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Polycythemia Vera Terminating in Refractory Ascites

Kohtaro Toyama,! Takeki Mitsui,’ Akihiko Yokohama,?
Takayuki Saitoh,®* Hideki Uchiumi,® Hiroshi Handa,!

Masataka Sakuraya,® Hirokazu Murakami,* Yoshihisa Nojima!

and Norifumi Tsukamoto 13

A 64-year-old woman, with more than a 20 year history of polycythemia vera (PV), developed portal
Portal
hypertension resulted not only from infiltration of the liver sinusoids by hematopoietic cells but also from
Wright-stained smears of ascites samples consisted of
However, cultures of mononuclear cells from the ascites showed the
presence of hematopoietic progenitor cells including megakaryocyte colony formation and burst forming
units.

hypertension, myelofibrosis and extramedullary hematopoiesis accompanied by massive ascites.

nodular regenerative hyperplasia of the liver.
mesothelial cells and macrophages.
The JAK2-V617F mutation was positive in granulocytes. Contrary to other reports, radiation
therapy was not effective and severe myelosuppression continued for more than one month. We present
the unusual clinical course for this case of PV and discuss the pathophysiology of refractory ascites.

(Kitakanto Med J 2012 ; 62 : 159~162)
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Introduction

Polycythemia vera (PV) is one of hematopoietic
stem cell disorders characterized by JAK2-V617F
mutation with uncontrollable proliferation of
hematopoietic cells in the bone marrow, especially of
the erythroid lineage. In the later stages of this dis-
ease, the development into myelofibrosis (MF) occurs,
resulting in insufficient hematopoiesis. After transi-
tion into MF, there may be an extreme increase in
portal blood pressure accompanied by hepato-
In this stage of PV, ascites can be
observed, but excessive and refractory ascites is very

rare.>*

splenomegaly."?

We report here on a female patient with PV
who developed MF and refractory ascites during late
stages of the disease.

Case Report

A 42-year-old woman visited our hospital com-

plaining of redness of her face in 1976. Physical
examination revealed ruddy cyanosis on her face and
mild splenomegaly. Laboratory data were as follows :
hemoglobin (Hb) 18.8g/dl, hematocrit (Ht) 63%, RBC
7.59X10'2/1, reticulocytes 1.9%, white blood cells
(WBC) 22.5X10°/1 with a normal differential count,
platelets (PLT) 186 10°/1, leukocyte alkaline phos-
phatase activity 316 (control 208), blood cell volume
45ml/kg, arterial oxygen saturation 96%, serum total
protein (TP) 8.8g/dl, lactate dehydrogenase (LDH)
4221U/1, and She was
diagnosed as PV and was primarily treated with inter-
but she did not
In 1990, she showed anemia
and marked splenomegaly.

elevated vitamin BI12.
mittent phlebotomies, require
phlebotomies in 1988.
At this time, she was
diagnosed as spent phase of PV. In 1996, she was
admitted to our hospital for surgery for an abdominal
aneurysm. Esophageal varices and marked hepatos-
plenomegaly were noted. A liver biopsy specimen
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Fig. 1 Liver biopsy showing infiltration by hematopoietic cells.
Arrows indicate megakaryocytes.

obtained during the operation revealed megakar-
yocytes and erythroblasts within the sinusoids. In
addition, several nodules composed of enlarged he-
patocytes were observed in each hepatic lobule, which
were separated by compressed hepatic cells. There
was no increase in collagen fiber indicating no evi-
dence of cirrhosis. The microscopic examination was

consistent with nodular regenerative hyperplasia
(NRH) and extramedullary hematopoiesis. (Fig. 1)

