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Abstract 

Most patients with polycythemia vera (PV) and half of essential thrombocythemia (ET) possess an 
activating JAK2V617F mutation. The objective of this study was to better define the effect of 
JAK2V617F mutant allele burden on clinical phenotypes in Chinese patients, especially thrombosis. 
By real-time polymerase chain reaction (RT-PCR), the JAK2V617F mutation burden was detected 
in 170 JAK2V617F-positive patients, including 54 PV and 116 ET. The results showed that 
JAK2V617F allele burden was higher in PV than in ET (P< 0.001). Higher percentage of patients had 
JAK2V617F allele burden over 20% in PV than in ET (68.5% VS 26.7%) (P< 0.001). In PV patients, 
higher JAK2V617F allele burden was observed in female (P< 0.05) and leukocytosis patients (WBC 
above 10×109/L) (P< 0.001). Meanwhile, ET patients showed increased JAK2V617F allele burden in 
the group with higher hemoglobin (HGB above 150g/L) (P< 0.05), leukocytosis (WBC above 
10×109/L) (P< 0.001), splenomegaly (P< 0.05) and thrombosis (P< 0.05). In conclusion, the 
JAK2V617F mutation allele burden is higher in Chinese patients with PV than ET. In PV patients, 
JAK2V617F mutation burden had influence on WBC counts. And the clinical characteristics of ET 
patients, such as WBC counts, hemoglobin level, splenomegaly and thrombosis, were influenced by 
JAK2V617F mutation burden. Male, high hemoglobin (HGB above 150g/L), and increased 
JAK2V617F mutation burden (JAK2V617F allele burden ≥16.5%) were risks of thrombosis (P< 
0.05) for ET patients by Logistic Regression. 

Key words: Essential thrombocythemia; Polycythemia vera; JAK2V671F mutation allele 
burden; Thrombosis. 

Introduction 
Philadelphia chromosome-negative chronic 

myeloproliferative neoplasms (Ph- MPN) are clonal 
hematopoietic diseases which include polycythemia 
vera (PV), essential thrombocythemia (ET) and pri-
mary myelofibrosis (PMF). A gain-of-function point 

mutation has been reported in the Janus 2 tyrosine 
kinase (JAK2) gene, which increases JAK2 kinase ac-
tivity and has the potential to affect clinical outcomes 
[1-2]. The JAK2V617F mutation is presented in about 
95% of PV patients, and in approximately 50% of ET 
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and PMF patients [3–4]. 
Homozygosity of JAK2V617F mutation is due to 

mitotic recombination [2]. It is rarely observed in pa-
tients with ET, whereas about one-third of patients 
with PV have homozygous JAK2V617F mutation 
[3-4]. Akada H et al generated an inducible 
JAK2V617F knock-in mouse, which evoked all major 
features of human polycythemia vera [5]. Higher 
JAK2V617F allele burden in PV than that in ET had 
been reported in several studies [6-8]. Previous stud-
ies have indicated that more than 50% of JAK2V617F 
mutation to be homozygous and 50% was regarded as 
the cut-off value to analyze the impact of JAK2V617F 
mutation burden on disease phenotype [8-9]. How-
ever, since there were mixed wild type cells in the 
total cells harboring both homozygous and hetero-
zygous mutation, the actual burden of homozygous 
JAK2V617F mutation would be under 50%. 

An increase in JAK2V617F mutation is associated 
with higher expression of downstream target genes 
[10–12] and enhanced granulocyte activation [6]. 
Several studies have reported the relationships be-
tween the mutant allele burden and clinical pheno-
types [13-14, 20]. The impact of JAK2V617F mutation 
burden on several clinical parameters such as WBC 
counts, haemoglobin concentration, platelet counts, 
spleen size and thrombosis – especially for thrombotic 
events had been demonstrated in MPN patients 
[13-14]. In addition, association between JAK2V617F 
mutation burden and thrombotic risk has also been 
reported [15-16]. 

