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Polycythemia Vera with Cerebral Thrombosis
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Ischemic stroke arise from primary thrombosis of the vessels or embolic events butalso from markedly increased

blood cells. A common feature of these disorders is the creation of a prothrombotic state, now commonly referred to

as “hypercoagulable state.” Hematologic diseases such as essential thrombocythemia, thrombotic thrombocytopenic

purpura, and polycythemia vera clearly cause ishemic stroke. This report is a male patient with polycythemia vera that

presenting with nonspecific symptoms such as headache, malaise, weakness and vertigo which finally developed

ischemic stroke from cerebral thrombosis and and literature review.

Y
el
FYA = = ) Ao
Atheanelne 81y 537 013w i giidun
BUNDAUYUNA TINTAUATTIH T

sz iathyiu
2 JunouanIsanenuna Hemsthaliufsye
™ A A gy oA a ' 3
29 Miaau T#s 0e13 su ormsdame 9 1uann
d? o Y Y Y] = =\ < 9
Yuauinu lild dsaueuin Neufsyzanipe
1 Junouan Isanenina gihelio1nsoouuss
MYUVIAUUI T U YAUSTIFIN U DULT YU
[ = = "o Qy I A A Y =)
U AeuATHE Wa e auud lidinau e ou
Y
[ I~ [ I
Tuhandmite dradsyzdniies 1uilld ueuiin
vy ld; =<
1A10173 MIAT U N Tsanena

sz IRaIua?
qun3301 uaz 8-10 wau limswniilsa
szddamnzoli

M3395 198

Body temperature 37°C, heart rate 66 beats /
min regular, blood pressure 110/80 mmHg, respiratory
rate 18 /min

HEENT: not pale, no jaundice, no cervical
lymphadenopathy

Heart: normal SISZ, no murmur

Lungs: clear, no adventitious sound

Abdomen: liver and spleen not palpable

Neurological examination: good conscious, no
stiff neck, right-sided upper motor neuron type facial
palsy

Fundus: no papilledema, Pupils: react to light
both sides

Motor: weakness at right upper and lower
extremities grade [V

Reflex: 2+ all, Barbinski sign: plantar flexion both

sides

MInIIMero s {iams

CBC: RBC 8.25x10° cells/uL, Het 62.9 vol%,
WBC 26,100 cells/mm’, PMN 72%, B 1.5%, L 11.3%,
E 10.9%, platelet 524,000/mm’ #2 Iauazdungu 69
sit1

FBS 99 mg/dL

Cholesterol 173 mg/dL, Triglycerin 129 mg/dL,
HDL-chol 39 mg/dL, LDL-chol 108 mg/dL
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Uric acid 7.9 mg/dL, LDH 515 U/L

Erythropoietin level 2.2 mIU/ml (2.60-34.0
mlIU/ml)

Arterial blood gas: pH 7.386, pCO2 43.5mmHg,
pO2 98 mmHg, HCO3 24.5 mmol/L; SpO2 99%

CT scan of brain - The study shows about 6x5 cm
heterogenous hypodense lesion at left basal ganglia.
Compression on left lateral ventricle is noted. No midline
shift, extra-axial collection is seen. After injection of
contrast medium, there is no abnormal enhancement.
Impression: left basal ganglia infarction causes pressure
effect on ipsilateral lateral ventricle. a 33 il ‘ﬁ2

N3 Gliﬁfﬂ]‘lﬂlﬂizﬂ N WU hypercellularity (cellula-
rity 60%), adequate megakaryocytes, M:E=3:1, pan-
myelosis appearance @ 33 il ﬁ 3
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M1 MmaInatouenlsnvesjihe

Type

Category

Causes

Primary

Secondary (in presence

of hypoxia)

Secondary (in Absence

of Hypoxia)

Relative

- Polycythemia vera

- Congenital

- Carboxyhemoglobinemia
- Alveolar hypoventilation

- Chronic lung disease

- High-altitude environment

- Arteriovenous shunting

- Renal

- Congenital

- Drugs

- Paraneoplastic

- Renal

- Adrenal

- Congenital

- Drugs

- Reduced plasma volume
- Gaisbock syndrome (stress

polycythemia)

- High-normal value

- Abnormal proli-feration of myeloid stem cells

- Activating erythropoietin receptor mutation

- Carbon monoxide poisoning, chronic smoking
- Sleep apnea, Pickwickian syndrome

- Chronic obstructive pulmonary disease.

- Arteriovenous malformations, right-to-left cardiopul-
monary shunting, pulmonary arteriovenous malfoma-
tions (hereditary hemorrhagic telangiectasia)

- Renal artery stenosis

- 2,3-Diphosphoglycerate mutase deficiency, high-

oxygen affinity hemoglobinopathy, congenital
methemoglobinemia

- Cobalt (cytotoxic hypoxia)

- Ovarian cancer, renal cell carcinoma, hepatocellular
carcinoma, parathyroid carcinoma, cerebellar heman-
gioblastoma, uterine leiomyomata, meningioma

- Polycystic kidney disease, chronic dialysis, Bartter’s
syndrome, post-renal transplant erythrocytosis

- Pheochromocytoma, Cushing’s syndrome,stress

- Chuvash polycythemia (abnormal oxygen
homeostasis), high set point for erythropoietin
production, idiopathic familial erythropoiesis

- Androgen doping, erythropoietin doping, transfusion

- Diuretics, dehydration, diarrhea, vomiting
severe burns, capillary leak syndrome, smoking

- Associated with nephropathy, hypertension, and
anxiety in obese patients

- > 95th percentile
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Update of PVSG Criteria®

