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06ocHoeaHue. [pu bepeMeHHOCTM M B pogax Y BUY-MHOMUMPOBAHHBIX MKEHLLMH aHEMMS U TPOMBOLMTOMEHUS BCTpeya-
loTcA B 2 pasa Yalle, YyeM B 0bwen nonynauuu. CreneHb BausHMA BUY-MHGEKUMM Ha pasBUTME AaHHbLIX LMTOMEHMI onpe-
LefleHa B He[lOCTAaTO4YHOMN CTeNeHH, HeobXoaMMO JanbHeMLLee U3y4eHWe 3aBUCUMOCTH YacTOTbl UX Pa3BUTUS OT KONMYECTBA
PHK BMY n CD4-numdoumToB B Kposu y BUY-uH@MUMpPOBaHHBIX BEpeMEHHBIX, @ TaKKe PoNiv aHTUPETPOBMPYCHOI Tepanuu.

Llesme — w3yuntb BnsaHue Konuuectsa PHK BMUY n CD4-nuMdoumToB Ha YacToTy pa3BuTUS aHeMUI U TpOMBoLMTONEHNI
y BUY-nHOMUMpoBaHHbIX GepeMeHHbIX.

Mamepuaner u Memodel. poaHanu3npoBaHbl COLMANBHO-AeMOrpadUyeckue XapaKTEpPUCTUKY, 3MUAEMUOTIOTMHECKUN
aHaMHes, YacToTa OC/OXHEHUI bepeMeHHOCTU M POAOB, CPOKM Hayana aHTUpeTpoBupycHon Tepanum y 303 BUY-uHdUum-
POBaHHbIX bepeMeHHbIX, a TakKe faHHble 06cnenoBaHna Ha BUY-uHpeKumio poxaeHHbIX UMK LeTeir. B uccneposanme boinm
BKJIOYeHbl 27 nap MaTb — pebeHoK ¢ nepuHaTtanbHom nepepadein BUY n 276 nap matb — pebeHok 6e3 nepuHatanbHOro 3a-
paxenus BUY. Bce 6epeMeHHble Obinn pasgeneHbl Ha rpynnbl B 3aBUCUMOCTH 0T KonmyectBa CD4-numdoumTos u PHK BAY.
B rpynnax npoBeaeH cpaBHUTENbHbIA aHaNKU3 MO YacToTe BbISBIEHUS aHEMUW U TPOMOOLMTONEHNH.

Pe3ynemamel. YctaHoBNeHa NpsAMas KoppensiLMoHHas 3aBUCUMOCTb MeX Y YacToToN pa3BUTUS aHeMUIA U TpombouuTone-
Huit y BUY-nHdUUMpoBaHHbIX BepeMeHHbIX C MapKepaMu nporpeccupoBains BUY-uHbeKumm: TaxensiM uMMyHoaehUumUTOM
(CD4 < 200 kn/Mkn, p < 0,01), Bbicokum ypoeHem PHK BWY (6onee 100 000 konumit/mn, p < 0,01) B nepudepuyeckont Kpoew.

3akntoyenue. lMoaTeepKaeHa BbICOKas BCTPeYaeMoCTb LuToneHuid npu BUY-nHdekumm y bepeMeHHbIX, NpeBbiLLaloLLas
06LLenonyNALMOHHBIA YPOBEHb, a TaKKe IPHEKTUBHOCTb HA3HAYEHUS! AHTUPETPOBMPYCHOM Tepanuu XeHLMHAM penpoayK-
TUBHOTO BO3PACcTa, MNAHWPYIOLMM WM HE UCKIIOYAKOLWMM HacTynneHus 6epeMeHHOCTM (He MPUMEHSIOWMM 3P hEeKTUBHYIO
KOHTpaLenuuio), B KayecTse NpouUNaKTUKW pasBUTMSA aHEMMIA M TPOMBOLIMTONEHMIA BO BpeMs bepeMeHHOCTH.