 The onset of these diseases is usually gradual 
and associated with elevated number of blood cells 
and splenomegaly. In some patients the onset is pre-
sented with thrombus and bleeding. The prevalence 
of overt MPN and that of JAK2V617F mutation in 
Korean patients with splanchnic vein thrombosis 
(SVT) were lower than in previous reports [17]. The 
association between JAK2V617F mutation burden and 
clinical phenotype in Chinese patients is unknown. 
We investigated this mutation in a cohort of 170 
JAK2V617F-positive patients with PV and ET to better 
understand the effect of the JAK2V617F mutant allele 
burden on survival of Chinese patients and its rela-
tionship to disease-related complications, especially 
thrombosis. 

Patients and methods  
Study population 

There were 300 patients diagnosed with PV and 
ET at our institute from July 2009 to December 2011, 
and JAK2V617F mutation was identified in 186 cases 
including 64 PV and 122 ET. The mutation-positive 
rates was 95.5% (64/67) in PV patients and 52.4% 
(122/233) in ET patients. Notably, only 170 specimens 
including 54 PV and 116 ET were involved in this 
study. All patients in this study met the World Health 
Organization (WHO) criteria published in 2008 for the 
diagnosis of MPN, and written informed consent from 
the subjects were obtained prior to the collection of all 
samples. The general characteristics of the patients are 
shown in Table 1 and splenomegaly was determined 
based on ultrasound investigations. 

Table 1. Clinical characteristics of 170 patients with JAK2V617F mutation. 

 PV (N=54) JAK2V617F burden (Mean, %) P Value ET (N=116) JAK2V617F burden (Mean, %) P Value 
Age, years   0.447   0.572 
≤60 32(59.3%) 41.7%  53(45.7%) 16.3%  
>60 22(40.7%) 33.6%  63(54.3%) 17.3%  
Gender   0.046*   0.455 
M 30(55.6%) 31.4%  50(43.1%) 15.0%  
F 24(44.4%) 45.3%  66(56.9%) 18.1%  
Hemoglobin (g/L)   -   0.023* 
>150 54(100%) 37.1%  47(40.5%) 27.0%  
≤150 0 -  69(59.5%) 14.6%  
Median 196(176-242)   143(64-187)   
WBC (×109/L)   0.000*   0.000* 
≤10 12(22.2%) 12.1%  35(30.2%) 3.2%  
>10 42(77.8%) 43.7%  81(69.8%) 21.9%  
Median 18.62(3.1-43.37)   15.02(3.46-96.71)   
PLT (×109/L)   0.954   - 
>300 38(70.4%) 36.8%  116(100%) 16.5%  
≤300 16(29.6%) 37.6%  0 -  
Median 382(102-941)   872(428-2860)   
Spleen   0.402   0.030* 
Splenomegaly 13(28, 46.4%) 46.0%  15(56, 26.8%) 28.7%  
Normal spleen 15(28, 53.6%) 39.4%  41(56, 73.2%) 12.5%  
Thrombosis   0.645   0.018* 
Yes 6(16, 37.5%) 40.8%  23(71, 31.0%) 22.3%  
No 10(16, 62.5%) 45.8%  48(71, 69.0%) 14.1%  
Abbreviations: F, female; M, male; PLT, platelet count; WBC, white blood cell; *P< 0.05. 
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JAK2V617F mutational analysis and methods 
Heparin anti-coagulated bone marrow was col-

lected from patients, and then mononuclear cells were 
separated by Lymphocyte separation medium. Ge-
nomic DNA was extracted from mononuclear cells 
using DNA isolation kit (Qiagen, Courtaboeuf, 
France) according to the manufacturer’s instructions, 
and stored in aliquots at −80℃ until further use. 