A1 Raised Red cell mass (>25% above mean
normal predicted value)

A2 Absence of causes of secondary polycythemia

A3 Palpable splenomegaly

A4 Clonality marker (X-linked polymorphism
or abnormal karyotype)

B1 Thrombocytosis (platelet count >400,000/
uL)

B2 Neutrophil leukocytosis (neutrophil count
>10,000/p1L,or >12,500/UL in smokers)

B3 Splenomegaly demonstrated by isotope or
ultrasound scanning

B4 EEC growth or low serum Epo level

1¥ms3iese PV idleli A1+ A2+ A3 uS0 AL
+A2+ A4 13D AL+ A2+2 10910 B
WHO Criteria®

A1l Elevated Red cell mass >25% above mean
normal predicted value, or Hgb>18.5 g/dL in men, 16.5
g/dL in women

A2 No cause of secondary erythrocytosis, including

Absence of familial erythrocytosis

No elevation of Epo from :

hypoxia (arterial Po2 <92%)

high-oxygen-affinity hemoglobin

truncated Epo receptor

inappropriate Epo production by tumor

A3 Splenomegaly

A4 Clonal genetic abnormality other than Ph
chromosome or BCR-ABL fusion gene in marrow cells’

A5 EEC formation in vitro

B1 Thrombocytosis>400,000/pLL

B2 WBC>12,000/uL

B3 Bone marrow biopsy showing panmyelosis

with prominent erythroid and megakaryocytic
proliferation

B4 Low serum Epo level

1Wns3iesepy iled A1+A2 Sausuiidela
Fonilauoniniionn A nie el Al + A2 3ufus
290U04 B

9613 1500 M3 lHnasimsdInanesinan
Hdu indtlymmaedihoneseish py e
inaainisiiiase lasuaisimua 13 Taenis
UfiaT hdnvag lvnszqniianunAfidhi hyper-
cellularity 1182 panmyelosis 3248 1ums 1M Han
1aeenaunn
MIAnHnvealsn®

1589 1UV0ININFIAUBY polycythemia vera
nnnM 14 1 (15-257)) Taell thrombosis ag bleeding
Fuenimananvesmaidedia nnlfeunlasssey
yoalsailu acute myeloid leukemia wu'l@ liivies
(Gooaz 1-2) fhisdrayvesmainanizunindou
1aun

Thrombosis

- Age>60 years old

- History of previous thrombosis (venous or
arterial)

- High rate of phlebotomy

- Postoperative state with uncontrolled
hematocrit or platelet count

Hemorrhage

- Platelet antiaggregating therapy (particularly
in elderly)

- Thrombocytopenia during late-stage postpoly-
cythemic myeloid metaplasia (PPMM*)

Acute leukemia

- Previous therapy with chlorambucil or P
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After diagnostic confimation asssess
patient’s individual risk for

thrombohemorrhagic complications

ALL

PATIENT

Phlebotomy Low-dose aspirin
Goals: Het <45% (men) Het <42% (women) (75-250 mg/day) if no avWD
Het <37% (late preenancy ) or other contraindication
RISK-ADJUSTED THERAPY
\4
Low risk (age <60, no Indeterminate risk (age <60, no High risk (age >60 or
history of thromboembolism, history of thromboembolism, and either history of thromboembolism,
and platelet count <1.5 platelet count >1,5 million/fL or regardless of platelet count
evidence of avWD)

Cytoreductivve 2 Cytoreductive Cytoreductive
therapy not therapy possibly therapy

usually required Observe and treat required Is patient a woman of required

symptomatically (see below); childbearing age?

for younger patients, discuss Yes No

transplant options for when
disease progresses
IFN O Hydroxyurea (first-line)

Special Clinical Situations:
Symptomatic splenomegaly refractory to cytoreductive agents: splenectomy or Zp
Spent-phase PV/PPmm with failed hematopoiesis : hematopoietic growth factors or androgens Pruitus refactory
to cytoreductive agents : antihistamines, PUVA, cholestyramine, or SSRIs Hyperuricemia or gout : allopurinol
Extreme thrombocytosis and life-threatening bleeding: plateletpheresis

AML transformation: allogeneic SCT (if young), clinical trial enrollment, symptomatic care

Alternatives: Pipobroman
Radiophosphorous (age > 70)

Anagrelide (thrombocytosis)
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- Evolution to late-stage PPMM

- Hydroxyuea, when associated with other
chemotherapy use
*PPMM: The PPMM stage is characterized by
progressive hepatosplenomegaly (resulting from
extramedullary hematopoiesis), advanced marrow

fibrosis and pancytopenia with leukoerythroblastosis

M3snmn?
9 ]

93911118 1UN 1590 B7 polycythemia WU 1D
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1. M3snEIRN1e Ysznaualenism phle-
botomy 10114 Het osniovaz 45 Tugwe ves
nSovaz 42 Tudnas nazdesniiesas 37 Tu

9
1 o J
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2. f‘lﬁgﬂHWHNGTﬂﬁﬂigﬂﬂﬂa’Jﬂ

2.1 N3 1% antihistamines, selective serotonin
reuptake inhibitors, phototherapy 173 0 interferon- alpha
AMTUTAYIIMIAY

22 M35 1¥ low dose aspirin 130 anagrelide
1 AT RE erythromelalgia

23 msld interferon-alpha, imatinib i 50
hydroxyurea 113 UA1 I extramedullary hematopoiesis
Abbreviations: Hct=hematocrit, avWD =
acquired von Willebrand disease, [FN a=interferon alfa,
PUVA =psoralen and ultraviolet A, SSRI = selective

serotonin reuptake inhibitor, SCT = stem cell transplant
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