KntoueBble cnoBa: BNY-uHduumpoBaHHble bepeMeHHbIe; UMMYHOCYNpeccus; aHeMmus bepeMeHHbIX; TpoMbouuToneHus bepe-
MEHHbIX; 0CIOXKHEHUs BepeMeHHOCTU U POfIOB; aHTUPETPOBMPYCHas Tepanus y GepeMeHHBIX.
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BACKGROUND: During pregnancy and childbirth, anemia and thrombocytopenia are twice as common among HIV-positive
women as in the general population. It has not been yet clear to what extent HIV affects the incidence of cytopenias, therefore,
the correlation between the incidence and the HIV RNA level and CD4 count in HIV-positive pregnant women, as well as the role
of antiretroviral therapy, requires further study.

AIM: The aim of this study was to assess the effect of the HIV RNA level and CD4 count on the frequency of anemia and
thrombocytopenia in HIV-positive pregnant women.

MATERIALS AND METHODS: In this study, we analyzed social and demographic features, epidemiological personal his-
tory data, the frequency of pregnancy and delivery complications, and the timing of the initiation of antiretroviral therapy in
303 HIV-positive pregnant women, as well as the data of screening for HIV infection of their children. The study included
27 mother-child pairs with perinatal HIV transmission and 276 mother-child pairs without mother-to-child transmission of HIV.
All pregnant women were divided into groups depending on the CD4 count and HIV RNA level. A comparative analysis of anemia
and thrombocytopenia frequencies was carried out in the study groups.

RESULTS: A direct correlation was revealed between the frequency of anemia and thrombocytopenia in HIV-positive preg-
nant women and markers of HIV infection: severe immunodeficiency (CD4 < 200 cells/pl, p < 0.01) and high HIV RNA levels
(more than 100,000 copies / ml, p < 0.01) in peripheral blood.

CONCLUSIONS: We confirmed the high frequency of cytopenias in HIV-positive pregnant women, which exceeds the gen-
eral population level. In addition, we demonstrated the effectiveness of prescribing antiretroviral therapy among women of
reproductive age who planned to become pregnant or did not exclude the possibility of pregnancy (who did not use the effective
methods of contraception), as a means of anemia and thrombocytopenia prevention during pregnancy.

Keywords: HIV-positive pregnant women; immunosuppression; anemia in pregnancy; thrombocytopenia in pregnancy; preg-
nancy and delivery complications; antiretroviral therapy during pregnancy.
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BACKGROUND

The course of pregnancy in women infected with
the human immunodeficiency virus (HIV) is characterized by
a high incidence of obstetric complications with repercussions
on peripheral blood parameters. The incidence of anemia in
nonHIV-infected pregnant women is 15%-50%, and in Russia,
it is 32% [1]. However, this incidence increases by a factor of
1.5 in HIV-positive pregnant women [2]. The same situation
is noted in relation to thrombocytopenia which is detected in
6.6%—11.6% of nonHIV pregnant women, and in 10%-15% of
HIV-positive pregnant women [3, 4].

The etiologies of anemia in HIV-positive pregnant women
include direct viral damage to the bone marrow, chronic sys-
temic inflammation, and intake of some antiretroviral drugs
(zidovudine and phosphazide) [5, 6].

The latter mechanism is of utmost importance as Inter-
national and National Clinical Guidelines on the prevention
of perinatal transmission of HIV have included zidovudine
(a drug that has a toxic effect on the bone marrow) in the pre-
ferred treatment regimen for pregnant women [7-10]. This
drug drastically drops the viral load in the maternal circula-
tion, and causes anemia especially in pregnant women with
low or borderline initial hemoglobin levels. Thus, zidovudine
is often replaced with drugs that do not have a toxic effect
on the bone marrow in obstetrical cases. This change in
the antiretroviral therapy (ART) usually occurs at the end of
the trimester Il or within trimester Il when the decrease in
hemoglobin level is exacerbated by an increase in the volume
of blood in the maternal circulation [11].

