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Mother-to-child transmission of HIV infection 
in Craiova Regional Center

AbstrAct
HIV infection is still associated with high maternal, feto-neonatal and infant morbidity. Early detection of HIV 
infection during pregnancy and early initiation of antiretroviral therapy are correlated with obtaining an HIV 
viral load of less than 50 copies/ml, in which case the risk of maternal-fetal transmission of the infection is 
less than 0.5%.
Objectives. To establish the maternal-fetal transmission rate of HIV infection among HIV-positive pregnant 
women registered in Craiova Regional Center for Monitoring and Evaluation of HIV/AIDS within „Victor 
Babeş” Clinical Hospital of Infectious Diseases and Pneumoftiziology of Craiova (CRC) and to identify some 
correlations between it and certain risk factors.
Material and method. Retrospective study, during January 1st, 2014-December 31st, 2019, on 73 HIV-pos-
itive pregnant women, registered by Craiova Regional Center (CRC). For the patients included in the study 
group we analysed: demographic data, epidemiological data, clinical data, biological data, data provided by 
gynaecological and obstetrical examination, data on antiretroviral treatment (ART). The children were biologi-
cally evaluated until the age of 18 months.
results. We found a maternal-fetal transmission rate of 6.3%. For patients with complete prophylaxis meas-
ures, the maternal-fetal transmission rate was 3%.
The application of complete prophylaxis measures was correlated with a low risk of vertical transmission 
of HIV infection (p = 0.006). The low adherence to ART was correlated with a high risk of maternal-fetal 
transmission of HIV infection (p = 0.02), detectable viral-HIV load (VL-HIV) (p = 0.0004) and advanced im-
munosuppression (p = 0.02). The disease stage of HIV-positive pregnant women was not correlated with the 
risk of vertical transmission of the infection (p = 1). The level of HIV viral load of mothers who gave birth to 
HIV-positive children was higher than in the general group and correlated with the maternal-fetal transmis-
sion (p = 0.04).
conclusions. The maternal-fetal transmission rate in the studied period was relatively high (6.3%), due to 
the incomplete application of prevention measures, 12 of the pregnant women being diagnosed during preg-
nancy or childbirth. The vertical transmission of HIV infection was correlated with detectable HIV viremia and 
low ART adherence in pregnant women.
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INtrODUctION

At the end of 2019, the number of people infected 
with the human immunodeficiency virus (HIV) glob-
ally was about 37.9 million, of which 19.6 million 

were women. 82% of the 1.3 million pregnant women 
living with HIV infection worldwide have received 
antiretroviral treatment (ART) to prevent the vertical 
transmission of the infection (1).
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In Romania, according to the data of the Depart-
ment for Monitoring and Evaluation of HIV / AIDS, 
as of December 31st, 2019, there were 16,486 people 
living with HIV / AIDS, of which 6460 were women. 
In 2019, 185 children were born to HIV-positive 
mothers and 184 received ARV prophylaxis, 13 chil-
dren being HIV-positive (2).

HIV infection is still associated with high mater-
nal, feto-neonatal and infant morbidity (3).The rate of 
perinatal transmission of human immunodeficiency 
virus in the absence of prevention strategies in the 
prenatal period or labor and birth is between 15% and 
45% (1). The programs designed to prevent the moth-
er-to-chlid transmission of HIV infection are part of 
the strategy to eliminate new cases of HIV infection in 
children (4).

In the absence of ART, more than 80% of transmis-
sion cases occur after 36 weeks of amenorrhea, during 
labor or birth, and only 2% of transmission occurs in 
the first two trimesters of pregnancy (5). The vertical 
transmission can be prevented by prenatal screening, 
pregestational ART and adapted obstetrical attitude 
(3,6).

The main predictor factor of maternal-fetal trans-
mission is the maternal plasma HIV viral load (VL-
HIV) (7). Other pregestational risk factors are the low 
maternal plasma levels of CD4 T lymphocytes and 
advanced maternal disease (AIDS) (8). The obstetric 
factors with a role in facilitating the vertical transmis-
sion of HIV infection are: vaginal delivery, premature 
birth, invasive obstetric procedures during pregnancy 
(amniocentesis, cordocentesis), chorioamniotitis, pre-
mature rupture of membranes (9).