The presence of JAK2V617F mutation was 
screened by allele specific polymerase chain reaction 
(PCR) by using PCR System 2700 (Applied Biosys-
tems, Singapore, CA, USA). There were two forward 
primers and one reverse primer. The primer se-
quences of JAK2 were as follows:  

Forward primer 1 (F1, wild type): 5'-ATCT 
ATAGTCATGCTGAAAGTAGGAGAAAG-3'. 

Forward primer 2 (F2, mutation type): 
5'-AGCATTTGGTTTTAAATTATGGAGTATGTT-3'. 

Reverse primer (R): 5'-CTGAATAGTCCTAC 
AGTGTTTTCAGTTTCA-3'. 

The 25μl of PCR mixture consisted of 12.5μl of 
2×Taq MasterMix (ComWin Biotech, Beijing, China), 
1.2μl of F1, 1.3μl of F2, 2.5μl of R, 5.5μl of deionized 
water, and 2μl of samples including about 8ng of ge-
nomic DNA. The reactive condition involved prelim-
inary denaturation at 94°C for 11 min, followed by 36 
cycles of denaturation at 94°C for 30s, annealing at 
55°C for 30s, extension at 72°C for 30s, followed by a 
final elongation step at 72°C for 6min, and then 
maintained at 10°C. The amplified products were 
separated based on molecular weight by electropho-
resis using a 2% agarose gel. The amplified PCR 
products were sequenced by using the BigDye Ter-
minator chemistry (Applied Biosystems) and ana-
lysed on an ABI 3100 capillary sequencer. 

JAK2V617F mutation burden  
All 170 patients with JAK2V617F mutation were 

screened using allele specific PCR assay. These posi-
tive samples were detected using Real-time polymer-
ase chain reaction (RT-PCR) with the 7500 real-time 
PCR system (Applied Biosystems, Hayward, CA, 
USA).  

Forward primer: 5'-AGCTTTCTCACAAGCAT 
TTGGTT-3'. 

Reverse primer: 5'-CAAAAACAGATGCTCT 
GAGAAAGG-3'. 

The TaqMan MGB probe T (mutation type): 
5'-VIC-AATTATGGAGTATGTTTCTGTGGA-3' 

MGBNFQ. 
The TaqMan MGB probe G (wild type):  
5'-FAM-TAAATTATGGAGTATGTGTCTGT-3' 

MGBNFQ.  

The primers were purchased from Invitrogen 
(Invitrogen, USA) and the TaqMan MGB probes were 
purchased from Applied Biosystems (Hayward, 
USA). The RT-PCR mixture (25µL final volume) con-
tained 12.5μl Platinum SuperMix-UDG (Invitrogen, 
USA), 0.1μl ROX, 0.5μl 10μM forward primer, 0.5μl 
10μM reverse primer, 0.3μl 10μM probe T, 0.3μl 10μM 
probe G, DNA template (total for about 100ng), and 
deionized water. Amplification was performed by a 
standard protocol recommended by the manufacturer 
(50°C for 2 min; 95°C for 10min; 40 repeated cycles of 
95°C for 15s, 55°C for 20s and 72°C for 1min). The 
reaction of each sample was run in triplicates. The 
JAK2V617F proportion was calculated from cycle 
threshold (CT). Every sample has a value of ΔCT, 
which is the difference of the values of CT between 
the two probes. The ratio of JAK2V617F mutation to 
wildtype was 2-ΔCT. The proportion of JAK2V617F 
mutation was that 2-ΔCT was divided by one plus 2-ΔCT. 

