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AbstrAct
Objectives. To assess the level of adherence to combined antiretroviral therapy (cART) among pregnant 
women infected with HIV-1 in early childhood, registered in Craiova Regional Center for Monitoring and 
Evaluation of HIV / AIDS within „Victor Babes” Clinical Hospital of Infectious Diseases and Pneumoftiziology 
of Craiova (CRC) and to identify the main factors associated with non-adherence.
Material and method. Retrospective study, during January 1st 2014 and December 31st 2019, with the 
analysis of the data mentioned in the medical records for the HIV-positive pregnant women registered within 
CRC.
The level of adherence was assessed after applying an adherence questionnaire: 18-22 points (adherence 
≥ 80%) and under 18 points (non-adherence < 80%).
results. The studied group included 71 patients and it was divided into two batches, depending on the route 
of HIV transmission: group A which included 48 pregnant women parenterally infected with HIV in early child-
hood and 23 pregnant women sexually infected with HIV. 
We found that the proportion of non-adherent patients was higher in sexually infected mothers (77.7%) 
compared to those parenterally infected, in early childhood (14.8%), with statistically significant differences 
(p = 0.001). The HIV viral load level was correlated with the level of adherence to cART (p = 0.005).
conclusions. Pregnant women infected with HIV-1 in early childhood had a higher level of adherence to 
cART compared to those sexually infected, directly correlated with HIV viremia. 
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INtrODUctION

At the end of 2019, the number of women infected 
with the human immunodeficiency virus (HIV) glob-
ally was about 19.6 million. Approximately 14 mil-
lion of these women give birth every year and 82% 
receive combined antiretroviral therapy (cART) (1).

cART during pregnancy should focus on the re-
duction of perinatal transmission and the treatment of 
maternal disease (2).

cART can reduce perinatal transmission by lower-
ing maternal antepartum HIV viral load (VL-HIV) 
and pre-exposure prophylaxis of the newborn (3).

In high-income countries, the implementation of 
cART has reduced the rate of mother-to-child trans-
mission of HIV infection to less than 1-2%, with ex-
tremely low rates in women under cART at the time of 
conception (for instance 0.2% in France from 2000 to 
2010). In middle- and low-income countries, clinical 
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trials have shown rates of maternal-fetal transmission 
less than 5% (4-6).

As part of the effort to eliminate maternal-fetal 
transmission of HIV, the World Health Organization 
(WHO) introduced in 2010 two options, designed to 
prevent the mother-to-chlid transmission of HIV in-
fection, option A and option B. Under option A, two 
distinctly antiretroviral regimens were prescribed for 
pregnant or breastfeeding women based on their clini-
cal and immunological status, while under option B, 
triple antiretroviral therapy is prescribed to all HIV-
infected pregnant or breastfeeding women (7).

When choosing the therapy, the following should 
be considered: safety profile, possible side effects, 
frequency of administration, lack of teratogenicity, 
VL-HIV at initiation, genotypic resistance threshold, 
maternal comorbidities, presence of HLA B 5701 (8). 
Many physiologic changes during pregnancy (volume 
expansion, gastrointestinal, enzymatic and hormonal 
changes) may also affect the pharmacokinetic proper-
ties of antiretrovirals and may alter drug absorption, 
reduce maternal albumin binding and increase the  
excretion (9).

Women who are already on ARTc when pregnancy 
occurs should continue their regimens if they are  
effective, maintain viral supression and don’t include 
drugs that are contraindicated in pregnancy (8).

While ARTc has improved dramatically the clini-
cal status of many pregnant women HIV infected, the 
attention is increasingly focusing on the role of treat-
ment adherence. Evidence shows that poor adherence 
to antiretroviral regimens has serious consequences 
on the health of the mother and her unborn baby. It has 
been estimated that if pregnant women adhere at least 
95% this maximizes the benefits of cART and im-
proves the virological, immunological and clinical 
outcomes (10).

Adherence to treatment implies a collaboration  
between the patients and the medical staff and repre-
sents the correct employment and participation of the 
patient in the treatment plan. However, adherence to 
cART continues to be a major public health concern. 
Various studies have shown that virologic and clinical 
success depends on good adherence to cART. With 
low adherence, the virus quickly develops therapy-
limiting drug resistance (11).

High-levels of sustained adherence in pregnant 
women are directly associated with low risk of mother-
to-chlid transmission of HIV infection, viral load  

suppression and increased life expectancy in the 
mother. In contrast, poor adherence to cART has been 
associated with poor treatment outcomes, emergence 
of resistance, increased healthcare costs and avoida-
ble deaths (12).