Early detection of HIV infection during pregnancy 
and early initiation of antiretroviral therapy is corre-
lated with obtaining an HIV viral load of less than 50 
copies/ml, in which case the risk of maternal-fetal 
transmission of the infection is less than 0.5%. The 
risk reduction can be achieved by: the suppression of 
maternal viral load by administration of antiretrovi-
rals to the mother until at least the third trimester of 
pregnancy and especially during labor, the reduction 
of fetal exposure by scheduling a caesarean section, 
the post-exposure prophylaxis of newborn, the artifi-
cial feeding of the newborn (10).

The objectives of this study are to determine the 
rate of mother-to-child transmission of HIV infection 
among HIV-positive pregnant women registered in 
Craiova Regional Center for Monitoring and Evalua-

tion of HIV / AIDS within „Victor Babeş” Clinical 
Hospital of Infectious Diseases and Pneumoftiziology 
of Craiova (CRC) and to identify some correlations 
between it and certain risk factors.

MAtErIAL AND MEtHODs

We performed a retrospective study, during Janu-
ary 1st, 2014 and December 31st, 2019, on 73 HIV-
positive pregnant women registered within CRC.

For the patients included in the study group we 
analysed: demographic data, epidemiological data, 
clinical data (complete clinical examination, presence 
or absence of associated HIV pains), biological data 
(serology for hepatitis virus co-infection, serology for 
Toxoplasma gondii and cytomegalovirus infections, 
establishment of CD4 + T lymphocyte count by flow 
cytometry – FACS-COUNT flow cytometer, estab-
lishment of HIV viral load by Polymerase chain reac-
tion -PCR), data provided by gynaecological and ob-
stetrical examination, data on antiretroviral treatment 
(duration of administration, type of regimen used) and 
data on the results of the ART adherence question-
naire, their interpretation by the psychologist and the 
measures taken to improve the level of ART adher-
ence.

The level of adherence was assessed according to 
the criteria of the adherence questionnaire (11):

• 20-22 points = adherence ≥ 95%
• 18-19 points = 80%< adherence < 95%
• under 18 points = non- non- adherence (< 80%)
We evaluated the children at birth, at 14-21 days, 

at 1-2 months, at 2-3 months, at 4-6 months, at 12 
months by establishing the HIV viral load (PCR-HIV 
RNA). After 18 months, the HIV status of the children 
was assessed by performing anti-HIV 1+2 ELISA and 
Western Blot HIV tests.

The data were collected using the electronic data-
base and medical documents of the patients registered 
within CRC. For statistical data processing we used 
the Data Analysis module of the Microsoft Excel soft-
ware, and for statistical correlations the significance 
threshold was p < 0.05. The obtained results were 
synthesized in tables and figures.

rEsULts

Among the 73 HIV-positive pregnant women we 
evaluated, 78 births were recorded in the study period 
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- 3 of the patients had two births and one patient had 
3 births. One patient had twin pregnancy obtained by 
in vitro fertilization. 79 children were born: 3 dead 
fetuses, 5 confirmed newborns with HIV infection 
and 71 HIV-positive children. Analysing the status of 
children exposed perinatal to HIV infection, we found 
a maternal-fetal transmission rate of 6.3%. For pa-
tients with complete prophylaxis measures, the mater-
nal-fetal transmission rate was 3%.

Regarding the annual distribution of the number of 
HIV-positive pregnant women, we found that the 
highest number was registered in 2018 (17 cases – 
21.8%) and the lowest in 2017 (8 cases – 10.2%).

The basic characteristics of the group are present-
ed in table 1. 

TABLE 1. Basic characteristics of the group

Basic characteristics of the group
Number of 
patients no 

(%)

Mother’s age a�����st 
birth

≤ 18
19-24 years old
25-33 years old
≥ 34 years old

2 (2.7%)
10 (13.7%)
60 (82.2%)

1 (1.4%)
�������������
HIV inf���

Prior to pregnancy
During pregnancy 
or labor
At birth

61 (83.6%)
7 (9.6%)

5 (6.8%)
Probable transmission 
routes of pregnant 
women

Parenteral
Sexual

52 (71.2%)
21 (28.8%)

Environmental origins Urban
Rural

17 (23.3%)
56 (76.7%)

Educa�� < 8 classes
≥ 8 classes

24 (32.9%)
49 (67.1%)

The median age of pregnant women at the time of 
diagnosis of HIV infection was 16 years [3:32], and at 
the first birth 27 years [14:34].

Regarding the HIV status of couples, there were 
25 cases (34.2%) with both HIV-positive partners, 46 
cases (63%) of serodiscordant type and 2 cases (2.8%) 
with unknown HIV status (untested partner).