Statistical analysis 
Numerical variables were tested for normal dis-

tribution with the Kolmogorov-Smirnov test. Data are 
expressed as mean ± standard deviation (SD). Statis-
tical analysis was either t-test or non-parametric 
Mann-Whitney-Wilcoxon U test, based on the distri-
bution of the studied variable. The non-parametric 
Pearson's product-moment correlation analysis was 
used to test for the relationship between JAK2V617F 
mutation burden and different clinical variables. For 
normally distributed variables, Pearson correlation 
was used. Comparisons of categorical variables be-
tween groups were carried out using the χ2 test. Lo-
gistic Regression was used to test for the influence of 
many factors on categorical variables. Cox propor-
tional hazard regression was used to test the impact of 
different covariates on risk of thrombosis in ET pa-
tients. And all tests for statistical significance were 
two-tailed and P values less than 0.05 were consid-
ered to be statistically significant. Kaplan-Meier 
analysis was used to examine whether age (＜60 years 
=0; ≥60 years =1), gender (male=0; female=1), and 
JAK2V617F mutation status (<37.1% JAK2V617F allele 
burden=0, ≥37.1 JAK2V617F allele burden=1 for PV; 
and <16.5% JAK2V617F allele burden=0, ≥16.5% 
JAK2V617F allele burden=1 for ET) were related with 
PV and ET patients’ survival respectively. 

Results 
The accuracy of PCR assay in detecting 
JAK2V617F mutation 

JAK2V617F mutation status was screened by 
three primers allele specific PCR assay using genomic 
DNA as a template. The amplified products were 
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separated by electrophoresis on a 2 % agarose gel. The 
mutant DNA was detected using RT-PCR and con-
firmed by sequencing. The results were consistent 
between allele specific PCR and RT-PCR which con-
firmed that the RT-PCR method to detect the 
JAK2V617F mutation burden was feasible. 

JAK2V617F mutation status and patients’ 
characteristics 

Table 1 summarizes clinical characteristics of all 
the 170 JAK2V617F positive patients (PV=54 and 
ET=116). Among these patients, 80 were male and 90 
were female. The median age at diagnosis was 60 
years (ranging from 11-89 years). Regarding leukocyte 
count, 47 (27.7%) patients had no leukocytosis (WBC 
low 10×109/L), the other 123 (72.3%) had leukocytosis 
(WBC over 10×109/L). PV patients with leukocytosis 
(WBC above 10×109/L) had higher JAK2V617F allele 
burden than the control group (WBC low 10×109/L) 
(P< 0.001). And in PV patients, the median of WBC 
counts was 18.62×109/L, while it was 15.02×109/L in 
ET patients (P< 0.01). In ET with high hemoglobin 
level, the mean JAK2V617F mutation burden was 
more than those without elevated hemoglobin level 
(P< 0.05) (Table 1). Spleen size was recorded in 84 of 
the 170 patients. Among them, 28 patients (33.3%) had 
splenomegaly at the time of diagnosis. The proportion 
of splenomegaly is 46.4% in PV and 26.8% in ET (P 
<0.05) (Table 1). 15 ET patients with splenomegaly 
had significantly (P <0.05) higher JAK2V617F allele 
burden (mean = 28.7%, ranging from 0.1–67.6%) when 
compared to patients without splenomegaly (mean = 
12.5%, ranging from 0.1–82.3%) (P< 0.05) (Table 1). 
However, there was no difference between PV pa-
tients with or without splenomegaly (P> 0.05) (Table 
1). 

For patients with ET at diagnosis, the Pearson's 
product-moment correlation analysis showed a direct 
correlation between JAK2V617F mutant allele burden 
and hemoglobin concentration (r= 0.395, P= 0.001), 
WBC count (r= 0.453, P= 0.000), spleen size (r= 0.321, 
P= 0.001), and thrombosis (r= 0.421, P= 0.000). And for 
patients with PV at diagnosis, a direct correlation was 
observed between JAK2V617F mutant allele burden 
and WBC count (r= 0.503, P= 0.000), and gender (r= 
0.287, P= 0.041). 

JAK2V617F mutation burden in PV and ET 
Median JAK2V617F allele burden for all patients 

was 15.6% (ranging from 0.1–96.2%; 33.2% in PV and 
7.0% in ET); JAK2V617F allele burden in PV was 
significantly higher than in ET (P< 0.001) (Figure 1). 
Table 2 showed the proportion of JAK2V617F allele 
burden in PV and ET. The proportion of JAK2V617F 
allele burden which is more than 20% was 68.5% in 

PV patients, while only 26.7% of the ET patients had 
such burden level (Chi-Squared test, P <0.001). 

