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By The Non-Hodgkin’s Lymphoma Classification Project

The recognition of several new types of non-Hodgkin’s nosis of NHL was confirmed in 1,378 (98.2%) of the cases.
The most common lymphoma types were diffuse large B-lymphoma (NHL) in recent years has led to proposals for

changing lymphoma classifications, including a new pro- cell lymphoma (31%) and follicular lymphoma (22%),
whereas the new entities comprised 21% of the cases. Diag-posal put forth by the International Lymphoma Study Group

(ILSG). However, the clinical significance of the new entities nostic accuracy was at least 85% for most of the major
lymphoma types, and reproducibility of the diagnosis wasand the practical utility of this new proposal have not been

studied. Therefore, we performed a clinical evaluation of the 85%. Immunophenotyping improved the diagnostic accu-
racy by 10% to 45% for a number of the major types. TheILSG classification. A cohort of 1,403 cases of NHL was orga-

nized at nine study sites around the world and consisted of clinical features of the new entities were distinctive. Both
the histologic types and the patient characteristics as de-consecutive patients seen between 1988 and 1990 who were

previously untreated. A detailed protocol for histologic and fined by the International Prognostic Index predicted for pa-
tient survival. In conclusion we found that the ILSG classifi-clinical analysis was followed at each site, and immunologic

characterization as to T- or B-cell phenotype was required. cation can be readily applied and identifies clinically
distinctive types of NHL. However, for clinical application,Five expert hematopathologists visited the sites and each

classified each case using the ILSG classification. A consen- prognostic factors as defined by the International Prognostic
Index must be combined with the histologic diagnosis forsus diagnosis was also reached in each case, and each expert

rereviewed a 20% random sample of the cases. Clinical corre- appropriate clinical decisions.
q 1997 by The American Society of Hematology.lations and survival analyses were then performed. A diag-

B Study Group (ILSG)84 incorporating some aspects of the
Kiel classification and Working Formulation, have been

ECAUSE OF the increasing incidence of non-Hodg-
kin’s lymphoma (NHL), with approximately 53,000

new cases occurring annually in the United States,1,2 the put forward. However, the clinical significance of the
new lymphoma entities and the practical utility and clini-diagnosis and classification of these disorders is an increas-

ingly important clinical issue. The classification of NHL has cal relevance of this new proposal needed to be tested.
The histologic diagnosis of specific subtypes of NHL isevolved steadily throughout the twentieth century. An early

system proposed by Gall and Mallory3 used the terms giant widely believed to be imprecise. Previous studies have iden-
tified high rates of diagnostic discrepancy between differentfollicular lymphoma, lymphosarcoma, and reticulum cell sar-

coma, but proved too imprecise for clinical application. In pathologists (interobserver variability) and for the same pa-
thologist (reproducibility) when reviewing the same case atthe 1950s, Rappaport et al4 recognized the importance of the

growth pattern in some types of NHL and used pattern, in different times.85-88 This inaccuracy in diagnosis has made
treatment decisions difficult. In the past two decades, theaddition to cell size and shape, as the basis of a new and

clinically relevant classification. In the 1970s, recognition widespread use of immunophenotyping has led to increased
insight into the diagnosis and classification of tumors of thethat NHLs were tumors of the immune system and were

derived from T or B cells led to the immunologically based immune system. However, the value of immunophenotyping
in the day-to-day practice of lymphoma diagnosis and clini-classifications of Lukes and Collins,5 and later Lennert and

associates (Kiel classification).6-8 In an attempt to unify ter- cal care has not been clearly shown.
With this background, we set out to perform a retrospec-minology and improve the effectiveness of communication

between pathologists and clinicians, the Working Formula- tive clinical evaluation of the newly proposed ILSG classifi-
cation.84 Although the ILSG classification is a proposal fortion was proposed in 1982.9 Over the next two decades,

however, the Kiel classification dominated clinical practice classifying all lymphoid neoplasms (Table 1), our study was
in Europe, whereas the Working Formulation became the
main classification system used in North America.

