
 
 
 

EXHIBIT 1 
 

REDACTED IN ITS ENTIRETY 

EXHIBIT 1

REDACTED IN ITS ENTIRETY



EXHIBIT 2



——PRQGA’\»I/I‘Re5:: III IINI'

éfii/IERICAN
SOCIETY OF

CLINICAL

.NCOLOGY

UNCL

The Librarv - UC Berkeley
Received on: Da~28—98
American Society of Clinical
Oncology. Meeting

._Annuai meeting of the

Amarimmh Smuiaty pf Cliniaal

AMGKAN02733994

 



THIRTY-FOURTH

Annual Meeting of the

American Society of Clinical Oncology

May 16 — 19, 1998

PROGRAM/PROCEEDINGS

Los Angeles, California

 
ASCO Program Information
Officers and Directors ........................................................... iii

Calendarovaents ................ ................... iv
CommitteeRosters.... ..... ...... .. .. .. ______________ xi
General Information .......................................................... xii
Award Recipients ............................................................ xvi
1998 ASCO Merit Awards ....................................................... xvii
PlenarySession. .................... . . . . . . . . . . . . . . .. ................ xviii
Integrated Symposia ......................................................... xix
Special Sessions ..................... . . .................................. xx
Annual Business Meeting ..................................................... xxiii
Tumor Panel Sessions ............ . . . . ....... . . . . . _ _____________________ xxiv

Scientific Symposia ..................... . . . . ........................... . . xxvii
EducationSessions .............. ....................... xxviii
Meet the Professor Sessions . . . . . . . _ . _ . . . . _ . _________ _ . . . . ..... . , xxxiii
1998Annual Meeting Support ........ . . . . . . . . . , . ............................... mvii
1998ASCO Exhibitor List ....................... . . . t . . _ _ . . . . .................. xxxviii
ASCO Shuttle Service .................... . . . .............................. x1
LosAngeles Convention Center Maps .......... . . . . . _ . _ _ . . . . . . . . . . . . . . _ , . . xliii

Scientific Program ......................................................... xlv
ASCOProceedings... .............. .................. 1a

PlenarySession .................... 1a
Adult Leukemia and Lymphoma . . _ , . . . . . _____ . . _ . . . . . . _ _ . . . . . . . . 2a
AIDS/Supportive Care .................... . . , . . . . . . ................ . .. . . . . . . . 41a
Bone Marrow Transplantation/Cytokines ................. . . ...................... 75a
BreastCancer ........................ 97a
ClinicalPharmacology .V . .. . .. . ...... .. ._ 185a
Gastrointestinal Cancer. . . ....... . ....................... . . . . , . . . . _ . . . , . 255a
GenitourinaryCancer ............ .. . ....... .. ....... 307a
GynecologicCancer ................ .. ...... 349a
Head and Neck Cancer and CNS ..... . _ _ _ _ . . . .................................. 3783
Health Services .............................................. . . .......... 413a
Immunobiology and Biologic Therapy ............................................. 428a
LungCancer. ..... .,4503
MelanomaandSarcoma....r...._... ................ .................__.505a

Pediatric Oncology.......................................................... 525a
Tumor Biology/Human Genetics...... . . . . . . . . . . , . . . . ..... . . . . . . . . 547a

AMGKAN02733995



1998 ASCO CALENDAR OF EVENTS

SATURDAY, MAY 16, 1998

8:00 aim-9:15 am Education Sessions
 
E5 Cancer Survivors: Clinical and Research Issues

E8 I-Tepntucullufur Carcinoma—Etiology. Pathogenesis and Ma nagement
E13 Inhenmd Breast Gunter Susmptibility and Tufiting Prevention
E15 Mnnugmncnt of Stage Ill Not-1~Stnal‘l Cell Lung Cancer
E20 Prostate Cancer: What to do After Hormones Pail?
E22 Rectal Cancer
E24 Tumor Vaccines

8:00 sum-9:15 am Meet the Professor Sessions
 

M9A Identifying Patient}: at Risk for Cancel: Oluftm mflnyo Utopadc. M353
M15A Management Trends in low and Intonnediate Risk Neuroblammn: Rnbarr Castleberry, MDM28A thimlar Cancer: Craig Nichols, MD
M29A Therapy oi’Eale Stage Colorectal Cancer: Danim’ Haifa-1; MD

8:00 ant-9:15 am Tumor Panel Sessions  

TPl Cutaneous Lymphoma
TP3 Esophageal Carcinoma—Combined Modality Therapy

9:35 am-10:50 an Education Session 

E6 C-uritruversies in the Management of Early Stage Breast CancerE7 Germ Cell Tumors
E9 Hodgkin’s Disease
E13 inherited Breast Cancer Susceptibility and Testing Prevention
E14 Interpreting Clinical Trials
E16 New Agents for Colon Cancer
E21 Psychosocial Interventions

9:35 am-10:50 am Meet the Professor Sessions 

M2A Bioetatiatical Issues in Oncology Trials: Colin Begg. PhD
M6A Ductnl Cnrc'mnma in Situ‘. Monica Morrow, MD
M7A Endometrinl Chi-met: Jonathan Bowie, MD
M12A Managumem of “win Metastases: Jay Steven Muffler. MD
M14A Mnnageniem of Recurrent Into—Grade Lymphoma; Arm: Hofmri'nm: MD
M17A Oatcngeneic Sm‘mmu: Robert Benjamin. MD
M19A Ovarian Cancer: Molecules-Approaches to Management: Robert Bust, MD
M23A Prostate Cantor: In“ Tanmck. MD
M25A Rule nl’ Immunuflierapy in Renal Cancer: Ronald Bukaumat-i, MD
M27A Solid Tumor [lying-enmity Jonathan Fletcher, MD

9:35 uni-10:50 am Tumor Panel
 
TPIO Thymoma

9:35 am-10:50 am Scientific Symposium  

SS] Molecular Targets of Chemoprevention

9:35 tun-10:50 am Internet Session
 
181 Introduction to the Internet and the World Wide Web

11:10 uni-1:10 pm Presidential Symposium 

Report of the Task Force on End of Life Issues: Robert J. Mayer, MD—Chair

2:10 pm-3:10 pm American Cancer Society Lecture 

Cancer Control Through Genetics: Opportunities and Challenges: Frederick Li, MD
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SATURDAY, MAY 16, 1998 (CONTINUED)

3:35 pm-4:50 pm Education Sessions 

E3 Alternative Donor Sources in Allogeneic Transplant
E10 How to Break Bad News to Patients with Cancer
E11 Implications of Genetic Rating for Practicing Physicians
E17 New Approaches to the Treatment of Advanced Bladder Cancer
E18 Non-Hodgkin's Lymphoma
E19 Progress in Endocrine Tumors

3:35 pm-4:50 pm Meet the Professor Sessions 

MlA Anal Cancer: James Marlenson, MD
M5A Chronic Myelogenous Leukemia: Hagop Kantarjian, MD
M10A Late Complications of Allogeneic Transplant: Keith Sullivan, MD
M11A Management of Advanced Breast Cancer: Andrew Seiclman, MD
M2OA Pain Management: Stuart Grossman, MD
M22A Primary Extranodal Lymphomas—1998: Mary Gospodarowicz, MD
M30A Treatment of Older Breast Cancer Patients: Hyman Muss. MD

8:35 pm-4:50 pm Tumor Panel Sessions 

TPZ Early Stage Prostate Cancer
TP4 Glioma—Adult and Pediatric
TP5 Head and Neck Cancers
TP7 Melanoma: Controversies in Advanced and Intermediate Risk Disease

3:35 pm-4:50 pm Internet Session 

ISS Oncology on the Internet—Resources, ‘Ibols, and Trends for the Experienced
Internet User

3:35 pin-4:50 pm Special Sessions 

NCI Listens
The Role of Consumers in Cancer Research and Clinical Trials

SUNDAY, MAY 17, 1998

8:00 am-9:15 am Education Sessions 

E1 Adult Acute Myeloid Leukemia
E4 Bone Metastases—Management
E5 Cancer Survivors: Clinical and Research Issues
E8 Hepatocellular Carcinoma—Etiology, Pathogenesis and Management
E15 Management of Stage III Non-Small Cell Lung Cancer
E18 Non-Hodgkin’s Lymphoma

8:00 urn-9:15 am Meet the Professor Sessions 

MSA Childhood Acute Lymphoblastic Leukemia—Treatment of Relapse: David Poplack, MD
MlaA Management of Esophageal Cancer: Arlene Forostiere, MD
MlGA Non-Small Cell Lung Cancer: Everett Vokes, MD
M18A Outcomes Research and Management: Jane Weeks, MD
M24A Resolving Ethical Dilemmas in Cancer Care: Ezekiel Emanuel, MD, PhD
MZGA Small Cell Lung Cancer—Management Issues: David Johnson, MD

8:00 am-9:15 am Tumor Panel Sessions 

TPl Cutaneous Lymphoma
TP3 Esophageal Cancer Combined Modality Therapy'I‘Ptl Glioma—Adult and Pediatric

8:00 am-9:15 am Scientific Symposia 

551 Molecular Targets of Chemoprevention
332 Progress in Gene Therapy

AMGKAN02733997



SUNDAY, MAY 17, 1998 (CONTINUED)

9:35 am-10:50 am Education Sessions 

E6 Controversies in the Management of Early Stage Breast Cancer
E9 Hodgkin's Disease
E12 Incorporating Geriatric Principles into Oncology Practice
E14 Interpreting Clinical Tnaln
E16 New Agents for Colon Cancer
E21 Psychosocial Interventions

9:85 lam-10:50 am Meet the Professor Sessions

M2B Biostntisticul issue-s in Oncology Trials: C'm’in Boga, PhD
M4A Chronic Lymphm‘ylic Leukemia. Michoe! GWLL'T, IVE)
M9B Identifying Patients at Risk for Cancer: Olufunmilayo Olopade, MBBS
M15B Management Trends in Low and Intermediate Risk Neurublastoma: Robert Castleberry. MD
M17B Osteogeneic Sarcoma: Robert Benjamin, MD
M19B Ovarian Cancer: Molecular Approaches to Management: Robert Bast. MD
M21A Pancreatic Cancer. Current and Futu ru Multimodality Treatment Strategies: Douglas Evans, MD
M253 Role of lmmnnotherapy in Renal Cancer: firm Bujcmuski, MD
M27B Solid Tumor Cytogenetics: Jonathan Fletcher, MD
M283 'Ilasticular Cancer: Craig Nichols, MD
M29B Therapy of Early Stage Colorectal Cancer: Daniel Holler; MD

 

9:35 aux-10:50 am Tumor Panel Session

'I‘P2 Early Stage Prostate Cancer

 

9:35 8111-10250 am Internet Session  

182 Introduction to the Internet and the World Wide Web

9:35 sin-10:50 am Scientific Symposium 

SSB Viral Pathogenesis of Human Malignancies

11:10 inn-12:25 pm Education Sessions 

E2 AIDS Associated Malignancies
E4 Bone Metastases—Management
E23 Strategies for Promoting Evidence Based Medicine: Critical Appraisal, Prac‘ln'ce Guidelines and the Cochrane CollaborationE24 Tumor Vaccines

11:10 am-12:25 pm Meet the Professor Sessions  

M6B Ductal Carcinoma in Situ: Monica Morrow, All)
M7B Endometria] Cancer: Jonathan Berek, MD
MBA Gastric Cancer: Update on Clinical Trials and Recent. Developments in Clinical Molecular Correlations:

David Kuiocn, MD
M12B Monagcmmn of Brain Metastases: Joy Strum Lilifmlfl'. MD
M14B Management of Ramirrcnt Low-Gracie Lymphoma: Ame Rnhatiner; MD
M22B Primary Extranodai Lymphomas—1998: Mary Gosporiarowicz, MD
M233 Pronto LI: Cancel" for: ‘T‘armm‘Jc, MD

11:10 urn-12:25 pm Tumor Panel Sessions-—————_.—._——._———_

TPE Head and Neck Cancer
TP'7 Melanoma: Controversies in Advanced and Intermediate Risk Disease
TPB Sarcoma

TP9 The Clinical Challenge of Unknown Primary Tumors
TPIO Thymoma

11:10 aim-12:25 pm Scientific Symposium 

352 Progress in Gene Therapy

11:10 aux-1:10 pm Special Session 

FECS/ASCO Symposium: Controversies and Challenges in the Management of Rectal Cancer

V |
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SUNDAY, MAY 17, 1998 (CONTINUED)

1:25 pro-2:40 pm Education Sessions

E2 AIDS Associated Malignancies
E3 Alternative Donor Sources in Allogeneic Transplant
E10 How to Break Bad News to Patients with Cancer
E12 Incorporating Geriatric Principles into Oncology Practice
E20 Prostate Cancer: \Vhat to Do After Hormones Fail?

 

1:25 pm—2:40 pm Meet the Professor Sessions

M4B Chronic Lymphocytic Leukemia: Michael Grever; MD
MBB Gastric Cancer: Update on Clinical Trials and Recent Developments in Clinical Molecular Correlations:

David Kelsen, MD
Ml3B Management of Esophageal Cancer. Arlene Forastiere, MD
MIGB Non-Small Cell Lung Cancer: Everett Votes, MD
MIBB Outcomes Research and Management: Jane Weeks. MD
M21B Pancreatic Cancer: Current and Future Multimodality Treatment Strategies: Douglas Evans, MD
M24B Resolving Ethical Dilemmas in Cancer Care: Ezekiel Emanuel, MD, PhD
MZSB Small Cell Lung Cancer—Management Issues: David Johnson, MD

  

1:25 pm-2:40 pm Tumor Panel Session

’I‘P6 Locally Advanced Cervical Cancer:
Innovation and Treatment Optimization

 

1:25 pin-2:40 pm Special Session 

International Symposium: Cancer Around the World

1:25 pm-2:40 pm Scientific Symposium  

SSS Viral Pathogenesis of Human Malignancies

3:20 pro—4:35 pm Education Sessions

E1 Adult Acute Myeloid Leukemia
E7 Germ Cell Tumors
E11 Implications of Genetic Testing for Practicing Physicians
E17 New Approaches to the Treatment of Advanced Bladder Cancer
E19 Progress in Endocrine Tumors
E22 Rectal Cancer

E23 Strategies for Promoting Evidence Based Medicine: Critical Appraisal, Practice Guidelines and the Cochrane Collaboration

 

3:20 pm-4:35 pm Meet the Professor Sessions

MIB Anal Cancer: James Martenson, MD
M313 Childhood Acute Lymphoblastic Leukemia—Treatment of Relapse: David Paplack, MD
M5B Chronic Myelogenous Leukemia: Hagop Kantarjian, MD
MlOB Late Complications of Allogeneic Transplant: Keith Sullivan, MD
MIIB Management of Advanced Breast Cancer: Andrew Scidman, RID
M2013 Pain Management: Stuart Grossman, MD
M398 Treatment of Older Breast Cancer Patients: Hyman Muss, MD

 

3:20 {rm-4:35 pm Tumor Panel Sessions 

TP6 Locally Advanced Cervical Cancer: Innovation and Treatment Optimization
TPS Sarcoma
TP9 The Clinical Challenge of Unknown Primary Tumors

3:20 pm-4:35 pm Internet Session  

ISS Oncology on the Internet—Resources, Tools, and Trends for the Experienced Internet User

4:00 pm-6:00 pm Integrated Session
HER-2-Neu in Breast Cancer
 

4:55 pm-6:10 pm Special Sy'mposia  

Forum on Reimbursement: Health Care Legislation, and Other Government Issues
Strategies for Successful Clinical Grant Writing

vii
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MONDAY, MAY 18, 1998

8:00 am-10:00 am Oral Sessions (Slide Sessions)

Allogeneic BMT 8; Cytokjnes
Cancer Genetics
Cancer Vaccine Therapy
Clinical PharmacologyHead and Neck
Non—Hodgkin’s Lymphoma
Non-Small Cell Lung,r Cancer
Pediatric Oncology-Solid Tumors
Progress in Early Breast Cancer

 

8:00 am-10:00 am Poster Discussion Sessions

HSR: Quality of Life and Clinical TrialsMelanoma

8:00 am-10:00 am Integrated Symposium

Prostate Cancer: Optimizing Therapy for Different Disease Status

8:00 8111-12200 pm Poster Discussion Sessions  

Clinical Pharmacology

8:00 dim-12:00 pm General Poster Sessions

Adult Leukemia/Lymphoma/Myeloma
AIDS/Supportive Care
Central Nervous System
Clinical Pharmacology 1
Gastrointestinal Cancer I—Upper GI, Pancreatic and Liver Cancer
Gastrointestinal Cancer II—Colorectal Cancer
Gene Therapy
Gynecologic Cancer
Sarcoma

  

9:35 ant-10:50 am Internet Session

183 Introduction to the Internet and World Wide Web

 

11:10 am-12:25 pm Internet Session  

IS7 Oncology on the Internet—Resources, Tools, and Trends for the Experienced Internet User

11:15 sill-12:00 pm Special Session  

Karnofsky Award and Memorial Lecture: Cancer Pain—The Science. Politics. and Ethics, Kathleen Foley. MD

1:00 pm-3:30 pm Plenary Session 

Plenary Session

1:00 pin-5:00 pm General Poster Sessions  

Cancer Vaccines and Dendritic Cells
Clinical Pharmacology 11
Head and Neck Cancer
Health Services Research

3:45 pin-5:46 pm Oral Sessions (Slide Sessions) 

Advances in Breast Cancer Biology and Treatment
Central Nervous SystemMelanoma
Novel Compounds
Pediatric Oncology—Leukemia/Ly‘mphoma
Small Cell and Other Lung Issues
'Iksticular Tumors

W“
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MONDAY, MAY 18, 1998 (CONTINUED)

3:45 pm-5:45 pm Poster Discussion Sessions

AIDS/Psychosocial
Gastrointestinal Cancer
Genetic Markers of Risk and Prognosis

 

TUESDAY, MAY 19, 1998

8:00 inn-10:00 am Oral Sessions (Slide Sessions) 

Sarcoma

8:00 Inn-12:00 pm Oral Sessions (Slide Sessions)  

Gastrointestinal Cancer
HSR: Economics. Guidelines, Outcomes and Patient Care
Major New Treatment Issues in Gynecologic Cancer
New Approaches in Drug Development
Renal, Bladder & Prostate Cancer

8:00 Inn-12:00 pm Poster Discussion Sessions 

Breast Cancer in Older Women
Central Nervous System
Cytokines, Minimal Residual Disease, and Conditioning Regimens
Predictive Factors for Breast Cancer Treatment

8:00 uni-12:00 pm General Poster Sessions 

Breast Cancer—Adjuvant Systemic Therapy
Breast Cancer——General
Breast Cancer—Local Therapy
Clinical Pharmacology III
Genitourinary Malignaucies
Lung Cancer and Mesothelioma I—Diagnosis, Prognosis and Other
Lung Cancer II—Non-Small Cell Lung Cancer Therapy
Lung Cancer III—Small Cell Lung Cancer Therapy
Metastases and Advanced Breast Cancer
Pediatric Oncology I—Leukemia. Bone Marrow Transplant and Neuroblastuma
Pediatric Oncology II—Lymphoma, Brain Tumors, and Other Pediatric Issues
Tumor Biology and Cancer Genetics 1
Tumor Biology and Cancer Genetics 11

9:00 aim-11:00 am Oral Session (Slide Session)
Anti-Emetics

 

9:00 Inn-12:00 pm Oral Session (Slide Session) 

Hodgkin's Disease. Lymphoma and Myeloma

9:35 am-10:60 am Internet Session

1S4 Introduction to the Internet and World Wide Web

 

11:10 am-12:25 pm Internet Session 

ISS Oncology on the Internet—Resources, Tools, and Trends for the Experienced Internet User

1:00 poi-3:00 pm Oral Session (Slide Session) 

Myelodysplasia and Leukemia

IX
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TUESDAY, MAY 19, 1998 (CONTINUED)

1:00 pm-3:00 pm Poster Discussion Sessions  

Genitourinary Cancer—Developing Approaches

1:00 pm-5:00 pm Oral Session (Slide Session)

’Ibpics in Breast Cancer

  

1:00 pun-5:00 pm Poster Discussion Sessions 

Biochemical Pharmacology
Small Cell, Non-Small Cell and Thoracic Surgical Issues Worth Discussing
Gynecologic Cancer
Head and Neck Cancer

1:00 pm-5:00 pm General Poster Sessions

Bone Marrow Transplantation/Cytokines
Clinical Pharmacology IV
Immunotherapy

AMGKAN02734002



980 BREAST CANCER

‘377

ADDITION OF HEROEPTIN’Z" (HUMANIZED ANTI-HERZ ANTIBODY) TO FIRST LINE
CHEMOTHERAPY FDR HERZ DVEREXPRESSING METASTATIC BREAST CANCER
(HER2+IMBC) MARKEDLY INCREASES ANTICANCER ACTIVITY: A RANDOMIZED,
MULTINATIONAL CONTROLLED PHASE III TRIAL D. Stamina, B. Leyland—Jones,
S. Shak, V. Paton, A. Bajamonde, I Fleming, W. Eiermann, J. Walter,
J. Base/go, L. Norton. Los Angeles CA, Montreal Canada, Genentcch, S.
San Francisco, CA. Seattle WA. Munich Germany, Chicago IL, Barcelona
Spain, New York NY.
Herceptin (H), a humanized monoclonal antibody directed against HER2,
has single-agent activity in previously-treated HER2+lMBC (JCO 14:737,
1996). and is additive to chemotherapy (CRx) in HER2+ preclinical
models. To test H's ability to augment the actiwty of CRx safely in the clinic.
469 female patients (pts) with HER2+/M BC received doxorubicin-
cyclophosphamide (AC) or paclitaxel (T) as first CRx if they had not
received prior adjuvant A, or T if previously exposed to A. (A = 60 mglm’.
C = 600 mglm2 , T = 175 mglm2 x 3 hrs, all CRx q 3 weeks X 6cycles)
Half the pts (stratified by CRx) were randomized to additionally receive H (4
mg/kg loading, then 2 ngkg intravenously q week). At a median follow-up
of 10.5 months, investigator assessments of time to disease progression
(TTP) and response rates (RR) show a significant augmentation of CRx
effect by H, without increase in overall severe adverse events (AE): 

Enrolled 'I'I'P(months) RR(%) AE(%)

CRx 234 5.5 36.2 66
CRx + H 235 8.6‘ 62.0“ 69
AC 145 6.5 42.1 71
AC + H 146 9.0 64.9 68
T 89 4.2 25.0 59
T + H 89 7.1 57.3 70 

‘p < 0.001 by log-rank test ”p < 0.01 by X2 test
A syndrome of myocardial dysfunction similar to that observed with
anthracyclines was reported more commonly with AC + H (18% Grade 3/4)
than with AC alone (3%), T (0%), orT + H (2%). Review by an independent
Response Evaluation Committee and analysis of response duration, time to
treatment failure, survival, and quality of life are in progress. In summary,
these data indicate that addition of Herceptin to CRx markedly increases
clinical benefit, as assessed by RR and TTP. Preliminary analySIs of both
risk and benefit favors the regimen of Herceptin plus T.

“"379
FACTORS RESPONSIBLE FOR THE UNDERUTILIZATIDN OF BREAST CONSERVING
THERAPY (BOT). M. Morrow, D.P. Winchester, JS. Chmiel, J. Moughan, J.
Owens, T. Pajak, J. Sylvester and J.F. Wilson. Northwestern University
Medical School, Chicago, IL
Guidelines for BCT were developed in 1992 and widely disseminated. This
study conducted by the American College of Surgeons and the American
College of Radiology was undertaken to determine current patterns of care
and to evaluate gUIdeIine adherence. 17,931 patients with Stage I and II
breast cancer treated at 827 institutions in 1994 were studied. Only 7,914
(44.1%) had BCT. 46.7% of BCT patients were under age 60 compared to
40.7% of mastectomy patients (p < 0.0001). Significant differences in
clinical and pathologic stage were noted between patients undergoing BCT
and mastectomy, with 53.6% of 8,312 clinical stage I patients having BCT
compared to 32.2% of 4.138 clinical stage II patients and 38.6% of 5,252
patients with no clinical stage data (p < O 0001) Significant differences
in prccedure were noted on the basis of both clinical tumor size and nodal
status with 52.7% of 9,140 T1 tumors having BCT versus 32.6% of 3,954
T2 tumors (p < 0.0001), and 47.2% of 11.435 NO patients versus 31.9%
of 920 N+ patients having BCT (p < 0.0001). These differences persisted
when pathologic stage was considered, with 51.4% of 9,662 pathologic
stage I patients having BCT compared to 30.5% of 7,417 pathologic stage
II patients (p < 0.0001) Patients with favorable histologies (tubular,
mucinous, intracystic, n = 840) were more likely to undergo BCT than
thosewith other histologies(n = 17.062; p < 0.0001). Radiotherapy (RT)
was given to 78.6% of BCT patients. Of 1,155 patients not receiving RT,
surgical failure to refer for RT accounted for 51 1%. and patient refusal for
15%. These results indicate that surgeons continue to utilize BCT primarily
for patients with favorable breast cancer, in spite of guidelines and data
from randomized trials indicating that age, prognosis. and tumor type
should not be used as selection criteria for local therapy. This misunderstand-
ing is a maior factor responsible for low national rates of BCT.

Proceedings of ASCO Volume )7 199B

BREAST CANCER

Progress in Early Breast Cancer
Oral Session, Monday, May 18. 1998

*378

CIRCULATING INSULIN-LIKE GROWTH FACTOR | LEVEL AND RISK OF BREAST
CANCER. Atl.llv;yfiofi{atr. W.C. Willett, G.A Colditz, D.J. Hunter, 0.3. Mi-
chaud. B. Demo, 3. Rosner, F. E Speizer, S. E. Hankinson Charming
Laboratory, Brigham and Women’s Hospital and Harvard Medical School
(SEH, WCW. DSM, SAC, DJH. BR, FES); Departments of Epidemiology
(SEH, WCW, DSM, GAC. DJH) and Nutrition (WCW, DSM), Harvard School
of Public Health, Boston MA; Depts. of Medicine and Oncology, Lady Davrs
Res Inst, of the JeWish General Hospital and McGill University, Montreal,
Quebec. Canada.

Insulin-like growth factor I (lGF-l) is a mitogeriic and anti-apoptotic
peptide that influences the proliferative behavior of many cell types,
including normal breast epithelial cells. To determine if higher circulating
IGF-l levels are associated with an increased risk of breast cancer, we
conducted a nested case-control study within the prospective Nurses'
Health Study cohort. We examined plasma levels of lGF—l and lGF binding
protein 3 (lGFBP-S), the major circulating lGF binding protein, in 397
women with invasive breast cancer and 620 age-matched controls. We
observed no appreCIable association between circulating IGF-1 and breast
cancer risk among women who were postmenopausal at blood collection
(top versus bottom quintile of IGF-1 level: relative risk (RR) = 0.85; 95%
confidence interval (CI) = 0.53—1.39; p-trend = 0.63). However, among
premenopausal women, particularly premenopausal women who were 50
years of age or younger at blood collection. we observed a strong positive
relationship (top versus bottom tertile comparison: among all premeno
pausal women RR = 2.33. 95% CI = 1.06-5.16, p-trend = 0.08; among
premenopausal women 50 yearsofage or less, RR = 4.58,95%C| = 1.75—
12.0, p—trend = 0 02). These relative risks were somewhat stronger after
accounting for plasma IGFBP-3 levels (RR = 2.88 and 7.28, respectively).
These findings have potentially important implications both for identifying
women at high risk of breast cancer and for the development of risk
reduction strategies. Additional, larger studies of this association are
needed to provide more precise estimates of the effect and to investigate
the possibility of a relationship between premenopausal IGF-l levels and
postmenopausal breast cancer risk

‘380
CURRENT MANAGEMENT OF AXILUIRY LYMPH NODES IN BREAST CANCER: A
NATIONAL PATTERNS OF CARE STUDY. DR. Brenin, M. Morrow, J. Moughan,
J. Owen, J.F. Wilson, and D.P. Winchester. Northwestern University Medical
School, Chicago lL.
Routine axillary lymph node dissection (ALND) for breast cancer patients
has become controversial. Factors influencing the performance rates of
ALND and axillary irradiation (Al) were evaluated in a joint study of the
American College of Surgeons and the American College of Radiology.
17,931 patients with Stage I and Il breast cancer treated at 827
institutions in 1994 were studied. 15.992 (93.2%) underwent ALND The
mean ages of patients who did and did not undergo ALND were 60.4yrs and
73.0 yrs (p < 0.0001). Patients with Tla tumors underwent fewer ALND's
when compared to patients with larger tumors (81% vs 93%, p < 0.0001).
Patients with favorable histology (tubular, papillary and mucinous carcino
mas) underwent ALND in 87 9% of cases, compared to 93.6% of patients
with other histologies (p < 0 0001). Women age 70 or older underwent
fewer ALND's compared to younger women (86% vs. 97%, p < 0.0001).

Multivariate Analysis of ALND Rafe 

 Odds Ratio (95% CI) p

Mastectomy vs Lumpectomy 8.5 (6.3-11 4) 0.0001
Age <70 vs 270 5.4 (4.1—7.3) 0.0001
Stagele,T1cvsTla 24(1 8—3 2) 0.0001
Non»favorable Histology 1 5 (1 0—2 2) 0.04

ALND rate did not vary between palpable vs. non»pa|pable tumors nor with
tumor grade. 899 patients received Al. Patients not undergoing ALND were
more likely to receive Al (27% vs 12%, p < 0.0001). In patients who
undenivent ALND, 1.6% of those with no lymph node metastasis received
AI, 8 9% of those with 1—3 nodal metastases received AI, 24 0% of those
with 4—9, and 29.9% of patients with 210 nodal metastases received Al
We conclude that the majority of patients with small breast cancers
continue to undergo axillary dissection while Al is under-utilized in patients
at risk for local regional relapse.
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Phase 11 Study of Weekly Intravenous Recombinant

Humanized Anti-p185HER2 Monoclonal Antibody in
Patients With HER2/neu-Overexpressing

Metastatic Breast Cancer

By José Baselga, Debasish Tripathy, John Mendelsohn, Sharon Baughman, Christopher C. Benz, Lucy Dantis,
Nancy T. Sklarin, Andrew D. Seidman, Clillord A. Hudis, Jackie Moore, Paul P. Rosen, Thomas Twaddell,

| Craig Henderson, and Larry Norton

For use: Breast cancer lrequenlly overexpresses the
panel a the HER2 photo-oncogene, a lflfirkd growth
factor receptor [plBS’lmL The recombinant humanized
monoclonal antibody (rhuMAb) HER2 has high affinity
For p185”‘" and inhibits the growth of breast cancer
cells that overexpress HER2. We evaluated the efficacy
and toxicity at weekly intravenous administration of rhu-
MAb HER2 in patients with HER2-overexpressing meta-
static breast cancer.

Patients and Methods: We treated 46 patients with
metastatic breast carcinomas that overexpressed HER2.
Patients received a loading close of 250 mg of intrave-
nous rhuMAb HER2, then 10 weekly doses of 100 mg
each. Patients with no disease progression at the comple-
tion of this treatment period were olfered a maintenance
phase of 100 mg/wk.

Results: Study patients had extensive metastatic dis-
ease, and most had received extensive prior anticancer
therapy. Adequate pharmacakinetic levels at rhuMAb

 

URLNG THE LAST DECADE, pinto—oncogenes that

encode growth [actors and growth factor receptors
have been found to play important roles in the pathogenesis
of several human malignancies, including breast cancer.‘ The
HER2 gene (also known as mm and as c-erbB—Z) encodes a

lSS-kd transmembrane glycopmtein receptor (pl 85”") that
has partial homology with the epidermal growth factor recep-
tor. and that shares with that receptor intrinsic tyrosine kinase

activity?“1 HER2 is overexpressed in 25% to 30% of human
breast cancerss'6 and predicts for a worse prognosis in patients

with primary disease that involves axillary lymph nodess'm
Several litres of evidence support a direct role for HER2

in the pathogenesis and clinical aggressiveness of HER2-
overexpressing tumors: The introduction of HER2 into non—
ncoplastic cells causes their malignant nansfonnation?“
Transgenic mice that express HER2 develop mammary tu—
mors.“ HER2 overexprcssion is common in ductal carcino-
mas in situ and in their associated invasive cancers!“ Anti-

bodies directed at 1318sz can inhibit the growth of tumors
and of transformed cells that express high levels of this recep—
[GEM-I8

The latter observation suggests that p185“RZ may be
a potential target for the treatment of breast cancer or
preinvasive breast lesions because these cells commonly
overexpress HER2. The murine monoclonal antibody
(MAb) 4D5, directed against the extracellular domain of

HER2 were obtained in 90% of the patients. Toxicitywas
minimal and no antibodies against rhuMAb HER2 were
detected in any patients. Obiective responses were seen
in five of 43 assessable patients, and included one com-
plete remission and four partial remissions (overall re-
sponse rate, 11.6%; 95% confidence interval, 4.36 to
25.9). Responses were observed in liver, mediastinum,
lymph nodes, and chest wall lesions. Minor responses,
seen in two patients, and stable disease, which occurred
in 14 patients, lasted for a median of 5.1 months.

Conclusion: rhuMAb HER2 is well tolerated and clini-

callyr active in patients with HER2-overexpressing meta-
static breast cancers that had received extensive prior
therapy. This is evidence that targeting growth factor
receptors can cause regression of human cancer and fins-
tities further evaluation at this agent.

J Clin Oncol ”737-744. © 1996 by American So-
ciety of Clinical Oncology.

plBSHE“ (ECDHERZ), is a potent inhibitor of growth, in
vitro and in xenograft models. of human breast cancer

cells that overexpress HERZJH" However, murinc anti-
bodies are limited clinically because they are immuno—
genic. To facilitate further clinical investigations.
therefore, MAb 4D5 was humanized. The resulting re.-

combinant humanized anti-p l 85““: monoclonal antibody
(rhuMAb HER2) was found to be safe and to have dose-

dcpondent pharmacokinetics in two prior phase I clinical
trials.
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We now report the results of a phase ll study of multi-
ple—dose intravenous administration of rhuMAb HER2 in

patients with metastatic breast cancer, The objectives of
this trial were to determine the antitumor activity of rhu—
MAb HER2 in this patient population, as well as to define

further the toxicity profile and phannacokinetics of rhu-
MAb HER2.

PATIENTS AND METHODS

Preparation and Humanr'zation of rhuMAb HER2
Antibody

MAb 4D5 was initially derived by immunizing mice with cells
that expressed high levels of the HER2 gene product, p185"m."’
MAb 4D5, directed at the cxlracellular domain of plSSHER:
(ECDHEH), inhibits the in viuo growth of breast cancer cells that
contain high levels of p185'lE“7'.l9'2° rhuMAb HER2 was engineered
by inserting the complementarity determining regions of MAb 4D5
into the framework of a consensus human immunoglobulin G.
(lgGl).21 The resulting rhuMAb HER2 has high affinity for pl 85"“:
(Dillohiation constant [K.,] = 0.1 nmol/L), markedly inhibits. in vitro
and in human xenografrs. the growth of breast cancer cells that
contain high levels of plSSHE". and induces antibody-dependent
cellular cytotoxicity (ADCC).7m rhuMAb HER2 is produced by a
genetically engineered Chinese barrister ovary (CHO) cell line.
grown in large scale, that secretes thdVlAb HER2 into the culture

medium. Antibody is purified from the CHO culture media using
standard chromatographic and filtration methods. Each lot of anti-
body used in this study was assayed to verify identity, purity. and
potency, as well as to meet Food and Drug Administration require-
ments for sterility and safety.

Selection of Patients

Patients eligible for this study were adult women whose metastatic
breast carcinomas overexpressed HER2 (see later). All patients had
measurable disease. a Kamot‘sky's performance status of at least
60%. and preserved hematologic. liver, renal, and pulmonary func-
tion. Patients with lymphangitic pulmonary metastasis, history of
brain metastasis, or bone metastases as the only site of measurable
disease were excluded. Chemotherapy or additive hormonal therapy
within 3 weeks before study entry (6 weeks for mitomycin or ni»
trosurcas) was not permitted. Informed consent was obtained and

documented in writing before study entry
Tumor expression of HER2 was determined by immunohisto-

chemical analysis, as previously described."6 of a set of thin sections
prepared from the patient‘s paraffin-archived tumor blocks. The pri-
mary detecting antibody used was nrurine MAb 4D5. which has
the same complementarity delemrining regions as rhuMAb HER2.
Tumors were considered to overexpress l‘lERZ if at least 25% of
tumor cells exhibited characteristic membrane staining for pl 85““2

Antibody Administration

The pharmacokinetic goal was to achieve rhuMAb HER2 trough
serum concentrations greater than [0 ,uglmL, a level associated with
optimal inhibition of cell growth in the preclinical model.22 The
optimal dose and schedule of rhuMAb HER2 was based on two

prior phase ] clinical trials, conducted at University of California.
Los Angeles. and Memorial Sloan-Kettering Cancer Center, which

BASELGA El AL

had documented dose—dependent phannacokinetics. In this current
trial, rhuMAb HER2 was administered intravenously over a period
of 90 minutes in the outpatient setting. Each patient received a
loading dose of 250 mg of rhuMAb HER2 on day 0. and beginning
on day 7,100 mg weekly for a total of 10 doses. At the completion
of this treatment period, patients with stable disease or minor, partial,
or complete responses were entered onto a maintenance phase of
weekly rhuMAb HER2 administration until disease progression.

Evaluation of 'l'oxicity
Toxicity was scored based on a modified National Cancer Institute

common toxicity criteria. Complete blood cell counts, urinalysis,
coagulation profile. and hepatic enzyme, renal, and electrolyte stud»
ies were performed weekly while on the study.

Phammcokinetics, Determination of Extracellular
Domain of[)1 85'1”" Levels, and Antibodies Directed
Against rhuMAb HER2

Blood samples for phannacokinctie analysis were collected just
before each treatment with rhuMAb HER2 and within the first hour
following the end of each rhuMAb HER2 infusion. Serum concentra-
tions of rhuMAb HER2 were determined in a receptor binding assay
that detects binding with ECDNE“. The nominal limit of detection
for rhuMAb HER2 in serum samples was 156 ng/mL. The presence
of antibodies to rhuMAb HER2 was determined with a bridging—
type titer enzyme-linked immunosorbent assay (ELISA), Circulating
concentrations of ECDHE"2 shed by patients’ tumors were also deter-
mined using an ELISA 2‘ The pair of antibodies used for the assay
were 7C2 as coat and 2C4 as horseradish peroxidase—conjugated
antibody: the lower limit of detection for this assay ranged from 2.8
to 8.3 ng/mL (Baly D. Wong WL, unpublished data. November
1994).

Serum levels of rhuMAb HER2 as a function of time were ana»

lyzed for each patient using a one-compartment model. Model pa—
rameters (volume and the elimination rate constant [KJJ were esti-
mated for each patient using a maximum-likelihood estimation
procedure.25 rhuMAb HER2 half-life (1m) was calculated by dividing
ln 2 by Ky

Tumor Response

Tumor response was determined at the completion of me initial
1 1—week treatment period. All responses were confirmed by an inde»
pendent extramural evaluation committee composed of an oncologist
and a radiologist. Complete response was defined as the disappear-
ance of all radiographically and/or visually apparent tumor, partial
response as a 2 50% reduction in the sum of the products of the
perpendicular diameters of all measurable lesions, minimal response
as a 2 5% and less than 50% reduction in the diameters. stable
disease as no change greater than 25% in the size of measurable
lesions. and progressive disease as a a 25% increase in any measur-
able lesion or the appearance of any new lesion. Although bone
metastases were considered not measurable for response, patients
had to have at least stability of bone lesions to be considered re-
sponders. Patients who had entered the maintenance phase of the
study had tumor responses evaluated every ll weeks. or earlier if
clinically indicated. Time to tumor progression was calculated from
the beginning of therapy to progression. Confidence limits for re»
sponse rates were calculated using the exact method for a single
proportion?“
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ANTI-HER2 ANTIBODY THERAPY FOR BREAST CANCER

Table 1. Patient Characterislics

Patients [N = 46)
Characteristic No ‘3

Age, years
Median 50

Range 3065
Karnolslty perlormance status

Median 90

Range 60-] 00
Level at HER2 expression'

25%-50% cells 7 l5 2
> 50% cells 39 84 8

Receptor status
Estrogen receptor-positive (n = 40) 17 42 5
Progesterone receptor-positive ln = 39) 15 38 5

No. of metastatic sites
i 16 34 5
2 - 14 30 A
2 3 lo 34 5

Dominant site of metastasis
Viscera 37 80 4
Skeleton l 2 2
Salt tissues 8 l7 4

Prior therapy
Chemotherapy 45 97 B

Adjuvant chemotherapy 26 56 5
Neoadiuvant chemotherapy 4 8 7
Metastatic disease (no at regimens)

None 8 l7 4
l 9 l9 6
2 9 l9.6
> 2 20 43.5
Median 2

Range 0-7
Hormonal therapy

Adiuvant tamoxifen 7 15 2
Metastatic disease 2i 45 6 

'ln percent ol tumor cells with cytoplasmic membrane staining.

RESULTS

Patients characteristics are listed in Table l. A total of

46 patients were enrolled onto the study. Their level of
tumor overexpression of HER2 was relatively high, with
more than 80% of the tumors having more than half of
their cells exhibit positive membrane staining. Our patient
population had extensive metastatic disease: 34.5% of
patients had three or more metastatic sites. Dominant sites
of metastases were visceral in 80% of cases (lung in 18,

liver in 13, both liver and lung in five. :md ovary in one).
Only 17.4% of cases had dominant metastases in soft

tissues (skin and lymph nodes) and only one patient had
bone as the dominant site of disease. The total number

of patients with bone disease was 18 (39”). All but one
of the patients had received prior chemotherapy, with
82.6% having received at least one regimen for metastatic

739

disease and 63% having received two or more regimens.
Of this latter group, four patients had previously received

high—dose chemotherapy with hematopoietic stem—cell
support.

Data on rhuMAb HER2 pharmacokinetics are available

from 45 patients (Table 2). More than 90% of the exam—
ined population (41 patients) had rhuMAb HER2 trough
levels above the targeted lO—ug/ml. level. The mean se-
rum [1,2 of rhuMAb HER2 was 8.3 i 5.0 days. The rhu—
MAb HER2 serum tm was found to be dependent on the

presence of circulating ECDHER2 released from the tumor
into the serum (Table 2). Representative examples of
pharmacokinetics profiles are shown in Fig 1. Figure 1A
shows the serum levels of rhuMAb HER2 in a patient

with undetectable level of circulating ECDHE”; stab]e,
therapeutic serum levels of the drug were maintained in
this patient for more man 1 year. Figure 1B shows the

serum levels of rhuMAb HER2 in a patient with high
levels of circulating ECDHERZ; trough levels of rhuMAb
HER2 were consistently below detectable levels through-

out the treatment course and until disease progression.
Antibodies against rhuMAb HER2 (human antihuman an—
ti bodies [HAHAD were not detected in any patients.

Treatment with rhuMAb HER2 was remarkably well
tolerated. Of a total of 768 administrations of rhuMAb

HER2, only 11 events occurred that were considered to
be related to the use of the antibody (Table 3). Fever and
chills occurred on five occasions after the first administra—
tion of rhuMAb HER2. The fever lasted less than 8 hours

in all cases and did not recur on subsequent administra-

tions of the antibody. Three patients experienced chest
pain in areas of tumor involvement shortly after the infu—
sion of the first dose of rhuMAb HER2; in one case this

required an overnight hospital admission for pain control.
The pain did not recur on successive administrations of

the antibody None of the patients whose cancer regres—
sion met the formal criteria for complete or partial re—
sponse had pain at a tumor site after administration of
rhuMAb HER2.

The number of patients assessable for treatment re-
sponse on evaluation day 77 was 43. Three patients were

not assessable for response. One had a bacteremic infec—
tion of an intravenous catheter that required prolonged
administration of antibiotics, which precluded treatment

Table 2. ECD'mz-Dependent Pharmazokinelics oi rhuMAb HER2

 
rhuMAb HER2 ll/1

N Patient Group ldays)

45 All patients 8 3 1' 5 0
40 Circulating ECDMm < 500 ng/mt 9.1 : 4.7
5 Circulating ECDHE" > 500 ng/ml. 1.8 i 1.0
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Fig l. Elfect of serum ECD“Elu on rhuMAl: HER2 pharmacokinelics. Stable serum levels at rhuMAl: HERZ in a patientwith absence of ECDHm
[A] v suboptimal rhuMAb HER2 serum levels in a patient with high ECD'm” (Bl. Note that log scales on the Y-axis describing the serum ECD”m
difler among charts. LTS, less than lowest assay standard. (0) observed rhuMAl) HER2 serum concentration; 10) LTS for rhuMAb HER2 serum
concentration; (Al ECDuiu serum concentralion; [0) [TS lar ECD"m serum concentration.

with rhnMAb HER2. A second declined to continue on

the study for personal reasons. The third died of conges—
tive heart failure associated with prior doxorubicin treat-
ment. Among 43 assessable patients, 5 had tumor re-
sponses: one patient had a complete remission and four

had partial remissions. Therefore, the. overall response
rate (complete plus partial responses) for assessable pa-
tients is 11.6% (95% confidence interval, 4.36 to 25.9).
Details of responses are listed in Tables 4 and 5, and

examples of the responses are shown in Fig 2.

Table 3. rhuMAl: HEM-Related Toxicity 

Toxicity Modarale (grade 2) Severe (grade 3] 

Fever and chills
Pain at tumor site
Diarrhea
Nausea and emesis ‘NNU‘ 

NOTE In number of evanls of a total of 768 adminislralians.

Two patients had minor responses and 14 patients had
stable disease at day 77. These patients entered a mainte-

nance phase of weekly antibody administration until pro-
gression of disease. The median time to progression for
the patients with either minor or stable disease was 5.1

months. An additional patient had a greater than 50%
reduction in the size of the metastatic disease on her
mediastinum and chest wall after 2 weeks of treatment.

While the duration of response was greater than 4 weeks,

by evaluation day 77 the lesion had begun to regrow from
the size of maximal response to therapy. For protocol
guidelines, this patient was therefore considered not to

have had a response to therapy, but rather progression of
disease.

DISCUSSION

During the last decade, overexpression of the HER2

gene has been shown to play an important role in the
pathogenesis and poor prognosis of breast cancer. As a
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ANN-HER2 ANTIBODY THERAPY FOR BREAST CANCER

Table 4. Rosponsa Rate Obtained With rhuMAb HER2
 

 

in 43 Assessable Patients

Response No at Patients ‘1

Complete response 1 2.3
Partial response 4 9.3
Overall response 5 ll 6

Minor response 2 4.6
Stable disease 14 32.6

Progression of disease 22 51.2 

consequence, strategies directed at interference with

HER2 expression or the function of its protein, p185”,
have been anticipated to have therapeutic value. Exten—
sive preclinical studies have shown that certain MAbs
directed against pl85m can inhibit growth of HER2-

overexpressing tumor cells.“9 This study provides the
first clinical evidence of the antitumor activity of one of

these agents, rhuMAb HER2.

Of 43 patients with p185l'E’u-positive tumors assess-
able for response after treatment with rhuMAb HER2,
five experienced a complete or partial remission, for an

overall response rate of 11.6%. One additional patient
had a greater than 50% shrinking of her cancer that lasted
more than 1 month, but was not considered a responder by

our protocol definition. The objective antitumor responses
observed were of clinical importance, since two patients

had regression of cancers in the liver and one patient

achieved a pathologically-woven complete response of
chest wall disease, which has persisted for 24 months. Our

patients were selected to have many sites of metastatic
involvement, one of the most dire prognostic characteris-
tics regarding response to therapy. This selection was

the consequence of the rule that patients with disease
involving only bone were ineligible for accrual, because

74]

bone is the solitary site of initial metastatic involvement

in up to 60% of cases.27 It is reasonable to hypothesize
that the percentage of patients who show objective tumor
regression to rhuMAb HER2 will be higher when patients
with less extensive breast cancer are treated, since labora-

tory studies have shown that the response to antireceptor
antibodies is greater with lower tumor burden.“ It would
be also of interest to analyze the response rate to rhuMAb

HER2 in a patient population with no prior chemotherapy
for stage IV disease. since prior experience has shown
that untreated patients usually respond better to new anti-

cancer drugs.29
Another important point about the probability of re-

sponse to rhuMAb HER2 concerns the observation that
37% of patients achieved minimal responses or stable
disease. In the laboratory, rhuMAb HER2 or the parent

antibody 4D5 has been noted to be cytostatic, which
causes growth arrest, rather than cytocidal. which causes
cell death. In clinical trials of many anticancer drugs.

particularly chemotherapy, the achievement of stable dis—
ease is not considered a reliable measure of anticancer

activity. However, with rhuMAb HER2, stable disease
may be an authentic reflection of the biologic action of

the drug, which differs markedly from conventional anti—
cancer agents. The unusually long durations of minimal

responses and stable disease seen in our trial may relate
to this distinction. These data are specially interesting in

light of the absence of significant toxicity observed here,
for in a setting in which palliation is a main objective,

quality of life while on treatment should be a main end
point.

The dose and schedule of rhuMAb HER2 administra—

tion used in this protocol provided adequate serum con-
centrations in all patients, except in those with circulating
levels of tumor-shed ECD”Bu at serum concentrations 2

Table 5. Characteristics of Patients Who Achieved a Response to Treatment 
  Patient No. HERZ' Site at Metastatic Disease Prior Systemic Therapy Best Response Duration of Response imenths)

1 3+ Chest wall Doxorubicin Complete response? > 24
2 3+ Liver Doxorubicin, mitoxantrone, Partial response 6.7

paclitaxal
3 2+ Mediastinum CMFVP, doxorvbicin, Partial response 7.7

tamoxilcn, paclituxel
4 3+ Liver + relroperiloneal lymph CMF, doceluxel Porliol response l

mflm-thme

5 2+ Chest wall Paclitaxnl Partial response 3.4  

Abbreviations: CMFVP, Cyclophosphamide, malhotrexate, Huomurocil, vincristine, and prednisone; CMF, cyclophosphamicle, methotrexota, and lluoro-
uracil.

‘By immunohistochemistry: 2+, 25% lo 50% at tumor cells with cytoplasmic membrane staining; 3+, > 50% ol lumor cells with cytoplasmic membrane
staining.

TPatient's complete response was pathologically proven with several biopsies at tumor site. Patient bone scan, hood, thoracic, abdominal, and pelvic
computed tomographic scans are negative.
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500 ng/mL. ECDHERE is known to be released by some
breast cancer cells that overexpress HERIL“H2 and ele-

vated ECDHER: serum levels have been previously re-
ported in patients with breast cancer 3'33““ The most

likely explanation for the short serum tug values and
subtherapetttic trough levels of rhuMAb HERZ in this

group of patients is that in the presence of ECDHE“ in the

serum, antigen—antibody complexes form and are rapidly
cleared from the circulation. Of interest, no anticancer

responses were observed in the group of patients with

serum concentrations of ECDHF‘R” 2 500 ng/tnL. Hence,
the interpretation of results of future trials of agents that
bind to or exert their function through plSSHE“ should
take ECDHERZ release from the tumors into account; at
present, patients with high levels of ECDHE“ should con-
tinue to participate in these studies.

There are several possible mechanisms, not mutually
exclusive, that could explain the clinical results observed.
An important fact is that rhuMAb HERE induces a marked

castra-m
Nu
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Fig 2. Patient wilh exten-
sive liver disease before treat-
ment with rhuMAb HER2 [A]
and 8 months into treatment
showing marked reduction in
liver involvement [It]. Patient
with chest wall recurrence be—
fore start treatment (C, left)
and l yearluter showing com-
plete resolution of disease (C,
right). Visible scars are From
multiple biopsies that con-
firmed histologicolly the ab-
sence of tumor.

downregulation of plSSHEM.” Antibody—induced down-
regulation of p185”“2 has been shown to induce rever—

sion of the transformed phenotype in HERZ-transfonned

cells.54 By a similar mechanism. the continuous exposure
to rhuMAb HERZ at adequate concentrations achieved in

our trial could be reversing the malignant phenotype of
the clinical cancers by downregulating their level of

pIBSHERZ. Another possibility is that the known partial
agonistic effects of rhuMAb HER235 could result in the

activation of a signal transduction pathway that leads to

inhibition of tumor-cell proliferation. Both of these poten—
tial antitumor mechanisms would require, in addition to
receptor expression, intact receptor function. Little is
known about the functional status of p185HE": in breast
tumor specimens, but it is conceivable that not all overex—

pressing tumors have functional receptors. In support of
this view is the observation that HERZ-overcxprcssing
tumor—cell lines that are not growth—inhibited by anti-
pl 85%"2 antibodies have been described and well charac-
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ANTI-HER2 AN'HBODY THERAPY FOR BREAST CANCER

terizedl": it is noteworthy that some of these antibody-
resistant tumor cells also overexpressed truncated forms

of ECU“? Furthermore, in vitro studies suggest that
those breast cancer cell lines that have the highest basal

level of plSSlflm phosphorylation are the most growth-

inhibited by anti-p185“Bu antibodies.20 If this were the
case in the clinic, the recently produced antiserum that

specifically recognizes only overexpressed tyrosine-phos-

phorylated p185"'5“2 might prove useful in predicting the
subset of p18SHER2—positive tumors most likely to respond
to rhuMAb HER2.s

Another possible mechanism of action concerns the
observation that rhuMAb HER2 is a potent inducer of
ADCC.22 However. while this immune-mediated mecha-

nism might play a role in the observed clinical responses,
ADCC is obviously not involved in the pronounced
growth-inhibitory effects of the antibody in vitro.

The observed activity of rhuMAb HER2 against ad-

vanced breast cancers that overexpress HER2 provides
the first clinical evidence that anti— growth factor recep-
tor-directed strategies may be useful in the treatment of
human breast cancer. Therefore, continued research with

this agent and other HERZ-targeted treatment strategies
appears warranted. The response to rhuMAb HER2 in a
less heavily pretreated population and in those with less

743

extensive metastatic disease would be of interest since

both parameters have historically correlated with a higher

response to drugs,” and this same principle may apply
to antibody-based therapy:17 in preclinical studies, both
in vitro and in xenografts, rhuMAb HER2 markedly po—

tentiated the antitumor effects of several chemotherapeu-
tic agents, including cisplatin, doxorubicin, and pacli-

taxelfz‘38 without increasing their toxicity. Laboratory
studies of the mechanism of this effect and clinical trials

of such combination therapy are currently in progress.
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Phase I] Study of Receptor-Enhanced Clrcmosensitivity
Using Recombinant Humanized Anti-plSSHERIW" Monoclonal

Antibody Plus Cisplatin in Patients With

HERZIneu-Overexpressing Metastatic Breast Cancer
Refractory to Chemotherapy Treatment

By Mark D, Pegram, Allen léplon, Daniel F. Hayes, Barbara L Weber, Jose M Buselga, Debu Tripathy, Debbie Baly,
Sharon A. Bought-ton, Tom Twaddell, John A. Giaspy. art-El Dennis J. Slamon

Me: To determine the toxicity, phannacakimfiu,
ram rate. and mpanse duration at mm; {M
administration of recombinant, humanized anti-p185“
monoclonal antibody [rhuMAb Hm] plus elaplafin [CDDPI
in a phase II, open-label, mrlrkenter clinical trial lor- pa-
tients wifn Hm/nemmxpmsing mantle breasttumor.

Patient; and Methods: 'lhe study papalationcennirled
at extensively pretreated advanaed breast aanter patients
with HEM/net.- mmxpmeim and disease progression
during standard dmrherapy. Peri-ems received a load-
htgdauofdruhubltfifliisingMendayOJolbmd
hyweeklydamainDmngar9weeksPafiants
received (“31" [75 malmflan days 'I, 29, and 57.

Results: OF 37 patients unusable for manna; nine
[14.3%1 achieved a Pit. nine (new bade rail-rat response
or stable firease, and disease progression attuned in I?
[51.3%], 111a median response dwelt-inn was 5.3 months

HE HERL-‘hiett GENE encodes a 185-kd lutusruem-

brane prutein that is a member of the type I Parody of
growth factor receptors. Amplification of this gene is found
in approximately 25% of human breast cancers and results in

overexpression of the 185-kd encoded receptor tyrosine
kinase. which is homologous to the epidermal growth factor
receptor (EGFR). Overexpression of plSSHER2lm is an
independent predictor of both relapse-free and overall
survival in patients with breast cancer.” In addition.

overexpression of this gene has prognostic significance in
paticnts with ovarian.2 gastric} cndomctrial,6 and salivary
gland malignancies" in breast cancer, overexpression of
HERZ/neu is also associated with a number of other adverse

prognostic factors that include advanced pathologic slage.‘
number of metastatic axillary lymph nodes.2 absence of
estrogen and progesterone receptors,s increased S-phase
fraction,9 DNA ploidy,'0 and high nuclear grade.“ A role for
the HERZ/neu alteration in metastasis has also been sug-
gested given the increased occurrence of visceral metasta-

sis” and micrometastatic bone marrow disease- in patients
with l-lERZ/neu overexprcssion.l3 Like many other cell-
surface receptors, a soluble form of the extracellular domain
(ECD)ofp185HER1"""‘ can be shed from the surface of tumor
cells and is detectable in the sera of experimental animals
that bear HERZ/neu-overexpressing xenografts, as well as in

(range, 1.6-! B]. Grade III or Ntaxirity was observed. in 22
of 39 patient! (56%}. The toxicity profile rounded that
expected from CDDP alone with the most common toxki-
ties being (flop-null! [n = 10], mumlwmifina in = 9],
and nether-do in = 5]. Mean plurrnaaokinetit parameter:
at mum HER! we unaltered by mdruinisrrafian atCDDP.

Conclusion: The use of rhuMAb HEM in combination
with cDDPi-tpat-iamwirh milk-rampaging rrteta-
start: Err-earl cancer results in ohiecrive clinical response
rates highortltanthose repartedprwiaurlylor CDDPalane.
wrhuMAb HER! alum. haddifion. the combination result!
in no appararn Increase in toxicity: Finally the altarrnaeal-
omr of rhuMAb HER? was Ul'rflfiarlad by nandrrfinilfmtionwrit CDDP.

J' Clin Orxol Ida-26592671. a me byAmen'can Society
of Clinical Oi-rcalagyt

the sera of approximately 20% to 25% of patients with
locally advanced or metastatic breast cancer.”16 Patients
with elevated serum levels of shed HER2/rteu ECD have a

decreased response to hormonal therapy and shortened
overall survival compared with patients without shed HERZ/
neu ECD.”-l6

A murine monoclonal anti~HER2 antibody, 4D5, known
to have anLiproliferative activity against HERZ/neu-overex—
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pressing human breast carcinoma cells in vitro and against
breast cancer xenografts with HER’Hneu overexprcssion in
vivo, was humanized. which resulted in a human immuno-

globulin (IgGl) molecule with retained murine sequences
only in the complementarity determining regions. The
resultant molecule has improved binding atl'rnity to the
extracellular domain of HERZInzu (kd = 0.] nM v 0.3 nM

for murinc 4D5) and similar growth inhibitory activity
against HERZ/neu—overexptessiug cell litres and xeno-
grafts.”

Previous work has shown that treatment with monoclonal

antibodies directed against. EGFR in combination with the
cytotoxic dmg cisplatin (CDDP) resulted in a marked
reduction in both size and number of human epidertnoid
carcinoma xenografts that overexprcssed EGFR."3 Using a
similar experimental approach. we have shown a synergistic.
cytocidal effect against cell lines and xenogr-afts wuh
HERflncu overexpression by using monoclonal anti-HERZ/
rreu antibodies plus CDDP.J9 The mechanism of this effect
appears to involve a decreased capacity of HERIZ/ncu-
overexpressing cells to repair CDDP—induced DNA adducts
after pretreatment with anti-HERZJneu antibodies ”‘2‘ This
activity, which we have termed receptor-enhanced chemosen-
sitivity (REC). has potential clinical application based on the
fact that (l) the dose-effect relationship of the anti-HER2/
neu antibody plus CDDP is synergistic. (2) this synergistic
effect is specific for cells that overcxpress the HERZ/rteu
receptor, (3) the combination of CDDP plus anti—HERZ/neu
antibody results in a two-log increase in cell killing, and (4)
the combination yields pathologic complete remissions
against HERZ/nzu-overexprcssing human breast carcinoma
xenogra‘fts in athymic mice.”

Pursuant to these preclinical observations, a series of
phase I clinical trials were initiated and conducted at the
University of California at Los Angeles to determine the
safety and pharmacology of the murine monoclonal anti-
body 4D5. as well as the recombinant. humanized anti—
plBSHE'u antibody monoclonal (rhuMAb HERZ), both alone
and in combination with CDDP. These studies showed that

the pharmacokinetics of rhuMAb HER2 were predictable.
and that the doses delivered achieved a target trough serum
concentration of to 1’0 20 rig/mt, which is associated with
antitumor activity in preclinical models. In addition, admin-
istration of this anti-HER’Z/neu antibody was safe: the only
toxicity was low-grade fever that occurred with the first
infusion andfor pain at the site of known tumor deposits in a
minority of patients. Moreover, these studies showed that
rhuMAb HERZ was not immunogenic in contrast to niurine
monoclonal antibody 4D5. Finally, the phase 1 studies
showed that the combination of rhuMAb HER2 and CDDP

PEGRAM ET AL

showed significant antitumor efficacy. with four of IS
patients who achieved objective responses, which included
three partial responses and one sustained complete remission
that lasted in excess of 5.5 years without subsequent
treatment. Based on these findings. we designed the current
phase ll trial with the following objectives: (1) to determine
the overall response rate and response duration of intrave-
nous (lV‘) rhuMAb HER2 plrrs CDDP in an open—label.
nrulticenter clinical trial for patients with HERZ/neu-
overexpressing metastatic breast cancer who have shown
disease progression while undergoing standard chemother-
apy treatment: (2) to document the tolerance and toxicity of
rhuMAb HERZ plus CDDP; and (3) to determine the
phanrracokinclics of rhuMAb llER’Z when administered in
combination with CDDP.

PATIENTS AND METHODS

Eligibility Criteria
Women aged from lit to 7'5 years with a primary histologit: diagnosis

of invasive breast cancer. with radiographically or visually measurable
and assessable metastatic disease documented by physical examination
or radiographic findings. were considered for enrollment. Patients were
required to have evidence of overcxpression (2 + to Cl +) of the
HERE/mu prom-oncogene in their malignant cells as determined by
immunohisrochcmical analysis (Roche Biomedical Laboratories. Re-
search Triangle Park, NC), and were required to have documentation of
objective tumor progression while receiving active chemotherapy for
breast cancer. No therapy ot'any kind (cytotoxic. cytokine. or hormonal)
was allowed within the 3 weeks before study entry. In addition, no
therapy with rnitomyein or nitmsoureas was allowed within 6 weeks of
study entry. A Knmofsky performance status (KPS) greater than 60%:
lift: expectancy of 3 months or greater: uonnal semm calcium level
(5 l0.5 mydL)‘. and preserved cardiac. renal (serum creatinine
level 5 l S mg/dl,. creatininc Clearance 2 60 mtJmin, S " + protein-
uria). hepatic (bilirubin level S 1.5 mg/dL], pulmonary (forced expira»
tory volume in 1 second 2 70% ofpredictcd value), hematologic (WBC
count 2 3,000/uL. granulocyte count 2 l.500/t.t1., platelet count 2
lZSDOO/uL). and coagulation (prothromhin time < l4 seconds. partial
rhromoplastin time < 35 seconds) function were all required. All
patients signed a written. internal re\icw hoard—approved, informed
consent document Patients were excluded for active infection. preg-
nancy or lactation. significant cardiac disease thw York Heart
Association class lll or IV]. known hemorrhagic diathesis, hepatic
metastases that involved greater than 50% of the liver pareuchymu.
lymphangitic pulmonary metastasis, CNS metastasis. bone-only metas-
tasis. prior lrcatrnent with CDDP or other Cispifltin analogues, previous
therapy with a turmoclonal or polyclunal antibody. or concomitant use
of any investigational agent.

Study Design
Eligible paticnts received a ZSO-rng loading dose of rhuMAb HER2

lV day 0. follower! by too mg [V weekly for a total or eight doses.
Patients also received CDDP 75 tug/mI day l oftrcatmenl. with repeat
dose; on days '29 and 57. Clinical response was assessed on day 70.
Responsive patients or patients with stable disease were eligible for
entry onto a maintenance phase program after day 70. The maintenance
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rhuMAb HER’Z PLUS CISPIATIN IN BREAST CANCER

phase protocol consisted of rhuMAb HERZ 100 mg l'V weekly plus
CDDP 75 mym1 1V every 4 weeks until disease progression or
prohibitive toxicity ensued.

Treatment Plan

A baseline preheatment evaluation that included a complete history
and physical examination. 12-lead ECG. chest mdiograph. serum
pregnancy test. complete blood count. urinalysis. creatininc clearance
serum chemistries (which included hepatic function tests). coagulation
studies. hepatitis serologies. audiologic letting. pulmonary function
lests. and baseline tumor measurements was performed within 2 weeks
before study entry. Study patients were monitored weekly by physical
examination. complete blood counts, serum chemistries. and coagula-
tion studies All rhuMAb HERZ doses were administered in 250 mL of
0.9% sodium chloride solution infused IV over 90 minutes. Vital signs
were recorded before each dose. at the end of the infusion. and 1 hour
postiufusion. Senini samples were collected just before and 1 hour after
each rhuMAb HERZ dose for phnnnacokinetic analysis of rhuMAb
I-IERZ. presence of shed plESHE‘u BCD. and detection of anti—rhuMAb
I‘IERZ antibodies. All CDDP doses were administered l day after
scheduled rhuMAh HER2 doses. consisted ofCDDP 75 mg/m1 diluted
in 500 mL of 0.9% sodium chloride solution. and were administered IV'
over 60 minutes after hydration with a minimum of 500 mL of 5%
dextrose/0.9% sodium chloride solution. After CDDP adminimau'on.
patients received an additional 500 m1. of 5% dextrose/0.9% sodium
chloride solution. Additional hydration. mannitol. furosernide. and
electrolyte solutions were administered as medically indicated. Anti-
emeiic therapy consisted of dexamethasone 20 mg IV before CDDP
administration and ondansctron 0.15 mg/kg IV before CDDP adminis-
tration and 1.5 and 3.5 hours afterthe CDDP infusion.Agtaded toxicity
scale based on the modified National Cancer Insu‘tute criteria was used
Io assess toxicity. Dose modification of CDDP to 50% of the original
dose was performed for grades [to 11 nephrotoxicity or grades III to 1V
gastrointestinal toxicity. For any other grades III 10 IV toxicity.
treatment was reinsdruted at doses quDDP of 50 mg/m1 and rhuMAb
HERZ of 50 mg IV after resolution of toxicity. Response criteria were
defined as follows: complete response. disappearance of all radiogmphi»
cally and/or visually apparent tumor; partial response. reduction of at
least 50% in the sum of the products of the perpendicular diameters of
all measurable lesions with no new lesions detected: minor response. a
reduction of25% lo 49% in the sum of the products of the perpendicular
diameters of all measurable lesions with no new lesions detected; stable
disease. not meeting the criteria for response or progression: and
progressive disease. objective evidence of an increase of 25% in any
measurable lesion or the appearance of any new lesion. All objective
responses were assessed by an independent response evaluation commit-
Iee comprised of a medical oncologist and radiologist who were
odienrvise not involved in the conduct of this study.

Detection ofHERZ/neu Oncogene Overexpression
in Clinical Home Specimens

Pattems ufl-IERL’Jnen expression were evaluated by a modification of
published immunohistochemicnl techniques that used il marine mono»
clonal antibody (4D5) directed against l-IERZ/nen.’~u Four-micron
sections from formalin-fixed. paraffin—embedded tissues were cut and
mounted on positively charged slides. Tissue sections Were deparaf—
finized and endogenous peroxidase activity was quenched with 1%
hydrogen peroxide in methanol Sections were digested with l mymL
of protease in phosphate buffered saline (PBS) and allowed to incubate

2661

with horse scrum to block nonspecific antibody binding. Primary
antibody (4D5; Genentech. Inc, South San Francisco. CA) was applied
(10 rig/ml.) and sections were allowed to incubate at 4‘C for 18 hours.
Sections were washed with PBS and treated with a biotinylated
antimouse secondary antibody (Vector Laboratories. Inc. Euriingame.
CA) After rinsing with PBS. sections were incubated with avidin-
biotinylated enzyme complex (Vector Laboratories. Inc). Sections were
then rinsed in PBS. and antibody binding was detected by staining with
a diaminobenzidine/hydrogen peroxide chromogen solution. Sections
were rinsed in deionized water. counterstained in Harris hematoxylin.
dehydrated through graded alcohols. cleared in xylene. and cover—
slipped. The scoring system forinterprctation or' ilER2/neu immunostain-
ing is as follows: 0. 10% or less of tumor cells show any level of
positive staining: 1 +. barely perceptible light membranous rimming
that may not totally encircle the cell membrane; 2 +. light to moderate
membranous rimming that totally encircles the membrane: and 3 +.
moderate to strong membrane rimming that totally encircles the
membrane.

Pharmacokt'netics of rhuMAb HERZ

The concentration of rhuMAb HER2 in serum was measured by
means of an enzyme-linked immunosorbent assay (ELISA) with the
ECD of p]85""u as the coat antigen. In this ELISA format. 100 pl. of
pillfimflu (Genentoch. Inc) was added to MaxiSorp 96—well microt'iIer
plates (Nunc. Roskilde. Denmark) at 1 mg/mL in 0.05 moVL of sodium
carbonate, pH 9.6 After overnight incubation at 2° to PC. the plates
were washed three times with ELISA wash buffer (PBS that contained
0.05% Tween—20) using a Biotek EL304 platcwasher (Biotek Instru-
ments. Inc, Winouski. VT) The plates were then blocked with 200 pL
per well of ELISA diluent (PBS that contained 0.5% bovine serum
albumin [BSA]: 0 05% Ween-20; and 0.05% PmclinSDO. pH7.2) for l
to 2 hours at ambient temperature with agitation. After blocking. plates
were washed again three times wilh ELISA wash buffer. Subsequently,
100 nL of standards. samples. or controls were added to duplicate wells
and allowed to incubate for 1 hour at ambient temperature The standard
curve range for the assay is 1.56 to 100 pg/rnL. After the sample/
standard incubation. the plates were washed six times with ELISA wash
buffer and 100 [.11 of goat antihuman IgG Fe—horseradish peroxidase
(HRP), freshly diluted to its optimal concentration in ELISA diluent.
was added to the plates. After a 1-hour incubation. the plates were
washed six times in ELISA wash buffer and 100 pL of PBS. pH 7.2. that
contained 2.2 mrnol/L of orthophenylene diamine (Sigma Chemical Co,
St Louis. MO) and 0.012% (vol/vol) hydrogen peroxide (Sigma
Chemical Co) were added to each well. When color had fully
developed. the reaction was stopped with 100 uL per well of 4.5 moi/L
of sulfuric acid The absurbencies ofthe well contents were read at 492
nm minus 405 nm reference absorbance using an automatic plate reader
(Molecular Devices. Palo Allo. CA). A four-parameter curve fit program
was used to generate the standard curve. from which sample and control
concentrations were interpolated.

Detection annti-rhuMAh HER? Antibodies in Serum
Art anu‘body titer ELISA was developed to measure the presence and

titer of antibodies against rhuMAb HER] in human sera. The positive
control in the ELISA was an antiserum prepared against rhuMAb HERZ
in cynomulogous monkeys. The negative control was a human serum
pool prepared from a panel of healthy donors Briefly. 100 uL of
rltuMAb HERZ was added to 96-well nucrotiter plates at l pytnl. in
005 moVL of sodium carbonate buffer. pH 9.6. After ovemight
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incubation at 4’C, plates were washed with ELISA wash buffer (PBS
that contained 0.05% Ween-20 and 0.01% thimcrosal] and blocked for
1 hour with ELISA diluent (PBS that contained 0.05% Ween-20, (I 5%
BSA. and 0.01% thimcrosal) Subsequently. 50 pL. of sample. positive
control, or negative control and 50 pL o1 biotin-rhuMAb HERZ were
added to appropriate wells and allowed to incubate for I hour at room
temperature (RT). The titer of the positive control was determined by an
initial 1:100 dilution of the sample followed by serial 1:2 dilutions The
plates were washed in ELISA wash buiJ'er. then 100 p]. of PBS that
contained 2 2 mmolIL oi orthophenylcnc diarnine (CPU) and 0.012%
hydrogen pCI'OViLh: was added to each well The colorimetric reaction
was quenched with 100 ttL 0M 5 moi/L of sulfuric acid and ahsorbancc
was measured at 492-nm wavelength in an automated plate reader.
lntra-assay and interassay variability averaged 2.6% and 12.I91~,
reSpcctively.

Detection ofp185”m’““ ECD in Scrum
The method for detection of shed HER! ECD Ievets in serum is an

ELISA-based assay anti has been described in dnail elsewhere 2’
Briefly, the ELISA uses pairs of anti-HER}. monoclonal antibodies
(Genentoch. inc) that recognize mutually esclusivc determinants of the
ECD of pIKS'E'Wm. Wells were coated overnight at 4“C with MAb
7F}. which does not compete with rhuMAb HERZ for shod HERE ECD
binding. Assay standards (recombinant. p185"E“"-1""‘ ECD) and patient
samples were added to appropriate wells and allowed to incubate for 2
hours. After a wash step, secondary antibody was added tjMAb 4DS to
detect free shed HERE ECD and MAb 2C4 to detect total shed HER2
ECD) for 2 hours The bound conjugate was detected with OPD
substrate and the resulting absorbence was measured at a 490mm
wavelength. The range of the assay is 2.75 to 1.800 IIg/rnL in serum or
plasma.

RESULTS

Patient Cltamctrrtlrticx

Thirty-nine patients were enrolled onto the study. and
their characteristics are listed in Table 1. Patients ranged in

age from 29 to 75 years. Eighty-six percent of the patients
had a KPS of 90% or greater. High levels of llERZ/neu
overeitpression (3+) were observed in 82% of the. patients
Twenty-four of 37 patients (65%) who had measurements of
serum shed HER2/neu ECD performed before treatment had
levels greater than 2.75 ng/mL (the lower limit of detection
in the ELISA assay). Only one third of the patients for whom
hormone receptor data were available were either estrogen
receptor— or progesterone receptor—positive, Consistent with
previous studies that showed an inverse correlation between
HERZ/neu overexpression and hormone receptor expres-
sion.“ Twenty-seven of the 39 patients (69%) were post-
menopausal at diagnosis, and a majority of the patients had a
high disease burden. with 18 of 39 patients (46%) who had
three or more. sites of metastatic disease. This patient

population had been heavily pretreated before study entry.
with 35 of 39 patients (90%) in whom two or more prior
chemotherapeutic regimens had failed for metastatic dis-
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Tabla l. Paiiunchamcterislits
Unwind: No ‘1.

Age, years
Mean 50
Range 29-75

Kamoislry perinrmonce stunts, ‘1 (n = 37)
I00 22 59
90 lo 27
80 4 l l
70 l 3

Level of HER2/neu overexpression
2 + 7 l8
3 + 32 82

Detection oi shad HER? ECD (n = 37)
Receptor status

Estrogen receptorposilive [n = 37) I3 35
Progesterone reesptothpositive (n = 36)

Menopausal stuhts
Premmpamul 10 26
Postmenopausal 27 69
Parimenopauscl 2 5

Not of melatioiic sites
i 7 18
2 id 36

a 3 18 46
Sites of metastasis

Lung I9 49
Lymph node l9 49
Bone 18 46
Cheatwoll/skin 17 44
Liver id 36
Breast A 10
Ovary l 2.5
Eye l 2.5

No. cl prior chemotherapy regimens for melasiolit: disease
1 4 10
2 la 46

z 3 i7 44
Prior hormonal therapy 2| 54
Prior radiotherapy 27 69

NOTE N = 39.

ease. in addition. all patients had to show resistance to
standard chemotherapy as evidenced by tumor progression
while receiving chemotherapy treatment to be eligible for
this trial.

Toxicity

Toxicity data are listed in Table 2. During the main study,
105 cycles of CDDP were administered in combination with
314 weekly IV doses of rhuMAb HERZ. During the
maintenance phase, an additional 81 cycles of CDDP and
434 rinses of rhuMAb HERZ were administered. Thirty-

sevcn patients had KPS assessed at baseline and at least once
during the course of the study. The KPS remained un-
changed in 19 patients (the majority of whom had
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Table 2. Grade 3 or A Clinical Adverse Events, Irrespective of Causality 

 
Grade 3 Grad. 4

Event No. ‘1: Na %

Main study in = 39)
Accidental iniury l 3 O 0
Bmkmm I J 0 0
hhdmt E 5 0 0
Dfimm E 5 0 0
Amman | 3 0 0
Nausea and/or vomiting ? 18 0 0
hamdifl I 3 0 0
Increased alkaline phosphatase I 3 0 0
Hflwmmmfimmb 3 8 l 3
Nephrotoxicity G 0 'I 3
Asl'henio 5 I3 0 0
Wmflmb l 3 0 D
Leukaemia 2 5 0 0
Anemia 3 8 0 0
mmflxquma A w 0 0

Maintenance phase In = 19)
Hflnqbumh l 5 0 0
ass 0 o 1 5
Cardiomyopathy l 5 0 0
Nausea and/or vomiting 2 10 l 5
Hyporbiliruhinemia l 5 0 0
Peripheral neuropothy 2 10 0 0
Laulwpenia l 5 0 0
Anemia l 5 0 0
mmmhqumnb A 21 0 0 

KPS > 80%), improved in two patients, and decreased in 16
patients. Four patients experienced weight loss in excess of
10% of their baseline body weight during the study. Four
patients experienced fever greater than 38°C during rhuMAb
HERZ infusion or at the postinfusion measurement. There
was no significant difference in blood pressure between
pretreatment and posttreatment measurements across all

treatment days. During the main study, 22 of 39 patients
(56%) experienced at least one episode of grade 111 or IV
toxicity. The most frequent grade III toxicities observed
were nausea and/or vomiting in seven patients (13%),
asthenia in five patients (13%). thrombocytopenia in four
patients (10%), anemia in three patients (8%). and Ieukope-
nia in two patients (5%). One episode of reversible grade IV
nephrotoxicity was registered during the main study. and this
patient‘s renal function recovered after 9 days. One patient
developed grade IV hyperbilirubinemia during the main
study. This event was believed to be disease—related rather

than treaunent-related. During the maintenance phase, 10 of
19 patients (53%) experienced grade III or IV toxicity. The
most frequent grade HI toxicities were thrombocytopenia,
four patients (21%); nausea and/or vomiting, two patients
(10%); and peripheral neuropathy, two patients (19%). TWO
patients experienced grade IV toxicity during the mainte—
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nance phase, one patient with sepsis and another with
gastrointestinal toxicity. Grade III/IV toxicity reported as
possibly related to rhuMAb HER2 was infrequent and was
reported in six of 39 patients (15%). These events consisted
of grade 111 cytopcnia in three patients. grade III nausea or
anorexia in two patients, grade III asthenia in one patient,
and grade 111 hyperbilirubinernia in one patient In most of
these cases, we were not able to dissociate toxicity possibly
related to rhuMAb HERZ from toxicity likely caused by
CDDP or the patient's underlying disease. There was no
report of grade IV toxicity attributable to rhuMAb HER2
administration. We observed no evidence of increased

toxicity in those tissues that are known to express pissflm,
ie, lung, gastrointestinal tract, CNS, or skin, nor was there
any toxicity at the IV injection site. Three patients discontin-
ued the main study treatment because of toxicity or intercur-
rent medical illness (two with nephrotoxicity and one with
hepatic failure), and one patient discontinued the mainte—
nance phase as a result of cardiomyopathy. The latter patient
had a cumulative anthracycline dose of 420 mg/m2 and had
also received prior chest-wall irradiation. This patient also
had a history of concurrent hypertension and diabetes. Four
patients died before day 70; however. in each case, patients
had been removed from the study because of disease
progression before death. In summary, the toxicities ob-
served were consistent with those previously reported for
CDDP alone in a heavily pretreated population of breast
cancer patients (Table 3).

Response and Response Duration

Tumor response was evaluated on day 70 during the main
study and every 10 weeks during the maintenance phase
protocol. Patients with symptoms or suspected progressive
disease could have tumor assessment at any time during the
course of the study. Thirty-seven of the 39 patients enrolled
(95%) were assessable for tumor response (Table 4). Assess-
able patients were deflned as those who met all eligibility
criteria. received at least one dose of therapy, and underwent
response evaluation other than at baseline. Patient deaths

before tumor evaluation were considered assessable (progres-
sive disease). Two patients were. not assessable for tumor
response because of adverse events before tumor assess-
ment. During the main study, the median number of doses of
rhuMAb HER2 per patient was nine (range. one to nine
doses). The median number of doses of CDDP per patient
was three, and the average administered dose was 74 mg/m3.
Three patients missed one dose of CDDP or received dose

reduction as dictated by the study guidelines Nineteen

patients (49%) entered the maintenance phase protocol. in

Information downloaded from Jwasmuubsorg and provided by at AMGEN LIBRARIES on June 3. 2015 from 198 176 190 241
Copyright '2'.‘ 199a American Society of CIInieai Oncology All rights reserved.

AMGEN CONFIDENTIAL PURSUANT TO LOCAL RULE 26.2 - OUTSIDE ATTORNEYS’ EYES ONLY
CONFIDENTIAL UNDER 42 U.S.C. § 262(1) AMGKANOll 93134



 

 

  

2664 PEGRAM ET AL

table 3. Sludiu “Single-Agent Cisplalin in Patients With Previously Traded Meloslalk Breast Center
Response Nephro- Gostroinlulinal leukooenkfi

Inmtégoror Dosage No. CR PR Durulian toxicity" (‘11 Noumbidcily‘i Toxicity (.11 lhrornboqtoponia

Bull et 01” (19781 70 trig/inz every 3 16 0 2 21-85 clays B 36% Hearing loss 97% Savers nausea AA 47% < 50,000/
weeks pL > 7 days

Sometl rJ (1139119781 15 mg/mz/d X 5 23 0 0 NA 0 9% Tinnitus 709's Nausea and 29-50 50%‘577, <
every 4 weeks or 4% Ataxia/lethargy vomiting 100,000/itL
1'20 mg/m1 every
4 weeks

Yap el oil” (1978] 100 mg/rn2 every 25 0 0 NA 21-33 35’: Tinnitus ln-STX Moderate NR NR
3% weeks or 20 4% Hearing loss to severe nausea
rug/m1 >< 5 ovary and vomiting4 weelrs

Ostraw elol“ (1980) 100 rug/m2 every 17 1 0 3 months 35 29% Hearing loss 100% Nausea and :13 6% < 20,000/pl
3-4 weeks ‘38 Optic neuritis vomiting, ire-

6% Peripheral neu- quently severe
"WW

Forostiera er ol‘7 60 mg/m’ every 3 37 0 5 1-6 month: 13 5 66% Tinnitus 100% Nausea nd 3 7 1%-2% <
(1982)§ weelrs or 120 33% Hearing loss vomiting 50,000/pt

rug/m2 every 3-4 [5% tinnitus/
weeks hearing loss with

60 mg/m7)
Total 119 1 7 21 days- 0-35 5%-66% Tlnnitus/ 173%?” Nausea 3‘50 1%-47% <

6 months hearing loss and vomiting ire» 50,000/pL
Ulla-6% Peripheral quenlly severe

neuropolhy
Overall response rate 7% (95%(21‘ 2 to 1 1)

Abbreviations; CR, complete response; PR, partial response; NA, not ovuiloble; NR, not reported
'Creolinine level > 2 mg/dL
lHigh-Fraquency hearing loss > 20 dB.
iWBC count < 3,000/pL
5A" 5 responses in this sludy occurred in lhe12D-mg/m2orm

which the median number of rhuMAh HER2 doses per

patient was 17 (range, three to 75 doses), and the median
number of CDDP doses per patient was four (range, one to
lo doses), with an average CDDP dose of 65 trig/m2. Ten
patients required dose reductions of CDDP during the
maintenance phase. The maximum number of rhuMAb
HERZ doses received by any patient was 84.

Of the 37 patients assessable for tumor response, sight
patients had a partial response documentcd during the main
study. and one additional patient had a partial responsr: that
occurred during the maintenance phase. There were no
complete responses in this study. Three patients met the

Table 4. Response Date for Main Study Plus Maintenance Phase
  

  
Among 37 Assessdde Patients

Response Na oi Patients ’1'.

Complete eronse D - 0
Partial response 9 24.3
Overall response 9 24 3
Minor response 3 8
Stable disease 6 16

Disease progression 19 51 3 

criteria for minor response and six patients had stable
disease during the main study Disease progression was
observed in 19 patients. The overall objective response rate
among assessable patients (main study plus maintenance
phase) was 24% (nine of 37 patients), all of whom had
partial responses (95% confidence interval [CI]. 12.4 to
4l.6). The overall response rate for all patients (intent-to-
treat population) was 23% (nine. of 39 patients; 95% Cl. 11.7
to 39.7). The sites of response were lung (n = 5), lymph
node (n = 2!), chcstwall/skin [n = 6). and liver (n = l). The
median response duration was 5.3 months (range, 1.6 to 18
months). The characteristics of the responders arc listed in
Table 5. Pretreatment clinical variables were evaluated to

determine if any variable was predictive of clinical response.
Neither age, KPS. body weight. degree of HERQ/neu
overexpression. prior treatment. number or sites of metasta-
scs. hormone receptor status. or pretreatment shed HERZ/
neu ECD semm concentration correlated with clinical

response. Furthermore, we found no association between
fever during the rhuMAb HER2 loading dose and clinical
response. nor did febrile reaction to rhuMAb HERZ corre-

lnformalion downloaded from joo.ascopubs.org and provided by at AMGEN LIBRARIES on June 3. 2015 from 198 176 190 241
Copyright © 1998 American Society of Clinical Oncology. All rights reserved.

AMGEN CONFIDENTIAL PURSUANT TO LOCAL RULE 26.2 - OUTSIDE ATTORNEYS’ EYES ONLY

CONFIDENTIAL UNDER 42 U.S.C. § 262(1) AMGKAN01193135



 

 

rhuMAb HER2 PLUS ClSPtATIN IN BREASI CANCER 2665

Table 5. Characteristics of Patients Who Respmdod to (DD? Pius rhuMAl: HER2
No of Prior

Patient Chunotherqaoutic Maximum Response Time in Tum
Age Mimi, [or Hm Shad HERFJM Duration Progression

{years} Mata”: Dimasa Exprnsu'on Stats) 0‘0wa Response ECD lug/ml.) lmorihsl lmenlhs)
39 2 3 ~ Chest wall, suproclovicular 0.201 7.7 10.0
63 | 3 + Chasiwall 0.056 5 3 7.5
45 2 2 + lung 0.019 A 0 6.7
39 5 3+ liver 2 2] l 6 4,4
68 2 3+ Lung 0.048 9.11 i 1.5
A] l 2 + lung, suproclavicular 0.004 2 7 8.4
37 l J + Chest wall, lung 0.004 d 7 9.1
50 | 3+ Chest wall None detected 18 20.5
43 0 3+ Chest wall, lung 0 062 4 7 7.0 

NOTE. All nine patients had obiective partial responses

late with pretreatment shed HER2/neu ECD concentration in
serum.

rhuMAb HER2 Phannacokinclics

To determine the effect of concomitant CDDP administra-

tion on rhuMAb HER2 pliarinacokinetics, we compared the
mean pharmacokinetic parameters measured in the current

study with those in patients from a previously reported phase
ii clinical trial of rhuMAb HERZ alone in patients with
HERZ/neu-overcxpressing advanced breast cancer (Table
6).” These data show that there is no significant difi‘erence
in rhuMAh HER2 phamiacokinetics with the coadministra-

lion of CDDP when compared with treatment with antibodyalone.

In addition, there was an inverse relationship between
rhuMAb HER2 scrum half-life and serum shed HER2 ECD

of 0 5 ug/mL or greater. Indeed. patients with any measur-
able shed HERZ/neu ECD serum level, compared with
patients without measurable circulating ECD, had lower
mean trough rhuMAb HERZ concentrations (18.7 v 43.6
pg/mL; P = .0001) across all time points (it = 443 observa-
tions: Fig 1). Among the subset of patients With measurable
shed HERZ/neu ECD levels, an inverse log—linear relation-
ship between rhuMAb HERZ trough and shed HERZ/neu

ECD serum levels (R = 0.79; P = .0001) was seen (Fig 2').
Although shed HERE/lieu ECD may interfere with the
quantitation of rhuMAb HERE. significant loss of quantita~

tion of trough rhuMAb HER2 concentration was not ob-
served unless the ratio of rhuMAb HERZ to shed HER2/neu
ECD concentration was less than 10: l. Therefore. the
observed relationship between rhuMAb HER2 serum concen-
tration and serum shed HERZ/neu ECD cannot be explained
solely on the basis of assay interference.

Correlation ofShed HERZ/neu ECD Levels
and Clinical Response

The relationship between the maximum scrum shed
HERZ/neu ECD concentration and level of HERZ/neu

expression (2 + v 3 +), as well as disease burden (number
of metastatic sites), is shown in Fig 3. These data suggest a
relationship between the maximum observed shed HERZ/
neu serum concentration with both degree of HBRZ/neu
overcxpression and disease burden, although these correla—
tions did not reach statistical significance, perhaps because
of the small numbers of patients in each of these subgroups.
Clinical pretreatment variables, which included level of
HERZ/neu overexpression. number of metastatic sites. and
serum shed HERZ/neu ECD, were not predictive of clinical
outcome: however. the difference in serum shed HERZ/neu

ECD concentration (day 70 posttreatment v day 0 pretreat-
ment) was significantly associated with clinical outcome
(disease progression v stable or responsive disease; P = .008,
Fisher's exact test). Patients with disease progression showed
a significant increase in serum shed HERZ/neu ECD over

Table 6. Mean Phomtocolrilleiic Parameters  

 
Shed HER-2 No oi Patients

and,- Hall-Lila lduysl ECD lug/MU Max Cpeah (“g/ml) MaxOrough (pg/ml] Mm c“ (4 ”Int; mix amt). < in rig/mt-
rituMAbHERZalone 9 2 : 5 3 tn = 39) < o 5 it: t 35 In = 45] 54 + 32 (n = 45) 52.3 : 23.6 in = 45) 7/40

29:32ln=6) 205

rhuMAbHER2—ICDDP ll0:4.4ln330l (0,5 l2]:84[n=37) 85:l8.lln=37) 50.1:2l6In=37) l2/3740:26ln=7) 20.5  

Abbreviations: Max Cpealt, maximum concentration peak; Max Chough, maximum concentration trough; ('55. mean concentration steady state
'Number of patients with at loos! one minimum rhuMAb HERZ through concentration less lhon 10 tag/rnL

Information downloaded from lconsmpubsorg and provided by at AMGEN LIBRARIES on June 3. 2015 from 198 176 190 241
Copyrighl a" 1998 American Society of Clinical Oncology All rights reserved

AMGEN CONFIDENTIAL PURSUANT TO LOCAL RULE 26.2 - OUTSIDE ATTORNEYS’ EYES ONLY
CONFIDENTIAL UNDER 42 U.S.C. § 262(1) AMGKAN01193136



2666

 

 

  
    
 

H.

lfil ‘
3 .

i I": lV lg

t 9 J .F t -
E r .w -'J tI —-—-+

s | it; __

3 :1

n T IJ 'I

‘ n=259 n=tuShed HER! ECD : 0 Shut! HEM ECD > a

fig 1. Cmpnriaon alumni trim-MM: Kink-“trifle“ patients utuil time
points. Patients with date-60bit: levels a! Iliad HRH-ten ECD had lower
mean [drum HEM "3.7 [Lalml v 13.6 uflfml. P: .0001) com-
pared with patients without :1me serum Ila-cl HERIft-teu ECD.

time (paired two-tail t test, P = .0006; Fig 4A). Patients with
stable or responsive disease had a significant decrease in
serum HERZ/neu ECD after CDDP plus rhuMAb HER2
therapy (P = .004; Fig 4B); however. in these patients. a
decrease in serum shed HERZ/ncu ECD concentration was

not sufficient to discriminate between patients with stable
disease and those with objective clinical responses. because
five of six patients with stable disease had a decrease in shed
HERZ/neu ECD tltat was not associated with a measurable

objective clinical response
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[CD and rhuMAb HERZ trough concentration (P = .0001).