 

Table 2. JAK2V617F allele burden in PV and ET. 

Allele burden PV N=54 (%) ET N=116 (%) 
>50% 19 (35.2) 13 (11.2) 
20~50% 18 (33.3) 18 (15.5) 
1~20% 11 (20.4) 44 (37.9) 
<1% 6 (11.1)  41 (35.3) 

 
 
 

 
Figure 1. JAK2V617F mutation allele burden in patients with PV and ET. 
Box-plots show the proportion of JAK2V617F mutation burden in PV and 
ET. JAK2V617F positive population analysed with RT-PCR (n=170). The 
difference in JAK2V617F allele burden was highly significant between the 
two disease entities (P< 0.01). 

 
We found that the proportion of JAK2V617F al-

lele burden in PV was higher than in ET. In addition, 
the WBC counts and splenomegaly events in PV and 
ET were compared. The median WBC count was 
18.62×109/L in PV and 15.02×109/L in ET (P< 0.05). 
The proportion of splenomegaly was 46.4% in PV and 
26.8% in ET (P<0.05). These observations confirmed 
the association of JAK2V617F mutation with spleno-
megaly and increased WBC counts (P<0.05). 

JAK2V617F mutation burden and clinical 
complications 

87 out of 170 patients had been recorded for 
thrombotic events. Major thrombotic events occurred 
in 28 patients before diagnosis (PV=6, ET=22), in-
cluding splenic infarction (n=6), cerebral embolism 
(n=15), microcirculatory disturbances in lower limbs 
(n=5), acute myocardial infarction (n=1) and pulmo-
nary embolism (n=1). In addition, 2 patients (PV=1, 
ET=1) developed intraperitoneal hemorrhage at di-
agnosis. At the end of observation, all of the patients 
had received cytoreductive therapy. Aspirin was 
given to the patients with thrombocytosis. No corre-
lation was found between JAK2V617F mutant allele 
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burden and the risk of thrombosis for the whole pa-
tient cohort. However, ET patients with thrombotic 
events had significantly (P< 0.05, Mann–Whitney 
U-test) higher JAK2V617F allele burden (medi-
an=11.1%, range from 0.1–70.3%) when compared 
with patients without thrombosis (median=3.8%, 
range from 0.1–64.2%) (P< 0.05). Among the 22 pa-
tients with thrombosis, 3 cases with ET had throm-
botic history. We examined a retrospective analysis 
including age, JAK2V617F allele burden, thrombotic 
history, WBC counts and hemoglobin level about the 
risk of thrombotic events using Logistic Regression. 
The results showed that JAK2V617F allele burden was 
risk factor of thrombotic events in ET patients (P< 
0.01), while the other four were not the risk factors (P> 
0.05). And it was not found that the five factors men-
tioned above were the risk factors of thrombotic 
events in PV patients (P> 0.05). 

JAK2V617F mutation burden and survival 
Kaplan-Meier analyses were performed on the 

entire cohort to determine the relative prognostic 
values of known prognostic variables and JAK2V617F 
allele burden for overall survival. Date of last fol-
low-up was 1 November 2012 or date of last contact. 
The median follow-up time of PV survivors was 31 
months (range, 8–141 months), 31 months (range, 
3–360 months) for ET survivors. All patients were 
scheduled to visit the doctor every 3 months and the 
data was documented and collected. During fol-
low-up, no patients progressed to post-PV/ET 
myelofibrosis, MDS or leukemia. In PV patients, due 
to no dead case, we could not analyze the influence of 
the JAK2V617F allele burden on overall survival (OS). 
Among 116 ET patients, 2 (1.2%) died and the causes 
of death were intraperitoneal hemorrhage in one pa-
tient and lung infection with leg dropsy in the other. 
Univariate analysis showed that the JAK2V617F allele 
burden analyzed as categorical variable, did not affect 
survival. And it also showed that no prognostic vari-
able affected survival, including WBC counts, age, 
gender, splenomegaly and thrombosis (P> 0.05). 