In the last two decades, increased understanding of the From The Non-Hodgkin’s Lymphoma Classification Project.
immune system and the genetic abnormalities associated Submitted February 27, 1997; accepted March 11, 1997.
with NHL have led to the identification of several pre- Supported in part by US Public Health Service CA36727 awarded

by the National Cancer Institute, Department of Health and Humanviously unrecognized types of lymphoma. These include
Services, the Foundazione San Salvatore, and the Stacey Greenemantle cell lymphoma,10-20 monocytoid B-cell lym-
family.phoma,21-28 extranodal lymphoma of mucosa-associated
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of Internal Medicine, University of Nebraska Medical Center, 600lymphoma,35-38 primary mediastinal large B-cell lym-
S 42nd St, Omaha, NE 68198-3332.phoma,39-47 and a variety of T-cell lymphomas,48-73 in-

The publication costs of this article were defrayed in part by page
cluding anaplastic large cell lymphoma.74-83 The recogni- charge payment. This article must therefore be hereby marked
tion of these new and supposedly clinically relevant types ‘‘advertisement’’ in accordance with 18 U.S.C. section 1734 solely to
of NHL has led to proposals for changing lymphoma indicate this fact.
classifications. Modifications of the existing classifica- q 1997 by The American Society of Hematology.
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NHL CLASSIFICATION PROJECT3910

Table 1. International Lymphoma Study Group Classification (including provisional categories)

B-Cell Lymphoma T/NK-Cell Lymphoma Others

Precursor B-lymphoblastic Precursor T-lymphoblastic Composite lymphoma (types specified)†
Small lymphocytic (CLL) T-cell chronic lymphocytic leukemia Malignant lymphoma, unclassifiable low grade
Lymphoplasmacytic Large granular lymphocyte leukemia Malignant lymphoma unclassifiable high grade
Mantle cell Mycosis fungoides Malignant lymphoma, unclassifiable
Follicle center, follicular Peripheral T cell, unspecified

Grade 1* Medium-sized Hodgkin’s disease
Grade 2* Mixed medium and large cell Diagnosis other than lymphoma
Grade 3* Large cell Case unclassifiable

Follicle center diffuse, small cell Lymphoepithelioid
Marginal zone B-cell, MALT type Hepatosplenic
Marginal zone B-cell, nodal Subcutaneous panniculitic
Marginal zone B-cell, splenic Angioimmunoblastic
Hairy cell leukemia Angiocentric, nasal
Plasmacytoma Intestinal
Diffuse large B-cell Adult T-cell lymphoma/leukemia
Diffuse mediastinal large B-cell Anaplastic large cell (including null phenotype)
Burkitt’s Anaplastic large cell, Hodgkin’s-like
High grade B-cell, Burkitt-like Unclassifiable low grade
Unclassifiable low grade Unclassifiable high grade
Unclassifiable high grade

Provisional categories are indicated in italic type.
Abbreviations: CLL, chronic lymphocytic leukemia; MALT, mucosal-associated lymphoid tissue.
* Follicular lymphomas are designated as such and were graded according to the Berard method.90

† Composite lymphomas consisted of two distinctly different cytologic subtypes of lymphoma.
Data from Harris et al.84

and date of birth; the date and site of the diagnostic biopsy; and adesigned to only assess the ILSG classification of NHL.
tabulation of nodal and extranodal sites of involvement and AnnSpecific goals of our study were the following: (1) to evalu-
Arbor stage at the time of initial diagnosis. Laboratory data wereate the ability of hematopathologists to apply the ILSG clas-
recorded, including the serum lactate dehydrogenase level, absolutesification to a retrospective group of cases collected at sites
lymphocyte count, presence of circulating lymphoma cells, presence

around the world; (2) to determine the role of immunopheno- of a monoclonal serum Ig, and a history of immunodeficiency and
typing and clinical data in the diagnosis of the various enti- viral (human T-cell leukemia virus-1 [HTLV-1], human immunode-
ties; (3) to determine the clinical importance of immunophe- ficiency virus [HIV]) status. Also recorded were the performance
notyping; (4) to determine the intraobserver and interobserver status and maximum diameter of the largest tumor mass. The initial

therapy and therapeutic response, details of remission, progression,reproducibility of diagnosis of the various entities; (5) to
or relapse, and subsequent therapies and follow-up were tabulateddetermine clinical correlations for the various entities, in-
in each case. For this report, all cases with clinical data were includedcluding clinical features at presentation and survival out-
regardless of the specific therapies given. In 73 of the cases, sufficientcomes; and (6) to determine whether certain entities can be
data was not available for the clinical and survival analyses.