The main factors that can affect the adherence to 
ARTc include: ARTc side-effects, social stigma, de-
pression, non-disclosure of HIV status, unemploy-
ment, alcohol/substance abuse, alternative forms of 
therapy, stock outs and distance to clinics (13,14). The 
factors associated with non-adherence also vary con-
textually (for instance, lack of education, younger 
age, rural residence, lack of emotional and financial 
support from family) (15).

Knowing their HIV status before pregnancy is an 
important factor that influences the adherence to 
cART of the patients. 

Although there is a possibility of an increased risk 
of preterm delivery in pregnant women receiving 
cART, there are clear benefits of cART for the preven-
tion of mother-to-child transmission and maternal 
health and the treatment must be started and contin-
ued during pregnancy (16).

The objectives of this study are to are to assess the 
level of adherence to cART among pregnant women 
infected with HIV-1 in early childhood, registered in 
Craiova Regional Center for Monitoring and Evalua-
tion of HIV / AIDS within „Victor Babes” Clinical 
Hospital of Infectious Diseases and Pneumoftiziology 
of Craiova (CRC) and to identify the main factors as-
sociated with non-adherence.

MAtErIAL AND MEtHODs

We conducted a retrospective study, during Janu-
ary 1st 2014 and December 31st 2019, with the analysis 
of the data mentioned in the medical records for the 
HIV-positive pregnant women registered within CRC.

We evaluated the demographic data, epidemiological 
data, data on antiretroviral treatment (duration of ad-
ministration, number and type of regimen used), data 
provided by the results of the cART adherence ques-
tionnaire and data on the factors the influenced adher-
ence to cART.

The level of adherence was assessed after applying 
an adherence questionnaire: 18-22 points (adherence 
≥ 80%) and under 18 points (non-adherence < 80%) 
(17).

We used Fisher test for the statistical correlations, 
the value p ≤ 0.05 being considered statistically  
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significant and the obtained results were synthesized 
in tables and figures.

rEsULts

The studied group included 71 patients and it was 
divided into two batches, depending on the route of 
HIV transmission: group A which included 48 preg-
nant women parenterally infected with HIV in early 
childhood and 23 pregnant women sexually infected 
with HIV.

The patients’ characteristics are presented in Table 1. 

TABLE 1. Characteristics of the patiens from the studied 
groups

Patients’ 
characteristics

Group A Group B

Median Media ± 
DS Mediana Media ± 

DS
Maternal age 
a�������
diagnosis of 
HIV inf����

(years)

13 [3:30] 13.1±5.5 23 [14:32] 23.5±5

 Maternal age 
at delivery 

(years)
28 [23:33] 27.6±2.2 24 [14:34] 25.9±5

Dura����om 
diagnosis to 
pregnancy 

(years)

15 [0:25] 14.1±5.2 1 [0:9] 2.39±2.87

The median age of the patients at the time of diag-
nosis of HIV infection was 16 years [3:32] with statis-
tically significant differences between the two groups 
(p = 0.003).

The median duration of treatment was 12 years 
[0:24] and the median number of cART regimens was 
3 [1:8].

For the prophylaxis of mother-to-child transmis-
sion of HIV infection, 59 patients (83%) received 
cART throughout pregnancy without statistically sig-
nificant differences between the two groups (p = 0.2). 

FIGURE 1. cART during pregnancy

From the 6 patients who did not receive cART dur-
ing pregnancy, one patient belonging to group A  
refused cART and the other 5 patients, belonging to 
group B, were diagnosed at the time of labor and  
delivery.

The most commonly used cART during pregnancy 
was Lamivudine/Zidovudine (3TC/ZDV) + Lopinavir/
Ritonavir (LPV/r) – 20 patients in group A (42.5%) 
and 14 patients in group B (77.7%) 

FIGURE 2. Antiretroviral therapies used during pregnancy

The level of adherence of the patients from the 
studied groups was assessed after applying an adher-
ence questionnaire, which is completed periodically 
for all HIV-infected patients registered within CRC.

From the 65 patients who received cART during 
pregnancy, 21 were non-adherent to cART (32.3%). 
We found that the proportion of non-adherent patients 
was higher in sexually infected mothers (77.7%) com-
pared to those parenterally infected, in early child-
hood (14.8%), with statistically significant differenc-
es (p = 0.001).

We identified some of the factors that could influ-
ence the level of patients’ adherence to cART, com-
paring their impact in adherent patients (adherence  
≥ 80%) vs. non-adherent patients (adherence < 80%).

One of the most important parameters through 
which adherence to cART can be assessed is the level 
of HIV viremia. Undetectable plasma viral load is a 
proof of the efficiency of cART, being correlated with 
adherence. In our study, the HIV viral load level was 
correlated with the level of adherence to cART  
(p = 0.005).

