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Abstract The problem of HIV infection in childhood is currently the most relevant because of the increase in the number
of pregnant HIV-positive women. One of the manifestations of HIV infection in childhood are the changes in the system of
hemostasis, manifested by a decrease in the aggregation capacity of platelets, detected at the initial stages of the disease with

normal blood platelet levels and PTI.
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1. Introduction

Currently, HIV infection in children is one of the most
urgent problems in the world. One of the typical
manifestations of the impact of HIV infection on the child's
body are hemostatic disorders that lead to severe
life-threatening complications [1, 4, 11].

HIV directly affects megakaryocytes, platelets, and
vascular endothelium at the stage of acute HIV infection
and may play a role at the stage of pronounced clinical
manifestations of the disease when the maximum
concentration of HIV RNA is recorded in the blood of
patients [6].

At the stage of asymptomatic HIV infection, disorders in
the hemocoagulation system are primarily associated with
changes in the immune system.

At the stage of accession of secondary diseases in the
genesis of hemostasis disorders in patients with HIV
infection, most authors identify several factors: the direct
effect of HIV on blood cells and bone marrow, mediated
through changes in the immune system, as well as the effect
of secondary diseases and drugs [5, 6].

It is noted that the severity of disorders in the
hemocoagulation system increases in accordance with the
progression of HIV infection [6, 11].

A striking manifestation of vascular-platelet disorders is
the development of chronic immunological
thrombocytopenic purpura (ITP), which can be diagnosed
both at the onset of the disease and at the AIDS stage
(Schneider PA, Abrams DI, Rayner AA, Hohn DC
Immunodefi ciency associated thrombocytopenic purpure
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(IDTP) ) // Arch. Surg. - 1997. - 122. - P. 1175-1178).

According to most authors (Vasilyev SA, Berkovsky A.L.,
Antonova O.A., Mazurov A.V. Thrombocytopenia:
pathogenesis, differential diagnosis and the basis of therapy.
Thrombosis, hemostasis and rheology. - 2000. - Ne4 -
C.6-15), mechanisms of thrombocytopenia can be associated
with enhanced peripheral destruction of platelets and
ineffective thrombopoiesis (due to impaired production and
release of platelets) [2, 5].

Obviously, the spectrum of the pathology of the
hemostasis system in HIV infection is very wide and for
detailed study it requires an in-depth approach to researching
the production and life cycle of platelets, the CIC level, the
content of blood coagulation factors and anticoagulants,
as well as autoantibodies, depending on the clinical
manifestations and the timing of the disease.

Thus, the effect of the immunodeficiency virus on the
child’s body contributes to the development of complex
disorders in both the coagulation and anticoagulation
mechanisms of the blood. When examining patients with
HIV infection, it is necessary to evaluate both the platelet
component and the enzymatic component; as well as
integrative methods, allowing to judge about all components
of the hemostasis system in their interaction.

In this regard, it is important to study the changes in
coagulogram in children with HIV infection.

The aim of the work is to study coagulogram parameters
in children with HIV infection in different clinical stages.

2. Materials and Methods

For the period from 2015 to 2017, the study included 89
children aged 4 to 16 years. The children were under medical
supervision in the AIDS Centre of the Tashkent city. The
diagnosis was established on the basis of clinical and
laboratory data in accordance with the order of the Ministry
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of Health No.81 dated 5.03.2015 (according to WHO
proltokol). The average age of patients was 9.8+0.49 years.
61.8% were boys and 38.2% were girls of the children
included in the study.

The patients were divided into 3 groups depending on
clinical stage of HIV infection: clinical stage II - in 17
patients (group 1); clinical stage 11— in 62 patients (group 2);
IV clinical stage — in 10 patients (group 3). Patients with
clinical stage I were not included, because their number is
not enough to obtain reliable data. A control group (norm)
was also formed, which included 25 healthy volunteers of the
same age.

Coagulogram analysis included the determination of the
following parameters: platelet count, platelet aggregation
(adenosine diphosphate (ADP) 1 mmol), activated partial
thromboplastin time (APTT), prothrombin index (PTI),
thrombin time, plasma fibrinogen, CN-a dependent
fibrinolysis, orthophenanthroline test. Prothrombin index
was determined by Quique, plasma fibrinogen - by Klaus.
Platelet aggregation according to the method of Born on the
optical analyzer of platelet aggregation. APTT, thrombin
time is a standardized screening methods.
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Statistical processing of the results of the study was
carried out using the methods of parametric and
nonparametric statistics using STATISTICA 5 computer
program.

Statistical processing of the material included the
calculation of absolute and relative values, average values
M).

In the description of quantitative indicators minimum and
maximum value, the average value, taking into account the
error of deviation (m) were used. Absolute and relative
frequencies (in %) were calculated for qualitative indicators.

The criterion of statistical reliability of the findings was
considered to be the generally accepted value P<0.05.

3. Results of the Study

Analysis of the results showed the following changes
(table.1).

Table 1. Characteristics of coagulogram indices in children with HIV depending on the clinical stage of the disease

Index Norm Group 1 Group 2 Group 3
Platelet count x10 140,0-320,0 314,35+ 15,72 275,6 +13,78 300,8 + 15,04
Platelet aggregation: ADP: 1 mmol (%) 50-75 17+0,85 * 8,85 + 0,44 ** 8,02 £ 0,41 **
APTT (sec) 27-36 28+1,4 28,61 + 1,43 29,1 + 1,46
PTI (%) 70-120 87,88 £ 4,39 86,55 +4,33 87.9+4,4
Thrombin time (sec) 8-14 12,63 £ 0,63 12,95 + 0,65 13,4 +£0,67
Plasma fibrinogen (g/1) 2-4 2,95+0,15 3,05+0,15 2,86+0,14
HH-a dependent fibrinogen (min) 5-12 4,94 +0,25 4,08 +0,2 3,9+0,2
Orthophenanthroline test (mg /1) 3,3 8/100 7,25 +0,36 6,89 +0,34 6,89 + 0,34

Note:

* p < 0.05-Confidence of the difference between the group and the norm
** p < 0.01-Confidence of the difference between the group and the norm

Among these indicators of coagulogram there was a
significant decrease in platelet aggregation at normal rates of
platelets, PTI, thrombin time and plasma fibrinogen.

Patients of groups 1, 2 and 3 showed a gradual decrease in
this indicator depending on the clinical stage of the disease,
with the lowest result in patients of the main group 3.

4. Discussion

Platelet dysfunction, according to the results of the study,
was to reduce the platelet aggregation ability detected from
the first clinical stages of HIV infection [1, 4, 6].

This may be due to the weakening of platelet
adhesion-aggregation and retractile properties caused by
virus replication in bone marrow cells or their presence in
platelets [8].

It is assumed that viruses can affect the antigenic structure
of platelets, changing it, not only due to interaction with
membrane proteins, but also as a result of nonspecific
fixation on the surface of platelets.

In turn, this leads, firstly, to the development of antibodies
against altered platelet antigens, and secondly, to the
interaction of antiviral antibodies with viral proteins, which
are fixed on the platelet surface [1, 4, 11].

5. Conclusions

Deviations in the coagulogram in children of different
clinical stages of HIV infection are represented by a decrease
in the aggregation ability of platelets, detected at the initial
stages of the disease.
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