Of the 73 pregnant women in the study, 49 (67.1%) 
were in the AIDS stage (clinical and immunological) 
at the time of the first birth (figure 1).

The immuno-virological evaluation of pregnant 
women showed an average immunosuppression, with 
a median CD4 lymphocyte of 413 cells / mm³ 
[19:1,272], 41% of pregnant women with CD4 > 500 
cells / mm³; 26% of pregnant women had undetecta-
ble VL-HIV at birth.

The pregnant women in the studied group also pre-
sented co-infections/ infections during pregnancy, of 
which the most common was the chronic viral hepati-
tis B-10 cases (13.7%).

TABLE 2. Co-infections/infections in pregnant women in 
the studied group
Chronic viral hepatitis B 10 cases (13.7%)
Chronic viral hepatitis B+D 1 case (1.4%)
Anti-Toxoplasma gondii IgG antibodies - 

present

9 cases (12.3%)

Anti-cytomegalovirus IgG antibodies 

present

7 cases (9.6%)

Syphilis 2 cases (2.7%)
Pulmonary tuberculosis 2 cases (2.7%)

We found the presence of comorbidities such as 
hypertension in 2 of the patients (grade III of hyper-
tension and gestational hypertension) and asthma in 
one patient.

The HIV-positive pregnant women received psy-
chological counselling and regular clinical and bio-
logical evaluations were performed to accurately 
monitor and inform patients about measures to pre-
vent the vertical transmission of HIV infection. The 
infectious disease physician who cared for the HIV-
positive pregnant woman collaborated with the obste-
trician, the latter scheduling a caesarean section for 
patients who presented according to the evaluation 
schedules.

66 patients (90,4%) received ART for the prophy-
laxis of mother-to-child transmission of HIV infec-
tion. The most commonly used ART was Lamivudine 
/Zidovudine (3TC/ZDV) + Lopinavir/Ritonavir 
(LPV/r) -31 cases (47%). 64 patients received pro-
phylactic treatment throughout the pregnancy, and 2 
patients received treatment only in the last trimester 
of pregnancy. One patient refused ART during preg-
nancy 

FIGURE 1. Clinical and immunological classification of 
HIV-positive pregnant women
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The median duration of treatment until the first 
birth was 11 years [0:24].

The pregnancy adherence to ART was assessed by 
applying the adherence questionnaire, which is com-
pleted periodically for all HIV-infected patients regis-
tered within CRC. We found that 18 patients (27.3%) 
were non-adherent to ART (adherence < 80%).

FIGURE 3. Adherence to ART of HIV-positive pregnant 
women

Compared to the type of birth, 11 women (14.1%) 
gave birth naturally and 67 women (85.9%) by cae-
sarean section. In the case of the 6 patients diagnosed 
with HIV infection before pregnancy, who gave birth 
vaginally, this was the result of either presenting pa-
tients in labor or was the patients’ choice (they refused 
the scheduled caesarean section).

The application of complete prophylaxis measures 
(administration of ART to the mother, the caesarean 
delivery, ART prophylaxis and artificial feeding of the 
newborn) was correlated with a low risk of vertical 
transmission of HIV infection (p = 0.006).

The low adherence to ART was correlated with a 
high risk of maternal-fetal transmission of HIV infec-
tion (p = 0.02), detectable VL-HIV (p = 0.0004) and 
advanced immunosuppression (p = 0.02).

Of the 5 children infected vertically with HIV, 2 
were born naturally and 3 children by caesarean sec-
tion. There were no statistically significant differenc-
es between vaginal delivery and caesarean delivery 
regarding the rate of mother-to-child transmission of 
HIV infection (p = 0.1).

All newborns received ARV prophylaxis for 6 
weeks; the most used combination being ZDV + 3TC-
72 children (96%) and they were all artificially fed.

3 of the HIV-positive children came from mothers 
parenterally infected with HIV between 1987 and 
1990, and the other 2 came from sexually infected 
mothers with HIV.

The clinical-immunological staging at birth of the 
5 HIV-positive pregnant women, who transmitted the 
infection vertically, was as follows: a pregnant wom-
an in stage C3, a pregnant woman in stage C2, a preg-
nant woman in stage B3, a pregnant woman in stage 
B2 and a pregnant woman in stage A2 (diagnosed in 
the seventh month of pregnancy, with ART initiated 
immediately after detection). The disease stage of 
HIV-positive pregnant women was not correlated 
with the risk of vertical transmission of the infection 
(p = 1).

