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Background: Janus kinase-2 (JAK2) is mutated in a high prop- 
ortion of patients with polycythemia vera and in a smaller 
number with essential thrombocythemia and primary myelo- 
fibrosis. Mutated JAK2 is an important diagnostic marker for 
myeloproliferative neoplasm (MPN) and may also play a major 
role in the pathogenesis of MPN. 
objectives: To evaluate the prevalence of mutated JAK2 
(JAK2-V617F) among patients with major intraabdominal vein 
thrombosis who had normal blood counts at diagnosis of 
the initial event. 
Methods: The medical records of patients who presented 
with a major intraabdominal venous thrombosis and normal 
peripheral blood counts were obtained. JAK2-V617F mutation 
status was determined by real-time polymerase chain 
reaction. 
results: Twenty-two patients were available for this analysis 
and 9 (41%) were found to have JAK2-V617F. Patients with 
positive JAK2-V617F were younger and had more frequent 
clinical splenomegaly than those with wild-type JAK2. 
conclusions: A high proportion of patients presenting with 
“idiopathic” major intraabdominal vein thrombosis and normal 
blood counts carry JAK2-V617F. We recommend searching for 
the mutation in this clinical setting to detect patients with 
occult MPN.
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KeY words:

J AK2 is an intracytoplamic tyrosine kinase that plays a criti-
cal role in signal transduction from multiple hematopoietic 

factor receptors [1]. In 2005, several groups reported a single 
somatic mutation in the JAK2 gene in patients with myelo-
proliferative neoplasms [2,3]. This mutation, consisting of a 
substitution of valine to phenylalanine at position 617 in the 
pseudokinase (JH2) domain of JAK2 [2-4], is detected in 95% 
of patients with polycythemia vera and in 50–60% of those 

with essential thrombocythemia and primary myelofibrosis. 
The mutation abolishes the self-inhibitory action of the JH2 
domain, causing a constitutive activation of JAK and down-
stream intracellular signal transduction [2]. JAK2-V617F 
has been shown to support endogenous erythroid colony 
formation independently of erythropoietin and acquires 
hypersensitivity to erythropoietin and other cytokines [2,4]. 

MPN 1 are a frequent underlying cause of splanchnic vein 
thrombosis, and a recently published meta-analysis [5] iden-
tified MPN as the underlying cause in 41% of cases of hepatic 
vein thrombosis and 32% of cases with portal vein throm-
bosis. However, in 25–65% of these cases MPN may not be 
apparent at initial presentation and these patients display 
normal blood counts [6-8]. In the past, the diagnosis of this 
subset of patients was more problematic and depended on 
measurement of red blood cell mass, bone marrow examina-
tion, spontaneous erythroid colony formation in vitro, and 
serum erythropoietin measurement. However, in recent years 
JAK2-V617F has become routinely available as a diagnostic 
tool in the diagnosis of MPN and can easily be utilized to 
establish a diagnosis in these patients. 

Based on our experience presented in this study we suggest 
that searching for JAK2-V617F is of tremendous diagnostic 
importance in patients presenting with major intraabdominal 
venous thrombosis who show normal peripheral blood counts. 

Patients and MetHods

We collected clinical and laboratory data from the medical 
records of patients who presented with a major intraabdomi-
nal venous thrombosis and normal peripheral blood counts, 
who were also evaluated for JAK2-V617F mutation. Excluded 
were patients with thrombosis secondary to malignancy, 
overt MPN, infection, anatomic malformations, and primary 
liver disease with cirrhosis. The study was approved by the 
institutional board review committee.