In January 1998, her liver and spleen were pal-
pable in the midclavicular line 7 cm and 15cm beneath
the costal margin, respectively. Two months later,
ascites and edema emerged without the presence of
peripheral lymphadenopathy. Laboratory findings
were: Hb 8.9g/dl, Ht 30.4%, RBC 3.11Xx10'%/I,
reticulocytes 1.8%, PLT 77X10°/1, WBC 9.2X10%/1
with leukoerythroblastic changes. Liver and renal
function tests were normal with TP 7.3g/dl, albumin
3.6g/dl, LDH 1116 1U/1, and ammonia level 83y g/dl.
Tests for hepatitis B antigen and hepatitis C antibody
were negative. Prothrombin time and activated par-
tial thromboplastin time were normal.

biopsy showed marked reticuline fibrosis, which was

Bone marrow
consistent with a diagnosis of myelofibrosis. Bone
marrow scintigraphy (*!'In) showed a remarkably
reduced uptake in the vertebra but increased uptakes in
both the liver and spleen, indicating the presence of
Computed tomogra-
phy (CT) showed hepatosplenomegaly with dilated
portal and splenic veins and a large quantity of ascites

extramedullary hematopoiesis.

without the evidence of veno-occulusive disease or
lymphadenopathy (Fig. 2). Magnetic resonance imag-
ing supported this finding. Laboratory evaluation of
the ascites revealed a specific gravity of 1.020, TP 4.5g/
dl, and LDH 586 1U/1, which suggested that the ascites
was an exudate.
had little effect.

In November 1998, as the ascites continued to

increase, she received 10 Gy of irradiation to the whole

She was treated with diuretics, but it

Fig. 2 CT scan that shows remarkable hepatosplenomegaly and

ascites with dilated portal and splenic veins. There was

no evidence of veno-occulusive disease.

abdomen. However, there was no reduction in size of
the hepatosplenomegaly and the volume of ascites.
Pancytopenia required red blood cell and platelet
transfusions, which were continued for one month.
After that, physical condition was well maintained, but

she died of septic shock due to ileus in February 2000.
Materials and Methods

Culture of Ascites

Ascites from the present patient and two other
cases with carcinomatous peritonitis due to gastric
obtained with
Mononuclear cells in the ascites were separated by use
of the Ficoll-Hypaque density-gradient centrifugation
method. Using MegaCult Kits (Stem Cell Technol-
ogies Inc, Vancouver, Canada), 1 X 10° of mononuclear

cancer were informed consent.

cells were cultured in 5 % CO, for 12 days in Iscove’s
medium containing bovine serum albumin (1 %), insu-
1L-3,
After fixation with methanol and acetone, cells were
stained with GP IIb/Illa antibody.

For BFU-E analysis, 5X10° mononuclear cells
were plated in duplicate with 3 IU EPO/ml.

lin, transferrin, IL-6 and thrombopoietin.

Cell Separation of peripheral blood cells, DNA prep-
aration, and JAK2-V617F mutation analysis
Heparinized peripheral blood sample (20ml) was
obtained in 1989 and 1992, and was diluted 1 : 1 with
Hank’s balanced salt solution.
jected to Ficoll-Hypaque density gradient centrifuga-
tion at 400g for 30minutes.

The sample was sub-

Granulocytes were iso-
lated from the pellet after the removal of red blood
cells by hypotonic lysis.

DNA was extracted from granulocytes and T-cells
using a SepaGene DNA extraction kit (Sankyo,
JAK2-V617F mutation status in the
granulocytes was investigated using a direct sequencing
method. To confirm the JAK2-V617F mutation,
allele-specific polymerase chain reaction (AS-PCR)

Tokyo, Japan).



was performed.®
Results

Upon microscopic evaluation, the cells in the
ascites were found to be mainly macrophages and
mesothelial cells, whereas malignant cells and mature
hematopoietic cells were not observed. Cell cultures
of the mononuclear cells from ascites revealed the
formation of a megakaryocyte colony (CFU-Meg) as
well as a burst forming unit (BFU-E) (Fig. 3). On the
contrary, neither CFU-Meg nor BFU-E was observed
in the ascites obtained from the two patients with
carcinomatous peritonitis that resulted from gastric
These suggest that
hematopoietic progenitor cells in the ascites of our

cancer. results there were

case.
The JAK2-V617F was detected in granulocytes of
1989 and 1992. Whether the JAK2-V617F mutation