During pregnancy, HIV-positive patients are predisposed
to malabsorption that leads to a deficiency of nutrients, trace
elements, and vitamins such as B,, and folic acid [12].

The pathogenesis of anemia in patients with HIV is as-
sociated with chronic systemic inflammation that adversely
affects hematopoiesis in the bone marrow. This mecha-
nism is based on the action of pro-inflammatory cytokines
(TNF-alpha, and IL-1-beta) that causes the level of hepci-
din to spike thereby blocking the absorption of iron from
the gastrointestinal tract [5]. This leads to the formation of
iron-deficient hypoproliferative hematopoiesis, as well as
a decrease in the lifespan of erythrocytes [13]. The presence
of opportunistic diseases in an HIV-positive pregnant woman
enhances chronic inflammation that accelerates the develop-
ment and severity of anemia [5].

Other risk factors also influence the development of
iron deficiency anemia. In most cases (up to 90%), pregnant
women are diagnosed with anemia associated with an
iron deficit or iron metabolism disorder [14]. The course of
anemia can be complicated by alimentary factors such as
a decrease in the iron intake from food due to unbalanced
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nutrition, impaired iron absorption processes due to chronic
diseases of the gastrointestinal tract, vomiting of pregnant
women in trimester |, and bleeding during placenta previa [1].
Hypervolemic hemodilution (an increase in circulating blood
volume by 30%-33% toward the end of pregnancy) can
complicate the course of anemia [12].

Thrombocytopenia due to HIV infection can be primary
(due to direct damage of megakaryocytes and their
microenvironment by the HIV) or secondary, and serve as
a marker of the disease progression. Due to the damage
caused by the virus on the bone marrow, the differentiation
of the stem cells is also impaired thereby accelerating their
death. Cytopenias are based on complex multi-stage cyclic
immune responses involving B-lymphocytes, T-lymphocytes,
NK cells, macrophages, and cytokines that lead to
the formation of various classes of antiplatelet antibodies.
The binding of antibodies to platelets causes Fcy receptor
(FcyR)-mediated destruction of platelets by phagocytes, and
antiplatelet antibodies themselves accelerate the clearance
of platelet from the circulation [15]. Thrombocytopenia is an
indicator of advanced liver disease (chronic viral hepatitis)
often associated with HIV infection. Increased destruction
of platelets in this case, in addition to the autoimmune
mechanism, is associated with hypersplenism and portal
hypertension, resulting in the destruction of formed elements
in the hypertrophied spleen [16]. It is also known that some
antiretroviral drugs directly lower the level of platelets. Thus,
in the first weeks of treatment with non-nucleoside reverse
transcriptase inhibitors (with known toxic effect on the bone
marrow and liver), fibrinolysis is activated, and the production
of antiplasmin decreases [17].

Anemia and thrombocytopenia in HIV-positive women
are associated with an increase in the incidence of chronic
placental insufficiency, preterm labor, poor uterine contrac-
tion, increased incidence of bleeding during childbirth and
postpartum, as well as maternal and infant mortality [4, 18].
These complications by themselves also increase the inci-
dence of perinatal HIV transmission [19]. Thus, a reduction in
the incidence of anemia and thrombocytopenia in HIV-positive
pregnant women indirectly reduces the incidence of perinatal
transmission of HIV.

We therefore aimed at analyzing the effect of the levels
of HIV-RNA and CD4-lymphocytes on the incidence of anemia
and thrombocytopenia in pregnant women with HIV.