MPN = myeloproliferative neoplasms
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wild-type JaK-2 JaK2-v617F P value

Patients 13 (59%) 9 (41%)

Mean age (yr) 51 35.7 0.022

Female/male, ratio 1.2:1 3.5:1 0.380

Splenomegaly 
Portal hypertension

3
6

7
8

0.027
0.074

Mean Hb level (g/dl) 12.2 13.2 0.117

Mean WBC count (x109/L) 7.7 7.5 0.884

Mean platelet count (x109/L) 259 263 0.930

Thrombotic site

Isolated hepatic/Budd-Chiarri syndrome 2 2

Isolated portal vein thrombosis 4 2

Isolated splenic vein thrombosis 1 0

Isolated mesenteric vein thrombosis 2 0

Combined (more than one site) 4 5

Thrombophilia

Protein C deficiency 1 0

Prothrombin 20210 mutation, heterozygote 4 0

Prothrombin 20210 mutation, homozygote 0 1

Factor V Leiden, heterozygote 1 2

Factor V Leiden, homozygote 1 0  

MTHFR, homozygote 1 0

Oral contraceptive or hormone replacement 
therapy 5* 2

*Additional patient received intravenous immunoglobulin

Genomic DNA was isolated using the Wizard Genomic 
DNA purification Kit (Promega, Madison, WI USA), and 
a real-time polymerase chain reaction-based allelic dis-
crimination for JAK2 mutation was performed according to 
Passamonti et al. [9] using SyBR Green I dye on a LightCycler 
system (Roche, Roche Applied Science, Mannheim, Germany). 

statistical analYsis

Student’s t-test was used to assess differences in continuous 
variables. Data are expressed as mean ± standard deviation. 
The Fisher exact test was used to examine the categorical vari-
ables. Logistic regression was used for multivariate analysis.

results 

Twenty-two patients qualified for assessment according to the 
inclusion and exclusion criteria, and 9 (41%) of them had the 
JAK2-V617F mutation [Table 1]. In the JAK2-V617F group the 
female:male ratio (3.5:1) was higher than in the wild-type JAK2 
group (1.2:1), but this apparent gender difference was not statis-
tically significant. Patients with JAK2-V617F were significantly 
younger than those with wild-type JAK2 (mean age 35.7 and 51 
years, respectively, P = 0.022). Splenomegaly was also signifi-
cantly more frequently found in patients with JAK2-V617F than 
in those with wild-type JAK2 (7 and 3 patients, respectively, P = 
0.027) while there was only a trend (not statistically significant) 
for other signs of portal hypertension, such as gastroesophageal 
varices and ascites, in the JAK2-V617F group compared to the 
group with wild-type JAK2 (8 and 6 patients, respectively 
P = 0.074). There were no statistically significant differences 
between hemoglobin and hematocrit levels in the two groups 
(13.2 ± 1.3 vs. 12.2 ± 1.5 g/dl, P = 0.117; and 39.3 ± 4.0 vs. 36.6 
± 3.8%, P = 0.125, respectively) or in leukocyte and platelet 
counts (7.50 ± 2.8 vs. 7.7 ± 3.2 x109/L, P = 0.884; and 263.7 ± 
115.3 vs. 259.1 ± 122.4 x109/L, P = 0.93, respectively). 

Details of anatomic sites of thrombosis are given in 
Table 1. In the JAK2-V617F group, thrombosis involving 
the hepatic veins and/or the portal veins occurred in eight 
patients, while another patient had thrombosis of the infe-
rior vena cava as well as the iliac and splenic veins. In the 
wild-type JAK2 group, hepatic vein thrombosis and/or portal 
vein thrombosis occurred in 10 patients, while 2 additional 
patients had isolated mesenteric vein thrombosis and another 
had an isolated splenic vein thrombosis. 

In the JAK2-V617F group two patients were heterozygous 
for factor V Leiden, and one patient was homozygous for pro-
thrombin 20210 mutation. In addition, in the wild-type JAK2 
group, one patient had protein C deficiency, four patients 
were heterozygous for prothrombin 20210 mutation, one was 
heterozygous for factor V Leiden, and one was homozygous 
for this mutation. In the wild-type JAK2 group there was one 
patient homozygous for MTHFR C677T mutation. 

In the JAK2-V617F group two patients used oral contra-
ceptives or hormonal replacement therapy, as compared to 
five patients in the wild-type JAK2 group. In the latter group 
one additional patient was treated with intravenous immu-
noglobulins prior to the thrombotic event. 

