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CHAPTER 140 - PLASMA CELL DYSCRASIAS / 965

The hyperviscosity syndrome can be di­
agnosed by the funduscopic finding of retinal 
veins that resemble sausage links. Retinal 
hemorrhages, exudates, microaneuiysms, 
and papilledema indicate late stages. Rela­
tive serum viscosity is usually >4.0 (normal, 
1.4 to 1.8) in patients with the hyperviscosity 
syndrome.

Prognosis and Treatment
The course is variable, but macroglobulin- 

emia tends to be more benign than is mye­
loma. The median survival is about 5 to 7 yr. 
Age > 60 yr, anemia, and cryoglobulinemia 
are associated with shorter survival.

Often, patients require no treatment for 
many years. If hyperviscosity is present, ini­
tial management consists of plasmapheresis, 
which rapidly reverses bleeding and 
logic abnormalities caused by high IgM lev­
els. Plasmapheresis often needs to be 
peated.

Long-term treatment vrtth oral alkylating 
drugs, usually chlorambucil, may be 
sary in some patients; however, bone mar­
row toxicity (see below under Multiple My­
eloma) can occur. Chlorambucil 0.03 to 0.09 
mg/kg/day or pulses of 0.26 mg/kg/day for 
4 days q 4 to 6 wk may be used. Melphalan 
or cyclophosphamide, as given for multiple 
myeloma, are possible alternatives, and oral 
prednisone (1 mg/kg/day for 4 days q 4 to 6 
wk) may be added. Recent results with the 
purine analogs fludarabine and 2-chloro- 
deoxyadenosine have been encouraging and 
offer alternatives to patients unresponsive to 
standard oral alkylating drugs. Interferon 
duces M protein in some patients.

MA CtLL DYSCRASIAS

Especially carcinomas of tho
; , prostate, kidney, GI tract 
j breast, and biliary tree ’

! Chronic cholecystitis, osteo­
myelitis, TB, pyelonephritis 

. HA . ’

and SignsSympH”’’®
Most patients are asymptomatic, but many 
sent with manifestations of the hypervis- 
jty syndrome: fatigue, weakness, skin 
mucosal bleeding, visual disturbances, 

Sache, and other changing neurologic
manifestations. When predominant, cardio- 
nulmonai-y abnonnalities are due to circu- 
Loiy inipainnent caused by an increased 
plasma volume. Cold sensitivity or Ray­
naud’s phenomenon may be due to a cryo­
globulin or cold agglutinin. Recurrent bac­
terial infections are a rntyor problem in some 
patients.

Examination may disclose generalized 
lymphadenopathy, puipura, hepatospleno- 
megaly, and marked engorgement and local­
ized narrowing of retinal veins, which resem­
ble sausage links. Amyloidosis occurs in 5%
of patients.

4

)

Lichen myxedematosus, liver
i-r ease, thyrotoxicosis, pemicin~
L anemia, myasthenia gravis ^ 
I' Gaucher’s disease, familial’
I hypercholesterolemia, Kaposi
1 sarcoma
Incurs in apparently healthy 
■: sons; age-related incidence

dis-

8

Per-
neuro-

re-
;G, IgA, light chains (Bence
Jones) only, IgD, IgE, non-secretory

Diagnosis
Most diagnoses of monoclonal gammopa- 

thy ar-e preceded by incidental discovery of 
elevated serum total protein or anemia. The 
diagnosis is established by demonstrating a 
typical M spike on serum protein electropho­
resis that proves to be IgM by Immunoelec­
trophoresis or immunoflxation.

Moderate anemia, marked rouleaux for­
mation, and a very high ESR are typical. 
Leukopenia, relative lymphocytosis, and 
thrombocytopenia occasionally occur. Cryo­
globulins, rheumatoid factor, or cold agglu­
tinins may be present; if the latter are

neces-
||sually light chains (Bence 
[Jones) only, but occasionaUy 
p,intact immunoglobulin mole- 
p cules (IgG, IgA, IgM, IgD) ' 
bG heavy chain (y-chain) disease 

heavy chain (a-chain) disease 
P heavy chain (p,-chain)
^••isease .

heavy chain (B-chain) disease 
pciated with drug hypersensi- 
wly, vual infections, and 
?art surgery pres­

ent, the direct Coombs’ test usually is 
positive. Various coagulation and platelet 
function abnormalities may occur. Results of 
routine blood studies may be spurious if a 
ciyoprotein is present or if viscosity is mark­
edly increased. Normal immunoglobulins rpiacrv, n u hy i .
are decreased in 1/2 of patients. (Plasma Cell Myeloma; Myelomatosis)

Immunoelectrophoretic studies of con- ^ P'^'ogressive neoplastic disease charact&r- 
centrated urine frequently show a mono- by marrow plasmacytomas (plasma
clonal light chain (usually k), but gross Bence tumors) and overproduction of an in-
Jonesproteinuriais unusual. X-rays of bones monoclonal immunoglobulin (IgG,
may show osteoporosis, but lytic lesions are ^dD, or IgE) or Bence Jones protein
rare. Bone marrow studies show a variable in- monoclonal k or X light chains).
mac^^tTlZ^hnf^’ myelomais often associated with
macytoid lymphocytes. PAS-positive mate- multiple osteolytic lesions, hypercalcemia

damage, and leased sus-
Srion increased. In ceptibility to bacterial infections; production

frequently of normal immunoglobulin is impaired. The 
well-differentiated or incidence is estimated at 2 to 3/100,000 per- 

plasmacytic lymphocytic lymphoma. sons, the male:female ratio is 1.6:1, and most

re-

MULTIPLE MYELOMAor other lymphoproliferative 
tufJ® clinically distinct
motherplasmacelldyscra-
paiymphomatous disease.

