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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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CLINICAL AND LABORATORY CHARACTERISTICS OF THE LATENT FORM OF 
POLYCYTHEMIA VERA

F.T. Khalilova, A.A. Kerimov.
National Center of Hematology and Blood Transfusion, Baku, Azerbaijan.

Abstract.
A high level of hemoglobin and hematocrit is one of the most 

important laboratory indicators of polycythemia vera (PV). 
Nevertheless, in some cases, these indicators may be normal 
or below the norm. This form of the disease is called latent or 
masked PV (LPV). It has been found that thrombohemorrhagic 
complications (THC) are more common in LPV patients than 
in classic PV (CPV) patients. The relationship between JAK2 
gene mutation allele burden, thrombocytosis, leukocytosis level 
and the occurrence of thrombosis during LPV was analysed 
in different studies. The results some of them were conflicted. 
It is also possible that this situation occurs due to the delay in 
diagnosis and treatment of patients with  LPV.

Aim: investigate the laboratory and clinical features of the 
latent form of PV.

Materials and methods: An analysis of PV patients registered 
in 2019-2020 was conducted. Out of them patients with LPV 
were distinguished. During diagnosis of the disease, general 
blood analysis, trepanobiopsy and histological examination of 
bone marrow, molecular genetic examination of peripheral blood 
and bone marrow were performed.  All numerical indicators 
obtained in the course of the research were statistically analyzed 
taking according to the modern recommendations. Indicators 
in the groups were arranged in the order of variation, and the 
average indicator, standard error of this indicator, confidence 
interval for the 95% confidence level (CI-confidence interval) 
were calculated for each order. For comparing the groups, the 
integrity criterion p was taken into account. Calculations were 
performed using ONE-WAY-ANOVA calculation software.

Results: We study 101 patients. Out of them 36 patients with 
latent polycythemia were identified. The clinical and laboratory 
parameters of patients with LPV and CPV were compared. 
In latent PV the complaints of patients  were less intense; the 
size of the spleen was smaller; thrombotic complications were 
more often; hemoglobin, hematocrit, erythrocytes count was 
lower; the number of platelets was higher; leukocytes count and 
JAK2М617F gene allel burden were not statistically different. 
The most part of LPV patients, in contrast to CPV patients, was 
in a high-risk group of THC.

Conclusion: According to the obtained results, it can be 
concluded that timely and correct diagnosis of LPV is very 
important. Despite the fact that disease passes in a latent, masked 
form, THC are more likely to occur. This can be attributed to the 
high platelet count in the blood and the lack of timely treatment 
of the disease.

Key words. Polycythemia vera, latent polycythemia vera, 
JAK2V617F.
Introduction.

Polycythemia vera (PV) belongs to the group of 
myeloproliferative diseases and develops as a result of triple 

hyperplasia of the bone marrow due to a known genetic mutation. 
As a result, erythrocytosis, leukocytosis and thrombocytosis are 
noted in the peripheral blood, which leads to relevant clinical 
symptoms [1-3]. A high level of hemoglobin and hematocrit 
is one of the most important laboratory indicators during this 
disease. Nevertheless, in some cases, these indicators may 
be normal or below the norm. This form of the disease is 
called latent or masked PV (LPV) [4,5]. It is no coincidence 
that in 2016, the diagnostic criteria of PV were changed in 
the classification of the World Health Organization and the 
diagnostic level of hemoglobin and hematocrit was lowered. 
One of the examinations that facilitate the diagnosis of PV is 
bone marrow trepanobiopsy and JAK2 gene mutation testing. 
That is why the results of these examination methods were 
included in the major criteria in the last classification [6,7].

Mutation of the JAK2 gene in PV has a high specificity. 
JAK2V617F mutation is positive in 97% of cases, and 
JAK2exon12 gene mutation is positive in 3% of cases [8]. 
Testing for JAK2V617F mutation in Azerbaijan has been started 
since 2014, which greatly facilitated the accurate diagnosis of 
the disease and timely detection of LPV.