Multivariate analysis of clinical parameters, including age, 
splenomegaly and signs of portal hypertension, revealed that 
splenomegaly was a predictor for JAK2-V617F positivity (P 
= 0.036), while younger age was only marginally significant 
(P = 0.06). 

discussion

Until recently the diagnosis of occult MPN in patients pre-
senting with hepatic or portal vein thrombosis was difficult 
to establish and was often overlooked. Not uncommonly, 
patients with occult MPN present with normal blood counts 
because of blood volume expansion, gastrointestinal bleed-
ing and associated iron deficiency, splenomegaly, or simply 
because they are in an early stage of their disorder [10]. 

table 1. Patients’ characteristics according to wild-type JAK2 or JAK2-V617F 
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bosis who have normal blood counts at the time of diagnosis 
and at presentation. The detection of this mutation helps to 
establish the diagnosis in patients with occult MPN who 
have not been diagnosed after routine clinical or labora-
tory investigations. Our findings strengthen the premise 
that searching for the presence of the JAK2-V617F muta-
tion should be a part of the routine investigation of patients 
with major idiopathic abdominal vein thrombosis who have 
normal blood counts. 
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Splenomegaly, which may frequently develop as a direct 
result of the hepatic or portal venous thrombosis, makes 
the clinical diagnosis of occult MPN even more difficult to 
establish. In recent years, the discovery of the JAK2-V617F 
mutation and its more frequent routine use in the diagnosis 
of MPN was a major advance. The presence of JAK2-V617F 
strongly correlates with the bone marrow histopathology of 
MPN and has a high predictive value for the detection of 
occult MPN [11].

In our study we showed that 41% of patients with normal 
blood counts who presented with a major intraabdominal 
venous thrombosis have the JAK2-V617F mutation. This is 
in accordance with the results of a large study in patients with 
splanchnic vein thrombosis, where the JAK2-V617F muta-
tion was found in 39% of the patients and MPN was evident 
in 40–50% of the cases without any typical peripheral blood 
findings [12]. This increased prevalence of JAK2-V617F is 
limited not only to patients with hepatic vein thrombosis but 
is also evident in patients with thrombotic events involving 
other major intraabdominal veins including the portal and 
splenic veins and even the inferior vena cava. 

In our series, patients with splanchnic vein thrombo-
sis and JAK2-V617F were all under the age of 50 (mean 
35.7 years) and younger than those with wild-type JAK2. 
Earlier reports had also suggested that young patients with 
MPN are particularly prone to major intraabdominal vein 
thrombotic events [11,13,14]. Of further interest is the 
fact that the JAK2-V617F positive patients were predomi-
nantly female, a ratio of 3.5: 1, while the female/male ratio 
in the wild-type JAK2 subgroup was 1.2:1. Although this 
difference was not statistically significant, a high female/
male ratio was also reported in other studies of patients 
with MPN and splanchnic vein thrombosis [11,13]. 
Splenomegaly was also more commonly associated with 
the JAK2-V617F subgroup of patients compared to the 
non-mutated subgroup, and a trend towards the presence 
of portal hypertension was also noted in the JAK2-mutated 
patients. Both portal hypertension and occult MPN are 
possible explanations for the high incidence of spleno-
megaly in the JAK2-mutated patients. 

In the JAK2-V617F group five patients had other pro-
thrombotic risk factors: two patients were heterozygous for 
factor V Leiden, one was homozygous for prothrombin 20210 
mutation, and two used oral contraceptives or hormone 
replacement therapy. This observation is in agreement with 
previous reports of JAK2-V617F patients harboring other 
prothrombotic risk factors [15]. Splanchnic vein thrombo-
sis is a multifactorial disease, and it is indeed important to 
search for JAK mutations in these patients even in the pres-
ence of established thrombophilia. 

In conclusion, JAK2-V617F is present in a significant 
proportion of patients with major abdominal vein throm-