MATERIALS AND METHODS

We included 303 HIV-positive pregnant women whose
ended in childbirth at St. Petersburg within 2014-2018.
In the study group, 276 (91.1%) women gave birth to chil-
dren without HIV infection, and in 27 (8.9%) cases, perinatal
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transmission of HIV to a child was registered. All HIV-pos-
itive pregnant women were sectioned into four groups
depending on the CD4 lymphocyte counts (group 1 with
<200 cells/pL, group 2 within 201-350 cells/pL, group 3
within 351-500 cells/pL, and group 4 with >500 cells/pL).
According to the level of HIV-RNA, they were distributed
into five groups (group A with <40 copies/mL, group B with
41-1000 copies/mL, group C with 1001-10,000 copies/mL,
group D with 10,000-100,000 copies/mL, and group E with
>100,000 copies/mL).

We analyzed the social, epidemiological, and clinical
characteristics pregnant women with HIV as well as
the history (the duration of HIV infection), regimens and
timing of initiation of ART. All HIV-positive pregnant women
underwent conventional explorations such as the quantitative
measure of HIV-RNA and CD4-lymphocytes in peripheral
blood, a qualitative blood test for the presence of hepatitis B
and C viruses, and a detailed general clinical blood test. All
newborns from HIV-positive mothers included in the study
were equally examined for the presence of HIV DNA or RNA
using polymerase chain reaction (PCR).

The stages of the PCR study included plasma sampling,
HIV-RNA isolation, PCR reverse transcription, and detection
of PCR products using the enzyme hybridization method
and real time PCR. HIV-RNA was quantified using an
automated Abbott m2000 Real Time System through reverse
transcriptase PCR (RT-PCR) in vitro to determine the level of
HIV-1 RNA in the range of 20—10 million copies/mL. The study
was performed using Abbott Real Time HIV-1 test systems.
This immunological study included the determination of
quantitative indicators of cellular immunity, namely T-helpers/
inducers (CD4) obtained from the sera of patients. Berhing
monoclonal antibodies were used in the lymphocytotoxic
test (NIH, USA). A clinical blood test was performed for all
HIV-positive pregnant women, as well as a full blood count,
and erythrocyte sedimentation rate. The study was performed
using automated analyzers Cell DXN 3700 and SYSMEX 400T.
Markers of viral hepatitis B and C (HBsAg, HBcAg, HBcorAB,
HBcAB, HBsAB, and HCVAB) were determined in all patients
using chemiluminescence immuno assay on an automatic
analyzer Architect 12000.

Overall statistical analysis of data obtained during
the study was done using the STATISTICA for Windows
system (version 10) at a significance level corresponding to
a p-value of less than 0.05.

RESULTS

On dividing the 303 HIV-positive pregnant women into
groups based on the CD4 lymphocyte count, we observed
that less than half of the group 4 patients (140 cases, 46.2%)
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had a normal count by the time of pregnancy. Group 1 in-
cluded 31 HIV-positive pregnant women with severe immu-
nodeficiency (the count of CD4 lymphocytes <200 cells/pL);
group 2 consisted of 52 HIV-positive pregnant women with
pronounced immunodeficiency (CD4-lymphocyte count be-
tween 201 and 350 cells/pL); group 3 included 80 pregnant
women with moderate immunodeficiency (CD4-lymphocyte
count was between 351 and 500 cells/pL). A similar re-
lationship was noted when the study population was di-
vided into groups based on the level of HIV-RNA. Group
A (<40 copies/mL) involved 110 patients, group B (41-1000
copies/mL) involved 48 patients, group C (1001-10,000 cop-
ies/mL) involved 44 patients, group D (10,000-100,000 cop-
ies/mL) involved 45 patients, and group E (>100,000 copies/
mL) involved 36 patients.