During PV, clinical symptoms manifest themselves mainly due 
to a sharp increase in the mass of circulating erythrocytes. So, at 
this time, aquagenic itching, hyperemia of the face, reddening 
of the sclera, high blood pressure, headache, dizziness, 
erythromelalgia are noted on the skin related to plethora, and in 
some cases, spleen enlargement is observed [9]. As the disease 
progresses, thrombohemorrhagic complications (THC) can be 
found in patients. There are different opinions about the cause of 
THC, and the results of research differ. Thus, a group of scientists 
indicate a high erythrocyte count as the cause of thrombosis, 
and some indicate a high platelet and leukocyte count. In some 
studies, the frequency of thrombosis during PV was found to be 
related to allelic burden of JAK2 gene mutation [10-12]. The 
hemorrhagic complications noted during PV are associated with 
the occurrence of acquired Willebrand's syndrome when the 
platelet count exceeds 1 million.

The presence of  chronic diseases anemia in patients can 
be mentioned as the cause of LPV. At this time, the level of 
hemoglobin and hematocrit can be normal or low, and as a result, 
the lack of plethora can lead to the masking of the clinic. All this 
can make it difficult to make timely and correct diagnosis of 
patients. As a result of a number of studies, it has been found 
that THC are more common in LPV patients than in classic PV 
(CPV) patients. For this reason, the relationship between JAK2 
gene mutation allele burden, thrombocytosis, leukocytosis level and 
the occurrence of thrombosis during LPV was investigated [13].

It is also considered possible that this situation occurs due 
to the delay in diagnosis and treatment of patients with LPV 
[14]. The aim of the study is to investigate the laboratory and 
clinical features of LPV.
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Materials and Methods.
An analysis of PV patients registered at the National Center 

of Hematology and Blood Transfusion was conducted. 
A retrospective and prospective analysis of patients with 
PV was performed. Out of them patients with LPV were 
distinguished. During diagnosis of the disease, general blood 
analysis, trepanobiopsy and histological examination of bone 
marrow, molecular genetic examination of peripheral blood 
and bone marrow were performed. Hemoglobin, erythrocyte, 
leukocyte, platelet count, hematocrit level was analyzed from 
hemogram parameters. JAK2 gene mutation was analyzed 
by RT-PCR method. The diagnostic criteria for LPV were 
hemogram parameters, namely hemoglobin level < 185 g/l in 
men and < 165 g/l in women. These parameters were below 
the diagnostic criteria specified in the 2008 WHO classification. 
Patients' complaints were analyzed based on the MPN-SAF 
TSS (myeloproliferative neoplasm symptom assessment form 
total symptom score) questionnaire; the incidence of thrombotic 
complications (TC) was investigated. The risk stratification of 
THC in patients was performed using the Marchioli scale. The 
low-risk group includes patients aged <60 years and no risk 
of thrombosis or cardiovascular factors in the anamnesis, the 
medium risk group includes patients with cardiovascular risk 
factors, and the high-risk group includes patients over 60 years 
and/or with a history of thrombosis. All numerical indicators 
obtained in the course of the research were statistically analyzed 
taking according to the modern recommendations. Indicators 
in the groups were arranged in the order of variation, and the 
average indicator, standard error of this indicator, confidence 
interval for the 95% confidence level (CI-confidence interval) 
were calculated for each order. When comparing the groups, the 
integrity criterion p was taken into account. Calculations were 
performed using ONE-WAY-ANOVA calculation software.
Results.

It was determined that in 2019-2020, 101 patients with the 
diagnosis of PV were registered. 47 of them were registered in 
2019, and 54 in 2020. The average age of CPV patients was 56.9 
±3.04, of LPV patients was 55.9 ±4.57 (p>0.05). The average 
age of CPV patients was 55.2 ± 2.99 in men, 57.9 ± 3.04 in 
women. The average age of LPV patients was 56.2 ± 4.64 in 
men and 55.2 ± 4.44 in women (p>0.05).