The immunological evaluation of the pregnant wom-
en showed a low degree of immunosuppression with a 
mean CD4 lymphocytes of 497.6±279.8 cells/ mm³, 
43% of the patients with CD4 > 500 cells/mm³; without 
statistically significant differences between the two 
groups (p = 1). The degree of immunosuppression 
was not correlated with non-adherence to cART.
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FIGURE 3. Adherence questionnaire

Patients who were non-adherent to cART were  
advised by the psychologist, in order to identify the 
causes that led to the low adherence and the measures 

that can be taken to improve the level of adherence to 
cART.
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DIscUssIONs

Adherence to cART plays an essential role in the 
management of HIV-positive patients. cART in HIV-
positive pregnant women is indicated for preventing 
mother-to-child transmission of HIV infection and for 
preventing the progression of maternal disease. cART 
must be adapted to a maximum maternal benefit, tak-
ing into account the fetal benefit (18,19).

Various studies from all over the world report sev-
eral factors that may influence the level of adherence 
to cART, some of them being evaluated in the study 
we performed. 

An extensive study was conducted between 2001 
and 2005 in medical centers from Chicago, New York, 
Houston, Boston/Worcester and San Juan, Puerto 
Rico, which examined cART use and adherence in 
HIV-positive women during the third trimester of 
pregnancy and six-month postpartum. Adherence to 
cART was assessed through a self-report method. 
During the third trimester of pregnancy, 61% of  
patients (188/309) had complete adherence to cART, 
defined as adherence to all medications taken in the 
last two days and no missed doses within the last 
month. Factors associated with non-adherence included 
advanced maternal disease, higher HIV viral load,  
alcohol use and smoking. At six-month postpartum, 
55% of patients had good adherence to cART. The  
results of this study indicated that HIV-infected wom-
en had better adherence to cART during pregnancy 
than postpartum, probably due to the motivation to 
reduce the risk of vertical transmission and/or inten-
sive antepartum surveillance (20).

In the study we conducted, pregnant women par-
enterally infected with HIV-1 in early childhood had a 

FIGURE 4. The level of adherence to cART within the two 
groups

TABLE 2. Factors that may influence the adherence to cART 
Factors that may influence the adherence to ARTc Adherence < 80% Adherence ≥ 80% p

Educa��
< 8 classes 14 6

0.004
≥ 8 classes 7 38

Environmental 
origins

rural 16 31
1

urban 5 13

Marital status
unmarried 3 5

1
married/stable rela���� 18 39

Socioeconomic status
precar 12 1

0.002
bun 9 43

Maternal age at 
delivery

≤ 26 ani 15 10
0.01

> 26 ani 6 34

cART side e�ects
Presence of side e�ects 14 12

0.04
No side e�ects 7 32

TABLE 3. Correlation between immuno-virological status 
and the level of adherence

Adherence 
< 80%

Adherence 
≥ 80% p

VL-HIV
< 50 copies/ml 4 32

0.005
> 50 copies/ml 17 12

CD4
< 200 cells/mm³ 5 3

0.2
> 200 cells/mm3 16 41
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better adherence to cART than those who were sexu-
ally infected.

Another study performed in South Africa (Eastern 
Cape) included 1,709 HIV-positive pregnant women. 
69% of these women had a high level of adherence to 
cART. Marital status, smoking, alcohol consumption 
and non-disclosure of HIV status were independent 
predictors of non-adherence. The analysis of the qual-
itative data revealed that the cART side effects, social 
stigma, forgetfulness were the main factors associated 
with non-adherence (12).

51 studies involved 20,153 HIV-positive pregnant 
women. Most studies were performed in the United 
States (27%), Kenya (16%), South Africa (10%) and 
Zambia (10%). The threshold that defined a good ad-
herence to cART varied across studies (> 80%,  
> 90%, > 95%, 100%). A common analysis of all stud-
ies indicated that 73.5% of pregnant women had good
adherence (> 80%). The proportion of women with
good adherence to treatment was higher during the
antepartum period than during postpartum. Factors

associated with non-adherence were emotional, phys-
ical and economic stresses, depression (especially 
postpartum), alcohol or drug use, pill burden (21).

In our study we identified the following factors as-
sociated with low adherence to cART: education  
(p = 0.004), socioeconomic status (p = 0.002), mater-
nal age at delivery (p = 0.01) and cART side effects  
(p = 0.04).

cONcLUsIONs 

Pregnant women infected with HIV-1 in early 
childhood had a higher level of adherence to cART 
compared to those sexually infected.

The correlation between the level of adherence to 
cART and HIV viremia was statistically significant.

The main factors associated with non-adherence 
were low level of education, low socioeconomic sta-
tus, young maternal age, the presence of cART side 
effects.
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