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Chronic myeloproliferative diseases are characterized by excessive proliferation of myeloid 
cell lines and a high risk of thrombotic complications. The purpose of the research was to an-
alyze the clinical features and epidemiology of chronic myeloproliferative diseases in the Re-
public Sakha (Yakutia). We carried out a retrospective analysis of medical records of patients 
followed-up by hematologists of Yakutsk from 1995 to 2018. The study included 104 patients, 39 
of them were diagnosed with ET (27 women and 12 men), 40 had PV (21 women and 19 men), 
and 25 had PMF (11 women and 14 men). The diagnosis was established based on the current 
diagnostic criteria of the World Health Society (WHO).

The results of study demonstrated an increase of disease incidence in 2015-2016, preva-
lence of thrombotic complications among people younger than 60 years and the prevalence of 
the latent onset of the disease. The average time from thrombosis onset to disease diagnosis 
was 1 year. Arterial thrombosis such as acute disorders of cerebral circulation and myocardial 
infarction occurred more often. 

It is necessary to carry out a molecular genetic study to identify driver mutations. During fol-
low up 19.4% of patients have developed re-thrombosis. 

Keywords: chronic myeloproliferative diseases, thrombosis, cardiovascular risk.
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Introductio.Chronic myeloprolifera-
tive diseases (CMPD) result from malig-
nant transformation of pluripotent stem 
cell followed by clonal proliferation of one 
or more myeloid cell lines (erythroid, my-
eloid, megakaryocytic) that differentiate 
into mature forms. Mutations of genes 
JAK2, MPL and CALR, leading to hy-
peractivation of the JAK-STAT signaling 
pathway, play a key role in developing 

CMPD [11, 13]. Polycythemia vera (PV) 
is characterized by proliferation of three 
myeloid cell lines, while in essential 
thrombocythemia (ET) hyperplasia of the 
megakaryocytic line with thrombocytosis 
are mainly observed. In case of primary 
myelofibrosis (PMF) abnormal mega-
karyocytes produce cytokines leading to 
the development of bone marrow fibrosis 
and extramedullary hematopoiesis [7].
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The main clinical problem of patients 
with CMPD, leading to disablement and 
death, is thrombotic complications [5]. In 
large international studies, it was shown 
that thrombosis is observed in 23.4% of 
patients with PV and 12% of patients with 
ET [12]. Arterial thrombosis, especially in 
cerebrovascular system, is more common 
than venous one. Mortality of patients 
with CMPD because of cerebrovascular 
diseases is 1.5 times higher than in gen-
eral population [4]. Venous thrombosis is 
less common, but affects patient survival 
and development of microcirculatory dis-
orders causing decrease in quality of life. 
Thrombotic complications are less com-
mon in patients with PMF, which can be 
explained by transformation into second-
ary acute myeloid leukemia and lower 
survival rates [7].

Disease manifestation can have a 
long-term latent course without obvious 
signs of myeloproliferation, which com-
plicates early disease diagnosis and in-
creases the risk of complications.

Objective: to analyze the clinical and 
epidemiological features of CMPD in the 
Republic Sakha (Yakutia).

Materials and methods. We carried 
out a retrospective analysis of medi-
cal records of patients followed-up by 
hematologists of Yakutsk from 1995 to 
2018. The study included 104 patients, 
39 of them were diagnosed with ET (27 
women and 12 men), 40 had PV (21 
women and 19 men), and 25 had PMF 
(11 women and 14 men). The diagnosis 
was established based on the current 
diagnostic criteria of the World Health 
Society (WHO) [14]. The epidemiolog-
ical, clinical, laboratory, therapy data 
obtained during outpatient consultation. 
Primary incidence was calculated as ra-
tio of newly diagnosed patients` number 
to average region population number per 
100 thousand populations. Complete 
blood cells (hemoglobin, platelet, leuko-
cyte counts and number of blast cells) 
and spleen size were recorded at the 
time of diagnosis. Analysis of correlation 
of risk factors with incidence of thrombo-
sis was performed using a four-field con-
tingency table (table 1) and a χ-square 
test with Yeats correction (pχ2). Results 
were considered significant at p <0.05.

χ-square test with Yeats correction 

calculated by formula:
where Oij is the actual number of ob-

servations ij, Eij is the expected number 
of observations.