Complaints of LPV and CPV patients were analyzed. Thus, 
the feeling of fatigue was noted in 30 (83.3%) LPV patients, 
55 (84.6)  CPV patients; the spread of attention - 21 (58.3%) 
and 42 (64.6%), respectively, early satiety after food intake - 
10 (27.8) and 21(32.3%), apathy-20(55.6%) and 40(61.5%), 
night sweats-2 (5.6%) and 35(53.8%), itching-1 (2.8%) and 30 
(46.2 %), discomfort in the left subcostal area-10 (27.8%) and 
21 (32.3%), bone pain -3(8.3%) and 10(15.4%), weight loss-
7(19.4%) and 25 (38.5%), high fever was noted in 1(2.8%) and 
5(7.7%) patients (Figure 1).

TC noted in patients were investigated. TC were noted in 10 
out of 101 PV patients. 6 of them were with LPV, and 4 with 
CPV. 3 (8.33%) of LPV patients had portal vein thrombosis, 
1 (2.77%) - portal and splenic veins thrombosis, 1 (2.77%) - 
splenic vein thrombosis, 1 (2.77%) - deep vein thrombosis of 
lower extremities; 2 (3.07%) of CPV patients had acute violation 

of cerebral blood circulation, stroke, 1 (1.53%) - portal vein, 1 
(1.53%) - deep veins thrombosis of lower extremities (Table 1).

The frequency of splenomegaly in patients was investigated. 
Out of 65 CPV patients 30(46.2%) and out of 36 LPV patients 
12 (33.3%) had an increased spleen size (>4 cm).

Patients were divided according to thrombohemorrhagic risk 
groups. Out of 65 CPV patients 17 (26.15%) were in high, 18 in 
medium (27.7%), 30 (46.15%) in low-risk group; out of 36 LPV 
patients 11 were in high (30.6%), 7 in medium (19.4 %), and 18 
(50%) in low-risk group (Figure 2).

Hemogram indicators of 36 LPV (men/women-23/13) and 65 
CPV (25/40) patients were analyzed. Thus, patients with LPV 
compared to patients with CPV and respectively the average 
level of hemoglobin was 163.5 ±4.51 g/l and 194 ±3.89 g/l 
(p<0.001), the average number of erythrocytes was 6.8 ±0.43 
x1012/l and 8.1 ±0.32 x1012/l (p<0.001), the average number of 
leukocytes-15.3 ±2.65 x109/l and 14.3 ±2.33 x109/l (p>0.05), 
the average number of platelets-752.1 ±100.61 x109/l and 579 

Figure 1. Frequency of complaints in LPV and CPV patients.

Figure 2. Risk groups of CPV and LPV patients.

Characteristics of 
thrombosis

LPV (number of 
patients)
N=36 (100%)

CPV (number of 
patients)
N=65(100%)

Acute violation 
of cerebral blood 
circulation, stroke

0 2(3.1)

Portal vein 3(8.3) 1(1.5)
Portal and splenic 
veins 1(2.8) 0

Splenic vein 1(2.8) 0
Deep veins thrombosis 
of lower extremities 1(2.8) 1(1.5)

Table 1. Characteristics of thrombosis in LPV and CPV patients.
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±70.26 x109/l ( p<0.05), the average hematocrit-52.7 ±2.78 % 
and 60.8 ±1.29 % (p<0.001), JAK2 gene allele burden - 44.5 
±9.016 % and 51.1 ±4.55 % (p>0.05) (table 2).
Discussion.