£

Fig. 3 The IIb/111a stain of cultured cells from ascitic fluid.
Arrows indicate 1Ib/IIla positive cells (CFU-Meg).
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Fig. 4 Results of the JAK2-V617F mutation analysis. The T
— A change was noted. A) granulocytes from 1989 ; B)
granulocytes from 1992. Arrows indicate the mutated
portion.
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was positive or not in megakaryocytes in the present
case was matter of interest, however, we were not able
to perform the JAK2-V617F analysis because we failed
to get enough samples.

Discussion

The importance of the JAK2-V617F mutation has
been reported, and its positivity is one of the major
criteria for the diagnosis of PV.®* The present case
suggests the JAK2-V617F mutation persisted even
after transformation from PV into MF, and importance
of JAK2-V617F mutation analysis.

PV is a disorder characterized by excessive prolif-
eration of hematopoietic stem cells, especially eryth-
roid cells in the bone marrow, resulting in an elevated
red blood cell mass. The natural course of polycyth-
emia vera involves transition from a plethoric to a
spent phase over a period of more than twenty years,
and gradual development into myelofibrosis."* This
process is usually accompanied by extramedullary
hematopoiesis in which the liver, spleen and lymph
nodes are frequently affected. Ascites accompanied
by myelofibrosis is rare, ranging from 2 to 10%, and
the volume is usually small because it is controllable
through the administration of diuretics.®*

In the present case, the ascites may have resulted
from portal hypertension due to one of several mecha-
nisms. First, it may have resulted from a portal vein
or a Budd-Chiari type thrombosis related to the in-
tendency of the underlying

creased clotting

hematologic disease.®*” However, in our case it was
possible to exclude this mechanism based on analysis
of data from a CT scan and MRI images. In a second
documented mechanism that could apply in this case,
nodular regenerative hyperplasia of the liver can lead
to an increase in the resistance to portal outflow lead-
ing to sinusoidal portal hypertension.®~'* NRH has
been reported to occur in association with congestive
heart failure, Felty’s syndrome and subacute bacterial
endocarditis.®® Myeloproliferative disorders associat-
ed with NRH have rarely been reported.®~'! The
mechanism of NRH of the liver is uncertain but ob-
literative portal venopathy, especially in small vessels
less than 0.2mm in diameter, might play a major role in
its pathogenesis. Wanless et al. have suggested that
thrombi first form in the portal venous circulation or
spleen, with the resulting recanalization bringing
about the formation of nodular regenerative hyper-
plasia. This then leads to the sinusoidal hypertension
that may contribute to the emergence of ascites.*!! In
a third mechanism, the infiltration of the liver and
spleen by hematopoietic cells may also increase portal
vein pressure.!?’® And finally, splenomegaly itself
may be responsible for the increases in blood flow and
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portal vein pressure.!>13

As the CFU-Meg and BFU-E were detected in the
ascites from our patient, hematopoietic progenitor cells
were suspected to present in the ascites of our case.'®!*
There have been some reports that infiltration of the
peritoneum by hematopoietic cells is the major cause
of ascites in patients with myelofibrosis.’>"'® Although
present,
hematopoietic cell infiltration might play a role to
In addition, the patient had
the past histories of liver biopsies.

mature hematopoietic cells were not
cause exudative ascites.'®
After a liver
biopsy incision, healing takes place and the resulting
‘scar’ might be weaker than other portions of the
organ. Thus, a high portal vein pressure could cause
the plasma and hematopoietic cells to infiltrate into
the peritoneal space through the ‘scar’, resulting in
However, the precise mechanism of

ascites in this case remains uncertain because we were

massive ascites.

unable to perform an autopsy.
Though the findings in this report are unusual,

refractory ascites due to portal hypertension,

hematopoietic and progenitor cell infiltration into the
peritoneal space may be one of the complications seen
in patients during late stage PV.
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