Results and discussion. According 

to literature review CMPD are mainly 
found in the elderly. The median age of 
patients at the moment of disease mani-
festation in our study was 50 years in ET 
(from 38 to 77 years), PV – 56 years (from 
21 to 80 years) and PFM – 60 years (from 
28 to 80 years). The median time of fol-
low-up was 48 months (from 2 months to 
23 years). In Republic of Sakha (Yakutia), 
the primary incidence of ET in different 
years ranged from 0 to 0,83, PV – from 
0 to 0,73, and PMF – from 0 to 0,52 per 
100 thousand population per year (fig. 1).  
The primary incidence of CMPD reached 
its maximum in 2015-2016 years, which 
is most likely due improvement of diag-
nosis with molecular genetic testing. Ac-
cording to foreign researchers’ data, the 
primary incidence of ET is 0,38-1,7, PV – 
0,68-2,6, and PMF – 0,1-1 per 100 thou-
sand population per year [8], in Russian 
Federation there are no large epidemio-
logical studies.

At the moment of diagnosis in patients 
with ET isolated thrombocytosis was the 
most common sign. Patients with PV 
demonstrated the signs of three-lineage 
hyperplasia and in PMF patients – leuko-
cytosis with thrombocytosis. Splenomeg-
aly was more common in patients with 
PMF (table 2).

Thrombotic complications were re-
corded in 42,5% of patients with PV 
(17/40), 30,8% of patients with ET 
(12/39) and 28,0% (7/25) with PMF (ta-
ble 3). According to the literature, throm-

bosis is more common among patients 
with PV [6, 15], which is associated with 
an extreme increase in the number of 
blood cells, hematocrit, and increased 
blood viscosity. In 58,3% (21/36) cases 
thrombosis was the first clinical symptom 
of disease. On average, the time from 
thrombosis to diagnosis of disease was 1 
year. CMPD often has a latent manifesta-
tion. Polycythemia or thrombocytosis can 
be masked by increased plasma volume 
and/or hypersplenism, which causes diffi-
culties in interpreting laboratory data, and 

Four-field contingency table

  Patients with 
thrombosis

Patients without 
thrombosis Total

Presence of risk factor A B A + B
Absence of risk factor C D C + D
Total A + C B + D A + B + C + D

Table 1

Clinical characteristics of patients at diagnosis

ET PV PMF
Men, % (abs.) 30.8 (12) 47.5 (19) 56 (14)

Women, % (abs.) 69.2 (27) 52.5 (21) 44 (11)
Median age

(from min to max)
50 лет 

(от 38 до 77 лет)
56 лет 

(от 21 до 80 лет)
60 лет 

(от 28 до 80 лет)
Average erythrocytes 

count, М±mм
* 4.7±0.9 6.6±1.4 5.1±1.4

Average hemoglobin
count, М±mм

135±19.6 171±25.2 127±30.5

Average hematocrit, 
М±mм

46.5±4.6 51.3±7.7 41.7±42.6

Average leukocytes 
count, М±mм

9.4±2.7 14.1±13.3 31.4±9.0

Average thrombocytes 
count, М±mм

1113±442.2 711.8±445.3 881.5±615.2

Splenomegaly,
% (абс.) 38.5 (15) 47.5 (19) 60 (15)

*М±mм – mean value ± standard deviation

Table 2

Morbidity of CMPD in Republic of Sakha 
(Yakutia) 2008-2018 years
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the clinical picture is represented only by 
thrombosis [6].

Arterial thrombosis (30,0 and 25,6%) 
prevailed among thrombotic complica-
tions in patients with PV and ET — acute 
disorders of cerebral circulation and 
myocardial infarction, less frequently 
seen venous thrombosis (12,5 and 6%). 
In patients with PMF, arterial thrombosis 
was observed in 16% of cases, and ve-
nous in 12%. The median time between 
the diagnosis of the disease and the de-
velopment of thrombosis was 3 years 
(from 0 to 30 years). Recurrent throm-
botic complications were observed in 
19,4% (7/36). The predominance of arte-
rial thrombosis over venous thrombosis 
is explained by the direct participation in 
the pathogenesis of clot formation of the 
vascular endothelium. Damage to the 
vascular wall caused by hyperviscosity 
syndrome and the production of proteo-
lytic enzymes by activated neutrophils, 
morphological and functional changes 
of blood cells and procoagulant state 
of plasma represent a multicomponent 
mechanism of clot formation. A number 
of publications report a higher thrombo-
genic potential of platelets in patients 
with JAK2V617F mutation [9].