According to the results of a study among 101 patients with 
PV diagnosed in 2019-2020, 36 patients (35.6%) with LPV 
were identified. The obtained results do not contradict previous 
studies. In our previous study, among 193 patients diagnosed 
in 2014-2018, 66 patients (34.2%) with LPV were identified 
[15,16]. In previous foreign studies a high frequency of arterial 
thrombosis was found in LPV patients compared to CPV 
patients, and no difference was noted in comparison with venous 
thrombosis. According to other data, venous thrombosis was 
more common in PV patients than arterial thrombosis. Patients 
with LPV have a higher frequency of thromboses than CPV 
[14]. According to our results, TC was found in 6 (16.7%) out 
of 36 LPV patients, and only in 4 (6.2%) out of 65 CPV patients. 
Although the level of Hb and Ht is lower during LPV, TC is 
more common. What can be associated with this? Most likely, 
this can be associated with thrombocytosis and leukocytosis in 
the hemogram of patients. Perhaps these patients have additional 
hereditary disorders of hemostasis or other mutations with a bad 
prognosis. Due to results of our study a count of thrombocytes 
in LPV was higher than in CPV, no significant difference was 
found in leukocyte count. As a result of the ECLAP study, 
which included 1638 patients, scientists concluded that age >60, 
along with thrombosis, cardiovascular factors can act as risk 
factors for the formation of TC (table 3) [17-19]. In our study 
we stratified patients into 3 risk groups of TC and the frequency 
of patients in a high-risk group in LPV was higher than in CPV. 
The risk factors of thrombosis in patients have been determined. 
Investigation the factors affecting the frequency of thrombosis 
in patients with PV allows more effective treatment and prevents 
TC in these patients. The indicators obtained as a result of the 
present study will be used during the creation of the register of 
patients with PV.
Conclusion.

Thus, as a result of our research, no statistically significant 
difference was established between the average age of CPV 
and LPV patients. No statistically significant difference was 
established between the average age of men and women in 
CPV and LPV patient groups. The complaints of CPV patients 
were more intense, the increase in the size of the spleen was 
more registered. More patients were in a high-risk group of 
THC during LPV compared to CPV. TC were more marked in 
LPV patients. Hemoglobin, hematocrit level and erythrocyte 
count were higher in CPV patients compared to LPV patients, 
no statistically significant difference was recorded in leukocyte 
count and JAK2V617F gene allele loading, and platelet count 
was lower.

According to the obtained results, it can be concluded that 
timely and correct diagnosis of the latent form of PV is of 
great importance. Despite the fact that the disease passes in a 
latent, masked form, THC are more likely to occur. This can be 
attributed to the high platelet count in the blood and the lack of 
timely treatment of the underlying disease.
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РЕЗЮМЕ
Клиническая и лабораторная характеристика 

латентной формы истинной полицитемии.
Халилова Ф.Т, Керимов А.А.
Национальный Центр Гематологии и Трансфузиологии, 

Баку, Азербайджан
                                      
Высокий уровень гемоглобина и гематокрита один из 

наиболее важных показателей истинной полицитемии 
(ИП). Однако в некоторых случаях эти показатели могут 
быть нормальными или ниже нормы. Эта форма болезни 
называется латентной или маскированной ИП (ЛИП). Было 
установлено, что тромбогеморрагические осложнения 
(ТГО) наиболее часто встречаются при ЛИП, чем при 
классической ИП (КИП). В некоторых исследованиях 
была проанализирована связь между аллельной нагрузкой 
генетической мутации JAK2, уровнем тробоцитоза, 
лейкоцитоза и частотой встречаемости тромбоза при ЛИП. 
Результаты некоторых из них противоречивы. Возможно, 
что эта ситуация возникает в связи с несвоевременной 
диагностикой и лечением больных ЛИП. 

Цель работы: Изучение лабораторных и клинических 
особенностей ЛИП. Материалы и методы: Был проведен 
анализ больных ИП зарегистрированных в 2019-2020 
гг. Среди них были выявлены больные с ЛИП. Во время 
диагностики заболевания были изучены общий анализ 
крови, трепанобиопсия и гистологическое исследование 
костного мозга, молекулярно-генетическое исследование 
периферической крови и костного мозга. Все числовые 
показатели, полученные в ходе исследования, были 
статистически проанализированы с учетом современных 

рекомендаций. Показатели в группах были выстроены в 
вариационные ряды и для каждого ряда рассчитывались 
средний показатель, стандартное отклонение , 
доверительный интервал для 95% уровня достоверности 
(ДИ-доверительный интервал). При сравнении групп 
учитывался критерий значимости p. Расчеты проводились 
с использованием программного обеспечения ONE-WAY- 
ANOVA. 