Kaplan-Meier analyses were used to analyze 
"event free survival" to confirm a risk of the throm-
bosis. It was found that thrombosis had no statistical 
effect on "event free survival" on ET patients (P> 0.05) 
(Figure 2). Male, high hemoglobin (HGB above 
150g/L), and increased JAK2V617F mutation burden 
(JAK2V617F allele burden ≥16.5%) were the risk fac-
tors of thrombosis in patients with PV (P< 0.05). But 
these variables were not the risk factors of thrombosis 
for ET (P> 0.05). No other variables were found to be 
risk factors in patients with PV or ET, including WBC 
counts, age and splenomegaly (P> 0.05). Multivariable 
analysis (Table 3) showed that these covariates ana-

lyzed either as a continuous or categorical variable, 
did not significantly correlate with the risk of throm-
bosis in ET patients by Cox proportional hazard re-
gression, except for JAK2V617F allele burden. 

 

 
Figure 2. The effect of thrombotic events on event free survival in ET 
patients. Kaplan-Meier analysis for statistical significance is two-tailed and P 
values less than 0.05 are considered statistically significant. 

 

Table 3. Multivariable analysis including clinical parameters in 71 
patients with ET 

Covariates Thrombosis (hazard ratio with 95% confidence 
interval) 

Age,years 0.79 (0.26-2.42) P= 0.68 
Gender 2.43 (0.64-9.26) P= 0.19 
Leukocyte count 
>10×109/L 

0.73 (0.19-2.75) P= 0.64 

Hemoglobin level 0.76 (0.20-2.88) P= 0.68 
JAK2V617F allele burden 1.23 (1.08-1.39) P= 0.02* 
Spleen size 1.61 (0.46-5.73) P= 0.46 

 
 

Discussion 
In 2005, four groups reported the existence of an 

acquired clonal point mutation in JAK2 gene in MPN 
patients [1-4]. The JAK2V617F mutation was present 
in most PV patients and in substantial proportion of 
patients with ET. Scott et al. reported that JAK2V617F 
mutation did not occur in nonhematologic cancers 
and it was rare in myeloid malignancies other than 
the classic BCR/ABL-negative MPN [19]. JAK2V617F 
mutations had been found highly sensitive al-
lele-specific PCR assays in approximately 95% of PV 
patients and 50% of ET patients [3-4]. Currently, 
JAK2V617F mutation is considered as a genetic diag-
nostic criterion for MPN.  

Several studies had shown that the increase of 
JAK2V617F allele burden was likely to have a major 
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impact on disease phenotype and was correlated with 
other prognostic variables in MPN patients [13, 20]. 
The JAK2V617F allele burden varied in MPN patients, 
which in part contributed to the clinical course of 
MPN [21]. The JAK2V617F allele burden was 
significantly different among patients with PV and ET 
[12]. Elevated JAK2V617F mutation burden could be 
associated with higher risk of myelofibrosis, increased 
haemoglobin levels and systemic symptoms. How-
ever, its effect on WBC counts, splenomegaly and 
thrombotic risk were controversial [13,20]. It had been 
reported that JAK2V617F mutation burden could be 
related with spleen size and WBC count [18]. In this 
study, we investigated the percentage of JAK2V617F 
mutated alleles in PV and ET, and compared the mu-
tation burden among the above two diseases. We 
found that in Chinese patients, the JAK2V617F muta-
tion burden was higher in PV than that in ET. The 
WBC counts and splenomegaly were higher in PV 
than in ET. Our study confirmed that the JAK2V617F 
mutation level was positively correlated with WBC 
counts and the risk of splenomegaly. Additionally, 
patients with elevated hemoglobin level had higher 
proportion of JAK2V617F mutation burden than those 
with normal hemoglobin level. 