The analysis of risk factors for throm-
botic complications included both ma-
jor factors (age over 60 years, history 
of cardiovascular risks) and additional 
(thrombocytosis more than 1000*109/l 

and leukocytosis more than 11*109/l) 
[3]. The contribution of different factors 
to pathogenesis of thrombosis is widely 
discussed in literature, and a number of 
scales have been proposed for risk strat-
ification. Most authors agree that statisti-
cally significant risk factors for thrombotic 
complications are age over 60 years and 
history of thrombosis [2]. Among ad-
ditional risk factors, some authors pay 
special attention to leukocytosis. It was 
demonstrated that activated leukocytes 
synthesize prothrombotic substances 
that cause functional changes in the en-
dothelium, stimulate platelet activity, and 
they contribute to generation of thrombin 
and development of thrombosis [15].

Statistically significant differences in 
the group of patients with thrombosis and 
without thrombosis were revealed only 
by the presence of cardiovascular risk 
factors (p <0.05) (table 4). There were no 
statistically significant differences in inci-
dence of thrombosis in groups of people 
older than 60 years and younger. Throm-
botic complications in people of working 
age have a high social significance, since 
they can lead to disability and a decrease 
in quality of life.

During follow-up molecular genetic 
testing was performed in 20,2% of pa-
tients (21/104), of which in 15,4% of pa-
tients (16/104) mutation of JAK2 gene 
was fond and in 3,8% (4/104) mutation 
of CALR gene. Among patients with 

JAK2V617F mutation, thrombotic compli-
cations were observed in 62,5% of cases.

First-line therapy with interferon was 
prescribed to 42,5% of patients (17/40) 
with PV, 51,3% (20/39) with ET and 
24% (6/25) with PMF. Hydroxyurea was 
administered to 30% (12/40) of patients 
with PV, 23,1% (9/39) with ET, and 44% 
(11/25) with PMV. In other cases, patients 
receive antiplatelet and vascular therapy. 
6 patients are currently receiving target-
ed therapy with Ruxolitinib with positive 
effect. During therapy with Ruxolitinib, 
thrombotic complications were not ob-
served in patients.

Conclusion. In the Republic Sakha 
(Yakutia) for the research period (1995-
2018) the primary incidence of ET per 
100 thousand population per year was 0 
– 0.83, PV – 0 - 0.73, and PMF – 0 – 0.52, 
reaching maximum values ​​in 2015-2016. 
Thrombotic complications, which are a 
serious clinical problem, are observed in 
patients with CMPD in 28-42.5% of cas-
es. In a half of the cases, thrombosis was 
a first clinical symptom of myeloprolifera-
tive disease. A statistically significant risk 
factor for thrombosis is the presence of 
cardiovascular risks, which determines 
the need for a comprehensive approach 
to the treatment of this group of patients.
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The article presents an analysis of the incidence of dysplasia degrees and cervical cancer 
(CC) in women of different age groups based on cytological studies from 2016 to 2018 inclusive.  
The frequency of incidence of CIN 1, CIN 2, CIN 3 and CC was determined, which is inversely 
dependent on the dysplasia degree in all age groups of women. While the incidence of CIN 2, 
CIN 3 and CC was decreasing, CIN 1 increased between 2016 and 2018.  Women 26-35 years 
had the highest incidence of CIN 1, CIN 2 and CIN 3; also CIN 2 was detected in women 36-45 
years, as in the first group; women of 46-55 years had a sharp rise in CC - it is 2.5 times higher 
than in previous two groups.  The peak incidence of CC was in patients aged 56 years and older.  

Keywords: screening, oncocytology, diagnosis, dysplasia, cervical cancer.

Relevance. According to various au-
thors, cervical pathology makes up from 
10 to 15% of all gynecological diseases 
[3]. Occurrence and development of the 
causes and mechanisms of cervix uteri 
pathological processes are rather com-
plex and understudied process [2]. As is 
known, dysplastic changes in the cervix 
uteri epithelium are considered as pre-
cancerous states [6], there is evidence 
that one of the main conditions for the 
development of dysplasia and CC is the 
persistence of the human papillomavirus 

(HPV) [8,9].The state of local immunity, 
as a regeneration process control agent 
[1], has great importance in the devel-
opment of dysplastic processes in the 
cervix uteri, as well as a hormonal state, 
since cell developing and differentiation 
in the stratified squamous epithelium 
of the cervix uteri is hormone-depen-
dent. Because of the hormonal status in 
women depends on age, it determines 
the usefulness of studying the features 
of dysplastic changes in cervix uteri in 
different age groups, irrespective of the 
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