PEGRAM El AL

Human Antihumonized Antibody Response r

Seven hundred forty—eight doses of rhuMAb HERE were
administered irt this study. There have been no cases in
which measurable antibodies to rhuMAb HERZ were de-

tccted despite repeated weekly IV exposure, in some cases
for many months In addition, there were no reports of
severe allergic reactions. such as bronchospastn. hypoten-
sion, urticaria. or eosinophilia after rhuMAb HER! adminis-
tranon.

DISCUSSION

Therapeutic antitumor antibodies have long been pro-
posed as an attractive approach to cancer therapy. However.
despite many years of research. this approach to cancer
therapy has not gained wide use in clinical practice for many
reasons, which inclttde (l) the lack of antitumor efficacy of
antibodies irt human clinical trials, (2) the lack of antibody

specificity for tumor targets, (3) the induction of immune
responses against nonhuman antibodies that preclude the use
of multiple doses. and (4) the technical limitations to
large-scale production and purification of monoclonal anti-
bodies. Amplification and overexpression of the HERZIneu
prom-oncogene occurs in 25% to 30% of breast cancers that
provide a tumor-selective target for antibodies directed
against plsfi'mz’m. Previous studies showed that a murine
monoclonal antibody. 4D5, directed against the ECD of the
HERZ/rreu protein. has growth inhibitory effects on malig—
nanr cells that overexpress this receptor.”5 This anti-HERZ
antibody has been humanized so that it is less capable of
eliciting either ltutnan antimuritte or antihumanized anti-
body responses. Humanimd antibodies may also be capable
of affecting antitttmor immune responses. We have previ-
ously shown the clinical efficacy of rhuMAb HER2 alone in
a phase II clinical study.25 and the combination of rhuMAb
HER2 with CDDP had significant antitumor efficacy against
HERZ/neu-overexpressing breast cancers in a phase I clini-
cal trial.

The mechanism of action of CDDP involves the fomtation

of an equated cisplatin species that can react bifunctionalty
with DNA. which resttlts in inter- and intrastrand cisplattn—
DNA adducts that lead to inhibition of DNA synthesisf-n'30
One mechanism of resistance to CDDP involves removal of

cispl-atin-DNA adducts through DNA excision-repair pro-
cesses.“32 Experimental data suggest that tltis DNA repair
activity can be significantly decreased by the binding of
ligands (EGF) to or antibodies against cell-surface type [
receptor tyrosine kinases, such as the EGFR or
p185H5R7’"’”.”'33-” This phenotnenon translates into a two-
log increase in CDDP killing of cells that is specific to those
cells that overexpress tJte I-[ER2 receptor.[9 In preclinical in
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Fig 3. Maximum total serum
shed HEM/mu ECD levels accord-
hgmkvdetHERZ/neuovomtpm-
sion IA] and the mmbor of mdn-
slutirsitos (BLT'nesodt-flusuggasta
possible association between shed
HEM/mu ECD, bolt with degree at
HEM/mu mnxpression and with
numbers-rt metastatic siles.

vivo breast xenogiaft models, this resulted in the cure of
some animals.

To assess the response of previously treated patients with
metastatic breast cancer to CDDP alone, We have reviewed
the literature and compared that experience to the results in
this study. To date, there have been five reports on Lhe use of
CDDP as a single agent in previously treated patients with
advanced breast cancer.”‘39 These studies are listed in Table

3. Of 119 patients treated with a variety of CDDP administra-
tion schedules. only one complete response and seven partial
responses were seen for an overall objective response rate of
7% (95% CI, 2 to ll). The duration of responses ranged
from 21 days to 6 months. and no responses were seen in
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In the current trial. we administered rhuMAb HER2 in

combination with CDDP to 39 patients with advanced breast
cancer who had disease progression while receiving chemo-
therapy before study entry. We observed nine objective
partial responses (eight during the main study and one
during the maintenance program) among 37 patients who
were assessable for response for an overall objective re-
sponse rate of 24% (95% CI, 12.4 to 41.6). The sites of

response were diverse (lung, liver. lymph node, and chest
wall/skin), and the response duration ranged from 1.6 to l 8
months, with B median response duration of 5 3 months.
Clinical reSponse data in a trial run in parallel to this study,
which used weekly IV administration ofrhuMAb HERZ as a
single agent in patients with metastatic breast cancer with
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fig 4. [A] Shcd HERZ/neu ECD
at baseline (pretreatment) and day
70 lposttmatment) for patients with
disease progression demonstrating
a significant increase in shed HERZ/
neu ECD (P = .006}. (B) For patients

V - with stable or responsive disease,
there was a significant decrease in
shed HERZ/neu ECD W = .004]. 
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the same dose and dosing schedule used in the current study.
showed an objective response rate of 12% (95% CI. 4 to 26),
with mild to moderate fever and chills reported as the

predominate toxicity.”
There are at least four potential explanations for the

observed objective clinical responses seen in the current
trial First, some of the patients may have responded to
CDDP alone; however. the response rate observed in the
current study is substantially higher than those reported
previously for single-agent CDDP, especially considering
the relatively modest CDDP dose administered and the
requirement for demonstration of resistance to ongoing
treatment with Cytotoxic drugs in patients enrolled onto this
study. Furthermore, overexpression of HERZ/neu has been
associated with CDDP resistance in previous studies.“"“ It
is, therefore, less likely that the observed objective response
rate resulted from a unique sensitivity to CDDP among
patients with HERZ/neu-overexpressing breast cancer. Sec—
ond, it is also possible that some of the clinical responses
observed were caused by the action of rhuMAb HERE alone
However, itt tlte previously published parallel trial. the
objective response rate to rhuMAb HER2 alone was approxi-
mately one half(12%) that seen in this study. On binding to
plSSHERym rhuMAb HERZ causes downregulation of
pi 85"m'”‘” expression and disrupts the formation of HER2J
HER3 and HERZ/HER4 heterodimers. These events are

accompanied by a decrease in cell proliferation.“-“‘ Because
this effect is not cytotoxic. adrninisttatiou of rhuMAb HERZ
alone may not be expected to result in objective clinical
responses; however. the rhuMAb HERZ antibody used in
this study has been engineered to elicit antibody-dependent
cellular cytotoxicity by host natural-killer cells. macro-
phages. and neutrophils, and this may have resulted in some
of the observed objective clinical responses.47 A third
mechanism to account for clittical responses with CDDP

plus rhuMAb HERZ might simply be the additive effects
from each agent alone. Finally. it is possible that downregu-
lation and/or inactivation of HERZ/neu receptor activity by
rhuMAb HER2 may result in increased response to CDDP
by decreasing cellular repair of cisplatin-induced DNA
adducts, thus effecting the clinical responses seen with this
treatment. This latter hypothesis is supported by data that
indicate such a mechanism is operative in HERZ/rreu-
overcxprcssing breast cancer cells when treated with anti-
HERZ/neu antibodies.19

The toxicity observed in this study essentially parallels
that reported previously for single-agent CDDP in a similar
patient population in which treatment was frequently accom-
panied by gastrointestinal, renal. neurologic. and hemato-
logic toxicity (thble- 3] There was no evidence that rhuMAb

,
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HERZ enhanced the toxicity of CDDP. Moreover, the
toxicity data from the current clinical trial are consistent
with preclinical data that indicate that the enhanced cytotox-
icity of CDDP mediated by rhuMAb HER2 is restricted to
cells that contain llERZ/m’u amplification/overexprcssion ‘9
This clinical observation validates the specificity proposed
in the REC model and shows that the increased CDDP

killing effects are unique to cells that contain the HERZ/neu
alteration. The only observed toxicity unique to rhuMAb
HERZ infusion was mild to moderate fever and chills in a

minority of patients, usually during orjusl after the rhuMAb
HERZ loading dose. This phenomenon was also noted in
earlier phase I and II clinical trials with this drug.25 We
found no correlation between febrile reaction to rhuMAb

llERZ and serum HER2/neu ECD. nor was there any
correlation between fever and clinical response.

Coadministration of CDDP with rhuMAb HERE had no

measurable effect on the mean pharmacokinetic parameters
of IV administered rhuMAb HERZ compared with values
obtained with weekly lV administration of rhuMAb HERZ
as a single agent (Table 6). Furthermore. in light of the
distinct mechanisms of elimination for these two agents
(clearance of lgG through the rericuloendothelial system and
predominantly renal elimination of CDDP), as well as the
absence of any increase in toxicity attributable to CDDP, we
believe it is unlikely that rhuMAb HER2 impacts signifi-
cantly on CDDP pharmacokinetics, although the pharmacol—
ogy of CDDP was not directly evaluated in this study.

Twenty—four of 37 patients (65%) who had measurements
of serum shed HERZ/neu ECD performed before treatment
had detectable serum levels in a sensitive ELISA assay. As

noted in the previous study of single-agent rhuMAb HERZ.
scrum HER2/neu ECD was associated with rhuMAb HER2

pharrnacokinetics (Table 6; Figs l and 2). There are three
potential mechanisms that may account for this observation.
First. rhuMAb HER2 may bind to HER2/neu ECD, which
results in an antigen/antibody complex formation that results
in a more rapid clearance of rhuMAb HER2 front scrum.
Second, the serum shed HERE/"en ECD may merely be a
marker of high disease burden that reflecLs an increased
rhuMAb HERZ binding by tumor cells that results in
shortened rhuMAb HER2 serum half-life. This hypothesis is

supported by the observation of a significant inverse correla—
tion between serum rhuMAb HER2 concentration and

xenogral't volume, which is independent of serum shed
HERZ/nett ECD in athymic mice that bear HERZ/neu-

overexpressing breast carcinoma xenografts.“ The third
possibility is that there may have been interference in the
assay used to measure serum rhuMAb HER2 caused by the
presence of serum HER’l/neu ECD, which resulted in
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artifactually low rhuMAb HERE measurements in the pa-
liems with high levels of shed HER2/neu ECD. Significant
loss of quantitation of rhuMAb HERZ. however. is not
observed unless the ratio of serum rhuMAb HER2 to shed

HERZ/neu ECD is less than 10:1. This occurred in only a
small number of samples in this study_ The extent to which
any or all of drese mechanisms account for the observed

phat‘macokinetic relationships between shed HERflneu ECD
and rhuMAb HER2 concentrations cannot be determined

from the current data set and requires further study. Pretreat—
ment serum HERZ/neu ECD levels did not correlate with

clinical response to CDDP plus rhuMAb HER2 therapy. This
apparent lack of correlation between pretreatment shed
HERZ/neu ECD and clinical response may be caused by lack
of statistical power to detect such a difference. because there
were only 24 patients with measurable levels of shed

HERZ/neu ECD before treatmenl. An important aspect of
the current data is the demonstration that measurable serum

HERZ/neu ECD does not preclude clinical response to
CDDP plus rhuMAb HER2 because eight of the nine
responders had measurable shed HERZ/neu ECD during die
course of this study, which included one patient with a very
high level (2.21 pg/mL).

We were unable to identify any clinical pretreatment
variables that correlated with clinical outcome, which in-
cluded age. KPS, body weight. degree of HER2/neu overex—
pression. prior treatment. number or sites of metastases.
hormonereceptor status, or pretreatment shed HERZ/neu
ECD serum concentration. Although pretreatment serum
HERZ/neu ECD did not correlate with response to rhuMAb
HERZ plus CDDP, we found that trends in shed HER2/neu
ECD over time did correlate with overall clinical outcome.

specifically with disease progression. Nine of 13 patients
with progressive disease showed an increase in shed HERZ/

mm ECD during treatment, and six of six patients with
objective partial mponse and measurable serum levels

2669

showed a decrease in shed HER2/nen ECD after treatment

with the combination. A significant decrease in shed HERZ/
neu ECD. however. was also evident in five of six patients
with stable disease, as well as in one patient with disease
progression, which indicated a decrease in HERZ/neu ECD
concentration alone was not sufficient to discriminate be-

tween stable disease and objective clinical response in this
small data set. These data further suggest that serial measure-
ment of serum l-[ERZ/ncu ECD may have limited use as a
predictive factor for objective clinical response, but it may
be a useful marker of treatment failure in patients who
continue to show increases in serum I-lERZ/neu ECD duringtreatment

This is the first report of a therapeutic strategy that uses a
combination of chemotherapy plus anti—HERyneu antibody.
The REC approach shows activity in patients with breast
cancer with prior clinical resistance to chemotherapy, and
the objective response rate of approximately 24% after
lreaunenl with CDDP plus rhuMAb HER2 holds promise
that the REC strategy that used rhuMAb HER2 with
cytotoxic drugs may be a viable therapeutic approach that
warrants further study. We have tested the combination of
rhuMAb HER2 with other chemotherapeutic agents known
to be active in breast cancer in preclinical models both in
vitro and in vivo. These studies showed evidence for an

additive or synergistic efficacy of rhuMAb HER2 in combi-
nation with alkylating agents. epipodophyllotoxins. taxanes.
vinca alkaloids, anthracyclines, and some antirnctabo-

lites“°-‘° (RJ. Pietras et ai, unpublished data, May 1997).
These preclinical studies formed the basis for an ongoing
phase III clinical trial that evaluates combinations of rhuMAb

HER2 with doxorubicin plus cyclophosphamide or pacli—
taxel in previously untreated patients with HERflneu—
overexprcssing metastatic breast cancer. The results from

this trial will shed further light on the clinical utility of the
combined HERZ/neu antibody/chemotherapy approach.
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1              THE VIDEOGRAPHER:  Good           10:40:51

2        morning.  Here begins the video         10:40:52

3        recorded deposition of Dr. Larry        10:40:54

4        Norton, M.D., taken by the              10:40:57

5        defendant, in the matter of             10:40:59

6        Genentech Incorporated and City of      10:41:00

7        Hope, the plaintiffs, versus Amgen      10:41:03

8        Incorporated, defendant, Civil          10:41:06

9        Action No. 1:18-cv-924-CFC, in the      10:41:09

10        United States District Court, for       10:41:13

11        the District of Delaware.               10:41:15

12              This deposition is proceeding     10:41:16

13        at Memorial Sloan Kettering Cancer      10:41:19

14        Center, Breast and Imaging Center,      10:41:23

15        300 East 66th Street, 9th floor,        10:41:25

16        New York, New York 10065, on            10:41:30

17        Monday, June 17, 2019, at               10:41:34

18        approximately 10:41.                    10:41:37

19              My name is Howard Brodsky and     10:41:39

20        I am the legal video specialist in      10:41:42

21        association with Veritext Legal         10:41:44

22        Solutions, with offices located in      10:41:47

23        New York, New York.  The court          10:41:48

24        reporter is Eric Finz, in               10:41:51

25        association with Vertex.                10:41:54
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1              Will counsel please state         10:41:57

2        their appearances for the record.       10:41:58

3              MS. ARORA:  Priya Arora of        10:42:00

4        Cooley representing defendant           10:42:02

5        Amgen.  With me is my colleague         10:42:04

6        Michelle Rhyu of Cooley.                10:42:05

7              MS. PIROZZOLO:  Lisa Pirozzolo    10:42:07

8        from WilmerHale, representing the       10:42:09

9        plaintiffs.  And with me is my          10:42:12

10        colleague Stephanie Lin.                10:42:14

11              MR. KRASNOO:  Ethan Krasnoo       10:42:16

12        from Reavis Page Jump, representing     10:42:18

13        the witness and Memorial Sloan          10:42:21

14        Kettering.  And my colleague is on      10:42:25

15        the telephone, Charlene Choi,           10:42:26

16        in-house counsel at Memorial Sloan      10:42:27

17        Kettering.                              10:42:31

18              THE VIDEOGRAPHER:  Thank you      10:42:31

19        very much.                              10:42:32

20              MS. FETSCH:  Good morning.        10:42:35

21              THE VIDEOGRAPHER:  Will the       10:42:36

22        court reporter please swear in the      10:42:37

23        witness.                                10:42:38

24              MS. PIROZZOLO:  There is one      10:42:38

25        other lawyer on the phone.              10:42:39
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1              THE VIDEOGRAPHER:  I'm sorry.     10:42:40

2        Will other remote counsel please        10:42:42

3        state their appearances for the         10:42:45

4        record.                                 10:42:48

5              MS. FETSCH:  Katrina Fetsch       10:42:52

6        from White & Case, representing         10:42:52

7        defendant Samsung Bioepis.              10:42:54

8              MR. KRASNOO:  And I'll just       10:42:59

9        say that another colleague,             10:43:00

10        in-house counsel from Memorial          10:43:01

11        Sloan Kettering, Rebecca                10:43:05

12        Kim-Kriesberg, may also be joining      10:43:06

13        us shortly in person.                   10:43:09

14              THE VIDEOGRAPHER:  Thank you      10:43:10

15        very much.                              10:43:10

16              Will the court reporter please    10:43:11

17        swear in the witness.                   10:43:12

18 LARRY NORTON, M.D.,                            10:43:13

19 having been first duly sworn by the            10:43:13

20 Notary Public (Eric J. Finz), was              10:43:13

21 examined and testified as follows:             10:43:13

22              EXAMINATION BY                    10:43:20

23              MS. ARORA:                        10:43:20

24        Q.    Good morning.  Thank you very     10:43:21

25   much for taking the time to be with us       10:43:26
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1        Q.    So by late '90s you think you     12:04:32

2   would have administered the three-weekly     12:04:35

3   Herceptin?                                   12:04:37

4              MR. KRASNOO:  Objection.          12:04:38

5              MS. PIROZZOLO:  Objection.        12:04:38

6        A.    It always depends on whether      12:04:38

7   we were giving a drug along with it.  If     12:04:40

8   the patient is coming in for a weekly        12:04:42

9   injection anyway, then we may want to go     12:04:44

10   with the weekly.  If the patient is just     12:04:46

11   getting trastuzumab, when chemotherapy       12:04:49

12   finishes, to finish a year of trastuzumab    12:04:52

13   it's more convenient for the patient to      12:04:54

14   get every three weeks.  That's the way we    12:04:56

15   would use it in that particular setting.     12:04:58

16        Q.    So just with the factor of        12:04:59

17   patient convenience, an oncologist would     12:05:01

18   be willing to give the three-weekly          12:05:03

19   dosage of Herceptin and a chemotherapy in    12:05:05

20   the interest of patient convenience?         12:05:08

21              MR. KRASNOO:  Objection.          12:05:10

22              MS. PIROZZOLO:  Objection.        12:05:11

23        Q.    By late '90s?                     12:05:11

24              MR. KRASNOO:  Objection.          12:05:14

25              MS. PIROZZOLO:  Objection.        12:05:15
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1        A.    I don't think it was an           12:05:15

2   obvious.  I think it was an individual       12:05:17

3   decision to be made for the individual       12:05:19

4   patient's life and individual patient's      12:05:20

5   comfort.  I mean, you know, we had           12:05:22

6   established, at some period of time we       12:05:24

7   had established the pharmacokinetics of      12:05:26

8   trastuzumab was such that you could          12:05:28

9   achieve the blood levels that you wanted,    12:05:29

10   whether you gave it every week or you        12:05:32

11   gave it every three weeks.                   12:05:33

12        Q.    But the factor driving that       12:05:34

13   would be patient convenience; right?         12:05:36

14        A.    That would be one factor, yes.    12:05:37

15   It would be a factor, yes.                   12:05:39

16        Q.    Okay.  So just if you can go      12:05:40

17   back to the 1998 time frame when the drug    12:05:56

18   was actually approved.  Did you make any     12:05:59

19   recommendation regarding testing it for      12:06:06

20   three-weekly Herceptin dosage?               12:06:09

21        A.    Yes.                              12:06:11

22        Q.    And what kind of                  12:06:13

23   recommendation was that?                     12:06:14

24        A.    Well, I mean, I think it          12:06:16

25   was -- and you've alluded to some of the     12:06:19
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1   work already that had been done that         12:06:21

2   suggested that, is that if we could          12:06:23

3   achieve adequate levels to block HER2 in     12:06:24

4   the majority of patients by giving it        12:06:27

5   every three weeks, it would be valuable      12:06:29

6   to establish that as an option for the       12:06:32

7   treating oncologist.  And therefore it       12:06:33

8   should be studied.                           12:06:35

9        Q.    Do you remember discussing        12:06:37

10   that with someone after that pivotal         12:06:37

11   phase III trial?                             12:06:40

12              MS. PIROZZOLO:  Objection.        12:06:41

13        A.    After the pivotal phase III       12:06:42

14   trial?  I remember discussing it all         12:06:45

15   during that period.                          12:06:47

16        Q.    Oh, okay.                         12:06:47

17        A.    Since we were aware of the        12:06:48

18   pharmacokinetics of the drug and the         12:06:48

19   half-life and other factors.  I remember     12:06:49

20   having a lot of discussion about this.       12:06:51

21        Q.    Do you remember who you           12:06:52

22   discussed it with?                           12:06:53

23        A.    I remember -- I remember that     12:06:55

24   it was an active area of discussion.  And    12:07:01

25   I do remember specifically having this       12:07:04
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1   discussion with Steve Shak, at -- during     12:07:07

2   the coffee break at an advisory board        12:07:12

3   meeting, where it was during the coffee      12:07:15

4   break and he asked me what I thought of      12:07:18

5   it.  And I thought that it was a             12:07:21

6   reasonable thing to study, both on the       12:07:25

7   basis of work that we had done               12:07:27

8   previously, but also on the basis of the     12:07:29

9   mathematical -- the mathematical analysis    12:07:32

10   of the pharmacokinetics of the drug.  I      12:07:35

11   remember that very specifically.             12:07:38

12        Q.    And just to be clear, we are      12:07:38

13   talking about the three-weekly dosage of     12:07:38

14   Herceptin; right?                            12:07:40

15        A.    Yeah, the transfer from weekly    12:07:40

16   to every three weeks was something that      12:07:42

17   was discussed.  The mathematics suggested    12:07:45

18   that it would be a reasonable thing to       12:07:48

19   study.                                       12:07:49

20        Q.    Do you know what advisory         12:07:50

21   board meeting that was?                      12:07:52

22        A.    No.  It was not in New York,      12:07:52

23   that's all I remember.  I don't remember     12:07:54

24   what -- it's all a blur, I don't remember    12:07:56

25   what city it was in.  I remember where I     12:07:59
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1        Q.    And that's where you discussed    12:26:56

2   the three-weekly Herceptin dosage?           12:26:57

3        A.    Again, the exact timing is not    12:27:00

4   something I can vouch for.                   12:27:02

5        Q.    That's fine.                      12:27:03

6        A.    But roughly during this           12:27:04

7   exciting late '90s period that we were       12:27:05

8   making these discoveries.                    12:27:08

9        Q.    So around December of '97,        12:27:08

10   '98, was the time when you had that          12:27:11

11   advisory board meeting that we had           12:27:13

12   discussed earlier?                           12:27:14

13              MS. PIROZZOLO:  Objection.        12:27:16

14        A.    Again, it's supposition on my     12:27:16

15   part.  I don't remember the dates.  And I    12:27:18

16   don't have any records of those dates,       12:27:20

17   it's all lost in time.                       12:27:22

18        Q.    But it was something that was     12:27:24

19   being discussed around this time.  Right?    12:27:26

20              MS. PIROZZOLO:  Objection.        12:27:28

21              MR. KRASNOO:  Objection.          12:27:29

22        A.    To the best of my                 12:27:30

23   recollection, during this period of time     12:27:33

24   is when there was a discussion about         12:27:36

25   could there possibly be a better schedule    12:27:38
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1   of Herceptin, for sure.                      12:27:41

2        Q.    Okay.                             12:27:42

3        A.    And I do recall having a          12:27:43

4   discussion with Steve where I thought it     12:27:44

5   was very reasonable to go to a three week    12:27:49

6   regimen for mathematical pharmacokinetic     12:27:53

7   reasons.  And in fact, I scribbled some      12:27:57

8   numbers on a napkin, which has long been     12:28:00

9   discarded I'm sure.  So, and showed why      12:28:04

10   it was rational to do a three-week           12:28:08

11   schedule.                                    12:28:10

12        Q.    So you remember noting down       12:28:10

13   some information on a napkin, as you         12:28:12

14   referred to?                                 12:28:15

15        A.    Um-hum.  I showed some            12:28:15

16   calculations, some pharmacokinetic           12:28:18

17   calculations.                                12:28:20

18        Q.    Okay.  Do you know who Brian      12:28:21

19   Leyland-Jones is?                            12:28:23

20        A.    Yes, a colleague of mine.         12:28:24

21        Q.    Who is he?                        12:28:25

22        A.    He's a medical oncologist,        12:28:26

23   clinical investigator.                       12:28:28

24        Q.    Does he specialize in             12:28:29

25   pharmacokinetics?                            12:28:30

Page 111

Veritext Legal Solutions
800-826-0277

COCHRANCM
Highlight



1        A.    Yes.  We were all involved in     12:31:47

2   the writing of the paper and the analysis    12:31:49

3   of the results, absolutely.                  12:31:51

4        Q.    Okay.  And there would have       12:31:52

5   been discussions regarding dosing            12:31:55

6   regimens, regarding mathematical             12:31:57

7   calculations?                                12:32:00

8              MR. KRASNOO:  Objection.          12:32:02

9        A.    It's inconceivable to me that     12:32:02

10   if I was involved in the discussion that     12:32:05

11   it wouldn't have talked about dosing         12:32:06

12   regimens and mathematics, yes, because       12:32:08

13   that's what I do.                            12:32:10

14        Q.    When you -- you said that         12:32:10

15   there were some mathematical calculations    12:32:12

16   that you presented to Steve Shak.            12:32:15

17        A.    Um-hum.                           12:32:18

18        Q.    Can you describe what             12:32:19

19   mathematical information that would have     12:32:21

20   been?                                        12:32:22

21              MS. PIROZZOLO:  Objection.        12:32:23

22        A.    Yeah, I mean, very -- I mean,     12:32:24

23   I remember very precisely.  Is because       12:32:27

24   paclitaxel is -- trastuzumab is a very       12:32:29

25   interesting drug because it's half-life      12:32:32
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1   is dependent on the doses administered,      12:32:34

2   right.  And that's even in the package       12:32:36

3   insert, the FDA package insert.  So if       12:32:38

4   you give a higher dose it lasts longer in    12:32:40

5   the blood basically.                         12:32:43

6              So that by going to a higher      12:32:44

7   dose, you're going to have a blood level     12:32:46

8   that's going to last longer, all right,      12:32:48

9   which, you know, makes it rational to        12:32:49

10   think that an every three-week regimen at    12:32:51

11   a higher dose level is going to give you     12:32:54

12   adequate blood levels.                       12:32:56

13              The question is what is, you      12:32:57

14   know, what is the actual mathematical        12:32:59

15   likelihood of that.  And so understanding    12:33:02

16   the -- understanding the relationship        12:33:04

17   between dose and half-life can be plugged    12:33:06

18   into a first order kinetic equation.  And    12:33:09

19   if you do those calculations, you could      12:33:13

20   show that the end of three weeks you         12:33:15

21   would have -- you should have an adequate    12:33:17

22   blood level compared to if you gave a        12:33:19

23   lower dose every week.                       12:33:21

24              And just the way the math         12:33:22

25   works out, it's very linear, so that 2       12:33:24
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1   milligrams every week and, you know, 6       12:33:27

2   milligrams every three weeks will get you    12:33:30

3   in the ballpark of the appropriate blood     12:33:32

4   level.  That's just the way the math         12:33:35

5   works out.  And that's what I showed.        12:33:37

6        Q.    And you explained that to         12:33:38

7   Steve Shak?                                  12:33:39

8        A.    Yeah, yeah.                       12:33:40

9        Q.    And what was his reaction?        12:33:41

10              MS. PIROZZOLO:  Objection.        12:33:42

11        A.    I do not remember him -- I        12:33:43

12   don't remember his reaction.  But this       12:33:45

13   conversation was, you know, it was           12:33:46

14   literally like Steve, it's probably okay     12:33:48

15   to give it every three weeks because of      12:33:51

16   blah, blah, blah, blah, blah, blah, and      12:33:53

17   as you see it comes up to numbers.  Just     12:33:56

18   like that.  Still one must test it,          12:33:58

19   obviously.  But from a kinetics point of     12:34:03

20   view it's, you know, that would be -- it     12:34:05

21   would be a rational thing to test.           12:34:08

22        Q.    And was there something that      12:34:10

23   he discussed about how they would            12:34:13

24   approach testing it?                         12:34:16

25              MR. KRASNOO:  Objection.          12:34:18
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1           C E R T I F I C A T E

2 STATE OF NEW YORK   )

                     : ss.

3 COUNTY OF NEW YORK  )

4

5      I, ERIC J. FINZ, a Shorthand

6 Reporter and Notary Public within and for

7 the State of New York, do hereby certify:

8      That LARRY NORTON, the witness whose

9 deposition is hereinbefore set forth, was

10 duly sworn by me and that such deposition

11 is a true record of the testimony given

12 by the witness.

13      I further certify that I am not

14 related to any of the parties to this

15 action by blood or marriage, and that I

16 am in no way interested in the outcome of

17 this matter.

18      IN WITNESS WHEREOF, I have hereunto

19 set my hand this 20th day of June, 2019.

20

21

22                <%16975,Signature%>

23                ERIC J. FINZ

24

25
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ONCOLOGY 
Oncology 1999;57(suppl 1):21-26 

Optimizing Chemotherapy for Patients 
with Advanced Breast Cancer 

M. Marty M. Espie P.H. Cottu C. Cuvier F. Lerebours 

Department of Medical Oncology, Hop ital Saint Louis, Paris, Frcnce 

Key Words 
Breast cancer• Metastatic• Combination chemotherapy • 
Clinical trials• Xeloda® (capecitabine) 

Abstract 
Chemotherapy is offered to almost all patients with met
astatic breast cancer. Optimization of treatment has four 
major goals: (1) To improve access to chemotherapy. 
Orally active chemotherapy is an attractive option for 
those patients when access to hospital is limited by 
financial considerations, long journeys or patient reluc
tance. In the past, only alkylating agents (cyclophospha
mide, chlorambucil, melphalan) could be administered 
orally. The activity (first- and second-line) of Xeloda® (ca
pecitabine) with limited side effects and the develop
ment of oral vinorelbine and anthracyclines should im
prove access to chemotherapy and also concentrate fur
ther interest on treatment with long-term administration 
of cytotoxic agents. (2) To improve response rates and 
duration in first-line treatment. Response rates have 
been increased by the use of combinations of taxoids 
and anthracyclines and/or alkylating agents and/or fluo
ropyrimidines (>60-70% with complete remission in 10-
15% of patients). There is increasing interest in sequen
tial use of active agents or combinations at their optimal 
doses. Nevertheless, such 'induction regimen' fail to pro
long response duration (rarely longer than 9-12 months). 
The use of less-toxic maintenance chemotherapy regi
mens increases response duration and disease-free sur
vival. Such maintenance regimens could be used on an 
outpatient basis and will be further simplified by the 
availability of active oral agents such as the novel 
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fluoropyrimidine Xeloda . (3) To increase cure rates. This 
can only be considered with first-line treatment in select
ed patients (long disease-free interval, minimal number 
of visceral sites and ability to tolerate high-dose chemo
therapy). The completed studies with high-dose chemo
therapy and hematopoietic stem cell support have, in 
fact, shown only a minimal effect on cure rates. Incorpo
ration of very active agents such as taxoids and use of 
multicycle high-dose therapy may improve these results. 
(4) To offer alternative active regimens in second and 
subsequent metastatic progression. Taxoids, vinorelbine 
and, more recently, Xeloda all achieve a 20-40% re
sponse rate in these situations. The reintroduction of 
agents previously used for adjuvant or first-line therapy 
can also be considered. 

Introduction 

Although screening and early diagnosis as well as sys
temic adjuvant therapy are increasing disease-free and 
overall survival of patients with localized breast cancer [ l, 
2). 20-40% will ultimately experience metastatic progres
sion of disease. Furthermore, 4-10% of patients already 
have metastatic breast cancer (MBC) at presentation [3]. 
Thus, it is crucial that treatment of patients with MBC is 
opt im ize<l in Lerms orbolh outcome and availabilily. Che
motherapy has a paiticularly important role as even 
patients who initially benefit from hormonal therapy will 
ultimately develop resistance and require chemotherapy. 

Optimization of treatment for MBC has four major 
goals: 
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• To allow patients better access to chemotherapy. 
• To improve the response rates and progression-free 

survival (PFS) achieved by initial (first-line) chemo
therapy [4]. 

• To improve cure rates. It has been shown consistently 
that 3-7% of patients \\'ith MBC experience long dis
ease-free survival (DFS) and eventually cure. New 
approaches, including high-dose chemolherapy and/or 
the use of new active cytotoxic agents, are attempting 
to improve on these figures. 

• To offer patients alternative active regimens once they 
fail tirst-linc chemotherapy. 
Obviously these approaches also aim to improve pa

tients' quality of life (QoL), but they should also be cost
effective. Allowing more patients to receive chemothera
py has implications for healthcare budgets. 

Improving Access to Chemotherapy 

The use of chemotherapy in patients with breast cancer 
(in both adjuvant and metastatic settings) is increasing 
rapidly. However, chemotherapy is probably not offered 
equally to all patients. This is partly because of limited 
resources, but also because of personal choice of the 
patients who may be reluctant to receive chemotherapy 
eilher in hospital or even on an outpatient basis. 

The increasing use of day-hospital and outpatient clin
ics already offers a number of patients better access to 
chemotherapy. The improvements achieved in symptom
atic care in cancer patients (permanent central venous 
access, oral antiemetics, control of neutropenia and ane
mia with hematopoietic growth factors) have played a 
major role in shortening the duration of hospital-based 
treatments. At the same time, intravenous combinations 
of cytotoxics are most often given as sho11 infusions every 
3 weeks. However, 1ranspo11alion lo and Crom the hospi
tal is a major constraint, as the mean journey length may 
be one hour (personal data) and worsen some side effects, 
e.g. drug-induced cmcsis. 

The development of home-care is still limited in Eu
rope: general practitioners (GPs) have limited practical 
experience in treating breast cancer patients [5]. The 
development in some urban areas of home-care networks 
involving oncologist(s), GPs and trained nurses has al
ready permitted some chemotherapy regimens, including 
long-lasting intravenous in l'usions. lo be given at home. 

A major advance in this area is the development of 
orally active cytotoxics and cytotoxic regimens with alkyl
ating agents such as cyclophospbamidc. mclphalan, chlor-
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ambucil and hcxamcthylmclaminc. A number of oral 
tluoropyrimidines are in development. Xeloda (capecita
bine). an oral fluoropyrimidine, is active in anthracycline
and taxoid-resistant breast cancer [6-8] and allows the 
design of oral combination regimens, which need further 
investigation. Other oral agents arc currently being stud
ied including vinorelbine [9, 10] and idarubicin [II], 
while there is active research into orally active laxoids, 
topoisomerase I and Il inhibitors and other fluoropyrim
idine derivatives. 

Thus. one can be confident that access to cancer care 
will improve rapidly as the range of drugs develops and 
this will contribute to the optimization of chemotherapy 
for breast cancer in the future. 

Chemotherapy for First Metastatic Progression 

The use of chemotherapy for first metastatic progres
sion aims either to achieve a cure or, in a palliative set
ting, to improve response rate and PFS. The choice 
depends on evaluation of prognostic factors as summa
rized in table l [ l 2]. 

Conventional-Dose First-Line Chemotherapy IO 

Improve Response Rate and Survival 
Conventional-dose regimens remain the most widely 

used and validated approach in first-line chemotherapy. 
However. increasing use of adjuvant chemotherapy has 
complicated initial chemotherapy for metastatic disease. 
Patients who have received anthracycline-based adjuvant 
treatment may have reduced chemosensitivity to these 
agents at metastatic relapse. 

The activity of currently available cytotoxic agents in 
terms of response rates is shown in table 2. Doxorubicin. 
epirubicin, paclitaxel and docetaxel are the most active 
agents. While aclivity (and hematologic toxicity) of pacli
taxel appears similar to that of doxorubicin [I 3], the activ
ity of docetaxel was superior [14]. Interestingly, Xeloda 
has activity at least equivalent to that of CMF when used 
first-line [7] and somewhat superior to paclitaxel when 
used as a single agent in second-line chemotherapy, even 
in patients who have failed anthracyclines [8]. 

Conventional chemotherapy regimens consistently 
achieve response rates of 43-64% and PFS from 5-11 
months (table 3). A number of trials are attempting to 
improve those results, mostly by defining new and more 
active combinations of agents. Combination of the most 
active agents, anthracyclines and taxoids, is a promising 
approach in patients who have not received previous 
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Table 1. Prognostic parameters during 
firsl metaslatic progression ofbreusl cancer 
[12] 

Parameter 

Disease-free interval 

Good prognostic factors Poor prognostic factors 

> 12- 18 months < 12-1 R months 
Previous adjuvant chemotherapy No amhracycline, Anthracycline-based treatment 

Present Visceral sites Absent 
Number of metastatic sites 
Performance status 

Limited (<3) 
0-1 

Multiple 
2 

Lactic dehydmgenasc (LOH) Normal Elevated 

Table 2. Response rates with active 
Agent Dose (mg/m 2) RR (first-line),% RR (second-line),% cytotoxi1,; agents in melastatic breast canci:r 

Doxorubicin 50-75 38-52 15-29 
Epirubicin 50-120 32-48 15-25 
M itoxantrone 12-14 28-40 15-25 
Pirarubicin 45 30-50 >20 
Paclitaxcl 175 30-45 20-35 
Docernxel 100 50-65 40-55 
Vinordbine 3017d 40-60 >20 
Cyclophosphamide 400-1,000 34 22 
Huorouracil 600 34 15 
Xcloda 2,510/dx14 25 1 36 
5-Fl/2 250/d 20-40 20-25 
Methotrexnte 60 34 
lfosfamitk 4-6 g/ml 30-40 
Altretamine !50/dx7-I 27 2 
Melphalan 2-6/dxS-30 23 4 

RR = Response rate. 
Increased to 30% (F. Hoffmann-La Roche Ltd, data on file). 
Administered by continuous i.v. infusion. 

anthracyclines during adjuvant therapy. Paclitaxel/an
thracycline combinations [ 15] have been used in a variety 
of doses and schedules with simultaneous or sequential 
administration. High overall response rates (>60%) and 
complete response (CR) rates (>5%) were achieved at the 
expense of frequenL neuLropen ia (> 70%) and increased 
cardiotoxicity with doxorubicin. Similarly, docetaxel/an
thracycline combinations in either simultaneous or se
quential regimens have been studied [16]; they achieve 
high response rntes (>70 11/o) with neutropenia as a dose
limiting toxicity. These combinations can be used rarely 
for more than 6-8 cycles and it is not clear that they pro
long response duration. Three drug regimens incorporat
ing fluoropyrimidines or cyclophosphamide are currently 
being studied. Sequential regimens (tclxoids followed by 
doxorubicinicpirubicin) are also being invesLigaLecl. For 
those patients who have received anthracycline-based ad
juvant therapy previously, new treatment options are 
being studied. 

Optimizine Chemothernpy in Breast Cancer 

Table 3. Activity of some conventional first-line chemotherapy regi
mens in advanced breast cancer 

Regimen Adjuvant RR PFS 
chernothernpy, % <lb months 

CMF and related 0 45-62 5-8 
FAC and related 0 43-60 8- 11 
FU-VNB 63 64 10 

RR = Response rale: PFS = progn~ssiun-rree survival; CMF = 
cyclophosphamide/methotrexate/5-FU; FAC = 5-FU/doxorubicini 
cyclophosphamide: I'U-VND = 5-I'U/vinorelbine. 

}\,faintenance Chemotherapy 
AILhough classical and newer inclucLion regimens regu

larly achieve high response rates, they have not been asso
ciated with major changes in response duration. Emerging 
evidence argues that prolonging the duration of cherno-
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therapy increases response duration and PFS up to 18 
months compared with only 9-12 months when no main
tenance treatment is used [ I 7-22], although there is no 
clear impact on OS. Such maintenance chemotherapy 
should not use agents with cumulative toxicity and should 
use combinations associated with minimal toxicity and 
constraints. 

When designing maintenance regimens, anlhracy
clines and ta:xoids are often avoided and reliance placed 
upon 5-FU-based regimens such as CMF (cyclophospha
midc/mcthotrcxatc/5-FU), although some groups have 
used FEC (5-FU/epirubicin/cyclophosplrnmidc) for 18 
months, which was made possible by the availability of 
cardioprotective agents. The availability of orally active 
fluoropyrimidines, such as Xeloda, is attractive. They 
may replace 5-FU and could lead to the design of com
pletely oral regimens (Xeloda/cydophosphamidc and/or 
other 01 al alkylating agents). 

First-Line Chemotherapy with Curarive Intent 
The use of potentially curative first-line chemotherapy 

became a possibility when the initial results from studies of 
high-dose chemotherapy with autologous stem cell rescue 
(HDC/ASCR) suggested that this approach could increase 
cure rate in patients with MBC. HDC/ASCR is based on 
the hypo1hesis that high-dose chemotherapy will overcome 
drug resistance and eradicate metastatic disease, thus 
increasing the proportion of women who are 'cured'. How
ever, with more data available, particularly from random
ized studies [23], it has became clear that firstly, the impact 
of high-dose chemotherapy will be less than initially ex
pected, and secondly, careful selection of the patients who 
will benefit from such an approach is needed. 

In one completed randomized study, HDC/ASCR was 
given as consolidation therapy to patients achieving a 
major response with induction chemotherapy and was 
compared with patients given no maintenance treatment 
[24]. In a second study. a tandem intensification regimen 
of cyclophosphamide, mitoxantrone and etoposide was 
compared with a standard-dose, non-conventional induc
tion chemotherapy regimen [25] . ln both trials, high-dose 
chemotherapy achieved longer DFS (9 months), but this 
was not clearly superior to DFS achieved with validated 
standard combination regimens. However, only those pa
tients with favorable prognostic parameters appeared to 
benefit from high-dose chemotherapy [26]. 

A number oi' high-dose strategies are currently being 
investigated including tandem intensification as consoli
dation therapy, intensive sequential chemotherapy with 
stem cell support and/or incorporation of other active 
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agents such as taxoids into high-dose chemotherapy regi
mens. However, more time is needed before the impact of 
those approaches can be assessed. Dose-dense chemother
apy uses high doses of active agents and short intervals 
between doses in repeating cycles, but does not require 
stem cell support [27]. A vailablc data suggest that such 
regimens achieve high response rates (60-80%) and pro
longed response duraLion and DFS ( 12-18 months) while 
better preserving QoL of the patients and being less 
expensive than high-dose chemotherapy [28-32]. New 
regimens incorporating paclitaxcl or docctaxcl arc being 
studied, as arc sequential regimens. 

Second-Line and Subsequent Chemotherapy 

Almost all patients who have received first-line chemo
therapy for their metastatic progression will relapse or 
progress and thus require subsequent treatment. Until 
recently, second-line chemotherapy received little consid
eration, although a number of cytotoxic agents have rec
ognized activity in this situation (table 2). Patients who 
failed or are resistant to taxoids and anthracyciines have 
received even less attention, although recent data suggest 
that this may be offurther clinical benefit to the patient. 
In this situation, continuous or prolonged exposure to 
agents that have been previously used has achieved 
responses. In a series of studies, continuous infusion of 
5-FU as a single agent achieved an overall response rate of 
29% [33). Many of these patients were heavily pretreated 
and response rates ofup to 54% were rep01ted in individ
ual studies. Combination chemotherapy with continuous 
5-FU achieved response rates up to 89% but with the 
occurrence of hand-foot syndrome and myelosupression. 
However, there are few if any data to suggest a role for 
modulation of 5-FU by folinic acid in this situation. 

Second-Line Chemoiherapy 
A number of agents have established activity in this 

situation after failure of first-line chemotherapy regimens 
including anthracycline-based regimens. In particular, the 
activity of the taxoids has led to recognition by the regula
tory bodies of the need for second-line chemotherapy. 
Xeloda, as an intermittent regimen of 2,510 mg/111~/day 
for 2 weeks followed by one week of rest , has achieved a 
response rate of 36% in this situation in patients failing 
anthracyclines [8], and appears Lo be an excellent t real
ment option. 

Whether combination regimens should be used rather 
than single agents at their optimul dose is still unclear. For 
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example. docctaxcl was more active and less toxic than 
5-FU and vinorelbine (response rates 33 and 26%, respec
tively) [34]. The sequence oftaxoids followed by doxoru
bicin at progression (or vice versa) achieved response 
rates >30% [35]. However, a number of studies suggested 
that carefully designed combination chemotherapy regi
mens can achieve responses in up to 50% of the patients 
and disease stabilization in I 5-30% [36-42]. 

Third and Subsequent Lines of ClzemotherapJ: 
This topic is almost never addressed in the published 

literature, although chemotherapy is oflered routinely to 
patients whose disease progresses after second-line che
motherapy, with an estimated response rate of 30-40%. 
There are data to suggest that these patients achieve a fair
ly constant response rate to an agent not previously 
received irrespective of the number of previous treatment 
regimens [ 43]. McLachlan and Tannock have shown that 
third-line regimens improved status and symptoms [44] . 
5-FU given as a continuous \ow-dose infusion is most fre
quently advocated for third-line use. In addition, Xcloda 
has been shov111 to be active in patients who have pre
viously received anthracyclines and are resistant to pacli
taxel [6]. Fluoropyrimidines not only have interesting 
activity with responses in 20-30°/41 of the patients, but also 
a very favorable safety profile in these heavily pretreated 
patients. 

It is also possible to administer agents originally used 
in the adjuvant setting or during first-line chemotherapy. 
We have reintroduced anthracyclines (with the cardiopro
tectant, dexrazoxane) in such patients with acceptable 
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24 
Enz;yn.~es and Randoin 

~ _-- l... ~ Jyn.1iet1cs .. 
Alan P. Lyss1 /\{ 0 . 

! ni·:. d·1c:ptt!r ·:.vii; di-scoss ao irr1porUtnt bu.t 
di\~"E.!r::i~ groU.p {.lf antin(~o·pI<1stic~: ,vi;.k·.b do not 
share ;:orrui:(:• n rne~~h;\nisrr~.~: of action, biod"t:::~rn.
.lri~l .:stro r to n?:_;, pha:n:nac::}kinetic~: .. or clin:iraJ 
.;;pc~:tn! of :H.:tivi!y (.:ir t:1:.r.:lt.:i l.y. Ri:a:h agt:nl \·viii be 
cv.nside;:(·,J tndi-.ridui3.!1y. 

I. l -Aspar;tiina,e 
Nomeo,_·J;.f,,n' 

c;~~neric t i:~ .. -r:~?: : -c::;p<H"agina:>~! 
Sources: E::,::her/c;·,ia coh t~;.::.s,)~-:.ragina~:e fEC 
3.5. L!, i'SC-!092:HJ 
f.t·,-~··inJ::: r:ar!ovOrcl l-~tsp;:t?ngin..tse (N$C .. 
"! ()(>977) 

(~or:;;r:erciai n-::,rn~: [\sp<:r 

Chen1ic:1i n .. 1.1·ne: L -a-;pari.~gin~~:e 
Antlturnor Ac·ti,'1ty: rlw i:ingie clinic::d indi
.:.aticn fur u:;a~;t~ oi l ~;:1~.p,:u,:1gin,:e·,f~ ;~ in thP in
ductio,1 the;·ap)' of ,icutt, lymphobl,t~:dc leukt,n,i,i 
{/\Lt} !\;; i:t. ~;(n.gie 1::.gerH., con·1plet{~ r(~rni~:~;ion 
i.CR) ri~l!:'S Df SO lo !·,O'l{: h,:1;.•t: bt?~!n obs€•r\.1ed ln 
.4..LL p~tfents :. : : 2). Despit~~ high CR rati:'~ .. rt~
ro:~siens if:1rl h) b(:), -;ho,t-Hvcd \",•-hPn :.-asp2r

;~gir1;~~~= i~. c~1n:inued ..:t: ~t s~ngl~~ agenL v":ith 
nl(~di~n-: :{:ini.-;:;101: duraU-~ti~~ of c-niy 1 tv i3 
rnonth~;. Thcn:forc:• .. thi~; ,:gen: :~; usuailr used 
,n !"Ombin;JliGn with oth~,r ;;_ntik•. ,k,,·:;:ir. dru:4~
rr. Arr:~;ng pa~i(:i1!~ ,.'-+t: ,~xpe11en~:c: ;~ ref ~~pse .. 
.10 to 50'!{1 (:f prior L-<l'..q)4l:·:3gi:-:as.c re~ipc:nd(~=·~. 
•,.vill obt;~in a CR to r~induction t~'~:r.::py (2.L 

t-::tsp~:it~~~int:!;c !:as :T?i:1or t~ctivif.y agZ:inst 
r.,t\:(~1 h(1 rtl<1tn!ngir n-:dlign(":nci(~t.; le .g ., ;lCI.Hf.~ 

:-,01,!\1n ,phoc~'tic i::-,1ke,,-,i.,_, bl,.~-~t ni~i,; Df ,: hmnic 
:ny2loge1:cus l2ukcrn:~:.} an(i no <tCf\1 itv against 
a v,1;-k,,, of rn!id t,.11,10,:; ,2;, 

i\-tech,mfsm ol Action: in ·19 53 it v.:,;,; appr:•-
cl,~t-ed tb2t tr-:i=-:eo:: pig St'1u rn had (::-:titui:1or ,).c
~i,,ity ._.,,i):d, Y"a~('SfX!Cidiy n:ad-;cd u1 thcthr::rip-,-

c1f r\LL end V-/hk:h ~.vas shov•;:;": to reside in the 
~!nzyrnt! t-:1~.pi1r;Jgin:J~.t. The disco-'lerr of i. ccj! 
i.-aspc:;;·;igi:·iasc· tes.ulted in av.:t;iabiP~~,. of \~rgc 
quantitie-s of ;he .E!;"lzyrne :3nd ~,Jk:;\.ved thF 
rnE.chanis1n of actic;::, phtirn,acoi~;g.y., ar:d ciin
i~~al u:,eiuin~;;;s c,f :.-,~:i!>ardgir:~t~,.~ i() be studied 
furihe:- ( i j. 

L-,:l~·.p;.:u-ag1n,?.~.e hyd: o\'l.?.~ 1.-as;)~t: c:git:t~ to 
i:t~,p;;uiic ac;d d;1d (!Hilfluni:.1 . v .. •hich 1r:·sulb in J 

c~ll>J!a,· dei-ic;enc,· of ,_,,q),,;-ag,1w. Nt,rmi1! hu-
11).an ce!b <ind n?-si~t<1ni lu.rnoi· cel1s hdve high 
iev•?is \lf aspa:tlginc: syrith\~t'~tst~ .. ,-vhich \diu..v~ 
tht)nt1 tn 1;ynH105.}7r-• rlckJltinntd ! -r~~parr:gin.:be 

endogcnousl~i. Scnsi~ive tL1rn()r z:cils !<.1ck ,:i:;

por<";gJnc ~;ynthcl<lse c1nd .. th(~r~forc, require ex, 
oge·nnus St)tnce~ {)t !.·<~spa:·,,gi;-,e. Tr!~atr:·1ent of 
sensitive turnors. ,vith t.-aspara:tna:;f~ !"es.ult~ :11 

!,,pici inhibitk,n r_J protein ~ynthr:·,i:; .:i,1d (k
layed inhibttio~) of l)t·-~_;\ ~lnd R~• .. ,\ ~.ynthesi~. 
.,\s ~~ensrt.iv(! turnor cell:~ becn1ne re:~istc!"i{ to thP 
drug, th0y develop high li!Vt'is of aspar,igirn,· 
~.yntlH~~as1.~ ·,?.ntL therefo r~~ .. th;:~ c~1r~h;! ity tr~ ~yn~ 

1he:-fze t-2spr.ragine frt,rn endog(:no:..J~ sourct~~
Unfc1rtun..::ieh'.• va(kR1:: n-:easurt~rn~nts of in vi
tro effect~·. of \:;;p:~:r,1:gine dep! !V~ltioi: ~nd 1n vivD 
ff:!~;1-::urernf:'nt of <!:~j)<H,agine :-;·~,nt.h:~•t:1st~ c1n(i 1-
,tsp<11,·1gi:1t~ lt:vt!L hdvt: li~il~!d to p1t~dict uhinh~tr
cli:1ici:d :·e;:por:~:~~ to lh~~r,:-..py 1,;vith :..-,a~rp,:ragk:
i!~~~ ti\ -4). 

f'h~rm<1,ologJ: Thi! •,,Gk;;,;;,• of di:otributi<m frx 
L•:.:15p,;1r;::.gjn;1~.~= is s! lith1)> .. :~:·t,.~ter ih:..in ~~l-:l~;rn;_-1 
vniunv~ ard ::her{~ ::; .. nd~re.:::t e .. :idence. that the 
ch1g m,~\' be 51"qu,2,ti~re<:i 1•:ith,n org,sr,5 5,,, h 
<:5 the ~:v,;r. L-as.µar;1ginas•.:.: d(.:e~: :K~t cros:-; the 
blood.brain bJ.·:rii~.r; ~lthough n?spon~.e~: in C~i~i

trc;I :1{::rvuos ~y~at-..rn l<:~Bkern:.;; h;).Vl:' i)t~~:•n dt~· 
~cribed (2.L Th~:· haif-;ife ah(:: i::tr,:·ve:ncus 
inje,:tior: of £. ccdi t-o~pDr4~ginD.$(! is f 10 :~o 
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hours i \ : .. Plosn1~~ k:\•ch ~iH:r i.rn. if·:j(::ct!on ,;11e 
2~pproxi1n.;1!ely "H) to SO~Q of those t:~chieved 
afh.:: i.v. adrnini:;\r:Jtion C! ... SL L-~_,sp~1r<:ginr:~c 
<nil\' be deteci.::ble in pi<1,:n,1 fm J w<:•eks af,er 
. \ 1igh du~,e:-;_ In hyp~r-:-en~1tiv~: 1ndivkJual~ pl<.b:na 

ck•.:.11an~:r 111;::::' 1x~ gn~i~tJy acceie:·ated (5). 
Availabifilv and Stor;:,_i;1:,: 1.-il:;p,iraginas<:- i, ;;up
.;!ied in ! () rd ;.teri.!e v1ab which cGntilin ·: 0,.000 
HJ of a:.;p~H<!gjn.::s-::· and BO 1ng 1n2nnlb'JI In c 
·,vhite .. lyop1--:i1iz;~•d p<:nvd(:: o:· plug vvi1h no p:i:1-

setv~-1hv-cs. The drug :-na}' be giv~n ~i!her i.v. 
or i.rn . V:,ib shou!o be \;tored ;:,t :t' to e"C. 
Preparatioll a.nd Use: F:>r ,.v. liSi:·, "'"ch viai 
~;.l1ould iJ~ reu.:r:'.'ti;ut,?d \-Vith 5 rnf af 5-terik.· \.·'.-'ater 
\er ;n,,·c:tiDn n,· sodium chio:-ide inj0ction. 1·h1, 
$elution shndd be :;l:c;r,:d at T ,(; !3°C and ;h_,uld 
be gh--en ,vithin an -8--hour per!od l"oHo ..... ving rr
(on~t :ut1-on. 

r:or L;\t us~~, e,:ich vial ~hould bic r<:.:con~f
lu!e,i with 2 ;Yi! ~odium chi:):-ick in)cninn a,,d 
!;hould b{? adrnini~tet~d vvHhin 8 hour:; and o:-dy 
~( clear. Tl10 reron~titu~ed (frug should be !;ior~d 
~t .::t tt.:> B''C until tin·H:' uf .:1dr:-;in:~lt(t::on 

A.(fminist.ation: 'vVhen .,dminist('rcd by Lv. i,,. 
(~::;ion .. ihe recGn~.btuted via!~; ':tho:.lid be d1luted 
\:Vfth isotonk solution~; of ~odit::·r: (hlorkl(? in-
jecHon or s·}t dex!ro~:t~ inje·ctinn !f a $:-naH 

nurnber oi 15e/Jtino1.1s fiber- like !),l!'tide~ ,lr:" 

noted t.1fter standing/ fi!ir:itkin throligh <? 5~0 
rnicron lilte during admini;;lration wt!I r{,,1·,ov0 
the pa:::k:1€:, with no ln;.s in potens:y. V•/h<:.;n 
c1dn1ini~h~n:~·d i.\.•., tht" drug ~ihoidd be gh.1E•n V\-·::.::· 
no i~ss than ."30 rn:nuf:e, through ,he sic!•~ ,.,;,, 
of f?n i::fusion of 0. '-J<.:1t~ n,}nr:a! ~~thrK: solution 
(NS) or D:,W. 

Fo;· i.tn, adn-11nist!'ation ! th~: volurne giv0n 
,,t a ,ingie injection site ~lm: .. :ld b,,. 1,mih:-d to 2 
nil. if n1nre th<~n .:?. :11! is r~:q:...li:-~•d .. a g=-{~.~te!· 
numlxir of in),,c:1:ion sites ~hocdd be ui.ed. 
Dosag~: The u;;u,:I do~e,; of t.-,i;;par;,gin~;;e in 
tta=• ir-:d11ctiGn ther<1J)\' of .. \LL c}:e 600D iU/n1~~ 
,,,v•~:-y otiwr ,for for 3 f:c 4 wc0h (,r rfr,i!, do1.,';; 
of 1,(}00 i"o ~~O.GOO iU/rn~: foi 10 to 20 da~,.s (5). 
As r:oti~d ~i:>cve, t·•<i:;p2ragina:~e i:; ;.dn-105t ne\.'P.I" 
uti li:.?ed as J. ~ingie ~g-enf for inductinn rJf n~
:nis:;ion i1 ii! 1-::•<,,~~ pdJip:·:t~ i4nd is rrivst co:n:~,on!v 
used in :ef~irrH;!n:; frwt f:rnplny vircrhtine .. p:ed-· 
:'}i:_;orit:,. and other .:1g~nb. 
Sio1

f.? f:ffects ~ind r oxicities: in geot~t.zd _. thr' to:<ic 
::Ht·cb of ~-a~.pc.:ragin~:se ;u·B ci~,e to hyper::en-• 
~itivity I eactio:1s ai1d iu the ;nhH}itorv eff-e-cC) o-f 
:he drug nn protein 5~:·nthesis. ThL-; .::gent i~ r:01 

cvlntox:c tn bDr:::.: n1i1rrovv ;;tern ce!b. or.al <:nd 
ga~tro~ntestlnal tra(! rnuCO$,:'t _, er h~·i:r fG!licl!~~-

(2) Sidf eH•::·<:!s :3:-E• g~n~~r;~U~1 ,.-_:orse In ;;ti~Jlii:

thnn in childrer, C3j_.. :Tiay i)P do"\·:-i,-~L,:_ed C?_. 
(:}}, and a:·e usu,:d)y H::!Ver~ible aih.:r ciis\.:tY:ti:1-
ua::icn of thPrapy (2) . 

H\•f)er)ensitivity ph~inornet~~t .. inci udfng ft
,.__.·c~r, (h-'1-;-nn))Stt~- {,?-~pi:'C~a! ly urti( ari~1), clyspn(~R .. 
hypntenslon .. ;;gitc:t.ioD, ~3nd epigasi.ri\: pZ:;n_ .:1:·!-~ 

!it·en in 1.5%~ of pnti(·nb C!nd rna}' ~:u~ (:c(:ur \.Yith 
c.01,!in,1ation Gf fo<:<t -~PY(.?.) Anaphyla>;i~ cu:c;;-~ 
in a;)pn:::<i:Tt<ti.el\.i i Of:·~ elf p.atif~:1t~ and is r0Gte 

r:on1n1on \Vith L v {h..::n vvi!i: i.B:. ;::dini:1i-a.ration 
and with intem1i,t<:-:·1t (•,•,-=ddy or no:1thlyl th,m 
,-vith con~inuGus {cL:tily or thricE~ \Vtckly) 
sthP.dul12s. Skin t.es.:ir~g :~ n<h helpful to de
!f:r:-nining d-sk ~rf c:naphyL3:<is, but tht~ ,1p
pC<Ht1nc.e rJ passive h::·rnc~gglt.H:na(:ng ~jntib;:,-dy 
titer::; p!u~. rap.id plL1.sn-1a cll~~trt:ncl:.: of ~-~~$p0r

~1gi:·iase iYtay· ht1ve- progno::tic uti!ity f2), Pa
ti(!nts \"vho h~t\·t: rec~ivt::d prh.:3r l:". coli 1.

~t~pc1rag.in;:~;e shoulr-! b(l trcait:d vv:th fn.-vjnia 

~ --aspi1ragina>e if reinductk,n cour:>~'.s <!n? ;"t'

quirt:d ~diet at: initiai re!npst:· ::-n. 
c;0r:c·rz:l rn~daise_. ano:l:x ii~, rndd nausf::a, 

,ind vorniting .:~r~ corrn1·1ntdv ob~er1..:,:.:d dw i:ig 
then-1py- and ::--:ay resl:l·t 1n 1..ve:ghl los:; in 25 1~-t 
of pJnenb. Livc-r cnzytne abnGrrr,a!:ti{!~~ ~re 
cnrnn1(>n, n1uv corrt:1 la11.:l 'Ntth lti~pr.t:·c ste~1-

l:.o!\is upon histolog:c t.::>.ctrnifl~lticn of the liv~~r, 
dnd art1 tranEiEnL d1!;c1pp~?,::ring i~ff~:r tn~;~l~ 
ment h,ts bcc:1 discont,nued fl)_ St!vere heo• 
atuh.'ixit:it.v is seen !r: k:~;;: than '.'j 1X> (,)f ct.\SC~~

Si1r; ii::1r\:: :r:Hd r.h;1ngE:s. in :t?11a.l func1ion arr:: 
cn:nn-:,}fi \ )4t};)) but n~.snl·t in acut~: r<:'.i1id f~:H
:...ire {-::.p~rt fro:~ 1:r:nal foikn·e due to rapid tu
rnor lys.i~;) in only l ){-. of ca:;es Ct 

Effectf of i.-.:lsp~1ragi nc:~:P. on tJ H? pan(.:rl:~~t~; ,, 1 f: 
pFGt.eon. Nonketodc hflJt:-rglyci?n1ia has bc::-en 
observed and h,,•; bH'n a;;,ii:-ia,,,d ·..-vith d;,,
c:·~::-:1:;ed !~?v-els of in:;t/in. Th<:.: hyp{:rgiycen1ia is 
easily controlk·d ,vlth excgenol::i in:;uiln ,:,nd 
di~app,:·ars .::ft~~• therapy v.nth ~--r~spa:·agin~bc has 
bt~1:•n c!iscon~irH.ti?d n;. Hy·po<u-r1ylchc;:1:c1 :s 
cc:-:-:nic.•11 a~·KI i'.> clS:--D(i~~ted -...vith ciin;r.;:::I tvi
dcnc{• of pancr-::'-:\t:tis 3i: 7'-·~<, of patients ( 1, )L 

Fan!:rei?..tic to>:;cHy ;s do~c-r,~i.:~tcd and n{:C•~·s
::,lta~i~~ ct~~~;.,:tkin -:_if therap~i (Ii. 

, .... ct'ipara~{in.:tir-~ ~-::l :~(•~ pn.~di(. t~~blc a::d v~!t"y' 
con·:rnon cff':.:c1s on ht~rnc:~tal i(. fac!Grs .. vvith 
rt:ductinn~ in ~ibrlnogen ;:,nd other ~:lou;ng 
f<~Cf~J:·:i 1:a-c.tor:.;. i\ ~ind Xi.- ,;lnt1f·:ro::1b:n ni .. 
protr::-in:.~ C (11:d ·)_. 1:ls!!dine-rlch glycuprot{:in, 

;;nd o:-2 m;~c1ogbi1uli1:: auli iibri:1o;~·!ic en
zvn"le5 (p1~\sn1!t;,)ger: ar:d i.:i• .. 2 ,::tnlip!r:srnin/ in 

60 to 100 1
}::-, ef trt:<:ted t)atients {3 .. f;). CHnic:al 
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b)e1:•ding is ob5t>!v,,d in ltss 1h~1n \ '% of pa
lient~, howP'.-'er. de,pite c::ontinuat.iot1 <»' th0r
<~py \·)·Hh 1.-aspi:raginase. 

ThrG-:nbotlc a::d hernord1~1g,ic EVEnb n10:;l 

co1Y11nonly aff<'.!ct the cr·•,i5 (!nd r:r0 apprc:-~:i
tnaf.~·+r' equr.lly fn~quenl, ,,vith {:ort!Caf infurc
krn .. up~ui,11' 1nforcl!on. ;n,n,cen,,bral 
hen1orrhag(~. hernorrhagi{. inf;1rct:en .. Jnd c1:•
tebral ;,:enous and dur.at si ?'\Ll$. thron-·:bcsls dr:.~
sci il:ied (6) . .Sympluin:; mdy in dude head;;ci;e, 
;dteratk:::s in rnent(!I statu:,;,~ ~ei:zure~., herni;.:ii:,
rt>,i:-, and/or v0mit:ng. Thc;·apy for thrombotic 
<lnd he111orrhaglc t:.:v,znts has been VL.~:;~1bit.:!, but 
the eutcon,e of Ci'-JS events ha~; bi:,en generai!\1 

goocl, ,.v;th 6.1 ~~{, <A ped~alrit: pc:tients recovering 
frorn neuroiogic deficit~: ~11,d {)r; ly 12 IJ"~. dy·ing 
cA nr-~1:oi<"Jgic C(l.Uses {6}. SEC(}nc.J neuroJogk: 
,events have not been described in patienrs v,,•ho 
rt'qui;-ed addiiion;d ther,ipy witii ;,-;;,,pilragi-• 
n~)?., aHhough :-;onH;~ pa[;cnts \-vi:ire pn:~'ient2-• 
lively , r-ea,ccl with fresh frozen pb.srn,1 inft,!;ion~. 
on thE.: days of t-a~pataginase the;-apv \•vhen 
retrt>;;tnw:il w,;:; in,tit11,ed ;_6). 

CN~1 :-;yrnpto;n;; \vhii:h \,VerE unt35SO~~itJted 
vvith rerebrovrisculc~r cornplications of ;.-:3sptH·· 

,,,ginc:i:e have been nct;:d and in(iude h,1Huci .. 
nMnon~. "fugu~~ state:;,'' Jnd irH:ppropriatE 
t~:h.::vioL Dfffuse ·:do\ving on e~ectrnt:0~:epha
!ograµhy hL\~ be!:-:: desc: ibed. These C.'-15 ef
fects hav1c; :mproved with di;;ccmtinuat;on of 
the-capy (:). 

2. Dacarhar.ine 
N01nencfoture 

C~eneric narnf1: D<:c<:rba21n{: (OTfC, DiC, 
NSC-453f.\8} 
(~onHnert: idf na,ni?: f)TIC-Oon1e 
C~Jierui<:al na;ne: 5--(J ,3--d!;i1ethy 1-· ·1 -tri • 
azeno)~iff\idaz·ol~-4-cJrbo:<arnide 

Antirum<Jr Acthrify Dacai bazine ,, ;; d1<,n,o
iherap~utic a~1en! ~Nith activity agi:~in5t rnalig
l'tdnt rnefanarna, soft tissur:' s.::rcon~as., I- lodgkirr;:s 
dise,,,e, and ;-rmlignar:t abdominili n,,,umcn
docrin<' tww:r:, (i\PUDon1as) btit PG other hi1-

n1a:1 neoplas1ns. h is atnon~§ frH:' rnost ac:iv:~ 
;ingle Jgents :::.g_::linst rnalignt":-:r1i nit:·!e.ncm1...:t, \Nilh 
rts;.>f)f~5e rnte:- frnrn 8 to 3; '?c, (7.:. :"\ dosei.: 
re~;pcm.sc relationship .agc1ins! 111e!an(:-:11a fl,:\S. :1Gt 

been: clear!), den,onstrat-ed o:.!nd <:ug,n~:~tatlon 
of ,~·ac:lrb<1zine activity by- use in tonlbi;:Jtion~ 
h conlrnversiaL 

t\s <l single ~,gent dacarbo...-:ine ha;; prn
ducs;~d tcn1por.::ry r,;,::nissi(}n~ in 56<!f> nf Hodg-
kin's dis,,as;; patieni~ !ll. in ~oft tissu<~ ;;.;,·cmTlc\ 

tria!~, .. datcBbi:..:ir:c h<~ :: i!,!d ar! l8 1X, 1)bj-:.~cli·v·E 
re-soon~:e r3.te-, \v1th :·e$ponse:; of b1·!t:f d-..:r,1 -
ti-::n1 ru;. Syt:ergisrn of dac~:rb<:zine \.V!th dr>~:
::.nubicir~ v~.,.:1.;; :;ug~t~St(?d in pn~cl:nir al :=;\udi~:~ 
(?; ;3nd, 1herel'orP., the n7G~i! <'Drrtrrint~ u~.a~~ 
of d:lccnh:1r.ine in i-kxJgkin'i; dis~2.se 2nd Si'.:.r~ 
corn<1 p :Jticn.t:1 1s in cc:•:1·rbin:~tio-n ,-vith doxo 
rubic!n ;1od other cgeni-5. D;~c2..rba.:~H1e pl:..:s 
dox.nrubicin h~:.:; bet:n superior 10 do:<Orl;blci:1 

a~onf! i:1 t~::n-ns of :r$p<::n~;e rat-:::s ~:-:d O'/er:J.H 
survival in )oft tissur~ ~arcorn.:~ p,itient!, in n~)n
r,,ndorn ,z,~d tria i(, ill). 

!n :i S{!rie" of ·1 4 patients with AF'U Don~as 
cf a variety of hi!:iGlogici~J lyp~:-:, ? d~K:..:nhJ. ... 
zi:1r::---t.real.ed rmtienh ~~xperi(~;1cefj objecli\,..C re
~pG1i;;c:; of ·1 to ·10 vc,ir,; durat,on !9). 
t'\.4echa.nisrn of .4.r:tion; ,.i\.t iea~;t !n pi?..rt .. dacar ... 
bazlru~ produr.t!~; its .:1i~!)ll!~l1pl;1~·.tic effr~ct a~ an 

<1ikyl.:iting J.gcr:L De1l1et.hvlation in lhe l iv,~f leads 
to gener<!tion of <l n1t!ih-ri diazoniu:-n catio1L 
,vhich thf'~n i(~~;uits in production of ;in acHv~ 
F~(~th,/i cation and nitrogen a::d in the n:ethvl·
atio;1 of nud~i:: acid~. ('ij. In ,;dditirn;, the ,·nd1-
yltri..:1zi:1oi:~1id ~1zo!,: cc~rbn:<.a~nide rr1t~t,5bui:1e. 
i::hibit~ the incorporation oi pudnc n~H"":iC:::oside~~ 
into DN,\. Therefore, d;ic.,irb;izin:;;, ha, die::ts 
nn ~:pvei<!I pha~t~s of th~? cPII cycle; ~ls Jntlne·c-
p!a~t\<: {:ffccts ~,ho\v !ink: evi(k~:1ce oi :;r_:h<:.!dul<.~ 
dcp<~nd•~ric~, (51. 

?harm.1eofogy: Uacmb<lli!le is rr.et~holk,;lly 
z:ctlvai(~d by the hep~tic n:icrosnrn<.d en zyB-t(> 

sy.stj~1n J:.nd disappr?:::rs frorn pL;tsn-~~ y,.'ith -:1 ter~ 
minz.i haH-life of 41 min\;tes (51 . h b -.-vd -ah
sorbed \Vh!~n giver: p.o. , but higher f.X~ak 
co:·x.:entrations. ,;.~re ;_,chi,:.!Vf~d b'/ i. v, Jdrnjris
tmtion., the ustrnl 1out!? of r:idrvery. Up to 50% 
may be recovered ,mchanged in the urine. 
Availitbility .wd Storage; D,K,:isbazine ;~ s,1p
plied ir) "iO m! vials wntaining ! 00 mg and in 
20 rnl ~dab C<)ntaining 200 rr~g of .:.cth.:e drug 
.ts an ivory-tnloi;.:'.d .sulid,. i.v1lh ctnhydrou~, ciHiC 
ae:d nncl m,mnilol. The reconstituted soiution 
:1-:cty be :;tored ;ii :1"C for up tG 72 hour~: Gr ~lt 
<1tnbient tf?:1·1pen?tu:·e for up to B h(>ur:.;. 
Pn"1},1ration ,md Use: The H)O mr; \1 ia! of da
::~+,.,zi,,e shmild be ,ect~nstitL::ed with ~l.9 .-nl 
,rnd the 200 mg vi ,1= 'Nilh 'l'J.7 ml oi ,;feriie 
water for ,njectio:·,. Pnm lo infusion th1:; s,,!u
tion may lx· further di l,:ted with [y:;vv er D. 9% 
~:eriitil11 t lt/t,;:·fd P. Th~~ tf;ui,-~d ;-;qluliou nia:,· b1:: 
,tored for up to 2.:J. h:,u,,; at: 4"C cind for up to 
8 hour5 at· i:r:,bicnt r.c:r,ditit"mc of li6ht ;'ind tEm
perJt .... :re 
A.drrJini:~tratfr.Jt1: \i\:'h 1:'n s.n-:aJ1 volun1f:s of d.a .. 
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cdd:h:1ine ~tre adrniniste·rcd by fr:;.::: rapid i.v 
µush h.?chniquf, p-::i:-1 along the vein of i: 1j::::: • 
tlon rn-=.:y t)0 obse1-vt:d_ Infusion'> of dili:t~:{i dn.Jg, 
in 1()() to 200 mi of 05\t./ or in O.'h NS g1ven 
over 15 to 30 n:intltE~\. are betti?: tolerated i:;nd 
aiJ(Jvv close 111rn'lilnring for PX:.1,-h::l";:3tinn .. v .. .-hicii 
Gm c;1us,~ p•n and skin m,cosis ( 10) 
Do::-.·<ige: L><~<.:arbazine h~l!i bc~~~n given in ~, vt). 
riety of t,e,Wrnint· sdi<:dules. The rno,i com,,ion 
wglrneiis in ,;on1,•rnporary clinical tisc• enploy· 
either 2.50 n1gln1~/day· for 5 d2y~ or f.i5D rr1g!nr1 

on l ch.,y. Courses can be repe~ted e-ve1v :~ 1 
day, .. depending on prior ttecl:m0nt history, 
cGnt:on·1itant andneoplastlc thefapr, <ind qa•• 
tienl to!r:::ance. Hi:-;tnr;c;~Hv. ~Jo'>,lg~~ of 150 
rr:g/rr:.r /day for t O days e:v~ry 4- \"-:i:-f:\,:s have 
bt?<:~n 0rnployt~d but <.:onfer no ,;,dvcJnlage ,,·./{~r 
high doses o·,er abbrevial<?d p€ncds cf timE (5, 
10). 

Sid~ l:Hecls <1nd Toxicities: The dose-!irniting 
::idi~ i:.ffect or daciirb.azine it: n1odenlte n1velo
~:uppre::;5!on, ~vHh great<:.:st dupr(~~ssioi~ of VVBC 
,ind phteltil counts occurring 2 i r.o .2.':> day;; 
nik, th0rnpy· r 10). Na use.< ,~ nio~t severe on 

,he firs: day oi multiple-dny infusion, .;,nd r:i,w 
be l<~ssEned b~, lnv.'ering tht dose or: the first 
day tind irK,t,asing It graduaiiy there.;tft.H (5). 
/\ fiu-likP sy:1drorne of iever, myalgia, and rna
bise may occur appmximatdy ·1 wec?k afte,· 
therJpV ~.nd i;; generally mild and se!r-fimited. 
Enh,mCEmieni of do>:or,tbicin cardiotoxicity ilnd 
fu!rninant hepatic 1,..·0nQ ... occ!usive disr:-as-e h:).V;:• 

bee,, reponed ('i\. 

3. l·l.!xame1hylmelamir.c 
Nomendatun: 

(Jent'ric .n!1n1e: Hex.ztn1ethv!rnel,1:r::ne 
(H;\.·H'A, HXs\-1. >-4SC-l 3B751 
c-ornn1erciaf na,ne: :'\.ttr~~t<:rn~ne 
Ch6,;ic.1I name: 2.4.b-i:rb [d,nwlhy!;~rnine)
S-tri.izin<? 

Arililuirmr AcfivifF: Alihough iw:crn1ethyl 
melaminE· (HMtv11 ma,.- ha'..-;, rrnno; c:Uivity 
;1g,1:n:-t brcasf cance1, (:ndGrn~~tri<d c<u·r...i~ 
nom;;, !i:nphonn.- bilh;~rzi;d bladck, c:rncc!,. 
he~~d and neck turnurs. .. and colon carclr:ornzc 
it is clinic2Hv in1po, tcJ1:i only vviih H:spe-c) t<.J 
it~; cont1·ibuJ:ion tt) the ih<~:<:py of ov<.:rian 
adcnoCJiC:inorna ,:.nd binnchog~n~c lung 
C~l:1Cf~r . 

i\rr1ong 198 patients in the- rnedicdl llt~~r
atu:-e vvhG received ;-{1\Hvi a~ a :;i0gle ~gent 
for cpiJ,.,:-li.il o,•·arian t:.m1or~. the obiectiv,; 
resDons~ !'Jte \vas 21 ~{ and \VZ?.S highly de-

pend~:-nt or: the- c~>~t~~ni of pr!or thi:r~:pr. l:~ pre 
vif1u,lv i :ntrf:t1trd ovJ:-i.:t;1 ~. anct:r p<:tie:nt-s., up 
to 32<}; Gf patient.~. nla): E--Xperii~;i~-r: ~*?inpoi~~ry 
ren1[~;~;ic-n:; n-1 ::. H 1\-1r• ... , is rno~t c:o:1·!n1oniy ern
pkiy{?d in c~):-:-;binctlior. v1,·ith ni:h~!r agent~, 
es.pecia!l;, cy.::iopho:-;ph,;~rr:id::::, dox<.irubic:n: 
and ci;:;.:,L.itin, ,n th,; i:,il1.1i , hf:';r;;_,il-,<?rapy of 
ov;~rian ad,.:~~oca:·cinon1c1. H:> t1dditi\'{~ con: :-i ... 
butior. to the"(~ n1ultJdrug r(~gin~ens i:; cnntro
,,u~ial i12). 

H;\/,\,i has teprodu~ibls ~:cti,,i~y aga1n~t 
bronchogcnic ca:c:1norn:t (1 ·1 ). In ~.ingle:: ag(!nt 
!rial;; in "lon-sr,1cll!-c.c!I lung CHKer patients, 
HM,'-'i producerl 4 to n~,;. ob,ectiw "''-P<m~.cs 
i1~1ean, ·: 2'}<·.I of i imit.ed duri,,tion. Ir; ,rn;,I i cei I 
lu:1g cJ11ce: r.(~s.pr>ns.'2~. 1:;ive I }P.<:'r1 Dbs(rved in 
t 7 to 42~-£ of p~tit:nts {iT'l€Jn., .12'?--(,i .. ,._.vith a CR 
r:1te oi ,1pprn>;imat~dy 8% Cornbn'3tion che
motha,,p~· t.riais in ncn-,r,iaii-cell and in srn,lll 
Ci:'H l~:ng czi!1cer hi:'1Vc":: no~ dciE::r:-nined the i-~1 .. 
atlve ,:onlribLltion o; )·L'vi1V, t:) po!vchE·mn
thcrapy regir:~{.:nS v/1i:..:h include od1€'r effe.-ctivt: 
,;,)pH~ ,i :i. 
,'1,Jecfomi.m·1 ol Action: HMM i, a sub\.litut(!d 
n,el,1;1",i;·,t' which i, sl; uciura!ly ,in1ild1 to Ir'• 
(?thyk:n(::ne:iur:inc ( i OL it \·VGS orig;n<il 1Y thought 
to t!x.ert ih antitu::1or ,:v:tiv!ty a~~ c1n aikylator_/ 
bu; tv.to I in:~?:; of e~_;idenc('. suggest that that is 
no; lfw ,:a~t• Firs! of ,i!I, faiiur~ tJf the nitro
benzyi pyr;dinc tlc'St, ,}n in vitro test of a!kylatin'?. 
agent activ,t}', ,uggi'sis that. in its n,~tive ,late, 
Hi\.·\\.-\ !,icb alkylat:11g 3gent ,Ktivity / U). S(•C· 

ond. H1'v\M is ,1<:li1:•c, again,r hurn,m turnor<, th~t 
a:'-:7 alkyi.at<jr-ies.;s1.:1nl !5, ·1cn~ 

HMM inhib,ts incorpor;;tion of prc:cursors 
into Dt··iA Jn(.i RNA,, but the rnechnnisn1 i~; u;1-

k:10,vn r1(), 13L Tl1e, dCtlve inlt:n:H:di;HE~ htis 
nnt be~i-: identified 
Ph<1rm<1n;/ogv: Bec.:1u~E of iimilPd ;1quew, 
:,olubility, H;\.\M i,, giv,cn p.o only·. it i:; ,~p
idly ;;b:;ortwci from the gcii,troin,(,~t:11<d tract. 
with 62% appe,nin~ in the h110r within 24 
h0urs and 93'.t. v~r:l!l!ri ~,··:~ hour~ (; 3). it is 
r<1pidly demclf:,d;it,~d by th:! m:;,ed fon~:ti,)11 
o>dd.:isr.- ~.y5tern it: hepatic rti:ClOson1e~; to a 
vatiety of t:ct~v~:-. rne1hrhrH~brnine dedviltivcs 
;,rd forn1,tl<id1yde .;.:;·,. Plas,·,,;; half-life of the 
f)Hren1 (:()t1)~101.1nd r.::ngc.:~~ f1orn 2. q to l G . .2 
hours a:)d displ.::·>''> ir:1-~!rp(!f:i~nt "y't~dibdHy (5: 
11, l ~:. CSF ci,;1::;:,nlution i:; 6% of th' pb,:ma 
conce11tr:1tion. 
Av,iifdbiliiy and Sforag~: H,'v1M is nov.: c:om
rnerci,dy av;;d:ihie. II' i, :;upplic,d ii, 50- dtod 

rnc .. mg (,'1psule;, which are ~tored at am-
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bi(:•:-~ I ten :pr~(;)t,1te in fightly-sc.~a led bottles: 
co:·:t;..:.1ning <1 d~·~:icc~~nt. V'l'h~~n \;ton~d in :hi-.. 
fa~;hion, h)t-ac:t cap~uh~s. re:i-1.:~in )t,~bk: for c:(· 
i€:<tSI: 2 V(~.:1r:; { l 0}. 
Ad,ninistration: Hr-.-Vv~ i~: gy•/E~n p.o., :n d:v;d<::d 
d():i~'!-: \.\';th r:-:eal:.; ,1:id aflx:: pn~::tt.:dk:,::'1.t:cn '>vith 
a, 1til~: rK:tj(:s C0ncuncnt :.1dn:i:-1istratio: .. : \Vi th 
py: idcxinc hns beer: atten1pted in ;.:n efiori tc 
!in:ii· periphcr~l neurotoxk:Hy. Ne b{;nefit frorn 
pyddo:,~jnc b:.:-~:; Q<£;cn convinclngiy d~~rri-::,n
struteri 11 (1;. 

Do.si:1gc; ,\ .. ,ost trcal=-::tnt r{;gitncn~ cn-:pl0y H!v\1v .. 
vt ~ dose <)f 4 tc ! 2. rr-;g:'kg bcdv \Vt~:ghf fo: ·; •I 
to 2. i d.:iy~, \•vi{h cycks n:!p0ai_ed at 2B- l<\ 4.2.
day i:~H~rv~:J:;. ivk:-r<: prolonged (2.g .• up lD 90 
<:.:on;-;ecutive days of theri3py; tr<:~,1trrit!nt d:Jra· 
tion5 hf:\:t~ bten assnc:a1"~:d \vith :, hi?h r.:::f"~: o:· 
r:,~urotox.i:..:i1y ;_1nd _gc.1~tro1nte!:tin(!I :n!ol~tanc4:1 
{] }) . Hi\.-t:~.-1 js. r:~ost ofte:-: lncc,rpor<.:1:~~d in n:'g•• 
irnens \.\··hich :niliz~, ~:ornhinaiiPtVi of ,.:yl~) inxi( 

{!rugs. 
Side Effc::ct1· and Toxk.iil~s: ln contr;i:;t to n,:i(;v 

othr:-:r ch(~n~otheri;p::.!LH:c ;~genl:i .. rny,t:lote:<ic-• 
ity frorn H,\.-\i\1

\ i!; u~ualiy r tkL LGn:;ist!n?~; of 
le1..d-~G:J1~:1ia .::nd thrornbo ·vh.1p·cnia at 3 to 4 
\Vt.:.~ek~. Recovt:ry h-urn nadir counts u:1u,:!i·1 
cJccL:rs ;,vitbin ·1 \veek of d;s.conunuc:tl:on of 
Uw1apy C! OJ. 

Ciost:•ointt:~·•iit:,:t! and p.z·riphr:·:-:1.! neivc,us syc;~ 
tt~rn toxk:i:y are do~~:-lirn;ting for Hlv1f\.-L ~-;<1~
l:n)i nle::-t~ na i intolet2nci.:i i~. ,r1nn!f~:;ted by 
c:inc··0:<L:l,. n;~us<:n; di;lrrhe'.1, ;~nd ;::hdon-i:nill 
crc:rnp~,_ , .. ~au~.~?i3 u;;u;~lly b~!~in~. ~-t~Vfral d.J'y•:-; ,:tf-• 

te:- inil:<~lion of lhE'.(i::.py. The~Q sick~ ~!fft~ct~: are 
do::e- ;1nd ch.H'a1ion ... r;d.:lted 2nd n1,1y br k~-;s-
~~n~?d by c;dn-1ini!-:ircit:,)n ::>f Htv1:'\,•t 1n dlvid.::d dr)~;i:~:; 
'rVith .. c-r ; to 2 hours aft;:•c rn!.::31~:. 

Neuro~nxk·ity nrcu, sin ~~ o~~:, of patit=:r:t~ and 
is characl:~?rizt!d bv p1::.!'(H:~::tiH!sia~., n:usc!<~ 
"°ve;:aknQ::~:, atc1xia, ~-tatic lr0rnor::, and hyp-c:·r
rdio:,,, U·✓S S/rnptom;. su.ch ;is agitation, hal
lt:{:inations_. dep:-es;;ion; ;:-_xtrapyrdn!ld<~I ,~fit:<..I.'.',: 
<.:ttd S(~it.otes h<:·...-e l)t! 1.:·n de:~c·:--;b(~d. These lox-• 
ici:je:; ,:1re rever:;ib!e <1nd ~,ent~rai!v dirnini-sh in 
~.eve!'Ety r::tpid!r ~:fter the?r~~PY i~; ,vi!hdr-:11...vn. 
f'-~~:urolof~k {:ffr!('.ts .are !T~~lr~? G)rnrri~}:": ,/..,.-~th (On .. 

<inunu.'), h;\v---d~}S<:' regiF··:e11s th~t:1 ~Nirh p:dse
dos;nf:; :;<::hedub i5. 10 .. 1 '.~). 

4. !·!ydm1<ym{!,l 
Nom{:m::l,1tur(• 

c·ene;:ic nan;e: Hvdro.xy :..:n~3 {NSC·~]20fJ:)! 
Corn;nercia! narr;e: f-iydre.c3. 

Antitumori\ctivity: H\drnxyuri::a i,; ;,:;:,;;t co,n • 

rnc::ly· u~t:d in th~ tre:atfflCl1t of the- JCLtl!.:' bk~:;tic 
ant! t::h:~}:··:i<. r:h~~st1!; {lf ~·hre::i~.: :~:1y~~og'l;tnOL1s 

ieuX~:r!ia .:u·:d i:1 the rl1:,.:1<1gerncnt (;i° other 
hen1~to logt•:: co:-:d!tit:n:i ~uch ~.s c-sscntl;.d 
thron:bocyth~:n·:ia.- pnivcvthl:n:i::\ ;,,.·e:ft.- :;~yp~n
e:J-:-ii~uph:i~l, ~1r:d hyJ)erir:,;ukccvtosh; du0 to acute 
ieu~e:-:-1i« ~' 4} lt ,;: a: . .:5t:s =~:pkl .. but tr<:nslent.. 
redu-.:tion:; in llig}t le~;k(}cy:<:.: .::nd p;atclt!t C{Junb. 

in bl,,,st0c c:r;!,'!S ,:;f ch:-on:c :w:eio;;'.cnou:; l<)Li
k:.:'rnia hidt't)xyu:Ea is gf:n~~:z:lly :..:-s.~d a~ i::itiai 
du?,:'i3P) ... · ,-vfiil~:' d::,r~niiivr.: tn~;::t::·h·~n! is bi:~ing 
pl~!nned CH ur:den'-,ke:-;. A f':!U~nt r(.:port ~ug
g~~~-ti?d thai .:1 cc:Y:bin~:1:ion Df byd:·o:~:ylfff~C: ~u_1d 
plic<u~·:y{:i:·; n-:ay induc:e a :;,~:{:r1nd ch:-r.>ri:c r.:h<i:;·e 
in ~! fX'c![X)r!Jur: of pa:i~nb y"•ith rny-~ioid bI<:st 
cri;-;is (:S). ln e;;;;?.::tia; th10:~·:bt..'<.:yth-e::1ia: po• 
\'t:ythcn·iic: ver,: .. th(: chronic phase of chrr.:nic 
~T1\1<::~og,?nou~ k~ukernf~: .1 and hyp~r0osinoph1• 
]i~, .. it rn13.y bi:~ u~.~~d f:G facHitatr:~ (hrcn:~ control 
of H<:·V,l\!!t! blood coun::;. 