It has previously been suggested that gender 
might influence the percentage of 
JAK2V617F-positive disease, since it happened more 
frequently in men with PV [22] and women with ET 
[23]. It was quite intriguing that males seemed to have 
higher JAK2V617F allele burdens than females [8]. 
However, in our study, sex and age did not affect 
JAK2V617F allele burden in ET patients. 

Thrombophilia, which severely impacts on mor-
bidity and mortality of MPN patients, is variably 
characterized by microcirculatory disturbances, arte-
rial and venous thromboses that often precede disease 
recognition including visual symptoms, ischaemic 
stroke and pulmonary embolism. A number of studies 
suggested leukocytosis as a novel marker for vascular 
risk [24, 25]. However, qualitative abnormalities of 
leukocytes, particularly polymorphonuclear leuko-
cytes– the most abundant proportion of WBC, can 
occur in these diseases and contribute to the activation 
of the haemostatic system [26]. In this study, 28 pa-
tients (PV=6, ET=22) had thrombotic events prior to or 
at diagnosis. However, neither WBC counts nor 
JAK2V617F mutation burden appeared to be a risk 
factor for thrombosis in patients with PV and ET in 
this study.  

The impact of JAK2V617F mutation on throm-
bosis was controversial in MPN patients. It was re-
ported that JAK2V617F mutant represented an inde-
pendent factor associated with thrombosis [27]. In-
terestingly, JAK2V617F mutant allele burden was 

reported to not significantly correlate with the risk of 
thrombosis in PV patients [21]. And it was also not 
significantly correlated with thromboembolic events 
in ET cases [28]. In this study, no relationship was 
found between JAK2V617F mutation burden and the 
risk of thrombosis. However, ET patients with 
thrombotic events had significantly higher 
JAK2V617F mutation burden when compared to 
those without thrombosis. ET patients were often ac-
companied by thrombocytosis which could cause the 
thrombosis, and JAK2V617F mutation was the im-
portant mechanism of this disease. Therefore, our 
finding was complied with the clinical characteristics 
of these patients. 

Previous study considered that more than 50% of 
JAK2V617F mutation burden was homozygous [9]. 
However, some patients may have both heterozygous 
and homozygous mutations which end up with a total 
JAK2V617F mutation rate below 50%. In our study, 
we found that JAK2V617F mutation burden in most of 
the PV but not ET patients were more than 20%. Thus, 
20% was selected as cut off for JAK2V617F mutation 
burden. 68.49% of PV patients had JAK2V617F allele 
burden above this cutoff, whereas, only 26.7% of ET 
patients exhibited JAK2V617F allele burden above 
20%. This limit will be considered as an additional 
diagnostic marker when PV and ET patients have 
increasing complete blood cells. Further studies are 
needed to investigate this observation and explore the 
possible mechanism. 

It has been reported that the JAK2V617F mutant 
burden did not affect survival in MPN patients with 
the exception of advanced aged patients [21, 29]. In 
this current study, we also found that JAK2V617F 
mutation burden did not affect survival. Moreover, 
we found that no other prognostic variables affected 
survival including age. However, it should be noted 
that separated mononuclear cells were used in this 
study, and in some cases the cell population carrying 
the JAK2 mutation (mostly granulocyte fraction) 
might be excluded. Hence, the results of our study 
might have been compromised in certain. In the fu-
ture, we planned to optimize our experiment system 
and achieve the accurate results. 

In summary, JAK2V617F mutation burden in PV 
was higher than that in ET in Chinese MPN patients. 
The phenotypic presentation of PV and ET, such as 
WBC counts, hemoglobin level, splenomegaly, and 
thrombosis were correlated with JAK2V617F muta-
tion burden. 
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