grouped for prognostic or therapeutic purposes. At each institution, the pathology slides and reports for each case
were carefully reviewed by a designated site pathologist. The origi-

PATIENTS AND METHODS nal stained slides and immunostains were organized for review, and
additional sections, immunostains, and other studies were performedNine institutions in eight countries were chosen to provide up
if deemed necessary by the site pathologist. The results of the immu-to 200 consecutive cases of previously untreated NHL that were
nologic studies for each case, as well as any available cytogeneticrepresentative of the geographic region during the time between
or molecular genetic data, were recorded on a standardized form forJanuary 1, 1988 and December 31, 1990. The first 200 cases at each
direct computerized data entry. Five expert hematopathologists thensite that fulfilled the following criteria were selected for the study.
traveled as a group to each of the nine sites to review and classifyIn all cases, tissue biopsy samples that were adequate for diagnosis

and classification were required, and all diagnostic pathology materi-
als obtained before initial therapy, including positive bone marrow
(BM) specimens, were included in the pathology review. Immuno-

Table 2. Number of Cases by Study Site
logic characterization as to B- or T-cell origin, by whatever means

Site Casesin use at the institution, was also required in all cases. Leukemias
were excluded from the study unless a tissue biopsy, other than BM, Omaha, NE 200
was performed before therapy. Clinical characteristics, treatment Vancouver, Canada 202
data, and some follow-up information were also required in all cases. Cape Town, South Africa 196
The nine study sites, which provided a total of 1,403 cases, are London, UK 120
shown in Table 2.

Locarno, Switzerland 80
The clinical information for each case was abstracted from the

Lyon, France 195
medical record by a clinician or data manager and recorded on a

Würzburg/Göttingen, Germany 210
standardized form for direct computerized data entry. These data

Hong Kong 200
included coded patient and site identifiers; patient sex, ethnic origin,
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ILSG CLASSIFICATION FOR NHL 3911

each case in each of the three major classifications.9,84,89 The site Table 3. Distribution of NHL Cases by the Consensus Diagnosis
visits occurred over a period of 8 months beginning in June 1995. All

Consensus Diagnosis No. of Cases % of Total Cases
expert pathologists used a standard Nikon Labophot-2 microscope

Diffuse large B-cell 422 30.6(Nikon, Inc, Melville, NY), including a 101 plan achromat objective
Follicular 304 22.1(high-power field Å 0.159 mm2). The diagnostic categories in each

Grade 1 131 9.5of the three classifications were used according to published crite-
Grade 2 85 6.2ria.9,84,89 More specific criteria were developed for some of the enti-
Grade 3 88 6.4ties with Nancy L. Harris providing consultation regarding the ILSG

Marginal zone B-cell, MALT 105 7.6classification. The criteria of Mann and Berard90 were used to grade
follicular lymphoma in the ILSG classification. Peripheral T-cell 96 7.0

Medium-sized, mixed, and large 51 3.7At each site, the diagnostic slides were reviewed and classified
independently by each expert hematopathologist. The initial classi- Angiocentric, nasal 19 1.4

Angioimmunoblastic 17 1.2fication was based on examination of the hematoxylin-eosin and/or
Giemsa stained slides with only the following clinical information Intestinal 5 õ1

Lymphoepithelioid 2 õ1from the time of initial diagnosis: patient age and sex, site of the
biopsy, and the major site of disease (ie, diagnosis 1). After recording Hepatosplenic 1 õ1

Adult T-cell leukemia/lymphoma 1 õ1a diagnosis in each classification, the expert was then presented with
the immunophenotypic profile, along with any available cytogenetic Small B-lymphocytic (CLL) 93 6.7

Mantle cell 83 6.0and molecular genetic data, and the immunostains and/or flow cy-
tometry report. After review, a second diagnosis was rendered in Primary mediastinal large B-cell 33 2.4

Anaplastic large T/null-cell 33 2.4each classification (ie, diagnosis 2). Then, the expert was presented
with all of the pretreatment clinical information and a third diagnosis High grade B-cell, Burkitt-like 29 2.1