Groups with different HIV-RNA levels and CD4-lymphocyte
counts were comparable in age; the average age of HIV-posi-
tive pregnant women was 32.4 + 5.0 years. The proportion of
wanted pregnancies was higher in the group without immu-
nodeficiency (97.1%, n = 136); and as the severity of immu-
nodeficiency increased, the number of wanted pregnancies
decreased (80.6%, n = 25) (p < 0.01). Groups of HIV-positive
pregnant women with varying degrees of immunodeficiency
were characterized by a high proportion of the parenteral
route of contamination (48.4%, n = 18 in the group with se-
vere immunodeficiency) (p < 0.001) compared to those with-
out immunodeficiency (25%, n = 35). Patients with severe im-
munodeficiency adhered to ART less often than HIV-positive
pregnant women without immunodeficiency (p < 0.05). More-
over, 135 HIV-positive pregnant women without immunode-
ficiency (96.4%) and 26 HIV-positive pregnant women with
severe immunodeficiency (83.9%) presented at the antenatal
clinic. Furthermore, 134 HIV-positive pregnant women with-
out immunodeficiency (95.1%) and 22 patients with severe
immunodeficiency (71%) were registered in the AIDS Center.
In the group with severe immunodeficiency, 3 patients pre-
sented with co-infection of chronic hepatitis B (9.7%), and
chronic hepatitis C co-infection in 17 (54.8%) cases; while
in the group of women without immunodeficiency, chronic
hepatitis B co-infection was registered in 7 patients (5%),
and chronic hepatitis C co-infection in 51 cases (36.4%),
p < 0.001. There were more injectable drug users in the group
of HIV-positive pregnant women with severe immunodefi-
ciency than in the normal immunogram group (32.3% and
6.5%, respectively, p < 0.001) (Table 1).

We observed that as time went on, there was an increase
in the number of women who became pregnant with
undetectable levels of HIV-RNA while on ART (p < 0.001).
In the undetectable HIV-RNA level group, all women
desired pregnancy. The largest proportion of unwanted
pregnancies was in the group of women with HIV-RNA
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Table 1. Socio-epidemiological characteristics of groups of human immunodeficiency virus (HIV)-positive women based

on the CD4-lymphocyte count, n = 303

Groups with different counts of CD4-lymphocytes,

Parameter cells/pl p
<200 201-350 351-500 >500
Proportion of wanted pregnancies, % 80.6 84.5 93.8 971 <0.01
Route of HIV infection, % sexual 419 59.6 68.8 73.6 <0.001
parenteral 48.4 36.5 28.7 25 <0.001
no data 9.4 3.9 2.5 1.4
Proportion of HIV-positive women with antenatal monitoring 7 73.1 875 95.1 <0.05
at the AIDS Center, %
Proportion of HIV-positive women with antenatal monitoring 83.9 78.9 91.3 96.4
in antenatal clinics, %
Frequency of co-infection with CHC, % 54.8 50 375 36.4 <0.001
Frequency of co-infection with CHB, % 10.3 5.6 6.3 5 <0.001
Proportion of active drug users during pregnancy, % 323 17.3 1.3 6.5 <0.001
Timing of ART start, % before pregnancy 0.8 33.3 46.8 84.3 <0.001
during pregnancy 83.3 471 49.4 13.7 <0.001
without ART during 15.9 19.6 3.8 2 <0.001
pregnancy
Note. HIV, human immunodeficiency virus; CHC, chronic hepatitis C; CHB, chronic hepatitis B; ART, antiretroviral therapy.
Table 2. Socio-epidemiological characteristics of groups of HIV-positive women depending on the level of HIV-RNA, n = 303
Groups with different levels of HIV-RNA,
copies/mL
Parameter p
<40 | 41-1000 113%'0‘0 :goog:ﬁ >100.000
Proportion of wanted pregnancies, % 100 96.8 86.4 91.5 90.2 <0.001
Route of HIV infection, % sexual 63.4 61.8 54.5 53.9 48.2 <0.001
parenteral 26.1 298 33.3 341 398 <0.001
no data 10.5 8.4 12.2 12 12
Proportion of HIV-positive women with antenatal monitoring 100 979 79.6 64.6 83.3 <0.001
at the AIDS Center, %
Proportion of HIV-positive women with antenatal monitoring 100 97.9 86.4 70.8 94.4
in antenatal clinics, %
Frequency of co-infection with CHC, % 35.6 43.5 38.6 46.2 52.8 <0.001
Frequency of co-infection with CHB, % 5.1 43 4.5 17 8.3
Proportion of active drug users during pregnancy, % 3 5.3 10.9 23.1 278 <0.001
Timing of ART start, % before pregnancy 99.3 53.8 4.5 0 0 <0.001
during pregnancy 0.7 46.2 795 86.9 83.3 <0.001
without ART during 0 0 16 13.1 16.7 <0.001
pregnancy