Hvd:Gxiurea h.::t:.; !>hovvn t.\Cl:vi{)/ ~1g<:in:_;t rcnai 
eel! c~;nrc:.:, rnaH~n;~nt n,elz-:norr~'1_. ov~:ih.Hl c~;n 
ci:.~t .. h<:~.:d cmd n~~ck lttiTh)r:;, ::ind proi::;::t!:' can .. 
cer, :n ;,,vhich il i~ gc:.:n~rctlly Ct.Hnbined \•Vith 

oti":.::r ~1g!~ci:s (1! ,vith i'adiatioi1 th1:.~:.ap,/ { 1 0). its 
ind(:{x:nde,:l :.:oniributinn tn th{: th(:~rapy of !he~;•:~ 
·::olid fl(:ic;::da~;:r1i; i~ 1.nx:i! rt;.tit1 

Af~1-·hanisn1 of A,Oon; The ex~ct :nschani~~iT1~. 
of acti(Jn of hyrlroxv·urea have not b•~Er: {'.Stob-
lishcd. It :s a pr,t'.::f"it and immr:diak inhibilor 
of the enz·,..-,,w :ibonucleotid,0 ,·educt,,>€:, CilU!c

:n~ ihhi;1itinn of DN.A ~;y·irh'?~.i~., Yiithout in-
hibi ting R1'.A. ;ir p1orein sy:1tht . .'~-i~-. This f.'ff{:_ct 
(:Jt~ be re\.-·er~.ecL ir~ vitro .. by n~·rn0va! of the 
,:!re;;_; or h)' addrng d,T>Wribonuclc·ot.ides ( l 6_;. 
it is ::,~l;-c_-·ck ~;:,e( iflc for the'.'> pha~e and 1m1y 
hold other ce!I:: !nth~ G1 ph,{se of the ceil cyck• 
t 1 rl) . Hy-droxyt:tP.,:: rnay pn-:-Vf.'!':t lJ~,\ n.::,p:--1ir 
n1e(:h(:nlsrr:s fr<in: operati?"lg,. bt;t t~1i~~ is cont!'l)
vu;:i;,L 
Ph,1rmaco!ogy: t-lydrGxv1m?a !s welk,bso:-1:,ed 
\.Vl~,:n give:: p G .. 1~chi,:·vi1 ;g pt:1<tk ~-~!t un1 cnn• 

CE:·ltr2doti:J v·,.·Hhin ·: fo 2 hou: !: Cl (J). it r~:·adilv 
pr.nctr,:tlc·s thP. biood-b!·2i:1 barr!u .. ,,chi.:,ving 
ped: CSf' lt:v,,,is ,v"i:fm! ') hour, i_ ·, 0). c;Eurn i ,a!f .. 
Jif;~ ls approx.i~r,ctte!v :i.S h,::,u::1 (1 r:}, v,•i:h 70 tn 
130'% ::?cov:~:·i;•d ui:(h?~n.gt?d in lh•::' urin(:: \v:thin 

·1 :? hotff!; t\ppro>:in,at:ely soq1, of ,:\!~ Oic:I dos.e 
is 1net~bc::J:zi.::d m the !iv(~;·., (:xcr{:~cd :n the urine 
JS i.trt:il, .J!Ki t:Iirnln!Hed :n the :~:~;p:ra:ory t:~ct 
as CJ.rb~:,n dtcxide {'i 0) Negligible t~rnour~ti; re,
n:,:;in :o tht:' bo,\: 1:H.~.,/cnd '2~- h1}ur.s._ 
Aimilabifity and Stor,~g<c•: l· ·lvdrm:yure,, ;, con'
rn1~rciallv av~!il~:bk: as SGO n:g capsu!e~ fer o~al 
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use. \Vhich shn,dd i)e stGred 2t :oon1 °i{?rnpe;· .. 
ai~ii'e in c1 tigh!f).- ~:(~;.:Jxl containt?r in~:l:..:ding J 

desicca:1t. 
Adminisfratirm: Hydrcxvure;,, !s .,1ch1i!·,1,,1,:•red 
()r;ii!v :n divided dc;i;cs Gr;,,; J si,1gk d,1ily dcs;2. 
F<)r pz:t}etits \\:ho a:-e :...:rl-:tbie o:· :..n:,vii!ir':g te 
:--.vv-.:~Jlovv t np'.")1:I<~">. the;:-? cnntfnt of 8-:l(i; Cilps;d::'" 

rl1ay be addecl !;.::i a gbss of \V~tz:r and <1dff: ln
istcrcd orallv or through a,·, enterc:I ked!ng lub.,. 
Dosage: Th,, do,€ of hyciroxyurea i~ based ,:,n 
lt~~:n bndv oi :1ct1..~:1l v,11:dghr, \-vhi(hl?Vf-r :~. }~:;~1-

The usua! daily dose in pa!:enis w:lh k:.,h:inia 
i!:i 20 to St) rng_:kg untH the \'VHC (01tnt f~:fl5 to 
icss than :;0_.000, niter w;-,ich the do::,: ,;; «d
justed dc\.Vl7\·V<11T:l or fr:~r2pv i;; 1.ernpo:--2-.rily d:s
cor,tinued !"I 71. In the rnaj,:;;i :y of p;;tiE'nl, 
syn-:ptcrns and elevr:ted bi<1si r{~unt!; car~ be 
rnntroi!eci with i to :J gm!d,1y, S:mii.,1 ,nilial 
do..;t~s h~ve been used in p2-tient~. ·,vlth ot1i:~r 
h~rnatcl.;:.tgk: co::tJiiions {e.g., th:Grnbocy
themic:l, with dosages n:1oc!ified ,,nee noi:n::il 
c~)unts. an:- achieved Cf 4.l. 

Ir: the t~,,alm<•!nt of th' ~;ol1d ur,-,cr:: ;r; 'iihk:h 
hydroxyur~:'a hc::s actlvitv, dcsc-~g(~ guidt~linfs vn-~ 
,,o: vv'eli•t:~.:(~_f)!:~hef{, l}ut 20 to 3G rr:g/kg ~i.::il}: 
m no mg/kg every third day have iief'n E-n,
ployed (IO;. The inl-=rm!tkr:! ,,ppic:ad, ,11ay of
fer sor:7~ rtduction in toxk:.i1';/, but tht!ri1py sho~~ki 
be in tE=:n.1pted ff th::; VVBC coun: foHs bek,v,•· 
1500/rrnn~ vr the platelet c:0unt belc\1/ 100,.000/ 
rnrn·l_ 
SidtJ Effr•cts and Toxicities; The m~:1or io:x!c 
eH"ect of hydroxyur::!a is dos€-reLn~d rn~:12le:
supprt-~s~~on . L,~ukopt~ni~ i:, prKViCt:lblt\ v~:it:h 

onsl~t at a rnedian of 10 days , r\1ye iob!ait cotw:t~.~ 
h!)v,,.-ever, rn(~Y fall :nuch rnore rarJkfh.:. Sign!f.
ican1 anemia a,id thrornbocytopen1.i ae less 
conirnon ;;nd ()ccur (lfter <ipproxirn:1tei\ IO days . 
M~galoblastosi;, which i;; urnE:id:2-d lo dd1-
ci~n\.:y of foiic add or vitc,.i11 :n f.S 1 :·, ls (o:T:rr:on 

vvith chronic adn-1 in l~>t.rrltiotf n 0, 1.-.~_;. 
N2.u.se<:, dic.iiTht:a,. conrrhp;:~Uott. and :;te

r:1<1titis rn;◄y occtE in p;1tients ·\·'/I"':D r':•ceivE prG
io::ged .. high-dose: lher.:1r,v. Ct:ntral n;:•r'./G:..::~ 
sys.tern toxk:itv c1nd «zotcrni« ha-..1~ :::;i:;o bc.::f~I'! 
;-eported I. l Ul. 

5 . . Mifo!ane 
No,·neru:ialun! 

Ccr:cric n<1tnc: ;\ttc,t2.nc {~y·p· ODD, ~SC-
3872 J) 
(-:-nrr:n1:-'1Tin/ nanie: ! ys(-:dn-~n 
c:henJic.:ci! nanH.l; ·,, J-di chic;ro-2 -fCJ-chlo
rapher:yf :-2-{,o-chloroph~n,,.-i)-e!htJ ne 

A.nli{nmar /f.ctivitv: The s:nglE· c-Hniccd i::di
(:~nio:~ for th(;r~py \Vith rnit~)t3nt~ i:i ,ri ih£- thP. r 
,:1py c.t inoperabiE:?,. r(:current: c: fftt~La~;tatk: 
ca;-::inGn1;~ nf the ~tdrcn(,I ,·c:1ex~ AdjLl'..-'<":11i use.:' 
d the dn;g !ms bt:en ::ugg(',;te<l_. b;;;,ed on rH·· 
:-;:>sp<::c1:ivE data indk:~tfr:g thJt tre~1t~I p;).ti<:nt!: 
nved l:.:i:1g~~r lhJn his~oric<d control:; {; '3_;. Re
:.,:~[~;~;ic,n~ l~<:v~: he~?n r:_:-~x~:ted in b\<)ci·,cl'n;tal!v 
fu:-iction!ng ar1d :n nonfunctional turr:ors. 

Arnong 1 LS inopcr~bi,~ c1drenal ct;rc:norr'!i! 

p;Hi ◄?.nt~. tr;;.;ated L~t'..V~Cn i 96.5 ell Hi 1 '-JfJ~).. Lu
L;l£ et di n-::fXln'.·~d c.n ob_iecth:e nr:~ponf.e r~l\e 

G:' 6 ! :.;'(~ ,:1:-:d <: blo·::hc-n~i::al U.e .. rcX.luctio:: in 
l :7.ke!osi{:ruid t:nd r 7-hydroxystcroid u:·inar,., 
t:::--.:crel1<Jn) r1?~pons~ rate of t::,9=;-:, vviti·, :?• tYtr~d3an 
r~rnh,s!~)n dura1 inn e;f h n:onths ( l '3}. ()thers 
hJ\··e found lov,1Pr object~vt and btoche:;l1~c;.;I 
re:5ponse =-:ites but hc:vc co~fir:--r1ed the .actlvit>., 
c:;i rr:i::ota:E~ in thl:; ra:·(• tun1or t 18, 2Cl. 

Dove:: ~t .:d rt?;~P)i"tt?d ,~ susl<lin:~d CR~ con
ffrff:~·?d bv L~pa;ot~}1ny_. i:1 d pdtient \Vjth rnct
,;~~tatlc adn:-n.:1l (or:i(:al C:}1 <: fncrna \\'ho \V<.iS free 
of cancer ;~ ye:~c:r~. i~ff{:r n-:itoti1r:e h(;d been rii5-
cc::1inut!d Cl l )_ HG\vever, CR~ ~~H? r~nc- :n othQ1 
S=-:'r it!~ f'I 8) 

li,fr.i:h.ull5Jn oi A(·l,~~,n.-- ln th~:i<ipP11t:c do~{)5., 
,n;tot,in~· u:u~e!; :,,dn"rrn! ,:ortical almphy .. ,;,.-ith 
cylohlxi,: effects on rnitD<:honclri.i of ,1drc;-,al 
cn:-tex -CE!ii~ in iht? J.~):ia fa~;ci(:ulatZi and in the 
zon:1 r~:'ticul<:J !:~. ·nu·~ d:ug bloc. ks adrena! :;te
rctd 1 ! -i·!-hydroxylation ,.u1d,. therefore. de
cc:;:,!'h 1:,rnduci•ion d cortisol. .-'\ddition.::! 
b!i::c.h~:·n-•.i-::.~d i.:~ff':.~CJ\ inctudt~ gl:Jt.:{)St~-C~--f)ho~,· 

ph<HE dehy<:l;cgenas~= inhi1)i0on :r:-:nd rcd:...ic.~1d 
tripho~.phop,.-; idim, ;;ynt!w,is er inccrp<.•rz:l.ion 
in <:dr{::·:<~I ({~Ii rnelohofism :·10, 2·ii 

Sorne ~tL1thor~; have tkJCt!n1cntcd aite:-td p~
riph<c:;;i ::,)n:i::ol and J.ndrog('n mct,1boil,m \lG) 
;H1d hai.•e s.ugg1.~st~?d thl:t the dose-; of 1epi;:~ct~
ffi(•nt (ortic0steroid~ :Tidy i·kve tn bt~ innl!C1s.ed 
with i(i,1g- tr~rm , :s'" of mitota,·,c (2 I) . 
Ph.arrrra<·o.logy: Since or~I <-:'jbsorpt!on i~: ~·~r:
Jbie. pharrn~cokint?tic :~tud!C:s ha\-'t~ faHed to 
~hn\.v t~:th~~r rlo\(:-n:"lc:.ponsc: GI do~.f .. tox;c;1.v .r~
;ation::hip~. if has br:.1en ~ugg0-sted th2:t therapy 
be Jdiu~t<:d bv n1c~~sure:n-~cnl of ;)la:,n·:a !evf.is 
of rn!totan<? i: 0, .21} or be inueas,:-d ;mtil io:x
ic~ty i5 ch<;.l~rved {20). 

Up to €>0':·~ i,, ,;l imina!Pd ,;nt:hdngs-d i:-; !hi• 
~.tuol and 1 C t0 2~:, 3-V ap~·w::<if~. in th~ ,irtr,e The 
ltu·ge rer:-::1ini:-:g fi 21.ctio:: b .st~;:·:.:·d in body iat 
ar:d r:12v be r;.:_;!eased into the blood:ittei;;~rn for 
\"'.'eeks ot :~1r:,nth~ e1ft,:·r d;~.(:,::,ntin;.:ctt:en cF th<.:r
,_1ay ( I 0) \:Vith usuai d;3iiv dcsa1g,. pla-i-rna ip\·· 
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els stf~nrHly :11c:x:aS(!. ·; h:~ rninin1l:tn effe-::.t i\'t~ 
piasn:~ level i~ 10 pgi;,·;i, b,;nh, op1:1m2l r,la,:m;:; 
k~v<:.~l h,; lHH.:':.~rt.ain c~n . .:?.1; 
Avaifai.dfity and Stvr,~.!/"': Mi:oti,1e is suppli,,d 
ir, 50D rng ~co:·ed uble1s ih:;t nny be ,torcd .:,t 
<-~rni}ient terni)E?r<:lure 
Aidrn.inistraiion: tvtit~_1t;~nt-! is g:v~n p.o. Since 
1:l1e d: ug <:m,centI·di,;; in L,t, i! ~houid not be 
t,:!-:en with m;:,2b thilt ,'uc high ,n ii!! u.111t.cn t 
{10), ~~inc<:;! :11itotJn!~ c.:tust!S predfctabl~! d~~n~ 
ci~~n(:~<i-?; in glurocc:-::cc•ids. a!! p.:ltients :;hould 
rr·ce:v\:· r1J;1cnrnir<in: st~roid rt~plc1cernent, e.g., 
cortisone acet.:5t~ 2S rng eve:\ :norning: and 
12.. 5 :T~g ev,::ry .E:vt~ning z2,J). /\.:_. n-:Jt~d 1bove, 
:;or.::e ();)tkmt~i require inc!'~:,c L~t:~d doszige~ ;:;f glu
cocorticcid repbn,rnenl with i(J:'18·1e;n, mi\'c:
taru:' lherapv {2 i }. (~IL:coccr~:f:oid :·;=pfacerr:ent 
:-hould conl:inue for ;it least l month )fler dis
c.:ontinu,;tion of the,·apy, with i::oniin,Kcf ,·0-

p!,;cerrn~nt ii adr€,n,li functicn, re;11ain; d€•fici,·nt 
beyond ih,1t 1in·;;0 i18l. Some p<1lien1s wi!l re
quire n,iner.~!ocorticoid replacernen! as well 
L20). 
Dos1~,tjf:': The usl:al initi.;d do~;2g~ of n1itotane is 
;i to 6 grn!d,iy :n :; to 4 div!1lc,d dm,•;, with 
dos~.ge inr:-~~rnenlr1.ll\ .. :ncreased :o 9 t~) IO gn1! 
day un!'il to.xic1!y m thernpe,,f:ic blnod levels 
(at least iO µ.gin1i and, id0ai1y, greate:· than 14 
}J.-B/rnl) C?redorurrw".nt.c-:.>.d {1(\ 20 .. ·22.1 ,\.\a;drnurr-; 
dose~, of f i3 t~) ·19 go,/day ha-..:e been r~:f)Or!<.:'.d 
(JG). Biochemical responses ocuir fir~, ;:ii,d n'· 
quire H rninirnun"'l of -4 •.,v(~~ks of 1h0.rc1py { I BJ. 
Trf,Hnwnt is general iy continll("d for prolong<:.•d 
p(0 1 iurb, but f,ti lurr: tn achk'Vt' respori:;e by :, 
n1c,nth::. U5t..E.\lh.,. (tJ(,t=,:,:~ of ca:.es} in1pHes uHinl;::'\t(' 
tri:'a=ment foi!urc. 

As note.<l ;;bov•~ .. C()IKt:rrent rhe,::ipy with 
Blucucorticoster:)ids ;ir;d, c>fkn, n~im.•r;;:(x:n:-
1:icoid,_. b required, 
Side Effects and Toxid!ies: iV!vcrsc rc:;:iction'; 
to n1:t;Jtane include g~~strointf.~~tinal <;istu:b
;rncr.s .. e,pecially ano,e,;ia, n;:ius(:a, von;ii.ing, 

;ind diar1heti , vvhid1 OCCUi' in i·nosr pat!ent'.-- cH 
da.iiv dosc:ge,0 of a to l D gm. O~S toxk:iries of 
iethargy, sf.ve:e deprr~:sion,. sedat.:0:1: vcrti~~G, 
a.ti~.:<ia: v:su.ai {i:~·.tui bances,.. or lighlhe.:~dednes~ 
occur in 4D to t:oi;:f cf pat1ent3. i..~nd ,~r8 gt~nf:•:·;.:iUv
:-t?\"t~r::ible V\'if~ rlnsE i1dju~ln1en~ (JD, I$,. 20:1. 
Rept!ated nturologkaJ asse~:~n1ent is rccor:1-
rncmkd when thera;)y i0

, piolonged. :\l!erg,,: 
ras.hes h2ve bf:!en reported in up fo 1.):}~ cf 
p;~~k~nts (2}). Otht~r lt):--:icitit~. (~.g., ht•tnor

rhagk: cystl!:l:;,. protein:..Jrli:t .. her:1c1iuri~~ 1 hype!
ten~;!on, orthGst<1sf:; _. n:ya!gins, !eukcpenia, t.i\·cr 
enz~'ff'I(~ abnorrn;:1Vitit:~~-, or fev;.:-:(: ::'..ii:! :·an::· {10). 

6. Proc.-,rh<i:i::ine 
Nom<>n<.-J'alurP 

t:encric narnc: f1n:;c-:~rb~zinc {NSC-772 '1 JJ 
Cornrncn;faj niln~c; i\.",~tt.:lt\.nc 
(J;f:.~rnical na~1e: .1\J-lsopropyl-{2 ... rntth) .. l .. hv
d,a,: i no)-p-tol ;,;;:mid::- hyd;ech lcxide 

An(hvmor Activity: -\lth0ugh pmcarbi:zine has 
~:r_:tfvity again~~t pa-iycythernia vi:::rf~ .. rn~d~gn<Jnt 
rncla,,om.l, medol!obia;;t<.m;,i, brnnchogE-nic 
ct'tncer,. z~nd rnultiplc r:1ye!on1~ 1 it is rl1ost corn
r;:{,nly f!mployed :n tJnnbin~1iion <.: hc~rnollH~r

apv =-cgimcn:; ior Hodgkin', disea,e ,rnci non
Hodgkin··s lymphorr:J. 

.i\S a ~ingic ag,~ni: in previously untr,:'.aled 
;:1dvBnc0d Hodgk!n~s di:;c<1s0 p~1tk:nts, proc,~r-
bozine has sho~vn ri2ponse :-«£es of 53 to {;9'X~ 
with CR ;-ate:; as high as 37'.:;', (23). Althnugh 
!'(.u1dcn1ized i;tudies to asse:;s its n~IJth:e con•· 
t:·ibutjon to cornbination regin1•~ns such as. 1:h4:~ 
n1ech!n,{:tlnr:1i:1~\ vlnni~ti~i-', proca·ha1.i;it!, 
and prcdni~<JIW (/vV.)PP) regimen hav•~ rmtbeen 
pc;·fonned, there <1rc fewer CR;: ,o regimen,; that 
;ack proc,1rb;izineth;:,n in ;-,,gimens th al include 
it. For example, Luce 0t ai. focind that th<:: com
bination of an Mlkylating agent, ~~ vinca ;dka-
loid, z1nd prednisone (\•vithout pr(H~trba~~ir:e) 
produced J6'?.1~ CRs~ vvith a n1edi~111 r~n-.:is~ion 
dura: ,or; of 19 weeks. This is contrasted with 
prDcarbnz.ine-conta:ning conib~nations -..Nith an 
alkyia!ing agen,, a vinca .~lk,doid, ;ind prer.!
n;~.one, 1.,,/h1ch havt: ~hov•.:n CK :a!E:s of /1 to 
31 •;.;, and mecii,1n r,,,mi55lon d:,;r,,tion, oi 29 to 

42 rnondt~; \:<{. !\ p11nl st:udy ef cannus.tiru:~ 
iHCNU,,. vi:1cri::~in<.:~.- and p(i:•dn~sone 'rvith or 
v;1id·!out procui-ba2:nc suggc·sted th;it proc<1r
bazin1c add~. inrkipr;ncfont activity to th(i ;·,igi. 
.iTH~f! {2-1). 

[11 non-Hr,dgk,n·~ lymphoma, singif>--:'!gP.nt 
trials uf pnx:a1b.:tline have sho,vn re,ponst: rates 
of 36 w •:D%. Nonr,mdornizNl compar;5oos ot 
1hrt:::--dn..1g n~gt1nt~n.,;. '.•Vh!ch lack proc:~rb~?.inF.
t(~ four-drug regirnen:: i.vhir h i:1chrdi~ it h.1v..-:~ 
,ugge;:kd ;,up<:'.riuri\y f{i;- the four-drug cc-:ribi
n,c:1ioa {2:~). 

Pnx.:arb~:zine prnduc;~s :t2~;pon~:es :n 1 ~ 1
}~, of 

b:;::,1nchDgt'nic ca:cir:ntna patient~, ~-,=ith :;n~al! 
,·."·H i ',ir:ce·r th~: n1ns1 n:'\pnr:~iv<:~ t:-e~pc.1nst: rate.: 
67%.l hi,,,1!ogic subtype. Ev::>n in smai! u,11 
c2:nccr, hov..-evei, the independent contrlbu-
tion of proca:-f,a:~!ne w combi,~aticn rE,gimens 
!s cor:troversial 923). 
A·techa11i.,m ol' Adfo11: fhe µrecbt' mechani~;;r; 
cl :he z:nti n,~oplastic effect of prorarba.z~rK: is 
uncert~:ir:. 1\:\~ti:bolisn1 of {!,0 drug by the he
p;;tic mkoro~Ol-:'lZ:I enzyme :,ys1~,n fYoduce;; 
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h!r:;hiy re~:cti\•C frc<:~ r~:dic<ds i:~chv.Pr:g hrdro~ 
sEn pe-;-r,~:ide. forf'!1i'iid(:hyde_. ~ind hyri:-,lxide 
radi,:als ihat ff:.:1y· t:ikylate ~=nd n:':~lhy)<;li~ l)N.A. 
{10). Thf·se cfk·cts. re;;;_:•rnblr~ iho5t? of ion!2ing 
t(:d::1liDn .:1:·1d ,:i),:yl<iting cht>111athe:"::1peut;c 
;,.igenls, al~hough 1h~~re is !ack of cr0.ss•1e::l::-t~i.n<::e 
\.Vith ci-1s5.ic::.I J.lkvl;:.io:~ :1 O. 23::, ·nK, crt•:)to:~:.:c 
dfect d prot:arba.zine i;: ;,,iJ:,ifest ir, ,he S pha~(i 
(J( lh~~ cr:H cyclt~ c1nd -;tudi~s hav;::~ :;hov~n that 
it ir:terfr:1cs \<\=ith n-iilo:;i-; b·r' pru!ongi:1~~ in:<~~r~ 
pha::-,e Cl G). In v!tr·o studie:..• h~:vc de·rnon~[;·atcfi 
its pOt(:ntiaf to ind::C.fi -:-:hrorr~oso:;:JI l:,:t·2kag(?, 
~~·hk:h cor,t(bute, tt) :t:; ;T;a,·kc:d 1cr;;tDg,,n,c and 
Ci..·UC!ri()ge1;i(: [}(;ft~;~t~.:i.! . 

Phar,"IiacoJogy: P:·o;:.'lrbii,ine is rupidly ab
sorbed frrn\0 th•:, ga~if,.:i1n,c::;1,n,,,I !:',in ,ind quickly 
t:'quiiil)ia:es behveen th• blood ,ind CSf', -.vith 
pt!ak CSF h: .. vel~; aH;:!ned ir~ 30 ~o 90 rrtin:..:tr;.:s 
( I DJ. Ith.::,. il pi.:,,El ha!f-iik nf, to H.t ni:ndt''· 
,:1nd ~s rapidiy n1ttc1bolizecL \-vith up fo 70~J-:\ t)1 

th(:• rnet~1bolit(~'S r9:covered in th(• ur!):r· \\11thin 
24 hour~. Ti:e ren1;1inder !~; (:xchangc:'d .:n ,:,:<-· 
pi:-:.~d a:r '-'S n1eth.:1:u:• and ..:;nbon dioxide !23) 
A1·',1ifabifity and Stotage: f"mc21 baz inc ,s C(,n,
n1e-rc1aliv <.:)V(:i!abte: in ~~O ,ng cap~;u!e:;; v~,hich 
may be stcr€d at a1-r,b1,!nl tP.rnp:ra\; :1t:, for i:t 

~r.-<~s: 2 yPrlr~, ~.o long t15. cont<1ct of the dn.:!!i 
f.tHh tnDi~.ture is assiduou;!v a.voick:d ( 1 n; ... -s.,n 
inti.ivenou:; pr<2p,;_r._tion i:; ;;vail,ib!e for inves
ti;_ptional pLJ',poses, bui sta;)i li!r h,:,;; hecen prob• 
krnatic. 
.Adruinislrr.tiioa: F'Hi:.:d:h.::1ir1f: il.i gi•..1pn or;;:lly. 
in three lo four divided dose;: pEr :L,,y Some 
investig,,tors l'ecommcnd th;it i;1i'.:<1i (bily dos;~, 
b<~ !ow and th.ii ttw d,1ily du;,e br· in::renientaily 
increased in ordc·r to n;ini:rdi:e th~! n;~,JSi~<: th~~t 
mi\y' cxcu.t· when t•·e;:,1r:-,c·nt i~ initi;,t,,,d . 

Bt~causr~ cf di: .. ulfiran1 (:'\n!J.bus1~)•like if:.!<l(.• 

tions: p~"ti~:nt~- :;hou!d bt:! <:oL:r:s~.)]Ed ~g.:.linst u~
ing elh.rno! whi!r t.;:dng; prnf<\i'bi:z.trH::. In 
t:tddi:;on,. ~;yrnp;1thn:·:1:n,etk drug:: {e g ~ {::ptH~A 
dri ne) etnl~h i si.:li-:·: ice~=- tri cyc·lic 011tid1:-µ1 e~A 

5;1nts, ,ind hC',W,-' ini,}f:,~- nf food:; v,.-hich ar,: high 
i:·1 tyrarnint:~ c0nten: {P.g .... :-ip::.' chee~~ .. ha .. 
n~n3s,. etr. .i -;hould be ;lvolt:li?d bi?Cau~e- pro
ca:-b~:;zine cxhibi;s -;orn 1.:'. fn()11c;:31::i:1~~ n:..:ili~1~.t.J 
inh1bitm.y iKtivity. P;:,t;,-nt lw;::inolic, {<!,8., b,1,
biiuratc~:::) shr,uld be ~:vc1d~:d bt;i::au~c proc;Jr
bazine h;1srnl!d hypnc::ir: ~:•ffo·cts anJ :·nayd{:!fYess 
tnicro~on-,a\ :n.:1ctiv~lUcn of 0th<:.:r ~,ge·nts (:5). 

Do.s.:i..1;0: P;ocaib,;,:,:,ne i" usual!,.- ~:ive1 "' d,),
~.gr.'.; of 5() lo :mo irigim"fday li'()UC:ded to th<': 
;--:E~ar~5t 50 n·1g'1 fc:- HJ 10 20 d~iy$. Cnnt.inucu~~ 
dc1ily fr;pr:~pv is g«:~lH2r.:dly ~~.vcdded bec;~t.ise ~)t 
conc,.:·rn:: itb...-1ul d, 1,:g-i rJduced ::·c1:(:ir:(1gt•nes.l~· 

•,.vilh k,ng-ten~·1 f~ ::H)~;u:·f~ [Jo:,;:1g~ sh(,uld be 

b.:1 :~ed on tht~ p,lli(::nt·!• c1c:1; :::J hnriy \V~·i;?iht .. ex,
cept i·n c:a5es of ::v.:wbid 0bc-5itv or !a1 ge ,.-ol
un1c:.; of ascife~; c,r pt:riphe::al edcn;a. \-\lh!~fi 

re::~1f nr hepJtic func{ion i~ cornpr()l11ised,. dos
cg~~ :-,hot:id be n~duc~:1d sub:;t~t:~t;alb:-". 
Side Eifec:!s and foxidti~•,: The cb;c-lirniti,),, 
toxicity of prnc<!rbJ;:in<' i:; r.:y<:io,uppres,k,n, 
~vh!ch 1T't .. 1~,. be ski\-V in onset {rnedi(tn nadir i~l 

appro~.im,;tdy ,J weeks) a1~d ,low to rc~dvc, 
1\"'/ith :esolotion co,npk~t:~ hy 6 v;r<-:·k~ tHJ). 

Castrointe~1tinal effect~; :;tJch ~ls nal~:-,~a, an
ori?xia, 2nd r.!1:1rrht:a can be n1in!r:izcd by in!
t;ating the tzipy \-vith !e• .. v (~~- g ... _:Jo mg/d<SY.i dos€s 
,ind i,·,cr~;<;,i;\g ,:hily dos,c, 5(cY..jt1e11ti<i!ly ut:ti! 
the targd dally c\;st, \c; ad1k,ved. T(,krance [;) 
thrsc eff0r.t!, g:.:-n(•r2-.llv o~:::ur~ -.,v:th continued 
r1dn:inistration (/.:3) ~ 

Hypr~rsei1Sll:i•,1ity r?.act:ion:; such ~s a niacti
bpapl;IJr r,·,,h, puimor.,11y infil;rales_. ;;nd (('\-'<.', 

c:re not uncDrnmor, o:u1d may be minimized b,,
concurrent adrnini~trGtion \vith corticos1croids~ 
Continued Jdrr:ini;;iTiHion of proc.1.rbazi"10 Yiith 
C:):i•i(G~teroid, do~~ no[ usuctHy le7.1d 10 pro

gressive <.:utaneou$ reaclioris, e:>jc!ic..1.tive dcr
cn:,titis, or ~,nanhyl.'1xis t'i). 

CNS effecb such as nightrnar~?'.!_. (k~pn~ssfon, 
in~o,1:ni~1, ilt:•rvousnes~;, (:nd haliucination~ rn;3~/ 
O'"..:Cqr in as n:~in~, as Jtf~-;) of pi::tit~nts and :-:·1:i~/ 

li:'nit tokrr,ncc tc ccntinued the,apy, even J·, 
low do~l,t: (10). Oth€r m:,urotoxic 1e,·,ltion!; such 
as pan~:;fh::.~~ias! ;Jtaxi;1, di<.zine::~ .. <:nd head
ache l·::!'/P been iie:.;r:·ib,:•<f "fh1:Lst: effect:,; :nay 
be :~!\.'er~ible f.ie5pite (Ont1nuatior; of therap·1/ 
i2.~.'-

.. ~2osp,~nrl!:1 a::d cr?ssatk,r': nf n-1ense5 ~re frt.~
quPnt v,:ith htghAdo9.? p~·ocarbaz;nt? i:nd 1n,:1y 
iJe irr~~ver5ible1 ?.Ven <1fl.l?r lrP11rn·;,-'11J h;:i!\ h!:'~n 
disconilnued (10), /\:i de~cribe<! abo,,e, pJtir::nh 
:,hou!d be c:mmsclcd ;1bout ihe potential fD:· 
: . .eratogPni<:fty ;ind carcinogr~nicity. <)ther to'l<ic 
;eacli~1:1~ (t~.g ... ophthalrn!c effr:ct~, abnorrncJi 
;iv-er enzyrnes, t~ic.! ar~: ran:·. 

7. Cisplatin 
;\iome11datur~ 

Generic nami:0: Cisphlin (NSC-·i 191,75) 

Co1rune,cial narn!~: P!c:tinol 
Chern.ical r,·arne: c i:;~ {);~1n1n·:ined:chle:ropla
tinu:-n ll 

Anntamor Acli,ily: rhe c1;1tin"'oplastic dieu 
c/ c:!sp!atin wa,, di~c:ov:":·ed se,·riendipicou~ly 
d,;ring i!n cxpcrirne?,I to IE'~l the dfoct of elec
tri:: fie!ds :>n gcO\"l'ing cci!s- {25,.i. VV'hcn f . coli 
\·VE:'S gff}\vn !n a cu!ture ~ipparatus conta;ning 
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platinum ~~!eci::odcs, b,:ci:{:~ i<:i gt•:,,-.:1h pr(i
CP.Edd, li-J (di d1-.-,,.ion w;1,; inhibited. !'.O th"t 
tht: l: Ci~!: gt~~\.V hil<J ·1.,i:'.!!':~ tnng t1L~fff:i.;"fil~- . Thi~~ 
eff~:-'-~ vv.:1~ rnt:-di,:ttr·d hy 1.:<--dil:hlorodia::1ff:i
nepi0ti:11;:·,1 :1, «n denroly.,ii, pmduci of th,; 
plc1tin:..1rn ;:i~ci:-ndc !11 the p:c;;encc of t1rnn1c 
nium chloride . C,;.pl;;iin ha5 been tt,5,ed ,,x
ten:-;~vei y· ~;g<1 ;n-:-t h:..H"OiHl tun1or U:.1H line\ in vi\r:) 

c:1nd ir: ~Ji,1ic,:d trial'.: o:tnd \1a~ •P!Dvr.:::1 t,:) be one 
Gf ihe ff~G:;1-ac!ive ant:nec0Ln5f\c .:,gents in clin
ic.:i: u=,e, wif·f, J bm;;d spe:tr\,rn ef ,,,ntitumcr 
cl\::ti'.ti;y. 

Thi~ conf rib:__itJ01 ! of c :sp!~1tii; ~o tht: tt·.:::atcnent 
{)f ~:~~::i(;Jli:.r ~:::'..nee~· :-~pre:5tnts thE: :no~t' itnper
tanl rol:.~ c:! it:-::: ;.ig(•11t to date. i~d)FJng p~:.t1l~T~l~ 

\Vilh rnetastatic testicul:.u car:cer_. cif.phti:1-
cr;nt,~ining c:.;;:1'ibinal:ir>n-:. a~sul:: in Ci~s :11 t)V(~r 

BO},:, uf palients; ::-·o\'.tl er an $:...ich pat!er.ts are 
(u:ed by th~sc regirncn:-, ~26i. tsscntf;dly ~1!1 
pai:er:ts v/1th (~;:lr!y t(?3f.icul.:1r cane~~(, st~g0s I 
t:nd IL ,:n~ cLrt~d by Jdjuvanl th(~"~PY \Vith cis.
f!LJtin-b:~'lt:d 1egi1neil~. 

Re:.pon~~e:.; i~~te ai~:~·~ ob!ainetl \•Vher1 :~i:·1g!c,
<:gent t:!,plc:li:~ i!: us(:d tD 11•2,;~! vthc:- gcnito1-:r
ln2r~, t:i1no~s1 :;u~h as b!.::dd{~r cance:-, pro:;t~ttic 
c;?.r<:inon~.:~. !)enll~ <.:~tnc~r .. c~rvical c~1r(int>ff1R: 

endonwt:-1,,i cance1, 2,,d vv<tri:ln c2ncc,·. High 
CR r~it~:~i c.Lnd iong ~;.:rviv;.:!l l:ave beef} iEponed 
f{~r cis.pl3iin•·f: on:r~lnEng C()rnblr:atiGn n?ginH:ns 
:n lr<:~1.:,iliofi;:d ce!i car·:. in~J<Hd c:-f Lht~ bldtk1t::: 
(2i·; <.:nd ovariar: cuncer (l{)L l·k1\'.vever. the 
ad•;ar1tag,:( cf con-:bin~:tio:··: therapy U\·t:· !>ing!!:· 
ag~~nt· cispiatin !1~1~; ix:e:n q:;t:~;ti(:ni:d for tt1€: nth~:r 
genitc~:rinury nc<:>plJsrns~ 

Chpk:: n i~; i1:11()ng th<:: n·:nst ;;1ctivt: !~nig!,:~ 
agents i1gt:;ns.t nu::-·s!na I !-rt>H bt!}:1~:hngeni( 
<.:~1rcinon1t.11 ",lthr::ugh rc.::~p(,n;.;;:-:s, ,:.'\r(~ ~-ef~'n :n oniy 
i Oto ·1 .5 %1 of treJt:::.'Cl pz;b~~nt~ .. ,\s a ~ingJ~: ;3g::'r:t: 

in ~rn;:1li ceH Ieng c;u,ci~r pa1i:.~n1\, cispbi·in prc•

ducii:S f<.::~pon!-.es i~l G to 30'!':: of tritt:t':.:d p;.it~:::nl::. 

bl1~ Yfnt:rgr \·vith x~topvs=dt: :,r:d other ;~gi~nt~. 
!:~~~ be{!n ~uggt:~at'd by ir1 '. .. itr(:- and clini1: . .:d sfud
ie!; C26}. Cisplat;n;\:1.<)i:JO~ide c(•n:bin<:tion the:-
::-tpy· i~ high!\: Jcti;,1~; in firnit<:'.d•~;t,:g,:~ ;~nd 

e>~t{~nsive~~Wg:.~ 5t?1t:H cf:.:ll lung r.ancer ;:1:1d 1~1 

u,;dut ;i;. ;11,t;,,I :hcr,:pv, a:; s,dvJge the:·ap\' ;·ur 
p~ti0nts \-\,·h0 :::re refractor~J to other cornbin~i .. 
ticns, Pnd os. bte cons,:-;Udc1t!n:: i:-e~Hrn<:.::~t fr_:r 

linl!H:d-.~t<Zgt~ pr1ti\.:!1ts \"'.;!1011,~ve !1ad rern!s:;i(F'l5 
i'nduc:c:d by <.:thcr <7:gcnts {2g). 

C!spl,~tin i~ highly Jr..:t:ve agai:1,;t rnelastati( 
osteogenic s~l1"C(Jn1:-1 .. \-Vith ~i:'-glc ager:t :(~sp.011:;1.::

r~tc:~ of 20 to 25'.:-:\,. t1nd hit'i been incorporr1t::::d 
successfu!!y into neo,:-:::1,:u,.;ant ~nd z:djuvr~nt 
rcgirrn:ns in combination ·-,vith doxoruliicin (:C6). 

It i~. lt33 <)Ctivc i:1 ~ofi fl~,-5..J(~ S~tiCOff1(: :Jni:ie::L~ 
bu mav haye ,;,~iu.- ii"'. ;ntient,- '81th uterine 
rHixt:d trH.:·scd(?:·n-:ai ~~u-co.'r:(:~ .:;irE:t: 'J tl >; or' pte
viou;;y tr£'.tited pt1tients h,1-..,t·: :-:;.h;Jv.:n 1t:Sf>o:·,:;2~ 
t-:-; singl,:.: Jgtnt c.·tspidt:i r-: f26i. 

R~tr.:~ctvry n.::,n-Hodgk:n:~ iyrrip.h,:)rn(: t~[_.·;.-;,r,. 
}·{odgk;rr·s di~ect:;e ;:,s·:t.i. e1nd epidE•:rnv~d can
r:t~r,;; .:.if ;hr:.: ~/sn;1h::,~_;u~ ;::rid ht~ad ~~nd n~J. k n.~
gion:.; ha,/e shcvvn rc:span;;es k> singte agent 
c.i,pl2tin nnd to ci;.p)c1t,n-;:,2~~-d c0mbiniltir,n 
rcgln1cns. Ci!-:pia1ln i3iso ha:; ;:1ctivit): 2gain;f 
g~~st1 ic ~~d•~i1oc:.~~rcl1 :.eff:a. clo.::icogc1 ,;c cJnc.l::r 
of the E~nu:;, tlr~.::-n:c c,1:cinornc: .. pt?diiHric h<'<"in 
turnor:;, n(:uroi)!a~.;rorna.. aden,)corcJnon1n ci thc, 

brc-~st_. 2nd tn.:!ligneni rncd~1i:i.Jn1a. It~. v2iu(: in 
corr1p2rison to cthe:r agents in th(' thtrJpy of 
lhr:.~S.() t,1:nors is th{~ ~ubj,:·cl r.l o:ignir.g inquirv 

r.20;. 
i,-1edianism of Action: ci,,pi;,:,t:n ,:,,,1s the first 
i1(~,wy nwtal c0rr,1wund to b,~ :;tudi,,d c:>-tr)n
:«vely ;:,nd to .:ichieve :h;:,;-;ueutic u,,~:ulne:;;: c,i. 
;1:1 aniinc=~::}pl~1s1;c Eieclrir.:.:tl nt:utra!ity \'-i ~p
pMenily required, in O!"dt,r to facilitate p,h,:igc 
throJr,h ccil merrtb!·cuic,, iW}. !he drug i:: crn
:,,r~Ib!e in n1edia \-vhich ::~re lo-..-v in chlor!dt;~ con
tent.. f3ecau~r:· t1f the ~O-iok.l dific:·enr:c ~r: 
intrc:c<:illlL,,r versus extfoC<c:liular ch k,ride con
tent, ii ha!: been sug~~e:;l{:d thdt cisplc.\tin is at ~ 
tival:(~cl int:,:c,:,i hJ3<i dy by g1:!:1t?-it:tion of <i 

p:::-~.i:ivt!ly tl1f~rg<:_:d, aquai.t~d tuir:plex \-vhidi ltas 
the :1ct;vity of a btfur,cti-:..)rrcti c.\H,y~ating f.tgerit 
(~>, 10. i6L H binds directly to DN,·\, inhibiii:--:g 
i!i; ~;ynl!H~~1s. by alt~:'dng ih0 {)N.t\ ~t!:r1plate ;,1:.<= 

the fonnation ·of inlrt::;trand cn.>~s~HPk:i. Thr~ cv
lolo:~~c eff:~cls <.if ci:;piabn l~:.ck cell-;:-._,.T!f~ d;:>-. 
pend,~ncy, 

~iyn~rf~}· of ci!;pi,;,1tit) \Vith i~ntirnet;:tbol;te5 ,:lnd 
•Nith 0topo:;ide· h<.::.; been derr:onstrtitl!d in vHrv 
and ~n dir;ic:.:d !rial!-:. \-'\/hil(:• \h~:- :~·!2chani'.;n1 ri:•-
5-PO!~~ibiE' !or :-r·Tlergv hi:~~ nc•~ bii:{!Ji f;.:11·.- ex
pL:iined:- enhancenv~nt ;)f ci!>plati:: 1

$ t1ffir:it'~ .. for 
DI·~,\ binding site:.:s .. ;3;IH:~rations i:1 th€· rncxk· of 
D~~A d.irnag'", .,nd di;,,n_ipti0;-, in th(? D1"A r(;
p;:1ir pro::::~s:; h-:-r,.:c:~ be~;n ~;11g!~~~:ii~:c! ~::6:r . 
Ph,1rm,1rniogy: Cispl.~tin ;~ ckared r,;pid!y hlr,, 
p!a~rn~~ d:..:ring the~ fir~;t 2 hour~. after ir1tr~~ve;·:·~:a..;~ 
inj;:~z:tfcn .. but <: lea.t·c1nce pr(JC(;eds n1uch sere 
~kPNly thi~rp;~h<~r dut: to hi::ct,-~g to p1::1sn-:a fHD· 

t1.:--in~ J;:d <~l'lthrocyte~ {.), 26L \;\:'he~l given in
travenous push n\. ... Pl, ci:,;pit.;tin de:nor::;trute-s. 
triph~l::k: kinetic~ \·vith h~df-liv(~:; of :J.~·} hour~ 
1 .e hour, and 24 hQurs. Ck:ara:v.:;t! i~ ronsd
er;iblv p:·ninniwrl in pMieni.'.i ,dh ;-,:,n2I inwf
fic:iency o: ;.~~cit{!~. it ~K!~et:·ates poQrly aero~~ 
ti1~ ,Jlo,id-brain b;.,r,icr btt, tioc~ ,:nl,,r ih•~ CSF 
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in ,m,:11 cLffH)tJ:,ts ;1h,r ini:,;~·--•,ii1ow: .-,d1ni;1istra
tion. The clinicai rei€\·a:":C!:' i)i the lov/ con
centration~ .1chiever.1 in c·sr 1-; 1~nt t•:L:tin. 
Cicpl;iUn is,,·.:<.: rd.:,d prin~arily in ,he urine, \Vith 
21 tc, ?D'X!' recovered jr: th<: urine \,vithin 14 
ho:..:rs and 90%1 rcco1,;en.:.·d \.\.i)thin ~- chry-;; l 10. 
26i. 

The phi!fffii1cokinP!ic, nf in:Taperitonecll~· 
<Hiministered ci:.;platlr1 have be?.n )tlJd~ed ,.:;x
te-nsiveiy (191. \/\/hen given by infusion th~·ough 
,:,1 ind·...-lc!lit1g i::ti~:pedtor:1~(:J catheter., cispla
tin (Oncentr0tion in ti~s:u<.:.1s !in1?ci br pE,.iiunt:un·: 
is augrnt:ntecl by 2 _5 .. lo 8-fold a~·,d the cfrug· is 
,·/eared by first-order kinetic;;. The ,1re;, i.!nder 
th~ co:":Cf:'ntr~1t1on ~~ :.irne c:u~v::: i~. incr4.?a~ed 
upv,,Md, of .'$G-fold, thE: pe;~k perit0:1eal cori
cenlrdion d unbound ,::~p;din i-; increased by 
2Cl-fo!d, thr d:-)~e oi c:k;pl.~ltin that r.an b~~ g;·y·en 
~dei1• is s1;bsta11tially incre:,,scd, and the con
cen::-ati{Jn of activ1? <:i~pl::nin in the pl;l~n).~ !s 
nGl d~:cr,.::cts~~d b>• in1f;)p<.:!ri10:1eal d(ln:;r,i~t:·<1• 
tior\. in !THlllhU-is.on to !ntr;:rvenotJS cispl<1tin 
AYilil.ihiiity i!nd Storage: Ciapi~tin i5 av.iilable 
in vinls containing 1 tl n:g (ff 50 rr.g of drug a:: 
a 1-vhite, ly,,µhilized powcJ,,r \Vi,h m;,.11rii10\ ,rnd 
,odium chloride piu, hyd;o, hloric ,:cicL !t shcdd 
l~! rdrigeratcd at .:J'( a.nd pmkcted fron1 light 
du~·ing. sto:agt:. \.\/h<::n storf·.d in thi:~ ,vay it i;; 
:i:;~~bie for at ie(.!:-;{- 2 ye&:~rs. V./h€-n s~o;--td ;::t arn • 
bi-:~nt t€n1pe:-~1tu:e 1! is ,;t;;b)~ fDr at le<1sf: l :! 
n·10:~ti·1~ frorn ihe datt~ of rni::.nuf-acture (l OL Th:~ 
recc;nstitlired solutio:~ :~ st<1ble 1or 20 hour~; ,:t 
r{.x~rn t~'.ff:pt~r .. 1~un?. Protechon frorn ii8ht is;'!~<> 
orr:r:-1f~nd~c( in Gfd(?r tc preVE!nt decon1p:.)<.iiw 
tion. Onc<2 ,·econsdtvt<:•d it ,hould fWt bi,, 
rA;igE•;a!ed, in orde:· to .'1void ior;mHior: o, ,, 
pr~cipitaie. 
f'r(•1>aration ;..nd Use: ff,<i' I (i rng ;md 5() n,~ 
vi.;,f:,; of cispiatin shciu\d be di\,i1x,d \1,,i,h ·rn 1,1\ 
~nd .:;o rnt, :·t•~-;p,-~c;ivt!!f_. \•vith sh~:·ile \'\-'ctter fo:· 
inj~:::lion, US[>. The re,;ultani ~o!ution ~h,uld 
be de.l.! .;-.;id cdoric:,:; and wiH cor;l:ai:7 cispblHl 

Jt a conct~ntr:1t;on of l n·:g/:ni. 
NE!edk:~ Gr intr.Jv(.:r1otr~~ ~ets cGntaini;:g atu

n1inu:r? pd1 ts shouid :1..:1t be Ltsed for p:·.:::pi1rctli<)n 
or ~,dmfnistr,,tion o( cispla,,n. ,\bminu,11 re2ct:: 
\Vifh ci::p!~itin, cZ:u~;ing pret.:ip1t2te forrnation .?..nd 
FGss of potency. 
Admini;·tratiori: Ci;,piatin i~ g<',i;e ,ii iy c~drnin
istt'=-!~d b;: inl:ravenc-us infusion, although i:·,tra
pedtoneu! adrr:in:sttati{>P h~b been :·2cr::nt.ly 
i~\'Cstig,:1red U6, 29). Slnci~ the: re!atlve ·v·,:due 
ar.d m!e d int;ap!?ritoneaf cisplati: 0 i" th~ ,L;h
i~:ct of r:-ng<_:.ing i11q~:i~y, only ini.r~~vr:·no:J~, cH:1-
ininistrution \.viB be de;;cribcd in 1h:s :;(~Cl;[}n. 

Ci~.pic:1:ii~ v .. ·as original!\' t"--'en bv tht~ i11[r:i

V\:'fi(,:.:s pu~h techniq:;e, bul :H~phrctoxiclty '--V<"iS 

cornrn:.Jn arid ci-:)~:c-iir:-;iting. N:?pl~r;::-!o:-.:icity v,, .. <JS 

r<::duced rn dimi1ntcd by tffhnique0; which b
c:HtiJEd high ur~ne fln,,v. P:~!hydratien c~f p2• 
ti~:nt:: \•v!ih ;·:o:Tnr1I ~;<1line :nfusio~ts :·or ~e-..·cra! 
hrn.ir~. prio; to ad1r:inist:·-.:.1::e,; ·: of the d1:..;g is ;..:n;
k.~rrrdr :-ec~)n-,n-,cndc•d. fr~ c:dditior: 1 the recon
~:tjtLJtP.d cisp\;:~hn shou!d be di!~.:ted fu:-thr-::r in 
0. 91!-:) NS to J concentr<:::·!ori or O. { le l rng of 
chn/n:f of ,;a\ine. h addilion, rn2n:iitol 2:, ,o 
50 rng may be added to ,he i;,fu,ion b"!g QI 

furo~en:idt~ ·1 G to 40 :i:~; i1hJY be gi\'en c:on
corni:antiy with the inif:;;tio:1 G:' ci:,r,i2r.,n ir; 

fu.,;icr; io L1<:ilit~tr ft..nther 1.:rir~e {lovv . ri:1a!1y, 
!ht: drug ~hould be L--=fus~d over l Lo 2~1 hcu:·s 
in orde:· to rn1njn~ize na:..:-;<::a <:nd voro:tir:g ;1:~d 
n1~pf·1n)toxitit)'. 
t)osa8e: Ci~:pfatin h~1s bPen u:;~:'d in .:1 ;..·adet.v 
t}f dns .. '.lges anti ~,..:::::'dn~e~ but i:i gene1(:lh• given 
in dcses of 4D to l 20 n:g/rn::: !n J ~;ingiP d~1i \· 
d()St or !:" dos0s. of 20 to 3:·l rng.:rn:=:day :7cr 3 
tu 5 days. 'T rt;~ltnletit ;r:;1y be r'-?'peated .:H iP

lE-rv<~b ~.3[ ·: fo 4- '-•Ve{::l,:s~ dc.::p~nding_ nn patient 
iul{::anc(~ and borH!- 1r::~.nC\\' re;;erve. Hir:;her 
dose~i. r:.g.., 40 :11g/tn-~.:·day for 5 -dJ~'S v: up ;o 
2?0 r11g/rn 2 en l day,. ha,1.t: h?en .::rin:ir~is;~Ht~d 
'.-\'IWn "pmt(~ctin:{' ag,~nts old·, ,:;, ·:1•1~ NS. so
dium thinsulfo.tt', <:H ,he inv(,;.tig,, tional ,,1wnt 
\<VR-272 '1 a,e adrnini,ten~d c-::,ncur,·-:::;tly (2~!}. 
Sid'i! Effects .ind foxici!ie,: A:though :he neph
r,)rz~xic:ity of cispiatir1 "vc;s originaliy fell tu be 
dGs~-!lin;ti;~g, n:~11-:ti l(:>:1city }1as been pr·CV!:'nt

<!iJie \Vh(~n ~dcquate hydrctllon :~i providc·d ;:.~:1d 
,vhen the precautiom.r,r nwasu;es de~·:ribed 
above Jrc:: trd<e:n . tvklrE? n~cen,ly1 the gastroin
ic:s-t inal., neuropathic, and rnreio~upprf_..;:-;ive ef ... 

f2c;s of !.-it.p!~tlitt huve p1 oven to be do.~e~!in1iting. 
Tht: loAic effec.b <.>f (:ispL:t:ic. :-nay b(: c:i:Jcgo 
rb~erl i:"tS acute .. ;1ub~:ClJh~_. ;:u1d chronk:. 

l ~CtHe l<)Xfr.-ities: r1yper~er1~.i!:vi1y phenon1-
e11a h,,._.,~ bec·n ,lti,;;:r:b,·d ra;~;b; ,., .. ith ci,pb
\in ther-apv and con~i~t of a ~.pectrun1 frorr 
dern12toiogic r,,:~c2cti<.H1~ ftaci.;d fh;shing, <)1:
g:nneon:,tic cdcrna, urr:kaiia) to <tnuphy
l;~xis. Hyper~ens~tivity n.:~;3ctkms. are gent?r,=-:Hy 
\.V!'li -confroikd 1-vith antihi:ili:min;:,;; and 
,:ort:c•ot.t,.:ro!cb ~tnd. in ~tver~i cc,s;::~s. cpi 
neph::ne, ~nd :nay not prl~clude n?t:-i:·2tn:er:t 

no .. 26;. 
N<~U~i•::•a i?,nd ve:Ttiting \.Vi thin 14 hoi.1r-; c:n:

~e,.1n in ·1 OO~·h iJf potient~ .,,.v~:n r:;:c1.:·ivc ci~:. 
pla!:n .. un;e~~!- C~)rnbin?.:.tion;,; er t:\nti:~oH~f~( 
;ncdi(<:!:cr::;. ~,r·t~ aggressively u~:ILzed 1:~ a 
pn)ph),-'l,1ctic rnt:nne:-. [·~cth ce:·:1-ra~ (: •f! .. 
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chernote,:$ptui trlggE>:· zont:} a;-:d p~i:iph1?r.::! 
n:echcH1isn1s t'Ft\:'f' b~t>n nronn~<:d for the, 
ernetogen!r. t:~ff(!Ct of cbphtin. C:H.rulbi
nvids. sedJtfve-hypnotjcs. butyroph(~n()ncs .. 
d~x·~rnc-:th~::i~.c)n{·~, ~~nd n1<:~<,thiopr(;rnid<:~ ar~~ 
gen~:::!l!y in<: iridt·ci in cr~n~bination reghnen~ 
to p:event thi~ toxiciiy. f)elayed nausea ;3nd 
1,,·oniiting (24 io 9E- hour'.) :-1fter c!~·.pi<ltir: ad-
rnL:fstr3t!on.l ha5 bet~o described :u1d ;-nav 
dict~~l::.• ccnii !luaUc~ o( 2.nti~rnetks dt.iring 
the first week uf therapy ()O}. Diilrrhe;i ;md 
ano,·•~)(ia are other pstroinicsti11;1I •:kk .cf.
fec1::- ctnd shouk1 be n1anaged ~iympl:orniiti
ca!!~,. 
Sulh~Ct.1ir·· ir,-,...,.-ici!if:'.-..: Ci~r)ldtir1 is ::':-(N·:·ri.:1ll)! 
to>:;t~ fDr the SJ :~e3n1e:1t Df the prnxirnal 
ren«f tub~de (29), but the t:XilCi mcchani,m 
oi its n0pimit,>xicity b unkno·.vn. Th~ dEi
r!n1pnttt eff~}c~ on renal function u~uaHy ~)e<:tk~ 

t){!t•,,,een thE: l 0th and 20th d.3y;. aft<,; !her• 

.apy cr~d ,nay be augn)ented by· r.orlCDn-iita:1t 
,hernpy v.ith ,)n1in,)giy(:05]de a,-,tibic\ie; ;:,nd 
oth0r 110.phrot:,xic dr1_:gs OOJ 16). Thf~~i~ 
should hP <-.!~ed -...~•Hh cauUon in p(·1til:·nt~. \vho 
have received c.i,pla:in. 

/\$ noted nbovc-, clinicni evide:1ce cf 
n,,,phrntoxici!y c.:rn be avoided in mo;;! pa -
ti<:nt:: if agg1f~""'iv(' h~.-dration ::-<:hedlik::t <-tre 
uwd and if prope,r aiteri;iori ,o high urine 
flow b gi,,cn However. !;ubdinic,}I r,~dll(
tion in renal function !i.e., glome1ul,~r tiJ
t:·a!ion ;·at,:- <tnd :-t~:-;al pla~rna ·fio\tvJ tna\! (K'CUt 

in n:o!;t pJtient5. vvho tec:£~:v!:.· cispl~nrn, r:~'/(·'n 

if -;eiun1 cre::c1tinine :-en-:.ains unc:hnnged (16). 
ln rno:;: c~se:-:: !!1:~'i<'. ne.phrotox!c c·fk·cts. are 
t!?fi~por.ary ~1nd ;-evcr~ibl(!, 

f·lyp,mi;ignP~<:'mia oc::u,s in ,~pproxi
rn<!telv 60'}~. of pt!tients due tG hv!)t~nn.:1g
ne, i u1 i a, bu, ,;ymptorn, and ,igns of 
nt!UiGiT!!J~:cul;3r Jrrit-::bility ::~re uncornrno11 

!26/. Pr<:,ph,:l,1nic ~uppl,m1ent~1tion of mag-
11e::~,iutri l1:~v<:~!:~ v,,;i!~ nof pt<:~venl r:.::naf rn~it;
nesiun, \V~5ting. H hypocaic~1ni~ deve!op~ .. 
i, shoufd be cornx,ed -;.1nly after correction 
,)f rnagn:.:'sit;rr: d£~ficit'riCf has bet<n accorr-;~ 
p!isherl 

Ci~pl,1f:in th,i,,li)i ;~ ,!5sadated with dt lea,t 
te:·npo:ciry i nfc.::ti ! ity in tht1 V<~~:t tnaiodt\·· of 
p .. :tt1(::1t~:. Arnong rnak-s: rtc0h.:ing ci~;ptaun 
for t1?sii:; c:ancet' . a!rncst afi become JZO· 

~p,~rr,1 :c within lhP fi;--.t two cy,:le, of iher
-:7:)Y., but rtcov~ry of norrna! ~pern: 
n,G:-pbolop;y,. motiiH'i, :rnd spei"m count,; oc• 
cur:; in 4G';;, \-vi thin ! .:i to 2 years {26,1_ iviore 
th:::n 33~ .. ~ ef tes.ticul2:r cancer pr.llit:;--its v,A~o 

!1.~tV':~ n~c~~ived c!splati1) tht-r.:tp·y., bu~ '"':ho d3,l 
not ha.''<~ retrope::'itone<:J lyff1ph n\.:o::if? d=s• 
~~==:~:ions., havr:: succe:ssfulfy L1tht:H~d ch;:i_ 
dt;?r: U 1 ). 

Lif~-thre~~lening rr:?-Jciotoxiciiy i~; u:·1u~;ual 
vv,th standard-dose cisplat!n ch::r,\otlK:·,q:iy 
~r:d is gen~3dl;y tr.~nsi{~nl, \vlth i7:lci:f \:VBC 
ar.d pi,,t<::11:'l dep;ession ,,i appro:,i1r.aiely ·14 
cb.~':; and recovery at approxirnc1t~ly 2·1 d;.tys 
:1ft(?r th~;:iµ,, (I())_ Uft!cts oi RBC prGrbcrio,, 

mar b0 dela~•ed and curnulc,tive. HemoJv,ir. 
an;,•mia ha~ rarely been de,:cribcd :26.i . 
1\-~y{~los.upprl:s~ior-: is nKu·e cornrnr,,h ,:tnd n1,:t"y 
be dor.e•-lirnitinf ,vith high-do:;..:: cispL).lin 
rtgirn<::ns (.29}. 
Chronic loxic.i!;:·: Thi:~ m-~:.H~~t:n:,!d~y 2~~oci
ated \vlth cispl . .:\tin has been \V€~lf-d~~sctib\::d. 
A~. nephro,·o>:icit)' h:is become le,;:; troubk
sorne ,u~u ie;;, tioMi-1:mitfog, r:~;;,·otoxiciti 
h;i~ ,~rrwrg,~d as a dose-limiting and ,x,t,:·n
ti;~lly dis;~hling con-:r,,iication (26, 2<j). 

Ci,:platin in :;tand:Fd do,e5 h,,~ bercn ,h
sociated with penpher;:;i ncu,op.;ihy th;;1l i•; 
,isu,;11\' rna;1ifr,;,t cli,-iie:!Jy as ,en;.ory p.;1r
e~:thesia:: i,i a ,:~lockir:t~/glov~•J.' distr ib(1tk,n. 
Decreas~d proprioceptive :=,~!n:5,:"tlion i.lnd vi
brdf:ory Si:'nsory· lo~s rr1ay be den1onsl;-ated 
on neurologic ~~>:anlinai.1,)11 and by fo:'n1.:d 
testing of n;_~rve conduction v~•lo·citv. SEg
mental demyt:iinilti(Jn of P<'·riphi?cal ,1erve, 
ha~. been :-:een in hi!;~o!ogic spccirr1e11:1. l'\i
though up tn ~10 1}f.' of !n:·:g-1.:errn ~~urv\vor:: of 
te~t.icular cr!nter ;nay ccnt'.i:~u(~ l:(l cornplain 
oi pan.:slhesia~ .. the~;e 5<:~:;sory ;:lh!.?iton1en:.3 
rarE:ly limit tlw pcrfonnanc<:· ;;!.~tu, d pa
tients. ivlotor d,.-sf::m:tion ha:; beer, rardy 
oLsc,r,td wi!h stamfard-do,,,, c!~pl3tii: ther
apy but is. rnucli !YH)l<:: rono-}·:c•n in high-do~~: 
regimen,. !t n;;ty br? ag<i- and c,miulativ:~ 
dose~r<:-L:1tPd uccunlr:g in (.hi1,1':er-: and 
v·oun1t previously uirttE\~:ted ;J~lti 1~nts ;:1uch 
ie~:~ cr.;mnif.)nly thJn in Gidi~r., p;-:.~,,k!us.iy 
trcat:sd imfo:idu~ls (?6, )9. 31; 

Clinical ::ign:; ;i:1d ~yrnpt,:.,n::; of c,,,ntr·d 
nei"vous systr::n to::<k::ty f=-orn ci~pltitin are 
:i~l<Jtivf~ly tincomn·1on , ()phtf1t:1ln1ic ~oxic!ty 
{e.g . ., rr:l!ola:lb<:r nrvnUs and paµHi~~dr:.::r,a}.. 
non11Jl pre~:$~:ri~ hydrocephalt,:~: a:1d s~; .. 
zu:-r,::). have b,!en de:.::::-ibe·d Clo .. 26). D<un-
~1g~! ks th(: org~m of Cott, rnav rE~;ult in do5e 
t1nd t?ge-related O'.Gf'ox.icitv ir: up to 50'}t. of 
p:Hi<:~nb, \.\ihich r:;cty lx~ rnan;l(:·~; i_ d:; bi:~h ... 
'fn.~:qucncy hec:: ir~g less -:ind tinnitus (1 O.; 26 .. 
:\I, :12;. Ch!fdren and pat,en,:; who expe
rii:inC(-? cHnicai n(!phrotoxicity· n:ay be n10:,~ 
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!it:i,ct~pt;b[e to ototoxicity f:orn c:~,pialin 
( i G .. 26). \1estibulc:r tox,citv, otL~igid.. ~~nd 
deafnes:; .a;-e rarely re:.:pG."t\;.'.d. 

C,ron;c vu:;cu;«r \0>:_itilY, 0spcci«Hv R,ii
:~:Jud'::. phenon:e1~1on, hJs bt'en :e-p<J?ted 1,-vlth 
ci~;p!a.tin .. Although RJynaud':-; phtnGr:K:ncn 
ch:·t.n·lv occur:; in tes[is. (.(H1cei pi:lie;-!ls vvho 
!-:ave beett treated \•vith rr?girnen~ that ic<:k 
cfsp!atin., ii' 1:.,; <:t lc-~1st t\v,:: 1'!n-1e~> n1or~ fre
quent in :egi1nens th~i.t in<:lud{: it (31 L tv1v
Gcardi~~J infc.:.rclions: co:oni:ry c:rtety dis.ease, 
ar:d t:ereb:\)\'i..\Sctda.r ,acckf1:.~:ns hove bten 
reoorled in surv1,..:or5 cf te!>t1cufar G:incer \vho 
hJ•.:e received cispL)tin.: but lhe ine?d~r:.::e 
of these s~'-':er~ corn pf icc:1 inns L~nd t~H~ ca:.::;t~
d(~,Ci re!dl io11:;i:iµ t::, cbpl<~lin thera;:;y hi:ve 
been difficuil to establish conck:siveiy. 

Because of ,he"bifunctional aikyLiting agent 
activ;ty of cisplalin, predi,po:;ilion 10 them:
currenc(: c:f SE:-::ond 111a!:gn(1tH~fes ha:; bEen 
;:t ( 'Ot:C(-::'n. \ 1\'hif~ aci.:h-: ieukerni;! and o:.h~: 
turnor, b.:t· • .;: bcc:·1 rcpor1I:d in hng-tc,-;-n 
can-::t~r :.:Luvivcr~; v~1 ho have rec<::;ivi~d ci!;ph
tin ther:.py; when one subtr~ct!' patient!; wil'i; 
1.::>:tragonc:dai ge:To cell C:3ncer~: (who hc1ve 
,,,n i1,creased ,,sk of ;;pont<?neot:i; devd1:,p
rn:2nt. of ac:ut0 leuk<?.fftia; and p;:tt!ents · ... vho 
h~v,~ :-~:-c~ivt:!d other alk),'L":lting <igeriis or 
n,ainl"t!n,;1K~i t.hH,IP}', theil' i;; no ino,,,a~ed 
risk of second tumors among c1spk:tin-treated 
p;:,ticnt;. 

B. C1rboµfatin 
iv'omern:fa.ture 

(:;eneric ncunes; C<.1rbopJc1tin, CB[)(,:\, l~'i-

8, r-~sc ~!41 :~40 
Cc.ana;erciai narne: Puraplatln 
C71e:nical narr1f1•• cis-diarnrninE.? i':, 1-c~y-( lo
bulane dic~~rt)ox\!L~to~{Z-)0,0 1

; pf<1r:rH.1t-n i! 
Aatiiwnor Activity: C:aboplatin •N,'t:i ,vnt.h•> 
~:ized by Ciear(~ <.ind Rosenbt:.!rg ~n 1981 . {tis 
th,: f;rst analog of c~p!<itir~ io bi~conH~ corn
nu:•rcL1iiv avuiLJble and, in in vive ~:ludies, has 
demon,tr<1ted (:::,mparable activity t<:, cisp!,:1i11 
(331. Cro~5-n~sfst~,n{:0 \-vdb cbpii)tin -. .. tt'.t:; dern
nn:;traled in thrl:.~ fnurine t1jn:o~·cell !ir-:cs (L 'I 2 i G: 
P388, an0 ;\-15076) (.")4}. Superior acth.:ity to 
cisp!atin ,va, 5fH:,wn ag.iinst P.246 i:,p,dennoiu 
cc:rcinn:na. /\n incre~::;ed ratt! of nuc!ear pro
tein phosphorylation of tumo; c:elis versus nor
mal (ei!s in c<Jmpacison with cisp!atin, ,1~ weil 
n, fh~-' !r:ck (;[ nephrcloxicjiy !n .anirnJI~ .. \·Vt.:'n.:' 
factors which led to clinical testing of thi~ age;,t 
CB,. 

Clinical c:::Jn1par;s::Jn5 ot Ci1rbopi3tin c1nd els-

pl~Hh: i.b single agc.:!ni~ or in CD;T:binalion h,:t•,.-..:~ 
\-'ieid0d rcrnpar;;1b;e ff:.\sulb C;J:bnp~~lt;n Jc(jv
~t}1 ,,.-.,•;)s fi:~t detnonstr<.:ttd i:·: prev'!ou.;!y treated 
pal:t>nt~ \Vith <:dvanc.td ov~lf"ii:n ca110:.:r, in \Vho:n 
it prcduc<~d respons:? rate:; of 'f :·~ to 6(J~X,, v:ith 
th{:\ hlgh,~: ratt_:s noted !n 1xntents \·"/ho h~d not 
te(cived priot cispJa.ti:1 VVh<?n Jt:r.dysi~ \11,'c::-, ;t~·

st;~i<:t~ to paiients -.,,.vhose tun-}or proeressed 
durinf~ c1~platin th-:.:-rapv_. carbopli:l"i:1 pr,.)duced 
respDnses cf shvrt du1~1tii~n in ,.1nly s·}~ {35). 
lrnpressive- CR r,.:tt:~~ ht.i.\:e br:.•en :tportc~d in stud
ie~ in ,vhich higher thun conve~t~on~:I doses of 
Cf.\:boplatiri \vere 12rnpk)y<.:d. r::or<~>;a:nple. ()zols 
,ct Ji. gave 200 msfm:' of carbopi~:tin by 43• 
hour continue:.;, ;ntr;;vencus !niu,!0:1 and ob-
9.:'ivcci CR:; i~l l :3:~.; of pati~!nl~; 1nedi;::n s,urvlv,-11 
of CR pa,ients WJ.3 i:1 excess oi 21 ,nonth, (3€,). 

e~!::ed on the~(: and other 5tudies, cnrbt::pia
tin hc"ls bt?2r: tesl<:.!d (.::i fi:~!-Hne th~:r:=.1py ft~t ov~r
ian rancet and h~ts produced cUnicJl CR rate~ 
ef 9 to 62 1~h and c-ver«i! re;;ponse : ct!t?.5 of 45 
to CS~·~, ~·vith a clc-r.tr do::c~rc~ponsc rci<:I ion:;hip 
1);'). h randonii;;ed !;tudi"'s tJ,at bv0 <:om, 
pa:-;;,d carboplarin .;nd c,,pi,llm ;n nev_,f~· di
,::.gnosed., advi:tnct:d ovc1r1;?n c.::n~:~:·r_. (:1:ifrtl).:Lt,:tl}it~ 
activity h~Ui bee;l nottd. HoYvever~ la.:·ge dif
ference~. in favor of carboplaUn \'\-·ere :iP.en 'vvith 
re,;pr~cl to th~ inrtdencP nf ren~d ~oxicltv,. oto
fn:<icity .. pertphe:·,:d lH~uropatJiy, J?;C:Slr<1inle~ -
tin,d toxicity, and ovf!ra!I wit!ingness to continue 
v~:ith treafrnent (37). {)niy :-nycl<r;:,pp:'c~iSif}f: \\'il~j 

obS{?J'\;i:id rnor<.:: fr{?quently arnong carboplc!i:in
trec1t~:d p2tie1:is $irnH;;riy, pha.~(~ l!I randor:":
;zed trials o! c~Hboplar:n vers,JS cispla~:n 3n 
cornb;nidion \•Vith other dn.:g:; j;7 de novo ad
V<H"::•::.\:d ovari;i:: C,:\.nce:- hav(~ sh;)Yvn i:Ornpara. 
bk r.!in!c,I CR rat,;,s (14 to ,J4%J, overali 
:--~:-~p(,;~,;t:: 1a!('~ f48 ::u 90~{,}.. rr:i~<h<1n E(:~spon~e 

dura::cn, o:tnd su:-viv.~\ (JH). 
C:vbopli?.tin ha~i dt:ir:c:::itral(•.d ,:Lct;v·i~; vg<:in::t 

:;rn.,dl c:ecll lung c.rncer. in v.-hich it h.,1s !x?,~n 
,lredoniinant\ te:;ted in previous!y ,;ntre,1t,~cl 
;iati(~nts ~vitb exti:•nsi,...-e dii;e,:tse l:i th<:1: ::et:ting .. 
::-ir:gk~ agent ;·e:;ponsE~ ra:<:.~s of 1 O "to 791~<1, of 
brk ... f dut<:tion th lo : 8 \"\1{:ek5;; h<}Vi~ been ob
s0:ved (35}. !n i:ornb~n~1t~on \\,·ith ~topo~1ide- 29 
to 6()% CK rate, ,rnd 12 to 13% CR rntes !uw 
b\::en se<:.:i~ ir~ i:rPi!<:!d-dise<:~e ~ind e>~ten~lve-0:s..
EOSt~• PL.\tient~.- re:;pectively. Ch-:-::e <:J?~ain, :_he::e 
r:-)rni:,;:;~ons h~~ve Do:- been durable ({;i} 

Pr,,•llrni:;,irv da,;i sugge::t !hat carlxiplatin ha:; 
!Ki.ivily si;nilu;· ~o cl~~fati;·: in no:1-sinc1ll-c0H !ung 
can<..:fr, het.:d and neck cancer, and in g0.ni
tourinarv (ancer pat;ent:-:, par~icuia.dy in tfH)St: 

piti,,:,t, with testicular, bladd0r, and cer;,;c:;il 
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t:hen1orec:t~ptor trigger LO:':i:·•) and pi~t ;ph1.:.·r~::.! 
rn(:~hanisrr:~. h;n .. ·e be:~n proposr::d 1:or th~: 
en1et0genic c·ffer.t of ci5platin. Cannabi•· 
rooids, ,erfa: !V+::-11/,:motks, L1tyr,:,ph(:t1ones, 
dexarnellnsone_. ,ind rrwtochlopra;nid,"? are 
ge11~:al!y intlod•.:--d in (ornbin;1tion reg!n-1en:; 
to preven; this !oxicity. Delaved nau::ea and 
vorniling (24 to 96 hour, after ci,,iforio Jd-· 
rninistr2tion1 has be,2n d:.:,sc'ibe-::1 and mav 
u;ctate- continl!ation !~f antiemet:cr; dur:n:; 
the iirst W~l?k of thernpv nn,. f)iarrh~il ,l:,d 
ccnore;,ia are other gaslroink·stinai side d
fect1 ,~nd '-'hotdd be cnanaged syrr:ptornt1li
ca!ly. 
Suhar. tl{e u-,:<i,.-i:ie."-: Ci:-ipJalir! :~. csp(~c!;~_l/y 
toxic for the 5?, ~e~rt:erH of the proxin1:1i 
renal tubuie i29L but {he exnct n--:ech,3.nisni 
of 1t'.; nephrol"u1'\i<:ity is uni<.nm'<'n. The dd
ri,11e::1tai effect en ;-enai iunr.fion u,uaH~· peak\; 
68t\-v~n the rnth .:nd 201h day, ,~f;,~1 !h?.r
«PY and rray be augmented by conoln:it;lnt 
tht:rapy 1.v~th t1rnir:r;glycoside antibiotic~ ar:d 
cth0v ;-:ephrotoxic drugs (; 0, 26_1. These 
::..hnu!d bt? u~ed 1/.iill1 c~uHion in p<iticnt-; \vho 
have re<.e;ved c;spk,tir;. 

,\~ not~d ~bove 1 <.linictd ~:vidence of 
nephrotoxicHy c<:n be av·ojded )n n:o~.t p.:t 4

• 

h<)nt~ ii ,1ggrt"..:~;h:!.: hydr.:1tion ~dv.:.'duk·s r:te 
u ·,.'(! ,'ind if J:!rc>pi:r .Jt!ention to high min.; 
flow i'.; given. :How':vcr, st1bclir1ica! reduc
tiw1 in renal f11nclion (i.e. , giorneular i'il
tr,~ti(!n r;i-i,, and renal pl;isin« flow) n,ay oc,;u;· 
in trios~ par:lt?nL-; vvi!o i{!C(:ive cispiatif!, ev~n 
H s::'nul'1 :Jeatinine ,en1c:i.ins LirK:!1;.\nge(i (2frl. 
tn n-:o.st c,1ses, ~hc:;i,:- nephro!o>dc effect::. are 
ternpDr.~ry and rever$ibi0. 

i·i·vpon1:_1gn<:!sen1ic: occurs in appn:)xiv 
rn.<lf~:~ly f;(}t~h of pat:ents dwE· to hyperrnag
r:e:; i ur \ a: (n)t sv:np~o•rn~ ar-:ci s·igns of 
r;;,u1omusuilar irritab1iity are lmcunimon 
;)6). Propkylan!c suppie1ne~tJiic)n of mag
t::..>s.iu:-n fev::~l~ vvil! not pru112t':t ren~,! rnag
ne,lum ~v'1sti!Jg. If h~·pocalt:.emit: cle\<elops_. 
,t ~imu lrl O!~ (.o,rccted o,.I'. after ,~onectioi~ 
Gf rr::.1gnesiun1 deficit:ncv ha:; been accon-1~ 
pl,~hed 

C ,splatin th•,:r;,py is "'s,oc;,1ted wilh at ie.:ist 
t,irr;por,~ry ini,:r!ility i11 the va5t majority of 
pati0:its. An1,)ng niale:; receiving ,:isplalin 
fo:- i:es!i~ crtncer, a!nlC,•~t .zdf b-ccorfit! :JZO· 

:;pennk: 'A·ithin the first l.\•vo cycles ef ther
apy, but reccvery of ;10:-rnai spt:rn1 
n:o:phol(J:gy_. rfloti lity .. ilnd ;pt::i n-1 cnunts oc
ni;-s in 40'% within ! .S to 2 years (Z6). !'v\ore 

thein 33~•:~, of lr::~ticular c:incE.~t p(1tient':i \.vho 

h.;!ve :·~:-(_:rl-. .. e-:-:i r.i~-p!~itin th,~•riJ.PY.- but ,,,;hu die! 
not ht1ve :"'(~t:'{)p,?tite:'!::•.al iyri~ph t:oJ{! dis.

$1::Ction:;_, havr- st;Cct:~.~.ri_:lly fathtr~d chil
dren crn. 

Ule thrc-1tcri::µ: rnv~~Joloxi( it'{ i~ un:.,;sucl 
\.,.,;th .aand~:-d•cios(-: ci;p1 .:~ti:--·. d·:~:·no1:h,:~r;.1tJY 
!l:~d i:; g~·~f~r .. ~!"illiy t~~1n.-s.:e:·1t., \V:'th nadir \,\/BC 
~lnd µ~ateiet tfr:p.-~:-;.;;ton :3t :3pp:nxirn;1tely : 4 
day:-: arid rc~0very <7-t upp:-,::>>::trl<~i.t:lv 21 d:,ys 
~lftei t)H~rapy (10), Effects of RBC production 
::1cty i:H~ d0lJyQd end c~1ffiubth:e. Hen:olyl~c 
r.'tnen~ia h(is :·areiy be:.:n de~.cribed (26; 
i\.1yeio!;upp:es~;on is :·non:· cor:-trr1on :irld niay 
be do£-<:•lim:ting wiih h1g/i-d(d! <:i,plJtin 
:·::~girn,~n:; (29}. 

Chronic fox ic ity: ;'he neurot(lxf:_:;ty a~~~t~c~

.~t;:'(l\vith cisplatin has bren 1-ve!i--de,crih:!d 
_;\s ,,eph,ntnx!cit\! ha, lx•;:orrn~ le,;<, tro,,6\e-• 
so:~·u.?- and lE!SS dost?-lirniting, r,eurni.GXi( d'l 
has. emE:r;~ed ;:s a do5e-hrnil:n~ .ar~d poter:-
tialiy di,;abiing cornpl,0Hiu11 (Zf., 2.91. 

Cisp\din in ,:tandard do!,f:'; h,i,; betin il''

S{1c:~~teG v·,ith pe:rjph,.~cal n;:•u:·op,:,thy that i~; 
usc:aliy m,)n;fest clink:;11\' ,l., ,,,,nsury par-• 
e~the.;~ia.s in r. ;' --;to(king/g!ove1

' distdbLilicr:~ 
De<.:re~sed proprio~:r::pti•-..·<:· ~e:i:1atic:H1 a,id vi-
brfltory :;;er:~,')r'{ loss rn:3~/ be dernDn~trated 
on p<:~t;:·;:>iog;-c {!'XUrnin~tic;r: a.ud by fonnai 
1e:=":f ing cf r1!!P,,-!~l cor~durtlon velocity. S ~-g .... 
rnc:ntar dcn1-yeHnc:t.ion of per!phera! ner.:es 
ha~; b(·~cn ~;pen ln t;;s.-=:ologic sp!x:in1'::.i':'L ,-\l
tl:c1ugh up ~o .•:lO~{: of kJng t0rn1 S-\.JtVivnr:; ot 
tti~ait:..:la:· c;;nc(•t n1<~v cont!nue to cz,n1pL1h~ 

of pi3t€3'Stht~~;i:1,;, UH:"'.,i:: :1Pt:!)!lry r1h':"::1Gifler;;~ 

rarr:fy· lin:~t: :h!~ pe:forrnance ~latus of pa
tJent:; :\1otor dy!;fui"tciior~ hL;~ f::.-een r~:rei;-' 
obsen:·pd \v:th stand~~.rd-(!O~P cispi.:1ti n ther
apy bu! i~ rnuc:h rr~ot~~ cornn1on in high--riosr:~ 
rcgin1en:;. ll n1<1y b~: c.ge~ and curnu\.ahv~~ 
do!;c-rei-:1tcd, occurring in chil+en ::1nd 
y<H.1ng! pn.:vio:...rsly unttet)ted p.:-,ticnt:; rnuch 
le~.s cn1-r"tr-nonh· than in older: previou5iy 
1re.:1t\~d lnd~vidut.~b {26, 29, ~ 1). 

CJinice~! s:gn~ ;Ind :,yrnpton1s Df (en.trc:1 
n(~?VGE;':- 5-) .. ::t;~rn toxicity f:orn (:ispiot;n :ln:: 

reL:\ti\.-f?iy \_;nccrnr:iun ()phth~: ln1k toxicity 
{i:•.g ... reuobutbar n::~uritis ~nd p~p!liedernJ.t,. 
noiTn~! j:)res;;u1(• hydroc~:-µhalus. at:d ~r~i
z1.:re~i ha:..--1:.~ b!:-2n de~cribed :·: 0, 2t-i;. Dani· 
i::.;e "tc the organ u( Cnfti n1Jy n~~:.;h in do;;,{:· 
<1nd i?..ge-relat;:•d ototo:dc~1y i:: up ti::: 30%} oi 
IXl:ient:;, v-,·hich rna\·' he n~?.nif~,;t ;ls. high
rrequency he~n-ing io~3. n:-irl tinnitus ( i 0, .!J,_. 
::1; .::11. Children and pat.ienis who expe
nence c.linic2) r;eph .. ·otoxicjty· rn~n· be r:10:·~~ 
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suscept·ible lo otolu.xicitv frorn cispL.H:n 
Cl D,26). Vestibul;ir to:<icilY, ouig,a, ,ind 
dcufnes~ are :a:elv ; 0port:2·d 

Chronic ,.•::iscul,tr t·;):(!c:it~,, i~S.ptE.'C}-idiy r-~.)V-

n.;.u(i'~: phenorlH?non.: h~!:,; been n?po:i~ed :..:vi:h 
ci;;platin. ;,i1hough R:iy,,a,d's ph(inorni:•non 
r·.lt'-'a!°I~.' o,:cur~. i11 ~t:;~li:~ cat:c~:'t pai:ents , .. ·...-h(; 

ha\re bc::::n treated \•iith regime;,s that b:k 
cis.platin_. i: is. at k~D~t :\vr:, ~1rne'.i rr:orc fn~-

quer;t in regimen;, thai i'lduc:k it (31.). M\'· 
oc.i1dial infarctions, cc,ron;_,ry artery d,~0<1SP, 

and cerebrovas.cuiar c:ccidern~~ hc;ve tK:en 
reD();-ted in surv,·vors oi te:;ticu!ar cc:.ncer '11vho 
h«vc rece:ve<l cispi3tin_. but the ,ncid,?,;.:-€ 
ofthest.: !':<~vt~rt~cornpI!caifons Jnd ~11:: ca~_:sE?·· 
f-'ffP-d n~lc:lion:;hip lo c.lspi~:i.th·: therapy h(:ve 
been diffiu;lt to establish ~o;,cksiVP.if. 

B!~(:~1u·~e of the bifuncuonai aikyliHlng clgent 

activity ()f cisplatin, predisµos,tion lo the oc.
<.:urrenco cf S.E(ond rnal:gn~u1.: ies ha:-; bee:; 

a concern, \!\'hi le acute leu!~en1ia nnd orh1:::r 
turn or', h,we be-en reported in king tem, 
<:unt:;(;r survivcn; \vho ha,ie received cispb, 
tin therapy,. \.vhen one?. subi::acts patit~n{s ~•vith 
E>:tragnnadal g~::1rn cdl C:1:tnfJ!r:; (_-..vho have 
an incre~sed risk of '.ipont<:JVXJu:; devt:1op• 
rnent of ucut::, !eukerni;,t,! and palit~nis \-vho 
have rec!~ivEd ot:h€r alkylahng ,:genls ~)r 

n-wintt~n<.H?CP tJH!rc::py, thcrP i:; no incieD~ed 
dsk of second H;n)or5 -c1rno:~g e:spi.atin-treated 
patient5. 

8. Ciir!:mp!atin 
,"1'omend<1/ure 

(~'en~rk: narnes: CiHboplatir:~ CBDCA. ;l,·-i .. 
8, NSC 2·\ 1 240 
c:ornrnr:.=rcial narne: P~-:.c;tpl~tin 
("hernica/ nan1t?: ci:;-tiiarnrnine f I, l -{~vdo .. 
bulane dicarbo>.yia,o-(Z-){),0'] platinurn H 

Anlhumor AcliYitv: CJrbop!.;tin '8,1:-; ·;ynthr~ .. 
,;;zed by Ci<:"c1re and Roi,enberg ,n 19tl1. if is 
th(, iir~t ;m,tlog of ,:-i;;piJtin i:G lxcome ,:orn-
n1,!n::ially avaihibi:.:· .:3:·id: ir: i:~ ;.,lvo studie~: .. ha:; 
d•:rrn;nslrated c<H11;J,lri.~ble auiv;ty to -::i,platin 
(33). f .. >oss-resi5t~nc~: vvtih c1splctf1n \Y'1S dern
or:str~ted in th:f:.:e n1urin,~ turner cell !lnf?s {LT J.1 O .. 
P388, and ,'v\5076) (34). SupPrior ,Jcti,,;ty lr; 

cispl:;3tln \v<.s shovd1 c~gai1:s{ P:.?46 epidcnnokl 
carcincrna. ;\n increa,rcJ ,;;~t;:, of m.11:leiH p;-cl
tcin pho,phor)'i,,!ior: o! tumor c€!h v~!!Sll:, rn,r
rn,d ,~ells ''n compa,iwn with cii;J}h1tir1, ,1., ,-,;e!I 
.:ts l:he ~~ck nf nPphrolo>:.icily in dnirri(1ls. .. v.-'t:re 

factors w·hk:h ied to clinical testing ni th,s aglnl 
~3 31. 

pl~ttin .:,~; 'i-Hl.~;!E· ;1ger:1:s Dr in con-1b:na~iDn h~1'..,'i~ 

ydtt:d corr;p;11;1b!e ,,,-,t;i:1,. C:arbopi":in aC:-:v
;ty 'tV:.15 f!r:-;t dernon~ti'<:dt?d in p:·eviously treated 

pc1: ient~ \V~th advanced ov~1ri~1n ca:1cer; in ~·vh:::m1 
it: p;nduci~d rt~span:-:e :-at{!~: Gf 1.:1 to 60;?;: ,,, .. ith 
ih~~ ·;~igher l'Jl\:•~c noted in pati1.:'r":b \Vho had nnt 
rece!':ed p,·ior cispi~t;n. \'v"he;1 ;~naiysi;. w,1, re
~lricted to patic:1ts ;,·vhG'.~e ;urr-oi p:·ngress0::I 
du:ing cispiatin iht?rapy, c1rbopiann produced 
tespD!!:iP.S. of ~;hort ck:ration in oniv S'J~1 (3 :) ). 
irnprris~ivt~ CR ri'.!11.~~ ~~3\'f! b€:E-::1 reporied in stud
i<~s i:·1 \vhi(h higher than conventionJI doset: of 
c.;trbopfati:·: \•Ver~ ernp!o~;ed. ForexJn1pie, ()zol:; 
:.:.~t ~1 l _ gav{~ f;fJD rt~g/::1~ of carbop!atin by 45-

huui con ti nt:ou:; in travt~ne~;'> i1 du~-!:_.1n i:tnd ob
:;,~,ved CF::; in l ]% oi pa!ie,~i;;; median survival 
uf CR paii()nt:, w,l'> i,'. exces~ <li 21 monihs (36). 

8;:;;cd on th;:•,,E ,rnd other ,tudie-;, c,,rbc,pla
tii~ has b~~r-. t~?sh:~d c::-; {ir5-t--1ine therapy for c;var .. 
i~1n canr-er a:1d ha~ l)H.Jduc1:;c.~ ciinic-c.d CR ratt.:-~ 
of 9 to 62 '}~ and ovcral.! response rates of 45 
to 85(;.o, ~·\:ith a ciE.~ar das.•~-:·esr-H)£1$(:\ r~d;;.tior1~h1p 

(·: 7} In rancior.1iled ~tudies th<tt hnve co:11-
part,d ui;bop!Jtin ~,.nd cisp!cstir, in 1,ewly di
,,gnosed, 11dv,;nc~:I ov,;1r:an cc1.nuir, conipa;.abk, 
ac.tivit,,· h,t, been noted. HowcvN, lcligc dif
i"<~renct?S in fav~)r of C;1rboplatin \\ .. ere s(~£?n \.Vlth 
respect to th,.:- incidenc<::: of renal loxic)1.y! nlo. 
to>dcity .. peripherEd neurop<1thy·. g~~irointe.-; .. 
,inal toxicity, and ,wed! willi;1gnc,s 10 ci1irtinu{~ 
vvith ire;;1tinent (37;. <)nly n1y('.iosuppn?-sSi()1i \>Vas 
obser.ed mere frequentlv ;:irncng GrhopL=11in
t;;>.~ted p;~,ients. Simil><dy, phasr' Ill rnndom
izt:r.i trds 01 carbopL,tir: v;~rsus c:lspi,itir: in 
con·,bin<ition with othe dnigs in ck n<;vo ;id
i..:anced ovanan cancer h~Vi:" sho .... vn c1.:.i:r1para
bii~ clinical CR l'dtes il•\ to 44%), overt:!! 

, espon~e rates f~~ 8 to 90~{. _1. tnedian ~,~spo~~E: 
dur.ition_. a:'lli survi\,al (3g}. 

C.:ub(JpiJ!in l1Js :::.lcrnon~tr;.1tE'(] activ~ry a~;ain~a 
~n1J!I cell lt1ng cJncer 1 in Vlhich it h;.1~ bx:Pn 
pr1:1don1in:1nti)• te~ted !n pn~.:vicuslv unt~l:;1ted 

pa!ienL, with extff,sive di,ea~e. tn thf!t· :.l'!ting, 
singi~ :..'lger.t response :-~tes of 1 U io 79\!•:~, !)f 

brief du,::ition (ii to '! B w,,,eks;, have ber:~n oh
s£~r\1t~d {3S) In cornbin<)tion ·~-viih etopo~idc )9 
io {1(; 1J•; CR r~tes Jnd 3 2 to 13~1~. CR :a11:·~ have 
be,-n seen in i imi,ed-disease and ;cxten,.ivt'-di,
~~.:1.!:e pc11ie:1ts, r(:~.pect(\ .. elv·. l)nc0 2~gak:. the~.e 
1erni;.s1nns have not been du·ab!~ i3,~). 

Prelimin;i;-y d,ita ,ug::;est ,hal c;1rhopl;i,in h,i~ 
i3C:tiviiy ~·.j;-r;i.lar :c cispi:1tin i:i no:-1-St:"";i.,!lwceli !ur:g 
C<:l.ncer .. he~-:.d and neck c..:1.ncer, Jt:d !1: geni-
1:oui·i,12r)' c:rncer p;it,enti;, pa;-t,cuiari~' !n tho,;e 
paric.'nts \Vilh ,t•,t:ict,b,, ::,ladder. and cervical 
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tu:11or:,. Activity h:~s <li!-a L)Ee;i obsetv(:d in pe
di~:.tric btc:,ir: tlJff~or~: (rnedulJob!a~tor::.~). (;::.r• 

bop~dtin h2s nG ~~cti-...·:t'l in cclon cancer .z:nd in 
previc~tsly t:{"'~~lc~d br.~a:-;~ c::ncer p(Hicnts ,34} 
,\.fed-1,mism of Aciior1; Carl:,,pla1ir, :rnd c)sp\~
Un sh:Jre thr. s<1rne nit~chanisn: of cvtcto:--dci~y 
(34) (<J.rboplatin bind,; to 1:/:'",U\ i.-1 a :;in1ilar. 
bl:t sto\•V~r .. aquittiO:i n~ac: ic:1 i~nd cro~~-!inks 
DN/\, resulting in non--cE•H r:ycl1,-depe,1dent tu-
1-rior ctll lysb. C:-c>s~.-resis{<:nrt: vvith ci'.~piat.in 
'.-,;is be~n denionstr,,kd j,1 murine tumor cd\ 
lines. 
Pfwm,.it·tdogy: Th<:' it'dtKed ,E•activlty of ca;-
boplatin in comparisc;n wlii; ::bpl;itir, w~,;!t<; ;;-, 

:;Ju,,,.ver binding tc plctsrna proi·i:'.inj. Therefore .. 