Marginal zone B-cell, nodal 25 1.8was made in each classification (ie, diagnosis 3). No previous diag-
nosis could be changed based on information subsequently revealed. Precursor T-lymphoblastic 23 1.7

Lymphoplasmacytoid 16 1.2If a case was considered unclassifiable in any of the classifications,
the expert was required to give a reason, ie, inadequate material, Marginal zone B-cell, splenic 11 õ1

Mycosis fungoides 11 õ1poor slide preparation, additional phenotyping needed, additional
information needed, or other reasons. The expert was allowed to Burkitt’s 10 õ1

All other types 84 6.1change the phenotype of a case if he interpreted the immunostains
and/or phenotype data differently than the site pathologist. For some Abbreviation: CLL, chronic lymphocytic leukemia.
diagnostic categories, a research protocol was also completed by
the expert pathologists. All of this information was recorded on
standardized forms for direct computerized data entry. Approxi-

Completed clinical and pathology forms were reviewed and editedmately 40 to 50 cases were reviewed by each pathologist each day.
to detect any inconsistencies, and additional information and/or clari-In addition to the independent diagnoses rendered by each of the
fication was obtained when needed. After completion of the editing,expert pathologists, a consensus diagnosis was also reached in each
the clinical and pathology data forms were entered into a computercase. A consensus was considered to have been reached if at least
for data analysis. The International Prognostic Index91 was used tofour of the five expert pathologists agreed on the third diagnosis
stratify patients within the various disease entities. Treatment out-(diagnosis 3) in the ILSG classification. A diagnosis of follicular
come was measured using failure-free survival and overall survival.lymphoma of any grade was considered an agreement, and a diagno-
Failure-free survival was defined as the time from diagnosis to the

sis of peripheral T-cell lymphoma of any type was also considered
first occurrence of progression, relapse after response or death from

an agreement. In these latter two categories, agreement by three of
any cause. Follow-up of patients not experiencing one of these events

the five expert pathologists with regard to the specific type was
was censored at their date of last contact. Overall survival was

considered the consensus diagnosis; if there was no agreement with
measured from diagnosis to death from any cause, with surviving

regard to the type, the case was arbitrated by D. Weisenburger based
patient follow-up censored at the last contact date. Estimates of

on the individual diagnoses and the research protocol. All other
failure-free survival and overall survival distribution were calculated

cases without a consensus diagnosis were jointly reviewed on a
using the method of Kaplan and Meier.92 Time to event distributions

multi-headed microscope and discussed by the five expert patholo-
were compared using the log-rank test.93

gists and the site pathologist in a consensus conference at the end
of each day, and an attempt was made to reach a consensus of at RESULTS
least four expert pathologists in each case. If additional sections,

Twenty-five of the 1,403 cases (1.8%) were found to haveimmunostains, molecular studies, or other information was required,
a diagnostic algorithm was developed by the group and the additional a diagnosis other than NHL and, thus, were excluded from
materials were obtained, if possible, and reviewed at a subsequent further analysis. The types of NHL found in the remaining
consensus conference at the site. If the additional materials could 1,378 cases are presented in Table 3. Approximately 31%
not be obtained during the site visit, the required materials and of the cases were forms of diffuse large B-cell lymphoma
information were subsequently sent to D. Weisenburger who arbi- and approximately 22% of the cases were types of follicular
trated the case based on the algorithm. lymphoma. All types of T-cell processes, including natural

At the end of each site visit, after all cases had been reviewed,
killer (NK) cell disorders, made up only 12% of the cases.each expert pathologist rereviewed 20% of the cases. The cases for
Small lymphocytic lymphoma was observed in 6.7% of therereview were randomly selected by the statisticians. These cases
cases, a higher percentage than is sometimes appreciated.were classified a second time by each expert, without knowledge of
The major newly recognized types of lymphoma that oc-his initial interpretation, using all available pathology materials and
curred most frequently were marginal zone B-cell lymphomapretreatment clinical information. Cases in which a consensus diag-

nosis had not yet been reached were excluded from the rereview. of MALT type (7.6%), mantle cell lymphoma (6.0%), pri-
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NHL CLASSIFICATION PROJECT3912