Note. CHC, chronic hepatitis C; CHB, chronic hepatitis B; ART, antiretroviral therapy.

DOI: https://dolorg/ 10.17816/ JOWD98476

73



ORIGINAL RESEARCH

Vol. /1 (2) 2022

Journal of Obstetrics and Women's Diseases

Table 3. Incidence of anemia and thrombocytopenia in groups of pregnant women with different counts of CD4-lymphocytes and levels

of HIV-RNA, n = 303

Group
Group

(CD4-lymphocyte and HIV-RNA counts

Thrombocytopenia,

Anemia, n (%) n (%)

in groups), n
HIV-positive pregnant women 1 (CD4 < 200 cells/pL), n =31 20 (64.5)* 13 (41.9)*
with different baseline CD4
counts, n = 303 2 (CD4 = 201-350 cells/pL), n = 52 26 (50) 1(21.2)
3 (CD4 = 351-500 cells/pL), n = 80 42 (52.5) 21 (26.3)
4 (CD4 > 500 cells/pL), n =140 61 (43.6) 39 (279)
HIV-positive pregnant women A (HIV-RNA < 40 copies/mL), n = 110 38 (34.6)** 38 (34.6)**
with different baseline levels
of HIV-RNA, n = 303 B (HIV-RNA = 40-1000 copies/mL), n = 48 27 (56.3) 9 (18.8)
C (HIV-RNA = 1001-10,000 copies/mL), 28 (63.4) 13 (29.6)
n =44
D (HIV-RNA = 10 001-100,000 copies/mL), 33 (50.8) 15 (23.1)
n=45
E (HIV-RNA > 100 000 copies/mL), n = 36 23 (63.9) 9 (25)

Note. HIV, human immunodeficiency virus; CHC, chronic hepatitis C; CHB, chronic hepatitis B; ART, antiretroviral therapy.
*p < 0.01 between group 1 and groups 2, 3, 4; **p < 0.01 between group A and groups B, C, D, E.

levels of 10,001-100,000 copies/mL (14.6%; n=16) that
was significantly higher than in any other group (p < 0.001).
In the group with undetectable levels of HIV-RNA, women
with sexually transmitted infection prevailed (63.4%, n = 101),
while HIV-positive women with parenteral routes had high
levels of HIV-RNA more often (p < 0.001). Thus, 39.8% of
HIV-positive pregnant women from the group with HIV-
RNA levels higher than 100,000 copies/mL were infected
parenterally (n = 14). Thus, the frequency of refusals from
management during pregnancy increased with an increase
in the level of HIV-RNA (p < 0.001).

All (n = 110) pregnant women with undetectable HIV-RNA
levels, and 83.3% of patients (n=30) in the group with
HIV-RNA levels higher than 100,000 copies/mL were
registered at the AIDS Center. The incidence of chronic
hepatitis C co-infection was higher in the high HIV-RNA
group (52.8%, n = 19) than in the undetectable HIV-RNA group
(35.6%, n=48) (p<0.001). Active injectable drug users
amounted to 3% in the group with undetectable HIV-RNA
levels (n =9), and 27.8% (n = 10) in the group with HIV-RNA
over 100,000 copies/mL (p < 0.001). Impaired adherence
to ART during pregnancy was more common (12.8%) in
the group with high HIV-RNA levels (2.8% in the group with
undetectable levels, p < 0.001) (Table 2).