'-",.Hhir: 4 hours of a<lrn1n:~:ti~1t10=-:_ .. ;,i gret.1tc-r pe:r
cenwge of uitrofHtr.·r:1ble ~)lc1!in;.:1n i~ p:t:st~;1t lr: 
th<:! urine. The 65i$ ur:n.:1:v excreUon of c~r

bopl"lfo i5 appro:x_i,11ateiy double 1hcit of ci5-
pi~~tin d4, i7). The b:·c-pb:inum h;ilf-1:ii' in 
;;.xun-1 1 ho\\·ev._:~:, i~ 6 hoUt"$. tn contrast to 1Es~ 
ti !J:', 1 hol:r for lh,., p.:,rent c:umpcl\JP(!. The- ,ICUt<2 
l<::th;d dose ,$ 10-foid grxia!f': ('\71. 

Both c.:::rbopi«tin ~:'l!Xi ci~;plal:in ,:re <:feared by 
,he kidnevs, Elirn1,,ation of the former ;s ~lrno:;t 
c<,;n·,pletely by gio1rn:irv!,ff fili-ration. As a rn~u;t, 
,here is little concentration of c;,rbn;)iafo1 at the 
:<::r.al h1bui~r iev(:I, ·~.vhich rn.:1y ;~<:C(H.:ni: for its 

diminii;h:,d n0phrot<;xic potential (3{; . 0(! lb:· 

oth<:r h;ind. r,:'Ciuc0<.I rer:ai !unction incri?.a,11, th? 
serum hal:"-Hfre <1f r:arllnpb1i11 and ,esults in in
creased ff:ye-lctoxicity. Therefore; the do::e n~ust 
bl~ ,d);J~ted in palienfs wi:h rcnai d;'ofu11c,ion. 
Eg:orin ,Hal. have deve!oped .. forrnula for ,:fo.;:3ge 
d carbopbtin which i~ b;:,,ed on tho?. pretr0at;w:int 

platr:·le1: tount) creritin!ne dt~;1rc:r1c~. and body 
surface area (30}. 

Avail<1bWty ,md Storage: C,rboplatie ,s corn
,n~!rcialiy supp!led a~ a stt!rde 1,/ophi\1r.~:d pO\•\!

der in :;ingl~:·-do~<"! vial:-i cont·,·:ining SO n~g _. 1 SO 
mg. or 4.50 mg o, the drug, in eq:.;aJ pa,u by 
\.Vc~!ght \·\'ith rnur:nHol. Unnpcned vi<:is dre stJ

ble fot as long,!'~ 3 years whe:i ston,!d ;3t teni
pc~rattu<:.•~ of 1 ):: to 30''C end \\1ht:•n protHCt{~d 
from iight. 
J·'reparatfon and Use; !rnmediatc!y prior !.o u,;e, 
◄~ach vi~I of carbop!ntin f.houfr:t be !C!Con~lituted 
\.'v'i'~h e;ther :;l(:ril{~ ,,v.:lter for injE-C:'ionf U.S[J_. 5 ·~s 
dP:<:ro~<! in \Vdh!r, nr :--odi!lrn chlor idi: inj,:1ction. 

USP, in $ufticrent \'Oiurr:e to produce a CH
bopt.1ti:1 cono.~:1tration of i O rng/rnL C:?-,-:bopl~~ 

tin can then be iurlh,r diiuted to cv-.c<:ntration;; 
i;1S !o\.v a :~ 0.5 n1g/n-d •,..vith s-r~~ dc!xtro~;e or ~o-
dlum chk,; ide. 

A~ i~. the r:d::iP \\·ith cis.platin, ;1h..::-ninurr: re2(:ts 

\·\·itl·: c<!rbop~,~tir~.- causi1·1g p: Pr:i p~tl,te fo1Tt~ation 
J::d Jo:::-: of pot;?r:cy. Needle~. or inu·.:tvt:no=_:s 
~ets C(Jn:.::.ini:1g afu;-nin~un parts shquld 11ot be 
o~.ed in ~r:; fX~Ot.VJ.tkH1 c-r adn1lnis1rJtion . The 
dduk:d d1ug sh.J1.dd be vi,ui,lly in,p<!cted foi
p,:u•ticuic:tc rr:.atte=- ar:d di~.coloration piioi tu ,:d ... 
n-:inis\ 1 ;~ t;o::. 

\!Vhen pr~ipar(~d JS di feclc:d .. carbopJ~\tjn .so
k:1io1,~·r a1e st;ibl(' (tt .:=trnbie~H teniperatut\? fo: B 
hours. Si:~ct:' no intibc.:ctf:ti~! :·>rP~Prv.~tive is. in
cluded [:) the: forrnuL.,tic,n .. it i~ n~co:-n:-ne:1ded 
th;;t Cl(bcpiat1n sGluUons be d1,G1rck>d 5 hour, 
aitPI' dilut:nn. 
Admin.isfr,~lion: C,rbr,pialii, i, 1.1ui,11J~, admln
i~ae:-ed by i. v. :nfi.i:;ion c,v~r ·1 S :--r:inute~; o:- Jong~::r 
The,•~ is no nuid fer pn.:"1.rc;::1lment or pn,ttrmt
(:1tnt hydr~~tic-n or forcEd diuresi~:. lntrap(~rito
nt~;:d adn·:ini~;tr;:-d!on has bet~n u~ed in 
lnveslig,1hlrwl ~ett:ng:,. The intrap,~:-ilrn,P.~l ro,.1t;? 
does nnt rnodif"y the rni:,Xi:nurn do~c !ba.t c::.n 
lw adn~ini!'tc.,rd or the p;::,llem <.>! toxic,ty ~n
COtfftli:•red {J4). Therefore_, intrc1pt~rtto.neal thE~r-

2~PY \•Vili r1cr be furttlf-~r de:,r_r!tH:'d in this section 
Cad)opL:it;n/ <~'$ .:1 s.ingie agent:, h:1~ b~?E~n t!f

foctive and wdi-toiu.11ed ;it ;i cbsage of -!GO 
to SGO rng/rn~: on day I eve;y 20 dafs in ::olid 
LJrnor p;:1t1Qnt:; vviih good perforrnance st;!t'us 
and bone rn",rro,,v niserve and 240 to 320 
rngh11~: for patients \',:ith di:ninishcd rna1rc)Y\·' :·"(;':~ 
~Eive. Pcd!atdc paiier1t:; tole:ate h 1gher dcs,1ges 
({4}. l:1 general .. ii is not r~:con1n1e-nded that 
intern-:Hlcnt cot:i!;~~:: bl! r,:~ix~at·(:d tinUI ~hp gr~:\n

ulocytc cour11 ii, ;it k,;:;t 2, 000/rnrn 5 and the 
platel,i< count i, in ,'x\:(:,, oi l 00,000/rnm3 • 

[)usages- tn t~Kct::-:~~ nf 900 :Y1gin1: i nttave1i(HJs.iy 
have bt:~n giv~n in \<HTH:"\ ~itudi~s bL1I. genera.Hy 
bv continuous i.v. infu:;ion ov•::r .-.18 hGur~, ;:.->~?}. 

A:: de:;cribr,d al:,nve, patir:nb with im,K,ired 
kidney functkff1 (ctea-~tnii-:e cle~11~u1ce value~ 

l :ek)\.V 6U ccA~:in) :He r.~ l incn~;~sE.?d risk for :re
Vtre n,•~;E.~losupp:e~;~~ion f:c:;rr1 cdrhopl~lin R!~
duccd inili;il do,ages ,hot:!d be 6.i~ed ,,n th(' 
Egori:: fortnula 1)9} t:n(1 suh,;cquent doses should 
be ,,ctjuswd b)' p;Jlient 1oi,,r«nce a,·,d by the 
degr~c of :1·1v·t:fo~;uppI~•~.;~ i(m obs<:;rved. 
Side Effucts and foxidt.ies: ·1 lie dose-l;miiin~ 
,oxicty (/ <:,1rlxlpii1lir1 i, r<::,·ersil.Jle ,,syelo--
5Llpprcssinn. 1 he nadir pl:ii~:let count usually 
ncc,irs 21 d?.ys r1ft~~: adrnin,~tration~ recov:.~ry 
is usu~lly cnn1p1t:te by 20 day:.:. The gr~:-1uio

cytc ,·r;,dir ,;Cr uri .i kw dav~ late1· and i, u\uailr 
le~, ""'Ver€ tha;, th<:-. ,n,pact <:,f the drug on \he, 
pJai-el€t ceunt,. ,:dth1)ugh '..;OffH2 p-2ttients, p(11tic-

 
AMGKAN02977049 



iJbd\r thty;e vvho have.:.- hec.~n heavily t""P~':lPd '..·Y·hh 
other ag<::r:ts o:· ri_::di<.H:ion ther.:ipy, ;-equi:·~ 5 to 
6 \-VC~~k~ tlJ 1ccov·cr norrnal hcrnatDk.:gic p~l.!"~Hn-
0ters. Reductions. in hen1r.:~lobin ~re rnild ~::d 
an~ rarely dose.Hrnitng (34) _ 

No11! ie!n:-itoingic <-.id~~ (!il:·ct:: cf :::a rb{Hif.~t~; n 
h;:;ve genernily been mi!d. Nephrotoxicitv is 
unc:on,rnon, E::;pE~ci;~l!y consick~, ing th<:t c<:1 
bop!<:1in is not usual}y giv(:n ,,vilh p:-~tr<:at1ne11~ 
hydr,: tion or forced diuresi~ (3 3, ·i4J. f-:i'nt•<;.:<.. ls 
nott:d by on!y' SO<!~~ of p.::.ti~:,t::. g::".nerJlly v, .. ·ith:n 
6 hour~ .. and i:; ,c,klom p,oblcrnafa bc,yond 1 '.: 
houF: Gf drug :1drnir.i~:tratk>n:. It can gcnr~rc:lly 
be controned ,..~ . .iith rn:id ~nti<~n-it~tk n1t:~dic;~

!:Gn~. P~:: iph::·ra1 neuropdi1~1 ar:d ntoh:Y<icity Jie 
gcnerr.:ih· reported nnly by p;;.ticnt:: ,.vho hv.d 
i~ '.<pE~ri~~n<:(~d i:h(::;p tD:<i,:iti::'~ d(:ring p:·~vr c[s

pi,uin dwr.;py 04, .FL The:;e e1onhern,twlo~ic 
toxiritie:~ {anri Hver ci\,.!_;functinn} n1<.r/ becontF' 
111(:-i-e sub~.t:1ntia! if c:,;rbopla,,n io ;;.;iven in n:21·• 
rO\·v tr::1.nspJ..:1::ttniv:1 studi,~s and ;,viih l1{~nh~to• 

poiebns (JS,!. ,:.\iop~ci1~ ~md rJ~h areqthet· Jdve(5~ 
eff~r.t~. that h<:ve been d-?.scribed infr~que:~tly 
Clri(':1tly. th<; kick Gf ~.ev(ire 1 ,onh~ma;o/ogic 
effects favrn c1rb,,platin ,w1;:r ci,,pl,1tio i,1 ,il
rnos:· ;i!i cnmpa;itiv€ ;Udies. 
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54 
Chemotherapy of 

Breast Cancer 

Until re.:1::ni:ly, systemic cytoloxk or her· 
nHl:.1B.i theriipy ,v·a~; t\:'Sirir.ted t() br-ea;:;t c~1:nce~ 
pv.ticnts v.:-ith advanced 1:rt.etr.stntir di-:;:::asc# No~r: 
with a h,t.ter 1m,for$!;lndinp; of breast cancel: 
biology, sy!.;ternie thera.py has bet:'.n. integ1·ated 
into th~ multidisc:piinary t :::!al:ment of the pa
tient 'i,,.,ith r,c 1A'"ly dL:igno;-;.ed dise:.:-...se. ·1 ht1 rec
ognitkm ths1t bw,1,;! cinc1:;r is fro?.Cju<ently a 
systenlic dis<::ast: t1! diagnosls i,~ a inajtn- ::::on
t:epiu.<~l f:-11;.1ngt: U ii~{ h.;35 re<.:oh1 tioniz~d our ap~ 
preach to this f~iJ ~tl)(~··::oi:n:rno:r1 1nl! iiginin1lj'. This 
c:onaiptu,;l ;:ha.ng~ k~s provid•~d the them·etica1 
i:ri1n:u~v/o:::'k not only f,rr ::-ysh:1n.1ic ad}1.1.v,1nt lhe:..~
apy but ~lsn f.ot breast-co.nserving surgery. i\p
pmp~-iatdy ad!Xlittistercd. s:,,stcmic lhcrnpy, in 
cor~junction ;.yjth C')t'\ser~/<"lti\l'E surgery .:1nd rn-· 
dLitio:n .. hr.s :in:p:rc}ved th{:' s-urviv,"i ofbr~~st can·· 
ce:-r _patieni .~; v~·hen con1.pi""1red to rr:dlcal surgery 
a.tcrK:. 

BREAST CANCER BIOLOGY 

Cur.rent corn:ept:; of bre,1st cancer C<ln be 
trn,ed to H,mri Frnr.0cois Le Drnn (1685-1770).
a French surgeon . .He proposed t JH:t br(:!nst 
c;inc◊r was :i lc r.al d}SP.a~.- !h ilt spre.1d to rc
giono.i lymph rmcki; and tb,t the on.ly chance 
.{or ::ti:rc '\Vi:'\~ e:.,rly .surg€ry {1). The conc1.:~pt 
that b.rcas{ c:1nce-r ,,vas ~~ lot:r:lized dlst..":;1S<.! th.at 
spre.Jd in i:'..n ord.t~:r.ly f;.~;;hiDn dnn1inated cancer 
th~ory for the nc.:~xt 200 yec;rs . ThJ~. hypo!:hc~~i.i; 
was carried l:o its logiml conclusion hv "Villii\m 
Stew<1rt J·fobt,~d, -~ho developed fl~c r.idic,11 
r.n.c:stcct.orny in I890 . .t{adici.~I can,~er s1.11·g,:!ry 
bvsed ;.:pon n:natorr1ic considerBtions \·VUS un-· 
chttllenged fen: ov!:r 75 yr.~a~.~ (2.) 

lk.n-,;ird fi,&her nat,~d lL~t the lfalstedisin 
th~ory of en blo( .n:1JecLion ·•Nas based apon \rir
cho,":-';s _propcsc:l that ~.-1:'.gionaJ lytnp1; tlcdes 

(RLN) ar,~ effectivt~ filter:~ <u1d barriers to ti . .trnor 
spr"ad. fisher 'i'ras ab1e to d,~moni;lr:He ir; the 
laboratory that RLN wt<re ineffectiw ba;rkr-s io 
the D<.l$~as~t: of turn.or c<dl:s (3; 41. H,:' tht?n pro
pos~d ~n .. ulternatr\,e i:ypof.h:?sis (;f breast ca~\cet 
biology ,:nd proceeded to veri~, the hypothe;,is 
thrnugh the dinic~l trial!; of the Natimial Sur
gi,;al 1\djuvant Breast I-'roj,"cl (NS:~BP) (2, 5---7) 
(Table 54.1). 

Er:rly NSABP trial!l c(n1fo:rm!d that H\(~ nnt
'-!tal history cf br~ast tanc1.>.r ;.-.~1s ctire-tlv rli'lat ·id 
to tht.> nuiiibe:r o( axillaq nodes h~-ol.;ecL This 
has pn.w:?d l.o i:>i? th s ii,glc moi; t imp ,,r tant 
pognosik variab.le (Tnblc S4.2,. Fig, 54.1) {8-
lOj. The prognostic value of axillary nodal in
volvement ,md th.- npp,Irent· lack of ther<!peutic 
V3.1ue of a.xill,ny d.(s5ec:r:ion ,onfirnwd. dinically 
that RLN art i:neffoclive tw:noi: :::ell filters. 

BE-hver:_n A.ugust 1971 ~nd August 197t}_. the 
.f'ISABP cor.:ducti?d c1 dinical \:rial involving 1765 
})<lti(>nt:; \-Vi.th clinical staw2- I ;md II b:reast cancer, 
{:ompaing the st:,mdard "f-fol.:;.ted rad.ical mas• 
kctorn.y to cl iol:al (idmple) :mash?ctomy ·with or 
-s.,,.tithout rtt<H.atiDn .. ey ~:tage, thQre ½:as n.o dif
.1~rt~1.1ce in dise;~s(?-f.ri?l? Ol' ~,v~raH stn\:ivill in anv 
cf th•~ treatmer:t groups (11). -· 

The logic,}! extension of this tri~d .is th£tt even 
n.1on.:' conscrv<ttive bn:ast-spari.ng opc-i'i~Vion.5 
should be equivalent to toh~l n:,<lStt.:~c~oi:ny or a 
modified radicill milstec:tomy (t-.•1E.to.1}. B!!!W,·en 
,i.\.p~~n 1976 ,:nd JarH.!ilry l 9B4_, thi~ .l'JSJ,,BP filfl. ... 

domi:i::ed 1855 women to an ~{Rt\.-1 nr a sef;men
trrl rm,:;tc>ctcmy (lvrnpl!domy} \'..-ith an .i:<illary 
dissection (12) Thi, <fota from this tri,>J con
firmed that women with _primar)' breast tumors 
Df 4 crn or l-ess who ·were tre,ikd wit.h a h .. rn
pecton1yJ nxi!lary di~aedic)n , und pritnnxy brc<1st 
hrndiation .hr~d.. disease-.fret~ an.d overa.l1 ~:-1.u:viv
als equivalent to those of wor::.en tn,ated with 
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Chemethempy 9%
 Ewfi Carma“

Carl {3. Kardirnf, Mil, EACH
 

Unlii memnéziy. fiysfamic cytoicxic CI? 1101'-
I‘mriai thump]; was re}. ixicied in breast cancer
patients wiéh advanced metastatic (irieaeasc. New,
with a better understanding {:17 bzmsl cancer
hitflagy. 5: :azcmir- ii19ri3§)}‘ has Ewan integrated
imc t}: ‘ mtalfidiampiinary treatment nf thc pa:
tien: with newly diagnosed disease. 'lhe rec-
ognition than brnasn cammr is {tearfuta'ntiy a
systemic dismse .: diisg:'i:,:»sis is a mafur con-
cupiun] dmngee Um. 'ws revolutionized our ap-
pruach {‘0 {his all -tL1L:--cmxmmzn maiignmuj'. 'IIIis
cznncseptml dung: has provided the themficai
{mm-Law ark nut only {or fightermir adfitwa n l' [mer-
am; bu: aim: fn: breaswmmsnwing surgery. Ap—
pmpfiatefy adminiaterfi-d Sistemic therapy, in
cunjunctém with corcervafive Surgery and ra~
c'iiatinn. has 1'mpmwd the mwivai9111;235:1113»
mt patienf‘.‘ when cnmyarud in radical surgmj;
”hue.

 

BREAST CANCER BiGLGGY

Cunt-[ti Canieptf: (If breast EfiflCi‘)‘ can be
traced to Hémri Francois. Le {Iran (1 685—? FM},

3 French surgewn. He. proposed Elm: brass?
canon! was a Ema} ali‘eaeie that spread to, re-

gifinai iymph midus and tha‘; tho 021?}? chance
in}! ma’c win; Earl}! surgery {1}. The mnmpt
ihai breszsi cancer was. a incalémd dismsc £11m

spread in an osrieréy faahimxdnminated tar-Ber
them-y fer the: next 2% year». This: hyg‘lcd'he’sin
was carried In its logica! mnciusion i1}: William
Stewart Haisted, who developed the :‘adécal
mastectmny in 35.890. .fiadlcaé came: sin-gnaw
based agar: anatumic mimidaratmns was un-
challerzged in: mm:- 25 wan. (”'1

Bernard {Ti-Sim: Imixui ”£135: the E-Ealstedian

theory of en blue: resedjon was 133595 1.19511 Vin
Chow’s pray-05a] {Pm magma} iytatp‘n nodes

91}

 

{IRLN} art: Effective filters and benign; m Iumor
spraad. Fislwr '35 abie it: duammalmfe in the
inhuman? that RIN were ineffeetiw barriers 10
the {Iasvagv of tumor cells {3, 4}. He titan pm-
pased an «Hawaii-ere ngauéflz’sss of breast cancer
filming}: and pmmcded 2'1:- vefil‘y the hypmheais
through the clinical IriaEs of the Nmkmal Sur—

gical Adjuuant Breast ijm‘l (NSABi’) {2L fiu-I’I
(Tame ‘55: 1).

Early NSAB? trials mafia-mud that the nab
ura‘l history (if bums! cannula: was dzrertly related
tn- the mantle: cl axfllan’ nodes: involved This
hm. prom-d In is: {he singln mas! impnrmnt
prugncsiic: variable (Tubir: 3-12. Fig. 54.1} {8—
10). The progncastic value of axifimjv nodai in-
VrJiVL’Ii'lflr-l and tin" apparent lack {:f lherapentic
wine (3%" axilinzy diam-dint: cmfiarmm clinically
that RLN are ineffeecliw I'IUI cell fliers.

Between August 1971 and Angus: 19334, the
NSABP «iriductmi a ciénifii! trial in‘mlving 1265
patients with ciirlica} Etuye I and [I bztea? tamer.
mmpafing the :ilisndm‘d i-Ieekfilesi radicai may
tummy to a Emmi {tiimpiej xmastzzdomy with or
withuui radiation. 8}: :gtugu, [he-1‘6 was nn dif-
f-a rents Ir. disc-mscafree an: overall survival in any
of the imalment groups. {11}.

'l‘he iegi-csi extensitm of this lxia} 15 than even
more ccnservativc twnEaEit-S'parmg ogrorniziom
filwuid be esjui'vziiimt it! tutai mastudamy 03’ a;
mndéfied radical mastectfimy {MRM}. Between
Agni! 1976 and January €981. the NSAEP mm
damized 1855 woman in an MRM ur a segmen-
tal mastectomy {lumpectomy} with an axfllary
dissuc‘abn {12} 111?. data {mm Hus- trial con—

firmed aha: worn-3n with prime: r}: [Mast tumors
ni' -§ c511 at Eesfi win: were imam-.5 with :1 Earn:

pedomy, axillary dismal-1m, Jud primm'y breasl
ilmdiaiion had dismse-Eree and sawmill surviv—

als equivalent to {h use {If warm as}: framed wiiii
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:·i,1lst.c:·iJ::.~r:. l·l•)'r•Nl:•:::'S l-;. 
------ •- ••••-••U"-• 

r,tt:1<){~ :;pJY~2r.i h, ilr\ ord~tly dt~f:~~d ro;l:1H<?=· h~,s~~d 
t:JXm ff:c~::Jmni:::il -=~on::id¢r:1t:n~s 

"ft.trnor c~:lls trJv~~r::i: {yrn};h;;\tk!; to ryrnph n,)d?.i; l:ty 
din:c:· ~:x,~~:f:,kn .. stimx:-r::in.g: ~~n bkK ~frs-:4~>:.:f~c;n 

1hi: poshiv•~ ~·y!nph ~~xi~~ ::s. .ar~ ~ndlc,\tor of t'JI1XH 

~-;:ae .. 1d <-~;d :~ th~ in-r ig.:~1~:.1r of di:,{~c~_;.~:-
Region;!f lrrnph nod(:s art: bc1r=·i1:rs to th{: p,1ssJ~'.{.~ of 

!~1r:1or ,.t:Hs 
Rt?g:(:.n;;t i~::,iph :"'tCdi:'i- ~3r~: ,:>t ~r?aron~i( :niJx)rt~nc:·:c.~ 
n~r: btood:.t:·c.~;H:1 i~: of :.a~1(:~ ::ig~~ifk;~:--=~~i:' 2:, :~ :oiH<~ nf 

ll1rnor :ji5-sm,·:inatffeon 
A 1umor t$ ,;1.:\ono;nrn:~ irom i,~ !,osi 
()p(::·abfi~ br~ .. :::t.st car~tet E:; -~' k,cc.:f •r~gioni~1 di :~:c:::t~ 
Yh~ ~xt'i~nt ~=nd ::u,t:"j(.S~. (jf <.:'i)f":"~lt frn~ <in! the 

d:xr:;t)<~nt t:3(.tOi''S i!\t°itH.~:·1(jl'1g pctth:r:; ut1t,:~~ff!~~ 
No cc,n;;ir.it::r<~Hc.m is >Ji~'t~n to h:rnof tnuHice11irid t,1 

/\!:~:nc:.!t'- t~ H~·p:·>tf,:·:·;\i·; ---- ~ 
1hi:-r~~ h =1e ord:?rly ~)t:1t~"'r!~ ~>f :umor .;,:.:/1 

d 1$:i-im~k.:;~ticn 
1 tHl~<ff c:t~li,;. tr:1 ~:rst? lyn,pho.tH::: by l!':rth,·:ii.?.<\tir)n: 

,:-b..tlh~ng1ng 1h ~! merit of ~·,: b!?x: fli~1 .<:":.io:1 

lh~ p-cs.it:,;E lyn~ph n:...xfo ii ,: ;r~ !ndk;?'..{ar ~)~: :1 hr~·~t:
~t:rm:,r :·~d<.~is:mt.bip ',.).:hich pennib ~~t~"ieiop'.":1i:ill of 
:i-;et,u.:t;i~t:$ 1:.1ther th<tn \be ins.t1g<tF.)c of d~~t:;nt 
d!s(:.;!~t: 

l~f~~~o,~~){ :yi-r~ph r~!Xit'S ilit ;ne:ff-.~tti;~~ innic:-~ ks 

ttmKJ:" ~~::'H ::rn·t::<:d 
1;~i.:'gionai :y(n~)h n~Xt< ~: ;)r{: (ff bfr~lt:.gi~. jn-:prJM-~1·:cc 

The bisx~!'.:: r~:i:ff: ;:2 c~ ~ <:tm.sidf::· ;3:b lf~ ::nr)(;rtanLc it·: 

tt:r~F):'" di:i$~Xnir~(!~i,)n 
Cnrr-; p:~:< b~~:;: .ttm1or inter:-~~~;;tion,;.h~:~·; <~H~!ct t!'•,.:~f~· 

i:~i: (:t {>f tr1e ,fo:e<~=~~ 
Or},:~rabi{~ b,na~; GHl(~!r i~ a sys!.t'rni< <J :s~?.i-s.<? 

Vaf!,,tio:~s in hx:<i!·t·e.~_i<m;.tt ~h~:r,J.p~: .:)H~ rn~iikely ;-c:s 
st:bt:tci ;}ttaily ;~f!t~<:~ st:!lt·iv<d 

lvh.,~ilC<~nhk. fr)t: :.)f hin1or itrt~ n<.:it of n~:-✓.;,~ :;il 'f <! 
pr~c.v~.oi· fl din iC<tl !)vt.·:-t ,~·-cH"lt ~r 

~ ........ , .......... ____ , ______ _ 

--------~----i¼-~-t."<?r.t ·r~~1~:tm-:.j,m :!3i!t:<w;: 
- - ----- - - - ------ , .. ...... ... ... . - . .... . .......... 1 · ·· · ·· · ····~- .. ~ ....... 

- - ------- - - ------------ - - - - -------- -····· ...... __..__-·----
.-\H Pmh::xm: 

Nt..?gafr,.::i ~:odr.:, 
P<~s~fr:(~: n(,des 

p~~ffli~/)()pi3li~.aJ 

Nt.:!~(H iv~ nc1dt:s. 
P~,~iliv<: r~ock:s 

.. ) r,~J("it:~ J}{l~~t~,:c 
;:":.4 :,<;r,.k:s fx.'?$.lti\:f~ 

Pnstm~ri!)r1..=H ,s;~; 
Negative nod,!•$ 
P:>.;if hh~ :··h1df:'-
; ... J n{,des ~)()~:t~ ' ' (~ 

;.~4 ;-:c;(!e-s rH,~itfv~? 

170 
196 

°172 

52 

" '-' 

17 

82 

lS 

:~ l. ~~ 

70.Ci 

16.4 

7(-::.:S 
~h6 

""rl:. r~ i;--tWil >;=~~-:"-~ U< . ..Sr~vdm ij~;; ·~m.;-;~ ... ~,:, ~ . $:..u.:: S.: ~1-: ~...;!,1;:r=, .; ~· J il-.i~,.; .. J!J .:.~1t;;:•~~I w;;::t",'\.~1, t !"l£!'rr, -tt-w.::i-r,;,- ~11 4=.- t.:T"'.•H ('I-~ :t:•: 
tm!;4t~ ::, •,h(, t",f.:; ~1";"-"; ,t'" :{ n in;Y--'-rm,,·£- ·• H,."";~~i~:i:!!');\ ·b'~..,-, . t ;t , .. ~~?!'::6:- l nn~, .... ..,_ ; :-6 . Ff•h-r"·r :-~ .. ~fa!.l.. ~ • :.:.,my.:,h tt ...... .-~,t!.~:\:-:\, ~ . 
1)~, , ~·~ -~ {~~t:<)W-4 ff t .u~td~ol. ~/ 41~!~{·:')if, ~ -,;h ,,~,t..:f1;n;n. t ~: ihr ;'.l,-'(•f..-si (ri ;n ( --l~v;~ r.:t• d 'd( 4J ~r 1~} i~V"al :,<!.:,i: ii~ ~:t.:~~,t;- 1! ~tdjip,,,..:,1 
Ll~t~m1•~1~.~~~r-~ ~ 1'1; ( l , fll:l.o; Oh•.:.·~ l " i' ) ; ..; tr t ~»-- 1:Jtt M:: I fl'i hf't f! , !'jn tF# .V. \V1tlr:d 1-:m: L. f:t':~fr~,!!r~: .. . K :=-rsf:w E~ . Q-3: ~; :-::)1, 

t'l nt:f:':h~ o f fi:·~!tn:e t~ m•·:yt;l)d ~-; t)1h:'! rJUJJl •fi-.\ iS-t.,J .,r.!:f.-t1U \\.'Tfll p1ii~) .\iY h:(u ~ -:.:~nr~:' J. ;~ tS,.,-,.{:fi c;{Jt,!:,i:I? C:~:)~,•:' I ~ll3,.l! t55 ! • 
j~': .. ~ 

.MRM. Dms. !h" ;;lt,dcal prir,d:Jl~,s oJ the ,ll· . . .. . ,~ ·,. . .• 

tc.m,:liv<!. h_vpmh.e.s.ts ,u·~ v.!1..d. 
r.e 1,tJ1~r major p,·l ,d ~iks of the a)tern<ttiw 

hypolhes1s- -rhat frv~r.: 1s ti ord1<idy psHe-m of 
tu1ncr Ci-:H dissern.ii1atio11, that tumor cells trav
ctse lymph<itks hy ,(mb,')Ji:1:;;1tk•n, ,inJ that op• 
erahie b:i::ast C<incer is a ~ptemk disease b<:.'l., 1use 

d Hw pr1:sem:.:~ 1:i f m-i· n.,n,eiasi,,,,~,. ,!I· dfa~rn .>· 
sis--·hnve al~o !::e~n l:?ste,;i . The !) t~W numer.t)u:s 
trials. of !l)l!elemk adjuva:nf. chcn,,:,thcrn-p:: and 
t>l\tfocrbe l:Wtapy h3vt, r.n:n:Unned the11:: p m
ciph:~s by den.i t:instr ... 1ting itnprnV€!d. disease-fn!1~ 
ar.d rtb:x:?iutt~ ~,trrviv~l ir~ systt:rnk,fiH-y i:n:!at11-d 
C<l~i'S (13). 
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{frames 5-1.: hem Came? 9‘4!)

fable 53.2. Tum Gimmes: Hfimthms nf 3mm» Emmy" m.-

Hamfliimt I'h‘pl'fih‘fii‘;m avataml!

mm“? affirm! in an mm};- Liefmsé msarser based
Iii-’0" mcwhm' ‘

  

 :1: aniirimlii‘mfi

{mum cans flaw-erase éymgératrm an :‘yrngz-h under; En;
(lime: ammmiun, wppcniing er. trim dimes-mu

Ehs pasiuve lying?! smite :5 "a éntfimmr a? tuna:
mead ami 3: :im antiwar 93' 6355559

kcgfouai vmpi: mess are. imp-am t9 if»: image m'
turner tells

Ragscmi l-ymah made-s are «9? mammic immmnce

 

 

 

Akm‘mhxu éx’ylm'fihrzfi?Hanan—u—unn‘nu—I—Ilnuwu—uu—u-uawuu—

mm is as (New mime: a? autism méi
dissemimfim

Tamer mlé-s trnmrse lymfihalm by emméizaerm,
{Imliamging Hw merit a! «1 him: rfimfiiuu

Th? pesiwe {yamh was?) is an in“ agar .2»? a hrm'»
mm: nfiezi‘mshésa «with gmrmma awehomsam m"
mash-ms lather than she insilgdffir of mama:
diszaaw

Regitumé Ezra-m?» nodes use ineffm'rre iaaxrsiert- ta

 

13m tame-3.159.311: is: a! 3:213 nix: 34.3 .._re a" a mama m’
lumnr fiissmeinafion

5. Iumor is autunnmnus from éis has“:

Gperabifi bra-as: mamas?! is; as' baa-maimed «imam
‘r‘hse 2:15:11: am"; mast-92.5 of ape-rams: my first:

:imninanr E- c203 Hifiwfifiifig 333mm :Mmme
Nut: mm‘dwncn is 34mm In tumor rmsifitefltrf'uity

11mm: 1"...- sumac

magnum! ijmiph mam: an; (:s' Emit-git. mapnrlnnrrc
The lxéamrssmsm it: (2% umsidemhm :sm-aurtsnus; fir:

iurmx dis-smiaasian

Carr-aim: madman? Emu. .Jatim‘ashias after: awry;
I'm: c: as? the :éiseaese

Operable bums; urn-tar is a systemic [lis‘mw
Van'atiams in Rx:- -mgi<as)aé {hawk are: améikfieh; m

sfiafianu‘al finish-(viva!
Muiiimnlric {on 95" “mm me. amt w‘ races-4's? a

{murmur (if climrrai aver: gammy

 

 nan-m..—

‘Frt‘ntl Fischer E: {my flaw: :— “memenmw {influx “that $465: tastes: 13:33—33

fame 54.2. immanent Failure after Sim-«lad hams! fiasmdmny'
 

Pawn! mean-rm: mm; 

   M Nix-r its mama: .5 Yam .‘5 Yam.

at! Fusiwfifi 3? I4} ’59 T' 4‘ .5
Maxim: made. 195 :3 11-1? 24.]
maéw Mae‘s 1? 353 T” 6 2’3!

Prmrlemamusal
Negative nodes 52 fi 1? 21 .3. '."5. Ti
f’esiliws work-:5 {36 iii 3 P0.0 33.3

t Ems-fies jxisztévc 11-: 9'3 45$ ‘35: b
m1 nudes madame 3 1 (r5 8" E6}: 833‘}

Fusu'nenoimusni
3333!in nodes “'43 E- T3 36,4 33.5}
$33553? antics I IS 2'}. "-9 52.3% 1’31}

3 ‘3 nudes mm ‘33 HS .37 ‘31 '3' EM?
m arm :yxitiw.‘ 5-: 45 :33 NJ 34.3
 

mm {mm mm: ii. via-mt} Hf? «mm» 33.. em» Nii-E mm: I.':“. Ham: 2: Summit iuISflrmnl rainy-924““. m can" an met
Int-5m mum u. ; 55:51:39.1“ rrmawmivr um-szigmém "arm Nu; 1<lfi$nlfi=§§hsm film 3, Mr}. A math i}. Waikawk N
Eel. W" mam 4:,- umiyz a! gme-r-as mm a-mqrmm: m '16- m m a map-2mm: (rum. and] m-Mueim. mum-3M “fin-21m
IJ-nmrflaemm- Surg (Erma)? (va 1'33"; 340-323-313 anal 'iql'l‘l' ll, nan-c1 M. “fl-Jaw. L Kai-lemma fl" fihlm FR. Jun-Wm
nimntfinmfimwmsejilarynurdwwfib‘ :11anij 5.1mm: Mfiuxlmmyiwfitmrer am fififil‘uzmm (mm: 1915.} .5: l5):-
H57.

MEN. 3‘ us, the suz‘gimi primigfies es’ the a}-
amnaliw hypofl‘esis are va‘fid.

The lathe: major principles of the alternative
hypoihesiSH-t‘hai‘ their is no Qwerty patlem of
mmcr oeii dissemination, that Sum): cells tram-

ez‘se {gm-1 phatics by embalizalion. and that 9;»
arable breasl cancer is a salami: disease because

u} the pram-nu: a! micwmeiasémab. at :533m»
smwhave also bum lesI-ni. The new l‘mmemus

trials of systemic adiavan: {hemm‘thcruvjc and
endocrine therapy haw cmtz'nnefi Rae-.52 prim
sighs by denwaxatrafing impuwed diseaswfws?
and nbwinte fiuwiwal in flywmmkafly hated
news {13}.
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Figure 54. i, Disease-free ,;u,·vival (% probability of remaining disease.free) relative to ,,gc a,,d number nf po.~itiv<' 
axillary nod~~ I'm iMlienl~ (PT!>) ,,.-49 yi:,ar~ ;11ld 2.~0 ye;ir.;. ff•,m1 Fisher 5, Bm,~,r \,t 'v'✓kkerh<trn L. :{,~dmo,id CK, 
Flshf!f ER. Rek1tion c:-tt rnm,b,C?• c)f po5i~iv~ :1x.:ibry r,odes·to th!! prc:grl~;i~ of p.;,11:er1t~ .. v .. ·1th pr~n=t.ir~' b:·,.:.':..lS.i canc.::::r: ur: 
N$AtlP :Jpdal.e. Cancer 19iU:~l :15S1-l5.37) 

fabic 54-.3. Relationship Betwt:cn !:stro~cn 
Re-teptor Sta'lujl o.f l3 fe,ast Canct>r ::iJ i<l Objective 
Response to Endocrine Therapy• 

......................... ____ _ 
( R~·spons,~·.•d l"(>tai} 
,=;22/977 !53%) 

H<·· 

{.R.~:5.,G()flH~')/ rr::tal) 
J6/567 \6'K>} 

:~lod1iic-d fr,.::rn V·liltliff ;L. ~-:J..'rc:d -ho:ir1onc :cccp:.o:"$ :n brc;.l::t 
C.:t 1~(. t~t. ( ~ :-1Cf!" i 98-·~ :5 J:630-•ivlJ. 

Hormo1ie Receptors 

Bn,ast i:ancf;'r biology was fmthe-r illmni
n~ted in Hw <~<trly 1970;; by the dl'S<:r.ption ot 
the estrog{~rl rc<:t:ptor and it~ relationship to n~·· 
spon$e to endocrine therapy t:nd. lo prognosis 
(14••·18}. Je,1sen and <1ssodates (1·1), Mc:Guire and 
as~)ciat1.!'s (17, 18), VVitdiff (15), fu1d Dt!Soinhrt' 
awl as:,odate~ (19) ,2,,td,lisl11:d the rdi.lio11sh.ip 
between respcnsiveness t0 additive or ublah,;e 
fonns of ho;.mc,nai m,:rnipulati()n 311d tht! pres
r~nct?. of the cytosol-binding protein for estrogen 
(T.',bk 54.3). By re,;trkting bon:non., i m<1nipn
l"ltion of patients whos€ tumors a l'e estrogen 

Tabh? 54.4. Rda!ionshitl Betwei:,n Estrogen 
Ker.~ptor St,itus ,1m:I lksponse to Addiiive and 
Ahia.live Endocrine Ther.apy0 

ER·t 
I Rt~',,r:rmi;;!:,,/l l)t~,i: :R,!~pt)r,:::-:":'~.:1·:::t;,I; 

-------
.->sdditive h,mr:cm,, 

tn:?,itrnenl 
.1~~hi~~tivrt t"mdor:; i11~ 

thctrclf)Y ~.\ 9/ I 07 (55~~;·, } 
l" ,)t<,l 1 l Bl.:n;i {56 ~,~.) 

t=,/~!4 ;t1<.~\ J 
J. () i;?,O:•; :·1 :J <.~:i 

'!',-<.t".ICHf:r!d frnm \Vh!!it1 II S1t-~:·Oid~hori•f1nrw i't':f .t'ph'!r"Sc in b1Y~=~~: 
G ?:1r1:'r. (::.:~:K:~~r t~n4;SJ:f,.)() .. 643. 

r(~c,~ptor (ER} positive (ER+ ;~'l() fmo.limg pro
tein}~ response r~,tes to endor.:rin~~ th t.--:rapy can 
be inc.·,~ased from 25,;.;, in unselected G13es to 
5.:r:7r. .. Irrt~n.1stingly, the response :rates to ,iddi
ti\~(• (36~f;) ;.:\nd .:lLlati, .. t= (~~·%) horrr1on:.:c] therapy 
in ER+ c,,ses an, identical (Tabk, 5\1.;l}. This 
reflects t.he fact that Lhc ntosl: coxn.n-,Dniv uGed 
torm;; of hormor.al therapy ba,,ic:;illy do cm~' thing: 
they bk,ck the p:wdm:tk,n 01 !lw action of .-,s
trngen . it has .~!so bt,en recognized ! [ml rt;-
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figure 5am. Disease-free survivaj 93:. probability of remaining disease‘iree} imitative in age and member 01' msitéw
axfilary nudes fur miimis (PTS! .1149 years Am! 2?!!! years. I'Frnm Fisher 5, Ram: M, Wit. kerhant L. fiedrnnnd (SK,
Fisher ER. Reialien m mambo-I m pushiva axitlmy nodes to “1:3 prognosis a! {Juliet-13;» with pfifiifll'y' h-‘raasa (Jamar; an
.» SASFHpciuls. Canter: Hifl.!;32:1€3!—SSE-?}

fable 54.3. Relationship Between Estmgcn _
Receplnr 51am; of Breast Cancer and Objective
Response in Endocrine Therapy“
 

tit-é Ek-

r'R m 56- Tim-1.5)
BEMFF 553%?-

 
   

Jfiffib? {6'3}?
 

'N‘Lkil'rilfif I'mm Wiltiii'f EL SEk‘ecEd-hunnun: mazlmlm: in hrcml
Canter. Cant-1r i!=EJ;$I:hfifl--h»13.

fiermone Recefifms

Breast cancer biology was Eartha-er mum:-
mmd in flu? early 1.9765 by the da-sn'ifiitm uf
'r'm: winger; remit-5r and its reiafionshiga h) nat-
Spunse :a endgame therapy and. {a {Diagnosis
(Ea—~13}. jensen and associates (14}, McClain? and
asma‘éates £37" 18], Wit‘difl {15}, and Dvfimn‘mv
aud asmciates {39) ealnhiisiled the reialimlshjp
loci-ween responsive-fleas lo additive or ablative
$011215 9? hm'maaai mmipuiafion and the pres—
ence a.‘ the cytosul-binding pmtein f0: estmgan
(fable 54.3.}. By restricting hormonai manipu-
ialion of pfiiients Wilma tLlJflGI’fi are estmgen

“mils? 54.4. Relaiimship fietween Estrogen
Receptnr Stains and Response 90 Addiaiue and
Ahlalive Etaducri'ne Therapy" 

ER -l I' If
lunsmnwm .ms: '.'.-.'I‘!.€}H'm¥“r'3'ri€fil:

Additive humane

 

trunimem 59—”.[1'5 (55%: 23:10!) i r l “55‘,-
.-'-‘.‘.'JJ -_tl 'M! a'mdl‘srsi HIL'

therapy 'i'flltil" (51%.? 8:94 33%:
{new 1mm: {55%;- '£:':é;’.n.-: 'Iimu
._._..____.._........_......_.—.—

'Mfgmirm l's'nrrl Vt ll ‘étrnlfléwmmw l'fi:‘.r‘|‘>1m'§ an Ema-w
{mu-Pr. (Lu-.wr i?fl:l:"v.l.+}3l.hfad‘..

 

receptor {ER} pfisifive {ER-E- 9:1“ {molfmg pyr-
tejm. response mice; in enducfimr {Emmpy can
he incmased frcm 25% in unselected cases t3

55E: EHE‘IE‘N‘Si‘il‘IgIY, the reaponae mm to acid?—
tii-‘l? (556%) am}; ablaliw (55%) hurmnnal 5'11'2'apy
in 133% cases are ideniical (habit: 54.4). ’ihés
reflects the fact that éhe mom: colmaamniv used

Emma; (31? lmrnmmi therapy {vaginally :10 um? lining:
they bkfik the praduttian 0: the ae‘fir'm ()I’ {‘5-
tmgen. It has also been mmgnized Illa: n3-
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Tab!€ 54.5. Qua110!aiio11 of f:R and Rcspon,e 10 
l::mioci-inc Thefa·py~ 

0-1() 
10--51.l 
mo 

·::)~1t<1 :':o:~~i ,\:!cgn:-:. fC. Ft3~:,x1t::: ;:":.pprn;:,:::·.,::s 1c the IHJr:·r:-.;r,r:: 
£:"(~-~1:m•:t l'\ ; r,f f.t;~~,•.1t: t.:.;tr1ccr. ~~~min 0~1I..···.1! FHB: l CT(si.1pp \ -~,: 2S-·
lB: O~t..."J-nm CK YnL. m:u·,1i1!;:1 l•.1C .. uL•fH V'//1•,, ~'-"~:·.Cn:,r,=! \:VI.. 
Th::~ ~..-.11tn," nf :t~rn.l't\~ ,111'1 1)'~rc-~:(:-f:)r:ft fP('()rtn:x ill !tw ~ff•.11 · 

ni···!"1: o: bff~:1,;" r,i:1rrr C.an,:·r,r I '-)BD:.:;f;::~ag4 .. 2.:ui~. 

Tah!e .54.i,. Rdilti<mship Belw,~n hlrngl-'.n (tR) 
am! Pro~esten:,ne (PR) Receptor Sl,itus and 
Re-~ponsc fo fndocrirw liwrapy" 

··t·.iodiii<td f:•:Jm \·'Vittlii: }L S~t:i'ct¢-hom~onr: !'<:'C•:.>:JI-:)$ i!) hr.?::"t;t 
(.~~nee:. C,:i:1cm 19!!:t.,53:(;3U-b43 

~r•nnf;iv,~nl:ss lo hotn1ona~ lher~lP? i::; directly 
rd,,ted tD the cp:t,mtitiltiv,: anwunt ot ER pres
ent- .. ~~ iHusb:ab::d in Tabk· ~i4 .5 {2D .. 21) . 

The synthe~i3 of prog,?s1·ero1w recc:,ptGr (FR) 
~s dc~pend<~nt ;1por:. an inta,:t (~{~lluinf· honnvnal 
sysk':rr.. (22). Tht! pn?s~~n("t:'. Qf PR in ..1dr.:Eticn to 
liH. further pn~d.icts Jv)r·n-tor'..nl responsiveness. 
ER .:. PR+ ti_u:nor:: yield a 78<:>r. rate of response 
t:, h<Jrmonal tlwrn;:,y ITabk 54.6). 

Th,i Fl< «nd Pf{ l:nr~tt;,l or a breast cancer i:, 
an 1rnportt~nt pn)t_~nosl:fr· indicator a::, ".-ve.l1 ,1s an 
indice::or (~f respo:n':'e to ;:::ndoc-rin.e ther.:ipy (2..1•· 
19}. R,e-;.:eptor~ ;:or:rt:;a{c.:! V{!th c0-.!h.d.cn: htrnove-r 
rc1tE·s, nuclear grad-t:,.. c:r:d dt!g-ri:e of histokrgk 
diffrr,!ntiation (30, 31 ). lS:ecepton; a.lso corrd«tc 
witb dise;i~-e-fre,: inkrvd [th.e time f:,:o.:n di;ig 
m,r,is tG docurnentt'-d H'C:tn:rence), with rn<:-t:T>· 
tor-pofitlvc czu,ts hilFing ~3 ·s tgr:.ific.:~n.t.l_y lonf?~l 
di~.t:tiSli-free tn:.erval tl::n1 n!c:~pt()T-nP~~ativc cases 
{Fig. 3--1.2) ·rhc r:·ro!onged dis,:~w,e-free irderval 
of ER +· p;1tknts :.:orrektes wdi with i:he eil:rli1:·c 
dinjcul 1.Jbs=~rvation lhtt p<.tti~nt~ \Vith dis.E!<i~~:p 
.fret~ ~1 :tervt1ls of 2 ye~1rs c,r !onge~~ :3:T rnori:' Ii k~~iy' 
to rE.:;p\..1nd to h(H·n1vn.al th(;r,nrv H1t:1n p<1tit.:!:;.is 
~"\.-(th ;l:orltr ::..i.i.S(;ase-free h-L!:e1~.:,;ls. 

fNDOCRlNf. THf.RAPY 

Th·, b.:isb fo: th{, ,,n.docr.ine ti:;1c,r.apy of breast 
c;n1ci.:.~r is sun1n1i..1rized in fl,gur~ 5 1:l:.J {32) . Es!rn
g;:;-1 i~. lhf' :e1,,j,"r ,_;ti,:,suln~ for the growlh of ho~· 
!I'HJne·dependent br~at;t. Gn1<:{~r, and rn.ost fo.rrr .. s 
of tnd.t)CT.ir .. ·:- thcr~py tor i:..1rea:,.;1: e:-in.cer :Ht-: di~ 

r0ct~d tOt.\'C~::.-d inhibiting., ~tbt~Lng, or o[.b.t:.n-, .. i:;:2 
inf·~rfeJir:g \vith f'.~;~rof~Pn ncflvHy T"ht=· ovr:ry ;~; 

th<~~ prhlcip;3l slit: of: c~;trog:~:n :;ynt.he~:is, bot es•· 
t1'ogcn 1s ~lr.c r:yT,U::{~5i?.:e-::t by the adrC::-:.<:}. g.l~:nd .. 
adjpost~ ·t i~s:H~, and ev£~).: by 1r:,1DHTI.ary t:1n10H: 
H;c•tn:;l•h.--Ps (33, 3-{i 

Prnfo(ii;? 1:; the 11exl r· .. 10:;t irnp:<n lonl hcnncn~ 
in bt(:i1St d,,v('.1',p,r,cnl c1.nd fum:fam . .Prnlctctin 
r:H:ts syr:cr'gistiGi_Uy v~.:ith tht? iro~vlh horrne:nr· to 
rrcxnote du(·tal deve.i()pnt.enl' (3-3). J:iighJy sp,:~ ... 
c~fic- ?..·t:•o~ptc1rs for proJac-i"ln ha 't;t;" hf.':~n drr:1(1n ... 

~;trr.1.ted ).r-: hn:x:J t-: t:n;1tnrx;;::.ry c,:rcit~n-ff1.<1 (36, 37). 
Ho\vcvcr,. the w:tt~c:il rot~? 0( prola-::dn in. I:'..n:~;u1 
btT:'1Sl cancerH £,;; c:s yP.t undefined. 

.P!DS,?'$fl'rt:·1·:c ha~ no cf-fc(t on tbc· 11.C)).·n1a! bre:1.~l 
unlt:~s the1·1.:: is co11c~).tnit:H·d. ::s.Lrogt.!n sti.rnuL)
tiort. lJnder thesf condi::ion5,. p.rc-1;este.ron~~ i.t1-

tuad:, witb proli,<:tiI1 to protnol{' lobDlo,d,oeohn: 
devdopmentcc 08). 

Entl1usias.rn 1Eg;ardint~ th~ en.::.1~)< rir~P ther~py 
or brc~st c:1.nc~r h.:ts be*:n ~~ychc ()oph~nt~ctor:--:y 
wJ1; ini:n:;du,:,~d ,,t Uw turn o:i th:: 20th century 
bctl J.';~pidly feli o-.rt of (;,vol· :since' it W~f not <I 

ci::ri?..ti,",:-t:~ p'rocedu n:: Tht?n~ Yv~s a n:-~,i! rgenLe vf 
inkl'bl: in ,:.ndoc:in<' tlv.,r;1py from th,, l.940s 
i:hrcitgh the 1960s. ,v!H:~n sev~:r;:d ,ni.j or brt?r:k¥ 
th.re-ughs CKCO.il'ed: (a) t.ht: full r<:n;-~~~ of ;1blativt~ 
thexapy (oophorec:~onry·. adrenalE~ctorny.. :,,nd. 
11ypophys~:(· tnrny) \Ya~; dt:veJopt!d, ;;tnd 
(h) ad.dith=·c bonnon,1l thernpy ~v,1:-. initi;)kci ;.v,th 
.high (k1rc estrogen~:, crnd rcgcr:i.;~ iln.tj prog-<:!;~ 
tim. 

With the i11!roductkm of combin~tion ch.i,,
.t1·1t)l1:1:'f'i:tp_y in r·l;.i: 10:1!·{: 1960~; il::.1d 1970:; .. e:nd<;-
crine the:::;3py cif brc~lS! (.;).ncex ~lfp.ln feU out of 
fovor (:Y.:\ 4G). Endocrine theri1p·y ""'):u; unn:Jia~ 
bl~, yi~lding only ;1 20 to 30~{ obj~r.l:hre n~~ 

spGnsel and 6 tu 8 ·wt~~;<:; v.:-erf~ 1·equh:ed fer the 
re~pnn~-e i:D ore or. \.-Vlth chcrnotherapy, ob.ier· 
tive resp(.ln:;ts occurri?d iH 60 t;::- 70~\: of pt~ti(!nt~; 
tn2'21ted,. and the onset Gf ,tction \Va:; rc.:~L~bs~~t ... 
rnpid. 

In ti,.{~ 19~)0:-,, iH)'/,·e,·~r .. tht.:re tv;,t::; :l sf.i'O:.'f1 

n.:f-ut ger:.(e Gf inh:Te~t in endocrine tlu:-rapy Df 
breast c:n1c..:.:r. Receptor~ for e:;trog('.~\ nn•J p:o•• 
g(!St{itone and th1:!ir rQk: i:n. predicting ri!spo:n.sc 
tG hormon~l man;puiatien h~.d b::'en ::fon,•· 
mented (fables :.'i:L4- 34.6). Endocrine:: tbernpy 
could no•N b<: mon: :,p,xific. and higher re·· 
sponsc r~tes in ~~c-iected ca:.,es etH.tld ·b!~ antici
pate·d. The h.~trodu.c.::lion (~f nt~\-V~~r hcri-~1Gn,1! 
a.gent's ~ncl1 ~~- !r:n·ioxlfPn, rn;:~g,:~~-trot aci~l<:~e .. t:nd 
an1ino~lulelhirn.ide rendtred the n-iore te:;..;ic an
tL-ogex~-s a:nd •.:"strogens le., f:ec,:ndary roles .. l'he 
n1<1;0:r sn:·g1cal ab}ah'.=c -proc(:d u res. cf ::1d rc!na· 
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fable: 5411. Reinainnship Baum“ Estmgm {Hit}
em} Wages-19mm (m Recenter 51am: and
immense to Endecrim therapy‘ 

[41— :51":'iii! : FF.+ 91— 1-9:—

13:1.” F4 {F'fi‘ihl3iifIb-é ljé'fi} Km"! 53 ifié‘fie} $11 I Ifif’i‘fifil

Ek+ E‘Ii— 

 
 

 ‘hiu‘n‘lifinni {:ru-‘I Wqui‘= “ Sit-rcifl-Fmrnmnr- receptars in 11mm
mince: . Cancer mm ,a- with-11:3

spermiwnwss 30 1101111911613 therapy is directly
related to the quumiihfiii‘e 1117001111: of ER pres-
ent. as iilust‘mted in 'i'ahée 541.5 {Iii}, '21}

Tbs synthesis (1} wages-farms receptm (PR)
is dependent ulnar: an intact {xrliuim- I'm-mum]
sysimi (22}. 'i’éue mew-rite of PR in additian t1:
ER further prmlim's. h-timmrwl n‘fipnnsivenfls.
ER PR4» tannin: yield. a 78% rats of mspanse

i9 hermunal tine-min}- (Tabiv 3-3.6}.
This Eli and PR aimleul of a breasi cancer is

an impartanf gvrwgncaakii: indiraim' as we]? as an
indicazcur c-r maintain-19 ten- {:ndmriim the-rap}: {23—
29}. Recegz-t-ors musiam with crfliulnr iLu‘novar
rates, nurleau- grade, and dsgx'se 0E hislaiwgir
diffi‘mnlintion {33. 31). Receptors. also con-13m
mu": disease-Eran: interval {that time {20-3}? ding
l'iii!fi§§ I": doculnunsfii main-21m}, wilt! viz-1193'»

l'm'-].1<Jsé.ive cases having a sigxificanlly lflmgus‘
diseaw-{rce iniowa] that; wtwhit-negative. macs
{333. 54.2) ‘i‘hc prninnguzl diaernsa-frse iniervai
1".“ ER * patinxnls corrciaztes welé with the earlim
clinic i observation that pa1§er=ts with dismiss:-
{113%. a ten‘nés 9f '3 gem-s c-r Ringin- 1m- mm? iikiei};
In 1'5 panda in "rmmmnal Ihuapy them penis-111's
with sizurlfl disease-free irlitcn‘ala.

ENBGCRWE Ti-SERAPY

“1:: basis for 111::- endlmn‘rle {hemp-:5 of breast
Emu?! is sanmmrizeci in figure 551.3 {.312}. 5.41m»
551-11 is [hf majf-r stimulms fur the growth {If ha.“
ammo-dependent breast cancazn and mast {aims
cl endocrine Lhcrnpir for breast cancer are di-

  

Chaptek $4; firms! {lancer 1‘31

I‘IEC‘CL’CI towascl iifs ‘ 11:11:, 11 mung, w waiter “'15s
.nrsrierifig wil-l: tirl'Ufil'l": atfiviiy Ti"? rrvary :s
31:: principal sik‘. :sf watragzm nymiic , but as
magma as 3350 synékecsizud by {he mire-1 1.3131(2)
adipozm 5‘; er and 111“? hf; mammary firming
moi-maim- ._ {33, 34.}

Pm!m:i£n IS the 1115.4! must impm ram inn-mung
in bra‘msi development and fun; 1511. Pfiflactin
.1c- '5 synergisflmilj: with the gram-13's ilUHIIi'E'I’l'C In:-
gmmnle ducal develnpnwm' {35‘}. lriighly spie-
riiic maptors for prifia—xfin haw hem: dammi-
gamed is hr: man mammary mam 1:11 1:1 {3:1} 35"]—
Howewzr, the acmai tale of prams-tin in human
breast cancsfs 31-; as yet unclaimed-2.

Frag-fish's: 11" has. 21:} ua‘i-elzt 135‘. Fm- mam-nil tFE‘L'ENI
1:159:15 ihen': is comma hm eslrogen Siijfluia-

hon. Under these cram firm-3r pmgesiemne ii!-
teracts with pmiafitin m promote kahniitagslvenlqw
ciaveloguuema (38).

Fmthufiinm'n sew-Ming thy El'tflflc rim? therapy
m' breast canceriia'a‘. beam cyclic. anhmcctumy
was “fil‘fldu-ficd at [he tum m 231:: Zilih century
~11! mind]? I'eii 011-: of favor since it was. not a
emetive prestodurs; Them was a mamgunnr uf
mien-(Isl: in 1:1'1d1'3c1irlu- {hemp}; him: She: X9405
iiirozigh the 196133. when several major break
ihz‘oughs (Knitted: in} "N". 15:12} rang; :af alalativsa
therapy {mmhorecmmy adrenakutlmny, and
31ypwlu—‘stwtnm5": were. disvelflpud, 3:113
15:] additive. 11-2: mumai maxing was. initiated with
high class: irslmgmw, nm‘imgtrm, rim! progres-
tin-3.

With flu: iniitaclmfljmm {if mmbimtinn {luv-

uml‘saeruupy in I'Izfl 13H: 19605 and 193’3-1, emiw
(Pine iii-exam: of bums! mums; again lie-ii Gut til?
[war (32‘. 40). iindacrinc therapy was min-aha-
bki, gie‘idiflg may 3 EC? to ififi— mil-active 11?-
is91:71:18. and 6 1:1 5 weeks wvvw mquiwd [m mu
\‘éfifipm‘lst’ i1: occur. With (:hun‘loliwxnp'y. 113.1133-
iimz responses acct: rad En 60 :11 FE of patients
treated,- and the cases. 33' aciiim “(111$ Wham-121::
rapid

1n the EQSEEH, however: Eili'd’l.’ was. :1 strung,
msus‘gent'e vi inim‘est :11 end-Amine therapy (1!
breast cancer. Rumpus”: iii-3‘ estrogen and gum
gatstcmnci 1132:! their rule in predjuaing rcspmase
it: harmiuml manipulaiian had been ducts»
meshed (Fables fié.é—34.5). Endocrine lesnspy

amid mm- ha? more specific. aim-i higher :2;
spams mm: is} :i-lilvieci cases mitiéi '11P anlici~
peeled. "ills immdngtiofi (If mam-er inmmumi
agfir‘u‘fi sm‘i‘n as immwil‘lan, nse‘gesim? atria 1e, and
amincglulelhimide mandate-i the more tmir 1m-
dmgens and estrogens is: secondary rules '1 he
tumor surgical abiafiz-‘v prmmnres nf adi'flhfi-
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0 12 24 48 60 

Diseas(t-Free lnter va: (Months) 

Figurt- 54.2. Rdati1mship ~tv,e~ri ~strogcri iincl pr(;1~~~!f!ro11e rF.Cl.'p l1lr ~lMm and dise;;S£-free surt.>h,,\!. 1',!tl<:rH, 
who wm~i ER-'- ?gR + (N ,~ ·: (M) hat.I.; ,ignifica11,h· lc:1gor ci; u,11;('-irc1i "iJr,,ivni tha,1 p;;t:1:f1i:; wh:) were l:.R ,· f'!\R 
(N .. J')J. -:J:' po1tien\s wh,) w,,r,,· fR- P;,,R ·· (,'-/ ... ,1 0; ,f rom C:irl: ;,\.t i,-kGui:,' WL Hull;,y CA, p,,:ir,;(m O l-1, 
"'Aar~ha;: JS. Pro8t~stE•ro:1~: rer:€'-ptor~ ~~ ,1 prog;,(J~.ti,~ f.-1c~or :r: st~~g(: II brc:<1:ct Cil1'C:?r. N Engi i lvied 19BJ ;:-30~}: I J~~:-} •· 
1347.) 

kctomy ~·nd. hypc-,physectomy wet(: r,~ph11:~d by 
b~Uer,Hiditiv1~ ag 'n t:;_ Lu lciniz;ng horinone-re
kasing ho:rmnn,i {LHRH) agonists ,vere svn
thesizeci ~1~:1d nrc nov•/ b':..:ing inh~vduced into 
din.:ica1 pc,,ci:in,, {4I). 111@ "=I« cf hormon.11 thcr
.:ipy ,;pawrnid in l:lw J.980s •.vill c~mti:nue to ma
ture ln the 1990s (42) . 

Tarnoxifen 

Tarno.xifen (N0Jv~1dc:x) is c,trn'ntly th~ :Teat· 
met1tdchoke for postmcnopausal women. 'Nilb 
ho~·monall resp,:msiv(: b:c~~ast CilllCt!r. . Tamo:' -
ten .has achieved tbii, i;tatui, i~icwst! (;f' its et
ies:•tiv1:'ness· (a 76% rc:ipons,~ rat<• .tn E1, + ·pR_ .;
cases) and hec,1me ii· i;; (>~r,;~nlia li.v :ic\'~'tll cJ 
serio{rn side dfocb (43). T;im0x;£,;n binds rs:
versibly -,vith the csirog!;, tt recepku·, fomting an 
inert rnmp.lex U,at blocks ;;,s,:rog\!n .. m.r:diattd 
prnkin synthi~sis. A now classic .,,foyo Clinic 
l1ia) compared dk:tbylsiilbe;;.krol (DllS), th::
prcv1m::s hormon;;J ngcnl ol' choice, to t.ama,i
fon. T.bis , l'1-1cly confirmed <m eqwv;;ltmt re
sp1, n.~e ra t0 nnd duratitm, but the taxidr-,, 0f 
f~mf.l:dfen wos c-0~1siJera,blv l~!. thrm LJrnt r,f 
DES (44). Following thi:, pl~blirntion, DES was 
rekigatcd tD a sc<:o.ndnry role, and tarnoxifen 

t!:ne:rgi:-d as the pri:n-ulty agen:: f<.n: tb.e i.(litial 
tn?;~t:::n.tnt of horrnon.aJly res.p(in~iv0 breast c;;1.n..
rt~L T.lic: ni~ponse rates to tamoxi fon. in ER+, 
ER+ P.R +, ER+ PR •···, itrtd ER ... :PH - (',:tsi~-5 a1~t.~ 

(·~;~;entiaDy the s~tJv~ a!i thos~ no t~d. fr~ ·rabk's 
5'1.:3-:>-1.G. Hc,w~vcr, Vo<it~l et al (45) .rtported 
a :~5~1/( rt:spons,~ to tan1.axif.en :in high]y st"Jected 
potient~ \·vith "··n?(CJ1tor-poor:, u-u?tastatic bre"~st 
,.:.,,~1cer. They atl:ributcd this to fol~:, .. n.ega::ive re
ceptor rc:;,11ts ,md t1rgt'.d that n.!c,,ptor vttlue;; be 
hitegra!cd ,"iit-h ...:-fat;;sic:<:1 (·linic~,J and histopaU1-
ologic vr:riabies For e}<innp];~, patienls \:Vith di::;
ease··frce- int1..:ivdi~ '-.If great,~r t..h,~n .2 yt!ars b211d 

tc be hon11{,naJiy responsiv\~. 
Tamoxifi:,n is a ,1onskn.>idal «ntiestrngen 

stnic\~,tilEy relatEd to DES ,m(l is •...-eakly estro
t;f:nic i.n c.r~str-i.:l-t:d rats {46). T.bis \·'ieal•. estrogenic 
2ctivity is probably why forno;,ifrn appears to 
protect r~gair:st ,·ather than prnn"':.ote the deve:!
opn.1enf of (.;sfeopore!.:fr; (4?). 

~r.arooxli~n :is cyr:c.~t;~_{\c rather than. cyiocida.i 
:)nd rtcis as o cr.11 cych~ fnhibitor., \"vtt..:i c·t::Hs nc
cumnlatir,:;; in th~ C;; a.nd G , pl«,s~~ (4R,. 49). Tr. 
studk·s ii\ rat rnc1mniary carcinom,1, n•.xcna.l ctcll. 
cydin.g returns i-vhen the drug h~::. bcc-n ::::k:nrcd 
f r0rn th~, :.;ysten1 (50). The cy.~tostatit:- ?.fHOX"I ;)f 

tarnox:ift!n ;;nJ thi, p,>tentic,l rc>ve:rsibility of its 
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Euctomy and hfizcephysulomy were ruplmred by
Emilet additive: agmtas, Luteinixéng hm’mosmfi'e-
harming hormanc: ELHRH) agonists were 5§=n~
thesized and are now beiag intrudumd i112:-
diniai pacific-e- {d1}. The era {:1 hurmaml ther—
apy spawned in the 1986‘; will maritime :9 man
tune in tin: 1993-; {45-1}.

 

Tamoxifen

'l‘amnxiien [anvadnxfi is mmvntiy the mat-

maznmf clmiae {Gr pas-lmermimusa‘. wnmfi-n wil‘s
hurinonaliy mspunsivc [mass “can Tamoxi-
z’en has achieved this: 91mm; because (if its ei-

fefltiveness {a 3'68“:- response mat- in 53+ PR ~6-
Lnsm} and [lacunae ii i9. efismllially devoid ul‘
Sedans side (EH-(4:15 [43}- Tnmoxifim binds re—
versibly with {he estrogen remiflwr. farming an
inert mmplex thai blatks msuogemmdiated
protein synihusfia A new classic ‘duy‘u Clinic
triaé mmparcd elici'hylsiilhufitemi {[3155}, the
premier: hmmannl ngml u} choice. so {amazi-
fun. 1th skudy confirm d an equrmicnl rt:-
SFiJRSE raw «in-.1 dairalr'nn, bu: the texicitfv of
ianmxifen was mnsiderably less: than 1112:! uf
DES {441. Falkuwing this publication, DEL-'1 was
mics-amd tar a itccondeujv rob: and traanuxifen

 n.I; 

1R -« Pg}: gN-u am {Hmn c-‘m (m. .Wfiuiw WL Hulmy Ca Fenian: OH(
215. e’ragesterums racemes: at. .3 pragmatic Lscébr H”: 95:56 ll {Imam tanner; N Fragi i Med WEEK-3119. |‘1~"e£!--

(emerged as the primary agen: 1m I‘m.- initial
treatfiwm of harmonaii‘g z'erspunsive breast tank
mr. "1‘1“: rtzapuns-z rates to tamoxifen in Eli-2w ,
ER + PR + , 1331+ PR w, and ER -- FR - 'h'amss are

fi-s‘sentiafly the same as tiwnae arm-Led "i‘ablt-‘s
Sufi-5&6. irim-rmntr, \I’ 0:33.51 wt ai {4.5) re porred
a 135% response to tanwxifen in highly selected
[Mtienés wiih "'rwcpmr—gymr“ metastatic breast
amateur ’I’hey attributed this ta fEtISIE-nGgatit-‘e re—
ceptor maths and rug-ed that; receptor vahws be
imega‘aie‘d “viii! c-lzlfisira] clinical} and histamin-
ologic variabics For mailh3>§i?, patients with cEES‘
ease-[rec imuwdis u?" gl'eahrr than 2 years tend
{<1 be hormbnuiiy rasgmrzaive.

Tanacxifen is a mmefrvr

stmctua‘aléu remit—:13 in I)? 1:: t5 weal-{iv estra—

gfinir if: ‘ :srmla-td raise {46]. TM; weal-L ea‘imgenie:
activity is pmbatfiy why tammifen appears ta
praicct against rather than pramute the deveE-
033mm! <31" (FfifflHml'IPEE-fi [4?].

Tamoxiien is Ltymsmtir; rather than cyincidai
£1113 am; as a real! cynic inhibitor, wiéI celis ac—
cumulating; in the. CL: and '3: FEE-«5:9: (49, 4‘3}. In
studk—s in sat nmmmarj’ carcinnma. Tlfll'n‘ifi: ceii
cycling rue-1111.03 when the drug has. 2322 clammd
from 1:31! watt-m (3(1). The aging-traffic acliim m"
tame-5:21 am! thf? [It‘lflE‘l'll’ial :‘Wezrsiéafiity 531‘ its:
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i-lypo;ha!arnus 

figur~ 54.3. The endocrine ha~is of hrt:a$t cance.,· lhei·apy. htrogen ,m<i ;>rDl<1<:;in cart·· lh<:· do1:1i,1,mt mi,,)geri'.; to 
r.<, 1'1'11111 brl!, :11 liss11e. HrN-~\!r,r, the r()lc: o; ,!!C>fadln in burn.in bi,r:,~t cuncN is 11,~1 ye! e,t,hlis!,,ad. U ·~t,11 grpw1h 
is pl·c:1,q!t;d l \' ~l,ni,<>!I ii1 ii,e p1<..,_,__"11C<~ pf ~m·,rlh hom,onii: lohuJm dcyeiopm'i!TTt i, Pf'1l"f1ll!(:1. by p1;;i.xtin ,iod 
pr!)£(~;(:fUJ-, 6ttl.lj;en is !,yr.!hR.~i::,,t- ntlt u!':)} in th(~ c~~ary b:..:t ,~t~.o in ;::cir~n.i,1 ;'Ind ~dlpt>sa ti5fUf~. The rol,:'s l)f 
cnrti!iOI, th 11roxine~ ;:1:1d in~uHn C!fC:~ pt:nni~~.ive rath~~1 thc::n n::gt.;1~i\.:xy. UlR:·1. LL~:e:n!;,:ing ho:·mni~~:-rE?ie:~sir,g hor-
1'1()11<:; l' lf pmle<'.t:r- r,r--ihil, ,•v f:1c!o, .. CJ-IR f- . r.10 ·;th t•,1n;w11c <!!<\'.,. frig l~r. t,,r· Tr:l·I, thy,·(1if6p:n wlc:,1Ht,)', h~rrnon~; 
AC"iH, .itli',·,- •J1'fll"in)i1u r 11 lii;rrn:mf:, l.H. ll;:~niz.,mi h 1rn:'lnl';-: f-$c! ( ft,Ulcl t'! s\ ir,i c1!;i t1 r,u h,:,rmrni~; TSH . rhyH; id 
,al<111.:k,,11 \g !m;r11,,11-:, E.R, cwi:,_gep t«.qllor; P~l1, .. ,:w;, lf:mn0 1fol:ept r, ~• t,K r 111! :.Ii,- 1H:•1)t:>r. !J'1 rnn K<11dln~l 
· ,_;, Enl'locJ'ifle 11:ccrapy ,,,i h:·,•n~t ,;11;1' , r. lri . Dnr«,•;.,:r1 V-/L ':i,11<111. \:\. 1.'\b. ,_,riiu,l ,,1 !!'It, U11~,~, :: id i!d (',111,uldph,a: 

\-Vli 5,;-,nd,,rs_. l 98H:501 •·540.) 

effect huve p;:ompted prolc:nged use of this dxug, 
especially in th.e adjuvant setting (S-1-53). 

The loxkitv of tamoxifrn 1$ usu.uEv m1rnmal 
but headncfi '~-· hot lhshes, (t,r both· t1Cctu' oc
rnsicna!ly. Reduced lewis of antithrombin m 
h,1.vc· l:x,cn r.:?por tt't'l, hut tltl1 l~ ,A ,1twsti,,n;;ble 
dllu -al si~n'tica-n<:u (5·i, 55;. O! .• ore ccnetim is 
the repz1rted development· <lf .endornet,i,11 rnn-

•1 ln W£)ro('ft rmce1Yirl" h l'.ig-ts.~m1 l,11i1oxiic11 (56, 
.,. ). Ti,,; acll,laJ inrn:-!extce is as yci ·undcler-

mined. No jncr~.a;,ed risk oi endometrial cancer 
has !x:cn ob5erved ln tlw h-,rge controlled NS.Am·, 
tan1oxif.l~n ~T}aJ.~,. · 

TAMOXIFEN !N PREMENOPAUSAL 
WOMEN 

The r<:~spon.se :n-...ies an.d d.nrations: of re
:;p,mse assodilled W'il:h oopho1\:ctomy and ta
moxlfen in prenwnopmisal wnmen (58-61) are 
-equiv11tent. In ,i.d.d.Won, ,l prlor .wsponse to ta-
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Piglmr 5&3. The endoazrine basis of breast came: therapy. Estumen aszd urnlacein am: the dmsrinani miauagems tn
mumnl IJI'turTl tit-sue. Hrmwcr, me «316! af pmhprttn in humm brmnl mum“: is mu ye: mmhlishud. Uuual grins-m
Is pron 19:14:! {31- hlmgun in 312 pltfl-t’l’fit’ af growth homunne: lohul .1! dewiapmwtt is pwmntcd 1w [ubbctén and
prnsmtca'uac. Etc-03p" i$ symhesirc'é nu! 19131, II'I tim- Dualw but 3150 in ndranaf anti Adipose flSEUE. “.19 rules nf
(:nrtisnl, than-mine, am} inaulin are permissive; rathel whim mammary. LHRH, iuflrinizing hm1:me~re:éa:3.~sing hur-
wmt: l"l+‘ . pram-12cm Inhihilarv Inner E3 I-IRF. ngIh l'nmhuw feiv-Eamg mum" TRH‘ Ihyrmwpin (amt-mg hurrrmne;
M‘TH, JEIi‘Ih‘r'JI‘IJr‘leiIIJfISI hurrmnr. L1“!- hymnmng hum-Inns: F54 s, (“Micky mwuhnina Immune: TSH'. Ilwroiti
Innmhmng lmmum. iR. hummus rcusptz'r; 93R. momflemne receptor. Pi R [‘l-ll‘u‘lllfl' minim. {l'rnm Nardma‘.
'-I'- [nrlncrlnc lbs-rap? LII lmnw mum; In; Dnflwan WL iguau hi3. Emmi u! Ihu fine-1'5! 251:] ed. Pruimteiniua:
WU Satzrldetfi, Wfifitfifil "540.?

effect have pmmpted prolnnged use of this: drug,
especially in the adjuvant setting {3363).

The aaxicity ni taxnmiz‘c-n is usualiy mmimal
bul headaches, hot flashes, or bath menu of.»

Easiunafly. Reduced ieveis of antimmmbin ill
have been reported. but thin IS- c-i questionable
aha-ml significancu (54.. ‘35:. D! mere 6911:2111! is
the reparied developmanl- of ena‘lomeivia] can-
n-r in wameh ram-fag hing-131m iamoxilcn {56,
‘i'x‘l. The actual inciciéxtce is as yet undciexu

minim}. .X‘a increased risk of endcmemai cancer

has been obmrmd €11 the iarge mntwfled NEAT}?
tamaxtlzr: irialsc.

TAMGXWEN lN PREMENOPAUSAI.
“VGMEN

The rasponse miss and :iumfirms :af re-
spunse assuciated with ucphmectmny and ta-
moxifen in preemcmpauml wumen (58-61] are
equivalent. In addition. a ph‘GI' raspsnse to ta—
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ffiL}Xlrt:~-l n:u}:-- b? a gc.od predickn: of rt:~ip():t"'l~C 

to sub!Y2qu~n! C('!phore('ton1y \62_. 63). This irn~ 
plies th:1:l' l,,mmdfo:1 ~h,1uld be usl'.?(i. a,~. piimn ... "')' 
t1\e~«py and oophorc•~tt-!'=:'l ' ' i;hould h~ rc:;tri:;te~ 
to pabt.>11'.s wh<:> h,l",- ., :,.-~'.i.pcmdd previ0ui;ly to 
tamcxifer:. , H-:y·,.ve·v:~.r~ th3~: finding has not beer: 
fOr~firn1ed by oLher i:avt:·~fig::1.tcn.-~; {fr:J., 65) T:1-
rnoxHen is ernerging ~s the p~:irni1xy L~ecd:ixtf'(~t 

of (hoict: in. i.:rc1:oeru>paus:~.l \-\.'O£ne:3 3:s ~veH as 
in p,istmeno};ilUS.':.J. 1yomer; ·wd1 hormonally n:· · 
sponsive n::i::t:1sral:ic breast ecu1ct:r. 

T.\MOXIFF.N DOS[ 

ln postl1u.:1wptn-!saJ pnlien.L5 .. lilrt!G>:if.::•Jl d.ur..~: :1(1t 

hav-:;' a s.ignificant dose-responsi~ (::..1rr...•·(:. Re·· 
sp,;,..,nses to thE stand;.-:rd do5e of lU n:f; hvice 
d.::Hy c:n:- equiva]ent to n::spoose.s to 20 nig t\vice 
di:!:ly, and doses up to 90 :mg· d,nly ,!ff m; ~no,2 
effective. fn pre;imorr.,c'.sui women. the m;uid 
reccnnnH:nded do:~c is .~tiU J_O Jng ti.vice daily; 
h,lwt•ver_. mc1ny of the siu<lies cit~,d pl'evious!y 
have utili.:t-<l 20 mg twice daily, and dO<>t'S up 
to 120 rng daily have been evahia.tt:d ({)6) . Thr. 
higher do;;es ar,~ mo:rt effectivl' in ~up_pressing 
mt~nses bu!' .are 1:0\ rnor(~ efie,hvc .in. inducing 
an anti!umor responi,;~. 

T/\1\10XH'-£N fl.ARf 

T<1rnoxifen Ha.re chan~,;,:t1?:ri~-:t•d by increased 
bone or soft tissue pain and CH.:cu~k:n.:1Ey hy·~ 
p<~rcak,.:1rn.L~ occun; h:: :1.pp:ro:-:in1c:teJy :t f}~:f: of '~i1Ses 

(67). \'Vh1=n a flare ,::,c.cursf it d~ve.lop~. in the first 
k~v wed:.!', :A thtT~PY· Contrary to i!s mr,niks
tati{)T1S, 1vhk:h n1ay-- -~~esernb)t:~ prot:~re.•3::,ior:, a fl1"..r<> 
ge1·,er ally h.el'aid::, t.l respo.n~;e to tr 1~<: tn·u!n L. F1ares 
!;hm;ld be treated with ,.nalg·~f.ics or otht'.r 
symptomatk l:lwrapy,. ,md full-dos,:, l,,;xw:-:ife;, 
should bt" conhnuiid. 13rnokl ,,nd 'Lippman (68) 
h<1ve propos;,d !h,1t the fure ,J ci11,; b,ic,;u.~<:' it: 
requires. .s,~"(?r,~l ,v,:-:t!ks for tan\~ Hen to ,~.r,\h 
th€1<.pe·utic kvels, ,rnd at lower consi<.t~:r,diom: 
thE- drug rn<1y b•:· t=.!Strogenic rind sti!nuJRlo:·y. 

th,ntffi,:tal f1art=: i are by r;o roec;;r:s. oniqoe to 
tan·:.oxifen nnd \., .. e.r{! dt:~;cl·ihed as , .. induced .by
perca1cern.lif' "'Nith. high--dosc DES by 1-laH et- :1l. 
in J 963 (69). Tbt:! s,u11e s.ign.ific.=1 nc(~ \·VOS rn.:~t~d; 
that b,, .lw::rnon:dly induced hypercak~·mia m:c.y 
indka!"' th,d: the tumor ha~ retr.i11~d tit, hnr
rnm1;~l rcqmnsiveness ,,nd Urnt hor111on.,'li trlc"al:
ment •;hould bt• continued. Hypc,-c,;lccrnia nnd 
p;ti.n fLu-t..:5 bi.tv·c ~Jso beer~ r~pe:rti:>d ;•/ith n.1,~ 
gestrol act'!~t.e nn.d , .agr1in, n1a:y .herc:ld a re
spome (?O), 

lAMOXffEN AS PR!1\1ARY THERAPY 

-r~~nlcxifcr: h~t; b(:cn t~T • .:aitH':..led :.1~: -p:d.tr'l.axy 
therapy for brc,~r:i fanc:.?r in e!f.lt.fjJy U\'JJri~n (71--
73_) ... 4. 27<~f, cnrn.pl~l;:" n~.:.nis:~ion rate and a 6l!f(. 
-tof.~l (.'lbjecjvc rc:~iJ)GX1S{! r:itt: can be anticip<!lt~d 
(kl:rall survival i$ the $ame ,:sin elderly vvon1en 
t.r(•<tted l·vith r:1.J:-;tecti)tTlV. tkt'i.V~ver, .. fht: h)c:al 
~-:!::::.::r:.:~.n(:.c: rate ir1 tan;o)::ifr'.n-treated pa-tienis )~i 

high.'.:. Surgel')' shook! be performed if ,d all 
possit,le d(~:-:.pih: the af;e of the p11tient: hnv,;;e·ver,. 
in th.iedr pati~~ntu v-,.-hD ~u-r poor su:t1gic,1] c:c~n-· 
didates t~f.(;:tns0 of ir::t:erc-:..n.·re11t rnedic;)l dist:Hsi:: 
tanwxifon a\cne may pmv;lfo worthwhile pa.1-
b.tion. 

The integr2tion. cf tan-to>:i:fen intv i.hc a,{hn.mnf 
tfr:ta,r.,y of bn~a::t c;~nc~r is dlscu~sed in. i:lu~ :>cc
tion t)n the Qdjuv·<!nt tI<.:2:.t;nent ~)f st<~g,? I c1nd 
stage IT bre,,st cm:icfr, 

Progestins 

Ibt: prnt;~:stc!iion<~l ,:;gents Erlcg~~5frc)] acElc:te 
(;\-·1c-gac~:-., and Oh~(lrox;rprogesi(:ront> ao~tatc 
(!-"-fF:<\, Pr~"vc·.r,~) ;;1ppt~a:r to have acli\.'lly •:!quiv
c::lent tD that of tarn.o:.'<d:cn in advcu:ced, hor
tnocn1.fy x,~-sponsive breast ca:ct('.Cr in po!:-itrn.:..~n-· 
op;~u.s1l \.~,:ornen (74-76) H;:►,·VCVi?r, _pr,>gestins 
arc gener~lly rel(:t{« ted to~ secoridary :role :;ino: 
lhE: dur~1 tion of TC!.rponsc lo initiJ.l ta!no>ifen i5 
sllghtly gre~ttir th.,;1 for megeMrnl. Pati,mts iu
iiia[ly lT~i!ted w:it.h tarn,lxifen wh;;i a.fte.r t re,?,i-
.ffH:'l7t faUu.re JXC \~n:i:ssetl ,r.,er to rrn~gP~lroi or 
~1·P1\ hff'✓ l! :) n~npon.se tate of onlv 14 to 22(.7c, 
P,dent~ treat.?d initiilly with M PA-or rncgc:,1:rnl 
\vho ;:lre st:b~«:.'quendy tn~ate:d \Yith L=it110->:.ifen 
respond only 5 to :13'1c 01 the tirnt!. Clearly, b,~t
te:r s,;~cnnd-hne horn1on. .. ~l therapy i:; nt~ed.ed. 

Progestl.ns h~\VC I'.: direct rytotoxic action on 
hmi,1n bn'2st cancer ;;dJs in lont-ti~rm fo;sue 
c1;U1rrc· hut probc:bjy act jn vivn us <1nti,:·sh·o
ge~1]L coc:·,pntuttb ti-1c:f inhibl1' ,?st:rogen-induced 
proh~~~n ~:vnthesis {77). 

Tb(1 t;ide effect;; ol· prngcsti:ns are minimal but 
:~ rt! ~hghtly gr~at~r th,Jn Lhosi;• of !:~rnoxifr~n. Pro·· 
gt~stin~ h~v{' a n-tHd gJuco(:O::.'ticoid action, and 
\V:?:ighl: g~~.ir! is a ire.q11enl problenL }ohn~on et a.L 
{78) noi.cd. ~ 5'\:; or grt~atP.:::- increa~,~ jn V•H~ighl in 
23fc o.f btr!t:.sl cancer p,=.di.ents tr::-:;1ted v..-·it.h prn
g{:stir:.s 

T11e st.:": r-.dard dosag.e for n1egestroi <1(etat-e is 
16() mg di;ily as ,,, singl,, or dividtid dos!~ and 
SOU ,q; th rel' time,; -;v,,·ekly fo;· MPA (79), Unlike 
t~Ul'..OAder;, p}og{:stins ;nay h<.~ve r: <;tt:,:p dov"·r: • 
r{>sponse: cur-v~:'p 1.-(p,.:\ in doses (d lOCO fftg da:dy 
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.h,ts bt~~"n r~porl·cd to yidd. ;i $ig:\iHc:,,\tly higher 
responst~ than 3()1.} :mg thrn(• fo,ws w,~ekly {&0.) 
ln preilminai-y ,;lui..lies, ,w~g,0•-;troi ,Kl'! t1'1e in dl'li"l:i 

of -1~0. 8i1G, 1280, and 1600 rng dai!: · appe,1.'s lo 
be ,~'-?!tade:l d v.~ith l1igb,?r :t('.r:po,,scs i~~ v,~t--:H .::.s 
svith rcspon:fiE'S irt p<~ti0nts :r('.::rc:;cf"oxr h1 the st,~r:
dard T60-1,1g ,:bily dos•~ (SJ.). Tlw t11K<~r and 
L€ukf.:ro:i.a (}roup B is curH?x:t]y c,n:dul'.·frog ct 

prospe(tivc randon1iz-ed {:ti.:,l of rnegcfh-G! :~t Un·..::<: 
drn;.;ge levels: :160 m:; rfai.ly, 800 :ng d:sHy .. and 
1.liCO dll,ll/. This ~;ludy ,H:w1.11d confiri-11 th,'· <=>:
isience of a dose•-rcsponse cur,:~: fo( prc~y~'.~:;in.~ 
in meta:::blic breast cam:€·r. 

AminoglutetMmicle 

An.,inoglut,~thi:mide (/i.C:) blocks flk arnma
lin11ion 0f and rostc-n{:di(;J:1<2 l:o estrnn.i•. This ,K
U.on eHecdvely blocks estrog,it\ prod.ucdo.n jn 
adI~!nal tissue, adipost.1 hsstir:, and breas·t czincer 
tissue (33., 34). Smnoffik and. coHeagues (82) ha-1/e 
noted that in pestn1e11opa:...:.$a] \·von1c-n ~vHh 
metastatic b;·e~;,;t cancer tre.:ited with ;\C, ph,:r;-,a 
estron(> lel:eJs dedined 72t'.:h, and the :_-:.dna1y 
t·.xcrerii.)n nf ,~~~.t1qru? f(~lj f:5q{. ()\··er ,1 12 .. ~•Vf!~.k 

p .. ri(id . .AG app~ar~ lo be ~qu;i.li.' dfedive in 
ind11ch1g suppl't~ion of est iagt•n ,;yJ,thc:,:ts in 
postrnenop·.au:,al a:n.d p:retrLenop'-~ll$<-Sl \.".•\°'nnen 
who l1avc lud ~ prior oophorectomy. AC kts 
.1ssumed a m,1jor rol.:?" "\ the !.r<?alm<2nl or pr,.>
men<>pim,;al won·,en wfr.h hn:::monallv rts,:icn.• 
~tw: b.nm~t c;in,<:r. AC ir,:i:; i:m~nlin!l,; .n·pl:1cr.d 
th~ need for surgi::»i adr~m1leclom1 ;ind hy
rophysectcimy fn Hw- t:::eatm1rn( , ( ad"l,wced 
breast rnnc~:r (33). 

A ; may be of p,i:r11cu.l,rr bendit in rclieving 
pain m patients w,lh bcm: meta$l1,ses (lH, 85). 
Bccn u~~ ll'i \" sid.t! nifoi:~s of AG ,u:e gw;;t,~r than 
l t·m;e of tno1·,:d er • 111l'f>'tlli~ml nc1°t.1ui ;n- i)UJ, 

hox1;ct,. . ..,n1y, ~~G has te~n t~feg~1 icd !o ~. tertiary 
r,ll\: In lW,ltl<m,1.l tht!l:,l y A,Ct1h: to. ic;.1 tfo:1 (l,'
t.urrin~ in the !lr!:t 6 ,vet~.k; :includ ~ !f;.f ~rgy in 
48%, <l.nifp-ash i11 '.13¼, t>.tthoi;tatk liypoi<'.!!, ;;ion 
1·.1 th diz:1,.ir.t!),~ io 20%-, araxi,i ln 10'*,, ar.d drng 
fever m 2.5% o.qnbcntfi trcatE- t. .\Her 6 weel;s, 
evei, with c:ontimwu:, therapy, the side dl'c::i:~ 
t~_r1d to \fi!(Ti~as:e (B3). Sev<~n.; her1\n.i.ologic t<:,x 
idty1-vith leu.kopenL~ .. thron~be:cytCJpe:-~~a_. ort2vcn 
J-'(O'l.:)'lPpe.n.i,1 ll<il)' i}CCUf in ,,p to 4%. t)i }-°i~lkn!:; 
r<:.d\-11,5 AG (44). 

Th , s'.anda:·cl ,:for..:- ol A(; In 1000 mg d.lHy 
siv~li i'n divkl12d <l~)5ilg~£ of250 n1g;?vC•ry t h{,~t3. 
Hycimm rtf'$N1-, ;.O mt; tr1 X• mg nr,1llj• ln Lhe 
mnrning, sh.:,u]d be administ~r,0 d to rq.,kt<.:~: e11-

dor(~nous co:r.ticoi,i~- Lo,;.,.,.::~r doses of 300 rt1g 
d.,lil.y ;:,f A,G, both ,,,ith and. wifrout hv~b:ocn;~ 
U:;Gnt::, l::{ ve bf~e::·n l·:::pc.:,·rted to produce re
s po.r:ses ,:-qt:i v ,~k· nt to hJOO rr; g daily., vv frh ft:;-,:er 
::.id~~ ~?.ffl~l~(!; (86., 87). 