Результаты: Был проведен анализ 101 больного. Из 
них у 36 пациентов была выявлена ЛИП. Был проведен 
сравнительный анализ клинических и лабораторных 
параметров больных с ЛИП и КИП. При ЛИП жалобы 
больных были менне интенсивны; размеры селезенки 
меньше; тромботические осложнения встречались 
чаще; показатели гемоглобина, гематокрита, количества 
эритроцитов были ниже; количество тромбоцитов было 
выше; количество лейкоцитов и аллельная нагрузка гена 
JAK2V617F статистически не отличались. Большая часть 
больных с ЛИП в сравнении с КИП была в высокой группе 
риска ТГО. 

Заключение: Основываясь на полученные результаты, 
можно прийти к выводу, что своевременная и точная 
диагностика ЛИП очень важна. Несмотря на то, что болезнь 
проходит в латентной, маскированной форме, ТГО при 
этом встречаются чаще. Это можно связать с высоким 
количеством тромбоцитов и несвоевременным лечением 
заболевания.

Key words: истинная полицитемия, латентная 
полицитемия, JAK2V617F.

SUMMARY
MEDICAL  AND STATISTICAL INDICATORS OF 

PATIENTS WITH      POLYCYTHEMIA VERA.
Khalilova F.T, Kerimov A.A.
National Center of Hematology and Blood Transfusion, Baku, 

Azerbaijan.
A high level of hemoglobin and hematocrit is one of the most 

important laboratory indicators of polycythemia vera (PV). 
Nevertheless, in some cases, these indicators may be normal 
or below the norm. This form of the disease is called latent or 
masked PV (LPV). It has been found that thrombohemorrhagic 
complications (THC) are more common in LPV patients than 
in classic PV (CPV) patients. The relationship between JAK2 
gene mutation allele burden, thrombocytosis, leukocytosis level 
and the occurrence of thrombosis during LPV was analysed 
in different studies. The results some of them were conflicted. 
It is also possible that this situation occurs due to the delay in 
diagnosis and treatment of patients with  LPV.

Aim: investigate the laboratory and clinical features of the 
latent form of PV.

Materials and methods: An analysis of PV patients registered 
in 2019-2020 was conducted. Out of them patients with LPV 
were distinguished. During diagnosis of the disease, general 
blood analysis, trepanobiopsy and histological examination of 
bone marrow, molecular genetic examination of peripheral blood 
and bone marrow were performed.  All numerical indicators 
obtained in the course of the research were statistically analyzed 
taking according to the modern recommendations. Indicators 
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in the groups were arranged in the order of variation, and the 
average indicator, standard error of this indicator, confidence 
interval for the 95% confidence level (CI-confidence interval) 
were calculated for each order. For comparing the groups, the 
integrity criterion p was taken into account. Calculations were 
performed using ONE-WAY-ANOVA calculation software.

Results: We study 101 patients. Out of them 36 patients with 
latent polycythemia were identified. The clinical and laboratory 
parameters of patients with LPV and CPV were compared. 
In latent PV the complaints of patients  were less intense; the 
size of the spleen was smaller; thrombotic complications were 
more often; hemoglobin, hematocrit, erythrocytes count was 
lower; the number of platelets was higher; leukocytes count and 

JAK2М617F gene allel burden were not statistically different. 
The most part of LPV patients, in contrast to CPV patients, was 
in a high-risk group of THC.

Conclusion: According to the obtained results, it can be 
concluded that timely and correct diagnosis of LPV is very 
important. Despite the fact that disease passes in a latent, masked 
form, THC are more likely to occur. This can be attributed to the 
high platelet count in the blood and the lack of timely treatment 
of the disease.

Key words: polycythemia vera, latent polycythemia vera, 
JAK2V617F. 


	Title