Anemia was most often diagnosed in pregnant women
of group 1 (64.5%, n=20) and in group E (63.9%, n = 23);
in patients with severe immunodeficiency and HIV-RNA levels
higher than 100,000 copies/mL. A lower incidence of anemia

was noted in pregnant women without immunodeficiency
and in those with undetectable levels of HIV-RNA; in group 4
and group A (43.6%, n = 61 and 34.6%, n = 38, respectively)
(p < 0.01) compared to that in group 1 and group E.

Thrombocytopenia was more common in the group
with severe immunodeficiency (41.9%; n=13) (p <0.01
compared with groups 2, 3, 4) and in HIV-positive pregnant
women with undetectable HIV-RNA levels (34.6%; n = 38)
(p < 0.01 compared with groups B, C, D, E). Table 3 shows
the incidence of hematological disorders among the groups
of HIV-positive pregnant women with different levels of
HIV-RNA and CD4-lymphocyte counts.

DISCUSSION

Our findings revealed that the incidence of anemia in
HIV-positive pregnant women with normal CD4-lymphocyte
counts (43.6%) and undetectable HIV-RNA levels (34.6%)
were comparable to the incidence of anemia in pregnant
women in St. Petersburg (47%-51%) and RF (32%) [1, 20].
However, our findings are not consistent with that of some
studies that indicate a significantly higher incidence of
anemia in HIV-positive pregnant women compared to that
in HIV-seronegative women [11, 21, 22]. These studies were
conducted in Africa, where, unlike the Russian Federation,
the main proportion of people had a different HIV genotype,
a low standard of living, and reduced access to medical care,
even during pregnancy.
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A direct correlation was established between the level of
HIV-RNA in the blood of pregnant women and the incidence
of anemia. In other words, anemia was diagnosed in every
third pregnant woman with an undetectable viral load
(34.6%, n=138), and was detected twice more often in
women with HIV-RNA levels more than 100,000 copies/mL
(63.9%, n = 23, p < 0.01). An inverse correlation was revealed
between the incidence of anemia and the CD4-lymphocyte
count of these pregnant women (from 64.5% in patients with
CD4-lymphocyte count <200 cells/pL to 43.6% in patients
with CD&-lymphocyte count >500 cells/pL, p < 0.01). Our
findings demonstrate the relationship of anemia in pregnant
women with the progression of HIV infection. A number of
researchers had similar findings when studying the course of
pregnancy in HIV-positive women, and noted that a high level
of HIV-RNA and severe immunodeficiency (CD4-lymphocyte
count < 200 cells/pL) are risk factors for anemia during
pregnancy [11, 23].

In our study, thrombocytopenia was significantly more
frequent in the group of pregnant women with severe
immunodeficiency than in those without immunodeficiency
(p < 0.01). Thus, thrombocytopenia in HIV-positive patients
serves as a marker of disease progression in the absence of
ART, as approximately half of patients with thrombocytopenia
(48%) who required specific treatment started it only during
pregnancy.

Moreover, every second female with thrombocytopenia,
included in the study, was co-infected with hepatitis C vi-
rus (51.1%), as well as a significant decrease in platelet
levels was noted in them. Thrombocytopenia is due to hy-
persplenism which developes in presence of portal hyper-
tension due to a long-term pathogenesis in the hepatobi-
liary system [16]. Secondary thrombocytopenia that occurs
during ART is due to reduced production of platelets and
their accelerated destruction. Moreover, nucleoside reverse
transcriptase inhibitors (zidovudine, lamivudine, phospha-
zide) have a suppressive effect on the red bone marrow
(particularly the megakaryocytic and erythropoietic lineage)
thereby leading to reduced platelet production and anemia
[24, 25]. Our findings were consistent with the results of
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