Table 4. Expert Pathologist Agreement With the large B-cell, and the T-cell lymphomas, immunophenotyping
Consensus Diagnosis was helpful in many cases in reaching the correct diagnosis

and improved the diagnostic accuracy by some 10% to 45%.Dx 1* D Dx 2-1 Dx 2† D Dx 3-2 Dx 3‡
Consensus Diagnosis (%) (%) (%) (%) (%) For many of these cases, the initial diagnosis based on histol-

ogy only was unclassifiable malignant lymphoma. Immuno-Follicular, any grade 93 1 94 0 94
Follicular, grade 1 72 1 73 0 73 phenotyping allowed the classification of such cases into
Follicular, grade 2 61 0 61 0 61 specific categories. Detailed clinical data was helpful only
Follicular, grade 3 60 1 61 0 61 in distinguishing primary mediastinal large B-cell lymphoma

Marginal zone B-cell, MALT 84 2 86 0 86 from the other diffuse large B-cell lymphomas, because there
Small lymphocytic (CLL) 84 3 87 0 87 were no characteristic histologic or immunologic differences
Lymphoplasmacytoid 53 3 56 0 56 between these two categories.
High grade B-cell,

The expert pathologists’ rereview of a 20% sample of theBurkitt-like 47 6 53 0 53
cases at each site showed that they could reproducibly makePrimary mediastinal large
a diagnosis of NHL (Table 5). Overall, the rereview diagno-B-cell 51 7 58 37 85
sis agreed exactly with the pathologist’s initial diagnosis 3 orMarginal zone B-cell, nodal 55 8 63 0 63

Mantle cell 77 10 87 0 87 the consensus diagnosis (including the grading of follicular
Diffuse large B-cell 73 14 87 0 87 lymphoma) in 85% of the cases (range, 82% to 89%). Be-
Precursor T-lymphoblastic 52 35 87 2 89 cause the consensus diagnosis for all of these cases was
Anaplastic large T/null-cell 46 39 85 0 85 reached before the time of the rereview, the consensus pro-
Peripheral T-cell, all types 41 45 86 0 86 cess may have influenced the assessment of some cases at

Abbreviation: CLL, chronic lymphocytic leukemia. rereview. Therefore, the pathologists were allowed to agree
* Diagnosis 1 based only on histology. with either their original diagnosis 3 or the consensus diagno-
† Diagnosis 2 based on histology and immunophenotype. sis at the time of rereview. For an additional 9% of the cases,
‡ Diagnosis 3 based on histology, immunophenotype and clinical the rereview diagnosis was nearly the same as the original

data. diagnosis (ie, follicular, grade 1, v follicular, grade 2; or,
follicular, grade 3, v follicular, grade 3, plus diffuse large
B-cell). Thus, for 94% of the cases rereviewed (range, 92%mary mediastinal large B-cell lymphoma (2.4%), and ana-
to 97%), the expert pathologists made a diagnosis consistentplastic large T/null-cell lymphoma (2.4%). Only 2.8% of the
with either their original diagnosis 3 or the consensus diagno-1,378 cases of NHL could not be specifically classified using
sis. In only 6% of the cases (range, 3% to 8%) the patholo-this system, usually because of technical factors.
gist’s rereview diagnosis would likely have led to a differentThree diagnoses were made by each expert pathologist in
approach to therapy than the original diagnosis.each case: one based on only histology, the second based

The clinical characteristics of the more common types ofon histology and immunophenotype data, and the third based
lymphoma are presented in Table 6. It is important to recog-on a combination of histology, immunophenotype, and clini-
nize that, although the average results vary between the vari-cal data. In Table 4, the percentages of the review diagnoses
ous types, there was considerable overlap between the typesthat agreed with the consensus diagnosis are given for each
for any particular characteristic. The newly recognized typesmajor histologic type. For most of the histologic types, the
of lymphoma appear to be distinctive. Marginal zone B-percentage of third review diagnoses (using all available
cell lymphoma of MALT type was characterized by a highdata) that agreed with the consensus diagnosis equaled or
frequency of localized extranodal disease and a prolongedexceeded 85%. The percent agreement was only 53% for
survival, whereas nodal marginal zone (monocytoid) B-cellhigh-grade B-cell Burkitt-like tumors, where distinctions be-
lymphoma more often presented with advanced-stage dis-tween Burkitt’s lymphoma and diffuse large B-cell
ease and had a worse survival. Mantle cell lymphoma hadlymphoma often proved difficult. The percent agreement was

also below 85% for lymphoplasmacytoid lymphoma and
nodal marginal zone B-cell lymphoma, also due at least in
part to the imprecise definitions of these entities. Whereas Table 5. Pathologist Agreement Upon Rereview of 20% of the
the accuracy of diagnosis of follicular lymphoma was 94%, Cases
the percent agreement for the various grades of the follicular