Men are affected 
Pomen; the median

Infestations of macro- 
KiBH ™ amount of 
|somp^f®®°g^°bulin circu- 
Ltih5.*ese monoclonal

|f“'oidfactors)ortol

age is

to au-
an-

.a?
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966 / SECTION 11 - HEMATOLOGY AND ONCOLOGY

patients are > 40 yr. The prevalence in 
blacks is twice that in whites.

Etiology and Pathogenesis
The etiology is unknown. A relationship is 

suggested by finding Kaposi’s sarcoma- 
associated herpes virus in the dendritic cells 
cultured from myeloma patients. This virus 
encodes an interleukin-6 homologue; human 
interleukin-6 promotes myeloma growth and 
stimulates resorption of bone.

The specific cell of origin is unknown. 
Analysis of immunoglobulin gene sequences 
and cell surface markers suggests malignant 
transformation of a post-germinal center 
cell.

Pathology
Diffuse osteoporosis or discrete osteolytic 

lesions develop, usually in the pelvis, spine, 
ribs, and skull. Lesions are due to bone re­
placement by expanding plasmacytomas or 
a factor secreted by malignant plasma cells 
(osteoclast-activating factor). The osteolytic 
lesions are usually multiple but occasionally 
are solitary intramedullary masses. Extraos- 
seous plasmacytomas are unusual but may 
occur in any organ, especially the upper res­
piratory tract.

Plasmacytomas produce IgG in about 
66% of myeloma patients and IgA in about 
20%; of these IgG and IgA patients, 40% also 
have Bence Jones proteinuria. Light chain 
myeloma is found in 16 to 20% of patients; 
their plasma cells secrete only free mono­
clonal light chains (k or \ Bence Jones pro­
tein), and an M spike is usually absent on 
serum electrophoresis. Patients with the 
light chain subgroup tend to have a higher 
incidence of lytic bone lesions, hyper­
calcemia, renal failure, and amyloidosis than 
do other myeloma patients. IgD myeloma ac­
counts for about 1% of cases; serum levels 
are often relatively low, and marked Bence 
Jones proteinuria (80 to 90% type \) is char­
acteristic. Only a few cases of IgE myeloma 
have been reported. Nonsecretoiy myeloma 
(no identifiable M component in serum or 
urine) is very rare (< 1 % of cases).

Amyloid deposits (see Ch. 18) occur in 
10% of myeloma patients and are. especially 
likely in those with Bence Jones proteinuria.

Symptoms and Signs
Persistent unexplained skeletal pain (es­

pecially in the back or thorax), renal failure.

or recurrent bacterial infectiorrs are th 
common presentations. Pathologic h 
and vertebral collapse are common- 
ter may lead to spinal cord compressi 
paraplegia. Renal failiue (myeloma Idn 
may be caused by extensive cast forin 
in the renal tubules, atrophy of tubula^*^°f' 
theMal cells, and interstitial fibrosis. An 
sometimes with weakness and fatigue^'^*^’ 
dominates in some patients, and a few'h**^^ 
manifestations of the hyperviscosity 
drome (see under Macroglobuline^'
above). Lymphadenopathyandhepatosn]
omegaly are unusual. ^

Diagnosis
In the patient with a serum M protein an 

one of three additional findings fulfills crit<f 
ria for the diagnosis of myeloma: sheets or 
clusters of marrow plasma cells, osteolytic 
lesions (without evidence of metastatic car­
cinoma or granulomatous disease), or Bence 
Jones proteinuria > 300 mg/24 h.

Blood tests show a normocytic normo­
chromic anemia with rouleaux formation 
The WBC and platelet counts usually are nor­
mal. The ESR is often markedly elevated 
sometimes > 100 mm/h, and BUN, serum 
creatinine, and serum uric acid are fre­
quently elevated. A low anion gap is some­
times present. Hypercalcemia is found at di­
agnosis in about 10% of patients. The serum 
level of P2-microglobulin is frequently ele­
vated and correlates with myeloma cell 
mass.

Proteinuria is common because of ex­
cess synthesis and secretion of free mono­
clonal light chains. Chemical paper strip 
tests of urine do not reliably detect Bence 
Jones protein, and the heat test is often mis­
leading, but sulfosalicylic acid and toluene 
sulfonic acid are useful screening tests. Sig­
nificant albuminuria is rare in myeloma; its 
presence suggests coexisting amyloidosis or 
light chain deposition disease.

Seriun protein electrophoresis shows a 
taU, narrow, homogeneous M spike in about 
80% of patients; the mobility of the M spike 
may lie anywhere from the a2 to the slow -y 
region. The remaining 20% of patients syn­
thesize only free monoclonal light chains 
(Bence Jones protein), and their serum elec­
trophoretic patterns display hypogamma­
globulinemia without an M spike. However, 
in essentially all patients with light chain 
myeloma, a homogeneous M spike is demon-

tA
I W

i

en-

i I

X
I'

II

A

IPR2018-01714 
Celgene Ex. 2004, Page 5

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

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.