/; .. ~:e\.V ;-lr~n:n~1h~se tnhlbitnr_.· 4-h_:idroxya.ndras· 
ft·r:!!dicnit', Ls, ca::.·T~:·11tly en.tt:!ringdinicc1l trials. Th!!
I~·!:poc.se tai~s appe,:t1 tc bt: eqniv::1k~t1t to the::-.t::
of AC, i-vi.th fo,·Vi'T side d.fed:,: (SB--90). 

Frio;- to the i:ntroducb.on d t;imo:dfon, die· 
thyl:,tilhi;,lt,rol (D(~S), .~ :;vnt.h<'tic e;S.tTogen, ,,.·,1s 
tlw 1wrmon;il tr~l'ltt11e>nt of ch:..>i-::<? in -pQ ·tmtm· 
opaur.:d 1,,,/Dfrt!?n i-,,:ith ,~dvanci~d brE~r:st <:ann:~r 
?Vi, Tl). Thi, resprn1;;,,, rnl:i, ltt Dl:S io p,1licrit~ 
\·vith ER+ turnon; i;-; 6::J~"c. Tht! mech.anism b:• 
,v.hich C!i1:rogt.?-:n$ tKt on tr:.etc:stat]C'. br.east C(\r:,cer 
is un.kno~,i.,:n ·rt1n,o:t c~•lls that CCltta:ill ER bind 
~'!i t;-ng.,ns with gr'i'..:t l·er affinri-y .ind spedfo:.uy. 
High·do;;e ~Logexi l$ ,1d1.ml]y an!.l1t5h:f,~tmlc. 

·1 h>' m~1;-t 1,0mr;\O'niy us,'d -.~(wgcJ, io; DEc· .5 
1t11~ tl'•r~e ti,O',~~ d:~Uv. Olht'r estw.i;en ffepar,1-
fi(;r1s u, ., hwv~ b1•i~t; 1.1s•)d 11r~· etrJ_;,yl.1;.1 .. ~,l.iill, 
3 rn.; daily_, ~tnd cnn.jug<1ted i~<1uhu.:: estrugt:1t:;., 
:30 n1.1: d.ai.ly. 

N,1.11se,l is ,l common .. adv ;;ide P.ffed of D.ES. 
This ffi<1Y h::: ~lvc:ided by incrt:~asi_t).g thti dos.ti in 
a si~P'" jS,(I t,ahion liE3l is., sbn-tini?; ..,vit h 5 lng 
diily lo.t :; t.:1 7 days, :incr;>~sirtg i;· 5 mg twic~ 
daiil,, for ,in nt:<litim~a.l 5 t(I ? d,1v;;, n:o.,} tht'n 
g).ving th full do:mf.;t! M 5 m~ tllr;.1~ t11rn2\i daily. 
Ini:,:•as('d nipple, i>t:.:<:'l,1r, iil'id rt>lllary t•igmen-· 
la ti«n is fr;tqu~!t .Tlh;id. rt:'fEl!l.iiiln , .• ,i:tm, i.n about 
or1e-third nf c:am:"s and !XHl)' i~ggnlvate or i~v~~n 
p.recipiL:Lt'2 congestive h.t?~1rt failurt2-. 'fhe u;;:~· Qf 
high-dos;? e~:trogt?:t1s rnay l-:i,? as:.;ocL':\·t~d vvith 
thrrE::-:bot:n~bt..)\ic ph•~t~urn.ena 

ur:?,,kthrnugh or 1-vithi:kiwal ,;,.erii,C biced·· 
in.~ in .PD~:tn,en,:p'1usnl ,.,ron1x::n on estrogen 
thernpy Gcn,l'!l in ,to% o.f ;x:tknt:,. Thb iG usu-· 
aliy ,if httk clink.ii signific:,,nc,~ ,,nd r1e$f()nds 
ln r.~s:s"1t-ion of tn~a..tn-:.ent or .abtte~ spQrtl<~·· 
fH!Dlt:sly ~vith contir;ued therilpy but_r if ~t per·· 
sl~;ts, it rnny rc-quir(~ h.1rthcr invc5tig(ttie:n. 

Palle:nls vlho tt.:.·spond tc> estrogl='.n th~n:.py 
ir:.HL:1Hy but In ~" . .rhotn th2 difA..,<1SC' progresses k:ter 
n~t~y n:::;p:Gnd le Lht: St!dde.t.: ',.,;ithdriHr\•·;;11 of es-
trogens. Esi:roge;1 iebOliiUf f'f8ts.'.:,;:~i11.:1 ;v~s erigi
n,-:.lly d,~scrihcd by Escher i17 19<19 nnd Dc::w·s in 
up to 321(, d tstrnge1, ,,,gponden (92,. 93_). 111•~ 
(hix?:.tio:r: of rebound n~gn?ssion. is us1.rn.ny 3 to 
10 rnor:ths~ but Nestro and colleagues (9~1} re-
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ported that the median Jura ti or: b in excess nf 
:18 .n\onths. Tt,nr.o.Yifnr Ioirhdr•;wf?l !·e:,;p:_i:·18)!:; h.i;n,.-~ 
;~l:.,o b,~en rep01tecl (95). 

Androgens 

f\ ndrogrns \·Vere th(~ first actd.ith:·e hot1?,onal 
age,~b to prnve useful ir; i.he tre~.iment of rrwt
,i~!aUc breast cance;· {96_. 97). Androgens e.s:ert 
:nl nntiestxogeni~ effect by cc,np1cx in.tera,~tions 
with thre,\ ;:1xeptor:;: ER, PR, and ,,ndrog(in r<?· 
,'ept r.,r (AR}. 

/-\nd.rog(:ns exert desirctbh:! ~.u.bj~clive, he
JX,iJ.lop~)i<?li<:, iln<l i:r:r,bolic effc~tr, /9:!) . .P;Iti.ent.s 
1n~~r:tf2<l ,;vith andn:.:ig~ns ::nay exp?.:t~i.e,:c·e ~in ir:-
crea~:ed sen~H:) of \·'.-'CH-bt:·ing, pain 1~eH{~.f, in·
neaseci <-1ppehk_. and we.1ght gain. 

rbe side <effects uf andrngeni, are p:redomi·· 
n.antlv thO$t:! ossociated ~ly~th the physiologic ef
(1:,d,- of rn.ak? hormones, th,,i is, viril.iz.aHon with 
fi.1).ntaJ. baldness~ pleU-tor.:t, a...-TH::, hi:r:~Uitis-.tn., fiuid. 
n'.t~:ntinr. i;tru:L k:ss con1nl<H·1h·, an inctf.'r.t.Si~d- H-
bido <1nd (favrill hypertroph):. The viril.i,:ing ef
foc·ts v,1!')' with the ,1ndmg,m:ic prep,mri:il'.lf\ u:,cd 
and nrru:· i.,, ·nore thllt'< 51),.: of pat!enis. IJ'-,ated 
with tcstost~rone prnpionnk and :i n 35 to 4()<;-{, 
<;f patients treated vv·it.h .fh:ox:yrnesterone, The 
vi:r:tizing r.n<l therapeutic dfo( f:s e.f andxogens 
<.1ppe~r to be insepawhk. Andmgeris with a 17 
l"t methyl :>ubsUtulicm, .:,uch as fluuxymi~ternnP 
imd metbylte;;.tosl:f:;:;;,ne, 01ay cause reYersible 
d:1(11t!sf:atic jaundice 3.nd, rilrely,. a rouH:Cf(~(";il l:-e
p,ito::cllular tH?cmsis ti?rm.:d p01il).·11i },epa~; (%, 
~1')) . Lc·i·ge are,;s n f G}•:.<ii.c hemoi;rhagic rl<~I-O.~b 
of- peliosis hepilti5 mf.ly cause an abr:nr,n;1! liver 
Stan that c:n1 be con6.J.$ed ,.rVith :::1€:b:tfii'.ilt>e:S. 

Fluoxymestc.rone (Haloteslin) ii; the ;rndrn
~P.n o.f choi.(."e. T.h{? dusage for fluo:-;vrnest:crone 
i~ 2G to 3() mg d,;ily by i~:tmth_ · 

Combination Hormonal Ther,ipy 

I\lumerous combination:; of hormm1al agents 
tmve been ewih;iti~d in the t,e,itment of rnet,,
static breast c.u1ct!r: fhto:<y1lH:~sterone pht!, eth~ 
inyl estradinl, DES pins ti?Stl,slc-rone p:ropion,\l-C, 
tiim1,,·iren pl::.:s ni.e:gc•sln:;] , 1:el 1te, v.l:1m:df<!n p1us 
nwd.mxyprng s .,le ron. 1Ketate . t am.o;,dfon plu3 
D!iS, tarnm:if.:,11 plus pn,·d.nison , tamoxlfcn plus 
A.G .. tan1ox.ifen p.h1~• flt1oxyinesterone,. n1edrox.-
1'l m.:5t!~lc1·rn,c• ;1ceratlc' p lus t'1.G , and eci1byl !i'S
t!t1d[o! rrlu~ medroxyp,cg~ste~s:1w ,1cela te. Tiw 
~,::sul~ ~i all ,,f these .s tur.ti scan be surnmn;·lze ·\ 
-;vjth the slal .. m,•nt that th~ combiniltions foikd 
t·o den1or:.strai:e :u1 act"·vantage (rve:r ·the tlSt? Df 
single-agenl lwrnwrlill th:>rapy This ls wh,;t 

won.ld bi: ;~ntidpJt(?d b•~rnus,i" !he m<'cluntsm 
of aclion cif ea,:h nf th':'-se agents i.:s b<!Sic:al!y th~~ 
~ame-inhibil:ion d svnthE:s1:, G;: acl:on d t'S

!rog<'n. 

New Agents for Hormonal 
Manipulation 

tHRH ACONISTS 
fo anlmah_. chrnnk treatment with ;;upra 

physiologk doses oJ lutei:nLin.g hormone -re· 
leasifig horn1011e (LHRH) agnni~-Js causes: 
(«) dccr~,1se in gonadr,,(ropin (FSH ,rnJ LH) ex
c:retion. t b} decrtasc in proJ<11~l:in. e.xcr:.:th)n. 
i.-' -·l·'-'"";"l,S" in pJ-,-,,-"., ce\ h!-nr,1·,1 C"llCE·ntr•,_ \'/\.~<,..,\. . • .._,;;,. ,..,- . .1.~1.~ .;, . ......... . •· -V- .,,-.., 

l"ion, (d} n::duction ln \YP.ight nf &econd:u-y il0X-

ua1 m·gans_. a.ad (<') inhibition of tile adkms of 
the sex steroids at their large l org,ms ( i 00). !.J-IBH 
,maiogues, therefore, ~ct di:rcctly or ind\rcct!y 
nn thf pih.:itary, the gonads, and the' target or
lt,ms d the se>: steroids. Sdiallv m:id co,vorkers 
(4J) kwE.: demon~tra!t::d s;.gnifi~1:ntly d,~cre<1sed 
turnm weight and volume i:n rn.ouse mt ma-m
mary cancers treated with D-T11i-LH-RH (de
ccrpapl.yl). Ct.n-n!niiy, the LHRH anJlogues, 
bus~?relin .. goserelin_. decapeptyl,. and Ieuprol
id.(~_. are being ev,1Ju.,,k:d in clinical trials in ad
vant:ed b1·east c:n~-,i:~r. 

Goseri:!lir! (Zoiadex), an LHRH agonist, h;,s 
been reported to yidd ;i 45% objective respome 
:r,,te (JO'l, compkte respon~e plus 35'¼, partit.i 
response) in :l'.H premenop .. usal w·onH,n ,-vith 
rnel:astati~ brea:;f: ecn,cer (1(.11}. Ti1e hight~st rt~-
sponse rates w~irl'.' ~"'"-'n in paJ-ierifs wi.t.h local
regiond rnd,lst,is,?s (62.5%) followed by <x,
S<'.OH& (,foJ'J;.-); v.iscernl (45%), ,rn.d 1nulti-ple :;ites 
(35.'i %). SidE! effects inchided amenorrhea, Hg 
in .. 1.i Fpoai:ng and, infn?<-1uenHy, ht?r."'..dach~s ~nd 
sleep d.lsturbmK,?s. Ltuprnlide 1-va;; t(',st-c0d in 26 
premenop«usal wnrnen_. ,vith simihtr r;;:,ults 
(102}. 

CYTOTOXIC CH E\.iOTMERAPY Of 
BREAST CANCER 

In 1969_. Richard Coopc,r reported. un 88% 
respons,i (53 of 60 pMientE) to combinatiGn 
cht<rnotheri3 py Jr: honnone-rc.~~;istiln1 breast 
can~:er (40). Cuopcr's :regimen w,i~ CMFVl' 
(cyclophos_phnn1lde ... :nethotrexcJte, 5-Huo
rouracil, vi.ncristine, predn:i:Kmi:· ), fol1nwing 
tt:i~i report! clinical trials testing CJ-.·1f\1P and 
multip le vad;ints of CMFV? were conducted 
('fable 54.7). Although none of l:i1ese ti·iab 
achiev~:d ::i rct,ponse rate of 8d';~., it ivas con .... 
fi.nn,id that ln patienft: with mc!b\;tatic breast 
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Tab!e 54.7. Varial:il)lis of !he Cooper C/,1.FVf' Regimen in .Adv,mc:ed C:.udnuma t,f the Sr.east• 

--- --- - --- - -----.i..-.- --•- ------- -----

Coop::-r. : 9fi':: (:1()~ 
Dilvis ei al... i W 4 

{: 03) 

CAI.GB 1 ') 7 4 fl i.14.l 
:~amirez ~t til., 1 Si"5 

(10';) 

Hr.inner et ~,t : 19?5 
(1f)(,_j 

vVCSC l9i'S (107) 

RaB11r~~z et~• .. 1975 
ric:;) 

i\htJ:~nn e: al., ·1 ~75 
flC:8) 

Canei:(iS ,~I. al., l 976 
(IC-9) 

Ah:r~anr: et <1:., l~l7S 
(:08; 

CALGS 1'174 olO.\ i 
Bruni~cr ct ;: I ., ! 97 s 

(l(}(\) 

Bn,.irltV!r e1 c:I, :975 
(i06J 

C,1:1dh; et ;1!., 1976 
(; 10i 

(}b:, and ;\rmentn,ut 
1~~75 (11:) 

Crt:,,d, <"t ?-1., 1975 
(I ill 

Del.en-, et al., 19?5 
(1 IJ) 
To:,:! ,1H Co<Jper 

va.ri:tn/:; 

C/viFVP 

C:MFVP 
CMFI-'.!-, 

C;\·1F'/ 

CFVP 

CFP 
F\/P 

CN\P 

CMF 

CMF 

N,., 
fv;:,[1J;;hic~ 

60 

74 
82 

,rn 

60 

52 

40 

49 

4{, 

49 

53 

:11 
41 

30 

.15 

l'l 

27 

15 

22 

49 

.52.1 

Re~pt:r.~e 
Ra~!.:~%; 

lVlf!!.fo:!1 Rc~f.,'fJ•1:,c 
Cn1r,1tk.1!i inK:.) 

""····--····------ ------- -
iJ{l 

42 
so 

,j9 

51) 

44 

68 

S7 
37 

53 

64 

46 

5:l 

7 
6 

8 
11 

5 

.:1 

6 

8 

( ., 

10 

8 

4+ 

~,0.0..+fied fr,:Jri-: K;ndinal C(~. CJwrnotherapv. Jr:: pr_:,;,?~~;in '\,\·t., Spr,.;,t( JS. :·~rk. C~11:o~r -.-,f li~I:' l.11~~;•~ .. t. 2:xJ ed. ,"hHnddp!1i~1: \.'/B 
SaunCN'5, 1 !)79:405--44?. 
:
1c, C.':'dophos.ph.:irnkl~: ~.,: rrx.~1hoh·~:,~1tt:. F, '>-·iium:..1ur;:c;i: •!. ·..-m('ris:i~e; I>. p:"Nt:--,ii.one; CALGH, C.i.w<:<!r *',d lt-:.:kemia (~rn;ir, !l: 
VVCSC ~v,.~.t~m C,":::'h·x:t Srcdy Gr\°Jup; T_-:, ~:-iil'ldt.•th~·mnine. 

cancer , co:mbin,'ltions f c:11tnt1.,x.k drngs ::..,i.lld 
produce an ·objective r.::spcnse 1,~m u, ilw r;rng,• 
er 6G%, lYilh 10 t11 13<;; Lempl~t,;- 'i>Sl)O!>rn::, 

at:d a response dut.i tion tif S to l ;! month., or 
:~tc,re (103---·113). 

C,.>mbinati<in ch.em ·• therapy w·t:s rapidly 
ad<if>ted as the ti·eatP.,erit Di i:hok(• for melc
~f;.,ti'- lneast cancer btJcause of it;; high pre
di,:,tilb~ ~1i-;1>or1.- <: rate and rnpid or;.:;<i t uf ,Kli.cm . 
Conver~ely., horrnonai therapy ivas relegt~tt:d 
to a .~econd:Hv or tertfanr roll? sim::e n,!lporn,l' 
rates were lm~' mid -unp~~i:!idd'.lle and lhe on
set of r<:-sponsf· might · take 6 to 8 weeks. Hy 
the l~\te 19r'Ds, ii w;1r. .folt thr,t '\Ni!h rnnre fint>-
tunir:g o.f the phanx:awkinelics of chemotlwr
apcuti.c agent:-> and the h1tegrcttivn nf drug 

pharmacokh1etics with <ell cycle kinetics, the 
p(}tential frn ~ytotuxic r:..,_g_er:to in breast· can-.:2i~r 
w.:,s c.imost limitles,; (J:14). The l98(>;; were 
i:o:reseen as a period of gre;:1t pmgres.-:, for breast 
.:,1ncer chcrnoth~rapy, but this did not hap
pen. \V;th fev·.-r exceptions nnd Or'li_y· rnin.or var
ia tim;s, the chemothernpi?utic treatment ()f 
advanced br~«st canc~r is the s.i:me today ,,s 
it was in 19'79, 

SINGLE AGENTS !N BREAST CANCER 

Breast c,1nc~r is responsive to .ull rnai~~r <:'.las
ses of crtotoxk drugs: alkylating Jgent:;<, anti
met,;holits, mitotic inhibitors, and t.lw antitumnr 
,mlib1oHrn. The available phase IT data of single-
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Tame 54.7. Variations a£ me Cooper CHI-VP Regimen in Ath‘ilnflfd Cmrcinoam at the Breast‘
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cancer. combinatibhs uf cymtoxic drugs could
pmdum an obéettive: 1951961158 mit' 111 am range
at 66%. with I?) in f-Iafia cempiere: res-9mm;
axed a respfinse dumticm n? 8 to '12 momhs or
more {103-113).

Cnmhilwzior: cizemctherapy was rapidly
ndtmtec} as the Ereatment uf admire fur mele—
uiutiL breast tariff!” because 23f it‘s high ps1.»
die-tame r¢2§1>fl52§é rate am! mpid onset 0.! action.
(kwwxersely: harmona} therapy was reiegateifl
m a secundary or testimy rule since maponse
rates were low and unpredictable and {he on-

se: of Ira-spans? might take 6 to 8 weeks. 31.-
Lhe late '19?D$-, it WM felt tha': wiéh maze firm

tuning of the pharammkineucs of chemother‘
392116;: agents and {he ifitegxatima nf drug

‘3. vumimm: P‘ pmdn‘rsone; came. Lancersmi lfifiterain t'Jm-irp l4:

pharmacoldnetics with (all cynic! kinetics. the
puhiritial fm cytotoxic 338515 in hraafii' (same?
was ail-most limitiess {114). The [S3895 were

[’O'IESEBI'i as a period of great: prngrnsa For: breast
cant-er (hemm‘nerapy‘ but this did nnt hap-
pmn. With few exceptions and only minor var-
iations. 111e, chamefherapeulm treatment 0?
advanced breast can-ref is the same mday as
it was in 197‘).

SINGLE AGENTS EN BREAST CANCER

Bucast cancer is responsive in all manger diari-
ses. or." maternal: drugs: alkylating agents, anti-
maialnhlita, mitotic inhibitors, and thearalitlmmr

a I :iibim‘iats. The available phase I} data m‘ single:-
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<tgi~:n~ (htn1ot.J.~erapy in :HJ\.'i1:1.C-:?d bre<!:~t c:r:nci.": r 
iu:,.? p.r(:Sentcd in Tabl.e 54.8. These d,1tz have 
h'.im cornpileu from mdtipk -pk«;c li s tudies 
and ;;hnuld be> inteq::r.:•!rd a:;, an indication of 
tl--:e ~t~t::ic:l .t(:Spon:-..f': rat~? r~~ther thi.:":H t:.~~ ~ln c:b
so~{;.f(~ t'<1}u.e. Prest!rd':i:1g data fr: thi5 1-r;,1:~n.=~er 
entails rnin1y [)rob!cr::1:;, ~~i:nce dosag-2 .le1.:e]s or 
dosag0 5cheduies OJay b~ ;r.:lriE~d. L\,,iu:r~ itnpnr~ 
ta:ntly / prior therapy <1nd res-pons~?- crit<:•ria o-:;;1y 

riof:b!, ;;p;~diied (115. 1"16). 
As cc1n be Seen i.n T ~ble S•UL th:.>n! i;; ofhin 

;~. n12trk~d diffen~:nc(~ in ~e~;po.n$e rat;.; for the 

;~.'.~;;,;:;:;; r ;~.'~ 1~i: ~i1:1;,~:·) ;;·~ :1;'.,r~~'.i~~;1~~i'~~;,;:e:::~; 
havl:'. n~ver beer: tr{:<ited: O?: versus 20<;·~ fr,r 
ifD£Jcn1:(d.t:,. cs::- v~n:u~1 33:~r for ci::platin, 2B\t: 
'/P.t:;us .52'.7c.: for dnxorubidn, ,u1d 13'fc versus 
3 i •~;;~ for rTtitoxa11tron(!. Thi~ tn?nten,.i,Jus dfs ... 
i:revan.cy in response3 rnay w·eH n.11:'an that an 
a('Uvc drug 111ight be ov~dooked ii it i:, tested 
only .in previously tr•~;::t<id patients. h,r this r,~;::,. 

~ion, both the North (2(!nttal C:i:1nce:r ·Tn?at111eni' 
Gr:;up ,tnd {h,~ Caw:-., ;· ;1nd Lt•LJlEmia Group B 
nr!? :\o,v t{;sdng; ne\v· phas{; Ir agent:; ~n chev 
mpthe,;i.py-naive pari<:nt5 

i\Jthough severa.l sjngle ,lgentti b;;1vt~ tt·clfv:iiy 
En breast can.o~:( ~ in current clinkaJ p1·,1clice they 
.:O'e gE-neraH1: incorporated 1nto COJtibjuat.ion 

chen;<il:herapcutic n,gin,ens. 1\·fost of the singie 
,,gpnts will not be discussed indivi.<h,,1Uy; how· 
evt:r, :! f!~tv d1:-:ser . ..:e spe:.:iaJ l-o:nsit..-l~~rati<n1.j par
tiwlarly the r:nthnicycli1H! ,:nalogw~s, bd,!ding 
the bydroxyquinone, tl\ttox,rntron.e, m-,d the an
ti:rn~tnhDlite .. 5-fh.KH'{):..it:."l(i! (5 Fl)). Ren1~\ved in
ti:'resr in . .5.:Fu i":s b~:~n srcfrk~:d by l(~G.Ct)V(Jrin 

modubt.inn and by (Gntinuons infusi<m, ,:rn ad
rn:in~str<ition techni,J,..te thc1L he:.~ s~~i~J.r~t:d t.o en ... 
h?~nce i"H:tivity. 

Anthracydine Antibiotics 

DOXORUEIUN (ADl,fA,\WCINJ 

t'..<b:h1cnyci11 n:n-1ilinf: the n10:,t active sing1e 
agi~nt in r.he treatr.:~enl of breHdt c,1ncer. H(n-f· 
:~\/PT .. doxvrubici~::1 hcis <~ series of tu1.d~sir.ibh~ 
sick ll'ffects such il:-. ,:,1tdid<: toxicity. alm,ist un.i
,,crsal alopc!cia. and marked cnrrosiven~ss if the 
cfrug int1Hr,1tes the !,!<in. This h,15 prompted the 
~£.>t1rc:h for a !t:~s:-, toxic,. equipotent analogu(~ ,n:d 
for Hl'c!tbu,Js to r1?duce the C3rdia( toxicity L')f 

doxor::,bici:n. 
tJtHizirlg; d1c ~;tandarci dos~1ge s..:1H.:duh:: for 

d(.•Xorubi:...in nf 50 to 75 rng/rn 2 L,\'·. cv0ry 3 ,.v~eks., 
!lw inridem:P d cardiomyopat.hy incn?,::;P.:<. dra
m<~tically one(':) ClJrrn.;lative dose nf .550 1ng/n:·12 

is excc?,d!'d Th:?re hilV:) b;;,en thre,, ;1 pprn.id1<0 1; 

;o ;:t:odifying the df''./eJopru.ent of dox():'1.tt'dcl::.1-
indu,td c:rrdion1.yop.nthy: cltan;t:;lng tn a ,,;:et~kly 
dosngc r.ch:~du1e1 

1.~iiH2ing ..:;. (:or:tir:uous-·in.ft.:
sion i1edmi<JW', and t.he addition of bispiper.,
ziot'dione (ICRF-187). 

iVt:ekiy doX(l1't1bicin hd~ ht:Pn ~itudit?d r·xtt~n
sht~iy by TD:ti. et aL (117). Eru.:l::>n1yccardial 
biopsies '.vt:i.rE pcrforn..1cd in 98 p<1t3cn ts r<'.C~i"•{
·ing 6(1 n1gh:1~~ duxon:tbkir1 eve:ry 3 t".:·t~cks and in. 
27 pa.lien ts r~~ceivir:g 7-:0 rng/r:l2 do>:orubiciti. orv.:e 
1veek)y. A.! equivak:.nL cu:rnula ii,=e do.SP!' of dox
ontbki.n, the wee"ldy sdw.d:uie wao ;i .s;;,xiated 
w:ilh sigriific;:r,tly tcss anl.b:cacydme-indn:::ed 
c~ rdi?.c dan1agc .. as ctntflrrned by b1opBy (p :: 
0.002.). Thii, n,sponse ln weekly doxombidn js 
c-quiv.~1ent to the eve.ty 3-week c:\C$1! sclu,dule 
(1!81 , 

Confi11i~mts-inf11$l-~•Ji dvx,;ri.lbici,t in advanc1.~d 
bn::t1!•t <..J:ln!:1:~r h;:-~s been repor1ed. bv th.e t,1,L). 
A1'cierson CarKe:r Center (l"i 9) tn 1:i(, a;:;s,,dated 
,.'>'itlt Je~:H cardiotoxicity. ln\:efihgat\.1ts compared 
48-hour and 96-hottr~o11bn.ant:;; inf:1sk·~-n to bolus 
111t;-,;vt:mous administr;,tbn. 1'.Jo diffe,e11<e in r~· 
sponi;e rnte was ol:~e1 vt•d. At rnrnulati,•e dos{'S 
o.f ,150 mgim" Gr gre,rtii'r .. the frequen,:y 0f clinical 
conge~tiv§.: her:..rt fafh .. ::(~ \•Va.~ 75~f: h~ss in co:rittn~ 
1u_ni5 .. J11fusion groups (F :::: 0,004} . 

8is
1
Pipt?ra2.innl/o~H· OCRF-187) has be<~n re

portt1d to protect against dm,orubicin-indnced 
cardiac to.~icity in wnmcn with ,,dv,mced bre<1st 
cancer (J20i. A group c,f Y2 women was r;m
dom:lzf•d to recei11e :>·flumouradl plui; ,foxon.1t>
ici11 plus cydepho,;phamide (FDC) ,;r l•DC p.lus 
ICRf-.. :!87. At eq_Div,,krrt C:Ltmulittive dos(:s of 
doxorubicin., th(~ group rec~iving ICHJ',. JB;:- ht~d 
slg1)ifi.c:a:1t!.y le,;s (.,;,·dia, tu:-:icity (/' = O.OOl) ,,nd 
no a]t~?'.rati(}ll in antitun~o1 effect, 

1-\ S!?ries o! doxorubicin a11alc-g!u~-=-; :n-e rurrer:tly 
u::,dcr 1;tudy !n cl.hied trials: 1Tirnbicin, ida
rub.k'i.n., 4'-•deoxydoxon,bicin., pirm·i.,bicin, and 
rubkHson<:' . A . .:nong ihESP. .. the agent.& stttdi?.d 
rno:1t rxtt.:n6ivelv i11 hrt•ast cancer hir.te bct;n ,..::·p:~-
rubi-:::ln und ida~ubicir\. · 

EP!RUB!CIN 

In a s.n1dl seri'=s of pre-....-iou.sly untreah:~d p8-
tients 18Hh brea!-;; canc~:r .. t:pi.,-ubi.-:.:in h .. ~d a. n~
:;_ponse n1te of 67% (:16 o/ 24 piltknts). 1·vhich ic; 
eqnivalcnt to· -!h;1t d dexorL(bicin 112:lJ. ·rhc ,id,
vantage o.f i.•pirnbicin .i;; th,ti: il is ,1;:s,,ciak,d ,,,Hh 
!-ess card iat tnxicitv thr::n d.oxorubic;n anci \,,.,hh 
derreosed hepi'\tjc d.euri::.1H:t:. \vhich nu~"ns that 
the· d.n.1g t·an be u~d in .P<ti.ients \'\:ith <ldv'<1.:.:(Ed 

Ji .... ,:::::r D.\t?'t~sta~;es C122}. 
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Chapler 54/ ~re.\~! Cancer 9S:9 

T.thl~ 54.6. Compil;~l Phi\~e H Data of Single-Agent Ch<!mc,therapy ifl Advanced Brea,!· Cancer' 

Aiky\:.,ting ag(!r:1s 
ChlDriH1:bucH 
Cy,:lophosphan-ii<.i(c; 
lfosf~rnide (p:io,· diemoth.er,ipy1 
licsiar:nide (n(l prior d;;in-ipther.ipyi 
L~PA:'•/1 (mt?.tph;.J;:tnJ 
Niirogen niusu,·d 
F'iedn!n~u~.t.i,,~: (prior c.h~rnotherat>Y.) 
Pr:~dflili1llstine (no p,: io;· Chemotherc,py) 
Thiotepn 

Dn1gs \.V!th illk~:lating-/ike acliyity· 
[lCNU 

CCNU 
Metri;-1-CC'<U 
CirbopiJtin 
C!~pl~tln (pdo: ( he1nl)thc::rrtpv; 
Ci~plr:tk, '.:;o p1fo; chernothe·,.,py) 
Dibmmc~:luk i,ol 
,~1GBG 
$;replonigran 
Stn?.pto1.ok,cin 

i\;1ti m,il;it~)/ite, 
.~r .. )binosy! cytc,;i:"lr:-
5-f\z:ac~1idine 
Fllid,,rabin.; 
5-ft'.loworJ<:il 
5-FU !ir:,lusionl 
S-FU + lt.~licovorin 
fto,aiur 
r'ri~tho(re>:i){t: 

Trialin;-1te 
T<i m.etr(,xate 

,"vlitotic:- ir:~~ibito:s 
Vtn.bla:.;litt~ 
\'jr11.:ns.tin£": 
Vind1~ine 
N.iveih;n"-(no prior d1(,rnothN,wy) 

Etopns:c:¼?' (1/P-161 
Ten:µosid,? ::V;\"\-2h} 

/'-..ritib.Jmt::r an£lbiotit5 
,-\nthra·cycfi:1eS 

Dux\>nJbicin (prior che:T1olhf~;~py) 
Do:i::orubictn (nc> prior (":°1crno1her;.;~p~·) 
4' Dr·OX}'th:,xowbic:n 
Ep!!ubic:in 
!d~in..,bidr: 
Mi•nogari! 
Pi,a1..:bi~in 
Rubki-~zone 

l·i)-'dr"ox:,rquinor.~e~ 
13i,;,ntr~,w 
~ll\tQX~1ntrOfli? {lHi:.>r d1t~r:1ot~t~r1\p,/} 

t✓;ito~;~11tronc l:,o p1·iol' 1..:her:1iJlher~pyJ 

Ne;. 
[·;a_i,1c1.b:~ 

75 

76 
l;.iS 

<l·) ,., ~-
!4 
80 
50 

1i.J4 

96 
9 

19 

64 
27 
16 

l 141 
·1u; 
22e 

31 

52 
4() 

~5 
164 
14\ 

;!-4 

234 

42 

27 
140 
DO 
25 
71 
us 

229 
411 
217 

0 
I.) 

0 
0 
4 
{) 

0 
l) 

iJ 
0 
l 

13 
1 

0 
() 

0 
0 
fJ 

G 
1 
6 
2 
() 

0 

0 
0 
·1 

4 
2 
n 

0 
6 
f, 

0 
4 

2 
f, 

u 

0 

·' 
I) 

4 
(, 

2 
0 

2 

:no 
43 

16 
87 

3 

19 

17 
:1 

41 

4 
l{: 
4 

·,-· .. / 
48 
55 

 

CR+PR x 10G 
. r0, -,'ftl h:al.:;~ 

20% 

31 ~'<· 
61% 

.n %. 
11% 

" ,, 

30% 

20% 
20% 
2i'X, 

28% 

continu~5 
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Tabie 56.3.. Compiled Phase [B Data. Bi Single-Agent Chcmnlherapy in Advanced firms? Cancer" 

 
. CR +PR .

A3)?!” Erufithié‘ CR" PR m; x In".
ni‘xviafing agarfis

(Ihlrxan :imctl :14 O 1 ? 20%

kamhosphamide 'I 39 'J hi) 1.2 =5.
Itmfarnide fp'iO: alie'I-nutherapy} ti :3 O i;
IEusk'Famide Em prim clieamxherapfl 2f} 0 4 AIM
L-PAEV'I mfiphalam PS 1.1 1:“ 13‘ a
Niimgcn wastage '2- G 3;: 339‘s
Fwetinimusnns: [prior chamatherapy) 3'2 (3 HT; 31%
Prmmimuflim (m: wiur ciwmothmam} its 3 I? 6‘ ii.
Titinlrpn i 52 {J 35 2 3%

Usugs sth nikvlafing-Hkiz aciivity
HCNU r’ 0 H: .5“ fit
CCNU 1 55: '0 IS} F 2223

mfuyl-CCNU :32 u a m
Calbopfiafln l4 0 U 1:]
(Esq-alarm infill! ( hemmhernpv? 38 I 9. {A}
C ifiplai‘m Tm prior tréienmlhe'apyi 50 13 6 3:1 '5
Dibromcxluic I‘m! 106 1 7 am.
MGBG 96 1 a: 3%

Ssyegnumgran Fr 0 2 23%
Streptum‘uurin l 9 {J }

Nfifmm-ihfllilfl
Ara'bin-osy! gytocinr: hi ‘0 f1 5 . ‘
5-5" mcvfidim 2 .7 0 2 E *3.
Fludarabirlfi 15 U 'I fit};
S-fiuawuracii t in} G 520 228%
fi—FU .f iniusionl lfi-E: 2 415 3 H,
5-H: + leumwrin 228 E: 132 3091i}
Eto'aiur ' ‘- 3.’ 3:} 51533
Metiaoinmate 252i (1 ? 14‘"-
Triaaindl': 52 {i ;- a is.
'Trimmrmna 4!} [J 3 3'5“:

Milmlc inhibimrs
Vmblafilim ‘JS 0 W 31%
\‘incmfitm 1 bet f“: T) 20%
V‘indasinc 1 M 1 2!} 3 $9;

Naveilrme- {no prim cimnmhemwi 2-1 4 9 55-39:.
Efepnsz‘tii! {VP—2| 51 2.1a 2 '| .‘r‘ 15%;.
3Et11posidi! {WM-26} 2 [I 3 5'3“»

Mtiwmar aniébimit:5
amfilra'cvtfiimas

Dmombicm {prim chawahmamfi 431.8. 1} Hit: 13%
Liloxmuhicin { r16 prior cmuhmherapy} 91’. .3 455 31%
4’ Dc-luxydmnruhtcm 27‘ 0 I a 5'6
Eaairuhicin 1-qu \i 4! .14 “t1
Idambl‘cin 0"} £3 42 33‘}

Mmmrl! 25 fl 4 1 {1%.
Piialubiain N 4 i | 31 “Hi
Rubidqmne 88 1 -1 mi

i'iyfil'flxwminurzas
Bibnl‘ltflrfifl 229 2 .EJ‘ '2 3%

Milocxamrorsaa (psim 1:.1Ie1fi1othtrrflpv3 xii l f; 43 I H.
Mitoxuutmnu I'no prim dwemnlherapw 21.? 13 35 3 I “Pb

mum rm;-

AMGKANOZ 9770 63



Other 
.,.\cl~cinorn,:dn ;\ 
E.l~c-!r:'/c:n 
t,,iitom·{CiG C 

Mi;,:,0 liane<x1;. 
lf. j:1terfr:n}1'1·:·~c:rnr!i)i nant 
: ~e:~arr:ethvinK:!(1rnir:·:! 
Sp:tog:.::~·n td!~\urn 

lDAlWBICIN 
(4-DEMETHOXYDAUNORUBICIN) 

ic.L~nJhicin is less c:3 rdiotoxic-than either dox · 
erub:icin or din.tnr:a"ub~<:!11 ~3.nd has th~ i!Ch-'iHHng(~ 

that it mn be- given o.rally (123, !.24). The drug 
is <1dive in metastntic bre;1f.l rnn.cer, but it i3 i;!iH 
to,) e.u1v to dei·.errnine if id~rubidn and doxo
rnb.~cir: ;re e-qt~ivale~:!t in terrns of bn,'.,1st C'::lnc~r 
niJponsive1,ess (l2:5). 

MrfOXANTRONE 
~~1Hoxar1trone is ;1 synthetic hydroxycp .. lirH)ne 

that is rdilted strucllo:ally to doxorubicin. Mi.
toxi~n.trone i!; an ~1cth--e drug: in bJ'(!t~sl' cancer as 
W\,H as in an1tc k,1kc·.mi;i a:nd lymplti)mi! (].2.G), 
Clinic,i.lly significant cardiac toxicily is i:nfn: .. 
qiwnt hut oc::ur,; in appr,>ximal:cly 3% of p11 -

ti~:nb receiving rnmulativi' doSt.~" of 1.75 to 75G 
mglm·1. Signiti~ftn! alq:,;?cia occurs inf~W{:r Lhan 
')()% of rnses. Nausea ;rnd vomiting iltE' i.trn:o;,; -
rnon. \.-fitoxantron,~ <tppear:,; not to be::'.. \Y~;:;iou:'.,t 
i.f it is infiltrated. The dose-ilmiting toxic;_ty is 
i:tty~lo.suppression., ~vhich a1ay ht' prninntrPd. 
'The current con~;;_~n~:us i~; ;h<:ti' :rltitoxai1trone is 
an ~ictive dn.ig ~n bre<:!;t cancer n1:d i~; fc:;~ toxi-: 
l.l1;;1:1 do:xT,-rl:bk.int but it~.:;: t~:spo:o-::....~ :r.ati? !~1 ap
prnximatdy l.0% l ~i; th.in thnt of ..:lm;,'.\rubicin 
(127--12.9;. Iv.moxantrone probably h,;~ a rol€ in 
th<~ trer:m,eJ.,t of fraii ddcrly patients ()r p<1tie11ts 
with breast cancer who h,1ve an intercurrer,t 
medka1 niness (1::JO, 131}. The dosagt: of mitox
antrnne as a single agent is '[0 tn 'J.4 .!ng/n,1 iv. 
€Very 3 ,..,n~ek~; . 

5•Fluorouradl 
5-FU ,,,-?as synthesized in 1957 ;,s ;1n antitu•• 

mm- agcnl hy Heiddh 0 i:ger and cowc:r· ·e:r$ ,!t 
the Un:v<: rsity of vVis.:,.)n:,,in ,w.d \';'IS rapidly 

f' (~. 
l:v .. Ji ;:;~ bh 

:.'(, 
.i9 

lCOl 

C 

() 

0 

PR 

() 

: l 

0 

., ·~-· 
.) ~•) 

; ,) ,• 
.J,11 

in:.r,'Jduced in.to cli:nit.c1i practice (:t32) .. ~s ;.\ ~1n• 

gk «gent, S-FU bC:i'.:.mu, th~ most commoniy used 
nonhonnDnai drpg in the t1-.1atme11t nf ;).d• 
vnn<:ed. b:rf~tist G:"'tr~(er (133). \,Vifh the ;ntrod lH> 

Uon of cor,1birm!ion cheir11:,th~rnpy in the 19,·os, 
5-FU ivas incorpotatt!d :into n1ost con11tKH1.iy n~r{~d 
n?gizner:~., ir~c.1ud.ing Coo pc!' s original C.~·1.f-'V P. 

5-·FU Pl.US LEUCOVORIN 
There ii; no,v r•~newed in\l'rest in 5-fU since 

it has be<c'll dNnon,;t;-,Hed th«t leucovcrin (LY) 
c.m _pntenti,~te 5-FU cyt,>toxic:ify. 5e\'l?l'ill din.irnl 
i:riab of 5-fU plu:, L \' in pn,viously i:re,_1t,~d p;c;
tient~ ·vlith i:tc.iv;1nce<t breast cartt.:t':r have nov{ 
bL>c.'!1 r po1:ied. Swmn t::t aL (l;M}, u:;i;1g ,, 50D
mg!rn~ dm,ti nf L V pbs 5-BU, 3;·5 mgtm: given 
d11i iy for 5 mn.,,uc,iti i(J da.r ~ .. nllt~d :'I 24'''<: ob
J\c.'<-:tiV(' re. ·porni,? n"tte i.p 51 ore.1ow;lv l'l'l?•Ilt•d 

~patt,~nts, Ji~bbour~~ et al. (135}, \J;;ing L \.,. 2(¥J rng/ 
rn2/day o"(:r 30 minutes pJus 5-l' 1 '.WU n1g!m2: 
d~y bv coi·:t~nuo11s infusion f(;:r 5 to 12 d .. 1.vs-1 

,.,-,•~•)•'~(>,·] ~ ({UC,~ :'"",IY),1"-" (f2 of '_);) ,•-,•'e:•,;,_·i in 
>. '-' }· '• ,_ 0. • • ,;J • • '-' • ...... r-• \. • •• •• ' . • . . ... , rJ<. '~ . - • -•• I . 

patienti; pr('viously [reat,~d with chcmcthe1<lpy 
Tlwse reiil1lts ,,re promisi11g ~nd sh(;uld be con.· 
fin:nt,d jj~ }arg-er ciinic,11 t:.·::.als. 

CONTINUOUS JNfUSlON or 5-FU 

The ccnthiut}u.~; infusion of 5-Ftl '\VitS in:.n.j·· 
duc~d by L(:ki.ch t:'t ;:1L (136) u::\d apf1i~c1rs le ha\re 
utiiH-y· in pr~vi<H.i!;ly tre-ated pHtEt.:·n.t.-; t,>/ith ctd
v;~nc~d bre~st cancer Jd1bmay a>t RI C:U7) eval
uated 5-FU, 250 n1ghrt!day, :,{ven :by CL)ntinnnus 
infuCjio11. fhe n1<~diar1 duration of ih(• infusion 
V/~S 65 da-ys., V',rith ~ r<.1nge of 19 io 5U8 dt:y:-;-. 
Fiv~ tli 32 _p,itlents responded. The;, m,Iin \()X
iciti;~s W<c'I€ stomatil;<; ,n 13 p.1tiFnls, th<' hand
ft)ot sy--ndn:,n.1('· (pulnlar-plantn:r tryl.hrcdyse~ ... 
thesia) ill 6, and C:oombs'-po;;itlve hemolyl·ic 
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IBMEUQIGN

(4-QEME} HQXYDAUNORUBICIN}
idamhicit‘. is Iess radiometric-1.51321 either do.»-

mubicin o: daummhicit: and has the advantage.
that it can be given (Melly E123. 3.24}. “‘11:: drug
is active in metastatic bItms? ram-er. bu.- it is glifl

too sari}! to dei'emaima if idaruhictn and «iam-
mbitt'tr: sue minivesitmt in teams 0f bt'east can-3:3:
mayansivmess (1235}.
MITDKANTRQNE

Mimxemtrone is a synflwtic lwdmxyqatmone
that It: t'aiatved sll‘uclttra'iiy Eu dnxarubicin Mi-
mmnlmne i5 an active drug in breast tense: r15
walk as in itmtte leiikmda find lymphoma {1'26}.
Clinically sigafificani earéiac tuxicily is infra--
{3:133:31 but “cum-a ix: apprmdmal'cly 3‘5} mi flit--
minis receiving cumulative (30525 :1! 175 int! 253
reag’m". Signitican! alczpccia means in fewer than

”3: of (9.5125. Nausea and th‘rtitim; are Lina-um-

mun. Miioxaulmnrt appears net in be a. \resicant
if it is: infiita‘aled. The (Sage-limiting mack-rig is
myelosuppt'ession, which may be prr-tc.mg_;mi
The current mammals is that mitummmm is

an; active dmg it: [misfit cantor an d '5 [eras toxic
than dummlaicbx, but in; iraeaptms-a rate i5 ap-
pmn’maleh’ 1‘3" lest. than that of shamr-abicin
{127—129}. Hilaxanit'cne ptobafl} ...;-.:. a rule“m
the treahnent 0t irai‘. cla‘luxiv puiients or patients
with breast tan-car wlm name an internment

media-a! iiimess' (130, 1.31}. 1'hr.- dasags. of {nit-fix-
anmme as a single 4.3m: is 1:“: in '34 engim? i.\-.
every '3. weeks.

SaFiunnouracB

fi—FL! was syntheaized in 195-? an rm.....tim--

mm- agunl by Heidfilhyrgm’ and mwcrkem at
UM”. University 131' Wists-Ruin and was. rapid}:

-r'- («nu-x
33...“: agents I‘.

.mhiorwtiwl

: .tiu‘ras)? New ‘I'mk If! ’5nut-.1 1957:} {£161}!
'.'1' Tluah-ni‘m ‘ \-‘-'J| ,; ”8"}
mm: C‘-"-'L=. L'E:|;II:':'-.?.>vE—‘-. ~t'..  

 
  
 

 
 

mail-ducted into dinimi pumiceE'l'3_!. As 0. 5m-
gle agent. 5-1;L} laminae tbs:- 111L151 wmmm:.y 1159:}
nonhnrlmmai drug in the treatment at ‘d
variced 1331-235; cancer 3.1.3".}. Witi‘ tha intmduc-
film: a)? combimtizjxs chemtrilmmpvit?! the 19:69.:
inFL' w:3:; incm’pmaled into. Imst commm.iv used
Wgfitner. . inductingLower 5 0113.351. 1 LATIHP.
5-H} PLUS LEUCOVGREN

There it; nlfiw mnewed interest in 5-171} sin cc

it has been clemimsti'ated that ltauctwtmn {LV}
can potentialé: S—FU cytztt-aziciéy. Sfiwml clinical]
"trials at §~EU plus L‘fi 1r. gut-visual}: “(fined pn-
talents with advanced breast cancer [mt-ta new

been tepot‘éed. 5mm! at 21. (113-1). mung .1 50!)—
mgs‘m: time of LV plus S-FU, 375 Input: given
daiiy 101‘ 5 consecutive days. fluted a 2-5."? ob-
lufiiw “riparian: rate in 5:1 gag-eviausly l'rE'i't'lt'tl
Faflents. Iabhwry (:2 a5. {:33}. Wang I.“ 29.1 mg!
mzfday over 30 minutes pJus: S-FU SE53 mgrmfif
day by rm-atimnms infusion I'm- :5 to £2 day—9,
report-ed a {19% respite-abet (12 :3: 3.4.1 patieatrlfi} in
patients pun-4011533; mated WHI‘: chemothetapv
The-3:? regatta; mt: prumim1g and “haunt be 1.un-
ftnm'd :21 Earger Chaim; malls.

CONTENUGUS iNFE.iSIDN Oi“ SJ‘EJ

T316. ctmtin‘amt.- int'usiur: Bf fit-Fifi was; i tim—

due-ed9v Loki2%; at 31. (3.36] and appears is: have
utiiit, iv: prefiousiy treated patients with at;-
vanccd breast amt-or Jttbbmn-y et a] £15?) eval-
mlcd SMFU, 250 mg{I'm-3" .1 .7. 55.5w}: by i'mttigunus
mfusmn. the madam sitsrati: .1. of ilw infusion
was. 6:3 days. with 9. range of 19 in $08 Lime.
Five 31" 3'1 patients respondéd. The main 20X-
Icit‘res were stomatiliq in 33 mtninls. the hand-
foot syncixaame (palmar~p!antar exyihmdymv
tin-53kt} in L3,. and C.Gombs’-pn.~;it§ve hemoiytic
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a.n.ern~<: ;i: 2. tvlyt:Jus:..1pp:n.:1~sj(1.u \:Va~: unccn1-
rnon U ,ing similar reginwn5, I Iatfidd d d. (13d) 
i •porl~d a 28'½, ,·esp,1n;i,e r7 o 25 p:i tfl..'n f~/ ir.nd 
Hu,:n •J l. (1.39) r{}ported ,, 53% re,,pll:1S~ ( 1,.5 
i:,f 2S i)atlent j. 5-FL gi ·en t>V ( 'llntin llf.11 l5 ;;i

{1."<;it;l'I. , 11<11,;!d b_ ev,,i1..,.r:ied 1;, pr:,?,i,cu~ly ~r:• 
\rm1letl patic:1Cc:1 wi1h . 1eta.sJ.Mk h,¢r.:;t .i:nt:¢r 
i: .. nd s.houh..1 a}t;o be incorporated into ccn1hi
::::2.b.cn1 i.:h{:trtolherapy regin\ens 

COi'vtB ! NA TtON CHEMOHffRAPY 

Sinc:t"~ bn.:·;_{~t c:ulu?r .is r<:".spon~iv~-:- lo ..:lH o.f the 
;J~a]o, cfos:;es of chemot:Fic·rq1~ulk itgcnt.~, 1l i$ 
ll!1!guclr :mit.::d for W:tiliim1:km i:ne1j1ofh(m1py. 
1'he ;:i~"' vfwmbina!iort t:hP.~noth,Hapy h:is more 
,h;in dotthied t1w resprn~':t' n1ti,~ nf ~ir.gk 11ge.nts. 
However. gi ·im th~ drugs- currenliy av;silabl(:, 
the resdfs for all conunon!y used. cc1mbilqticn1s 
.:u·,.! 1nor~ ox l~:s!; t:hH .:;arnc.:~: ~ 60<}~ Gbiccliv~ re
spon~e, h'ith a 10 to 15~~ c·ornpiete-respc,ns,:~ c:11.d 
a re~pon~e dur.,tLion of 8 to l2 :months. Since 
lhE: r<!Sulb ,:1-e ~:ssent.fo.Uy equivalent, it is di1-
U.cuH Lo n,;1k,~a strDng-n1sc! in .fa·vc1• of ~uly giver.:. 
rq;1m,in. 

A !, Umber of fact;;,n: 11n, pn:dic ti•;e nf a r,ol[ld 
rc,,pcmse to ch<~tt,olhernpy: g<md per±om arice 
status, a limitic'd mmih,:r oJ disease sites, re
;;,pnnne to prior honnono.l tht~:~·a.py, ltnd soft tis
s:...H~ ... dc;mir1ant 111.et.astaseii. Corr\·t~r~t~ly, ether 
fr:ri'or-; ll/~ ~s;;l,ciat,:d with a d(:t:1:<~ased proba
bHity of r,ispon:,e: hl)J1C'-domi.n,,u1t or li ·i.;r-dcm1-
imHH rncb:; t;:i ;cs, yl'i.Cr ch1,nwt1wrap ·•, · rlm 
r;;diation th,:ra-pv, and d<:'Crnn.!i;id 1 ;mphl1cy,e 
cotmts- M<>nopau<;.11 i:laill~ dmw nc1.t i\1fh.1em1o 
respons.,, tc chernofoernpy i.n p<1tienf:;; wini ad
vcn"ic£-d bn:,1.st c,u1fer (1'i0)4 

DJ~A~ fkn\"~ c_ytometry .nnd S- ph.~~€ frac-tiGn 
h,we b<.~en :rep0rted be p.::c.>dit.tiv,? o.f te~prm;:ti 
ro cytai(l>dr <1rJg,..; (141 ... 1 .12) .. TJ1 ett: Sb?';ns to be 
u s!:nmg ,;m-rl:"l<1tkm l:-1etw~cn 5:phi1.s1: frn,tion 
c1.ud .rer.po;tse lo· c:hcmcth el'apy . .. J[ r,f 12 p· 
!:i!'..n~i; wHh 5-pl ase fra(:tlOn cJ 1 % ~•, nwr1:~ n>
:.1ponded m lrP.ntm~nl, ~nd 6 nf ti l'Ll<! r~.spon:.~ 
we,·P. co. ~jpleb:>. DNA pioidyond Mstologic grade 
di<i not corrd,,w. with ro.spomll' 

i:'irsl-lhw ch(,mothernpeuh,c regimens for 
n.1€:t~static bre;~st c:u1c:?:r f~tl.l i:1to onf. of tv,?e 

overlapping categ01ie1:: tlw CnDper CMPVPvar
i;mfs (Tabk 54.7) and th,~ Adrii:tmydn·(d .xo• 
rub.kin-) bm;<:d combinations (H2). Ee.ch h.1:; 
strong supporters, but H i~; difficult to define 
which r:2present1; '·sfandm:d" or ''sh,iie 0f the 

Chapler ,,,1; tlrea:;t C:incei % 1 

L1hk: 54/1. firnl:•line Non-Adrianwi:i,i 
Chemoth.:~rap~ Reglrn<!n:. for M~i:a;;t,1tk Breast 
Cmw~,r• 

C:',!FVP {Cancr::-r ~Hld Leu~~n~:"a Cr0uµ ~~) ::14.1. 144} 
Cyclo;1hosphcrr-id,i HJO n·,v•,s' µ.o. cbv, , ... i.s. 
\.1e:h:-)!re.x-:'ltc ➔O m~,·1n~ i v chiy·; ; ;:'rnd f; 

~-FU ~GO mg.f!:1·!· i '/. d~~-· :,; 'f a:1d 8 
v:;1cri~tir:c:~ 1 :ng:'rn -~ !. v (bv:s l and n 
F: (:f'frli:i(H~t: --~-0 rng/n~::: µ c.~. d-.;1y~ : - 1 .:~ 
f,ic; tr~•(1t:~1~: 11t (i.:1yt, 1.5---26; repea; :.ln i! 2n-d:1y 

cy::k 
2 Ctv-fF [f-fa~lon<d (.,:mcer ln:.;titwc of t\~i\;,;n/ 11 ~3; 

Cydc;pho!:pha:nide 1 e:J r.1g/m:: p.D. day~ 1- i •: 
:\1ethotre;.;:a~e 3(J~-4:}'> mw'r:1~ iv. tfa.y~~ i c\:id f3 
~l-FU 0~00--60l1"-· rr:g/rr::! I v d~ys 1 .;:nd H 
1·•.)0. t:eatn1•::':-"tt ciz1y~ 15-.Zt->; r:..~pt·o~ ui: .:; :!tl·dc,y 

C\'dc 
~' C,'vff (Nc1:ion;~i C:1nt:er !r.stiHl~~~ of 1Yii !c1n) \1461 

Cydopho-s~:h;Hnide 4GD n:g/rn:.i i v. dt~Y ; 
'"·~elhnt:-t?>:,Ht~ 30 1:1g:'n'!2 i v cf.:.:ys 1 ;,\:-1rl ~ 

S-~U .:1(}0 rng/rr; 1 :.v. c!Jy:; I and() 
Cydt~ rep,·atE-d •°:!'liH'l :-:a ::l t,y"i 

-·1. Chff P f£<1~,ten·i Conp(:rntfve Onco!ogy Cr:):..ip) 
[1 .. ·r1

1 
·i 4<.\: 

Cvclop:1o~ph.:irr:idc HXJ rngJm.:! p o. ~t,v!, 1 - 1 ·1 
~\·i.-t~thc:,ir~:..::~i;0 .~o~ ,:;c_l!, mi:m:: i ,,.-_ ~hy~ ! .;ind ~~ 

5~FU 400~Guo': ;pg/m·' i V. day:s l (tnd B 
Pre:dni:,onf'. 40 rngfrn 1 p.o d;?ys : --14 

~;. CT? (?,Aayo Clinic} {"JOH, 1~~71 
Cycloph0:;phc1ni1d:= 150 mg/m:.:: i.v. dai1y x 5 
.J.fU .300 r:1g/1n:1 ; v tl..i:lr :.-: 5 
Prc6!¾nii;ons .~O t11g.- (i1~• for 14 da "s, ~ht'n 20 r:1gt 

duy for 7 <l,w,, ,\n<l 10 1>1&,1,1,1y lhr:'rc,,:f!<i'r. 
5-d~.\)' CF c~.-cl~!S rcpe-~~t"~d ~VE'r>' ~~ \Vt~!?k;. 

Jf:mr 'h.v.-cl;rm l CG (h,rmr.1!iJt~ ◄ ~,py. In W,::-iw.:g.H~ \.\'L, S;·::·.~iti iS,. 
1xi.1 ,:.w'n; \r ( ii l11,~ :-,,eunl. 2-nd l'!d .. Phi!a :(;!vhi;, : v'.:u 5-<1lff1:."1:::~, 

: :;r)•.1t~; - JJ,t1 . 
,:,,L:,wt:r <.\tl'~ ;: !('-..·d gi-..•t!n t(} ~:.;1iQnh ?'::E.::.; )'~.~1s old. 

~H 1° tht1:apy Tht~ lhVic'lge ~ch~?s:lult~i fo: coni • 
manly used fost·lil,u ··h~rnothe.rapy ~ginv~1)~ 
are 1r,.itlincd ln 'L!bl s ~<L9 (108, 1'13 - l!c'} , nd 
5;UO {119, WJ--155). 

CMF Versus CAF 

CJ,,fp (( yc':npho:;pb:~n:tick:, irictl-;oi:1(:>:ate., . ..,_ 
Huorouracil) ffte !ht'. CKliv;? (CJt'..pcn,ent~; of thx~ 
origm1'1i !lve- ,:irnt; CoopP-x Q tr-VP •~gi•tn~n- OvtF, 
C:Mf.Vl', and otlwr v,iri;; 1m b~v11 br_,et1 ic"ted 
e:<t~n"ivelv ngdnst C.•\f (l-ytkphoaphamid<", 
. ,d riamycin, 5-fluo.r,A; r,1.:il) and C.--'·.FVP. The 
C;,;ncer ar.d L,,:ukemia Croup f; (C;\LCm ha;; 
cenductcd two sw::h trials (152, 156) . .[n the fi.cst 
trial, CAF\'P versu.s C1'·1FVP Wi!S !o?sred The 
overc:H n:•spon:;t: .ri:ltc:~ tur c· .. :\FV~P ,-·/<1.-; ?J (;{: ('o;:n-
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anemia fir: 3.. My-uiusupfnegsiun WM: Ul‘iL’Ufi'E‘
morn 153mg; similar regimens, ”infield el 5.}. (13-33}
:eporl-ed a 23% msgonsa I? (.1! 5 patients.) and
Hum: (1! al. was» reperted a 53% respcnse “.5
r-I' 255 gxalienlfi. S-FL giver: by wminuuns m-
.fusu-n «mum be: cwiuaiué in prenéausly an-
lrcnlcd pane-1:5 will: aemsl'nilc breast mum:-
:knd shank} aka-r: be éncorpurinhd mlc- mumm-
mus: chammherapy mgmwm

{OMBENATION CHEMOTHERAPY

Sim» {art-3% came: is mapnmfiive i0 ail of the
major tics-sag uf chematficrapmtir agents. 1: is
:miquciy suited for mmhinatlon rhemotharapy.
The as»: of combmauon chemotherapy has mare
mm doubénd flw respmm‘ nits-‘5 (If aingie agents.
However. giwsn ths druga currently a-safia‘blcs.
the results for all {on-[manly used combivmmns
an: more or 3.95:; the. game: a 60% {.aiujcclim sve-

SPm-Isae, with n 1!} tit: 15%. mmyiete reapomm am?
a “rayonse clumiinn (fl 3 in .32 months. Since
{ht msuits are er“ .nfiaily equivalent. it is dil'»
firm]: to make Huang ca at: in I'a‘mr Oran? given
Regimen.

A number af mum- am [Jfiiditfih we of a goad
«aspen-15c ta themellmrapy: gnmi permrmance
Mama. a limited number of diamse sites, re—

fipnnse ta prior hlai'moi-aai therapy. and sut‘t 55*-
aue-duménanl metastases. Cnm‘eorsely. miter
fin-tom an: Iaxwutatad with a decreased proba-
bility of rdfipunst: hanwdmraumm or liver—dwa—
iflam nuzl‘nsmscs. prim chemothrrapy, pnm
mdimion :hmpv. and dammed lymphocyée
mums. Menupamnl eialus. duas nut infinems
z'esgmnss: m chenwihempy in patients: wiI-h ad—
vanced breast camer [1482

TINA fiuw cytumetq and 51311856 fraction
Eiave‘tmen repnrred :0 b9 predictive nf nee-puma
m cymioxic (Ir-aw. (:41. 14:2} The“: mans; in be
a fits-(mg EOI'I'PL‘IIiIJI'l behvmrn S-pi'msu llrmclian
and respunsc to chemotherapy. M! of 1‘). 133-
am; wii'h S-pt‘mse fraction at 1215‘: «m- mcm: I'm
flf‘flndfld m treatment. and 6 uf thvae respmlst-s
were Lumgn'leha. DNA pict'tiy and iiisloicgic graft:
'fid not mutilate with mpunsa.

FERST—LENE CHEMOYHERAFY

Firsi-Iinv r.hmrmtlmmpculi: 1931519115 Em-
metasta‘n'c breas: emcezr fall into am“: of mm

m-erla;=;aing ca regm ié'i-i? thn Camper (EMF? 3'? var-
iamls (Eagle 54.?) and the Adfiamydwldoxa-
I-abicim} based mambhmiom Iii-EB). Each has

 

strong sappm'ters. bu‘: ii is difiéwh to defilw-
which misses-gnu; "standard" 233’ "shite (If the

Cilayler S‘ii Breast Cancel i161

hide 54.9. First-Line Nflflwfixdriamflifl
(Ihenmharapy Ragimens far Metaatatic Breast
Cancer’
 

{IR-IR}? {Cancer and erui'mmfia {firm-g i3! il-‘rl, He."-
Cydoghasphanzide 50L} mgsw 12.0. clay-'5 3.4:;
’V‘Irstl’miflrfimix‘: 4va mgim" i -; claws E and Ii
5-H} 56:1 mgr-n3 i 1;. days I and a
Uhrrisfims: l mgm‘n‘ ix :lm-s. .= and {I

. ms ét'i rag-[5‘3 v 9 Says 3 £36
9"}: trmisnenu- new, I543, rapes; m: a 28—day

(.9514:
CW :‘ .aiiunai {Tanner Inslilwc nf Miian; ”—15.1

C3-cItigah1r hammn IOU rug-m" p.11. days 2—
Methull e 30—431” mgr'm" : v. days 5 am} I3
S-FLI éCGouUU“ n':g."m-‘ I v days T and 3
Mt! heatme-‘u day-‘5 IS-vfii' raped on 'd 26-day

WCIC
3 ('MF :Naiionzi fiance-r Emlimle: of Miiartl t1 III-Ii

Cycirmétmgimmide ME) nego'm? i 1:. do»; E
hhflhimamw it] me 'n:-‘ i v {fiwg 1 {Md 9,
S-FU «1:30 mgfrn3 up. days I and a
Efycir: relmateu’ ever-.1 '13 mars

4, {I‘AFP iEas ym Coanacraiive Oncology (jumpi
{HT}. ":46:

Cvcloph- - lyesms'rie Ifli} mglJm-k g: n. dew-I 1 - M
Mama-[rm ra- Iil'I. 403’ mam: I x-‘. {laws I aurr.‘ II
S-FU 406 gm“: mgfm’ i at. days I and E.
Flialnism‘la =15! a'ngfm': 5.1:: (1.13.15 E 44

5. 53'.” [Mayo Ciinicé {7103. I-ii—‘I
{LyclIkphnfiphanude ISEZI r: ‘y'm‘ -..\I. daii‘g ‘x' :7
3-Pl)3f.|0!=1g!m"|v dam 'r' 3
PmllniI-‘(ME 50 mgnin‘; irJr If} dmrs. :hen II.) mg!

1L1); f0: 7 day: and 1L1 I:13.-t.hu- ihfi" when
541;“; Ci: wales mpeatimi emery Er xvi-elm.

  

 ha
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all“ therapy. The dug-age striwsiiulm; {‘73:- com.
manly- used fixst-iilw chcmuthempy regimens
arc unliincd In 'i‘abiufi 31.? {11:8, 11.!— 1'15} and
54.10E139.1é9u155}

("IMF Versus (3%?

CM}: til:yc?{:§:'iit.'-5l?lhm]iéc, IneI'I‘aflimxi-fie, :3—
E'luumurdcii} an? fhe airtivfi mmgmneni's {If the
original Live-rim}; Coup-er CMFVP regimen. (NJ;
(IMF-‘3‘. and uthe: variants have been ieslod

uxtunsivelv against CA}: (Lt-nloplwsfnhamidag.
Adrian-gum, fi-fiuumuraciik emci (Trim-rs". The
Cancer and 'Lda'uktmia Swap 3. {CAKES} £1.15,
mndmrwd iwo butch trims ("-53, 1'55}. In t? firs:
trial. CAIW? versus CHEW? was {HEM The

were“ I'ES?UI1!5I: ram fur '1‘ AM" I’ was FEE}- mm-
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Table 54,"IO, First-tint Add,,mydn 
{D<l:..orubidn)-Containing Regimens for 
,\.ietastatk Ere~1st Cancer'·" 

Ji,( a)njv:~r~ it•~: Df ;\~i?.01W) {149) 

t\dri,1:-nycin 40 il'l.~frn2 :.v. ri~·:v 
Cyc~ophc;~;ph~:"!1ide 200 rng!n-::: p.o; day~. :-j , .. 6 
R<>r,e,,t cyde of 1 J d,1)':. , 

2 AC {NS..-\BP) {150,. '!51} 
Adr:an1·r·c.1n 6(J rngtrn=~ ,ia,,..
Cyr.ic:phospharnlde (1(J() rnx.:1~•1:! d<11· 
Rt'pt:a! c},cie €vo:-rv 2: c.Lr/ s, 

"3. CAF {Ca:1ccr ~Hr<: Lc:..skernia C1oup B;': ! .=;~:. l :i_)! 
C>:dcpb()~ph~mid(: 1 OD mg/m' p.o. da•,,s I 14 
_,;\dri~rnydn 25 nig/r:T: i. v days 1 ,ind H 
5-f·U SU() rng/rn:.: 1 '•· day> 1 ,J;·1d 8 
No 11 eil i.:1 :~~nt <.h~\':i 15~- l 8_: repf'~=it c ych~. p:/{~;-y 2.t; 

d; .. ~ys. 
4 . C.•\f (Sc)ud)eii=-::~~rn C<1r1ce1 Stllr:b G1'r)u;1) C: ~;4, 

l 55} 
/,drfnnryc;n SC rng/rr:"! i \! d'3y 1 
Cyc!o;i;e:,phmnid,, SOD mg.in,'' i ,,. di:\' 
~J-FU 500 l":7~/rn 2 l ·.,1_ ·day I 
Rr;-pc .. 1t t:~•c:,. eve(~• 3 •..veek:, . 

rAc- {!vi D . ,.-\ndei'!1or~ C~inc~:r (~:nter; (l 191 
!j~?='U .=.1(H) rng/rn·'.! i.v. days I and H 
Adri~1r:1ycln .10 1,,g.:rni~ i.v. b~, co~:inuo:.1~ 

infusicn ove:· 4U tr, 96 hourt: 
(:ydophG:,pha1'r'lldf': 500 !11!,,·,.T! 1 ; ,,;. rn, d~-:.y 
r<,:pE.:c.:t C•/dc.:.! 1~\'(.:°'!-ty 1H day~. 

;f:t):!1 f<;_;;din..::: CG Ch•.::n<..:th;.':;:;~py. fw DnneJ.).n \Vl .. Sµr.3~ JS~ 
eds. ,."::::\f~:r of th':': bVi .. .)i.b-~. L1~d ~-d. Ph:iadr::ph:i'l ';VP., "1;;~1n.:1;,•r:;, 
l~i79:•~(JS --·¾ -~? 
!•The l<..:t·~i: u:r:1uf,Htvr· ct<"!-$,: of ,•\dd;urrdn in :;:f :-1.:'iirr.c.>n·: sl11x1ld 
ll\)[ ~·:.>;(.. t,~•.J 4:}1~ 1nglr11• 

pared to 50% for C.MFVI' (;.i "" tL002), bui the 
tesponse duration c::nd fU!'·lival \•ver•~ eqtfrv:-~.
lent. Although !his was " l~rg<c stc,dy \.\·i!h 396 
putienbs ente:r~~d., or:ly 302 ;,ven.~ ~~/~luahlt:·; 94 
c.2ts~s v-,,'€n~ ineligible! or inevah~<-1J:de. ln <~d Jilio:n / 
the CMF\.'F ·w«s g1ven in two dfffenmt dos;1gc 
s-:J1~dult•~, ('onti1uw\1:, and interro:i!kn.t, which 
mah,~; tlw ciab,. i.nterprdaltoo Jifflnii.l. 

ln 1 he ;;<:c:ond. CALGB i.:rial, Cvrl' vi?rsu& CA.F 
v,!tSuB CAFVP 'W<':!, testt,d. This tri,,d «!~G \n .. 
cJuded the testing of nonspecific 1:nmum1tiwr .. 
apy vvt!h lh~t rru:::•th<lna] extraction. :t<.:~sich.!t of 
badUus C1lmette-Gue'r.in v.~ccirn' (11,WR) l<,mR 
pwduced tO>:icity without npparent ri?spon:H: m 
s11tvi.Vil.l bendit and WJS dropp,·d trnm Uw •:ri,,[. 
Tb., authors rnncluded that Ci\l' and CAFVP 
.arf. equivalent z:u1d th<Et lx)th ,:tre supsriet to t-=:!vlF, 
bul: Hie response data pH!1;e.11teJ Jo twl suppor-1 
i:hat ccndu::;ion. 

The ~iouth~astem Cance, St,.;dy Cwup tc:,ted 
CAF Vl:'fS\lS cr..,ffVP ('154). Again .. this WdS a 

brg<' smdy \••/ith a h.igli :rnte of inP.v,~li;1abiliiy 
{'.362 p:?,Lieuhi i:'nte·red .. 265 t:'/2lu.:1bli~)- The re
spons;: nit<:• for CAF was 55'k n.nd for Gvtf.'VP 
~1Qt;{~ fp - O .. (H)1 but rt~sponst" ,::lurc.ti<~n 3nd ~;ur-
vivaJ. ~vt·rt: the s;:~me. 

Tn none ,Ji the i.'\bove clin.ical tdals 1v<l,; the 
response :r,',if' of C:MF or Ctv!FVP <"q,rnl tc the 
:ncan respi.::n:;r~: n1!-:~ {lf .52·\l: reported jn i~a11i ~? r 
t1i<-:Js (Ta.bl::> 5-1./) or to fhc ::-~spons0 r~~i:e Qf 53<}t 
for ClviFP rt'Ctntly reported by foe North Cen 
tra.i Ci:::~ce.:- Tre::itrrient Group {14?). If rnust be 
co.nduded Hrnt C:Af mjgl\l hav"' a ~light ,,d1,,m
t,\gc· ov,,r CMF,: howcv-:r, the cbta Mt~ not com
pdllng erlc,;gh that C;\F should h,, ,idc;ptcd iis 
thli' standard therapy fo, metastatic bn!ast can
cer U5'7), .,vtore i1:n1wdiv1: lhtcrapl:'utic regimens 
.:t:·e :tH.!ed1.:.·<l c1rici rnust b,::- tested i.n p:~vioLtsly 
u:ntre;.~r€d patients if }-"n·og1·~$f: h; f·o be 1nad€ in 
tht~ treatn-H?nt of h,:,:·,no:-:.e-resi.~t.:.,nt rn~tastatic 
bn.?1:1f,t c.:1:1cer_ 

Adriamydn Analogues in Combiruiion 

ff'!RUBIC!N 

Epin:~bicin {E) is b,~in.g :.:i.ch~i1.::ly illV~~stig.:"t~c~d 
in ~{1:nbirrntion cheTnot1ter.a-py trial;; in previ
,:,;:slv untreat<'d women w.i!h aidv;;"1ced breast 

--:.. "I,..··.,, ,...EC .... -PlJ '-l' '() (l': -2 .;_ ~' ... 1 •:) ,,..,1 O 'l ; c,.1 .... e ... . .r . t:>-.... · .., , D\:i.Ol o.,)_,s ~ :.,r ... ...s ,1,, t.p:·· 

rubicin 50 rn~;im1 1.fay ·1 .. cydophosphamick! 500 
tng/n\2 day]) hat: heen con,pared t,:> FA.C (Adri-· 
an\ycin 30 rnghni) . /\ctivity v.-as t!vcihrated i.n 
4.1,::;' p~Ue:nt,: :in in the FEC arm a:nd 221 in the 
FAC a:r:-n. T.h1:.~ n.?::ponsr~· tatt~~~ \•Vert' .33.69C. Jor 
FEC :md. S(,,,5·";>;, for FAC. Rt•,,pomi, durations 
wet,·· cqtii rnicnt_ Mve!osuppre;,sion ;:tnd ga~
t::c;i:oh?stin:al tQxicily w,.>;·e ,,·ign.ific,rntly kss in 
the FEC.-ttcated gtC>Ltp. Th(,re we1e four cpi
sod~::; cf ~:.;-1:·dinc t,)xi<..ity in Lh0 F/'~C group ,~nd 
:m~· in t.lw FEC group (1'38) . .'\ ,_;imtfor r(•,pm,se 
rah: foT FEC~ (46%) versn~: J:AC {44%.) \\·tts re
p(n·ted by Lopoez et cit. (159). 

lDARUB!C!N 
ldaru.bicin h.:-f- b,en lt!Sied in <"l•mbination 

~,,ith 5-FlJ ;md cydop.h0sphamide in pr<:viously 
:_tntrt!ated \-\'Dmen '"ith nu:t"st<Jtic b!·~ast c~ncer 
(l('ll). l<l2~rubj{in} 1.5 ll)~!;/tn1 given by n:~outh on 
d,~ys r .. 2: i~i-:d 3, \·Vas adn1.iniste.red. )~tith 5-flf_. 
~)00 :r:gh:n:.: gEven i.v. or! day:;:! and t>, ,uid cy
d1.1ph::)~p.h~n11ide., 30(1 :rng/Jn 2 giv{~n i. v. on clay 
l. .An Dbj~clive re.spo:nsc 1··,:,:1,s {)b$i:'rve<l in 23' (5 
cornpic:'tc?- response:; pills 18 p;;trli.al responses) 
c:f 42 evc:h;<1bie p~1 L·i(~rit~ (55%· }. The :11.edian ._tu~ 
ration of t!:"sponse '.-v::i~; 8 .ff\011lh!!. T,Jxidty' v,~~·:.s 
rnHd. Left vc:1lTI:::uh3r ?.iec:-tion fri.~ctio17 ch~h~r-
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TabIe S418. First-{inc Adrianwcin

{Boxeruhicini-{Jontaining Regimens fin
Metastatic grease Cancer*-°
 

1 . N: {University :1? Nix-3:122: £1.49}
Adrimwnn 40 mam-z: .nv. may i
Crcioprmspieamicic 2th“? mgm" {3.0. days 3 r3
Repeal rwtie u? .2 I dais-s

ACéNSAEfi’} £150.. 151;

Atiriamrwrl éu ragrm'r' cia‘; i
CYfJiUEJhr’fipharnitJfi {‘00 11:33:16 flay
Rapier rrycéa even. 2? Liars.

‘3. CM’ {Cancer am; Leukemia Chung: B; 1! 5'2, 1'1}!
CirclnphnmhamMe mi; m-gm‘ pn. {in-r3 i Ii
.441 mm: 33 mgfln‘= i.\' days I and E5
S—F-U .u'us main)“ w. dart» T and E-
No {1 anti-:1 :Emi dds-'5 I'Eh ll}; mar-eel we're. wan-T- (18

days.
4. £31.“ ESQuIin:

1 $5}

.fidmmyttfl': 5G mggrrtl i v rim.- I
Cycéuw-mahamirie 502“} marl-nt i day §
'i—FU 51K! mam-3 i 3;. day I
News! cwrla- every 3 weeks.

MIT (M D. sandersnn Cansrw (amt-24‘: ll 1!!!
3-” .-‘ Emu mgfim" Lv. days I and 3
Miriam-tin F50 Mgrmé ix. 3-,: canilmrou;

infuéuimn (we: 4!! in $56 huurrs

Cyclophtaallhm'nide SIJE} my! “I 9‘. an (Saw I
{5-3er z'vcie EUR“ V 1’." lifl‘rs‘

 

l-J

 

 m Cancel Shu‘lv Group} 5! “N.

 

 

  
'melfi maECG Chernufimasy. Iu' mane-fin Wt 5:132:35,
trig. ('m m‘ehr: Iww. aux! Hi E'lrimdniphm WP. ‘iaundm,
'IEIF‘J;¢G.’1----i-I?

"' The mu! {.IamLIlnm-r' arm a! Arlrmn'win in := H warmeur; should
mi mam-a1 43f) Ing’n"

pare-2E In 50% L50? {TMFVP {p =2 9.902), 12131 the
resporfie duraiixm and Survival were equiva-
lent. Aléhough “‘21:: was e: iargre Sta-ad? with 3-96
patiunis cntnmi only 302 wa‘ez‘e avaiuahie; 94
cases ware incefigfiaha or inevaiuabie. in adéiimn.
the CMFVJ’ was given in two diff mat dosage
schedulm, (‘atlluzumls 317K] intemfim at, which

markets the? data interpruiaiiuu diffimh.
Er lb: EQEBIR‘: CALEB trial, CME'L wrsus CA?

versus; CAFVP was heated. mis um; .alsn irr-

ducted the testing 01' nnnspflcifir. .nm'ruumfhrrr~
3p}! wish 11w methanol extractérm “1&6le a!
bat'iflufi Cidmettwfiue'rin vaccine (MI-T93 MFR

pmxiumzd toxicity Mthaui apparent raspfinm m“
Slm'wai benefit and was til-upped hum {.119 um.
The authnrs mndudeti that CA?" and CAFV?

are equivaiem and thezrlxrth em? 51.:perim' l0 EMF,

but the respm‘lse data p‘lulifl‘llh‘d d6 um supyorl
rim: conclusizm.

The Southeastern Cancer Shady (Imus; rusted
CAP» varsus ChflWl’ (3534;3‘ Agam, this. was a

  

large 5:31-31}! Lari-ii! a 3i 5; Jars. L's? inwaiuflbfiliy
(362 {Milt-um Efflb’l‘f‘ig; 2&5 e‘raiuablie}. The rea-
shame realis- Eor CAI-7' was 5593- am} I‘m C3;§?VP'
49% ('5: ' (HIE), but 1135 puma duration and sur—
vival. Were: Elm same.

In name 11:" the above clinical trials was the

.rc-‘Spcansfi- raft-I of CM}: or {IMF-”V? aqua-1's 11: the
mean £'CS§3\EILE§[‘. ran-1:! of 52‘?“ regatta-d in ear‘éier
wads {Table 5-1.}; Ur to the {£51,30le rate (£53913
Eur (ME-“P recently rep-Lifted b}- t‘ne North than

émi Cancer Tram-(15ml Group {Ea-3’}. It must: be
marinaded rim: CAF- mighi hare a alight ndwm
[age uwr CHE: huwcm, {he data are not com—-

peiiing em aegh that CAP simulci be act'zcrpted as
U'EE standard therapy fa: metastatic brass: can-
cer {15?}. More i1?.1‘.l3\"§.‘§fi\r‘{’ rim-3pm: he re 7311153115

an" needed and 3111152 be trashed in previously
untreated patients if pmgrefis E; to in: made in
the? treafmefi‘: of [1CI?’[I\=_1£‘H-I‘t:‘5i.$%m‘ll metastatic
brawn! Camry-r

  

Adriamycin Analogues in Combimriien

EWRUBICIN

Ephrubicirs {E} 'rs being :méively Envashgmcd
in cuuzriigninafiun chemotherapy triafs §Tl previ—
05351:; untreated wamcn with advanced breast
cancer. FEC [5-H] 503 mgi n12 rings 1 ans} 3, gap?
rubidn 50 angina: day I, r.‘_\-‘cicphusphamid£i 50E:
ail-gm: day Tl} has; been cmnpaxed mFAE‘. (Adriu
amycin 30 mgr'm‘p Acti‘iiiy Wilfi evalnafml in
4-4.3 infients: 122311 the PRC arm and 22] in tho
FM? arm. The response rate; were 33.6% Ear
EEC and i3" 5‘5: for FACT. Empmass émations
were cqmvaérm. Mv'elusL-qpprmmiasn and gas-
trointestinal} {minty were significantly less in
[he EEC-treated gmup. “were were four epi—

sode-9i u£ cardiac toxicity ‘irs the FAC gwup and
am“ in the FEC gruup (1.68}. A sim 13:"- respnnse
rear for FEC. (46-1-1 versus: PAC {44%) was re—
pariuni Er; Lopez e: at. (3.59}.

EBARUREGN

Marni-akin has been lard-ac! in wmbinarion

with S-FU am“! cyctoplwsphamide in pxe'vmusiy
an'al'reater} women, wlih metastatic {Harm cancer

(160;. :dsmbitin, 15 mgrnfi giver, by 131mm on
days 1,. 2. and 3, was adrntnislfi-red with S-I‘IU:
fififl e ga‘m‘ given i.\=. or} dayz; E and Er, dmé 5:}!-
ciaplmsphamide, 30:} 13:55:11) jgivfifh i. v rm day
1. .fm ubjeclive response was absenraé in 23 {5
L'umpimv responses plus: 1.5 pawl-13 :espomes}
of +2 awaiuabie puaientr {55%}. The median du-
ration oi reagents: was 8 mtaullua. Taxis—try was
méld. Lei! vmt..'c:z§m eiect‘mn Emma-n Chane:—
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n1innhon~ stHJ\Ve.d no detrirn,~ntal ch~~fi.gi~ . ..,=\t
opt!i~J:a V•l.3,~I rni0Jn1al . t\ddan:.\:(in ant1l(1~;..;e~ Ht::', 

\;~<i~~e<l, ot inier sl aod sho~ld be furt!u,r e;,d
uated in udva.(!('dd bre:::5L cancer. Tlic.s~ dr:..q:;s 
.:;;hnilld n.t~:o ln~ tested in the adJ ll\'ftnt setting. 

!\HTOXANTROM: COMBINATIONS 
Jviit:;ix;::.ntrnne (NO'ViHltton,.;' = N) ccn·lbin~1-

hun:~ have bee,1 evai,1;.tet~ by Rennet t et ill. (16.l) 
<1s t!rst-Hne tre;'1i:nw:n t ir, rneiastatk bre:'>.sl (,:n
ee·. lh(;)' mmpurd CNr to Ci\F. Initial ,foses 
vven:' 500 rn~;f:1-/ of. c~.,.rdopho~;pharn.!d€· ct!:d 5~ 
FU,. .. ,:vith eitl;~~r 10 n1g/.012 of n:lit::r!'.::-~:\h"-one ::~( SO 
mg,'rn2 nf dnxornbkir:. Eud1 <hug v,2ts «drni;-,
i:;te::ed intrt1ven,r..;sly c:n dHy 1 and r~p~ntf·d ev
ery 3 ,vecks. 1\ tot~~l Df 33 l DatE;~nts. 16? c:?<F 
a1,d l(i4 CAL were tm.tered. 'r iw r~,;~t(l!)S(· rak 
,for ei1d1 of lbe ti-,:atment tliuu p~ -,~as dis11_p
l>ofrl!..ing ~nd. !m~cr _than w,:mld he anticipat~d. 
from nvru1,1 b.e s!l.~&Je--ct;cnt dnt;:: 29% fox lb 
CNF g:rt;up iit td 3~:'%> for the CJ,.F groL. .. ~- Then; 
, 'il$ no difful\1·nce in medL~n re..«pon.;,(• d nratiun 
or st:rviva1 C:an:tGLnxki~y aud ~tk;p{:fiu Vf~re 
sig,1W.c.111tly le~,s :in th· CNF gronp. 

In ~ Fx,~nch tria1, ! ·12 patients \"i€l'.?. :--a1:dorr:--
ized to CNr or C:AF. An <1b)oi'.c:l:ive r,·spom.e \.\>,~s 
obtained in :;,5 of 66 eva!uahk pali,,nh -"' Lhe 
C'.A.F group (4:~ .4::;~) n:nd 30 of 71 (42.2~\) it: Lhe 
CNP gnmp. l'--kdian response duration fr,rC/:·W 
,vas 34 + vve,:i.ks ;:i,nd. for c·.A.F '·\'~~; :37 -:• ~":eeks 
'·1--1' ·•r·t • t · · t ~ :J..,.J. ;;.-,/ 1 ox? .. : .. ixone <:cxn. )~natl(il:ts rn.ay ~{! ~~).trt'-"~ 
,.vn;::: 1:;,s~ .:::.ctive than. Adun1nvc1n corn.b:t,":.attoris 
hut they ure ;;ignincanUy t<:"SS toxic 

CISPI.AHN COMB!NAHONS 

Cisplntin ns a single ngcnt has ~;jgr:1.fj{:t:r:t .ac
tivity .in pi-~viougly ;:mtn•at,!d patit>nts w~tb xrn?t
astatk bre11sl' <:unter (T,,ble 54.8). C'EspLHin 
n;n1dr1<1tiuns df!i: ,1! u being h>i'-1(:d a:; !'ir!cl·li,w 
,rnd sec()nd-line th(:n1pr. <,v,~rnl <'.tinic,;J tri;~l!l 
in p1Y:vinu.s!y \Jrnrc11 Lcd pah<1:n ts Lc<iiil1 ·, C,\.F 
(F '"'d,;platin) , cispia.tn phis e t:;ipo:,•id,•, :i nd 

t,;-lVAC (metho1.1.·€xat~, vir.hlastinc, .l\d ria:'rl fC in ,. 
~:d ,c:ispl,1jn) _h,we L ••~1, ;·,~p?, le~ (16.3--H,5} . 
L:sp1ut1n c•Jrnb1nai1ons .are nct.:.vc 01 n1cl;J~;:":,1tk 

brci..1~:t ca.:ocer but not n.10!'~ active th;~n th~~ nlO)~e 
corn.rnor..!y u::--;~d .. less t~,;x.ic c:~ -If and C :'.\f reg 
lD.1 t?°E1.S. 

ALTERNATING NON-CROSS
Rf:SISTANT CHEMOTHERAPY IN 

BREAST CANCrn 

BrfiJS t c~n(Er pn)\:ir.it~~ i:in idcxti -:...Hing· r~r 
a!h!rn,ll.inr; nc:o-cros3-Ie.s[-:;1,n:l d1 motherai,\· 
(16 , 167}'.. Sincf ,k:s:orubicm i;; nat cro:Ss-.rc·s·is· 

t<int \\7iLh. C!vn-:, en.;.), ·r1c:,~ ·:ln.h··jr· 'f tr l~ 1· 
m1ting CJ\,ff rnr~l~ii;;,J;:,it; ,.:;it1/:1;)x~r;.1~i:~~l~ 
combinati<:>n:, 1·\'"D,::Jd !'e-,,uH in i.ncre,;sed re-• 
!,por::;c rate·,; ~r:d .rc;;p:.)nse c.h1rabcns. l\ large 
s~ric~s of t.besi.?' triais have been cvnduct!.:d end 
are s1.~-:::n.rn:u·t~·:l'.d. ~n T~ibl~ S4. ·; l (l~icl, 15.5r °1.68-
1/5). The~e trials sho~-vcd n1&rgina1.ly sjgr-~iiic~r:.l 
:i:r:pro,'*~nk:nt En ,Jv~rail rcspons:?- 't,vith no in}.·· 
p.rOVi~xnent i:n ~Elt\•· ivct1. A.ltE-rnating nDJ1 -cross 
r~sis{;~nt chen,otherap;· in n1;2t-.asi:atk brPnst c:c:n-· 
ce:r has r1ot !i\~r~d up tc; lhe theorctic,11 e>:pecl:2.

tiGns . 

SECONO-UNf CHf:MOTHf:RAPY 

I\'1ulbp.{c ;:i.::g.in:c·nr: h.nv(• iii~Uvity 31: 1T1.etast3tic 
breast (';:l.!\Ci:'f in. p<1tient~ Dn~vic•;::.slv tn:ah:~d v1ith 
C\tF'C:!V!}lVP or CAF. r{ frw p,1tie,nl ha;, not re
;:c:'ived "'' antlll',l<'yckK "'" p~rt 01: the fost-k:e 
chernoth1:!r\:lpi.:•utic r{:ginH.:n, cl2.arfy one should 
be ir~corp,-r:";:de.d ln·tr, tht: s~:cund-lirH: progran1 
,,;,.n,:t' ckxorubicin is the most i\,:tiv•~ singk ,~gent 
in pn:•-.;(om-ly l.re,ited pali~n!s with brr~ast rnr.cer 
(Tcih]e S4 .8) .. ff tht~ p~)ticnt has c.lrca.dy been 
l:n?<}h~d \.{•iLh :Hl. ;::,nth.1;:icvcline and is refractorv 

l:o lwrn1on,il dierapy .. ti;.:, choke is more dlffi
;~ult. lnfo~:ion ch~Tnuthe·:-;:~DV ~-vith s-r·c ur 5-FU 
f!h,s letK(,VGrio Gdd be ,:;;;{siden~d {SL-..:? pp %0--
96'; ); :info:,km _,·i;,b!i.lsHnc, a mitomydn C-con 
1:;;i.ning regimen. (,r possibly even c1 ci~platir,
b<1sed con1hinntion could be Ltsed. None :'.Jf these 
i;:.r cle=-irly .st:}7<:t!i) r,,, respons,·s a.rt often. brief, 
a.nd. -c:orr .. pk:tt'. ren;i.ssions are rare .. Although 
rnany p::thents :o-tay obt,-,in ternpGra:ry· p<tHit~hon 
v,~).!h st~~~nnd-li:nl! chcn-tol.herapy regin\ens, qua1-
Hy of iifP L'i.":HH:s tnust b~: c,n1s:iden:,J i.n pHUe:nts 
,;.v'i!.!1 ~1.d.\=an~:,?"d cancer (17f;, 177.}. Cl""~a~·ly n1ore 
~~f.f;~ct5s~: .. h:.~::, toxic: ther:-~py is r1eedt:d. !t G..1.nnot 
::~i? !(HJ :Hro:ngly c~r:.ph,:ir:izQd that participation 
in clirncal trials is the on.ly lT' .. t~a.n~ to thot end, 

Doxm·uhidn 

Doxorn.bc;n ;~sed i'$ il sin;;le <1gent •,;ields 
<)bjecrive re;;p,:,,\s<~$ iii 28% of patien::;; previ
ousty tn.:·.at~d 'i.-vith f,.::}<{F/C:I'.'1.PV.P. l)<)xoru.bii~in. 
ha:> ~1lt;o bee:n x·~.r.~!uated in <.~ ,.,ariety· ~)£ co1nbi-
nat.ic:.n~s in prt?'.:io'l:s.ty !TCJt1.~d p~~tiPnts . \l ATfI 
(~··fr:b!;::~;tEni:•, !\ddarnydn, ·:hiot~~paJ I·ia]otestin) 
w,t!! one uf ihE e;,rlie;,t regi,rn,n;; tested (178. 
179). f·frdot:?stin (0.ll{)xyn-,cstcl'orK:) \·vas. inccir
p(}r~t-.:.~d into th~~ Vi\Tl-l regirn-en ::1s a bor~E rnr:r
l'(J"~\· stin1l,1.fan1t. t·k;\.\'fl/t':", <1S ?rn ;.1nd-rog!:'n, it 
y;c1ds a .?.(?f objecti'\'t~ rt'.5p~)t~se ln. t:.nse.lcc.ted 
pt:.tient:; \\'ith B::!eL3.f: tai.i~ bre?~si ca1::.::er. A .52l;,~. 
objective r<:;;;po,1se in 1'I pilti,mrs 1·efrn~tor,· tn 
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%4 s~s:tion Six: Cmr~'nt rl1era,iy Gi Sp~dfic T(Jr.w,, 

l,1hl~ 54.11. Namlomized Trials Comp.iring.~ Single Regimen with Alt~mating Nor1--C:rns~-Rt-.sisl·ant 
gcgjmens 

----------- ------~---- .,.....----------,-...--------

CFP ve;,us 
,,i.\/1 -P.At-v·l 
CFP ---.~ AfL~P.4.~A 8r 
t J;,-PN•,.1 ,~, cr-r, :.2J 

:\·C versus 
.. ~,c. ~ ,vu: {; .l 

CAf' vet:,us 
D/\V ~ - ~ C!,·if iJ} 

( .:~, verso~ 
cr-P-CA•I J 

CMf P ver,i.J,; 
C,\,fff> ..,. A.'! (2; 

C.--\f \:~1·sus. 
C..\ f ..:- ( j \1\·il'i F(N 0.' 