Dx 3/Consensus* Near-miss† None
lymphoma was only 61% to 73%. However, the agreement (%) (%) (%)

in follicular lymphoma, grade 3, increased to 74% if cases
Overall agreement 85 94 6

with a diffuse component were also considered as an agree- Expert pathologist
ment. A 89 97 3

The usefulness of immunophenotyping in making the cor- B 87 96 4
rect diagnosis was dependent on the specific disease (Table C 85 93 7

D 82 93 74). For some lymphomas, such as follicular lymphoma, mar-
E 82 92 8ginal zone B-cell lymphoma of MALT type, and the small

lymphocytic and lymphoplasmacytoid lymphomas, informa- * Agreement with either diagnosis 3 or the consensus diagnosis.
tion on the immunophenotype did not increase the diagnostic † Agreement including near-miss diagnoses (see text for explana-

tion).accuracy significantly. However, for the mantle cell, diffuse
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ILSG CLASSIFICATION FOR NHL 3913

Table 6. Patient Characteristics by Histologic Type

% Median % Stage % Marrow % PI % PI % 5-yr % 5-yr
Consensus Diagnosis Male Age 1 or 2 Positive 0/1 4/5 OAS FFS

Follicular, all grades 42 59 33 42 39 6 72 40
Mantle cell 74 63 19 63 19 19 27 11
Marginal zone B-cell, MALT 45 61 66 14 38 5 74 60
Marginal zone B-cell, nodal 41 58 18 41 36 9 57 29
Small lymphocytic (CLL) 53 65 6 73 17 10 51 25
Lymphoplasmacytoid 53 63 20 73 20 13 59 25
Diffuse large B-cell 55 64 51 17 31 16 46 41
Primary mediastinal large B-cell 34 37 66 3 44 9 50 48
Burkitt’s 89 31 56 33 44 22 44 44
High-grade B-cell, Burkitt-like 59 55 50 21 25 18 47 43
Precursor T-lymphoblastic 74 25 13 43 35 22 26 24
Peripheral T-cell, all types 56 61 18 37 14 27 25 18
Anaplastic large T/null-cell 69 33 50 12 50 19 77 58

Abbreviations: PI, International Prognostic Index; OAS, overall survival; FFS, failure-free survival; CLL, chronic lymphocytic leukemia.

a striking male predominance, a high frequency of advanced- (ie, 73% and 63%). In contrast, the histologic diagnosis of
anaplastic large cell lymphoma was important because it wasstage disease with marrow involvement, and the lowest 5-

year survival of any type of lymphoma. Primary mediastinal associated with a surprisingly good survival, even with a
high prognostic index. In contrast, patients with mantle celllarge B-cell lymphoma occurred more frequently in young

females and was often of low stage, but the survival was no lymphoma had a relatively poor outcome despite apparently
good clinical characteristics. The prognostic index also diddifferent from that of other diffuse large B-cell lymphomas.

Anaplastic large T/null-cell lymphoma occurred mainly in not predict survival in precursor T-lymphoblastic lymphoma,
although the number of cases was small.young patients and had a surprisingly high 5-year survival

when compared to other lymphomas with large cell histology
DISCUSSIONor a T-cell phenotype. This was not due to inclusion of a

high proportion of patients with only skin involvement, a This study shows that, using the definitions proposed in
the ILSG classification, it is possible to accurately identifygroup that represented just 6% of these patients.

The average overall survival by histologic type allowed most of the major types of NHL. The major types recognized
by this classification are also clinically distinctive, with thefor division of the NHLs into four broad groupings (Fig 1).