The immunological evaluation of mothers who 
transmitted HIV infection vertically, showed a moder-
ate degree of immunosuppression with a median CD4 
lymphocytes of 319 cells/mm³ [74:478]; there were 

FIGURE 2. Antiretroviral therapies used in HIV-positive pregnant women
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no statistically significant differences compared to the 
group with negative children. The HIV viral load lev-
el of mothers who gave birth to positive children was 
higher than in the general group, two patients with 
viremia greater than 10,000 copies/ml; the HIV viral 
load level was correlated with the maternal-fetal 
transmission (p = 0.04).

DIscUssIONs

The pregnancy in the context of HIV remains a 
risk situation in all cases, so the management of HIV-
positive pregnant women must be ensured by a multi-
disciplinary team for a complete and correct approach.

Specific recommendations and care were devel-
oped for HIV-positive pregnant women and newborn, 
and the rigorous implementation of these measures 
has led to a significant reduction in the vertical trans-
mission of HIV infection at a rate of less than 1% 
(12,13). 

In a large cohort study conducted in Ukraine be-
tween 2000 and 1012, a group of 8,884 patients diag-
nosed with HIV infection previously during pregnan-
cy and intrapartum, who gave birth to live fetuses, 
was analysed. The diagnosis of HIV infection was 
established prior to pregnancy in 35% of cases (2,951 
patients), compared with 65% who were diagnosed 
during pregnancy as follows: 19% (1,623 patients) di-
agnosed in the first trimester, 27% (2,291 patients) in 
the second trimester, 15% (1,217 patients) in the third 
trimester, respectively 4% of cases (310 patients) di-
agnosed at birth. 83% of mothers received ART dur-
ing pregnancy. In 30% of cases, the birth took place 
by scheduled caesarean section, in 4% of cases by 
emergency caesarean section, and in 66% of cases by 
natural means. This study showed that the negative 
results are conditioned by both the risk factors direct-
ly associated with HIV infection and the risk factors 
common to the general population, highlighting the 
importance of monitoring pregnancies and antiretro-
viral treatment among HIV-positive pregnant women 
(14).

In the study we performed, we identified a rate of 
6.3% of maternal-fetal transmission of HIV infection, 
compared to a higher rate (9.3%) reported to CRC in 
the period 2007-2011 (15). The vertical transmission 
of HIV infection has been associated with increased 

HIV viremia and low adherence to ART similar to 
data from several studies (16-18).

Another cohort study was performed in Ethiopia 
between January 2014 and December 2017 on 313 
HIV-positive pregnant women. The maternal-fetal 
transmission rate of HIV infection was 3.8%. The ab-
sence of regular examinations during pregnancy (56 
patients – 19.9%), home birth (51 patients – 16.3%), 
absence of ART in pregnant women (23 patients – 
7.3%) and prophylactic ART in newborns (21 new-
borns did not receive ART – 6.7%) were significant 
risk factors associated with vertical transmission of 
HIV infection (19). 

The correct administration of ART to HIV-positive 
pregnant women, in order to obtain and maintain viral 
suppression, remains the main objective of care, this 
being one of the most important factors influencing 
the vertical transmission of HIV infection.

Diagnosing HIV infection in pregnant women at 
birth brings to light deficiencies in the care and moni-
toring of pregnant women; it is necessary to inform all 
women who want to have a child about the need for 
HIV testing, in order to be able to make an informed 
decision, depending on their HIV status.

cONcLUsIONs 

The rate of mother-to-child transmission of HIV 
infection in the studied period was relatively high 
(6.3%), due to the incomplete application of preven-
tion measures.

There were deficiencies in the care and monitoring 
of pregnant women, 12 of the pregnant women being 
diagnosed during pregnancy or at the birth of the 
child.

The vertical transmission of HIV infection was 
correlated with detectable VL-HIV and low adher-
ence to ART in pregnant women.

The correct establishment of complete prophylac-
tic measures (ART in the mother, adherence to treat-
ment, caesarean section, ART prophylaxis and artifi-
cial feeding of the newborn) was accompanied by a 
low risk of maternal-fetal transmission of HIV, requir-
ing the intervention of a multidisciplinary team for 
monitoring the HIV-positive pregnant woman and the 
child perinatally exposed to HIV infection.
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