CHJ vcr::v~ 
C,'\P ~-i> CFP :~1) 

C,\-tf tt A -:- :'v~it,.; C {1) 
Ct\F versus 

V:\TH -> ({\·U:Vf; ve:rsu3 
V/ ,.fH ..:-~ CMFVP !1 ) 

Nn. rif 

22 

I ~ u 

---···· .. c-.~~ ·' 

2 
0 

:4 

52 

,'-·iNih,:1 DLs:-.;~icn 
z~o~ 

w 
Ji} 

12 
i ! 

:1 
'() 

3 
11 

HJ 
JC} 

19 
lC> 
'IS 
\(, 

1il 
J! 

17 
i7 

Cn.u:iani ,:\t al.. 1987 (174) 
A.i5ne:- t:t al., 1~)ti3 {17~1) 

-:,"-·1odiiir,;d :'r~"JftJ Hf::l:1d~1~iJ:, ;{_:, Hct)·~~ Df, Come S Hilrri": JR. C::1)!~Ho~ C. Nr-.v ~:.~1.::r:::: imd nevt 1~,edif.;,;I t:·,:.~,:m1:-nt!1 for ,1(fv .. :u1c.ed 
b1Y:,,st ( ti r~e-a-r . s~·ptf l Onl'.nl 1'::-f:7:'l,·;:1,: -i)4 . 
'"'N Hm!Jt'1 ~ye.I;.•·, l~fme fir~.t 1:ro~.S·<.)\··er ~v:cir~>r •wr::bu of ~yd~~s hdv,,'C.'a t~1.;...·.h ~uh:>(:<.";~€::) t r~~:::rH!n ah~'f~t:on. 
·=:>R., patUt'\ I ,,~!'i;1-. ,n~~~.: CR. t:,~11£1: l!:~ ''-"·"?Ol'lS.e; ,:_. r.:·idC..~fto.- ~ ,1 P1J1.i::; .-·\ d\°J,-.!,rul>i:;.1n .. F. !i .. fh.10:rct:r~{.. )l_; t\ t~1!'\~hi·xme: L-P,\r',\,. 1 · 
~ ,.wl .a-1)..:"lint~ :":l:Jstatftf ·M,. fYM!h1) l: 1!->."0tl"'; D~ rJibr;or.,<.HJ~1 l~i(l)l ; \'t tfi~:1bt1M. Cl"J\.1fl.f:0 1 ·. ,:r h.1:;' ili'.:' .;)1(::·,inotticle. :'N!Hlfl~re}o,:tl !e, 

l~r.J("CJ\•0 1:r: n.:.~l.l te. v;rP.~rJLtit;<!: M:t\1 C. M!hil".'1\1Cm t.·: \/:\1H.,. \"i Fibh1!..-ti:"",c~ q-:_ki•~mrdn! 1h iO-tq)a, b,btf::-:in:. 
::p:.:. -:).<'F 
cp -:: 0 025; p = O.UB !l,:h~:r rEff~:a:nr:f..!$ not 1.t,1ti;\:. r~i\: ~ig:-1ir:-:,~:::} 

ClviF/Clv!FVP was r~po;tcd fm tlw 'i-d;;y VATH 
J1:gir:1.en! nnd a 49(J: objectlYc :tespnnSt.:'. \'\'as t;.een 
in 29 p,Hients ,~ith the J.-d.ay VATH re,9mens 
(Table 54.12)(179---182}. Ho,vt'V!?r, :in a iarg,:>, 
dlnical trial, the Eastern C(lop;,rntive Oncok,cy 
Group n:pnrted " :IB% respo,1se (32 of L4 ;:;. 
Ui~.nts) t<:, VA.rH in previously tre,,tGi p<1f:ie.nts 
'Nith ,~dv.;nced breast canrnr (183). VATH hii:, 
alsD bt't:n t~:,t,xl in pri>viously ,.,r:trei?,ted p.:i
tients (581f, objec.:ti·ve respon:~t:) a1:d c!> <:Iterr~<"..f.,. 
ing non-crnss-1-esislani ther,ipy with CMFVP 
(fable 54.11 ! 0 75). 

Several t)ther cHr:ica1 trL~is have t:.?sted dox~ 
orub~cin in corrtbin;1iion \·vi~h c: 'i/incr: aik;:.:]oid in 
previou.sly !:reated patie11t:i. Tmmir et al. (184) 
from the lVLD. Anderson C:,u,c•~r Ccntct ,·c
pQrtod a 43'k response ('UJ ef 42 patients/ to 
Sf>l}t1.ent!a.l conti;iuou;; infusion daxorul:i1~in tl.1id t.:f-/1-
blas! i lll' 11\ patients pr::-viQ1.1~.l.y i :·,~at~d. \,.'.1th 
CMFVP. Do.,:orubidn v;11 ;; given as 25 mg.· rn1/ 

day clS a continuGuG intr~~V-t'nous irdi..?Si;)n. fE>r 2 

d.iy:,., folk,wt!d by -,;inb!astLtK! 1,4 mgli11Iicby fo;-
4 di:ys. The x-:ycle \·Viis repeated e\:ery 3 '-'leeks. 
l'hc North Ce,\l:r;il Cmcer Treiitmenl Gronp 
randomized 173 previously treated patiEnts to 
doxorubkin (D) versus DVA-·1 (vi11eriGHt1P., rn:i
lmnydn C) (180). Doxornbidn dos,~ ,vas 60 rng;' 
m\ the: D\11'.;I dcs:-tg;e -5<:herna are in foble 34.12. 
There \Va!; an objec:bv{: :{?Spense- oi 24%, (20 of 
83 patiei,[~;) to D ar,d :37•.,,;, (29 of 78 patients) to 
DVM l/' "' G 0.%). A similar DVM triaJ was p,!r
fon:n.E'd at !he Uniwr:,ity of Clasgow,: 2 39% H~-

3pome (l.5 oi'33 p<1tients) w«s reported f:or DVM 
r:t&i). 

The V.A,~1 cnmbh:.ution of 'Vinbk:.sbne .. adri~ 
.:unvcin, ;~nd rnito.mvcir"i C has beer'i test(!d. in 
h,,:, dinical. tri,,Ls. O;kr am! Pc11k from Colum
bja 1Jniven;jty evc~luatcd 15 previously b:c:ated 
pa.tienb:.: f l .:e~;pended (3 cornpiete :rc'.~po:\scs, 
;;; pi,!1,d. respons~s) for a respon'>(: r,,te of 73% 
(1P.6). l·fowever, Luikart d at (181) observed 
only a 33f;~~ r,.~$ponse (S( of 2? p~lients, v~tith 3 
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95¢ Salim! Simian-mt 'fheragf a: Specific Tamas

'fahie $4.11. Randomim! Trials {Eva'sparifig =1 Singie Regimen with Alternatifig Nm—Crnss-Resislanl
Regimans
  

 

   

 

 

IE-ss-xmne Raw simian Ema-when:
Nu. m' ..... .5. _... ”MEL—_.-...”

wwwma 5r;_1m1.-uc,- P:\‘- - F3 {'I'; Rehnnae Linn-Nat Rfia'snia_‘ _.._____._,...—_.__,,.___._..

CFP wean; 2.3 49 13 32 24 :‘xhnzarm e! .2"- , 19.73 :1 Mi;
MI J’AM 2 i 3.: C: 13 2!
Cf-P ~11 {UL-PAM a: 711': 11159 1n: H1 3'3
aha-PAM M CH: 1:.:

AC versus 22'; 5:? T2 TC Kmmeamy et ah, 13138 {121?}
:‘iC. 6’ M? {H 22 33' 32' 1”

CM versus 41': M 'I "1 Tumm: a: 21L, 12'1“} H 1‘ E-
mm M G -IF 1'31 48 ‘1'1 If:

CFP 11:93:15. Hi ! 3 l} n 1.: Newt's”: :51. at '13“
11:1". wrsm 1L3 413 2 I2 18
CF?» cam 20 #13" u 1: I9

:‘JMFF‘ versus “-35 5&1 M- ':i 13 Tommy (:1 3L. $933 VHS?
CMFP M AV [2: IFG ‘38 M Tu ['3

£11? 111113145 1116 '29 3 1‘3 I5 Wat-i. 12-: 5L, I‘m-é [I551
CERF t9 (LAME! WIN H; [II I?" 1'.) I | “.1

CH" vetsux} -1 I iii 1" 13 (Etaugan {:1 .1|.. ‘59-34 {W};
CAP 6-: CH” 1‘;- 453 an 4 I 3

‘Mf- (-1 a -1 M: Z" (M 4!.» 11‘: Cftuinni m at, 1‘18? “$113
CAF versus H? L’ H I? Aimrs e! «L. Will! (HS!

VEGH —) Chair-V9 ‘t'C‘FSLIE Efl H 1 ?
VA?“ M CMFVP El) 7:2 L! 347' 

 
‘deifirzd mum Harm-9.15151 9C1. Has-cs Elf: Cum: 5. Harris IR. Cal-mum C1. New “gm-1'1 and new magical whammy: fut «Minna!mas: (meet. 5mm {Jami Ha? {16:31: 1'14
“Mm-Hm :3;le heir)“: Fine crass-Me: ar:tii'-Jr Illaflrhfi! 3f :31: lea- ‘amwrvn mail suhwqucnl regimen aimmiou.
“'5’“. MIMI mum-am: £31. mv-xlplnr. tnjawu‘ C. r31-Icyhrrd-1umdc: A, ikaaerubicill, F, 5-flumcmacil; IE. [.‘Ml’fl‘mnm L-l'AM. I -
ahmrlalznine mush-mi; M. amll'cmwnw; 13‘ dibrmfmdulcimi: K'. Ulm mm. (‘iu‘MfiLéflh “maxim: ma. oracle. :Imillrlm‘hflf.
Mauliu rescue. vmvrl-um; “mm c. Mmmvnn L' mm. whiumm: Wham-can. :hiuurpa. halrmfin.
"p a 1'1?
“,r.‘ = .-'_' 925:5) 9 0.1153 lntl:«..1rtiifinfl:sr::s nmsmtiit-G‘LZT :Tignir'ican?!

  
  

CMH’CME‘W’ was repay-ted In: the 5—day VATH days, Inllnwtad by fiinblasiim is} mga'mzs'c'lay for
regimen, and a 49%;: objective magnum was seen: 1% days. The cycle wax mpmatfid (wen-y 3 Weeks.
.111 29 patients with the I-dav VA'E‘H regimens I‘l‘.‘ Net-{h Ceszifiai Cancer Treatment (310sz
(Table 53.12){179---§23). Hammer, in a fiat-gar randomized- 'l?3;:re12i0usiy treated patients 1::-
cfinicai trial: the Eastern Cunpvxative Wows}: dnxomiaicm (D1 versus DVM {vmcmfizm mi:

Group imparted a 381:1—1'35905159 {1'32 of [$4 33311 lumycin C.) i 180}. Drrmrubicin dtise was fit) mg"
Fianna} t1:- VAN-1 in pmfiimssly treated §alr§¢nis m“: the 0%! dosag : sclwma are in Table 54.12.
with a: vanced breast. cancer {163). VAT _. has 'i‘hem was. an abject-me res-pause of 24% (2% a?
aim: been tested in pl’wimssi}! til-sheared ya» 83 patienéfif) to E3 and 3?'F: {2'9 a} 78 patients} to
Rents {5891? objea‘livu respunsej arm: 2-5 eitmmi— BUM (g: x: I’l 036:}. A simfla: [WM triai was per-
jng nonmmsswsisimti firm-spy with CMF‘V'P (armada: [he Uniwrsiiyot'Glasgaw;339E521 ye-

 

{Tahise 54;! i ) {3:95}. aptmse {15 GFSB patients) wasreporéed in! DVM
Swmal mher diziims trims have. tested dox- r185}.

orubicin in mmbilaaiim with r: Vinca aik-aEGid fin '11“: RAM m3mbi3..ation of finbEafié-ism, aden—

previnusly atreateti patients. Tammi:- ut 3?. (184] asuytfin, am? mimmytifi i'.‘ has been teslcrd in
from lint MD. Anderson Cancer Center 922- {vs 1:1 clinical. trials. C1512;- euad Paul: {mm Calum-

zscn’im“! a 113% mspcmsu [1:3 123' 4'2 patienés} 1:1: bin U'nmz-rfiity evaltmicd 35 previzmsiy heal-ac?
5911119112131canfimimw :‘igfusr'arr dfixmihicinmaf m’w panama 1'1 9953313166121 (3 imyie'i‘ REF: 215135,
Nasifmr in patients yrrvimmsiy lr‘uuta‘d t-ni'h PK gnarhal responses) in: a respmsse rats.- Df 93%
CMFVP. fluxembicin was given as 25 £113,“an {11°16} Max-mum, Luikaxt 151.: ai‘ {13!} nhssrwci
day as a mnémuaus i'ntmvrnmm énfusim for 3; only a 33% respfinse (‘3 cf 2'? pane-Ms, with if
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T;1ble s,i. ·i 2. Second-Li.ne. Cht!m<1Uwr,1py 
R.e~imens fol' .4,dv.if!,ed &tea.st Cam:cr"' 

One-Dr:'/ VA'! ,1--{ {Cance::· Jnd Lcukem:.:1 Croup 8i r; IS! 
\/1nbL:,:::tin:::: ~i S m~fnY';. c:;~y 
AdtltLrnyctn ,t:; ;ng/r:1 ~ ~L::.y I 

ThiotHj);?. 12 n!:.vn:1 d<1y 'J 
HaloH~::tin 10 :-r;15 p.Ll. Lid (0Jtlinl!C:\:$ly 

Repeat x"'V~~:')' l l da·,.~. 
2 DV:\,t J~G:-;h Ct:ntr:11 C<HK.{:f rrei.ttrriem Croup)~ i Hf}; 

0~)>:o:·ub!.::.1:1 :,;.o rncin~:" day$ i .;ir~d 13 
VirKri~Une ! n,,:;un-,~ d.::vs f (1 ~d 2fJ 
f'l1ite:r:1ycln (_ ; O r:,g:r~,:: (j:_,': 1 

Rt:p-•..:~:]t cycle t:\'c~y C \Ve~I·:::; 

J. VA:\·1 (Yai~ Un:v,:':~~ity} U H1) 
Vi:~bi:::;·;;1i:··:f~ 6 1~-l~/1n·~ dj~--s i ir:J 2a 
Adri;::r~ye:n .iC n:g:·r~:: dJy:; 1 :w,d 2B 
lViitomyc;n C tn r:1g:m::i: rhy I 
Rcp:~;)i. -::vd(: ('V(::y B \\.•et:k~ 

VinhL.:~tfn.:_; ·+ !'t·1iu.,ri:J··(fr; C ~Un1v(~:~,il~-' cf A~ix1.1:!ai 
Uf:i°lJ 

r- irs~ tv.:o (V( Ir-~.,: 
1\·\i1on-:vc!r: C i O mg!rr;.:.: i V. dilY~ : -:\:id .::n 
Vinbbstin-2 S 1~1g,!:-r1•' i i,.. <i'1}':-: 1, J 4, 28. 42 

Si..lb~c::~i:ju(:nt (vc!e~: 
,V,itoi-nyci r: C. ·! 0 ri~g/::; / 1 \· 

Vinbl.=u,~ir.~~ .J rng.:r.·r~ dc;v·~ 
R~peot e;:~rv f. to S 1,,v:~:?Ks 

d<!y t 

,md 2, 

Jc!ru:1·1 M min.:1: CC. Ch~•:·r'!:oh•:i:r iif.=~· i:, D,:;:~c~~iiil \:'vi.. ~µ;~~u JS, 
.. ~,s C.~r\Ct:' ()f th;; b:-,~:ts1. .,:'.nci l:(f Phibc_i;:i;.1hi ;,;~ \:'\:B ~;,,nl~i:r:-._. 
1 '.l79:,;cr; ·iv 

complete: re~pons(?s and 6 parti,11 r ~'i"p(mS~!:) to 
VAM -Tht'Vf\.M,d0$age$d1t-•r:;1ais in T;iblt, 51.12. 

It appear& th;;;t the addition c,f a vi.nm a.lka
loid enh.inces the :respons,~ of doxorubicin i:n 
pn'.vhusly lr;.;"ted p,1tients. I"he vinc.i alkilloi.d 
qf ci1oice is vinb'Jastine hecr:u~;<:.~ of its L:tck of 
n~uro1Gxifity ~n<l cqui\·aient effic.:1cy to vh1cri5-
U.nt~ in al,lvanced breast c..:~n(er. f·<iiton1yr.-.in C~ 
and c: •::n th10·~;, m.1.gh! c11b;i.ncc the TI!ilJllllU~ 

d thll' <lo~orubicir:.-vl:nt'>lastii~<: combi1ution 

Vinca Alkaloids 

.h l"lw ma11;;,t;1'mfl1t c;f pn!,,1011, ly ttrnt.::d pa
Uer:ts ivith .o..d l.~anc<::d brt~ast can<:!?:r_. r:inbl•~stine 
has , S£u-mcd a promi ent rot€ wh,di llHty nc<!: 
be totally jusli!'iecl. VA TH mid VAM hm1ti al
ready bce:n. discussed (Table 3Ll2}. Vinbfil,;rim: 
as a .singh:~ agenf ,::.drnh1ist1~red .:in continuous 
h:!tl~~ion has b~en reported to giV(! <1 4:0~t ob·
j-.:cb:ve response (12 of :~o pati!:"nts, iv:ith :l con::
plete t'i:'5:j>(ll'l5€• and J 1 p;1rti,11 W!ipon.~es) b 
refra :ton· adw11') l\lSi r>(,,ast .;-an;:;c:· ( 1 $7) \, ir:
bli:istrm• :va, ,idm.uilit1m,d ,,s ;-i 5-day continuQut; 
ir.,fosion at:! .·"b t() 2.0 mg!m2/d«y. :,1ydosupprc;; · 

:;ion 1,1as rnild to DK!d.ei-,{tc:! at do~es b:..\t1.-v~:~r1 1.4 
.;md 1.1; mg:m'· but b"~nu.- sev0re c1t 2. n;~•::a ~. 
T,,..i:) ,;d, :m(tt:<,nl !> h•d;e-,; uhli:l:ln~ 1.2 to 1.tl m.r;/ 
1'IT2 v.E vinblt-1.rtti!\ C! by c-onLintu:ni~ i.v. inh;~ic,n 
ha•;;? be~n rnror!ed (188, H!Y_). Ne> l't:....«po11se;; 
\.-,"?r<· obr-i::rv,id fr., eith,,,r (0 0£ 1.'.l _patients in the 
Hr51. td;~l 2nd O of 15 patients ~;.,:$th n~~~~a:,u.ri.::.l;le 
disfase in ihe 1,~co):ad ld;;).) No xi:st)Ot'.sE (G cf 
18) <,Vere ob!.::~:tVi~d in a trht! of co-nth::1..~0t\S in-· 
iusion vi.Hm's!i11e ().90). Th(, e.fficacy of ccnti..n-• 
uous-infus1011 ,,i;:t-n a1ka1o:d.~; as st.ngk agents 
in advanced. ,,r,! 1be.sly I.T1;,1id brN1st <·ai1cer is 
questionabl~. 

Vinbfr.!~:ti-;rt pf.us 1nH\}nJ:1c-:·H C has bee:1 evr.lu.
at~:'d i~ . .SE~VtJI:~J cHr~_{c~":.l rric:ls in adv<n1c-E~d .. pr~> 
"·iou.:::1y lr0at~d bH?i.:~S! ccu1c1:~r. /''A 40'i~~ chjc.::r.Uve 
respons~ rah-~ {12 of 30 ce-..ses) ",\':"c'\5 r€ported in c: 
triaj ev<1h.1r:ting !nitcnrtyrin C. 20 rng.hx~~: given 
on ,.fay . , and ·:lnhlasi.i1'1i!, (l.15 L-igi'kg givuu ort 
day$ '\ ~.n I 21. Tiw i:ydes wPre ':'i!'pmit1,.d every 
6 Lo 8 W(l~ks i9:t ). 5h;nih.rly, a 32% re.~por,5 (7 
of n p.itilmts) \Yi!~ not~d ii, il ¼:COi'!.::! tnal ()( 
m.Honrydn C ilnd vi.nbhtstlru, (dosage rechP.du.le 
~n Table 5•t1:~) (:ttr~;. 1·1o'N,?(li~!:, only a J4i:,;; n:'~ 
spon!51': lo mi l:omydn C ,llld vi11.hl1:!ltim: (3 of 22) 
x.v,~.~ a0,:ed in a third reported i:rhtl (192). Iv1ito• 
myr:in C pbs vinblastine appears. to he ,1n .active 
cornbir..ation i:n adv=:lnc;?d, r1?:fxactory b:reast c·c1n
eer. },frdi,m response dur;~hu-us, h,:,wecer, an, 
rdativdy short., hil\vcen 127 a.nd :164 days for 
the trials r~ported above. 

Miiomyd11 C 

J\.-Htomydn C is an active drug in breast c:<111·· 

cer, with a response rnte of 38 to 41. ';'.•c. in. pr('·· 

vfously un"!re.:~>d pntients and 2/J% in pn!vioustv 
tr~a t~d patient$ (193). '(ne rni lc;mydn C com~ 
bim1tions ot DV!vl, VAM .. and mito1nyci11 C phis 
vi11blt.tsti.ne has already bten di:;cu:t~ed,. and the 
dm,.:ige sd1cm,1 fo1 these regimens are in T~b!e 
5,;l,. 12. A variety of other mitomydn C rnmbi
rn1thw,~ h;ivl.' been te,.t,,d in prrnst: l:i studi,'~ in 
pre~_.iously treat~'\i p~1titnts ,vith advcffu:ed breast 
cancer: mhomydn C plus m_itolactol pb~ dox
c-rnbici:o; rn:itornvdn C plus mitolactd plu:; vin-· 
bl.i~-!ine.: :mitor;;ycin. c: plus mdphafr:n plus 
,;in<..ris lli\e; mik.i,!1,•cin C plus rr:dphalan plus 
melhotre,ci te., mifv1~1ydn C p1us tenipoi;kia.!; mi
tDn1yciA:. C ph.Ls rrdtoxnr:trn:nc; a.nd. o.:itcnnycin 
C: ph:1;; a v.i:riat_y 1Jf horn,onai agents indt,ding 
t,1moxifen,. fh..1c·, ·yrnt>St1m:,nt>. and meg,•:-tml ,1r
d<\tf.. Thr. respor,se mks in eac"h of these t1fals 
,vt:re di!5:~.pp<~irif:lng. I-io\·vtvct, ro.ito:.r:y ... dn C does 
hrPl'e" role in the Lre"t1w2nt of adv;1n,Pd pre-
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Kathie 34.12. Second-Line Ciwméatlmfizpy
Resin-tens for Advanced areas! Carin-er“ 

! Uneflay VAJH (Cancer and Leuktzwa (2mm) [it ii :79}
L'Iruifiaeiim: a: F. mggam'“ rim 4
fidfiamvcm 65 mg! "' Lia): J
Thirauapa ‘22 nag-"m" “In; 1
I-ialaiL’aiin '20 2mg. nu. iid walrmamly
Rama: mam .é r dam.

DWI iNiirEh I? aim! Car-car {warmer-.2 Grown: -' Hat]:-
Ifl'oxurslhi‘. n 5L" mym- days I and 13
Vim‘raplina i "mm: 5!; f $6155. 2?}-
Mittmycin i. 3U mam- am 1
Repeal: £233.“! new! a 'cr'aal-m

3. SIAM [‘t’aie Univmsiiw i131]

‘r‘inlfiaslirfifl :3 mym" .;\;.'i f and 25.1
Adriamyca‘. 3i:- mgfrv (jay! 1 am! .13
Mimm tin {' If: mgr-13- :law I

- _c:[r: New 5 Wash
L’a‘nhhesflml 4- Manna-am C abruivmiw ui' manual
{Hill

{-in-I. M‘m cw lf-tg,’

Mimnwcil‘. in ii] mga’m“ r' v. days I‘ 3.1:} .313.
\r’inblastine 5 lug-«r9 } \- my... a 14. 28. 4‘2

fluf'ae-tiuan: (wk-5.:
Mimmycm t”. 10 mgw‘: . (lfl'llv' i
Vinblaszins: 3 nmgv'm“ a‘aw | and 2}

Repeat revert.- 5 u: h wereix's
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"Finer! Kan-Jim: CC. Chem-J1
ms. Canter n5 the brew. s
3535*..ffi "I-‘l?

 
gum. in r.3l';."-L.‘.._{-Ii‘l W1” Small _I';',
Hm I“?! 2| We: wB amen-rs. 

 

mmplctc responses and 6 partial rtrspunsw} In
WiM- The VAM dosage mite-ma it»; in Tuifle Si. 32.

It appears that the addition (if a vima uikfit-
lnici enhances the mspcmsc a3!" doxorufiicin in
prewisausiy treat-ed patwnis. Ike vim}: alkalaid
3f choice is vinb'lastina 139:6.un m' étsi fiank n5

neuroloxit'ity and equivalent efficacy tr; vinuric
tine in advauomi breast came-s. Miiomjicin C‘.
and men #691ch mighi enhance the fulptmi‘d}
cf the dommbicin«unmet-311m: combimtiun.

Vinca Micaioids

in the mauagumeni (sf yl’milnsfiy trieatc'd pi:-
iienls with idvartcrsd [mast cam-:21. yinbfnssfi’rre

has assumed a pramitmt mic- wéuch may not
be family iuslilied. VAT?! mud VAN have ai-

mady been discussed (Tabb: 53.12}. ‘.-'inbla:srénu
as a singie agcnr administered at contu'umua
klftasém‘a has {teen mporlcd {'0 give a iiU‘S; dra—
jeciiw: respanse {'12 of 30 pa tints. with :i com
plete weapons; and H pal-Lin! seaponses} in
mframny ach’am‘fit‘l bmasi canzer (18?) Vin-
bmatfiiu was mumshard as a Fads}; continuum:
ixiflzaiun at 1. .-'J.- to 2.0 mgimzr’day. Myciusupprcs -

flhapter 34!; Brena] Cam»! 9&5

Siam wafi nuici to nmdemteat 11:15:25 ba‘twtaen 1.4

and Hi mgms“ but hscame sewn! (1&2 mg‘mi.
Tum Auk-stigma! mum-2'- “Mining 12 to 1.8 13151
m" m vinl‘hslim U.‘ tunununus ix. initi'sion

have been repofied {1:53. 13?}. Na} responsas
warm c-bnam'refi ér either [0 of ‘13” patiems in ths
first trial arid 1'3 95‘ 15 pali-enis wnh mensumb‘m
dismiss in the .59me Mai) Nu :es'pcme (0 cf
{1-3} were clhs..x\=srd in a trial of {:{m‘timaws in-

fusion aflmisgma {21.93}. The efficacy cf mutin-
uQns-ini'umon vim‘u a‘ 16016:: as stingy» agents
in ad varied. previoualy trmttd breast cancer is
quesfiuua‘ule.

‘ 'Hm‘ plus ”Maury-:51.- C has been emin-
aaad :1?! sm-‘m-ai clinical 131315: in advameci, prea-
vécusly [muted heasi Nanny. A 435?: {filliecli've
response rate {32 of BL! vases) was repurted if: a
trial evaluating mitomyzin C. 2E] mint-’- giver.
on 6.1V I. and winblaazinu. 6.15 mgikg given on
clay: 'I and 1!. "He cycles were :epemed every
E1 in 8 weeks {19.1}. Similarly, a 3251-. respanstt (7
{31' 22 mamas} was mum! in :1 second trial nf
331201-11ch1 C and vin‘csiasline {dosage schedule
in 1111715.! 54.12 {3522 However. only a J-f-‘fr. rah
spam-a In métmnycin C and vinhiastém': {3 01‘22}
was “cited in a third reported irial {192}. Mi?!)-
mycin C plus vinbkastlae appears tn) be an actéve‘
cumbEnatiim in mix-weed. whammy? tax-east on»
car. Nit" ism reaponsce dumhum. Mwuverx, am
mistively 51:031. lualwuen l2? mid Iii-‘1 days for
the trials mgcrteci u'bwe.

 

Mitomycin C

Mitomycin C is an active érug in breast can--
car, with a respunse rate 0.? .3111- ta 41%}. in {ma--
vicaus’ly *mmmd patientsandzu‘fi'n in pmvhausiv
tmaied patients [193). 1118 mimmycln C cum—
binatiufis ni- DVM, 33AM, and mitemycin C pins
finbiasfine has already been dist-assert, and the
tiasngc- schema fun these regimens are m 'I'abie
54.12. A variegr 0‘2 anther mitomycin C combi-
rations have haw-m tasted in phase ii studies in
plmiously treated paiienlfi “with a scanned breast
cancer: unit-cumin C gains mitclactol p 2':- nim—
Grubicm; mimm‘fcm r: pins- mini-acts] plus vin—
blnstime; .miic-xnyrin C pigs nwiphaiafl pics
Tilimfilifle- Im‘luanyrin C pius meiphalan plus
meliw'trexafie: mik-nwcifi C. pirus tenipofiéde; I'm—
fang-1:15 C pins mikmammnc; mad. initmnycin
C plus a varieLy 0? 10mm} zgtama Incluéing
tamaxiien; flux-.xymeswmm». and megustmi ur-
attain. ”fire resporesc rates in each {If these ltiais
wen: disappceireting. I'iszvc-z’. milom 'cin Cdaes
have a role: in the ireaimeu! r)! eu'wnnrr-ni. pre—
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vinus!y tn.:ated breit.~t c-~n.cer, panico.ln:d.y \~·hen 
it is ;,1.sed ir; cnn~~bination ~":-_1th vin1:,iastin.(?r do>i
orubidn, or "both (194). 

Cisplatin and Etoposide 

Cispt1tin pluii ctnposidc .has beeT\ Vfry activ:? 
and ~~·,...t:n curati"/€ l}H?.t'.:1py ln. :~sticulHr and 
ov~r ian g~nn c:t::11 h.r~-r:cr$. Thi~; ron1binatio-n h<iS 
bf:,:n t{:sted c>d(:nf:i~ ... ~~.ly io .r•reviou:>ly IT<:~ated 
pati('.nts with. r:dv<1nced breost C<u,cer (195-197}. 
~.rhe toxldty j5 subsLanti.:ti, a n.d treatrnent-i-,~.
htd deaths fn:,rr·, 1euk:,pei-,i~ ;;_nd si::'p:c:is c1S well 
as frctn tf:n:11 faHv.rt: h.:?t·i:• lN~er1 reporh:d . Cis
platin phi:;; :~kipo,;ide ii; activ{i in .~dvam:ed breast 
Glnccr bu~ cannoi bt ret:"orrunended \111ith any 
dPgret? of <!•[ifhusiasn\. 

AUTOLOGOUS HONE .MARROW 
TRANSPLANT A T!ON 

Dose ini~n.slly fs a sig-ttificant f.:H:tur int!i1-

endng respons<? rahc ax,d .:luraticm in the dw
n1oth~rnpy of rncl:astatic brea~J c«ncer (198), 
Eased on the f;t,::p dos,i-i.n.Wnsi!y curv~; fm· many 
d1-?.rn.otherap~ufi(· <igent~•, it is hypoth'-:isized that 
i.t:c.c(•as:ingly hight·r <lose.~; should be ;i~soci~ted 
i-.,:ith higher n?spo:n~t: rat.es :u1d even pote·ntinl 
cur~ in advanL~d bre,:st t.:~rH .. ~r 098, 199) .. A sn.f~ 
means of acminl;;tration of p;,lcnbally h~thal 
doses Df chern.otherapy is needed lG lest lhis 
hypotJH.::sis. .r'\titoiogrn.1~ b(}ne rr-..arrt)Yv~ irans
plt:nt (ABM'T) is currently being tc$\d a:. ,l kc:h-· 
niq,.,r~ for safoly Z;dministering these dose levels . 

~le: t~~:1i: nt;;; ~~t1:a~:1::~i~1 iu~hi:1, ,~ ~.:l ~::;:;:~ t::;~~ 
~-,iqs.1e tor the ad.mi1:isit;-.lJn11 oi high-di,se dw
mothe,·apy. fnlw,ent in Af.Sl\1T 1,; thee fad th,,t 
the do:-;e•·lirn:ii ing toxidl:y of tlu: ch.t~;:nntht~r.il
peutic agent empky,,J is rnydosuppression. 
Tnx;dty to the gast:rojnh~f:tit1a], ec~rdi:.:lcr 1)eu.
rni():.;ic, i:nd othx'r By!:te)n~; is not h1.fh!t;1c::d by 
this t~c..-:hniqne? . 

Antrnan and c~ale {200) have rt=..:viei-ved 27 
[rials of /·\BivIT in\·o.l.ving 1?2. breast. canct"'r pa
tients. TlK· over"~il ;:cspons~i rnte wa:; 58%. R-c· 
spo:nse _rah:5 \ver(~ highest in ~rin!s involvil.:g 
tnultipi.(: alkyhh.ng agi~nts. (7(/;~,) or in previ• 
ously untreated patients (m.%). These data must 
b£• int~rpreted Gtutious1y ~ince eal:h Jndivi•.:lt.tai 
trial wa3 ,;nrnll (from 2 to 2.1 pc:itients; o-ac:il« 6.4 
pE'r trial) and the cfota Wl':'C pook·d for aniliysis, 
Respons," dur:1tions were only J t(; 8 rn()nths in 
p.reviou~!y 1.11111-c:at('d pdi~nl~ and 2 ;o 5 ;xwni"hs 
in pr1~viously treated pa!ients .. y,..·.hich .is ~:irnifo:.t 
to tho:,ec ot st.incford fi!'sl·- or sec,)nd-l:ine che-

nl:JtherHpv. ~~·on,~thc·tcss: H hf\S be~n d~n,co· 
sir;:":.ted th;?,t single-• or rnultiplt:-r.":.gc:1.t .. 11igh-dcse 
::hf'muther,,.py; ;,,;jth er wlth<)ltt tot,,l bcdy ra • 
d.iation \Vith l': .... Bl\•jT, . .can induce ren~issinns !r: 
pati~nt:; with «dvani:td bret.st carecer that is rP.
::;isti:r:t to <:~nT·•.:e11tionJl chen:\ctherr~pv. 

Ji ~,; 1~._: J~n >Yi•::-:,:n,c- ,.~J.:::·1,· .... vi-.1·,-;..,, l.:h·~)-~, .. '\·}"'I"~-......... L_,, .,-s..L,,_. h}._,.(~\--1'-~1 '- -'·"-' ,-a 

pcu.Hr. .:igfnhr ~hou)d be 1.u5ed prio: :.-:.1 i\F.HvfT' or 
-.,vhiclt d(!3t•.ir or dDse s<:hed\.:les eire !nast c·tiJi)fO

p:d.ate, Other t,r,k:1ow11~ associQtcd w.d.h .'\l~.'.\H 
are ,vh:cther smgka1 debulking or total boJv OJ' 

:rr.:~gii;n«; rc1diotherapv s.houid i::.cco1npan~: th~: 
p.r~~cedur~. !~B~·ff h~ ;,~dv-:~nced breastrcn1Ci:r re
rnni n.,, a highly experimental procedure ard 
cannDt b,;, _jt:stified 01..,t,ide th0 setting: of .-. ,,vdl-
<1,~~ign•lt\, rnntrolkd clinical trial. 

OffMOHORMONAL THERAPY 

S:ince b1·(:n~1t cr.1ncers un~ h~t-erogen .. eous, th.flt: 
i~, compo!><=d of varvi11,s pn>p:1:::ti(>ns of r,~,:ep .. 
tnr-posifrvc and re,eplor-neg,1tive fflls, dw us,, 
of ron\bincd borr.i:1or:.aJ and cyt0iox1c drug 1:her·· 
apy ;;hou!d be rr:orc dfoct!vc th;~n either ,,km<:: 
if the following two as8u:rnptiorn, ar~ v<1.lid: 
(ti) th('r<c- is a d.ifferenti11.! rec;p;mse bet--,;c-cn re-
C!':'plor-positive ,ul<l re,;q_)tor-iwgative c;~Jis ,1 t both 
chemotherapy and. horn\;)r,nl thernp\-": .ind 
(i.>) th,>:re i~ no antagonism of ch(i;x,otluirapy-in
duced i:vt.utoxidtv bv honno.na; agents Ol'r con
\.'ersely, ··~,o a.ntag1;ni;n1 of lhe efft.~cl~ of horrr1(B'l<tl 

then1py by rhcmolhcmpy. ff lh,:se as~urnphon, 
are trne .. the respon,;e ;-ates for combined th.er· 
apy sh()u.ld b<~ <.~t ic~,~t c:1dditi',J~~-

~-V1th xegani to th~ fir~J ~1::-:su:rnption.., f.Strcgen 
receptor (ER~• is 5lrong]y predictive of rt:spon:;r 
to hmm()na.l th•~rnpy.: howeYe:r, th·re is no dif·· 
ft:rentiai response lo cytotoxic chern.cth!~:rapy 
between ER·:· and ER-negati:ve (ER---·'., t1m1or~. 

This w,1f. conrirn1ed io a CALGB t,ial ni' CAF 
('c~tCl()phospJ-mn--..d.e/ ~;d:ri~n1y(~in_. 5-.fluon)Urf1t.:H) 
ch:?roothetapy in ·,,·h3ch pt:bi.:~n.ts >verc :;;t:~tified 
by ER statn~. The r1csp,:,,u;e ratef, of ER+ and 
ER - p,.iients io CAF ,.,;P.:r,, id,mtio1l {56''c ). 
However, tht tirm: to tn,;ihni>nt fa_ih!H.', n'
sp'()l1St~ duration, and surv·ivJ1 ,vert signifi
canily bn~e:c in ER+ p,~(lcn;s tlm.n in ER-
patients (Table 54:. -~3) (201) , Th~s lt:.ck o.f diff1~r
~ntiai respon:it:· nf ER+ ;~nd ER- hre!l.st cancer 
to C:Jtct~).~i{: c.herrn:{het<:py hClS been cor:fi;-rned 
in a ~:t?ce:nd proEpecth:e, rr;_ndo1nize:d tri.:.11 {202). 
Cy-to!·oxic cb.errwt.lwrapy kills LR ,. ,n~d ER -
cells h1<;iscrh.nin2telv . ..,.'\:! le:;;st ·,vjth refe!.·er:.n~ tc
ER+ cdls. chcmotl;c-rn;:,v ,ind h0rmmwl thex
;1.py ,we co~lP<'ting for th; same cell p0p11.la tion. 
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Lible 54.B. Re5ult> of CAF heated Patknts tly 
rn Status• 

f.f/.: l ~ 

{)ti%i 

Cf·!-· 9 
(5(:,t_ii'.,; 

{7/57 

----
I I F"' 

tu 
O.tF.l6l 

;\/;:•:•J:;.i:, ;nm) 

i~(S:)\,,"::Y.H! 

u~,~· . .--:1~:-.. :1 

1 :I.! 

!;.9 
(:,()()15 

15 7 
0.00.'iB 

M:,,j uff-'fi fn..1rn t,uJtbi, i !~l- ~ ,,. M[ . ~o~:-,...1n 4 \ t t \.._,':>:.'~cf •.t,}. 
:.\lt: r,. 1J1 tfol1·1c"'nt;i~~ , -;:..:;~,.._,n.._,. r.f ,,w ~r-n !l•ri~~ ::.,r !NEiih• ... ~ li:f!, 1 
.;,. 1:R,,tr--~:n4,. ~r:f. .... :h.-,:,1~t "dflf'l'-tW l. i~~ •i..t.:.n"· .: ~i:Ga-1~·!;;;·1!"-
1 J•flU!.l!OUf,"',: i :-~:~-~r: \ h~~11 ~!'1t·Htfi ~~ ;;,ll).t: - t' r:.,~· ·\n SP.'.: cu~~ 
() ll(.~l I cl~&;';: ·J , 
:, f irnc: tc~ 1:e.Ji•r:.::·:1t foU\ :::·! 

\",lit], reg;;:ri;i It' the :;ccoml asst1n-:ptini1, ,rn, 
~agt1rt;sm bt' t.iv.e t.?~ thC? rt-l1H~s-trog<!nic d ~ug, ~a ... 
mo:,;J.f.,,n, ,md 1•.ar.ous chemn.Jwr-,tpt'~ttic a!'ents 
tiJs bl;.cn d~onf;f:n~i~d in ii um~u..:. \n·t!asl c~J.,t~r 
cdl li,ws in tissue c;~ii:UJe (2G3). Si:nn, ti:moxif<"n 
r~cts i?:.S 2-- c,~.l} CY<.. ... I~ !r:hibitor arrQSiii1g {:elis in. (~1 

i:1:1d <.-;1;, and ~in,·{:.' ch1?.tl"l<..\t'l1et·apeuf:.it ;;'\gl:nts cin! 

rnost a~:H v,?- in a.-.:t(vr~!y p.tnlffc·:r•~.b:ng c~:D y$terns .. 
the ,:DtawJ,nllitu lJclvi·eer: Lan:ox.ift:n .ffnd d:!~-
moth.er;ipy ls not on.o:pecled. , _ 

s,.:v•:'r,;l dinkd !:rials h,1v0 b~r1 n~p(,,ted w;11ch 
evabde cm:.1bin,,l·ion chemotherapy 1-vith m ,d 
without tamoxifen . The Jarge,L or thest> tri,1l;; 
\vas ccnducted hv the CAL GB (L:D, 2.04) In lht< 
CA .. L~-;B trial, p;~u,~r:ts ,-v:.?re stratified by ER 
stat,ts-! (h.nnin~1.nt ~iHe ~Jf roetast<\hc dise,1sc,. 
menctpm,~~,1 1'tabs.. and pnnr 1..djuvz;nt c-hE'
rnotlv.~tllPI' , They ,vcre lht'r. rando.ntiz•,~d 1·0 C:Af 
chernoth~rnp~y- :,_;::, in Table 5-1.11). vvith or ,-vith
out l:iffnoxiien ']() mg {milly tIVi<'<? dnUy. /\ tolal 
of 474 pi;tients \•,'t!J' ·" t!11 tered; Jt$~l_t ha.n ?~i.~~ \',1e:·e 
i:ncU_gibk: or inf~V i~.1 uable. Reg~lrd.:e~;s ot .tR sta
tus ~~r menopa1..:s;d stcttus, the adi..Ht.if;n nf t;~

:nr.. ifo•r._ -CCJlft~rrcd no -sisnlfi:.:-;;.nt :1dv~r:t<:lf~ or 
d.i::;ud 1.~Jl:nt~S{' in rc~;pons!~ ra1e .. rp:,pe:nsr: dura · 
bnn , tirne t(, tn~GLtne1:~t fa1ilnr~. or s.urv\-..lal 1J"Jt?r 
C:;\F ,1l0ne. Th(' North CenL,:,d C-m,.:r,:r Tffat
tnen~ <.:;n~up_, in ;1 sin~iJ:Jr iri;;,L "vas t:f:i~ble tn 

dt=~rnonsir~'..t(: i~ diffj:•rt:nce- in. tinH.~ to discnse pro· 

r~J~:~~~:~i~ J~~~'i::i:!;~:~li~~\~~:.::~}:~.:ai~!;~:~~: 
confirT!1ed tha t the nu.:~.-c :~,jdition of,, h.eG:"\en~1l 
agent_. such ;:-..s !an-1oxifen_. to ::orx:binatit.1n chc· 
tr~clh .. -cmp 4 such as CAF o:r •JP .. ~i·dd::; r:.nthi:ng 

~~:.:~~l~i~~'.;;~~!;~:~~t;~:;:(~~I~i~~~~:~~:~l~~;;'i~; 

d.tscJlrHinatt~f.v regorciles.~ oJ 1et~CJ.1tor ~i(t!U$. H 
;~Jso C,.mfinns th;it.ch•~mot):H'·rnp_y ~nd honnond 
the.mpv co,npde for the :;a,,w· pool of ER ... cells. 

[/esf}it,: ~,'egan.,~~. th{~r~pt:'lltk 11.:sult~~, c.h<::;no~ 
hm:nonal tri,\ls arc im;.,oxtad dinic,,Ji}' 1;in;:;;- th~y 
v('krif) li lit.I w::f t:;-,nced r".!cl!~?tc:L·-ptl~itve brc,1:,t c.:in
c~r ,;houJd be tc"t:nted scx;ut>n!i;;lly and n.ot am
u~rrcntly l>'-~ih hormrn~t:i th~J<ipy and chtmo .. 
t h,~.,,~py . Acivanc€·'1 ER + bi e1~i GttK~ shrn:dd he 
tre:.:1Jed initfr: lh: Vlith ho.tTn(?nal :cn.<~nl?u.latlon; nt 
tr,rnl:ment foi.iure, i:ombi11Mion cile:mother.lpy 
should Ix: i:ni:Hared. TI01 m1maHy wsp,)nsiv,~ breast 
Gn1c1~ n1~.v r~·scond to sccc:ndan;-",. lc::rtiarv, c.::- evtn 
,q;~a;·~rn<~r~;:- fo/n:;:, of ~ndocr!n:~., n·t.:lnipu ... Ji.:\b.~n-! ~
for:! .:y tt)tn:xir d1·ugs \lJ . :~ete.~!it~ l'Y- Th-:2: C>:"C '•p.ti,n1 
to the rule ::,; tbe ER+ r,,c" ,; ·with lH2--1keat
cirJng rn ,for.l,-lic dkm,,se in \vhnm nrpid onset er 
chP.i:notlier.;f)~uhc actfon is t1 <:ws:mr:1. 

SYSTEMIC A[)JUVANl THERAPY 

Perioperative Adjuvant Td.aJs 
I"h<c first pm•;p;c:tive, r.:1ndomiz~d beast mn

c~r ,;dj,rvant ttH:,,1py bd was co:nduc~cd. by the 
N.;lional r;i.ugir~:,! Adji.;v<int f:lreasi Prnject (NSA.B.P~ 
hdw(',!n Ap:i! '19.58 1tnd C,;:lolx:r 1961 . This initial 
lrin.l. , 'SAiJP !3-01 , wn:: d-tsigni:d to test llw hy
p{1the51S th;;,·t ,.hem,)U1crapy ,\i'o,,1d CUl'e pa,!ienl r. 
i:,y de.sux.winiJ; t,.m1.Qr cell:; <lissmninated ln the blood. 
·,•1i ~li() 1-:n;1=• Gf SU nr,~·rv . . A. totc11 of 826 Pi:~tii.:!i"ilG Vler~ ~ • ,. . '-• ~- l ~ .. l 

t':.1c.d<n11lv assi2;n~d tn periopt!hii£:..~e thiilhpa {'fT) or 
\°)l:ac:c?r.·,o :~dn1iE~l8tErt!d at the tin.1c· 1.:>f !iurge,y 0:c1d 
~.qi ea::h of the fin:·:l 2 _po:;topcn,ti:v;,, tfays. One 
stibset of patients, JXr<i'lrte:.10pi'\l1S.:11 \.t;omen }vith 
totn: or rnonl'. p-!,sitive nodes ;.vho rec<.:~l\.'{:d pcr
i(m<iratlve TT, had significantly grl'a;er 5·· ,,nd lil-

~:::~~~-~~'it~(~;~::;;·s~~,;~1·;~~~,~)::a((~l:'.:c~~~~:: 
pla,:ebo (W6-208) 

TI,~ ScandianviM Adjtrvnnt Cbemolhc-rnpy 
G\·vur chaired lJy R. Ni::,11,n~•Mey1t.r randorni:::E·d 
1026 ,vomen (:>()7 tr£;ikd and ~))'.! c,mtrnb; tc 
::10 trPt t;nent i;:r to cydophosphnrnid.e (5 111.g/k:r:;! 
d,1.y for (; days, with the first injE?ction im1~1e
di;.1telv niter \:V<H1l1d closure). 1/·lith 7.D-ye.ar t,)l-

, . . "-' ,..,, ; ,, ~ - :,. ' l<t\-V••up, tne rek1_p~;e fi~.te ;,v,1s ,Jl: .. J 1c. .. :n ~n~ L0!.1J.0 1 

;r.:oup o:1nd 18~-t frl Hie treatn.1(•nt group (p <: 
;< :'ii'[.\ 1··~t''9) .J,,.1'.,. I ,I- J , 

Adjuvant Therapy of Stage H Brea~l 
Cancer 

THE NSABP l·PAM STUDffS 

Betv.:1 'e,1 s~ptcm nr 1972 ax1d fe bnrn.1,y T'i7\ 
tht' NSABP ronducl1.:d a hnd.m.i'lrk di nk;;-,i trial 
comparing r. -ph•myl2h:11in.e mu:,ta.rd (1. -PAM) 
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i'ahle 54.13}. Resultt‘ :31" CM treated t’attk-nts by
ER Status“

 
.3

t.- \‘L‘Jdtti- ti.uLht
 

fitmiltum I'Ivrl- rimthufl {.L: Pr [y at: Nun-gr: AH, $93.16 W.
. m IJI tlflia‘lrntiai cummi- r-f him-gm «#993» unlit-h: "'1: ¢ .1
ai- ERMva .{E- at:wmumrrmyfiuxmr é Rik-Mir "
- _'-H'J':(U|Jlfl|'.-I 3':th t'mmntflmupt'tam! Hm Arum".

L'lnm‘ “£56,594.
Elmo la Hafiuavrlt i .5 : .

 
 

 

With i‘egfil‘t'i 10 the stream assumptizm, «rt--
lagamsm between the anthamugc'lfit: dtug‘ tn»
monk-t". and ”mans ti-ttemcthm'peutt: agents,-
has liver: demmts!ntted in timing: breast cancer

cell lines in tissue Cttiiwe {2031. Since tr- “(mitt-n

ante; as a mi, cycle it’d‘ttbimr wasting-11:3in ("'3
and G1,, and hifltfit‘ chemotherapeuhi: agents axe
mast active in. act'mfiy p mitt": chug c321 syStemsr,
the (“153139an between Lfil'tifihift‘n and 3"“?-
nmatitstrapy :5 mt "Mixficcicd.

Sew ‘riai {.‘lil‘liarctl trials have been reported whici'l
evaimete combinaiinn L'Ewt‘rloiJitzritpy with 3] tr}
without tetmttxit‘en. The largest as” these triais
was, mnducmd by the CALGB [1553, 213%} in the
CALGB trial, mite-ms were stratifieé by ER
status, cimnimmt sin: of metastatic disease,

tat-silpa‘asai stabts, 21ml grim ndgm-‘am FINE“
1-30!th3w ‘i'hey wen: the“ randamimd In C AT-
chemotherapy-1.55 m tabie 5%. 1'1}. with nr with-

i tamoxifen it) mg 3min: twice dntty. xi, iota!
4'34 patients. mm: entered: tests than 5‘3: wen:

izwiigib‘is (11' hws-‘a‘zuttsiite. Reggii‘ti‘zess of ER sta—
tus or menupemsa! status. the addition nf ta-
sznifmt conferred :3: significant getaway a:
:iidndvantagv in msponsé rate, negpimm dim-e-
hxm, time tit mmum‘ttt Eaiilxre. Ur $ur‘viml swear
EM" alone. The. Nfiirl'h Centmi Carma; 'I‘rt-rat-

men? Swap. in a airs-flair trial, was ambia- m
tie-.mmsimtt: 1:» zillt'wmnce in time! to disease pn'!‘
gestation o: mwwai by the ndziit‘mn at hum-m-

feat it) CF? [qwicPlumpiitamidti, S-F'I‘J, predxii-
Wne} mm? (333? 411035 {2051. "s'l'tess {YE-flit) Emu,
mnfirmeé that the main: additirm of a1 immatmai

agent, {such .1?- tamoxii‘en. ta -_ misination Chi?“
inc-liturgy)». such as CAF at EFF, adds nnthéng
to ihe razsptmse mic or (QEPIBIME‘ citu’atiov re-
gardieas 0} 2513mm status. E‘his wut'imts in viva
that chemotherapy.- kiiis {meant ‘Cfil‘iCC! veils. in.

 

 

 

Chant-2r 5.3:- fircnst Cam-w Sui?

L'Jisitriiminattziy regatdless {ti iccu‘gtar status. it
.31er caniia‘ms that chmmthrcmpy art-ct l'wrmmal
thempy n-mzt [sate tar the 3333-? pun! oi ER -'- cells.

Emspitc 115:5:in therapeutic naming chemo.
l'im'mttmi trials art. important mink-2113'- 133.159 the};
verify tlmi admitted ruceptm-ptusitéve breast can—
cer shuuld be tz'eatad smut-taint}; and not cor.-
mmntiy with 110mm? timapy and chemo»
therapy Myst-um! ER + bmtai cancer shattld La:
t: Alfll‘} initiafiy with hormonal maniguuiatéon; at
Militant {ailing comm-ration caemtztherapy
stmuki be initiated. lkymtmtty “39011510.: {mast
mum: may magnet to yawning-2 [mt-11y, c; wen
quaternary forms at endocrine manipuiatmn be;
fax-a- :ytetnxi'r drugs an: 319%,“): The L‘xfip‘tiflt':
5.0 the rule ,5 the 1351+ when: with 1153411313:—

enhlg meiafilaiic disarm in whom rapid mass: of
ciwmtiwmpautic action is noursmrjr.

S?S?EM§C AfliUVANT THEHAH’

Periflperative Adiuvam mats

The first. p'rttagnective, randmnizgd bran-sat mm
CI?! adjawani thtzmpy trial was £011,151:de by the:
Nahum] Stamina! factixiw‘int Breas! Pn'iject (NS/18W
behW-JQR Apdi $953 and (Jack-(er 1951 This ‘énitiafi
trial. N553? 3-01. war: design“! to iesl, the hy—
lmthcsts £118! chemothemfi; wau‘sd cure patienlr.
{13' steaming tumer cells disatzarfimted in aha-2131006
ai the time mi" surgery. A tum} 3:325. patients- were
r- ,domiy aSsiguc-d Ln gwiummiize minis-m {T1} at
EDI-amino administewd at the rim? 0! anrgm-y and
on each of the firm k‘. postn'puafive‘ day-s. One
subset at patients. pn-rmenopausa! Warner: with
{mix 91' mum push-Eve tfludiiéi w 1 recaive—él pet'-
iuimmtive Tl", had significantly Sweater 5mm ii}-
;mar scm'vat (56.5% versus 24.3% 5-year and 25.8":
versus- ifififii iii—yeart than £11030 who received
Dina-bu (256—2031

The Standimviam Adj u v mat Chelmtherétp' :4
Sump chaired b. R‘. Nissan-Megaa randomized
IGZEI women {503' treated and 13-113 contrtils} tr:

ms trivaimenv‘; a! to :ryfiuphcsp‘zttzmiah? i5 515.533!
(53}! Ier fi- clays, with the first: inject-Em, imme-
diately alter 'tvttuncl 5103,2112}. Wit]: 20-year foal
ltawmp, the stratum mm was fiflfifia in the 50:33:61
group and 38%- iti the breatmfi-nt your: {,0 <.’
{3,031} {269)

Adiuvant firm-391; of Stage it Burt-East
Cancer

E'HE NSABP [-5’AM ST'UBZES

Between Suptmzther £9}? and Yehudi}: WW.
the NEAR? conducted a lanctmark citnicni t: 331

mitigating I. va-lent-‘laiasnina minimal {i—E’AM)
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or ;::H?lphc:lc:rn to placebo in 370 ;.v·DLIH .. ~n. ,-vith 
st;;~ge H b:renst· Gu1cer (208J 2:tO}. These p<1ti~1:ts 
"rV'~n? ~tr~l:ifi<~d by· D1enopc.usal ~;t·af::1s (.:r:;;.49 ver
~a!; :::-:50 y:Jr..:.r~; of c.:gi~) ;!nd. by th«:: nt::i:nbl!r nf 
pasilive axUli~.ry nodes (one- to thrre ver.~;us 
four or mo;·e) t.-PAM was admi.niskreci in a 
dGsc of 0.15 mgikgfday for ::; coni,ccuti;•(: days 
~,very 6 •;,,<;-e.ks fen' 2 years Thi!i study dern
onstr~i•€d in1_provexn.errt in dist!;1se-frei' and 
ahsDh:t? :;t~rvivaJ in ~vnrnen 4:9 ycan, Gf .agt: or 
your:.g2r. In this age g:toup there "i\tas a 37S·~. 
t.(;dU{tio:n h.1 :~ort~litv. 1-Voinen "Nith on.e to 
tl::x,•ti at: ·wen «s th,:,i;,; v,:ith four ox more -pos
itive r:odt~rr bc.:.:n,~fi;rd: tnJt tl1P advanl"iige vv.:.~s 
greater for v,~·c:trie:n ~-\:ith. fe,-ver po~:;tivc TI()d<:s 
(:Fig, 5;\A) (208). Ne; D.dvm:it,igc or dis<1dva:n
L:'..ger, of 1. ... P~\h-1 1.:..._1;)s Gbilt?.rvfd in. pati-t~nts 50 
years ,,f age or Glder (Hg. 54.5) (2013). 

Ih~,~d. upon lh<:: d«ta of lh<:: initial.I L-P:\.M trial, 
the NSABP c0ndL\cled n 5(-t.ies d dinical trials 
seqnentbHy: P ve:sus PF_: PF vn,mi; .P\'.!F; ,md 
PF ,.rer~us Pi~F {P~"-J .. -P..:1\1\•i, F=5 ... FlJ, 
M = rne th.otrex,;te,. .A= .Adri,m,ycin). Thi'! P ve;·
s;.:s ff tri.~l W«5 important 5i.nce ihe add:Uion of 
5.,ru to L-P.i\f,/ in~n?(ltJ1:.·d di!;,~as,~·frC('. ~it::.r:..~iva} 

in po~imenopa-usd women with fou:r or more 
posilive n'-''des (Fi.g. 5;f.6) (208), T.ni~: swdy p,;;

[·,1blished that adjuvan.t chemotherapy is also of. 
v.a1~.:t: in posh~:(:nopausal ,-vnmen. 

Th.:: ,,~-!diti,in of meth,,l1ex,lt.:: t{:, PF (PF ve1··· 
sus PMF) failed to prnduce an advantage (WH 

PF in iH:y nlt!nc_pau:;al ,.-,r nnda1 :-i'...lb:")t!L 11-.)YV
eve·r, !he addii-ion of du.>wrubicin (Adriamycin) 

~o 

to PF (P1\F) i.n reccptc:r-negc:iti·ve .. sti1ge li breast 
ca:,:c€r res:.d!ed ir! signif:icantiy better di):-:2ase
free and absolutf• RtH\ii'val (21 i). Tht! :,;equt:ntial 
deveiopmer,t a1\rl resuils of ::he NSAUF clinical 
t1iab in stage 11 bre,\:,;[ cancer clfe illu~lrnted in 
Figure 54.7.~· (20B). 

THE Nll!..AN CANGR INSTITUTE 
CM!"- TRfAl 

in pari.=tUel ~-vith the NSr\BP studies~ Bona
de11na oft.he rnstituto Nazior:ale Tun.:o;-i of ~-ii!an 
il1itiated a scr-ies of din.ic,i \ trials in :-'tage 1I br~Jst 
cancer ev<tluating the three-drug combinatiot, 
(Jv!F (cyt:inphusphc.·tnidc, nH:tltotrexate .. 5-FlJ.: 
-<•'" "'· ·,,1· ·, ::; ., n Th•;-;,.",· t' th•··· ,T_. ·1·· · ·- · ; ~ . .:.-... : a .... t. ~ ... t. }_,. .,: e h ...... c.) ,:~e .~ ... ~a ~ ~·YaS pu .. )-
li.siwd in 1976, ,md H-vc"r follow•;.\;:, dat:i are 
nm-v availabie ( l45, 146). Strntifi;:atio;1;., th\t i:s, 
rrien, paus;,1 ~,t,:t~· s (pr(~- v!;rstis p.ost-) e1nd ax
illary nvchi st;,t~s (L lo 5 vers,;s >3) ws,rso the 
same as in the NSABP trial. A total of 386 pa
ti(~nts \'.;t!n~ randon1iz.ed. 207 to C!\.1F and 179 a~ 
controJs. i\11 p<~ti..?nts had a st,n-1d;..\rd radkai 
rnasleclomy. A~ in the :---iSAlW 1 -PAM study, 
l:he gr{~atest b.::nefit ~-va:; in prt:!H)el1op<?1..:.si3f 
lVOtnc:n (Pi;(;. 54.8} ( l 46). Clofc nnaly~;i:, of these 
data :ill.u~tra tei, that ;he ma:nma.l re,211:rrencc rnrE 
fol' hol:h CMF-ti:,~aled and eontrn.1 p;itit~l-;ts is 
1-vithin the first J years. After 3 years, the l'ff 
kr•~ncoe behvcen the control ,,nd. CMF gto\tps 
remained the sam~ for the subsequent 10 years. 
Th,,· ov•~ra.11 survivai differrnce betW!X~n (r.·ff. 
tr~ated. <11\d cunlrnl pii;tient, cunibues tc in· 
cre,ts..:: gradunHy. 1\t l·i yetit5, the median sur-

'i 
7 
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I 
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ODDS 14.6 
p .O.;l 

5 
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:.;dds ;,·~tif) <1nd ctnn:..:!Jti'I~ p v..:.lue~ de:non$fr..;!t,~ th~ bc•n:~fit in th:$ nod:11 g;•o:.1p . NSAE.r.1 B-05: L-f-')-.:\.¼ Y~is;Js JJ!J:.:.ebo 
u:LAC} :;'! st~ige ): br~,~st (.,.ff1t:er ffn;m Fl~.ht:• S. Re{;:r:c;:~d cl F:~J1ei tR .. \-'./o!rnarl-: /\J s,r:-ter:·ik ;~dj:.:',l~:.ni lhe:"<.~;)y" 

:i-. trcnc:·r1c~nt of t)i':t'=)ctry opcrabk· br~~st t.,t:r:cc,:·· Natio:-:~ii Su;'g_i(';J,! i\c.~juv~,r~t Br-c~3.t t,)r:d So\vc-1 P:·cject CX;")f~ricncc 
:·.!Cl l\·1onr,g,· F/f.,6;·l ::)5 .. .4t{ ~ 
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9138 Section Sinf-Currm! eram (3? Spitifii: Humane

t::‘:.r:s:§9§15siein ll} plaacim in 35"?! w-rynrms: with
stage: El breast fiance: (2‘33. 210}. These patients
were stratéfitni by menopausal walrus {1919 ver—
ms 235% 3*; as m" age?) and by the numbu cf
psfiitév't? a 2:}? HU-ZIEE {@119 m t'hrm‘e vermh‘
fcmr m‘ more L-PAM Was admmistereé in a

dust: of £1.15 a; 5:11:33day I'm: 5 cmtaccutiva days
every b weeks far: 2 years Taxis Stud}: dem-
onstra-i‘e-r! improvenwnt .in image—free and
abssnium survival in; women 49 3mm 01" age (31'
f‘lefig‘E‘E’. In this age group there Was :1 57‘3-
redusction m marta‘éi:y. Women wfih we to
times: as well 233 these with fmu in: man: pos-
itive Hades: bfinefiésd. Em! Elm advantage was
greafer ios‘ wcman wiih fewer pmaifive nodes
(Fig, Big} {2&8}. Ne advantage 0! disadvan-
tages of L.-?AM was c-bmwed in park-mks 5-3
years m7 age i)? alde: (Fig. 54.5) (208‘.

Based. upms {he data {sf Lhe initial I.~PAM trial,
the NSABP continued a series of clifiécai rrEaFS

suquentiailyr P versas PF; 3?}? versus. PMF; and
E’F- verszas I’M? {?‘=I...P'AM, F: 54-31},
; €=m<fi1mim>qatm A =Ailr2312n3'cix1}. The P we?-
sus PE? triafi was important 511169 lhe addiiitm of
.5411} u: L-PAM inczeaiied disease-im- sun-“ivai

in pastinenopauml worsgen with fun: at more
gofllivs nodes (Fig. 54.6} (208;. This study as.-
i'ablished that adj-awn: chemoéherap? is aim of
Value is pestsmnnpaaml warmers.

The adifiéfiuu of methfilxemie it» PF {PF veg-

aus PM?) failed m produce an advantage aver
P3131 may mcnupauyaai us' imdai subset. Ida-w-
ever; the addifiem {Li dummbicin {Adriamycizfi

 

 

  

ft: P33 {PIKE} in s‘ucepicr—nsgativu. stage ii bmafil
tame: s'esaiiteci m .z‘gmificamiy better dis
free and. 2155011.: ta auwival (211}. The sequemiai
deveinpmeni and results: 31’ i'he IVS-33.51: climcal
{fine}: in 5mg? 31 breast cancer am: Ell-Jaunted in
figure 521.7. {235}.

THE MiiAN CANCER INS‘HTUTE
(IMF TREAE.

131 parails] wiih the NEAR? studies, Eons—
Liana-3 of the Institute Nazism-ale 'I‘umvz’i «3f Miian

énifiaie-fl a series oi clinical finals in stage 11 breast
cancer Hamming the three-drug mmbisution
CMET {quitzpi'suspl‘iarnida, 111Elhute‘exahe. 5—FU;
5136: Table 5&9}. fire first of thlise 114;:13 was-pig's—
fished m 19.76, and 14-year imam-2L;- dal'a are
raw- awflabie [14:3, 1am. Sta-atifizaiitms, that €25

menopaitsai status {33m— vmfiua pest} and ar-
fllary Imdafi status (i to 3 warms ‘93) were the
same am in the NEAB? trial. A l'utai 03' 339': pa-
tients were Ta mumizm. If)? tn (IMF and L79 as.

mantras. All patients had a standard radical
fleas-iatrmr‘ely. A5 in like Nfiém’ l-PAM 5[|.Id}-',-.
the greatest hcnef t was in premamnpaujml
wotrm't: (Fig. 54.8} ( M6). Clam: allaljiiiis of muse
data filustraaefi that aha mammai recurrence rate:

Fm mm C'MF-tremsd and mntrfi patésmts is
within the first 3 years. After 3 years, she :iif-
im‘ence butwmn the cannot and (It-xii" groups
rel-named the same [or the subsequenf 16 years.
The {Nara}? gurvivai diflezrenw between (MET

weaned: and tout-mi patients. cwfiiuues m it»
crease gmdaali}; At 1-? years, the median sur-

 

  
33 . ,

YEARS a z 5 a 10 a 2 a a lo
cans I¢s 23 25 ER 22 a3 as 35
P am _m nz‘m .5 2 as am 

o‘él pls, {Gave
0 5-2 pit. “21'9““;

 

figure 54.4%. Disease-free survival EA! dud essarvivai {B} (1! [335211315 $49 mare with 1 m 3 pnsiiivealmlehiluuu
adds .=.:i;'r,- ami' cumaéalive p valuea demunstrme the bend“ in this nodal 3550in {Qt-AB? 8-05: L—PAM «-
{i’L-‘xff 1": 91.13:: 1! breast cant-'2: {me Hail-Er 3. Reémurttl C: Fiahe; 5R. ‘J‘mhnalh N Swami ..=

   

sElgisi f6 Lleuma
532 als. Sascha:

 15m-
Labr-

ml Ihemm
 
 

Er. wan-non: ur' gar-man! upcrabic {wast LafiCCr“ Naiiomi SurgiC-fi Nfijuvsm Sway. and Bow"! ngcct asmricncc
:“JC'f h-kmhgr 1386;1tgfiv41 ,3
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P:-05: :--PAl ... ,1 v<:.•1:~us Plc_;;.:4~(.;;) tP.tAC,l in ~mgt:· n br~:<1~:t CHH:,~=-- ffrc-m Fish0r 8. R~drrionci C, fi:;h~1· FR. vV,)ir=, ... ::i:-k N 
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Figure ,54.fi. Sun,.;val oi fli!tient;; ;,,,~I) years with ;,,4 fJOsitive !lotlt!'-5. NSAlW B-07: t,i>AM Wl vs l·PA,i.~ + ~,-FU 
(Pf) in ~itigt~ J1 hn~tt5i ccn'.\CE!r~ (from Fisher B .. Redrn,)n-:j C. Fi:;her t.f( \;Voltr:;;:rk N. Sy:.te:11.ic udj:_tV~;rit the:r;.:tpf f:, 
tre:1trnen: of ptimmf optii3.bio;:> brbtst canc~r: N,~non,1: S;,.:rgicaf Adjuv:1n! Or~-:1.s.t ~1nd f;:1,-,.i:~! Proj~~~:t expc:r~(::·H.-~~- NCI 
:v\{mOgi 19H6;1:J:; .. :13_.} 

vivnl t(1r the \~nJire prem~nop~:i~al gl"oup hr,,s 
not vet b,:(:11. n!ached. 

The second Milan Cancer Institute Ch,ff trial 
te:,t,,ct 6 ve,·si:s 12 trP.ah:m:-r.t cycks. This :,tudy 
WilS designed to ~:rriphic;,Uy test eqtfrvalenr:y of 

res_pon8e r ~-vHJ.·:. the hopt:: th<! t a .shorter d ·:;..ration 
of trcah'ner\t v•?ould be associat~d ~'lith a. de.
cm1~~d fre1ue_~~y of ~cu:•~ toxic reactio~1s. Si: 
montns cf ;,,.l-•-fti is egmva;e!ll lo 12 mont!1s a:o.:; 
m{lY eveJ1 h:i.v~ ~, sifght c:dvi!ntage. It appears 

 AMGKAN02977073 

Chapter :33! Runs: Cam: at 9M"

 
B 4‘

‘1: "'1

i ' i“? I ¥ ‘T‘T’W
TEARS 0 2 5 3 IO 0 2 5 8 $0

0005 L2 $5.3 LI 3.! L2 LI H 1.0

F .4 §______ :2" ”:3 .7 .8 ‘8 .9
. {(393515} F‘evenra “Oggsslfimesihs
0 £533.95. fi—Zevem‘s 0120n55,?4ne:1éht

Figure 5:15. Dismahm sun-Eva! w and survival (3]. a! patimrts man yams; no benefit Show 'ay 1-99.34. mm?
8433‘ =..PAM VHFIIE mafia-u ti-‘EACI in 213991;} haw-21st carver. {me Fisher 5. mimoné C, Fisher Ea Wcimask N
Ewlumiz.‘ adjuvaau thempy in Imull'nunt of _:1:'irt1:irv ugnerablr: tire-as: cancer: .‘éalliunal Surgical 3.39”.) "-1 Breasz and
52.0w? Pram"- saxnelienne. ME: Mam-33: ifimfiiy‘: 35.4.3 I

 

1093

:2
7o k‘mfi,
60a: \ '\K50 . “x

I fly \I11.60
L...“a.....2.....4....|...c...l.

   
xmwmmun 8

a 9? mm deems
091 5:65.5'i’deulhs

Figure 5%.5. Ssrvival oi patients 2 33 years with 24 positive: mini. NSABF {MIR L-i’AM {P} w L-I’AM «é S-FU
(PF) in adage. u hrs-35! cancer. [.me fish“ ii, Rummy-.43 C. fisher kid, Wok-me r1: ‘\ Eyslemu'. adjuvant therapy tr-
:reatment of pe'imaw upemtfie Eyrmsicaruzerz Nefimai S-Jrgicaf Adiu‘mnl Bic-.13: and flawed f‘r:nj:—'s:.|. fJxm-Jiam‘a. NH
Mzmogr ”216:1 :33— ‘13,}
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rusted F; versais 13’. treatment cydes. This smdy month: of CMF is equivalanl w 12. months am:
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HF;~.u-~ s·4.8. fir5.t C.\.tF program. Cors:pcirali· .. ,t' rt~:iult~ at I~ ·::~~:~::; in p :r•n1,:mnp::Hi~<:; p<)!i{N~h- (AJ 1-~t'l<!p•;f:-in:•~: 
51.:.1;•i\.'C1L tB) ll;t~t; -si.::.·viv<d (~TR ~ Coritrol (Frorf: [1,)f:(ldc-:~na Ci Coix:eplll<li ,:\n•:j Dr.:u:;ic:.:1! ,;:d\·1H!n~.:.; ::! th~~ l:l:ff!

ag~vnt~nt oi b:ti<i~t c.:i.r•.,::1.:~1 j Clin ()ncd 1 YH9;;\t0):·~ H\U. 139/) 

lbitl then.: i;; n.o :reason to prolong th(1 s~tne dtu2; 
~--~}rnbin.t~fic,.n l>•~~.r_r,~·•d ~i\ cyt:fes. J\·1.:.1.te pn)io!·i.½i:d 
thtorc pv mtiy r,-,.:1htate l:r,i:c: evergrnwth d <l,t.:g· 
res~s~nl· tnin\';r cc-Hs { l 10). Th~ i\j~\Bl·1 .hns te· 
C(?ntlv confirrn€d th.it fom· doses of Adrinrr:ydn 
plu,; -cydoplw:phamide (_AC) given .i t .1-,~;(•ek 
inh'rV<ti,-, is <,q ,,ivak-nl l,) 61 1wnth;; of CMr• (150} 

Sin.:c in b,?th the . 1• AB. r..-PAl 51;;:;d} and 
in the Mittn CMF adjuv,mt trials the benefit wm, 
obs,i r;,~d prirm:, Hy in pn:,n,.)nopc,Lts.il \Hlln{'n, 

c.rnd ~ii~n~ =~ SiJI ~;lantici l pn•portint: of pret!len
op;1us,1l p31i!!'nl;; treated- 1,;,ith ;;Jjuv,,nt d1~
r .. :(1therap}· b~i~nn1r· i..'tf))-:,non:hcl;.: .. J ca:ifnrti\.·,,,,. 

1Nc:·.Nntcd efft;:, t 1Nc-s prop-:ded (n th(: NS/\ f3P trial, 
?:V:.~- of \V~)DH:'U agt: 40 1:0 49 and 2:2-"-Ih of .:vonH:n 

ugc J9 or younge.r btx<111.1<;.~ arn{~norrhei,~ (212j. 
A signific1\nt incrc,,s;c ir: LH r,nct FSH ~nd " 
de•: .. Te<tB'.:~ in estradjoJ ~-1/etc- noted only ht p,1t1ents 
r:.ge 40 to 49 H .. (J\VCV('(.. the~ gre.at1~sl lh{0 rap(~u!k 
benefit i11. 1.crn1s of lrnprovcd dis.c:15e· free :::ur~ 
'•?i\1al \.Vas ~)LJs~:rvE:d in \Yon-~er: 39 ·y,~(\i'S of ngc 
or young(.:r. in the \·-Ii·;t1.n L-tiai, t~,.-(l:'cH.!n i:(lj.ling 
<..:r'v·IF responded to th~r<1p0utk ,.:a3tratk~.n \•vith 
the s.11ne freqG.~i~cy r~gcl:dle~~- nf pr(:Vit~u:-:,; Ci\·"1F
indLtc,~d an1~norrhe1:1 (146). Thfn:.:fz>re: ~t ap~ 
pcD.rs th~t chc:rnothcr\ipy ind~tcrd w.n-~enori-heG 
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suns-wag. {3.1 I613? wr‘eivai CTR a (Tommi {Hum E._.r_-.I€.?£>="tn
4; WIN?!“ {:4 Emmi car-um 1 (24m Gucci 1989;;‘HOH saw 15

that there is no reasm: to prnlong the Same rim;
t'i}lTli}i]‘1flEil’.‘}‘-. {'F2_1.'L'.=nd Six (flies. More parinhged
ihei’apy may facilitate the mergwwfiw of 95 rug-
a'misiant'tumm’ 3:113 {146}. '5';qu NEAR? has re:
cent}? confirmed that .ibtxr doses (.1? Adriamydn

galls: qrcmphmpharnide {AC5 given at 3-week
Ea'ztervals: i5 c-qni rah-all hot: "mm!“ 01' LIMI- [150}

Since in bail! the: NEAR? !.-{’AM study and
E!) the MEIR)“: CM}: adiuvant h'iais the benefit was

nbsarwed primarily in ;::tmm19;:la usai Munen.
2415:} 35.44:: a fiilfifik‘lnfiiig pmpurtim: {if Frauen-
npauaal palients [mated with iiéjus-‘m-sé. che-
nuthcn'am immine- mncnon‘bcic, a (aisér'm‘fiju

mm mm; m
m. as 5.5 1.20
at m as 0.12

PRUmen."v 
”raft-1:454 afi’m was in ?£2}':(-3€'d I' h 251:? N'SA 8 4" Mn 1 .
7435? al' we 1.41:;‘11 Hg? 40 l0 5.? :1 n d 2234: of “Imam-1
.1ch 39 fir Fmangex became aminorrhfiic {222.}.
A significant increase- in LE4. and FFEH and a
decrease in cstrndiu} were mated. only in 53314194142;
4:3 - 4i? 4:: “4’9 Hummer. 5314:“ legumes-I therapeuiiv
benc‘ 51‘. teams 93' 4411;30ch disease free sur—
vival was-1 Lmsserwed in women 3'? 3:02:13; of age
or yoxmgar. in ihu Mimi: h‘iai, women Eeijéiug
CMF responded to {ha-rapeus‘c castratiun with
1‘: it? same I‘m-quency feigcudless 4.4 fifizfi‘ifiufi CM}:-
i5:d=.u:ed aluem‘rmea {146). l‘lwrcfvmr. it p-
pcms that chemotherapy induced amen-wrriaec:
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is not lc1n1,,m(;1.mt k> ;:, <:h~mica] castration ,,nd 
that the m:,ln the.rnp,:ufa: effect d adjnv<1nt d\e
motl:,er,1_py is cytctoxicity ntter tbw. irn:b.KEd 
(Warian failur,• 

CAI.GB TRIALS 

The Ca1;c1'.i· ,lr-<l [,euken:iia Group Il (CALG!3) 
hes i,e:rfonned h\s-o m..1jo11. J:.:ljuv;,.\nt chernoth~
auv lria.h; in. stcii!C lI breast cancer. The fir5t V,i i::S 

b~~P.d on fh.e d i;;k;i.l ob~erva tions of Coop€!' and 
.. SS(l('~';i'(>$ {21',) ?14f \.Vj.H.l ei·nv1~ricalh 1 .tn~;:;1i:i:~d 

i~J(} ~~;~~1~;~'.H.·;A::it}) .~;.i1~~ar}~ b~·e .. ;str;~11ce/and frn.lr 
of :1.l~)re posi~ive axHinty n~)dt:~ 'y\rith !) n:onths 
of C\.ffV? (Tnble 51.9). Dise,::'f:-h!<' ;;urvival 
1va,, 68% ;11 5 yeiiTS. Sim:t 1·h.is Wi!!> tii gnifirnnl·ly 
p:,~iitilr than nnlk;palcd, the CALGO initiz.!ed. ;J. 

i)t<isp~di,•1:, ro.ndomized trfo.l ,:;omp;ir;ng Ch-1F 
to CMFVP (14J). 1-V<Jmen with fou~ or 1nore po:,
ili,-'Q. ~xilhry rn;,d.es 1vlm l·\·tm! l.r,.,ated wj lJ1 
C1\.{FVP h11d. si~~nifit:tuttly ~~r~<.1l~r di~~ct~-t-frt:~ 
sm.,-ival tbn tl·'.;)1,e Jre:.it::d -~vith CMf (144). Iri 
w~xnen with. orn~ to thrN, positiv1c nodes C.t-.ff 
w,~s eq;,iv,;lenl: to C:MJ-'V.P. 

The , (!(·onJ lliil .OX CALGB aJ\ttnmt stpd.y 
arn,ly:..··d 897 ,r;aH :nt~. Th.is stud~, al. o tested 
Cl\1FVP bot :l ( two ditfc.r.,nt dose inten!'ities, 
ead:, of ,.vhich w«s administered fo:r 8 months 
(2'l.5). Thr-·rr~ "v~1:; then a ~econd ra1:dornii:~:1tlori 
to6 iidd:il:ional m()i1.ths of CMFVP or VA1 H ('L1• 
bit ... ~.:1.12). 1)iscasc-.f)·ec survi·val '"·3~ sig:rri.Gy 
;:-.~:11!.y ;:D.perior in patients who were crnst,ed 
ovt:~r to \T/\ TI-I (p ::: 0.01). This vi..-;..'..s rn(::~t ina:rked 
iii pot;trne;mp~usal. women 1vith n,ore th,10 4 
positive n{xk~s {r = 0.02) and in 0H paUe.ot~ 
with rnott than 10 po:si!:iv<: nodes (F = 0.G06). 
lt was concluded that ,, se<:Gnd combination 
ch~n1oth0rapy reb'irnen ,. givi~n aft;?J thi? turnor 
burdE-H had been rcduc:;;d by t]p initial ch;,
lW.:th~rnpy, conveys a .fw:tlw;.- cy!:ocid.d df,~cr .. 
Thls 1:'ffect ;~:as .n-to~;t ~1a~·ked in postrncnopaLm,~l 
pabents and in a.!! pi)li~mH, \vith high luir:or bur· 
dens (2l!i). !),:,;;," ir1Lcr::dy i!. of pa!tit.i.tlar im
port.:01ct: in rnu.ll:inode [)G&itive brt:a:~t c.:..n1ct?r 
{217). 

TamoxHen as an Adjuvant in Stage II 
Breast Cancer 

TrHnoxifi?tl has added Zl ,vhole new ditne1:
sion !o the :~d_juv.ttnt th~~rcq.1y of breast canc~x . 
Tarn::.1xifen! bot"h as c, sir~b,i.e ilg<.:nf ;ncd ln corri
lnna ti,)n with ,:hemnther~py, h.;:is b,,cn (•v,l]U·· 

nted cxtcn.!::;iv~Jv in crperr:1:,]e breast can•.x:1:. 
Twenty•-,Jight p;:n;;pec.:tivefy mnd;-;mized c·or,·· 
h:olkd studii:::i of tamoxiie11 hwoh--ing ,, totcJ.l of 
16)513 ,,v,,n:,en hr=rve l)€t?l1 report~d (13). fn lx::.cd~, 

l'Or.t i0Grin>?
1 

t;~:r::·~::dfP17 ,vitb unttP3t(:•d. contr0!::, 
th.er~ ~5 sii:lific~'rnt in-tprov;~_tneI;t ~.n d~st.:~<.J!)t!•-f°N!'~: 

:.;urx.,1~ ... c:J. <!r~d r(•ducfiGn in n.-i:..)rt<lity in hei\ted 
p:Jti,!n~-s (p <·: C.0001). H :),v<~ver,. t.btt: 'in:provc-· 
rner-:.t is r~stticted to ,.votrti?:n 50 y•:~<ffB of <ige o: 
nldP..t. 

Th(: la.rgrst controlled trials of tamnxiien ,15 

a ~:i:ngk! 2.gEnt have bt.?cn conducted ln Europe 
The ~t./iTC} tn!?l (:'1.o}vadex .A.djuvar:t Tf!3,! C>r·· 
!Utn~.z.c:1.~(H~·J, ,:hd in~d hy ~ ... ·lirhi'lc-1 Bc:un1 !)f Kh~gs 
Colleg-e .u:i:,pital l'>'kdi(al Schcol 1n London, i;1. 
lfO}:v,:-d. 1285 w men 75 y.e-..;1'S (1f a!I':,! orv~t\..:l.\?.Cr. 

The tJ•,;•i!ln\~lt g roup rcce-ivc-d. ·rn- o:i~ of ;anlOX· 
ifor, twice dni ly fo:· :'. yea,·s . T11 !11i5 sti;ciy, there 
sv,:s a s~s:·nincarrr <"ich .. ant:H?;e in tht" {reatn.1(~nt 
group ind'"pimd~t of me'{]~pm,s1il tutu:., _,ag~, 
gm<l~; imd ER :;t;it w. Th<> N,\'I O grm,p c:oi,rn:·:; 
that tbE failure of !he E.R i:·<mhmt to t1'.:'<"d1ct re
;.;oor1~.::~ \Vat- ·· 1c-ountsrh1t;:ti tiY~.?·0 (218--220). 