Those with a 5-year overall survival of greater than 70% possible exception of high-grade B-cell Burkitt-like
lymphoma, which appears to be very similar clinically toincluded follicular lymphoma, marginal zone B-cell

lymphoma of MALT type, and anaplastic large T/null-cell diffuse large B-cell lymphoma (Table 6). This classification
was, in general, easily and accurately applied by the expertlymphoma. Lymphomas within a 50% to 70% 5-year overall

survival included the small lymphocytic, lymphoplasmacy- hematopathologists. In fact, this study suggests that when
expert pathologists work from clear definitions, with the usetoid, and nodal marginal zone B-cell lymphomas. Lympho-

mas with a 30% to 49% 5-year overall survival included of immunologic markers, the diagnosis of NHL can be made
more accurately than had been thought. Previous studies,diffuse large B-cell lymphoma, primary mediastinal large B-

cell lymphoma, and the high-grade B-cell Burkitt-like and using morphology only, found that the diagnosis of specific
types of NHL could only be made accurately 50% to 60%Burkitt lymphomas. Lymphomas with less than a 30% 5-

year overall survival included peripheral T-cell lymphoma, of the time.85-88 In contrast, we have shown that, when expert
pathologists work from clear and agreed upon criteria, theprecursor T-lymphoblastic lymphoma, and mantle cell

lymphoma. diagnosis of NHL can be at least 85% accurate for most of
the common types. However, the methods used to reach aWhereas the histologic diagnosis of a specific type of

lymphoma provides clinically important information, equally consensus diagnosis in our study certainly had a positive
influence on these agreement rates. Because treatment de-important prognostic information was obtained from the clin-

ical characteristics of the individual patients. We found con- pends on the diagnosis, it must be made as accurately as
possible. We believe that the diagnosis of NHL should al-siderable variation within any particular histologic type for

both overall survival and failure-free survival based on pa- ways be made by a hematopathologist who is experienced
in lymphoma classification.tient clinical characteristics using the International Prognos-

tic Index (Table 7). For example, patients with follicular Immunophenotyping added significantly to the accuracy
of diagnosis of many of the lymphoma types, including man-lymphoma had significantly different outcomes depending

on their clinical prognostic characteristics (Fig 2). Moreover, tle cell lymphoma, diffuse large B-cell lymphoma, and the
T-cell lymphomas. However, immunophenotyping did notpatients with follicular lymphoma with a high (unfavorable)

prognostic index had a far worse overall and failure-free add significantly to the accuracy of diagnosis of some
lymphomas, such as follicular lymphoma, small lymphocyticsurvival (ie, 17% and 6%) than patients with a diffuse large

B-cell lymphoma and a low (favorable) prognostic index lymphoma, and marginal zone B-cell lymphoma of MALT

AID Blood 0047 / 5h36$$$923 05-08-97 14:42:36 blda WBS: Blood

For personal use only.on March 29, 2018. by guest  www.bloodjournal.orgFrom 

IPR2018-00685 
Celgene Ex. 2002, Page 5

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

http://www.bloodjournal.org/
http://www.bloodjournal.org/site/subscriptions/ToS.xhtml
https://www.docketalarm.com/


Real-Time Litigation Alerts
  Keep your litigation team up-to-date with real-time  

alerts and advanced team management tools built for  
the enterprise, all while greatly reducing PACER spend.

  Our comprehensive service means we can handle Federal, 
State, and Administrative courts across the country.

Advanced Docket Research
  With over 230 million records, Docket Alarm’s cloud-native 

docket research platform finds what other services can’t. 
Coverage includes Federal, State, plus PTAB, TTAB, ITC  
and NLRB decisions, all in one place.

  Identify arguments that have been successful in the past 
with full text, pinpoint searching. Link to case law cited  
within any court document via Fastcase.

Analytics At Your Fingertips
  Learn what happened the last time a particular judge,  

opposing counsel or company faced cases similar to yours.

  Advanced out-of-the-box PTAB and TTAB analytics are  
always at your fingertips.

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

WHAT WILL YOU BUILD?  |  sales@docketalarm.com  |  1-866-77-FASTCASE

API
Docket Alarm offers a powerful API 
(application programming inter-
face) to developers that want to 
integrate case filings into their apps.

LAW FIRMS
Build custom dashboards for your 
attorneys and clients with live data 
direct from the court.

Automate many repetitive legal  
tasks like conflict checks, document 
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks 
for companies and debtors.

E-DISCOVERY AND  
LEGAL VENDORS
Sync your system to PACER to  
automate legal marketing.