·'· The -ot1,errna}or European trials l1avf aH nett?d 
,, strong rchtion~h.ip between ER arn.1 resporn;c 
to i:::tir:(~->:if<:!n. ln the LJi?n ish tri,1i o! l 6:'50 pati.!'!'\is4' 
only· p<~tii~nts \.·v!th ~1{ ,::-.100 .frn<,1'::og h~~d ;:\ sig
:nificL1,1Uv im;:,rn,ed recur:wire--fn·e surviv;:ll 

~~~}) ;;:c;~j}~:!;1";.r:::~~,:~f r:~~ ~;~ ai,'.: a:ti::c::!:::.~:~:: 
su.rviv;il in patients 1Njth ER 2.Lf)O imolfm ' (2!.2, 
2~!~·)) _ 'Ill~:· St~·etJ!,h frfoi of 1407 p~tie.n!.s n(Jlcd no 
b!~;n~{U \.Vith kunQxife.n in ER--n-egativt· p:ahe11ts 

::~~i11::,{::l :~:\:n~:::;1;~v~~)l:~~:(~~:;:~,'.~(;~:;)t{l ER 

The dii;<:!a~;e -fret (ev•~nt--f.:."ee} SlH'i/iVi:\l i}:-: tl1{: 

~~1e::~:.lt::~i:~::~:::'.;t-r~ ;~;\:t~;~ tf ~:,
9 

t;2;;;i; ttt;l~ 
lu$tratr~d in rigure 51;.10 {222). _,:\.lt.hcugl1a direct 
COlll'i.."l'-~dson b£t-,.veen ·t,-'?\.) tr;,1is is diffic1.dt_1 t\ve 
!_)bs~·rvntions shculd be n1;.;1de: (t,) h': :n~~ither tri;ll 
dnes thu d.iSt'<iSt•-fre:> surviv,d ph,twm. Iha!. i;-;, 

d:"spit" trc.itmcnt 1·.,il.h t;.\:1:wxi.f,;n, pt,!:icnts ,:,ir:·· 
tin.th~ to r,.:tlap~e ... x:v·('.rt beyond 7 yct1?'-5! and 

~i:;~i~I:i~:i:il!;~~I~f 1~:\~If i 
f\):· 5 y~~c1ts ;ts nppo~;.,?-d. tc 2 years in the l'{.1\ T() 

trial. 

Tamoxifo·n Combinations in Sl,igr'. !! 
Breast Cante!' 

ln 19T7; concurrt'nt ;-vit.h the ini th.nion tJf the 
e.AT () tTi.<:1 f.;:\/1:th~;itfnt~ laR~ffX~[~.l ~s a :~in~te 

ilfl~nt, tb.(: N'fu\BP -~nHitit.~a a p~o.~pech\·'t:- 1:~-

~~::t:~~~~1t'~\~~ ~:~,t:~l~~t:~:;~ ~'.:~,~~~:l~:!;.~ ~~; 
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<:I Stf~r!i,~ Coff;rnittt:(~} Br f Ca1:!:<;-r 1 ~.i,=Jt1;57:608··•(;1 J •. .1 

: ·◊ .. 
~ odJ;J,ont tamoail,in 
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Q. 0t:>s~rvo1ion ... 
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:, 
E 

OiJ :., 

" 
f---...... --~ --··-r······--.----.---- -,--- ..---.....--~ 
0 4 5 6 7 II 9 

year~ fr<:rn ror1tiomisclion 

nos o:t{ 661 610 541 t.s1 -ao:~ 162 58 2,1i 3 tam 
risk (>51 564 &59 3S$ 240 12:6 42 8 2 Obs 

figme 54.10. Dise,mArci; ~1m.,h--.11 in 5\ar,e !l !n-ea5t CiltKer. Tw,o:d<:'n vs dmirvati<)n. Th~, Sn,tti:;h T,iai. lht)l11 
,,,d,i~JV;~n: t,;m-:o~:ift:n in the n1a:1c:ge:rv~nt of :;petilbk b:·,:- ;.u., GH~{1::t·: lht: Sccini:,;.h tri<1! Rt:'pC:'t f:on, the ffr~Ct~t C:m~cf·f 
Tr~t!i5 Cornmittee. L:1ncet 1987;1:171---1?.j ,; 

:receive t-PAM (P) and 5-flum·ouradl (P.F) with 
or withQut tamoxifon (T). P ('1 mgfm2 p.o.) ,md 
.F (300 mu;im" i. v) were ,idmhri;;! en~d in 5-<fay 
cy1...ie~ ev<~=.Y (• \.vt.?eks for 2 years .. ·r-arrto,:ifer~ ... 10 
n~g oraH}1 h,\rice daily~. Vv"a:;. given for the e:ntirt~ 
2 y<!a:rs o_t therapy .. At 5 y~a1·s 1nedian fo1lo\v
up, the benefit fr\.HTI the addition of h"l:nox!fer-i 
le, PF (PFT) vvas H:stricted to wome:r, 50 years 
of age o:roidcr (226). The ad.vant,ig1~ c.f PFT ;:,ver 
PF 1.-.~a,9 strongly ass<]dat0J ,vith both t?strogen 

ar~d progesterone- receptor 1fve1s. Postn1P-no
p.:-:.usat pctliE"nts \:vHh ER Jevels ·<10 .frnol/rng 
demon;;lrated nc, l:>enefit frorn HH' aclditic>n of 
ta:::noxite-n; h<)\"_.vc;tcr1. d.ise<~sc•fre(; ~urvi"<.-·~t in 
postmenopausal won-um treat~d with tamo>-.ifon 
iirlprnvt~d progressively 1N.ith incre~sing HR it:··\~
ds c:"!O fmniimg (fig. 54.11) (225). In prNner1-
opau.sal 1-vomen, i:he addli:lon of tam,)xifen. to 
.!'I' was ot no be11efit :reg;ard!ess of ER l>r PR 
.!eve.L .A.s c~a be seen Sn figurt• 54.11.. there 1-\ras 

:1 
n 
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Number :11" months since date of aperau‘on

No. of
fancmlua 518:? 535 £1.70

N!) Heath-1H1; 3'56." d99 4H

figure. 5-3.9;
Trauma-.1. Q‘garaiznmn NAEO: Trial. 11"mm Cuntméioci

patients at risk
M? 38? 250 'I 3D 18
136.? 33? 2G? 91 if:

Evehlafree survival 1:1 Rinse H breast martyr. Tammiifin mi 5135 in) tmdtmern. Maia-atlas; Adusvanl
111.1! of mucutlfen as 3 single. adjuvam agent 11‘. the man—

agement ofeariv breast tanner Malvfis 31-91th yams bx: Nuivudm Miami“ 11 'hial Orgarfi'sahcm Ifiaum M, C§1airn1an
<:-1‘ Steering (".mnmineei B: ,’ (.‘afifflz'r 11151315.?«1133-"211 .!
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yams from mniiamimlam:

15056! 661 $10 561 3.37 303 162 58 H 3 turn
risk 651 sex. 259 359 220 123 22 s 2 Obs

flame 34.10. Disease-{rue sandy-.1? in stage 1? breast cancer. Tamcm'sien us dam-111301.. We 32:11:55]: Thad. (From
Mjumn: mmmii‘san in the manageman at uyersahée Imam car-12:1". Ihe Semi-5!: trial Kanpur: {min the 312-21111: Cam-m
Trinis (fommiiteue. Lancet l983’:2;1}’3—»1F.§.i

:ece‘we L-PAM (P) and S-fluomuracii {PF)witl1

111‘ withtmt tamoxifen {'1‘}. P {*1 mgme 13.13.} a 1111
F (300 111.15an ix } wen? sdmiuifiieraid in 34:52:}:-
Q'ries may 6 Weeks far 2 3.2122515. ‘Iamwii'en, 10
mg many Iwice daily; was gar-en {or the entire
2 yams of therapy. A: 5. years median foiimw-
up. :he benefit fmm the adtiitiqn a! {ugzmxifian
to PE? {PFT} wars restricted to women 51'] yams
{11211521 :1: cider (22(1). The advauta 312- of {’F? 21%)?
P? was slmngly associated with but}: 2191:0361

and fgmgesterune receptor Rivals. I’Dstmencl-
p'cmfial patients wiih ER levels-L "CHI {mowing
demamtmied no benefit from flat: addifinn 05'

tamcxil‘en: hows-«01’, Liiseam-iree sm‘vivai in
pfistmemrpaufil “1151211 treamd with lnmuxifen

ii‘rlpfiwed progressiveEy with inu'ensing RR lea»
a}: 2:10 {muting (Fig. 54.11) {225}. I11 premier!-
opausal wax-11611, ihe addition of tamoxifen 1:11
PF was (It rm benefit .-regmt€!955 (11 ER tar FIR
ie‘vefi. is $2211 be seen in Figure 54.11. there was
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f-igur(l 54.1 i, DiSf',lSl'.'-fr~I;) ~urvival of women ;,,SO ~-~ar;; (lr age witJ1 stag(' H bre.l,t ca.ncl!r :l.re.£ted wilh !'f ve1·s;1s 
l'fT (t ·!'AM + 5-1'.U versus 1.-PA.¼ l· 5-fU + fomoitifen). t\na!y~,s relative 10 l'R. fte$lroger-, 1eu;pt(Hl ar;d PR 
(p!C§~~t~rc'>n(? rt?cr:-pto:.) (fre;r':1 f-'.ishef B~ Redmond C, Bro;.v1: ,~ E'-t i3l. i:iih1u:1C\:~ 01· tt.r.mGr' l:'~tn:,gen <:lnd progt:'stercne 
receptor l~:vt:1~ or, the- r!~po:1~f to tarnoxifen ..;1 nd (:l-1e:no~h-..?r<1py ::1 pdm~:.ry lx1!,1~.t c:.:mu:·:1 j C!ir: C1rK.nl 1{1.f{j;1(-~}:127••· 
241.; 

a falr!y rapid incn:'aSt' in r;,cu m.!nc,~ .rate after 
t..i,e 2•1: ll)(J.nths of t<!n1oxif'-:!Ll ~-vc1s co(np.it~ted. This 
obse.Notinnpt-01t)pte<l the N-SA.BP t~, off"" :i third 
year <>f tarnoxif~~rI to \.VGmE~n ~1/ho ivere disease
f.rli!e ;H 2 V~?.t'S. V,'mi1cn-! :rl<'.cdvif1g a thir<l ver,i· 
cf \amox i'fon l,ad !"u r[h,.,, TT!lprt,,Vemenl· in di:,· 
e~i;e-fr.:•c ·i,u,,~tvoJ (F,is. 54.11) {5-' j. 

The l:.'i?!;tc1 n Q\11cratfr.1(.' Om:ll11'.lg!f Croup (ECOC) 
performed a similar trial in 265 node-positive 
pm;t.menopansal women (217). ECOG com
pared CMFP administerE.:d vd.h ur without i:a
owxifen vr.-rsu.s u nrJ-tre,,trner,.t ,;ontrnl. Th.e 
tunc.1,xi.fen ~\ras given for 1 year. Ther~ 'i\:f't~ nc 
b<.me.fit in ER-ptlsitive pr,lient-s with ;;it:her C: lF.P 
or C'MVP'T, bl;t ER-negative patients treat~d. with 
Ct'-.fFP or G\1FFf had improved disease-free 
survival when com.pat€d ·,,,ith the no-treatm(:nt 
coi'\tro) gro-1p (p ,.,., 0.0003,L However, a si.tb· 
sequent .ECOG trial comparir1g Ct,.,{FPT for 12 
r.yde;; to CM:FPT followed bv continw:,n\; tl· 
moxifon demonstrated a significan !. i.mprov~-
n,ent i11 disease-fret survival in postni.enopau~al, 

~:~::t::
1
:~~~~::;~1;:tnts trniited with contin-

Th.ese st;..idit?.s ha:ve ruised t1u-~·e irnpnrt<lnt 
questions: ((:) Is the l)t~:nc.:licial i~ffe(t obscr•r<:d 
in. axillary nnde-po~itive,, rec,~ptor --posit~;1 c~ 
f'Ostm~:n<1p,iusal •.vornen due to tarnoxifon a.!o:n€ 
(II \ ) nw <1m1himd ton ,jf -tamo:di~n f lu!' ry[u
toxk drn;;;s'> {!.,) hi tnm(;xi.r~n-,(?:;pons;vc • tag{; 
li _p,1lfo:nls, is dis.:asc-frec i<m-vi, ·a\ r.nhr.1nred t'y 
th(~ addition of cytotoxic <irngi? (c) Whal Is th,· 
o_pl-i.,rnil duration of tamoxifon therapy? 51\oull~ 
l'arnox.ifen be give11 indefinitt~ly'? 

TI1t! issue of the optimal durntiot"\ of adjuvanl: 
l:m:oOldfon has not yet been rcsc,lved, hut th<;: 
NS.i\.BP is testing 5 vt.~rsus '.i O years of t.ao1oxif~ l 
!n stag•~ l rt'-.:epto~-p?si~v~ breast c~·,rn:e\· Thi 
curn'.nt ;·e,<1m1:.,enuation ,s tnat t,1moxtkn snoul.d 
be contimwd for._; minimum of :1 years. 

The 1-m,j~1.- European ti:k.Js (tl1€ NATO tri;,1, 
thi:'. Srnttish tiia], the Danish trfa], and the 
Svvelli!:;h h"ii~I) hav~~ al! ronfirr.ned the valu~: of 
single-agent tamoxifen in st,,g,, U, rncepl:or-po~-
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#AT 9: 5‘. 2.52 56.5? I25 air; 55:52 2?.5 57 523
RESK P9? -’ 5955 65.5 ‘31 fit? i0? 35.5 E?! ”.0

"imm fag ”2°”: pron": 531%:

ngum 54.51.. fiisemn-im surt‘ivaf of wmnun 35:56 ware; Mags whh stage i1 breast causal- treated with. 171‘ versus
9?? 55.955555 1? 5-H) versus 5.«PAM 5 5-51) + Imoziien]. 3555357355 5521311555: re ER Eesu'uaer'» 52553555555 era-'5 5R
{pmgnsmmne mceplm) [Flam Fisher 5. Recimmf (I, 3555‘er 55-. 5-5 at, influence 551' iumsr estrogen and 53553395155535“:
mat-5 leech. 5m II'IE' 51255005159 h". mmmmfejl and chténwdlcfigay in wimaty ixmrl camel } Ci": Onml 1‘?!§i;1{-i}:22?---
341.1

a faifly rapid inurwasr in remmmce rate after
the 2-1 5110555135 sf tamcmifeu was mumieted. This
ubsexvation pmrnpted the NSABP 55;- cIffl- a: third
we: of tanwxifc-tz t5: wcsmem whee were disease-
Fnee .5! 2 years- Women mmv‘mga51511156 fr'e@555
of Lamuxifen had 51155155.: mtprmxm‘es‘r in dis-
ease-free {suntwal (Fig. $5.12} {53}.

The E55525”: 5.1555555152551255.“ 055.51.55.35 5355-5555: (191.0(3)
petfm'med a simiiar 553111 in 265 node~p55sitive
pnstmenapausal women {22?}. EEOC; 5:55:55~
pared CMFP administered with Or 555551555515 Ea-
moxifim versus 55 nevtmatment 551555552}. The

tamoxifen was given fox 1 year. 115555-52 was. :15:
benefit in ER—pvsitive patients with eit'har IL‘MFP
ulrmF5‘1“ but {515-5525556552 patie5ls frealeé wifh
GMT? 01 CMFPI had impr-‘med disaster-.5555!
survival when compared with the n0~5555atm51nt
mantra! group {p - 55.05513... Howmm, a sub»
sequem ECOG trial tampering CM}??? for 1:!
cycles to CMi-W' {allowed by 50:555555553555 ti:-
moxifen demonstrated a significan: imprmic-
meat in disease-4565: sun-Na: in {:05’cmermpauan}.

receptor -pasi:i5.-e pafiexats treated with coatin-
£0553 [EL-55515555251 {2.3).

These 35-miles have. reused. three impatient
questinm- {55} I55 5155 beneficial effect ebsea‘ved
in axéllar‘y 1:53:15}-s.p5}51'ti‘.'e, receptor-130515565.
postmmmpmmlwomendue tatsmoxifim alone
555 55: the (Lthimiliun uf tamoxifen {.4555 cym-
55:555- dmgs“ {52-} in 5.15mx5im-mp5mséve stage
:3 11.11.5555: Is as dis-ensc- tzeu survival enhanced '5’}.
51as addition of cylotou: drug....{L‘) What is ihx‘
up.55£5655£5.5.565155 of tamnxifen therapy? 5511555516.
tamoxfien begiven fink-finfieiy?

TheIssue 5::F5152 0plima. duration 53f adguvamt
tamoxifen has not 3535 been resolved but the
NSABP‘5.5-.- 5esfing 5 cereals? 1‘.) years535‘ tamoxifen
in stage receptor-1.15.5556“: breast mutter. The
cum-.555 iecclmmendaticm is that i'ammdfer: should

be continued for a minimum 555 5 years.

The major Eumpeas': {tic-5‘55 {the NATO trial.
5hr; Eco-{fish 551.35. the Danish 5:125}. and the

9.5.5.5551. tries?) haw an r5515firmeL£ 5559 555535555 555'

single-agent tanwxi‘mn in sing: II. Imitaxhpoe-
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f"igurt~ 54.12, Efft:rl of an ;H{ditiona~ ve-ar of tan1o)dfr.n on th0. disN~se-fr<.~~ ,urvivai nf {Mtients lt\'hv were fr~e 
o~ dis~<t~<~ 2 )'(!rtrs \.,tte~· s;.irger)'. Open t_::rd~:; mdk;~tc: ~vo:nc~:1 ·\vho rc~:dvt~d n-if:!p~!t:LH:. f:wx1}~Hil\:i!, and tJn~,~,.~ifor-: 
,;l,)r:e_. .::.nd < :o:::-::·d c::r1: :,;~~ 1:"1d:cat.-~ s.•,:(:•rt\:.:~n ,, .. ho :e~:eivE<; ::hi;; ircrihm~nt plu!; i.ln ;,dd;ocm:d yt·.1! of t:,:!10.>:i ic::·1 (:=:o:n 
h~.lu•; B_. i1:0'<"li ..-),._. \:\•'o i~r:a1k ~-~ et ;-ii. ?rt1h;nginS ld1:10:<iit:·:·i theril!lY {(,r pr:m,J:-y h!~i:st (,);:c~r. f-=ir:ding~ fnxn th;..' 
N.Jtfon~;! '.)wg1c-~; Ad1uv~1nt E1~?;t,;I ◄!nd Bc• .. ,,el P·oj 11c.:.t c!1nicd Vi:..=d, ..-\nn lntef:1 /v•iEd l'-1!.:?:!Ql):['>'-.:~·;_fJ54} 

ihv~ brt~:1~.t cancer in p():Sl:rr~0::Gp«.t~:;af ·w·nn.1;~11 

(218--224). The (jLLesllo.n is: Doe~, chenHJthera.py 
ll~-f,I in ,011jnnctien ;.vith t.\m0>:ifcn prnk,ng di:;
eas.e-fr..:::c s\n.:Vj\.'21 and absoiutE surviv<i1 in nod~!
p()S.i.d· ... ·E, ltH1\0;,,:itc-.n~rc2>sF•Ons-i·• • .-·~ bn:a~t ca ncl~~? 

The 1'-}S.1~ .B.P h:~~: per f:ox;::1~~d th<~ deflr:iti vc 
s=.1,.1.dy {:l.51) lieceptDr·JKlSitiv('., node: posHh-·c 
p~)~;tmenor•ao-~;a] ,,.:o:ni:•:~ tvf·re :ti:u;,do:rrdze-d to 
t~moxifon ,~k;n;? (for 5 y;>ars) , fou:· cydlis nf i\C 
(!\dd~mycin, cydopluisph,un.,dt>) plus lamnxi· 
fon (,-\CT\ Di· PF (,.-PA,v.l pl.us 5-FU) pl;::f ta
moxifcn (.PFl'). The l'FI a.rm 'Na:; ;,ob-:,('Cjrn~nt]y 
r:nodifit:d to P.AI~T. There ~•ven: 122b ellgibl0 pi
H<~nt'.~ ~ .. andor::iiz,:,.L .F(ilin\.v-up (hti:~ through 3 
ye-,1r~ are ;;: \-·<ijlahk: <:n ·1124 pc:tients . .Pi..·d :~ ~~.r:ts 
rtceiyh.-,g. }\(·Thad sign:ific.:1ntJ_y b{:U,:r diSt:'(;f:C 

frc(• ~nn."viva.t (8-::.-::,;) than those.:: \\:ho Xt•o?h.red ta-
rnox.Hz,n aiont: (67~:.::~) { p ·:, 0 0002) ·Th~: g:roups 
r<~ff;ving PFT ;?-nd p_..:\ FT ;~l;-;<.: d;J ;;.:.gcsificanll_y 
b~tle;- th<1n lhe grou1tr,::cei,1 ing t:inH>~~iJ~:·n aion?.. 

1\"i{) inlportant condu~iion~: can be dr,.:\\~n f:t(HT! 
lh.is study·: (o) (]1r;~:not.herapy sigx1J.f:.ca:(1tiy- i.:.T:.
prc,\:e:~ di~~t:<lSP-fr1:'.e ~ii..~rvi·vaJ !?11 11,Klt:·-po:;itlvf, 
n~ceplor·pO!)i:ive, it:~:.noxi.fe.n-!"e!ipDt1.~.{v~: \V()rn,::·:.. 
(11,1 Tamo:,ii::-n aloni~ is not cptirn,;l b:<'·«t,w~·nl for 
node rc~-sitiv,:_. tee:?ptor-_pD~;iti:.:•~: ., postrncno~ 
pausal V"OfflCH 1.vith b!t::IS-t G1n,:er. 

Adjuvanl The rapy of Stage I Breast 
Cancer 

The adjtr,.?~!;t fhe:~r.Y of ~~tagt: [ b:::·ea~;; ~:-:HH ... er 
is a cont-rnver3y lh<1l shc;u;d h,~ re~;Gked in dw 

'[990s. Ste?JKln.~·d p:·og::.:1osHc c:dtcdu .. bas1..:-d on the 
stl,tLJ.& nf .ixillaty lyniph m,des or honmm,\l re
(epfon;J ;ire not sc·nsfri\}(• and sp.i£:dfic .enongh de
tt~~rninants in stage! l1r~ast c~n.ccr to idt"ntify the 
pi~tjttnt group n~q~1iring adjuv-anL therapy_ N~.Yer
theless, it is ~~cU-re-cogniz~d th.H .in 25 to 30l}!~ o.f 
stµg1!'- i b~1.:n:;t l.!.<1nccr patic.n.tt; tht:-di!>e.i~;t~ \Y~.\l n~~~ur 
,ind the p~fa!nt~ wm ulti.mal,:,,ly die Bt!CilllS~; o.f 
th,~ Jin1itatiuns u( ,iv,i.iidl:·d1:! .Pnlgnostjc delerrni
nc1nts and the ger:eroJiy g(XKl prog~,D~:-is of ~l:c1ge 
l patients., it y,.;c.:.:, o)nduded ai HK: f .. lahonat ln-
stitui'e o.t fi:?;;1Hh Consensus [)ev.c~lopn:u~nt Con,, 
ference in '!985 that adjuvant therapy is not 

g~'.nl~1·aliv reuJT::unendt:'d for p<ttit:"nts t"'!lh r:ega_ ... 
0

l1··\'''• .-,x1·11:,," :1•)t~·-•C , .. no, '~1· -~re. th,,11 c.><e·>:·:•! ''Ol:,,.,. x.;,., '-. , .... _'f .... l~ .... --h ✓ _J • ._, l,,~_,;;; -~- , ,., .. , t .... > • • t • • 

tH~g~tvc trfo..ls have been rcp1~rt1~d. The!>t t:dals 
hav,' a!t,;nid the otppm«ch to st;;ig:~ l bn?.::sl cancer. 

BonadGrH1a PValuute:\d ::.;ix C)l(·les of C\{F vt~r-
St.t5 an untrea.led co:ntroi gn.n1p in 9U nodt .. t1~g
ativ£,, H:Ct!ptor-ncgativc piticnb und rep(,rt(;d a 
htgh"!;·· significant l111prov•~rnent in both. diBl:~cis~~
frce .and absGh .. ;t,~ sur·Fival 1;.vith tr2i:~trr;.ent (ftg. 
:i-L l:l) (;46). Th(! NSt\lH' <,rn,lyLed 12 cycles of 
seqt:cnJial fft~thDtrexatiJ and .5-f=U h .. ~ikH·•/t:'d by 
lcttcov·orin in 679 '-'lOn1t:n ,vith negativ~~ tl(id.i~~• 

:1nd nt:g.:~tive n.!Ct~ptors (230_. 231). Dis-e;.;\si::-fn.?(~ 
:~u~,.,:iv~~l in1pr,;ved signiiici.~nt~).. ir; bo:.11 p:·p-

1nen._:,p,1uS:.:1.l and postn1cnc.1pau6i:~l \','Grn.er: (f:jg, 
54.14) (23])_ 'The NSidJP perf(;rrned n concur
n~nt study· in nod~-net,Ftiivc, ER+ \vomen,. 
(Qmparing lamoxifct·, (for 5 ye2;-s) v;;rs:.i:; pla-· 
1.:·ehn in 264:·~ path~1;i"..; (212). Agflhl, di~ed'.:.i~-fn:.·(: 
st1:rviv::1l ;rnproved. significantly in bvth pre-
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3" \ “I3- NQ‘:u’ 8‘" ’I K\\3 $3] 'I3 ?05g \x“ 1'I 4'

38 80»: “ii .

mg i I I .
VENT-PS 5 I ' a 5 0 I 2 '5 4 '5
III-AI a (.433 152 15¢ 15631 LE9aIDrgQ§I.2? In L?!
9.er 1- ~42: $.03? 111394 [:52] {2302 11.3. 5006 new 

figure 3;. 1.1. Iffzzct of an additinmi war III”!£1111onher: 1311 the 615M249.I‘m gurvéva! nf patients whu were imp

oidist.15e2 yeah; «fies surge-I. 
E‘IIIIII; 8.113.131”: I1. Wain.eIII 1‘.- 151.1} 9ra_III.;r::I,III.;lmnoxuer: therapy in: mmmw 9:16.15! caster. Ff F
Nahum! SIUIgl-ca: Adjuwnf 81-33!“ and ii zwc-l :' ”aims: I.'!IIIIc.-. tr'".1I. Ann hum-'1 Med WI.1. .

1.1T“: 'i‘rflflbt CEIJ'ICf‘i‘ il: 30:1».51: (‘E’XEIFEIM‘III'il W. “in?“
$13-$21} (HR {1:-.I1?5l£flfi 13. 131313? "Li‘e‘ik{7t?lldtak‘I-V
11;.t'dm mm'nmiinn with tamoxil'cr: pmlangdiu-
can-r1:".1'. HLI1\Ii‘J-.1:Illd 19‘01ult 51.1)"\-’i\'u:‘lflili’lfié‘.“

131551;»: lmnoxiit'n--z'I:I€I;III'II;§:II.I brim-st mung?
The IVS1:511}? 11.1?- pariIImIed the definitive

Sifldfy’ Ii-fiiI Manama} ' eIfiw. nude. p(Isiii‘~'c
pmtmenupauscal wast. . we“! mndcmizpd m
tamoxifen alt-III? {far .5 3, 2.11;), £131...“ eyeing 111' AC
(Adl‘lfimycin, L'_'.'I.'111phusp|IKIIIIEIie} £111.15 tamoxi-
fen {ACT}. or PF i.—P1‘.5\'I pl.u5§r—'E1J"-pic:s ta
mm'i'en I'i’i'é‘} [3sz PH arm was e-IIl1:.III_'§I.1I.Intiv
mociitied tor'-‘AJ? I". Timm- wuss: I221: eligible pa-
i'iI-mts ramlmnimed FugIléIIw-411:: (13521 ."Fll‘fllli'h ‘i
1-13.11"- :sn‘: ewe.'Ilalble (11:1124 patients. 11.:E1...t
recezv'n.111; nC’" had SIgIfiIiL'mItly1143110? ::;I=.I::I.5I:
her: sun-€13“ {3.1-5.3} ihan E'IIIIIIII: \‘x‘é'sc I'emived t. .
mnxflm along: I'ITIE'I’II. I {:1 {I III'JI'IBI 'i‘héz gI'IIIIps

fitceiving E’FT arm; T 2|:-II.I I.I§I.d:ngui1'u:nnliy=
better Lhasa the group recei‘vmgt:mIe:I:-;i.fen 316.11%.

'E'w-a impm’tunfi I:IJIII’.'II.II..II;I:I:: Iran 1:11: Li: .m-‘I‘I {'10er
NS 5.IidII: Ia} Che:'IIItlIIIIrup‘I- «11.11114.3311“ I'..1-
puma; .IiIImsI‘:~Fru-u {Inrviwal ;II IIIII'II'I-jmsiliw

=. ....1II1<IIII1I-=IIIIIIIIIIEIII: 11.111191:
(._‘II iémmiien mienn'lbfiulIphm.1H1‘.a:.t11-2111 {111'
node [wait-1m, recapturPunitive. 1:19.. mam»
9311:5213. wmi'mn with Ionian {CECICEL
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Adjutant Therapy of Stage 3 Breast
Cancer

The adjuvam £113...ng m' saw-gt: I brew Imum'
III a mntmversy that $§IIIII§J ‘31-." rr'.~I.-I;{'~'ed in Sheet

' ...' maisatt. WOW
 

,..t‘3

1.14111 mama-'Itd 111:2.‘15:?$1.11.. 1'? man:III.II. ii, and 131'II.Isifin‘.
. lrteziimenl pltui LII; :Iéditmndl yen); uf I.'I:=1m!f.:1 {mm}

115;. I'mm 191a
lEI‘JIBdE'E—é'ufi‘} 1

 

 
 

P3491713. 515111216151pmunosiéx'cxitgria. based on the
status I.‘.I axiiiary 13111pr 'wmes or horrmmal re—
wptms. are no! son. ‘ «I and rape: i115 enIILsgéI fie—
1'!”"lilIa‘Illt'; i='_ 31:.ng IL'IIIIasic..m¢1-m Identih’ 111.:-
{mafia-'1! 5:31:11}: 11.31.11.i1"mg ad? IIIImI‘I i'hempv \21 131'-
I‘Imlcss. it is wed-recognized that III“. 2:1 1:) If??: 12f
slnga:. lav-.331- mnccrpaticnm tit" dhamw I.11!:1:31.11
and thé: Manta wiil ultimalely die. Because 03
tim- 1:1111laliu115 LIE available [1..ng‘los'l'k" 119121116-
nmIIs and 111»: generafiy gwd pugnnsis I)? stage
1 pafien we; mmhtded iii flit: Nahumsi Lu-
slimiv <11 Heahh Ciznsensus i.'}evu‘IstLImeml. Cm-
temnce in 1935 1111.1 acijuvnnt therapy is. rm;
gunIrrJlIII mane-unencled ['JI.‘ patients with nega»
I111.:Ix1.l.11'1IIIJdI.I:IZ..9):1me I. 13-11 531mg] :‘IociIrv

negative irials nave bee . repartw. 1111359 13213:;
11.11%! aitemd the zeppnmch tI': stage I. 3112351 cancers.

13011116611113 I'xIailwteL-I .51.; cyuies GI {MP \‘ET'
511;; an untrmled comm? group in 9!: male-«neg-
ative, mueptm- mega five patients. and mpg“. ricdn
highly- significant énwmvement in 11011;. disease--
{we and abscflme $111?in with wean-mam {111,.
'I:-.- 13] ("1451331112 \Zb {‘16P analvastl 1?. Lycles- «le
ficquctxhal methmresat-e and-:I “t [GEMINI-131! by
lcnccrmm'. in in??? womt'n withI.evafiive 111::ij

 

H: 1.;"'2, n.

 

  and negative. 1193211103.; 23i‘l. -311.E-.‘.ise.-1§e-Enze
'.iu'.'\~‘i\'né imywved significant} ' 43‘. pi'i'“
menopausal and poshneuomuaai III-Inner: II‘IiII.
34.153) {231‘}. The Nf'ifiBl’ performed {a con-:11:—
rIanI sIu-dy In Imde-fiogaiévc. ERIII “1111191”,—
(empm'ing 1‘-.mcm'ian {for 5 yrs-area} var:I153 pla-
u-ebn in :I'I'I-i'l patient.- {232}. Aged”, diam»;'-fn.'-'c
sax-five! Impmved .igI'IiI'icantIy in both p13
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fi~ure 54."14. Disease-free sun•iv.il. NSABf' protocol 13 (patteots with receptor0 negaliw lumC!r~} ,1ml NSABP 
protocol 14 (p,ifomts with receptor-pcositive tmiwrsl. {Fi!i,~1 VVoimark N, 11}6!/: lhc yc::ir oi Jdjuvar;! !hcerapv in 
r1ode-rieg,1tiv<: bte-as!: ('Jncer. P:tn,.,pt~ d: Pra~.tice of ()ncolo~'Y 19~~;:•H! 2):i .. H).) 

'1H:ilvpall5.:1l and posltnenupl!U53! valil?Ilt"S {flg;. 
:>4 14) fin;illy .. Hw ECOGl&WOG/CALGB ln
te·.rgroup Study tes.t~d C!v1FP ve:r8u~i not) i:r(!(1t · 

ment in 531\ patients with high--rl,;k (ER- 1:ru1,or 
of any sizt' ()T a1, ER-'-- tumc,r 2,3 cm), nod.r.
negaU.vt~ b:rE~~:st c;:1n.cer. L).isea!.i~-fn?~~ survivdl ·was 
84'7, ht ih{: CMP.P-freated group and 69% i11 lhe 
c,mtrol group (p ,~ 0.000:I_) (233). 

·111exe i,; now no doubl fh,rt the n.atur,3! hl.stc::ty 
of ntxk:--nE.:gi:\live breast ca.ncer cr~n l-~ aHecti:>d hy 
;,ysternir thl?t~py but qne:,tiuns linger. Do al.\ pa-

fa:nl,; with s!.-ge I breast nu,c<'J requite: adjri.vm~t 
the.:.upy . Tht' unswl'r is en phisUc~ny n<L \Vhk.b 
patients are mosl:.likel.y to benefit from tw.i.tment? 
C1n the" group noi reqi;id11g tre,~ln11'nt l_w de;~dy 
·~nned! Tl u?S:.:? 1',HJ~~sh,;n.5 .1.re rn~cl1 n.,or~? diffi.<:L1it 

to ill"'lS.\'\--"et·. r 1, .. v:~{,,1er i.t\i-:·~ ~~ a g1v~win° b(>dy 1,'t!' 

data.that·; .~1;1:1,'~~i;i.; 1t~~1:l1~;~ ~,;1;!lc1.' 111.m i
0 

c-1·~ 

in diameter hav11 an ,,-,:cu!<.foigly good pru1~nosb 
1-vitho;.1t adfuvz.r : :x-1:•~1h;it?n L (Z3-!--.~J(;). Thi;• E::; <tt 
l!;,1,;L nnc ~n)llp which acijuvant ::herapy is prob
ably not indit-n lc.:!. 
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“3ch 34.14. Diseases-free sum‘uai. NSJLBF' protons! 1.3 {patients with receptorsnegfikiwr lumnm‘a and NSAEF
pretence! h; (yalimls with retepmmsitive tumors}. {Plum Walnmréc N. 1585‘: {hf} war :1! ndin-eafiz therapv in
riode-mfiliw: bra-as: cancer. Pmmfiles é.- Praflice of Ontology 1989:3{1' 2}! 3" 13-3

menopausa! and pasimennpausmi panama (Fig.

5.x 2.x; Finally, the ECOC:S\A’O(J§1M..GB in-
le-rgnmp Sam-<13: tested CMFP versus rm item--
ment in 531‘: patients with high-4E3}: {ER — [mum
of any size or an ER'—. tumor ~33 cm}, node-
negaii‘ve bums: tamer. visage-five: marviwl was
84"; in the: CHEF-treated group and 59% in it?
wntmi group (p r= 0,0001} {233).

'I'hm'c it; ran“? no duuifl that the nammi histmy
<5? node-negative breast cancer can he: suffackaxl 11y
gysremir: tlwmpy but questions; linger. Du all Pt -

[1'8an with stage I beast carat requll'n': adilxvam
thcn'q::‘)'.I "l'éu- answer is umphaiimliy nci. Whéch
patienis are mostlikely (U benefit [mm treaummt?
("an the group m: manning tmlmI-m be may
Gem-led? These! :1"?st ms am much mare :iiffimié
to answer. lI-quvar, fix-re :5. a gammy. body 0f
data tha‘: women with lemma smaller than 'i cm

in diam-ate: haw an «financing-13' got-d pitagnilxiz.
wiLhoat adjm-ana trumlimrl'fl [11E {3‘36}. 711%.: 33 at
it"s‘t‘il um: "Hump which adjuvm‘. thcmpy is preh—
ably no: indicalai.

AMGKAN02977079



'!76 5i'.dio1, Si-.i Camm, Thcra,,1, oi Sµcdiic Tumor, 

Sys-femic failure After Adiuv.-:int 
· Therapy · 

Sy~~ ter11ic relapf,t· r:ftet ildj uva.n.t th,~.!Ttpy is ~n 
i:nc({!i.!3ing; prnblem and a m,,_io:· thet•.'\peutic di
kn:n:n,c If the pati,::;nt is hmmm1ally ;:esponsivP 
(rE:cepl,1r positive) and h,,;; mel·astatic disease 
that i~ noi itnrnEdi~.l.ftily lift!-thr.~<:ier:in.g, a p.ri
n1ary or ~e1..-:ondt..ry· type of horrn.{)nal mc~nipu.· 
b:ion i,,; the lr~:ltm.:nt d choic\? (s~t: pp 9S1-
956). If th!: patient is recepi:or negative or .has 
,'Xb,nsi.v,, liver or lymplwgltic p;.1]morn1.ry mc
t~sta~•<:s,. r-ega!dl'"~ss. of receplox st~tus~ (\rtotoxie 
,b(:tnoLh(!r~py is indir.::~ted. I-{o~·vever,. i/ tht pu,
t;enl has rela:ps(~ci foi1oiving a st~nd~rd cot.~rst 
of c<n:nbin.ai.ion cherootherapy such as <:?vu::I 
C?v1F\lF',. (:FF, or A .. C .. '.--..1hal a.re the ti-':.'c:tn1,:'.Ttt 

~~p;ions? .tii:'~,re these p2:.tier;ts b-ece~1e- ·r~£r<v:tor_y 
to ,;l:m:1<fa1·d ch;m·,otlwrapcutic regimens? Wm 
p~3.fjent~: n::~;ponJ to th(: s~=urt~ or s~nt.Har r1~gi
n~r:n:; ;n ihe fut;1rr.? 

The e.ffic;:cy of ,.i!lv<1ge treatme.nf in 243 pz;
tknts who foiled ,~d_iuvarrt C/1,lF h.~s been re
~·ie;.v·cd by the N1ilan group (237). Results v:ere 
rnmp,tred v1ith ook<mH,., of 100 women who 
relapsed ,1Her roa,;tedorny a\,rn~- The rtSpo11se 
.ri~l(: ;lnd. du:ratk).n n.f responsf· to subsequent 
(:;'VtF r,re cquJ,,nJ:.?ni·: 37~~c response' for 17 n1or:thi: 
in patiend, w;th p i'Jor adj,ivant C:MF; 4-1% tU·· 
, pon. E frir ; 6 rrwnth. in . uri:wrv--nnlv cmtmls. 
Ir: plllie,nt5 foiling ,1djuvant' cf.ff, ._;ho }, ad ,1 
d.isease-free it1terval loni;:er ;hl\!'1.12 mont hs fmm 
tbc: cornpletion .::,f ~Hijuv'1nt ihe;·~py, the re· 
spe:n~,e tc: Ci\r·lF \\tas 52<.:,-~. 

;' J,,, CAL GD ev<llu,,lc:d CAF, •witll or 'iNitlwut 
ta:no:<ift:n, in 46 p1.:1.hents \Vith n.dvr~;.-tC(:d l,r!~t1.st 
!:i~nf·cr ,vhti bi.1d rcccjvt:d ptior tidjtP/tH:t (he
motb,!rnpy con:,p]et,0 d 6 months o:r more prior 
io protocol enfry· (238-). This w-a~ corr.p<!red t•o· 
!he O:.lk:on~ 5 o( 37'j p<~Uents treated ic:ien·ticnHy 
who h.ad :not r,•ceiv,·d prior adjuv,cint chemo-

~:::;:;:~~;•\::.;~\:t::::~;·:~~r:r:t;~s:·"~:~~::,~;;'1:~:;~~~ 
H).7 tnoni-h~ for p:Hienl~i n~;.::t~lving prior adju
;..-;;tn[ chernoth~:rapy, ~nd a 59~.:t resp<:;nse h'lsting 
12 monlh$ for parienh 1-vih no priGr d,rmo
th(,rnpy. :M.:cti,t:::i :rn:rvivn.! wm, alieo equivalent: 
17.5 month for p-,d:i;in\s v.rl·o r:~ce ived prlm ,ld
j:svanl~clter.noll1f:rapy r::nd :i9 .6 fc,r patEt=nis ~-.:he 
dfci not res:dve prior dwrn.othernpy, 

·nvo i:Inport.ml coridw,ions are apparent: 
(a) 1-Von1,Jn ,vit.h stag,~ :U bn~;1sl: ('anc~r •;.,,1hG re
hps.-: more thim 6 month,; «ft-n ::omr>k!linn d 
i:d)uvant chemoth·r,,py do no I. hil-s,·,~ inlw1enl:ly 
dr~g-re.sistant tu.:11ers_; th:lt ~~;! che::.-n.osen:;itivt: 

clones ot ceib may .ha,,~ b1:<'l1 supprc::,;,~d bd 
.not et;."t~..ikaf~:d (b) Patie11t!~ :rr-:.;;1\' re.sp<1;1d t:~): ,;ub -
~e,ptent c:h~~JJiolJ1t:r1lpt~1JH,e rPghr-:t>t!!~ C)ttt~ini!"ig 

t"\.,~o cir rncre of th(• s<u111..=:: ~gent~ used a~ adju
;:-·t1nts and rn:iy h :~vc th{: :;;1n::1: :e;;pcn1:_;e rate .. 
.responsi~ dux;,)tion .. and !;urvlva! ~i:; p~~ti(.?r:f:s \·\lith 

adi·anced b.re~st caru~er ,,vb.!) have not .rece·iv{:d 

N,:oadjuvant Chemotherapy 01 Local
Regional Advanced Breast CtncN 

"Ill(: tr0,,tment of local-regional, .;dv;inced 
(LRA ),- no11).-n.ctc1stc:bc brc:~~t G}n<.:c1· h,:js tn~dcr
got10 n rn~jor chin .. ~ht? ~.r; n.:ct?nt year:,., b<ts;,:-d 1.1p~Jn 
the re.c·ogniti~.)n thc1. t this condition is a syslei-nic 
di.'$~:ase al: the l:tnl€: of d.icignosLs. \•Vi Lil this r :?c • 

c)gnition, th<~ c:rnphasis d ths"rnpy hm; changed 
frorn loc~1l surge-ry ;~nd radl,~Uon thexapy tc• pri
n1ary systernic cht~r!'1.otherr}.py. VVit.h systt?.rnk 
chemntlw.rnpy ,1s the initial thl'tilJX'lltl:' ,,,o,fo1-
ity, inopernbk tumors can .b?(_plent)y be wn· 
veried to optir,1bk tum(irs., and m,my LJ.tgc, 
technically <Jp,,,n1ble t;.urtors Gm be reduced in 
size sLiJfidendy that brea;;:t pn,serv,ition may be 
po~,;ible. 

LRA brc,~st can,er is not« weH--ddincd, so]
jJiU"Y entity hut ratl:H~·r i)ne that rt'ptt:f~nts a 

:;p'"c;tnrm o.f diso:r<l,m; v,.,ith div,':rg,,nt bologic 
behaviors. These filnge frnn:-= indn1~nt} sk~vv
growing tumors ttl,)t h;ive b,,'en hidd_;~n by th•.:
pt-1ticnt for. years prior t) di:Kovcry to ;.1.ggr~ft;i·vc· 
intlnrnn't(tf:o.ry cancf?rs. T1:3s dh .. ·i~:rg!?nt biologic 
bdwdm requires indh,iduo:\iization cf thernpy_. 
but: the;I.:! tui:noni ck, have fec:t:.11"i:!S ir: {:G.fftr:.:1011. 

Bt-1skaHy, th£:-rc al·ci three ~,ub:;cts of LR./\ bn:;~sl: 
~.;tnc,~r: (,1) ~tilg!~ !U .. ,: large prin~m~y 1e~;iont; •~·~5 
<::rn (T;;) (lr a l;omor d ,1ny :;ize with fixed irsi-
1,Jt~ral ;.1xiliary .ade·nopnthy (f'-.t); 0?} $bSf' tlf::= 
tun~tors vvith direct ~~xteri~;io:n to H.-H~ ;:hcst 1~·aU 
or skin,. sDtcl1Hc skin nodD tc5, or br::~ast cd('.ff'..~) 
(pi?,)t.1 d'ornnge) (T.;}, 'Nith <:,r without fixed mat
ted nod.es (I\! 2), er ~n)" ttunor assc<i.:1ted v.:Hh 
ir'!J~rnal n1a.tn.rr1.:lry ~::denop.-:1:.hy (!-~;:); 
(f) i!;fJnn1nttJt(}1:~1 ca.,·dnt)!;H< {T.~,:), 

l he rccommend:::d nrnltimc,d,\Hty ,1pp<J<1ch 
to the rnanagen.1er~t of LRA br~a5l cancer is shovvn 
i:o Tab!€ 54.:14 This app,·oach to the marn,g<:>
ment of LRA breast rnn<:<=! h.is be,~n deriYed 
from the da!<1 of l'erlnff et al. (23'.i), :..ippman 
et ai. (2·10), Sw,,in et al. (241)_, Ol5vr, N al. (242), 
l.c,prin:d et aL (243)_. Hort::ib.igyi ~t eel. (2,14)_. and 
Bunadonna {146). V'<'ith th{~ apprl)&ch it) LRA 

~::f.;:;:,:t:c~~~ ~~~i<:~~ ei~~:i :; cr:;r;)~r=d~:it: r~:i~~,':~ 
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fohk 54.14. Recommen{ied ,\1dtimmfa Wv 
Approach lu MMt.igemcnt of Lt'Kal-Region~l 
,\dvanc:ed llrlea;t C.mcer 

C:)nh1 :) di,~gi 1o•;i·; t:r {JH}(:.~t (. ~ncf: by itfli.:'-nt-edle 
a~p;p\t::):-: (Vtok·:gy nf t:-:~ breiJ.'ii A $r,:\Cr>nd iii-irr 

nt!::-:d]<.:i ::::p:1dl :;.!r: ;:,: p:..:rfo:m~:d fc.11 r:slrogcr: 
<l'<('P\f.>!'!' by im1:1trnc-cyl:c,dK,11,,<".,i if.RICA:- ;),;,;;;y. 
Ruh..> tuf ')~• _,;;~1fk- rn~ tc1:1tc~:it::i 1/1:Hh n r ' L-Si :<-r;:y .. 
ben~ $:.,:,.w,, ll 1~·er :maging pt\)C.C:c!ure, basic blood 
:. ht:r=li'.\lde~, ;~:~d blrxHf nnm1. 
:nit:.=iLn !,)"$Kmic :'\dri:ltl:y{i:-:-bc::wd c::1ernvthe1 .1py 
-.-.-i,h [" -\ t· . ic.-•.r:: _. er ;\C C=ah:e 54. HJ) _. unk;;~ i., ,ert· 
i:-; r1 n-:'--:dic;:d <:'0:1ii.adictic:n. 

4 ·; re;3t to m~·1xirn,3: ti..:rno: r~:,spon'f.t: Hhrt2e t<; f:ve 
C~'(k:$). 

tvaiu~t£: ope: ::hilit\' 
(a} j:: :he lurnor h;3s GH1'/£::"i.ed to oplt:~bt:::, a 

n1(xii1:~:d: ,1dii:al ;na$t~cior:-:y if perfon~~,ect. lf 
,h~ire i:; .:-:-~!nim;)[ or :70 r"='.sidua: iunx~r in th<:
~ur~~1c,i Sp(!<.:tn1t:n.- po::top•.u~tiv~ !":ldi.1i.iGn i~ 
:1nt :·•.?c(m1;-pe1 :d~d. ff tf:ere :s gr·(,)$ F='siducd 
t1.:tnor, p,)stor~r;.i:.iv~ ;-a.d1~1tior1 is p~rfDt rtmd. 

(b) :f the twr::;,,,1f has rn)t c.onv-ei~t:d {o :Jpet(ttabh~. 
lo-ca{ :·;:di<ltiort t$ ir-ini•i;lt:d 

[j Ccrnp:Hion cii -s1 ·;f(:'alk ch<::r.c:he1 apy: th:·ee 1G 

fiv~ (1ddi:ioni1l ~~~·cl£~:. !)f pt .,:-;to;::'(~r-:1ti 1:f:' t;r 
1x;t,lri11..fidizm cht~niother::py {to a to:al or" eigh: 
c~··cle$) a:e ;1drnini:;h~H!d 

1. If lh~ µa~i~nt :$ ERK.A p(.•!ii!ive, trcatnx:n\ \vHh 
Jor:g-teirt 10:n-:,xift:-:·1 is contiru~~d c.ili.c:r cor-r1pk:t1>n 
of the fin;;~! cyde of '-'.hern,:)th;~rapy. 

tumtll' will occu.c u·170 lo 90% of ,,,as;>;; fuilm,vin~~ 
th~ !ni.lial l1:l1llctiC>n chemctlm:r,,py . ?rmn 16 to 
•l0% o~ thci:c: rt-spon5c:-S '1 ill b~ diuic1tlly co;r!-· 
pl~te responses. F<:\.v~:r tha:n lft7:: of pab\~nL~: ,-vill 
.h~V€ no (t>Sp0t}SC lo imlucti.o.n d 1elllllther,1ry, 
and in essenU;;lly no.n(• wlJJ pm,:;i:•~sk,n lli'c:m 
d1u:im: indw.:<t ion cher! crthe:r,wv, fJp to 807., of 
pn?Vi\~usly ll\Op~rublc p<:tient; ;tti1i be converted 
to cpernble. In th,, .t.LD. And.:,rson s~•r1,~s. ()nly 
6 to 174: (3'}t) vvl?:r~, not t.Hsec!!..~e-fn~:.:: aftt~r con1-• 
pld:io:n or i:nduclim; d·,e:notlieH:py and loct:I 
1:reiltmcnf (2·14). Fi,,,;~-y;;ar survival ;-ali~S are in 
~?}{Ci~S~i of 8~Y~: for t:!:age Hl:~ a,z1<l up to 40<;0 tor 
st,;se Uln. \,\.-'ith nrnltimocfaHty ther,,py_. local
ref,101:<1i reu..::rren:.::t~s h;~ve de·-..·el<Jrwd in ooly J5tX, 
d p11tients. 

.h~f!.unonato1J e,:a;.cer of the breast is (Urrcnt]y 
rn;:1nagr:~d ir: the 53TI"ti~ n13t1rH.:r z.s .:31'e otber LRA. 
canc~rs of the breast inf1r:.IT'd.T\atory cc1rclnon)a 
t> : 1• •l~li \·dy ti:re, disliJ.d ..:ll11 irnpalho,ugk 
..:n lity (rn. ot hren.s t crincers ). Cli.l\i,aliy, il is 
ns.socii\tcli w:th a sccrnh-,gJ · intl~,!;Cd, w:i.nn _. 
ti:nder, erythe1natous b1eflst~ usua1ly ~.\:ithout 

,; di~ti.nct 111,,sG. l'utlwlo'-!ia.Hv, tmxwr c·ell~ 1n -... . . ~'·' ~-. . 
! t1 !Bt<,' ,,t~rm;;! 1ymph" ttcs . With ki<-.tl tn(1r,-ip3 
a1m,.e, the 5-ye"'r c'urviv,il tare is i,~--- than ~ '.7 
}-.lo\-veve-r, ,vith. lhc 1.isc of i~nitial indc.cVion rhe
i:no::ht?~-.:1.py prior to li)G1] i:tc<Ltrnent_, the 5-~:rca r 
~Hrviva.l r~ tt: hi.15i n.ov•..: in(t'E.~?.sed t(: 30% crnd 
n~:;1y b~ a:; high as B07!~ in p~tti~ nt"-s \-\·ith :-:c 
re:;id1,ul cheas<." ,,fkr indticlion che1~ml!n'rapy 
(245- ;11'i ) 

,'\1AH BREAST CANCER 

fvlcd~ b.reas:t G1llCl:r (iv1BC._) ls. J.n un:.:on.111)0:t: 

d_lseas.t· acctn:x1ti:ng for lex~ l:h2:n J. ·% of aH breast 
rn1;(\'!'i< (2AE,- 250) 'me median ag of p.1fo,n ts 
s·vll:h ~v1 .8C is <1ppr<r <m;J.lcly om:- O(·cad~ oil'.fcr 
(64 to ?:I year3) than for femal(' breast rnncer 
paiit•nt~. •\'h,~n ['r'IBC deve:,,~)S. il?l: dinirn.! course 
;;ind rne!, tsl;,1fo: pattern ,1rc.\i;l1iur tn lhosf• of 
£-..~£nale h~\:-a:;t a.rncerr v.ri.th ,=1 fe\,1 ::.-;otabit:: c:,ce:p
tions: {,!) ov,e.rall. /\.fBC is more he. rmnn;i:i:iy re·· 
f,ponsivE~ thar~ f1.:•:n~th~ b\'eHs.t c&nc:~r; n~?a:i"y 9Q<f·~: 
ztre ER·+ ~nd ?5<;Z.: i~re PR-~·.: and (_b} at pre~,~~n
!n{ioi,, MHC: l!> fo,a l1y <,d.vl;\nci?d mo.rt' fr,,-:qrn:mJy 
thn:n fem;ib breast rnrn:er, with rmm.? faan J(:l<;{, 
of a1s(!f> fowi11~_;nipple 11ker~ -,m, bloody r,ippk 
drsch11,rge, ,ut..l,ur nipple retrncr:i~w1 at dia~ni.lsis 
{251,252) . 

S.in(,: l'vlBC tendt: to p~:1;•~ent ,vith locaHy Bd· 
v~nced d.L,;t?as~, an<! i,i ctt<i tlt<!,e \s a paucity ()f 
tl:sso2 betw;/~,n th!' tumor and the chest wall. 
patier:i:s Cln':' at :>ig:ni.fi.c:Hnt rh:k ,tf chf::;t -y.,r~n r~· 
,un~·tt\'.ti follmving modified ;·adic<1l or radical 
n1.ast~?'ct):nny. It j~, th:?>refor:.:' r~cot11n,cndcd thut 
patit?nt~: ,,vith MBC :-etehN~ n.n!1ini~ postopera .. 
live rndiatiun th~rnpy. 

Hormone lh€'r,wy of MHC 

i\H:lC i:, responsive to both additive and able.
tive horrnonnl th~rnpy, <1:nd, nt, in fen:tait~ bxen~t 
cance:r., respo:nst~ is dt~pendent on honrlone ::-c
cept•:,r st;i.tus. EF. ··· 1',lBC l~ u:orespnnsive to hor
monal m,uiipufati{n (, whil~ 80~,, or mon, ~;f ER,,. 
!1.{BC i& i1.o:1;1.-.~nally .r~::..Don~i•.te, l)rddrcloii1y h:>s 
bl.'~!, ilis: n:11)sr fr{'qucnt ,1blllt',w pro,(•d· tc i.n 
[l.·rnC: i77 s:,t' JJ9 (55%) un~;efoc.:tiid p,1ti .nt,; with 
ach•;.1;,.eti Ml\C a::i<l 2.'i d 12 (78''<.-) ER+ F'ati2nt:s 
ad,i.eVed . m.:1jt11· re -;.p01;.5(~ i.!) Grchiednmy ('.151 , 
253, 2S4., . 

ln .1d.d.itio1:, Ml:\C i.1, xcsp,>nsi·\,,: to ,l v,ir\.cty 
of additive hormc:nal ;11gm::t,;. T«nw:ci.fw ,h; an 
:H:t!ve :3~_;t:'nt i:n fvlBCr \Vitb n 49:;::;. (42 of 86) 
response.:! .in u.n~~\~f~:-c~(:d ,:nd an 82 1;;~. {18 of 22) 
''""~~imr,e in ER·'· p,1tit n Ls. 'f;1mo:-.::.fon (5 s:qc;ully 
:H.:tive before 01· afr:t:t ;)J'\ orc.l-d.e tan1y ha$ b~en 
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fable 54.14. fiecommnéec} Mniiimfidaliiy
Appraasch 1:: Managua-Inn? of Local-Regional
fidvanced fireast Cancer
  

I Caraféw IIEIIIIII mirI III [Hunt [al‘l‘I'lfi i_!\" I’IIIII-III-Iedle
aswralI-‘m Wining :‘II {‘39. 3.1mm .3. sent-Md IirIII-
net—Illa irkuihfi =3!“ Ila |J'.-:5I’III‘II'II:IJ l'I.II IIIIII'IIEICJ
«mm. 53}- III-Iran:GCVKII’.l1C:ln<'(-I.§ [ERICI may.

3 R.Ilr IIIII s-g 'IIIIIII I1l¢'l ' W32“? .1 the; I:my.
Imus scaI'I, .xer Imaging; i:fiImI!In‘e, IIasiI 3:10le
IIIuIrIIIIIbfi. and l‘JIIIIIIl IztIIInI.

3 mimm syslcrmcz‘ujriam “-bfll'iin‘l I:'-Iamolhamm'
will: (“Ala 3-25.52 . or m" be»: 54.1 (II unless IJ-Ien-
.a medical f0:|ll¢1dif..lf:l‘l.

1 [Ia-La! IO maxémn: :IIrI'In: res}.III-Isa IIhI-ee ml.- III.-
_ I'I.

Evaiuafi: upmahliln'
fal II Ilw hum-05 has umthul to Dramatic I‘I

IIIrinIIIL-Il. .IdII:.II mademomv Is. psrfonn;eat. If
“weIII minimal (31' =10 III-Sinclair? IuraIfnl III IEIII‘
nuglcm spear-mm pnswpemlim mm1'Icn in
'II’II {QC-Cl“mended. II“ l'laere :i 14;mi I IIIIII'II
IumoI. genome: Iva :adIatiwI Is III“

   

  
 

 'Jl

  
IalerItItl.

(III! III“; :III.III has not cmmIg-IJ III oIIeraIuble
10ml radianon I?- II-IinI'Ilt-Il

:I (L0II'I_.:E:.-III:III cII' nsIIsIIIiI: Che-.moihmam“ {has in
II'I'e ndd'fiionai efficlflé. of pIIIIIwamIiI-e is!
IIIIIIIIIIIIII'IlizIII thurnulhth'Ipy {In a Mail cf eigh
cycles} arc- ;Idmir ‘— arm]

I'. If {he palieri! :I ERICA pL-IIIIEWII :Iczlimsfil with
tong-term IIII'III'IIII'I'EII II :tIIIIiiI'IIIIII I1 I“ campfire-'1
u?" Ii'III Elna-I! I_'jII.lI_« III“ chammherap‘r.

_vI

 

tumor will “($13.” In '30 lo 99”.?» III (rash fullawmg
the Initial Induction chmIII-Ilmmpy I’mm HI III
10». (II linen: :05.Iponaes III-iii be clinimllv cor:--
piste res pauses. Fewer than 10"—.—, III paiienha will
have no response Io induction} chemutlwmpy,
and 3.1 525323111531; none will pray-23511031 IIIiIiur
dulinfi Induciimn the IIIflJmI-Iwy Up In I30"I (if
previousg: .Impelaable gasticais wiii EIL- mnvmrmd
to operable. III. the Mi). An demon series. 031i}?
II III 13% (3???) were IIII'I diseaswfime after coma

plei'iou CI: Inciuclizm alamI‘IL‘II‘III-Japy and 16131.1

lmatmen: (234$). fix-:--'I'I?Ilr survival sates are inInmate. of III)” fez-gar ';e 1E}:.\ and up In IIUGI.’ Ia:

Stags: 1]}... «Vick mulhmudaiitv Ihempv. 30ml-
lifizifllflll I'Iz'iiflfi'lc‘i'l'(.93 iiflfi'é‘ (11'?'EJ‘IFW:l!"- [3011? 13%
III pIItiI'ms.

lI'g‘IIIII-IMIII'IIIII I.:IIIIJI'I' oi: the hawk is currentiy
man‘l'nmi III tar: game manna-a; are other LRIII
cant-2m of the b1Isat Inflammatory carcinoma
is .I III-lame:v 13:11:. dislimt cllniwpuflmicgic
unlim- (It. or lIr-as: cancers]. CliIIIcaIE'I', '1! is
women: with .1 swmmgl} Inflamcd, warm,
tendw. eI'ythemaIc-us breasa, aim-ally wilhI‘Iut

 

Chapter 31¢ 3:99.151 [Saucer '3'?

r. casting mew”. I‘allmlugmaliy, tumor III-:IIII m-
filhatv dermal lymplmlifis. With local thump};
aim-IL- thI: 5—year survival mu: i5 [EH-'5 *lmn FIG“
3-IIIvave-r wItn Inc 123:: IIiI'IIlml indIIcImII-zRic's—

Inflfllifrapff prim to Inca] Ewalmex'It, .lIcI 5-2153”
Slm'imi rais- has new 1301:2596: Ic- SG‘K and

\j be 35’ high .15 SW32- in patients WIII'I 3‘0
wmdual disease after induction cheu'IIr-ilusz'il3)"
{ 333-21?)

MAME BREAST CANCER

Male breast cancer {MEC‘I 3:: 25“: 1.131ch .‘In I I;

disease ante:mung: fnr !:=.~I~e l:l-..IPI 3." 9! I'IliL'II's-nsl
(fil‘ICOI'CI [248—213) The P'I‘HdI-ifi age 0: patients
with .vIUCL is .Ipprminmlcly' one-1325*...“ oidm
(64 tn ’I'I years) than for female- breas“ cancer
paIiIImII Walter. MEK‘ develnps 11¢ .11VCR! course
and IIIel-IISIIIIIII. pause-m are similar 1‘."- :"umee- cf
female {In-"I151 cancer.— n-‘fi'h a few malaiwc excep-
tio-ns: {II} I:'I.-'II.IIII!E. Mill: is more harmnmilv I'cr

Sponsive than (93min breast cancer; nearly 90'32:
5:51? I:.Iw and.3»:- are PR 4:; and {In} .3: pthzcnv
IaiioII. MBC. III iumliy admmmd more quuently
than female? breast t‘fil’fi‘fi‘, with mare: rim: 331‘};

of cases 113'mm Inpole Meant-9n hieociy nipple
éwclmng, aIIISI'ur IIipgtlrr retraction at diagntms
{231 .52]

Sim-II MISC II-IIdII m .3: “.911? w.‘ '?I Encal'v ad-

vanced disease, ml 5mm Juan: is :I paudly m
{Isms tIIai'wIIm the mmot and the duty wall.

Patients ear-9 a: 5igmifiumt risk III' chunk wali I15"
tame:Ire fuiluwing ra'miifiml radical in: radical
mzlfiim'mdqr. I: II: Iherefow rewmmcnckcd that
patients;- with MBC receive mania-IE pmmpera-
Rive J'IItliIItémI thingy.

 

Hormone Therapy 01‘ MISC

M8111 I3 respmisivn? to hath addilive and abla-
tive hormoml Ilws'npy. and. £13 in {emaie EIXEEL'H
cancer, response 1::- fiependeni or: karma-me re—
cepsoi'status. ER MISC i=5 IInmspm'Ifiiva to ho:-
monal} maul palatial 1_. what- 81W.- ur mum of FR“.-
MBC is Eummnaliy realmsm. OIdII'IrI'loIIIy has
hum the mwsi' frequent ablative prnwdmn: III-I
MISC: 177 as‘ 5.19 [55'3“I} ma!(wed patients with
advarIn-{l MBC am} 251 of 32 (7'8“?I Ell-‘— palisnis
arbm'ed I! mint 1211101159. It: {13th: erlI‘ImV $45!.
253. 2511}.

151 nddI‘im". Milt i5. regimen-2W0. i021 warlciy
i}: additive hexagonal mans. "‘I'IIIIIIIAII‘I‘IIII Is 3?:
Line ages}? In MB\_. N35." :1 $931 (42 of 36}
response in LIIIIsclI:_I:I:I .1316? .III.(I231. {‘15 III 22}
reap-3n....Iiz-IER- whims 7a.:Ioa1IIcIII£c-.Iall)
native befme :I'I-afieran anti-demon” has b5535;
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perf;..-..I;nt:'(i. 'Th{:· reccO'uncndt.:d do:;e of tanl()X· 
ifr~Il in rvrec: is tb~! st? .. nd:l:d. dost: of lO rr:.g 
t"i.vicr:! daHy. ;=~·::.:!n:g:?;•;s (djethy1sti1Pt~StroL 1 rng 
:hre:? Lin·H:·s d;~ily) ;tn? ;:1rtive in advan(:ed l\-tBC, 
with a 32;/:, (~1 oi 1.61) re:;;poni;c 1<1tc. l-fowever, 
<!S i.n ,n~dc~ trc.::dcd \,vith (.l.ES fo:r ~dva~lc~d 
prost~:tic c<.t!:('.El', Lh€rP. :it; an :incn .. ~asEd ri~k t:Jf 

thromboernb~JHr co:j:iplic:rtioi-1.~ (251~ 2.Ei3--257). 
CHh1~t' horn::~on,:l ciger1ts such as pr·o.gestins 

(1ni.:"droxyprogcsteroru? 0.c.etiltf:1 500 to lsai lng 
i.n1 .. da.iiy}J an1jt~ogJutet.hirnide., a1:d adrogens 
(fluoxy.mt?st1~•ror1e 1 tO xng tlu·,:e bn.1~s d;;ily) hc:ve. 
bet•n reported ta havP. acHvily in t'vfDC in sn:.ail 
grnups of pi\!i1?~1U (258). LBRH agoi1i;;ts, with 
and ,-vithoui nw an l.i;rndrogeri flutamide, !l,e 
r:0~~· being {1~r.ted in tvrnc: ".-VHh pn:n:flising :re
sults (25'!). 

Chemolherapf in MBC 

t,·iBC :reHpondr: tc, cytoln:d:~ dwnioi.liern?y ½'ith 
tht:" sa1n~? fr(:qtu~:ncy <1S ferna!e. brec.1~.;t can.c.(:r. 
.A.lto, ·r-..-rBC r2-~pon.d;) to the san1.e basic.: regi
mens of C:vtF, CMFVP, CAF, and FAC (TabJe3 
5-L9 and frL10) as fem.ale b:reasr c,mcer (260). 
Ch,=.moi.herapy in a<lv;ms:ed MBC shQu[d be 
restricted to p,)rkn.b :r(isiictant to .hormonal 
thernpy. 

Adjuvant Therapy in MBC 

I)eg.n:·t of axHlcl:ry nod3J )n.vqJve1nent, i:Lnnor 
size. and hormone receptor st.i1tus hi!ve the s,u:r,e 
prngnostic i..tnplirntions m i\.-1BC ae :in breast Gm
cer in v{on1i.?n. S.ini)? N.1BC~ i~ a. rat'e d i5C.:.i3C, no 
la:ge adj:..1v·ant trial~; b(1ve b,,1.:~n pos:;ible. Bagky 
,,t al. (261) from the Nationi:l Cu1.cex Institut., 
tr<tated 24 st,1ge 11 p~tie.nts w/th ildjuvanl C~--ff
\--Vith a rncdian follow-up of ,:~6 trn:int.b~, frmr 
pati~nts ha<l deve!optY.:i rt>et:i·re.n.ces and t'i.vo of 
them .h.~d Jkd. Paid et al. V,62) frn,i; !he lvLD. 
Arlderson Cancer (~et1ter treated 11 p<H:ient~; ,-,.13th 
siage H and HI MHC with ,tdjuvant f"AC. \-'/ith 
« m,:di .. 1, follow-up of 52 months, foux had re
bp$Cd and seven ;·emained diseZ1se--f:r<,•e f{j .. 

b{,(ri:; (263) trP,'dt'd 2:-1 p;itienb; with ,;tuge l1 ,ind 
rn: MBC 1vith ,d/uvunt t;unQxifon for l _vear. i\t 
5 yen:r:5-, 12 ,1J 23 \·)'i~rc discJ.sc-free. 

The data on tb(i ;,djuvant tberapy of ~SBC 
<t~·e- s.k£>t{·hy, ~u1.d. it L=, d.!fHr.uH to rn.ake rirn, rec
Dlnn11..~nthitit:HS. H·.n,,.'t: 1...-er, ii see!TtS prudent t(> 
<1~~u:nc that ::sinci:' .t,-1.BC is :responsive to cyto 
toxk che.n-tt}!ht·:apy and t:ven :11ore responsive 
to ho}~J.110:r;r.~l th;~:rapy tha.H fetnalc brez~sl cancer, 
;idj11wmt thernpy for sUge .U. ]\,HK' may be h-'.n
e.ficiaL 

I~Clr s.tt.1g.t l1 ~{BC .. the folkn-vinj,) :>(~en1~ rec;
son~b[-1~~ 

.,. For pi~.tii~.n!s \ .. ;:Hh l to 3 positive ;~:~..:illc:!·y nodes: 
CMF x 6 cydes (6 mnntl 1.,) 

" :Fo;· patients wifo ;,A positiv0c nxLlhry :nodes: 
\~i\1· }~ 6 cy-cf~?-.':: (tJ JYKH\!:h~.) 

3. ER. 0 p:tti(?nts., in a<ldi.tior: to ;.:td.~uva:nt ~hE!
n1othi.:~rapy~ ~1hcru.k.t ah,o rect•i'..--e t:unoxifc-n~ 
10 mg t·wice dmly for 5 ye,,rs 

~1 . . All p&tier:tf:. shoul<i re(·,~ive pqstc;pc:tn.t};:c :ti1 

diaticn the:rapy afler cor:~pletion of the 6 cy
dt~s- of ~.h(.;n1otht!rnpy 

Stage lII \-ff;C shonld t>P appro;ickd in U1,' 
s<":n-te n1311ner <:s stage IH hr~ast C!'n1cct h1 v;/orncn 
utitlz.in~ n.eo .. ,dI~1v~nt chemother_apy. fh<c tr(?.tt:· 
m::-nt ot stag,~ 1ll bre~s, cancer 1s $\:mm~r:;wd 
in 'fable 54.14. 

MBC rem,iins <1 c:omplex dinic~~! prnUern ,md 
b~cc1us€ of its. rarity i'l."tay rc-1n-:::.in an enigrn.u. 

FU HHU: [}IRECTIONS 

The r,t,,:)dard prognostic: factor;; ot tumor size, 
,1xiK1:y rwda! involvement, histo1og:ic grade, ;1nd 
ho.l'.1.n1,)ne 1't:ceptor si'aiLts a:re i.11<v.:iequ~te predic·· 
tors of Ot~tccnrH;~, e~peclaHy iii stage I bi-e~-i~! Gn.:
ct:r. C~urrently 75% of axi1l.1ry nod~~-nt?gativt~ t:nd 
axi[]ary node-pu~;iti,...-t· pati~!nt~; an:: cun~ll by 1ocal 
th•.::ro1py alone, L,ut s:J\c\clly who wilt x<i'bpse a"d 
v,!'ho )1til1 rc111ain disease-free cc:r:r:ot. be :rE:linbl),· 
prdicted. 

t\ 1.c:rge nun1ber of nf~\·"t tu.n1or nla.rk-er.;; .:.~re 
nO\i\' ix·1ng cvnlru~t~d cl.inic;;llly Th<.:~~e ind.ud.e a 

wl,ole ser.i<::s of gro-wth foctzir:;, growth foctrn· 
receptors) D.N1\ .fl0\\1 cytotr,ct1·y, gro\vth fr~t(· 
tiort (S-phwsc), onl'.:ogenes, ~nd 1netnbolic br~ak -
down products. id0;1Hy, the pres~,nce of one or 
,i s~,-i12;; uf llwse m,1rk;;,r,:, ;,vill b•;: ,ib:oo1uldy pr~
dictive of r-:,htpse t'r ,~.b,oiu.tdy p;-cdktivc of di:,
c,1:sc-frc·c ~-nn ... ivr~.l. Seiected i)aticr .. ls i:ould lhen 
hi;- spar~d the rigors of cidj;;vant thdapy, ,·,.,,d 
bigh-i:i:~J: p;iht:nt~ conkl be tn:'rlft·d <~ggrcssi-..·c1y, 

Growth factors 

S!!Veri::.1 gto11?tl:. _(i·tt:ior~ ~;1:,r11 ii,':- t?pidi...:1·rn~!.l 
gruwlh fortor, insulin-like growth foctc,r I or 
s,)n1<1tonwdi,H::, .~orua!os,ati.o, pr,:,l~din., ,md 
ii:·u h~i n i.zing--ho:rn~.on~:-- rf i('.i3-~6ng ho:c n1one 
(LHRH) ;;ppe,tr tc• r;.w<2 a mi,' in die rcgu.l;iticm 
of h~trnan brea~t cancer (36; 26~~:--267}. ThetE! is 
an J.nve:r~;e corr el« ti.on b;:-t\-Vei:':l epident~.ai gro \v th 
f,ictm tt,ceptm r:onlentr,nd ERstal1.lS, wii.h [R
tt.1111ors tending t::::, ha1-.. ,~ t:. high,:~r lev1:~! ~)f epi-

j ,. 
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dt:n:t:~J gn>'~·'-'·H1 fr .. ctor re,~epfor th-c.l~-1 ER+ t; l· 
mo:rs . \-Vitl1il1 th~ .ER-group_. tun.1(;rs with higher 
.lev;ih; d ep:idera1;-,l gr:iwth fartor re(epior IP. Un 
ln havi• a p<'n.'rl.'I' p.rogr:o...:;is . 111.hfoil'ing Wt,<-1rfl1 
foc!c,rs ar bkie:J<i11g )?mwt1, f~dor r12<:P.pton, rrrny 
h,wc: thcrap!?U tic impl.kat:itJn~ i,1 th e 111.ture. 

DNA How Cytometry 

DNA fa,w cytorr:;•trk mEasur('ments of-p!oidy 
a!\d the fr:~ctiun of. cdl~ in th•~ svnthesi,, phase 
of the ,:el.! ;:yell:' {.S-p!;a~" fo1c.:tion) ;;,ppGl'f to have 
pr•'.)g·:10:;t~c vah;~ in yvon1e1: 1rvilh n~,cie-11c:ig~th-'t? 
breast can.:er !2.ii-8_. 269). Aprr<iximately nnc'-lhfrd 
vf bre~Lst t:n:nctn:> h~.ve no.nna1 or diploid chrc
UHJ;;ur::;t'.~: ~:'hi!e t\•\tO·fhirds havt: exce~:s. or ::tb .. 
norm,~l DNA (rm,?1,ploid). In relrospectlve stndi,•s,. 
stage J. patient;; with diploid tmrmrn appear to 
hav,i ,i better prognosis than thos(i with aneu
plold lumom. Diploid. tuma.t~ •with a h.i h S i:-ha:;., 
(r.:.:$.7%,) J1,ws: a poorer prcignosis !han thns,' 
with a low S ph.ise; S phase w.;-, nGt il signifi(:~nt 
deternUn.ar:t :in anet1ploid. tun--:.crs {Fig. 54.4). 
J-io,v~ver! ~ilnss tt ;~J. (2?0): in it. p!nspecti\~e 
siudy of iO ! women with ~-l«ge i bre,,st ,an.cer, 
<~nd Ki.:•ybiini-Rnt~1gha :.::t ai. (271): in a retro .. 
~pecti"'/~ stuc:i.y of J.65 stD.ge 1 pati.ertts., '"·'C-Xl.:'. un•· 
ahle to con.firm a ,;orrdation beti•,een DNA index 
(pbidy) and any dinic.-,l variabk, inch:iding time 
iG recn:-rence a~nd !:>urvtvaL Therapc:utic dt~ci
sSonfi b,1sr:d tire:n ploidy ~1nd. S _phase cannot 1,i:: 
justified out,;i.ck the cGnte.xt. ot a controlkd din-· 
tG3.l trmL 

HtR-2/neu Oncogene 

,<\n1pliflc:1tion of thi-:: rlER-2h:tu (etb U-2) t};1-

wgene has b~en reportrd i:o lx~ of pmgm1;;tic 
ilnporta:nce in stage l. and stag(! l.l breast c.inc;:r 
(271--273). ln thest': sludies, palienf5 with higher 
levels of l-IER-2/m,u protein .had sho,t•tr di;;ease
fr~e interv,,1~ <~nd rn.:pf·;=iH survival than patit~nts 
i,;1ith lo\.ver i!~\reJs . .llER ... 2h:H:'.l!. (e;~rb H-2.) gene a:;r: ... 
plific.:1tio1~ may prove l:o be an important i.J,de
p~r1d£:n t ~'i'D~~nn~;tk :.-'ariable, 

(X!icr r;r:)s·;.;ostic Di]rit1Vic~ such J:S h;1ptog]obin
rekt l·cri prol,,ln <?pitopes, nrn2.:' RNA, i'!nd cnth
epsin D are being investiph>:d (206. 207, 276, 
277}. ()f the.~e .. c.af.!wp~:rn D_. cH.1 cstrog~~r!-inclu~:ed 
ly,0so:mr.J erct!:'>.\~;~, has stimulated !he g;-e;,tc,;t 
inlHt>st. Conflicting result, huve bet'n repor\€'d. 
I.Ts1nt~ ,: qua.ntita:tive techniqt:e, Tandon et aL 
(2"78) hnv(: repf)rt~d tht:t h-~ stQg':. l bi:e,,stt:<111ct.:r .. 
h.lgh levels of :..:athep~~n I) rtre assodai;~d ivit.b 
. :t tech.tc€~d. disec:s,~-tree surviv;;1.L Hcsvf:\--er, u~
ing cH~ iD.HnurH.Jhist<Jchen':.ic--a.l tE-chniq:.u~ .. 1-{tnry 

':;"t ;J . (27l1) not\:·d th:;1t pii:Jc-:..:ts ·wHh turno:-..~~ th:~.{ 
ure {:<:thepsi.n I) pcsiti,:e (CJ)+; hctve & :;:igcif-

~~:~~i{s \~:~\'" '.~:;:~! i1:;:~ ~~/~;'~, ~:~:;;a,1 ~~:~'t:l ~::'. 
~~~:t~';;;t b~~,:~::,!~:;~'.[':;~;~;~\~~ -~~:-~ o~;::;: rt~my 

1L b hop-ed thiilt W<'. ane erdc'r;rig ,111 f"ril in 
which brea,:t ;::,1ncr.r !l::<:'.rnpy will b-~ individu,d· 
tzt:..:d and ba:.;;ed up~Jn. a. se.ries: ~)f p!'ogn.o'.5tic fut:'· 
tors de;,irn-iln1.!d by ,mniysjs d th,2 ~1rinury tumor 
(280. 28i) . 

SUMMARY 

There hav.e bec?.n dr2:n1~tic ad\:a.nc~:s in H:~ 
systeinil: trei:~.lr:::lent of hr'f'A Sl CiiJli.:•f•r . Ivbny <;f 
th,:s(: ;:-tdvanc.,-~s havt been '\:·e:n::-t:·ptt1:~r, r;}th,:.!r 
than therapeutic "bre,tklhroug11$:'' Th1:~ adju
v~1~t n,erapy of :;;tage 1 and ::.tage H bre;3st cancer 
i~ c1 JtH.'n ~exacnplt:. 5urncfard crhen-1o thi•£'ap~~-uti::: 
or h.ormom:l r~gimeJ.;:; are n w being ulih~,,·d 

i.:~::1~{~;~~~~:;~J;,;;;:/;~~t~;~;~.~;,;::!;,:~!h~'.;\~;;::~•;:~f~ 
brt!c~t c.:1nc,~r i!> freq:.tt~ntly ~ 3ysten7ic dj$E<lse at 
diagnosis . .t\{:oc:djuvart dit~rr10Lh{!tapy ,)f local· 
regior~2i adva,:K(~d breast cancet ls nh.10 a con· 
ce?tu.cll diange. There is t~ve;-\r reH~;on to be oo· 
ti.c;·ti:,tic: ,ibo,i the fot'JTI? ,.1f bre;sl cmcex thenq:·:y. 
There :.,·ill lw 1':re,1t;,, !,drnivity of udjllv;ir..t 
t!'t:atnl~nis b~s(~~i upG:n irnpn:.r/ed pr()t_~rto!;tic 
pctrarntters. Hioh)gi~id n:!sp<.H .. 1se n1odifi-2rs .. ,.vhit:h 
hai...re b\;!cn ·v~?ty UH<~f'ti) in other n:alignttnciE~, 

have budly b<~P.n tested in b;ea:t <::an.c~i:'. LHRH 
antagnrnsl:s .havT: bt.:~e.:.1 ~v:1tnesv•·.t,d 1·~-;.n1ch .rnav 
_pro'./~ n1orc potent than ~the cur.n::·nll.y .:1vai1a:b1::
LHRH ar,on.i;;f:s. Chernoprev"'ntion tedmi411<:~ 
ttre Pnt(?~i.ng din.ic~1I triaLc;, ;:)nd breast cancer in. 
hi_gh-ris.k v~;iu,.~s n1,~v berotne .:t :)n~vt~ntable dis·· ..- .._, r I ., 

eas;:- (282.). Br,i«st -~,mc•,ir remai.ns frc most tc-c1,"d 
di~ieet~c ;;\rrLong <,vo1::.1rn, b:...t t in-1pc,r!a1·tt ~1dvHn.c(;~ 
;_~ rt~ l>t:ilig rnade and there is• no"\v ::v,:~n gt<:fttcr 
::.·ea :;on {i.)r optin-dstn (281). 
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Ab,;tr ~:,x B .i.980.:~~l~}:373. 
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'j :;7 J,1t>h1ury R, Holm ,; f-,'l._. l'·foxr,1lmgyi G .. 'i
TI .utcli,x,;¢1 11td:w!l1.mg11 liy prnl.r,1:..L<?d k.tft1:i/,,11 .i n r<,
fr,,cl!.'r},' b,·.,~~\ ca1.1a,1 <..:.111t-.~· 1~)6!,,;l)iJ,:7,!!3.- 797 

' H111f1t:ld "~. ) hnsnn A'A. !:p.n· 'r JR, L:'.:ng 
C. . Lun;t•il!tm ~r:n.limmu:: 5-.l!i:Citot)r:,,,:il (5,FUl i..,-
1usion !n th~ lre.:1UYt•~1't \ oi [~r uti\- :H'lt:t.Hl ,n~L•~tuH;: 
breZl5t cttn.:i-nom;., {ab~trj, Pro::: Arn Snc Ciin <)nt:~}1 
.l989;ti::C;,:;, 

D .• ~~ ~itkt,: ~~~~,~~~J ~~•t:;1::·~~·> ;:: 7.~~~~~:;::~:~~~i~~~~~i~1;~ 
fltH.)n:arrndl Ev3lu'1tio11 in. t:.dvnn~ed br•2'~lst carci~ 
r:•:).::t1a. C<in('c~-~- 1989;6:~::119-422. 

'.iAO. l •i('nd ir,:~,m ! . Chi:mu h<:rap\' ll'l\' ad,;,11\~u:l 
t..Hs~~sc ln . B1.)1Wd\';~u1u G. "- ll . l>r~c-~t t.,.£fft:..:~~r: ,lia;y 
M S:is .ll11d m~nn(\1'.nle\'I\. N<l'..- Yo;!:: J(,tm I• 'iley &·.~,n~. 
HS.t:27•1 .. .:!f;f). 

141. R~:111\'lki•!i ' , tu l'.t.d;,tl(: P, 7..aJ!:ieln 1~ ._,iv1k· 
,11ti( H ,1.,g.:.leb,:d 1-L !'11uillarl I'. fmr ,lJJtk1r: if pr,, 
lr;:\Hn,e,~t prot·ife:-t;~,!~c.'! acti'.-111 1,.,f t;r~:n;t ~ iU'\.C'ft \vith 
tiH~ F~1.tp~n~ to, 'H,!!t:'\X~c~h~·mcthcr,~py= j N~ ti Co\ni..•1.~r 
ln~t r9,W5::·l~i5J- l.3~~-
. 142. ( Jh b {1:'"th'! (](_ DN.A fk~,.\/ cytGirH:t~·r jn .~~1-ty 
b;!:a;-;t Cit nt •. ~t":. ~ hlp ;} -; •he right di:-2-,,.:H.01\. J \\J;~li c~n• 
..:::e:r .:n::t t<,!.~~!,8 \·J"'1,4---'1~1.5. 

·1 4:1_ VVocd VVC C:;;1!v.·,tr .-~..nd kaki.::rni"ii Csou::.i n 
;:dji.rv:1r.t d -lt-~n"H)!h~~·.anv 1.:.i:1Js i.~ t" stmi\5tecion:v hri1a~: 
-~i<J'.'.l~T p~ticrl ts. ~l'l:.•ai1t Ca,nC;!! lk, 11e ,t ·1, 9g:➔ ;:\(;;1.~rr-l 
1):39·- •1J 

144 Tc,:·me,· DC ~\1-!.tnt');!rg VE . i-10U~1tc! Jf tt d . 
.A rrir.ctom\;:e:I?. n , ol l! -~ .:\1td lh!'ef:'• dr~ che!no·· 
th~•:~;,y .:1-:~ri ch-~<~1lirjn,m;1~~{.~thc.~ py in \YU~~?~.-:. ,v.!.tli 
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opf:rc1.b~'-=~ nod~~ ·fK1Siih';:: L1:.,-;:.:isl cc:ncer. J CLn <Jr~r..:ol 
19-3.:J;'J (2): LB-14.'.;. 

14S. Rt~r~«s.k1t1lii? c: .. ~~n1sar.:_10J~no E, V:..,b:gn~;f;a F 
t~~ aL C\.1rnbi;~ttiiun ch~n:0U1er.1py :~s Gn ~idjtP•/.:tnt 
tn:.1t.rnc.CTt in t~i;,~ri:ble hr•~nst (·anc-::·r >J Engl } !vit:d 
197•S;29t-1G5--,tj n. 

.L4L Gon.:1.cio!l::ta C . CorK1~ptual ZJ~:d pt;~1<"=tical ad-

~~:~'.~'.\\~;t;(.l~~,;~~J~'Ir;.:/ ,)f 1neil5l rn,,,'.,,r J Cin 

.VU. lvfarsd·,h, 1-ZF. [~1,~l~ 12'-i. ':id1aid DJ :,! ai. Rnil· 
dam!.,:,'d d,nical tri,\I uf c'}P·v,~.,.-;;1.,~ CMFf' in ,,·om;!n 
"tvjf_h 1~_1;:! l:ast'H~!c bre~!-,t concer Cat1:~er ·1ct~"'l;(~3:193 i
l9'.{' . 

'J..18. Torn1'!\-<D, c;e!!1.\~1f~ .R .. f::·Jj.ksG~1 G. r_((J~~~(:tive 
_(:'val1L3.ti:).i.1 of r~)fc:;tlnc: ch~!·nothe·.:1pv in c.dv«n<:-f'd bl~-.~~t 
cancer A.r.. Ea::;:<:"rn '0(K';.:1ogy -Crc;t.!p tri:t} .. .1.\n~ J (Jin 
Onco! 19K1;6:·J ... J8. 

14~:. Jones ~H:, ·o~.trk· BC~·t ~:3a!s.n(Jn SF.. Corn.C1\ .. 

nntion rht~:Tl:(>f.hera;:,v with l~drian.1y<. ... Jn :.:u~_c1 cydo• 
t":!h~1f;ph&1rnidi: for ,:!,:l;..-:n~ccd L·r:-ea$t c.1.nc.. ... t'.r .. Ci.tnc~r· 
:,~}?5:36~:--97, 

l-50. \·\'itk-~rhan D .. Fi~;h~--r B, Bro;-vn ,/'-.. ~lat ·h•;o 
n.u>:1ths of add-..\1in1d11•~\1d<;, hGt;ph:i1Y:ide (i\q ·w\th 
ilnci ,~..-khl,t!t ~nte~,.-al ;· !'1th1ctlcn th~~:r;• 1tvt: 6 Jr'IOJH~'!~ 
cf <:(VilYentional Clv1F [n po~i:i'.,.c-nod'! ·brtt1st t·anf'i>:

pv1tknt~ rionr~-;.pon~.i\:~~ tu hlmo:{:fe'.-:: ::.-e:;uli~ Qf i-..:S.ABP 
8-15 {abit.r). P:--;;c ASCC D9!JA'.!0. 

151. Fi$h!:r B, R~:drfL'Jnd C, T .. egauJt-Poh:ME1 S ;.:•t al. 
Po~~tc;-H--a'.::iHi.:e ... .•➔1v1nntht:rnpy a;d l7nYH..,Xifr!n <.:om· 
pc1n-:cf v:Lfrt. tz:n)OxitL.>n a.ton t-; i.n H.11: tr1?,1iln~nt i."lf fC',-

;.'.;,'~~~;1~~:;;: -c~\:~~('.x~:::"::s,~; :~ t~:1~'; ~t~:1r-'.1!(~t; 
Chn (J1~cD:t .1990;s: ·i oos-1.u1g 

:oo·t~!,,i;\:':~r{'l,:'J~l~~~~~~1:;n~~'r'~';j;~~!t; (~,'.~;\; 
;~;,;1;;:r'.:a'~t~ ;_!~}_;; I~;;~) ~'~,;:~\'.;:~~~:~?~i~;;~Ir;;« 
.1533. 

153 Pt::rn- MC. K~r;J,,,ai CG, Km-z1.1n AH ,~, al. 
Ch,:-!t19h1Yrn10 t1.aJ tiu:ira-:1v in ud;.:3l·:..t:ad 01rdno~:n:1 nf 
th~~ l,:;n:;;~:;:: C.an<:,~r n .. ,d~ L<:u.ken1b Groti p B p ro!.nco} 
8081. l CJi:n Ono,)1 J.987;.5C!G):E~-Y~--"1545. 

15•! Sir1.aJlc v RV, L(!f:..ir.te J,. Badch:1:r:i A_. C=~111,1C!!t· 
ter }.- \/()g:?i C .. !<.rat"~~~ S. A, c,;n:pari!a)n of cydopl,o, -
-::_:ha:nid<~, Affric:1rnvcin . .i"~nd 5-il1..toruur;.1..:U {CA.F) and 
~yiuphc;;;ph~H;k]i?~ rn<:'t!H'!lre."at<: 1 5·fl:.H)rotn:c:d1 .. vin· 
c1·!.sh.nt::.- and fJYE•dnis·~·•ni! {C'MJ-.\-'P) ir-. F'''-ti~n;:, with 
adv~-1nCl~d bn.~;.;::,t 1-:c:inc:t::. A So-uH.:~!;3::i{t:n·s StEdy Gr(.lll.~., 
f-i\)jt:t-:t Btc.:'ast C~1r1(t:.~~- Re~ Tre,:.t "} S-&1:.3:209- ::~20, 

153. \f~).~l!l CL, G1~1c1Jky l~V~ ~ ney ~"·1 ~:t aL R~U\ · 
dort!bed l·n~1! cf c:ydop.ho:::pht1n1;f.ie_. dvxorubicitt_. t1n.d 
5-Jl:;c-rc~:ir,idl .~lone ~)r ~Jlt!n1afi,1g r.-v:th E! ~·('yd!~ ar ... 
tivef: n0n·-cr~)S.'.l••re:-;ista nt (·ornbinc~hon in ·Non:.1en \.vith 
,:is:::trHI !,1et;:~fitk ':):-.:.~ast <:anc~r: cl S,1tdheL!.',[t=rn C;tn~ 
cer Study (;;: .. )up prQ/<t ] C!fr~ ()ncoi i:JS-1;2;64J
!>51. 

1511 Tr,rm~v C-C, Wein~rf; VE. Lrn:w !.l\ ct ;J;, 
A , mp1~i:;,~n ~f inlcm,Hicnt v.r. . .:,mtlm,ous_ .:.nd of 
Arui.i41ydn Yti .• 11t<thuLn'x,11~ .5..:lrug .-hen.nrh~1·;ir:Y 
for adv£U1(:~d bn!C.:St u:nn:r. :\ O::.nct'r ::n1d L!::.~ker~1rn 

Groi';~- s~~::.;;J:;~:,;; ~~'.'~:~~~<~! 1~~:,:.:;~/ b;~:;t c~n-

<~~r: st.::nd<:t_d ___ t~·1~T~py or .~~~:!~t:e:.--;· c?f.~?:~f ,~,? rt:girtten? 
{t:ctitorn,l). J Utn ( , r.,d l\!◊;;~d~97--,-,~9. 

158. Anonvrnous [.,ht:Si.: JI randon1tzP.d st~Jdy oi 
ffuoro:_1£2.dL ~fintbicin., a!~d t.:ydc~pht:~sph~~:d(~ V 

!;1,.;-:::-.{ou:::-c:d), doxu::-ubicin .. ~=t!~d ,:ydopb:;~;pha·mkic j~) 

advanced. br::a.:-:t C<:Ji_;.·_~-r: an it~:di~n~ nudticm.H:.-:·? f.rj:J! 
;;t.1l.iff:_: \1:1::\~ti~~·1::,:r(: ~~c.:'!:.:'..f.t ::tudy Wtth (:pirubidn. J (Jir~ 
i.Jn,--o: J .;)88;ty~)..-o-9v1. 

139· Lo:...--,e.z !vL P,::)c1kh) f\ [.lt La!J:ro L. Viri P, Car• 
pat"\(l S., Coi1ti E~1- ~ .. -Fh:ioronn'l.ci!, Adrfa.m~...-nn, 1~ydo 
pi ,vsphn:::n.ide iFAC_: v~~- :S-flucnn.trac!l, epfa•;..1.bic-5.n . 
c•lci-!>\,hosp-banticl~ (I;£C1 in. fll'c!ta:~[..1th .. : h:\.'<:ft (:nnCer. 
()n;:Jegy 1%9;46:1.:..s , 

.1 60. Kol,,ric K, Potrebc:i V, Vuka,; D, Meehl Z, 

~711;;t1;\~~,t[\I;i;?]Ig::~t?f 1::I:i:~, 
I61 t~0nnetl JNt \.(us:, fiB.- l\">r\·t:,h(i\1,· JI-! t!t ,:l. /'.. 

r<1ndoU':.!1.ed tflt.dtl.;::?ntt~:· triaJ (~Hrrp;i:;·ir:g rnito:<<1n• 

~:~;ie:(:;;~~~¥l~r1~:,;;iit:l~;:::ISi::~:~:~;Hn~~,~;:; 
"j 988 ;6:"1611-1620. . 

do~f :.~tt,~l:r:~~)~~~~ ::.~~)~~~o:~~::;<~~~:!1-~~-711:. "~::~~ 
u1vrin. Ln ad~._:an.ced btccjst cc:,ncer. Pn:,-::~t: l"1h.·d 
l ~t87 ;'l 6: 765 --766. 

·r6.-;; , $1F:ige GVV Jr .. Roth Ts) Cisptati.n it~ the 1n«n
a11,,mi,11, of bi-eil~l cmcer !:i,,mi;,. Oncul 1989;14(~•-•pp! 

i]~tf {:i~i,[i:ilii~i~Ii~~i:}i1~ 
165. Roth SJ. Sl~dg~ (;VY .Jr, \VHHi:irtl:; S1), Fish~!r 

\VB, :\·1t~VPr SC. Jvfr,thot-rex£1ll~~ ~.,fr~bh\stlnt:: .. d(.•.">:•:>rUt:J• 
icin, c1nd· d.:-~11£1 tin Ovl-\.1 l-\C} a~: fh-s:•ii;.1(~ ch-..~n-;.;.:,ther.::1py 
(CT) .:.n :r1elcl~t;1lir: bnmst ·m·tt.~r {!v1BC): a ptmse 1I me~, 
of thr-=- lloC\~=ier ()ncotr,~'/' (; i:oittl {=Jb~tx}. l'n..'>L"; 1\rn Snc 
('Jin 011co! 1988;7:A.l.lS: · · 

166. Goldi,- _lH,, Coldman AJ, GtKl,11!~,k;i~ GA .. 
Rr.Lit,nc":I!: frJr t!1e use of~(t rnnt1.n>~ xwn.~<...-ro::s-resjs:tant 
ch;::mc,l.hm:,1py. (ancer Tn:,1l !kt 196~£.6:113\l-·liW. 

l67. Gok·Jje JH. D:a~g r0~;.i~t:1nce and LC!fiLttr ch~· 
5;,,0U1<trar•y si.ratt!g}' in bH~i°~St can(er f-.::•:?a'.~i C,u1c~:~
Re~ Trf:!.at l9B3:3~.12()- l36 

168.- Hc:nd1;:rson JC, E<:-i-·c·> D:F, (.\-,tnt~ r~. I-tu.Tis JR. 
C:n-1t~llo~ G. New G~~t~nb :1.;,~d TIC\/\-' 1nedica] tircnn1enfs 
fp.r .=Ri v;:;nrw:l hn.:a:-:1· !..'.aBC<'.~·. S<-.rnin ()nc;,)l 1907; l4 :34-

·J69, Ah-m~,nn f), O'Fallon J. ()'Cur:.:ncl t\:1T et ?..l. 

~~~ :i~1;::~-~;l~• ~~'.€~{ti~;~~~ l;l.! ;E<~~:~:~ :;f !;~~~~ ~~~:; l~~--;~ _,;~~E~:~ ~: 
'J9'i'8;1;219--226. 

170. i<l!nn,·,iltv GT. B,,~ton B, )vl:tdwl! lv!S et ,~l 
Ccunh.irwh.,in ch~-11,oth!~r,M)\' l,Yr t,dvzlnct:d brt:!~t!it (·2.0-

C~!t ~ ~{\\>o r~girnt:T\~ ~,:,;1t,ii;1ing .Ad.dn1:ny-cin. Ci.n-11.:-er 
1978;4:2:27---~~:t 

.t7L Tor~nev DC, Fc.fk51)n G, ~:hrra1n Rlvi ~:. aL _c,.. 

;~•~~:;:t~~~bt~~1ti~~ri~~t;;r~!,~~,-~~. i;,~~:;;!:";;,i,i;·;:;i::; 
n\et.astz;li.c breo~;t cdncer. Ctu~Ct'.r Cl;n Tri2.:s 'j~1J;2.:24/-
25i.i. 

~,ari8:~ (~1;;~~/~m~~bt\~:1;\;~;: f;,l:;;:;;;;,r~~i ;~\g~:~l~~: 
~n nH:·ttbt;.Hk bre~-1:H c:lnccr . Cou-n)urison ot rnu:tiplf' 

i:~:~1:il~;2~~':::~,~~,<~f l~~~~~.:i:;;~::~~J [s;·:~;~r~;~:~~~~~! 
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~~-;1~ ;,~;~!~\~~~lt-'~-~};_(ytnx«:~ <:nd f~dtian1yrh·:. C:J~:t-

~73 . Cn:Clf;"an rte Grc1.1n ST, :\hr!li.Hln 1)1.., lr:g~e 
JN, ~ lmon;;o::i )H . !vlMsd1kc R!' ],·, A piJ,,.5,, !l'I dinl,::,J 
tr·ial corn::~.,r:n~:, the c:..-:.rnbinatfnn c;,,,•dor.1-hospharrddt:, 
Adti.u,·:y~in, ;;~::pb:tln \-t'ilh <:y..:k;°ph.:..1'.;ph£unide!, 5-
Hnorournc~J .. pr<:·dniso-:-1t~ ~n p~ltk~~·1ts 'l'.,'ith .. -idvar~c:!d 
bre.;;st .-.:c:nct:r. J Clin 0!1c4..d 1984.: 2:12(£~--.:.2t:t1. 

~'-,.! /4~- (:r~.t1~H~t',i G;, : lnnt~l-~~ -:~~-~. \--1,~~;;1Jri :4:~ :;; iJi_~.~!'.-
1..:l~t--•ho::p h~ml":1..: .' r.,,\ , hn':rc.; ;,,;,u~1..: ., .... •• ... !-t.H)rf)Ll1 dt:~, ,,lL ... .:. • 

n.-.1Ung vt'ith Adri.=:.[nycl!t ~"!.fid inif.,)ln;<:n C in :net:15f,1lic 
b-r-=rtst •:;;1·11:P.~·: rl. pi.iot ·~t"!;dy T1.1n~nrl ·J987i73~303--307. 

·175. Ai::r.~:r J. Ko1·z1u.1. .~_, Pcrloft }v·l ct al. A ran
d.umi;,ed mmpa1 ison oi CA!', \?AJI i and VA TH ili
ternaU11~ '.vil"h Ct,-1F'VP fe-:.· ?.civan!'.'t?d. hrP..~~t c.-n-;c{~::,-. a 
CALGE ~tudy (3b5tr). Pr;.1c :\1:-, Stx .. Ciin ()ncol 1988;7:8 . 

l7l~ Cu ,,::. At t~c· ~ t, r. ~>t~~t Met td. L"'nprovi.nr 
He<! qm1!Hy c,f lifo· rlu1</1~i; cht>rn,)th:m:p~ fo~ rl,I •,m ·e,1 
be.-.tit ,-.int~T . . .:11 rnn,:is.;1tof i..ntermit!t>,r,~ nn,1 ~rm• 
Un ,1ot:s ..- , e« i n-:cn t' :,trilt~gk'~. N En!?;; J lvit~d 
I!'/1"7:3'J7:H-9['-- 14'.l.'i. 

'J77. K~rdit1a l CG, Sb--r:~d 13J',). C0nfronl'ahor: ~ ... _;fl·: 
Gn1ccr: hi~;tG.rit..'a1 and c.x:::Jcr:Hr:J .1::.~)ects. in: (;ross SC .. 
G.-,;:b S, eds. Car:t'~!r !E~:1t!Ht!!\t t:i.,d .::~~t:!<.cch in hu
~ -A1ts.~~ t~!!~pertit.·e. f\Je\t..~ YtJrk~ Spfing~r-"Vf~rh,g, 
1\i-g;?:}(),i-l/~1. 

173, PerlDff ,\i_. l-Ic!rt RD.1 Hoil:1t:d JF Vlnbhi-;tine1 

./~,drfa.rnydn, thict!?pc.!, ~nd hc1ioteslin {V>~TH) Thf:'.r
,1 py tor ,1d•,•a ~~1 bre~~:!:-.;n~:~r r:trad.t~~~ h.) prio!· (:h!~
m 1t..½!!rnpy. 1...att•.:cr l f ,.-r,~41lt):2·:,~'4-1:1.-,1. 

l i9. H,,rt RD, fl,itlul< Tl•f. Flnl:~nd JP, )nc:-d,1y 
l:A t H (n bJ .,.,t;iw, dd:,niyn \, !':>i0l~j>a ,\nd h,ll<l:1!S--
1inr tb L•mp:· for ;;;.h-sm,:;.,,l br,•,t,;! (;,1 :)Cf,f :~fr:ictory !() 
d 11.•1L11'1ll't!a'f-'ll' Omcer 1•·1111 ,: f;. li:'.2- J.c;~ 

180. In9ii:; JN. tv10Eli<1rd JA .. Sc:hc1id 'Dj et al. R;.;.nM 
tknniz£~d tri::tf of doxon.\bk.ii-n :...1lonc Of co1·::-1bined v~·ith 
:,-ifH.:ihaine and n1.i ton;\:d.n C k, ~-... ·onE?n ;.·t.ith t1i.i!til 

stat[,: b;east c;,11ee1. Arl\ J CH,, Onco! 1%9:12(6)::174-
!80. 

181. Lui~:arl. SD, \.·"l_itrniln GB 1 Fortiock CS i\dri~ 
<lfi)\'d::.: {do>:c)rubidn.), v1nh!r1~tin::-\ and n1HnnlVCir'1 C 
crn\--:binJ.tkui ('hen,olh~·r~pv ·in Tc.~t1\1cto·rv brcJ5t cat·· 
dnom.:;. Ca:wtr l!'IS·l;?}:1252--'/255. ' 

182 C~uc,,..~al HS,. Brooks R.L Jon~s SE, J\:filJ.<.'i TP. 
Treatm,,nt <)/ advwnn·d h~ am ,~nc.::r with m~to,mydn. 
C wml>1m,d. with V\r,1.>fas l-\ne m vJ11<l02;;hv,. J Clln ·on
co1 1953;I02):772-• 775. 

B J . Skcd RT, .\ndcrs<2r; lW, 'J':;irnw1- ~,, ;, !fon'>(rn 
/>Jl, ldm,v RP, F:1-lkso!1 G, Comhh1r:1i({o d u,;nott;e:-
1p ,, of ::1dv:Ht.:.ed bn~a~I. f:<:nct\r. Cc,mpax,faoH ,~f tl b ro
t.l ndulc\toL d,.,x t."lrublc. n , vincristin.0_. a nd 

fiuc)xy1nt~:;h!ron(.! to thinicpa, dGxi:~rubictn .. vinb!~s.
:.i:ie~ ,:rld fill• ·vn\t\Sh:.:r(1n<: : an Easterr: C o r,,:;ve 
Oncolngy Gr~ l,~i., $ludr. Olnct'r 1989.:6•:1:l.393, ... }599. 

'li>-l,. Tann\r N, Y.1p H-Y, H,,rtobp,yi CH, l-fo;:; V, 
Buzdar AU, Bluxn~nschi:!n CiR. Sequen~ial C()ntin:.101 .. ~s
infusiOri v:ith do:<o::nbkin 1n,d vinb!;,i,;1'l;1t;': -~ n ?.ffc~c-
ti...-': cherno!herapy con1bin~tion for patie:,ts \,•ith l':d
VtH·:<·~:d bn:~i~t ~an.cer picviousiv tre~h.:d ,.v).th 
,~rdnpl1(1~r1: ;:•.;n:idt~, n1~t.hntrexate .. 5:ru., vin:::rist:ne, 
and pr~dntson,i, C,incer Tr.,~I. R,,p .!9S<.;6/}:10J9--1:}H 

lS;5 l·Jiirdii,g J\'1,. 53~g-ster G, .h1U:;tc::·d tiA, K-i!:(t? 
SB. ( ,."!lJ'n l l ~C. Adriamvd~.i. viri:t ristinc iH'ld n~ .. t{~
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equ~\·ate::n~e despi~ <fr~!~l ~• · <.iill:rJn(es of ,·~,,~, S\!he.J ... 
uie~ <.r.. c:; d 1-ffH.l-i-phtt.:)'l.~<1,. m0th.otr(',a!~; 5-~h..fl.rl"'•:ir· 
.,cil , ·m,m\Jnc .~nd pr•~drilia{mr. /CM:-~ i >! aclpwant 
lht! <'.;Jf ~ u~•Jc'·1-'u,,,tl,·~ ~t1tge ![ brt:'::l>l 1:;,ni:t' r 1:a1~•tr). 
Pmr ,\m . oc Ln Cr-1~,i l'<$S;7·."'a42. 

2.16. Perlof:f JvL Norio11 L, Kc;!ZtJ.Tl et c1J. Advi1;~-
l;JgNif m A, rL,myc,n (.A; rn11th:11ulk1r plus llftl ,,r-!,li:1 
(rij o;"t,,r- 1.ii. itt:11 clrclt1phc,S1":hil;1,;;t~,t rn1::.ho!r!:xm.c, 5 .. 
f-11ll1'ui.u, 1•~ii, ·,ic; ·rl!'tine .,nd pr.1dxriso1w rc.ti.1F 'IP) f~)r 
ecdi!• •,::n~ Lb'<'.3pji of r,,, ,';:..;:,vi;.!l:\,'ic' $1,1it:' !( br.,,~.;1,.,1n-
a ir (ahslrl , P,-:u1.· 11 31.u: C:in Onro( 1% 6_;,5:7(\ 

2.i?. lioDadonJ\:l.C, Vc~i=-:gt~s:;.:1 F' Ol\~c-in t~n:;f! ad~ 
juv·1'l'" tre" l11l<':"t ' If J'> l"h--0·'sk ;,, . ..,~ .. , Cilf"~'<' l' i(•dHn•·i~'' 
j N~:i.l'ci.n~c~: 1~;1:;i p;;6.:si:5·:1.~<:~:J~;~ · \ .. J.-: ! ... 

2JS. Cnntrnllt~d tr:;;J of t=tm<.Y<i!l'n .;is :H~j!r-'an: ;:gG~-:.t 
ht :ni~~ig(:uHJh::: ·'11 !li':J:l) bri~~~ ca1·,c."€r . fr:teri1r: ;;tn,ti l

:.vsti ; t' !ur.u ,, 'iln; -tJ..y ~k1lv:ad~"t ''-ij r.i.vm.d I'ri£1l :...1!"'.~,1-
;iui,ti,,1, (U,,-.: nl M Civ,lnmm , ,i SWc; ii t,: Cornm:t'tt ,'} . 
Lancet I9f{;; J :2S7--2f~l 

219 Crn .. .trolh~d :dal of t~:;L':::),:.He1-: ~.-: s~ng!e- :icqu
Vi\ r+ tt° n-p,cnt in n-t«1t(Lt,~!'.t1.._>;1l ,d ~:,.-Jlt . ut=-.J::~! c,lr• .. -; t!r. 

A11;1! ' :ii!l at six ,·m·•n1 St, ~(}lvadt:'\x Adfov·r,ni Iri r
_$,\il>-~a:i11n (1L•~m M, Chl'l:l'm:ln m Stt•< rlnt Cc,1nn1H
li:'..:'). Lancrt 1985.:"J :~Jf;._ 840 

~:~a. Cvnt~·oJled :.da ·: nf t:;~·r~i)Xi.f(~l:. <,s a sini!;i~ ;.;.:.i

j:.1 vmi~ il£_ ,. ri l i n ti~ . \'ta:1~~~'1o.' Jl'!e'l'l~ t lf J.!'J~·1 ,; bl·t-c:~$, •.:-u11..• 
~r ".M lpl; ,ti. fij;hl l'W!!~ b"j l\!ol vade.:, .dj·,n,anL 
T,i,11 01i-'ln;isalio1> {!Jai,m M Ch,1 .br1m of 5,fi's,r :r~J 
Cumrnitl'«!') B, .l c~n(er l98S;57:1)1):l-1:.>H. 

.?.:?L ft.::;t~ C: Thcr}.1(~ Sl\t And~.r::~1n. KV1/ 1~t. t,l 131.:-nw 

~:~,:·:~ ·:,(:~~~~f ;~i\~!~~~,~-'..1:rt;;i''.' i,~:~~::;;,::;1 ~~~~:;~ 
vt~Jucs. L,\!1cct l.9B5;J: ~6 --19 

222 .. ~,d.juvt:nt fn.1noxifeu in the Jl.l<~nagen-,c.:Td. ;:,( 
op';.1r<t?b'll: brea'1 , • ...,,,;t~..:--r: •h • Sc0ttis11 tric;L R~·pc•rt ~ra,r,1 
tJ1,; Bre~~~t (:Cii ,\: ~r 1·daJ.s ~ o.t nrn.itk-..~. L.n.nct:t l9B7 .. ;'2.: ·-1-
1.7$. 

223. Ei~VN,rt HJ:, \/Vh,te c;r, Adj 1n-r.J MI ' t:d•n ,~. ~t:!n 
in '.htt J'nttftf:fP'1<?nt 0t op<,r;IL'l!l'.: bn!:, :-:-i- C...'\U('~r: 1hr:1 hf.'.r.,i:
lish m ,,j 111;::;~tr) . Thl,d inti,ro~h/JJ~,,1 C•;:'!cr;; r<;l l1C~ o,; 
A.dju.::;:t_:-:t T.t~•=f<tpy :>f r3 ~?l<HY B:"i:.~cl.~~ Can,:~r, St (;;:ll· 

l,-11, SwH1.e1,,mc1. 198o:1s. 
22•.t Rutqvjsi. L:E .. C,.:denn-:uk 8, :Fm r~a:1d~~-~-T ,:-t ;;1.l. 

The rch1:·ion~hip li<'t(~<:-('Q t1i::,m1,~rn: r"nq)t<•1· o,n::tn! 
a::d th:! ~if,,·:r oi' adju 'c\:'! t1,on1 \JXif1m in op<>r::ib!e b.reaio,. 
cancer. J Clin Ono)[ 198!\?(l0):Hi'4 LWL 

.225. fishl·t B,. Hl:drncnd C, Hn.--:v,··.:.1 A 1::'l ~iL !nf!n· 
<:':U:e Cll llJ!~lllr ;,-~IT;)ST!ll lmd J11\ et:knm e n:r:~•p(:.,c 
I VHJs m..1 lfl~ .tci~pnrs ~ :~) {'"a!l\G-Xlfrn.': .J.~d c.hrmlfJ hizr .. 
apv m phn-.n: t>1·c•D.5Ln 1\,'. • T Gin Ot1cd ·19,~~; (·l•i:2~'.' ,. 
:241. 

Z26. F.l~;he:r B1 l{i?dm~H'\d C .. t3rff','/:, A c; id , /\-3 
Jll\ 'Jn~f ch1.!J"tLO thv,apv ;,,uh. ~!.r-:d v,.-Jtho;,lt t.l:lu1;..: Jf4!i\ TTI 
Jh,! t tc,1ui1ct,I if y rima,y m<:':<'it !:,1nri:cr. 5-vem· 1f!sLt!G 
11•,1111 thr> f ,,Hrn\,, I ~- a"g,cai Adjuv,1:i; Bn-.'1~1., tu\ Bt: ivP.I 
l'rc+~ea t,·l,il ) (.' lir. Qi,cc,i l 'Jl:l/1,-il~):~5<?-,f;! 

~7. ~rwlor ~G I\' :r:;i1y1;;i~ '-'11·'¥·, ·1ue1 .... l Lt1. "~t :1 

~ ix-.:'.'m' l..~'!-i~~h:i -rr: tht' En:,J•f\',1 Cot.1F'Cr;1t1l•c- Uu·n, ;q_~ , 
·:r,,np kiill cfllb-~cr·,~ru •ri ,01rn.11!! C1'1FP· ·ct'~us C:MH'T 

in pt,lS',:mcr,oprHJ'ji)~ :'m1:H~.ts- ~,it.h :iUlJ<'"" r rt<tH~vv l~r • .. ;)! t 

car:.c.-.t:"r J Cl.in C).:s•,(.ol : 9~~~~7(7):~7';},- 8~f-) 
128- ratkscn HC- Gri.!\ R., 1~:.i!ty._T~ \VJ.1 t?L ,~_;. Ad-

ju·,,rnl ti irr), vt 12 cydt,~ :f C.'vlFPT il,1L,w,id b.v _,t,,. 
-;t~v"'lion tH ~on~h•. i,uus t:,tn,_,!~~~~~ , 1i1~•tl ~ f~)ur cvd~~~: 
of CfvlfP !. rn po~;tn:wn.opa.u·~.Jl v.;osnen \;.:ith b:.-•-:':~_.~t 
;..--:nnc!:,: ::n "£:3:-Ht:r1~ c·c,cpc:1~!h~e ().;,~:c;icg_y Gnn.q.1 pha~ 
HI -slt1dy. J Cu~~. Or~cci 1990;8:::,99 ... 607 

?39 l'l'r ,Hr, , c l ,hr I-.;J.I CC'nw11,,ns Di.:"c!-
op,:·,~nt (" IJ~fur !!fl\~:'": C.t1_ A.a fu.vani Che;i,l": HJthi.:t(1f') ,:~d 
End'· Th:t! 'l'fil'iiif?}~ frrr R .~:ast C.1r1ajr N _. I i\11,n )gr 
J9$r;;J :'i-- L~9. 

230. fi.sh~r £), R.1~0 
... lln.(ff~.d C,. D~;1~ib'ov i''<V t:·t ~~[ /\ 

rn11m,1nr,acj cllt11G1i t;ait c-,,;;lnatin::; ·;,"'1urntui n1t1!h 
ctr.~:.;1:,lc..> nnd !1 1,1(.!f<lu~=:,ij i::-: the trr, o;·wnt t"?i :'i-~h-.·nt:e; 
w1;lr :tod.r: 4 nc~c~t'i•c 6.re;ist i."a~·F..::eJ who li:.li'L "!.:'!,:.r1J~t;:1 r-: ~ 
n1, ·~p~or•r-eiF1 li ·e t na:s;Jl'~ N Engl J Vf >d 
! 989_::~2G(H):i7J ... -$t'.i8. 
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n .};;~l n~.~<l~!~~~~~-·~i~~ l~;(t:~Ft:,;~~;t: !~:~:.,~t~~~;:·:~ }];~;;~ 
ti,;· ,,i Ch:,,b;::· l ~M:3(12):1--.10. . 

232 Fbht"i B, Ci)Stan.tinc J .. Redmond C ~t ,~J i\ 
1~t·r1:tk~:-i1i:z.t:d r_j;~,f~'7d lri~1 tZ-".t-;:;hr:..1'11-:e l~rr.<r1.ffer. ,a ··he 
•11::.:t1t1~11t of . Mitll'J(r. tv!! 1 ,11 l.ll-f~-,.,n~;:1t'":" b,·east can• 
i;i';' who h1;.v-c ,,c;h\~f,~:".•~c•eptt!r•po,si:h'<: tun,nr~. N 
Enc..i J , 1.cd 1Al?:321)(8Mi";l--4tt.:L 

"23~ M,.r,~;iur .EG. Gr;;y l<. 51..t;il:1 Al ! !!t ,1!. Ef. 
fo:iic'I ui ~ j1.1;•,ml ch~.rr,,,·tl,,:,,t'lp•· in higi.1-:isk nou 
r:~,r,1 t1 ' I! lu~,,.;;, -c.,nc.;r A.I\ 1Ut<."q~f,;11p stJJ . .-!y '~ 'En~I 
I ,.!1d 191l\i:J2l)rx,;.Jf;';.,.,\~O 
· ·:;_·N R(>"il . PR, C. r:,;i:hcn 5, S,1 ,!ic PE', ~lm::e DW, 
}.-ldim;;n --;, . / 1. fotlil; !tr~n ;.,,How. Llf, $lttti~• <Ji :irn·vi~ I 
'11 ""'lft:' l fl'b'-iGMll) a~d ~tagc 11 (Tl~"ll.MO bNi!.>SI 
;:;1rti1\~n-,H . j C'ii;, (11•,,;111 l\Jll9;7{.'J!·15;;-.,lf,A, 

• . l5 Ro~ner !), l,1i1t! 1/'.'W. /\!Cld~-11\!;!., ti •1;inm11n-:il 
,ui:ruti\/<' '-rl't'11~; om,n r,,!l l3C\ mit,rni.i! tir-.:: n\>t i:~::i· 

dld.,fr~ for-..iulmi; ~:,~1~mk ,,;![,,1v;;-i1,: 1h~~•·a,,y rSAT! 
:,)J:otl') i:rs:,c Am So, :..Jin On-:ol JtJW..;$:A72. 

.?.36 Lcitn(!r ~. 0l1!,; /;., ,to!r<?r1t:(J1\ r l'A· tr,·r RV. 
S\' ''"" v.cr.r f()l(()W- ·t~ o. !ti") p<1ti,;,n l~ ~..-itl, Jl;r,all (l,~~ 
flt,,n (lr .• •q11,.l 1n l ..:1t1) lorn)!%ed ln~"~i l>r<M~~r.~nt~ r 
(fy~•.L .. :\, E-PNIJ-}vlO) c~~hs.tr) Pn·,c An~ So:.~ Ch·:, O·:i,~01 
193:.J;S::-\l?..3. 

2g7, Va.lag1-1::;::<l P.- T~G.u:ini (;, Boric1do11na C. St~l· 
c-,;gt· t1'<!311::1en! ol" ,..arlenb. uH<!ltng- l'~hf~ ,11\l!f i!i: • 
1uvant CMk cht'::1\ll>lh~1-apy. C>111ce 0 lW.1i;:'8:1ttl.- 14!'i 

J3l't ;i(urdi,111) cc;;. P~-rry MC. ' t)t".l.l lfl $\H, fl,J.:~• 
1---fA. Git\.sb.:r:~ , '{m..J We. n,. JJOll:"i• .. • ;o d,::n:.<1--
1h.:-111P,\' or ~hem0i·,nrr,1rm11l ther,irv in ~d,·onted ht"!MI. 
-c:.,n~·/' p:;ti€'~t~. 1rc11ted p11i1.ao~,rr~i lvith :u1j:.tVilJ~t cb~-· 
m:,Ihempy. t «: 1.t,:11:I ;in<1ir~\t <:f CAlGi¼ Slud,' oO.~). 
("~ :a!'•'s: 1\l&~;(>'; ,41.::---rl~\ 

23';1 P~ir.k~H ;'\,L Lesnick GJr Korz--r..n-1 A, ~ta} Ct~m
t, ;\;;-t;M\ dw1r>•>ll 1c.HI ~\• wjth m~sl~c,omv or ,·,1dfu 
/her:lP)i for "~f~ ill bt~,~st cmciuom11. L\ Caric<!"t and 
! ,,~,lb:~rr.j;i (:;i,)Hr !:! ~tndy j Clir: Onrnl 1 ll&S;t,(2):::H1.-
1!,1.J 

21/-0. Llppm,M1 \.1f., Sura,;,, HA, itt-.t, ,\)' C'~, ()1111.
!~11·th Di-',' Jr, Lld1kr , W•'.~k·y MN 'Tit> rn; ·,.ni u; 
it'~lly udvanC!!.;.i Or~a-st c,1.n.ter 1.tsfa~; prun:,;-r? i;,ti\u:-.. 
Lim, ,bilfrtO,l\c-ra}IY with hormon:;,l 5'-'l1chroni..~lion 
i,il!"wt'.d '.:<y ,·Jdi,1!10,1~ ;(1er,1py w:th ot v.-hhc:.:L de
; 11Bd11::, ,ausi, 'lt. NC'< ,40!111$;- 1%1:;1 :1~3-.. J'i9 

~,; ] s,W,il l'l [-,M, 5.ornH RA . J:lagl • • C.'- .-t i.l 
N~o:;dru-,71;1( chemmher'-'rr tr: tb: c~,1nt,inH2 n'l>:<lnl
il_;, pN1'.\sd1 nf t,i,·,d!;• ;:idVithred r,onme!a.i',1'"\k l.>r~.1;<\ 
c~~ ri-:..~;.?r Ct., nr.:e r R,!s 1987;•i7( j .fj>xiB9 -389:1. 

2-1:2. Olson )i , N<!cl>t.~){ D, 1",1,1 tyn K, Rl~hu1r M, 
fcjU :,Cl' \ ~- Tl~ U1./Ji1.'1g .. 1',,1!•1l ili T<.!"1:1:t, blc s!;I~~ l.tJ 
• ' t""..¼.~t c•;. nr.~r-· in"":-.;,~~~,,.,-: r.:i-,r.pe!~tjttr' Ona.Ir.gy G;t;u? 
la~, { bstt), ('r.,,,; .\1:,.1 $it(; Gin 011t;ot bS' ;fb'\r15. 

.?.4-3. Lop; ifiz! CLI l-{.:"1ss AC:, ~::Chray h·if ct ~1]. Re 
spra,~ . c~t in~·if•i,rgiut~i1H. <.!.h .-1nt:t;1 d brt:rtf"' iiin.Cc: 
(Li>~-'11:!C") t,, init!;; I <'<l rrl l•ialkm ,:11.-,,,1,,tMt.iipp ,\ pi!oL 
•m1,is , f ;h,i North Ce, tl,,-;;] C:u11ts- Trt-,, t\? ent Gn)ttp 
~,,1,t ·M.iv~, Cl4u~' ( r1J<, .-\ m fa,._ ('!,r, OnwJ i~mS';t!:-!2. 

:?..<M. · Hc,nob .. ,gyl t, ~. Ame, Pr !:hu:Q~r AL' et al. 
tvfan.:.i~c.n~il! lt:: (tl ~L,g~ _H pri!r.,,!y h,e;.;:;-J Ci:'-1.:~r ,-..·1th 
,-.-,1n1.i.;~, ":h,.'~'"~~.r,1pt'! _;~r[,C:_ry ih.•d ,o\-·U,,l!nu ther
, p,·. C r.LCT 171'-,.112:15\t, -l;,!9, 

··:!!!:' . $h,m;• \ fM, /'8fll1:l,,>n "'01'-i P,•gi? OL. ~r,,c;, 
Fl\ lifa111:,w n:tl, fI; , fa1i1l,13lff~~tt) rv c\;rcir.,H:1~ 6f th•.? 
bf;.:a:iL ,:~i:..!kJ~ t \~-~t!' \ "f clJ'\d ::;\t!nfn.:t1 )• t)f tb~· \. u.;1Jl!ri,tl! 
,!Xp,·-rini10 >.,·Hll 1'm li •l'H'l<:;a,hy t hi;r,\~_\' Aw f M-,~i 
t il5;N:.'f.JS-.,",I. 

Chapter 54/ Bw.i;;t Cari,:<>:· 987 

J,t(l. Ch,-----v~1Ult~r fl r .~s~~inlll ft. (,u.nnn ,,, -:"'"~ 
C, BaS"t!r i', 0 .- i(: Y , [;1fo1.mnm•.,:;i \ bi'!l ~ ~~11t,..-:. -l.x. ... 
r.;,~\·;x-~'lUf~Jn u.t t,il\~t;nst;e i..t::'tt!'('i bv 1. \1~11r:rh~1l·-- \H~ 

n:L..Uiw,tir.l-:! .m,;lvJ, . C,n=· 1PS?;60~. ~:-90-:!. 
1.47. {,i{;:]o\s~,;· r:, Dufour P~ Oi:r~!.rnt _iF et a} . R~~

sui~~ cif in it1ni do:«J;-,,b1cin, 5-hlimlu,~Ui. ,md ,::,,ck>· 
ph-,'>t~phutt\idt: c:e;rnbin. tkn~ chcrr.(!i..he~·~1py°. frn 
1.=tfL,r::11r:J.lthy C!l n..in \H1'l ., , . .>f lh::! ln·\?, :,;;.. C1.~uct:: 
·.:.9S0;65:85.!-855 

.1,j!,i . . A;ii_\'\ U(.,S, (':.-:c·;.1br- Dl'., f.',.<l,<.~fiHln~t :-.,/\ C:.:~r
cin~1 mu i~.f ff\<: m~'tlt: b!·en:,t it~ \'\11.:st A.r:-1'-.,r~ -!.t~1d .:i 
revi~v1.: vf VfDrtd {~tt:i::ci.tii.n::. C~1rK:(•r l982;5-;J:·l664-16{1'?. 

1i5 ~- ·•;,!:'llC.r: Ft,.AI1 ilCkr;~ · ·0 (~ • ..\nii"'fSG:'l JR. 
Ly1m 'l ,\ R° B,!11 M, 1.:.,o:;-:,;,7,17 -:;u·vi,·;.l lr,)lQ \•ina c~n
(l'l' o' thE- ,Mi;; t--rt,.-:: ,t in r.;-,1rthl•1'l;l lrili~d . . , ·r!.'porr 
,,i :,ll (';lst,S C'z;,cef l.')i'l5;"3,5;,,-t&-'5!u. 

1::'U. S:.ddh-\v.1 I' IVr:in~r R, Mr-rb )_. lv'.ar,;h RD. 
.c.-:~lCCi C! the •3~\{r~ b ':"t~,s{• \Vith J'1'!~k,ng::..-d SlE.'Viv~~L 

C:n(.(:r 1%>:l:~·t6-3i:-l 6:'16 
El . Grtf;ith 11~ 1vH.t~ ~j.!7r FI\4. 1.1t:\ li: brt~.:;:;I c;l11n:r: 

u:pdnf~ -i)t, s1 titetn~ 1.ht.Jtapy. R;;,~ ~v;~: or: .Erid;.::crin~-· 
J~;;lll(td Cu;;,1:er 11)/,-1;31 :5-11. 

232 Dcl1~g7:ri \•VL. Ca:1cer ol tht· !n~1::: br~a~t In: 
Don~g~n 1:\iL, Sprrt-~ JS, ?.ds C:::1n,-~r of tb~ brea<:-t 
3rd ~d. PhUad~:lphlt: \.VH S:lur~d~n, 19f")3:7.l6·•-727_ 

253. KuntMjir.,. h. Y,,.p H-Y, i-l " rlubagyi G, Bv:t..
dm ,\, 5hmcrnd,dn C. f·krtl't(;rn1l th"ra,,1~ f.,r met· 
:1'.'.'H\hr. ulJd~:' br c,;,,: ~ .~,.n~cer A.::ct·1 h1 !-~n~ ~.1f.!.tJ 
]'!fi"-;.,,n:237 .. "'11) 

2:H. !k<'.wo:;.k vVR, l le~-d,)tfkr C, D,u1.wy J, li't ;,L 
Bie(lf,! can(·e: in men: d.inica{ fe;itor~s., hrn.·i~·tcr• . .-:~ rt<
,-~l'tot s tahi!i., ;n:1d n~s.i..~,:inst• to !h~x;.r::.>v. Can.i..:~! 
F•$·;,'6l;:133i'-l340. • . , 

2~.=:.. P~tei JK . .t'-1~!l:r:olt! "L I)a;.·.• ·n .. \1(!l3:-3tctdc breitil 
ranee-:- ~n :11a1t:~: asses511.1~nt of endot'J·h,f th~~·.1py. 
Crnc:c,, 19M@3: j c,44--1346. 

:!5-6. ·PaHcrs~n ~S .. 1~1:.t,.:rsb\: L,>., 0, ch HK. L'. of 
iaflUJxH'~n iri i:dVtl.i'l.i)_j,i tnal1.t b~~~~t !'.i,1,i.'i,:~r. CfHP,,.t·r 
;·:N~t R<:p .t9~R1;64:t30"J-H04. 

:.57 1:h·1;"ni U .. Tun.1Glo S, Tt:bm.i.nj R t:f-. 1:J Ta
n:~.1.xift'n l·wfor~~ <u\d ;~frt·:r ord1i1?\~t(\JUY i.n a,h-'<:n~:(:~d 
n,ru,t bn:a:it ~i!!.1ct'.r Cm:K~!r rrt.:at Fe·p 1'9f:2;66: .\ &s2-
1!!83. 

258. P~i!H1l~t.i i\ ~1hut~;r~i /).., Hu~:..ttb. L .. c:ra:;r~L:Uini 
1'i-·i . Pian.fl 1;. d!l!~Wu~~• ,nedr1J'\.~'~·n-uw:·s,h:r'u.!1c at·t• l~i:.e 
~n .1. ... -l:ua;,c.cd a1~l1c! brQtlSt cancl.!1 (~~~tt'..'.i T~'4:: .. ~t l(!!p 
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I. INTRODUCTION 

Hospira, Inc. ("Hospira") filed a Petition (Paper 1, "Pet."), requesting 

institution of an inter partes review of claims 1-3, 5, 7, 9-11, and 17-33 of 

U.S. Patent No. 6,627,196 Bl (Ex. 1001, "the '196 patent"). Genentech, 

Inc. timely filed a Patent Owner Preliminary Response (Paper 6, 

"Prelim. Resp."). We determined, based on the information presented in the 

Petition and Preliminary Response, that there was a reasonable likelihood 

that Hospira would prevail in challenging claims 1-3, 5, 7, 9-11, and 17-33 

as unpatentable under 35 U.S.C. § 103(a). Pursuant to 35 U.S.C. § 314, the 

Board instituted trial on July 27, 2017, as to those claims of the '196 patent. 

Paper 13 ("Institution Decision" or "Inst. Dec."). Following our institution 

based on Hospira's Petition, Samsung Bioepis Co., Ltd. ("Samsung") filed a 

substantially identical Petition challenging the same claims of the ' 196 

patent and requested joinder in this proceeding, which we granted. Paper 40. 

Thus, Hospira and Samsung together are the "Petitioners" in this proceeding. 

Patent Owner filed its Response to the Petition (Paper 41, "PO 

Resp.") and Petitioners filed a Reply to Patent Owner's Response (Paper 55, 

"Reply"). Patent Owner filed a Motion to Exclude certain evidence (Paper 

68), to which Petitioners filed an Opposition (Paper 69) and Patent Owner 

filed a Reply in support thereof (Paper 73). Patent Owner also filed a 

Motion for Observations on Cross-Examination of Petitioners' Reply 

Declarants (Drs. Allan Lipton and William Jusko) (Paper 64) to which 

Petitioners filed a Response (Paper 70). Additionally, pursuant to our 

authorization, Patent Owner filed an Identification of Improper New Reply 

Materials (Paper 67), to which Petitioners filed a Response (Paper 72) and 

Patent Owner filed a Reply (Paper 74). An oral hearing was held on May 8, 
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2018 . The transcript of the hearing has been entered into the record. Paper 

80 ("Tr."). 

We have jurisdiction under 35 U.S.C. § 6. This Final Written 

Decision is issued pursuant to 35 U.S .C. § 318(a) and 37 C.F.R. § 42.73. 

Based on the record before us, we conclude that Petitioners have not 

demonstrated by a preponderance of the evidence that claims 1-3, 5, 7, 

9-11, and 17-33 of the ' 196 patent are unpatentable. 

A. Related Proceedings 

As a related matter, Petitioners and Patent Owner identify a 

concurrently-filed petition for inter partes review (IPR2017-00805) for a 

related patent, U.S . Patent 7,371,379 ("the '379 patent"). See Pet. 2. We 

issue our Final Written Decision in IPR2017-00805 concurrently with this 

decision. Additionally, also concurrently with this Decision, we issue Final 

Written Decisions in two other inter partes review proceedings concerning 

the ' 196 and '3 79 patents brought by another petitioner. IPR2017-0113 9; 

IPR2017-001140. 

The parties also identify litigation matters pending in the U.S. District 

Courts for the Northern District of California and the District of Delaware 

and on appeal before the Federal Circuit Court of Appeals concerning the 

' 3 79 and ' 196 patents, as well as foreign proceedings concerning 

counterparts to these patents, as related matters. Paper 81; Paper 82. 

B. The '196 Patent (Ex. 1001) 

The' 196 patent issued on September 30, 2003, with Sharon A. 

Baughman and Steven Shak as the listed co-inventors. Ex. 1001, (45), (75). 

The '196 patent issued from an application filed August 25, 2000, and 

claims priority to provisional applications filed June 23, 2000, and August 
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27, 1999. Id. at (22), (60). The parties have not disputed the claimed 

priority date for the ' 196 patent. 

The ' 196 patent relates generally to dosages for the treatment of 

disorders characterized by the overexpression of ErbB2 ( also known as 

HER2), which encodes a 185-kd transmembrane glycoprotein receptor 

(p 185HER2) related to the epidermal growth factor receptor (EGFR). Id. at 

1 :13-25, 42-48. The overexpression ofErbB2 has been associated with 

breast cancer. Id. As noted in the '196 patent, a recombinant humanized 

anti-ErbB2 monoclonal antibody (alternatively referred to as "rhuMab 

HER2," "trastuzumab," or by its tradename "Herceptin")2 had been 

clinically tested and approved for patients with ErbB2-overexpressing 

metastatic breast cancers who received prior anti-cancer therapy. Id. at 

3:54-60. The recommended initial "loading dose" for trastuzumab was 4 

mg/kg administered as a 90-minute infusion, and the recommended weekly 

"maintenance dose" was 2 mg/kg, which could be administered as a 30-

minute infusion if the initial loading dose was well-tolerated. Id. at 3:61-65. 

The invention described in the ' 196 patent "concerns the discovery 

that an early attainment of an efficacious target trough serum concentration 

by providing an initial dose or doses of anti-ErbB2 antibodies, followed by 

subsequent doses of equal or smaller amounts of antibody (greater front 

loading) is more efficacious than conventional treatments." Id. at 4:21-27. 

The method of treatment, according to the invention described in the patent, 

"involves administration of an initial dose of anti-ErbB2 antibody of more 

2 For consistency's sake, we will ref er to the antibody at issue in this 
proceeding as trastuzumab unless we are directly quoting one of its 
alternative names from another document. 
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than approximately 4 mg/kg, preferably more than approximately 5 mg/kg," 

with the maximum dose not to exceed 50 mg/kg. Id. at 4:47-51. "[T]he 

initial dose or doses is/are followed by subsequent doses of equal or smaller 

amounts of antibody at intervals sufficiently close to maintain the trough 

serum concentration of antibody at or above an efficacious target level." Id. 

at 4:61-65. Preferably, "the amount of drug administered is sufficient to 

maintain the target trough serum concentration such that the interval 

between administration cycles is at least one week," and "the trough serum 

concentration does not exceed 2500 µg/ml and does not fall below 0.01 

µg/ml during treatment." Id. at 4:67-5:5. The patent explains that "[t]he 

front loading drug treatment method of the invention has the advantage of 

increased efficacy by reaching a target serum drug concentration early in 

treatment." Id. at 5:5-8. As a result, "[t]he efficacious target trough serum 

concentration is reached in 4 weeks or less ... and most preferably 1 week 

or less, including 1 day or less." Id. at 4:26-29. Additionally, the patent 

states that the method of therapy may involve "infrequent dosing" of the 

anti-ErbB2 antibody, wherein the first and second dose are separated by at 

least two weeks, and optionally at least about three weeks. Id. at 6:20-31. 

The '196 patent describes embodiments in which the initial dose of 

trastuzumab is 6 mg/kg, 8 mg/kg, or 12 mg/kg, followed by subsequent 

maintenance doses of 6 mg/kg or 8 mg/kg administered once every 2 or 3 

weeks, in a manner such that the trough serum concentration is maintained at 

approximately 10-20 µg/ml during the treatment period. Id. at 5:16-55, 

45:23-28. The treatment regimen according to the invention may further 

comprise administration of chemotherapy along with trastuzumab. Id. at 

6:4-8, 7:22-25, 45:64-65. Of paiiicular relevance, the' 196 patent includes 

5 

 



IPR2017-00804 
Patent 6,627,196 Bl 

a prophetic example describing the administration of trastuzumab 

intravenously every three weeks in combination with the chemotherapeutic 

agent paclitaxel. Id. at 46:5---48:4. According to this example, "[s]imulation 

of the proposed treatment regimen suggests that the trough serum 

concentrations will be 17 [µ]g/ml, in the range (10-20 [µ]g/ml) of the 

targeted trough serum concentrations from previous HERCEPTIN® IV 

clinical trials." Id. at 46:12-16. The example sets forth inclusion criteria for 

a study in which patients will be administered trastuzumab every three 

weeks. Id. at 47:9---48: 12. The '196 patent concludes that "[i]t is believed 

that the above treatment regimen will be effective in treating metastatic 

breast cancer, despite the infrequency with which HERCEPTIN® is 

administered to the patient." Id. at 48:1---4. 

C. Illustrative Claim 

Petitioners challenge claims 1-3, 5, 7, 9-11, and 17-33 of the' 196 

Patent. Independent claim 1 is illustrative, and is reproduced below: 

1. A method for the treatment of a human patient 
diagnosed with cancer characterized by overexpression of 
ErbB2 receptor, comprising administering an effective amount 
of an anti-ErbB2 antibody to the human patient, the method 
compnsmg: 
administering to the patient an initial dose of at least 

approximately 5 mg/kg of the anti-ErbB2 antibody; and 
administering to the patient a plurality of subsequent doses of 

the antibody in an amount that is approximately the same or 
less than the initial dose, wherein the subsequent doses are 
separated in time from each other by at least two weeks. 

Ex. 1001, 55:63-57:2. 
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D. The Asserted Ground of Unpatentability 

Petitioners challenge the patentability of the claims of the '196 Patent 

based on the following ground: 

References Basis Claims challenged 

Herceptin label,3 Baselga '96,4 § 103(a) 1-3, 5, 7, 9-11, and 17-
Pegram '98,5 and the 33 
knowledge of a person of 
ordinary skill in the art 

Petitioners further rely upon the declarations of Allan Lipton, M.D. 

(Ex. 1002; Ex. 1056) and William Jusko, Ph.D. (Ex. 1003; Ex. 1057). 

Patent Owner relies upon the declarations of George Grass, Ph.D. (Ex. 2039) 

and Karen Gelmon, M.D. (Ex. 2040). 

II. ANALYSIS 

A. Claim Construction 

We interpret claims using the "broadest reasonable construction in 

light of the specification of the patent in which [they] appear[]." 3 7 C .F .R. 

§ 42.100(6); see also Cuozzo Speed Techs., LLC v. Lee, 136 S. Ct. 2131, 

2144-46 (2016). Under the broadest reasonable construction standard, claim 

3 Genentech, Inc, Herceptin® Trastuzumab, Sept. 1998 (hereinafter 
"Herceptin Label" (Ex. 1008 . 
4 Jose Baselga, Phase ll Study of Weekly Intravenous Recombinant 
Humanized Anti-pl 85HER2 Monoclonal Antibody in Patients With HER2/neu
Overexpressing Metastatic Breast Cancer, 14 JOURNAL OF CLINICAL 
ONCOLOGY 737-744 (1996) (hereinafter "Baselga '96") (Ex. 1013). 
5 Mark D. Pegram, Phase ll Study of Receptor-Enhanced Chemosensitivity 
Using Recombinant Humanized Anti-pl 85HERl tn.:u Monoclonal Antibody Plus 
Cisplatin in Patients With HER2/neu-Overexpressing Metastatic Breast 
Cancer Refractory to Chemotherapy Treatment, 16 JOURNAL OF CLINICAL 
ONCOLOGY 2659-71 (1998) (hereinafter "Pegram '98") (Ex. 1014). 
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terms are generally given their ordinary and customary meaning, as would 

be understood by one of ordinary skill in the art at the time of the invention. 

In re Translogic Tech., Inc., 504 F.3d 1249, 1257 (Fed. Cir. 2007). "Absent 

claim language carrying a narrow meaning, the PTO should only limit the 

claim based on the specification ... when [it] expressly disclaim[s] the 

broader definition." In re Bigio, 381 F.3d 1320, 1325 (Fed. Cir. 2004). 

"Although an inventor is indeed free to define the specific terms used to 

describe his or her invention, this must be done with reasonable clarity, 

deliberateness, and precision." In re Paulsen, 30 F.3d 1475, 1480 (Fed. Cir. 

1994). 

Petitioners propose a construction for "ErbB2 receptor." See Pet. 24. 

Patent Owner does not propose any terms to be construed in its post

institution Response. We find that no explicit construction of any claim 

term is necessary to decide the issues presented in this case. See Wellman, 

Inc. v. Eastman Chem. Co., 642 F.3d 1355, 1361 (Fed. Cir. 2011) ("[C]laim 

terms need only be construed 'to the extent necessary to resolve the 

controversy."' (quoting Vivid Techs., Inc. v. Am. Sci. & Eng'g, Inc., 

200 F.3d 795, 803 (Fed. Cir. 1999))). 

B. Level of Skill in the Art 

Petitioners contend that a person of ordinary skill in the art for the 

'196 patent would be a "team" that includes both (1) a clinical or medical 

oncologist specializing in breast cancer with several years of experience in 

breast cancer research or clinical trials, and (2) a person with a Ph.D. in 

pharmaceutical sciences or a closely related field with an emphasis in 

pharmacokinetics with three years of relevant experience in protein based 
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drug kinetics. Pet. 23-24 (citing Exs. 1002 ~ 14; 1003, 15; 1006, 32). 

Patent Owner does not address the requisite level of skill in its Response. 

Because it is otherwise undisputed and consistent with the evidence of 

record, we adopt Petitioners' proposed definition of a person of ordinary 

skill in the art ("POSIT A" or "skilled artisan") for purposes of our analysis. 

We further note that the prior art itself demonstrates the level of skill in the 

art at the time of the invention. See Okajima v. Bourdeau, 261 F.3d 1350, 

1355 (Fed. Cir. 2001) (explaining that specific findings regarding ordinary 

skill level are not required "where the prior art itself reflects an appropriate 

level and a need for testimony is not shown") (quoting Litton Indus. Prods., 

Inc. v. Solid State Sys. Corp., 755 F.2d 158, 163 (Fed. Cir. 1985)). 

C. Patentability Analysis 

1. Content of the Prior Art 

Petitioners rely upon, inter alia, the following prior art teachings to 

support their challenge. 

a. Herceptin Label (Ex. 1008) 

As recognized in the '196 patent, trastuzumab was already FDA

approved and commercially sold in the U.S. by 1998 under the tradename 

Herceptin. Ex. 1001, 3: 54-60. The Herceptin label teaches: 

The pharmacokinetics of Trastuzumab were studied 
in breast cancer patients with metastatic disease. 
Short duration intravenous infusions of 10 to 500 
mg once weekly demonstrated dose-dependent 
pharmacokinetics. Mean half-life increased and 
clearance decreased with increasing dose level. The 
half-life averaged 1.7 and 12 days at the 10 and 500 
mg dose levels, respectively. Trastuzumab's 
volume of distribution was approximately that of 
serum volume ( 44 mL/kg). At the highest weekly 
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Ex. 1008, 1. 

dose studied (500 mg), mean peak serum 
concentrations were 3 77 microgram/mL. 

The Herceptin label also teaches that "[i)n studies using a loading 

dose of 4 mg/kg followed by a weekly maintenance dose of 2 mg/kg, a mean 

half-life of 5.8 days ... was observed," and "[b)etween week 16 and 32, 

Trastuzumab serum concentration reached a steady state with a mean trough 

and peak concentrations of approximately 79 [ mg]/mL and 123 [ mg]/mL, 

respectively. Id. The label further describes clinical studies in which 

metastatic breast cancer patients with certain levels of HER2 overexpression 

were administered chemotherapy either alone or in combination with 

trastuzumab given intravenously as a 4 mg/kg loading dose followed by 

weekly doses at 2 mg/kg. Id. The chemotherapy in these clinical studies 

(e.g., paclitaxel) was administered every 3 weeks (21 days). Id. 

b. Baselga '96 (Ex. 1013) 

Baselga '96 reports the results of a phase II clinical trial in which 

patients with ErbB2-overexpressing metastatic breast cancer were treated 

with trastuzumab. Ex. 1013, 737. The pharmacokinetic goal of the trial 

"was to achieve rhuMAb HER2 trough serum concentrations greater than 10 

µg/mL, a level associated with optimal inhibition of cell grown in the 

preclinical model." Id. at 738. Further, the "[s]erum levels of rhuMAb 

HER2 as a function of time were analyzed for each patient using a one

compartment model." Id. 

According to the results reported in Baselga '96, "[m]ore than 90% of 

the examined population ( 41 patients) had rhuMAb HER2 trough levels 

above the targeted 10 µg/mL level. Id. at 739. Moreover, the treatment 

"was remarkably well tolerated." Id. "Toxicity [from rhuMAb HER2] was 
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minimal," and no immune response against the antibody was detected. Id. at 

737. Out of the 768 times trastuzumab was administered, "only 11 events 

occurred that were considered to be related to the use of the antibody." Id. at 

739. Baselga '96 also teaches that in preclinical studies (both in vitro and in 

xenografts ), trastuzumab "markedly potentiated the antitumor effects of 

several chemotherapeutic agents, including cisplatin, doxorubicin, and 

paclitaxel, without increasing their toxicity." Id. at 743. 

c. Pegram '98 (Ex. 1014) 

Pegram '98 reports the results of a phase II clinical trial using a 

combination oftrastuzumab plus cisplatin. Ex. 1014, 2659. Pegram '98 

states that "(t]hese studies showed that the pharmacokinetics of rhuMAb 

HER2 were predictable, and that the doses delivered achieved a target 

trough serum concentration of 10 to 20 µg/mL, which is associated with 

antitumor activity in preclinical models." Id. at 2660. Pegram '98 also 

reports a toxicity profile of the combination that paralleled the toxicity of 

cisplatin alone, thereby leading to the conclusion that trastuzumab did not 

increase toxicity. Id. at 2668. 

2. Obviousness Based on the Herceptin Label, Baselga '96, 
Pegram '98, and the Knowledge of a Person of Ordinary 
Skill in the Art of the Prior Art 

Petitioners have provided a claim-by-claim explanation for the basis 

of their contention that claims 1-3, 5, 7, 9-11, and 17-33 are obvious over 

the Herceptin label in view ofBaselga '96, Pegram '98, and the Knowledge 

of a Person of Ordinary Skill in the Art. Pet. 29-54. 

In general terms, the challenged claims are directed to a dosing 

regimen for the treatment of cancer in which trastuzumab is administered at 

an initial dose, followed by administration of the antibody at subsequent 
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doses that are the same or less than the initial dose and separated in time by 

at least about two weeks. Independent claim 1 specifies an initial dose of 

approximately 5 mg/kg, while certain dependent claims specify higher initial 

doses of 6 mg/kg, 8 mg/kg, or 12 mg/kg (e.g., els. 2, 3, 9), whereas other 

dependent claims specify that the subsequent doses are separated in time by 

at least three weeks ( e.g., els. 5, 10). Our obviousness analysis assumes a 

treatment method in which trastuzumab is administered once every three 

weeks, as that dosing interval is encompassed by all the challenged claims 

and is the focus of the parties' arguments and evidence in this proceeding. 

Petitioners rely upon the teaching in the Herceptin label that 

trastuzumab doses of up to 500 mg had been successfully administered to 

patients. Pet. 31 ( citing Ex. 1008, 1 ). Based on a patient weight range of 

55-85 kg, Petitioners calculate that the weight-based dose for the 500 mg 

absolute dose taught by the Herceptin label ranges from 5.88-9.09 mg/kg. 

Id. at 31-32 (citing Ex. 1002 ilil 55-57; Ex. 1003 i145; Ex. 1026, 3; 

Ex. 1027, 334 (Table 7-2)). Petitioners further rely upon the Herceptin 

label's teaching that trastuzumab doses should be "front-loaded" with a 

higher initial dose of 4 mg/kg followed by a lower weekly maintenance dose 

of 2 mg/kg. Id. at 3 3. Additionally, Petitioners rely upon the teaching in the 

Herceptin label describing the administration of trastuzumab in combination 

with chemotherapeutic agents, and that these chemotherapeutic agents are 

administered once every three weeks to patients. Id. at 35-36, 43-44. 

Petitioners further rely upon Baselga '96 and Pegram '98 insofar as they 

confirm that the weekly dosing regimen encompassed by the Herceptin label 

was successfully administered to patients in phase II clinical trials, and that 
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the skilled artisan would have been aware of a target trough sernm 

concentration of 10-20 µg/mL for trastuzumab. Pet. 33, 37. 

Petitioners acknowledge that the Herceptin label, along with Baselga 

'96 and Pegram '98, teach only a weekly dosing regimen, but assert that the 

skilled artisan would nonetheless have been motivated to decrease the 

frequency of trastuzumab administration to once every three weeks for 

several reasons. Id. at 34-42. First, Petitioners contend that "a skilled 

artisan would decrease the frequency of injections to improve efficiency, to 

provide a more convenient dosing regimen-particularly for terminally ill 

patients-, and to improve patient compliance and quality of life." Id. at 34. 

Second, Petitioners contend that the skilled artisan would have been 

motivated to apply a tri-weekly (i.e., once every three weeks) regimen for 

the antibody in order to align with the dosing schedules of the chemotherapy 

so that a patient would only have to make one trip to the clinic to receive 

both doses. Id. at 36. In support, Petitioners rely upon their oncology 

expert, Dr. Lipton, who attests that each trip to the clinic to receive even a 

single infusion of antibody treatment often takes between a half and a full 

day, which can result in additional time and costs for the patient. Ex. 1002 

,r,r 42-43. 

Petitioners further contend that the skilled artisan would confidently 

decrease the frequency of injections and use a tri-weekly dosing regimen in 

view oftrastuzumab's known pharmacokinetic properties. Id. at 36. 

Petitioners contend that arriving at the tri-weekly dosing schedule was 

merely a matter of "routine calculation and optimization" of the therapy 

outlined in the Herceptin label. Id. at 37. In this regard, Petitioners rely 

upon data from the Herceptin label and Dr. Jusko's opinions to assert that it 
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would have been a matter of routine calculation for a skilled artisan to 

detennine that a tri-weekly 500 mg trastuzumab dosing regimen would have 

resulted in a serum concentration well above the target minimum trough 

concentration of 10-20 µg/mL reported in the prior art. Id. at 37-39 (citing 

Ex. 1003 ,r,r 46--47, 49-51, 56-58, 62). 

Specifically, Dr. Jusko, assuming a "one-compartment" model to 

approximate drug concentration over time, calculated the initial minimum 

drug concentration three weeks after first administering a 500 mg antibody 

dose to a 70 kg patient to be 48.3 µg/mL and the steady-state trough 

concentration after multiple doses to be 68.7 µg/mL. Ex. 1003 ,r,r 46-58. 

Additionally, assuming linear (first-order) kinetics, Dr. Jusko calculated that 

a 712 mg loading dose followed by 500 mg tri-weekly maintenance doses 

could be administered to patients while keeping serum drug concentrations 

within acceptable levels. Id. ,i,i 59--:-66. Dr. Jusko provides the following 

graph depicting expected trastuzumab concentrations over time for a 70 kg 

patient administered 500 mg oftrastuzumab every three weeks, with or 

without an initial 712 mg loading dose (broken and solid lines, respectively): 
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Ex. 1003 ,i 62 (Fig. 2). As shown in the figure above, when administering 

either calculated dosing regimen, Dr. Jusko concludes that the trastuzumab 

serum concentration would have been expected to stay well above the target 

minimum trough concentration of 10-20 µg/ml (with 20 µg/ml shown in 

red). Id. ,i 63. 

As noted by Petitioners, Dr. Jusko made three assumptions in 

performing his calculations: ( 1) that trastuzumab exhibits non-exponential 

kinetics; (2) that the initial concentration ( Co) can be estimated by 

multiplying the dose by the volume of distribution and average mass of a 

patient; and (3) that the kinetics of trastuzumab remain constant with 

multiple-dosing. Pet. 42 (citing Ex. 1003 ,i,i 69-71; Ex. 1028, 91; Ex. 1029, 

77). 

The two main issues argued in this proceeding are: (a) whether there 

would have been a motivation to extend the weekly dosing interval taught in 

the prior art to a tri-weekly dosing interval based on concerns about patient 

convenience and quality of life, and (b) whether there would have been a 

reasonable expectation of success in implementing such a dosing regimen 

based on Dr. Jusko's pharmacokinetic analysis. It is Petitioners' burden to 

demonstrate both "that a skilled artisan would have been motivated to 

combine the teachings of the prior art references to achieve the claimed 

invention, and that the skilled artisan would have had a reasonable 

expectation of success in doing so." Intelligent Bio-Sys., Inc. v. lllumina 

Cambridge Ltd., 821 F.3d 1359, 1367 (Fed. Cir. 2016) (internal citations 

omitted). As they are distinct legal requirements for obviousness, we 

address motivation and reasonable expectation of success separately in our 

analysis. For the reasons explained below, while skilled artisans may have 

15 

 



IPR2017-00804 
Patent 6,627,196 Bl 

been motivated to extend the dosing interval, we find that they would not 

have had a reasonable expectation of success in doing so based on the prior 

art. Thus, we determine that Petitioners have not shown that the challenged 

claims are unpatentable for obviousness. 

a. Motivation 

As discussed above, Petitioners' primary arguments on motivation for 

extending the dosing interval of trastuzumab from the weekly administration 

taught in the prior art to tri-weekly is based on a desire to improve patient 

"convenience," "compliance," "efficiency," and "quality oflife." Pet. 34. 

In its Response, Patent Owner contends these "patient-related" factors would 

not have served as a reason to extend the dosing interval because the primary 

focus for skilled artisans in developing a treatment regimen for HER2-

positive breast cancer would have been on efficacy. PO Resp. 28-36. 

Moreover, instead of extending trastuzumab's dosing interval to a tri-weekly 

schedule, Patent Owner asserts that skilled artisans were actually increasing 

the frequency of the chemotherapy (paclitaxel) administration in numerous 

clinical trials so that both drugs could be administered on a weekly schedule. 

Id. at 31-32. Patent Owner also argues that this is not simply a case of 

selecting an optimal doses from known range of doses in the prior art since 

the only dosing interval disclosed was weekly. Id. at 26. Patent Owner 

notes that "at the time of the invention, developing an antibody dosing 

regimen for clinical use was des~ribed as a "complicated task" and such 

drugs "defy easy quantitative description and prediction." Id. at 26 ( citing 

Ex. 2004, 11; Ex. 1022, 3:109). 

We find that the skilled artisan would have been motivated to extend 

the dosing interval for the simple (yet compelling) reasons that doing so 
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would have been more cost-effective and less burdensome for the patient 

undergoing such treatment, which required in-person visits to the clinic for 

each antibody infusion. As previously recognized by the Federal Circuit, 

"[a] relatively infrequent dosing schedule has long been viewed as a 

potential solution to the problem of patient compliance." Hoffman-La Roche 

Inc. v. Apotex Inc., 748 F.3d 1326, 1329 (Fed. Cir. 2014). Patent Owner 

seeks to limit this statement in Hoffman-La Roche to the specific issue 

addressed in that case, which was whether once-monthly administration of 

bisphosphonate ibandronate to treat osteoporosis would have been obvious. 

PO Resp. 38-39. Patent Owner contends that, unlike the facts of Hoffman

La Roche, the claimed treatment regimen at issue in this proceeding involves 

a "first-in-class" therapeutic (i.e., trastuzumab was the only antibody 

approved at the time for the treatment of "solid" tumors), a fatal disease 

condition (breast cancer), and a completely different set of prior art. Id. at 

39. Patent Owner argues that "[c]onvenience considerations that may be 

applicable in the context of treatments to prevent osteoporosis have little 

relevance in the context of treating HER2-positive breast cancer." Id. at 39. 

We do not read Hoffman-La Roche to stand for a per se rule that it would 

always have been obvious to extend the dosing interval in order to address 

patient compliance concerns regardless of the particular medical condition or 

drug at issue. Nonetheless, based on the specific facts of this case, we find 

that skilled artisans would have been similarly motivated to administer 

trastuzumab less frequently to treat breast cancer patients. 

In support of this finding, we take into account the real-world 

experiences of the parties' oncology experts, Dr. Lipton (Petitioner's expert) 

and Dr. Gelmon (Patent Owner's expert), who are both physicians with 
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extensive experience treating breast cancer patients in clinical settings. 

Ex. 1002 ,r,r 4-10; Ex. 2040 ,r,r 2-5. Dr. Lipton attests that each trip to his 

clinic to receive even a relatively short infusion of antibody treatment often 

takes between a half and a full day, which can result in additional time and 

costs for the patient. Ex. 1002 ,r,r 42-43. Indeed, some of his patients have 

had to travel up to one hundred miles each direction to receive treatment at 

the clinic. Id. ,r 39. As such, we are not persuaded by Dr. Gelmon's 

contention that efficacy would have taken precedence over convenience as 

the focus of cancer treatment in the 1990s. Ex. 2040 ,r,r 30-34. Of course, 

maintaining efficacy and safety would have been a paramount concern for 

the skilled artisan seeking to improve upon the weekly dosing regimen that 

was previously FDA-approved, but that does not mean improving 

convenience and quality of life for the patient would not have also been 

motivating concerns. By 1999, efficacy and safety had already been 

demonstrated for weekly trastuzumab administration as set forth in the 

Herceptin label. Ex. 1008. Notably, Dr. Gelmon admitted during her 

deposition that "before 1999 it was known that providing a drug less 

frequently might provide benefits to certain patients in terms of convenience, 

cost and quality of life as long as efficacy and safety were shown." 

Ex. 1058, 328:24-329:7. Indeed, these same concerns factored into Dr. 

Gelmon' s own clinical study involving tri-weekly trastuzumab 

administration, which took place within months of the '196 patent priority 

date. Id. at 73:19--75:16.6 

6 While the publication of Dr. Gelmon's tri-weekly study does not qualify 
as prior art, we find the fact that she initiated the study so close to the 
priority date undermines the credibility of her testimony that skilled artisans 
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Contrary to Patent Owner's arguments, the prior art need not have 

expressly articulated or suggested patient convenience or quality of life 

concerns as the motivation to extend the dosing interval. See KSR Int'! Co. 

v. Teleflex Inc., 550 U.S. 398,418 (2007) ("[T]he [obviousness] analysis 

need not seek out precise teachings directed to the specific subject matter of 

the challenged claim, for a court can take account of the inferences and 

creative steps that a person of ordinary skill in the art would employ."). 

Nonetheless, the motivation set forth by Dr. Lipton is supported by his 

citation to prior art articles indicating that quality of life issues for cancer 

patients have long been a concern to physicians. Ex. 1002 1 44 ( citing 

Coates, et al., Quality of Life in Oncology Practice: Prognostic Value of 

EORTC QLQ-C30 Scores in Patients with Advanced Malignancy, 33(7) 

EUROPEAN JOURNAL OF CANCER 1025-30 (1997) (Ex. 1019); Aaronson, et 

al., The European Organization for Research and Treatment of Cancer 

QLQ-C30: A Quality-of-Life Instrument for Use in International Clinical 

Trials in Oncology, 85(5) J. NAT'L CANCER INSTITUTE 365-76 (1993) 

(Ex. 1020); Ferrell, Quality of Life in Breast Cancer, 4(6) CANCER PRACTICE 

331-40 (1996) (Ex. 1021)). 

Additionally, we find that the skilled artisan would have been 

motivated to match trastuzumab and chemotherapy dosing. As indicated in 

would not have considered extending the dosing interval at the time. In their 
Reply, however, Petitioners identify additional post-filing evidence 
supporting their contention that skilled artisans were motivated by "patient
related factors" to investigate tri-weekly dosing of trastuzumab. Reply 14-
15. Insofar as these additional references do not qualify as prior art 
themselves, nor do they purport to recount what was publicly known in the 
prior art, we decline to give them any weight in our analysis. 

19 

 



IPR2017-00804 
Patent 6,627,196 Bl 

the Herceptin label, patients were often prescribed chemotherapy, such as 

paclitaxel or anthracycline, in combination with trastuzumab. Ex. 1008, 1. 

The Herceptin label indicates that both paclitaxel and anthracycline were 

administered once every three weeks (21 days). Id. In addition to 

convenience for the patient, Dr. Lipton notes that "it is also beneficial for the 

clinic to administer the combined therapies on the same schedule because 

they only have to prep the patient once." Ex. 1002 ,r 66. Patent Owner 

acknowledges that researchers at the time had explored the possibility of 

administering paclitaxel to match weekly trastuzumab administration. PO 

Resp. 9; Ex. 2040 ,r,r 38, 57; see, e.g., M Fornier, Weekly (W) Herceptin (HJ 

+ 1 Hour Taxol (T): Phase II Study in HER2 Overexpressing (H2+) and 

Non-Overexpressing (H2-) Metastatic Breast Cancer (MBC), 18 PROC. AM. 

Soc'y CLINICAL ONCOLOGY 126a (Abstract 482) (1999) (Ex. 2029). But, at 

the time, paclitaxel was FDA-approved for only tri-weekly treatment. 

Ex. 105 8, 180 :22-181: 1. Regardless, the fact that skilled artisans were 

considering matching the antibody and chemotherapy treatments on a 

weekly basis does not mean that they would also not have considered 

matching the treatments on a tri-weekly basis. Obviousness does not require 

the claimed regimen to be the only or best choice, nor may a patentee defeat 

obviousness simply by identifying another alternative. In re Fulton, 391 

F.3d 1195, 1200 (Fed. Cir. 2004) ("[O]ur case law does not require that a 

particular combination must be the prefen-ed, or the most desirable, 

combination described in the prior art in order to provide motivation for the 

cun-ent invention.''). 

Patent Owner also contends that skilled artisans would not have had a 

reason to select a 500 mg maintenance dose or 712 mg loading dose, as 
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calculated by Dr. Jusko. PO Resp. 24-27. We are unpersuaded by these 

arguments because the Herceptin label expressly teaches that a 500 mg dose 

was considered safe and tolerable, at least when administered on a weekly 

basis. Dr. Jusko explained that the 500 mg dose level, and associated 12-day 

half-life, would have been the obvious starting point "because that was the 

highest reported tolerable weekly dose level with the longest half-life that 

would give the POSITA the best chance of achieving the minimum serum 

trough concentrations to establish efficacy at three weeks." Ex. 1057134. 

Dr. Jusko further notes that "[i]t would have made no sense to choose a 

lower dose level, as the result of any such simulation would not have been 

indicative of the feasibility of three-week dosing-a negative result would 

merely necessitate simulating at the higher dose level, i.e., 500 mg." Id. 

Furthermore, while the 712 mg loading dose is not expressly disclosed in the 

prior art (Ex. 10031159-63), Patent Owner's experts Dr. Grass and Dr. 

Gelmon do not dispute Dr. Jusko's calculation of this amount, which is 

based on equations set forth in a basic pharmacokinetics textbook. Ex. 1002 

172; see Rowland, et al., CLINICAL PHARMACOKINETICS: CONCEPTS AND 

APPLICATIONS (3rd ed. 1995) (vol. 1), at 88 (Ex. 1022) ("Rowland").7 

7 Patent Owner also argues that the pharmacokinetic data in the prior art 
would not have motivated a skilled artisan to extend the dosing interval of 
trastuzumab. PO Resp. 40-43. We find that the skilled artisan would have 
been motivated to extend the dosing interval regardless of the 
pharmacokinetic data set forth in the prior art. But, as discussed below, we 
find that trastuzumab's non-linear kinetics would not have provided the 
skilled artisan with a reasonable expectation of success with such an 
extended dosing interval. 
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Accordingly, we find that skilled artisans would have been motivated 

to extend the dosing interval of trastuzumab to once every three weeks, with 

a 712 mg loading dose followed by 500 mg maintenance doses. 

b. Reasonable Expectation of Success 

Having found the requisite motivation to arrive at the claimed dosing 

regimen, we next tum to whether there would have had a reasonable 

expectation of success with such a treatment regimen. Based on our 

consideration of the record evidence, we find that Petitioners have not met 

their burden of establishing a reasonable expectation of success. 

In evaluating reasonable expectation of success, we must "consider 

the appropriate scope of the patent's claimed invention." Allergan, Inc. v. 

Apotex Inc., 754 F.3d 952, 965-66 (Fed. Cir. 2014). Here, the claims of the 

'196 patent are directed to a "method for the treatment of a human patient 

diagnosed with cancer characterized by overexpression of ErbB2 receptor, 

comprising administering an effective amount of an anti-ErbB2 antibody to 

the human patient." Ex. 1001, 55:63-66 (emphasis added). Petitioners and 

Patent Owner both focus their arguments and evidence on whether the 

skilled artisan would have reasonably expected that trastuzumab plasma 

concentrations would be maintained above 10-20 µg/mL, which the prior art 

identifies as the minimum serum trough concentration required for efficacy. 

In view of the claim scope, we agree that this is an appropriate definition of 

"success" for purposes of our analysis. 

Petitioners contend that the skilled artisan would have extended the 

dosing interval based on Dr. Jusko's pharmacokinetic analysis as set forth 

above. Patent Owner disagrees that this type of mathematical analysis 

would have provided the requisite reasonable expectation of success for the 
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claimed dosing regimen. In particular, Patent Owner criticizes Dr. Jusko's 

application of linear pharmacokinetics to predict serum trough concentration 

insofar as the prior art taught that trastuzumab had demonstrated non-linear 

( dose-dependent) kinetics. PO Resp. 45-48. As noted by Patent Owner, 

"[f]or drugs with non-linear kinetics, pharmacokinetic parameters such as 

half-life do not remain constant but change as a function of the concentration 

of the drug in the plasma." Id. at 46 (citing Ex. 1022, 3:109; Ex. 2008, 123; 

Ex. 2038 ,r,r 22-25, 27, 34-36). According to Patent Owner, there is 

insufficient data in the prior art to accurately predict whether a three-week 

dosing regimen would be clinically effective, and thus a clinical oncologist 

would not have confidently used three-week dosing based on Dr. Jusko's 

pharmacokinetic analysis. Id. at 55-57. 

As part of our evaluation, we take into account the relative novelty of 

using antibodies for the treatment of cancer as of the August 27, 1999 

priority date. Herceptin had been approved by the FDA for weekly 

administration in September 1998, less than a year before, was the first 

antibody approved to target "solid tumors," and the first approved to treat 

any form of breast cancer. Ex. 1008; Ex. 2003, 388; Ex. 2038, 33:8-17; 

Ex. 2040 ,r 23. 8 Petitioners have not pointed to any prior art reference 

discussing the feasibility or viability of a tri-weekly antibody dosing 

regimen. 

8 Prior to August 1999, the FDA had approved only one other antibody for 
treating cancer-Patent Owner's rituximab product, which was approved for 
non-Hodgkin's lymphoma treatment in 1997. Ex. 2003, 388. We find no 
evidence of record indicating that rituximab had been approved or 
successfully tested for anything longer than weekly dosing. 
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While Dr. Jusko's calculations are based on "textbook" equations that 

were lmown in the prior art, the actual pharmacokinetic analysis set forth in 

his declaration for determining the serum trough concentration associated 

with a tri-weekly dosing regimen oftrastuzumab was not found in any prior 

art reference. Thus, we find Dr. Jusko's analysis to be largely based on 

impermissible hindsight. KSR, 550 U.S. at 421 ("A factfinder should be 

aware ... of the distortion caused by hindsight bias and must be cautious of 

arguments reliant upon ex post reasoning."). 

Petitioners contend that Dr. Jusko applied the same model that Patent 

Owner and its collaborators did in the prior art. Reply 17. In particular, 

Petitioners rely upon Baselga '96's statement that "[s]erum levels of 

rhuMAb HER2 as a function of time were analyzed for each patient using a 

one-compartment model." Ex. 1013, 73 8. However, Baselga '96 did not 

mention a tri-weekly schedule, and instead determined that a regimen in 

which patients received an initial dose of 250 mg trastuzumab followed by 

100 mg weekly doses was the "optimal dose and schedule." Id. Petitioners 

also speculate that the Herceptin label's reporting of only a single half- life 

for each dosage level "suggest[ s] use of a one-compartment model." Reply 

17; Ex. 1003 ,r 34. But the Herceptin label does not explicitly indicate that a 

one-compartment model was used to model the weekly dosing regimen 

discussed therein. In any event, the pharmacokinetics discussed in the 

Herceptin label were based on actual clinical trials rather than just 

mathematical predictions. Ex. 1008, 1 ("The pharmacokinetics of 

Trastuzumab were studied in breast cancer patients with metastatic 

disease."). Baselga '96 and the Herceptin label both specifically recognize 

that trastuzumab has "dose dependent pharmacokinetics." Ex. 1008, 1; 
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Ex. 1013, 73 8. The very pharmacokinetics textbook relied upon by Dr. 

Jusko notes that "dose-dependent and time-dependent kinetic behaviors defy 

easy quantitative description and prediction." Ex. 1022, vol. 3, 395. 

We recognize that Pegram'98 states that Phase I clinical "studies 

showed that the pharmacokinetics of rhuMAb HER2 were predictable." 

Ex. 1014, 2660. But as explained by Patent Owner's pharmacokinetic 

expert Dr. Grass, "[a] skilled artisan would understand 'predictable' in this 

context to mean that administration of the same dose with the same dosing 

schedule would likely yield the same serum concentrations if given to a 

similar patient population." Ex.2039154. It does not suggest predictability 

across different dosing intervals. Insofar as the pharmacokinetics discussed 

in the prior art were only based on studies of weekly administration of lower 

trastuzumab doses, we do not find that the references support Petitioners' 

conclusion that the same "one-compartment" model could also be used to 

reasonably predict the expected serum concentrations for tri-weekly 

administration using higher doses of the antibody. 

The evidence shows that the prior art did not contain sufficient data 

from which the skilled artisan could reliably predict the plasma 

concentration for trastuzumab over a three-week dosing interval using a one

compartment model. In this regard, we credit the testimony of Dr. Grass. 

Dr. Grass explains that one potential source of non-linear kinetics for 

trastuzumab was the presence of "shed antigens" in the patient's serum, 

which are extra-cellular domain HER2 receptors (ECDHER2) "shed" from the 

tumor source that circulate in the patient's blood stream. Ex.20391156, 71, 

72. We are unpersuaded by Dr. Jusko's opinion that the effect of shed 

antigens on half-life and serum trough levels would not have been of 
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concern to the skilled artisan because it was "only shown to be significant in 

the small percentage of patients for which shed antigen reached 'high 

levels,' i.e., greater than about 0.5 µg/mL." Ex. 1057 iJ 46 (citing Ex. 1013 

and Ex. 1014). 

Petitioners' own prior art references highlight the uncertainty caused 

by the presence of shed antigens on the pharmacokinetics of trastuzumab. 

For instance, the Herceptin label notes that "64% of patients (287/447) had 

detectable shed antigen, which ranged as high as 1880 ng/mL (median= 11 

ng/mL)," and that "[p ]atients with higher baseline shed antigen levels were 

more likely to have lower serum trough concentrations." Ex. 1008, 1. 

Baselga '96 likewise teaches that "[t]he rhuMAb HER2 serum t112 was found 

to be dependent on the presence of circulating ECDHER2 released from the 

tumor into the serum." Ex. 1013, 739. In fact, for those patients with high 

levels of shed antigen, Baselga '96 teaches that serum levels of the antibody 

were "suboptimal," and that "the trough levels of rhuMAb HER2 were 

consistently below detectable levels throughout the treatment course and 

until disease progression." Id. at 739-740 (Fig. lB). Pegram '98 notes 

"there was an inverse relationship between rhuMAb HER2 serum half-life 

and serum shed HER2 ECD of 0.5 µg/mL or greater." Ex. 1014, 2665. 

Pegram '98 further indicates that "patients with any measurable shed 

[antigen] serum level, compared with patients without measurable 

circulating ECD, had lower mean trough rhuMAb HER2 concentrations 

(18.7 v. 43.6 µg/mL; P = .0001) across all time points (n = 443 observations; 

Fig. l)." Notably, this prior art data appears to show that patients with any 

detectable shed antigen levels (i.e., 64% of patients as set forth in the 

Herceptin label) had a mean antibody trough level that was close to the 10-
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20 µg/mL threshold for efficacy .9 As such, we find that skilled artisan 

would have been concerned that the effect of shed antigens- not taken into 

account by Dr. Jusko's analysis-could indeed significantly affect serum 

trough concentrations for tri-weekly administration of trastuzumab. 

Contrary to Dr. Jusko's assumptions, Dr. Grass attests that "applying 

a constant value for half-life over a three-week period, based on the one

week data reported in the prior art, to a dose-dependent drug like 

trastuzumab could overestimate trough serum concentration levels" because 

it "fail[ s] to account for the nonlinear increase in elimination and 

corresponding decrease in the half-life that would be expected to occur as 

serum concentration declines." Ex. 2039 ,r 25. Dr. Grass also contends that 

the actual rates of elimination for such a drug would be unpredictable 

without collecting sufficient data, such as by conducting a "washout study" 

where serum concentration is collected over several half-lives following a 

single administration of the drug, but notes that there is no prior art reference 

for trastuzumab that describes such data. Id. ,i 24. 

To illustrate this point, Dr. Grass provides the following graph 

showing differences that can potentially exist between dose-independent 

drugs (which exhibit linear kinetics) and dose-dependent drugs (which 

exhibit non-linear kinetics): 

9 Although Dr. Gelman testified that later (post-filing) studies showed that 
shed antigens were not in fact a concern for efficacy of Herceptin, and that 
dosage is not adjusted based on shed antigen levels today, our analysis is 
based on what was known in the prior art. Ex. 1058, 62 :20-65:6. 

27 

 



IPR2017-00804 
Patent 6,627,196 Bl 

Dose Dependent vs. Dose Independent 
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Id.~ 23. As shown by the solid lines in the graph above, which correspond 

to different dosage amounts of a dose-dependent drug, elimination increases 

(i.e., half-life decreases) as the drug concentration changes over time. 

Petitioners criticize this graph as being "made up" by Dr. Grass, as it was 

not derived from any particular data set forth in the prior art. Reply 20 

(citing Ex. 1059, 116:16-21). Patent Owner, however, points to post-filing 

data concerning the anti-cancer agent indisulam as a "real-world example" 

of a dose-dependent drug that can behave this way, showing how assuming a 

constant half-life could greatly overestimate the predicted serum 

concentration over a longer interval. PO Resp. 49-50; Ex. 2039 ~ 26; Anthe 

S. Zandvliet et al., Saturable Binding of lndisulam to Plasma Proteins and 

Distribution to Human Erythrocytes, 34 DRUG METABOLISM & DISPOSITION 

1041 (2006) (Ex. 2052) ("Zandvliet"). While we recognize that Zandvliet 

does not qualify as prior art, and concerns a "small molecule" rather than an 

antibody, we find that it demonstrates at least one example in which 

assuming linear kinetics could result in an overestimation of trough serum 
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Id. 1] 23. As shown by the solid lines in the graph above, which correspond

to different dosage amounts of a dose-dependent drug, elimination increases

(i.e., half-life decreases) as the drug concentration changes over time.

Petitioners criticize this graph as being “made up” by Dr. Grass, as it was

not derived from any particular data set forth in the prior art. Reply 20

(citing Ex. 1059, 116: 1 6—21). Patent OWner, hOWever, points to post-filing

data concerning the anti-cancer agent indisulam as a “real-world example”

of a dose-dependent drug that can behave this way, showing how assuming a

constant half-life could greatly overestimate the predicted serum

concentration over a longer interval. PO Resp. 49—50; Ex. 2039 fil 26; Anthe

S. Zandvliet et al., Scramble Binding ofIndisulam to Plasma Proteins and

Distribution to Human Erythrocytes, 34 DRUG METABOLISM 8:: DISPOSITION

1041 (2006) (Ex. 2052) (“Zandvliet”). While we recognize that Zandvliet

does not qualify as prior art, and concerns a “small molecule” rather than an

antibody, we find that it demonstrates at least one example in which

assuming linear kinetics could result in an overestimation of trough serum
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concentrations for a dose-dependent drug. From the perspective of a skilled 

artisan as of the August 27, 1999 priority date, we find nothing in the record 

to suggest that a similar overestimation would not have been a concern for 

tri-weekly trastuzumab administration. 

With its Reply, Petitioners present additional evidence and arguments 

as to why Dr. Jusko's initial assumptions and analysis were reasonable. In 

particular, Petitioners contend that Dr. Jusko's analysis would, at worst, 

have underestimated, not overestimated, serum trough concentrations. 

Reply 18-23. In support of this contention, Petitioners cite King, 

APPLICATIONS AND ENGINEERING OF MONOCLONAL ANTIBODIES (1998) 

(Ex. 1029) ("King '98") as teaching that antibodies follow a common profile 

associated with "receptor-mediated" ( or "target-mediated") drug disposition, 

with a quick initial clearance and short half-life (t112a), followed by slower 

clearance and a longer half-life (t112~)- While King '98 includes a table that 

identifies several antibodies known at the time to have a shorter t112a 

followed by a longer t112~, it only reports a t112~ of 199 ± 120 hours for 

trastuzumab (citing Baselga '96), and Petitioners do not point to any other 

evidence suggesting a t112a for trastuzumab. See Ex. 1029, 70 (Table 2.7). 

Furthermore, King '98 recognizes that the presence of circulating shed 

antigens could reduce antibody half-life in some cases, and that "[t]he 

pharmacokinetics of human IgG are unusual in that the half-life varies with 

concentration." Id. at 68, 70. As such, we find that King '98 does not show 

that Dr. Jusko's linear assumptions would have underestimated serum trough 

concentrations for trastuzumab. 

In further support, Petitioners point to the following graph from Levy, 

Pharmacologic target-mediated drug disposition, 56(3) Clinical 
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Pharmacology & Therapeutics 248-52 (1994) ("Levy") as demonstrating 

this type of profile: 

1000 

,.,,. _...,, _ ___ -..., __ 

a 160 ~ 480 
TIME 

Ex. 1052, 249 (Fig. 1). The figure above shows " [t]ypical concentration

time profile in plasma (continuous line) and tissues (broken line) for a drug 

that is subject to high-affinity low-capacity binding in tissues." Id. 

We do not find that the expected profile for receptor-mediated drug 

disposition, as shown in Levy, supports the reasonableness of Dr. Jusko's 

pharmacokinetic analysis for trastuzumab. Levy does not describe the 

kinetics of antibodies at all, but instead only identifies certain small 

molecules that might exhibit this "hypothetical behavior." Ex. 2084, 22:10-

16, 59:8-16. Specifically, with reference to Figure 1 shown above, Levy 

notes that "the effect on pharmacokinetics can be quite striking in that the 

plasma concentration profile exhibits a terminal decay phase with a very 

long half-life (t112), as is the case for certain angiotensin-converting enzyme 

(ACE) and aldose reductase inhibitors." Ex. 1052, 248. In criticizing Dr. 

Grass's reliance on the indisulam data discussed above, Dr. Jusko notes that 

skilled artisans would not "rely[] on pharmacokinetic behavior of small 

molecules, which was known to be fundamentally different to that of 

antibodies." Ex. 1057 , 5; see also id. , 20 n.1 (noting "in addition to the 
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[ differences in] molecular weight, the different mechanisms of disposition of 

small molecules and antibodies impacts their pha1macokinetic profiles"). 

Accordingly, we are not persuaded by Dr. Jusko's inconsistent opinion 

relying upon Levy's teachings with respect to target-mediated disposition of 

small molecules. Ex. 1057 ~ 15. Moreover, even with respect to the ACE 

inhibitors discussed therein, Levy does not make any definitive conclusions 

as to their pharmacokinetic behavior, noting instead that "[m]ore definitive 

information can be obtained only in animal studies that permit opening of 

the 'black box' to explore what goes on in individual tissues." Ex. 1052, 

248-49. 

Petitioners also point to the following graph from Koizumi, et al., 

Multicompartmental Analysis of the Kinetics of Radio iodinated Monoclonal 

Antibody in Patients with Cancer, 27(8) J. NUCLEAR MED. 1243-54 (1986) 

(Ex. 10 54) ("Koizumi"): 
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11111 

Reply, 22; Ex. 1054, 1252 (Fig. 8) (annotation in red added by Petitioners). 

The annotated figure above shows "[m]odel simulated curves" for 

intravascular monoclonal antibodies (MAb) reflecting the "effect of different 

amount of injected MAb on blood clearance." Id. According to Petitioners, 

"for a given antibody dose (here 50mg), a linear model (shown in red) would 

underestimate the actual serum concentration (shown in black) soon after 

dosing." Reply 21. 

We do not find that Koizumi supports the reasonableness of Dr. 

Jusko's application of a linear model. Indeed, Petitioners' own annotation in 

the figure above shows that a linear model could overestimate actual serum 

concentrations for certain doses ( e.g., 20 mg) or at certain times after 

injection (e.g., less than 2 days) . For tri-weekly trastuzumab administration, 

it was unknown whether the actual serum concentration would fall above or 
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Reply, 22; Ex. 1054, 1252 (Fig. 8) (annotation in red added by Petitioners).

The annotated figure above shows “[mlodel simulated curves" for

intravascular monoclonal antibodies (MAb) reflecting the “effect of different

amount of injected MAb on blood clearance.” 1d. According to Petitioners,

“for a given antibody dose (here 50mg), a linear model (shown in red) would

underestimate the actual serum concentration (shown in black) soon after

dosing.” Reply 21.

We do not find that Koizumi supports the reasonableness of Dr.

Jusko‘s application of a linear model. Indeed, Petitioners’ own annotation in

the figure above shows that a linear model could overestimate actual serum

concentrations for certain doses (e.g, 20 mg) or at certain times after

injection (e.g., less than 2 days). For tri—weekly trastuzumab administration,

it was unknown whether the actual serum concentration would fall above or
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below the linearity assumed in Dr. Jusko's model. Moreover, unlike Dr. 

Jusko's "one-compartment" analysis in this proceeding, Koizumi 

specifically describes a "multicompartmental" analysis conducted using a 

computer simulation. Ex. 10 54, 124 7. In this regard, Koizumi notes that 

"[i]nitial model solutions assumed that the model was linear," but "[ u ]sing 

this information it was not possible to fit the data observed for the patients 

with the model simulations." Id. at 1245-46. Furthermore, according to 

Koizumi: 

[C]ompartmental analysis also raises several 
problems. If the compartmental model is based 
upon unlikely assumptions, or inadequately 
validated, then misleading infom1ation follows. 
While this is self-evident, the complexity of a model 
addressing the pharmacokinetics of a MAb requires 
simplifications based upon assumptions in order to 
permit realistic mathematical handling. These 
simplifications and assumptions are particularly 
vulnerable to error in a system such as MAb, 
wherein many processes remain to be clarified. 

Id. at 1252. As such, Koizumi underscores the inherent uncertainty 

associated with using mathematical models to predict the pharmacokinetic 

behavior of antibodies. 

In sum, for the foregoing reasons, we determine Petitioners have not 

established the reasonable expectation of success required for obviousness. 

In reaching this conclusion, we are cognizant that "[ c ]onclusive proof of 

efficacy is not required to show obviousness." Hoffman-La Roche, 748 F.3d 

at 1331. Nonetheless, the Federal Circuit has also indicated that reasonable 

expectation cannot come from a mere "hypothesis" that might form the basis 

for further testing. Sanofi v. Watson Labs. Inc., 875 F.3d 636, 647-49 (Fed. 

Cir. 2017) (finding prior art reference that stated the "expected" benefit of a 
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clinical trial did not establish a reasonable expectation of success); see also 

In re Cyclobenzaprine Hydrochloride Extended-Release Capsule Patent 

Litig., 676 F.3d 1063, 1070 (Fed. Cir. 2012) ("While it may have been 

obvious to experiment with the use of the same PK profile when 

contemplating an extended-release formulation, there is nothing to indicate 

that a skilled artisan would have had a reasonable expectation that such an 

experiment would succeed in being therapeutically effective."). 

III. ALLEGED IMPROPER REPLY MATERIALS/PATENT OWNER'S 
MOTION TO EXCLUDE 

Pursuant to our authorization, Patent Owner filed a paper identifying 

allegedly improper arguments and evidence included with Petitioners' 

Reply. Paper 67. Specifically, Patent Owner identifies the following 

materials as improper: Exhibits 1043-1048, 1050, 1052, 1054, and 1055, 

and portions of Dr. Lipton's reply declaration (Ex. 1056) and Dr. Jusko's 

reply declaration (Ex. 1057) referencing those exhibits. Id. Patent Owner 

also separately filed a motion to exclude the same evidence it identifies as 

improper reply materials. Paper 68. 

As a preliminary matter, a motion to exclude is not a proper vehicle 

for addressing "arguments or evidence that a party believes exceeds the 

proper scope of reply." Trial Practice Guide Update (August 13, 2018), 10 

16. Instead, "[i]f a party believes that a brief filed by the opposing party 

raises new issues, is accompanied by belatedly presented evidence, or 

otherwise exceeds the proper scope of reply ... it may request authorization 

10 Available at 
https://www.uspto.gov/sites/default/files/documents/2018 Revised Trial Pr 
actice Guide.pdf. 

34 

 



IPR2017-00804 
Patent 6,627,196 Bl 

to file a motion to strike." Id. at 1 7. "In most cases, the Board is capable of 

identifying new issues or belatedly presented evidence when weighing the 

evidence at the close of trial, and disregarding any new issues or belatedly 

presented evidence that exceeds the proper scope of reply or sur-reply." Id. 

Nevertheless, to the extent necessary, we treat Patent Owner's Motion 

to Exclude and Identification of Improper New Reply Materials as a motion 

to strike. We have not relied upon Exhibits 1043-1048, 1050, and 1055 in 

rendering this decision. We have not given any weight to this evidence to 

support Petitioners' obviousness arguments because they have publication 

dates after August 27, 1999, and thus do not qualify as prior art to the '196 

patent. See Paper 68, 7-10 ( explaining why post-priority date references 

relied upon by Petitioners are irrelevant to obviousness determination in this 

proceeding). Furthermore, Exhibit 1055 has not been cited or relied upon by 

Petitioners in their Reply, and we decline to incorporate by reference the 

opinion in Dr. Jusko's reply declaration concerning that exhibit. See 37 

C.F.R. § 42.6(a)(3) ("Arguments must not be incorporated by reference from 

one document into another document."). Accordingly, we dismiss as moot 

Patent Owner's motion to strike this evidence. 

We have taken into consideration Exhibits 1052 and 1054 in our 

analysis, as discussed above. We determine that these exhibits and 

Petitioners' arguments in relation to these exhibits are proper reply evidence 

as they seek to respond to Patent Owner's arguments concerning the 

reasonableness of Dr. Jusko's pharmacokinetic analysis. Specifically, in 

relying upon Exhibits 1052 and 1054, and the portions of Dr. Jusko's reply 

declaration citing those exhibits, Petitioners seek to respond to Patent 

Owner's criticism that Dr. Jusko's assumptions would have overestimated 
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serum concentration for dose-dependent drugs such as trastuzumab. With 

such evidence, Petitioners seek to further support, not modify, their basis for 

reasonable expectation of success set forth in the Petition. We do not find 

that Petitioners have presented an "entirely new rationale" worthy of being 

excluded in their Reply. Ericsson Inc. v. Intellectual Ventures I LLC, No. 

2017-1521, 2018 WL 4055815, *6 (Fed. Cir. Aug. 27, 2018). Although we 

find the new exhibits unpersuasive, that does not render them improper reply 

evidence. We, therefore, deny Patent Owner's motion to strike this 

evidence. 

IV. CONCLUSION 

After reviewing the entire record and weighing evidence offered by 

both parties, we determine that although Petitioners have shown that a 

skilled artisan would have been motivated to extend the dosing frequency of 

trastuzumab from weekly to tri-weekly, Petitioners have not met their 

burden to show a reasonable expectation of success with respect to such a 

dosing regimen. As a result, Petitioners have not shown, by a preponderance 

of the evidence, that claims 1-3, 5, 7, 9-11, and 17-33 of the '196 patent 

would have been obvious over the combination of the Herceptin Label, 

Baselga '96, Pegram '98, and the knowledge of the skilled artisan. 

V. ORDER 

Accordingly, it is: 

ORDERED that claims 1-3, 5, 7, 9-11, and 17-33 of the '196 patent 

have not been shown to be unpatentable; 

FURTHER ORDERED that Patent Owner's Motion to Exclude is 

denied-in-part and dismissed-in-part; and 
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FURTHER ORDERED that, because this is a final written decision, 

parties to this proceeding seeking judicial review of our Decision must 

comply with the notice and service requirements of 37 C.F.R. § 90.2. 
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