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Abstract
Background  HIV infection is a major public health concern among pregnant women globally. Beyond the risk of 
mother-to-child transmission, it can lead to serious complications and negative pregnancy and neonatal outcomes. 
In Iran, there is currently no comprehensive meta-analysis evidence measuring the adverse pregnancy and neonatal 
complications of HIV infection among pregnant women. The review objective is to provide pregnancy outcomes, the 
prevention of mother-to-child transmission (PMTCT), and antiviral therapy (ART) of pregnant women infected with 
HIV in Iran.

Methods  The review systematically searched PubMed, Scopus, ISI, Embase, and also the Iranian national databases 
up to 25th September 2024. Any records that reported pregnancy and neonatal outcomes among pregnant women 
in Iran were included in the inclusion criteria. The study outcomes included any pregnancy and neonatal implications 
related to HIV infection in pregnant women, as well as PMTCT, ART therapy, delivery type, and HIV morbidity in 
spouse. Meta-analysis was carried out to estimate pooled prevalence with 95% confidence intervals (CIs) for all the 
study outcomes.

Results  The study pooled data from 497 pregnant women infected with HIV across seven eligible studies. The 
majority of participants had no university education, lived in urban areas, and were infected by their spouses. The 
most frequent adverse pregnancy outcome was abortion. The pooled proportions and 95% CIs for each outcome 
were: HIV-positive spouses 78% (95% CI: 73–83%), wanted pregnancy 63% (95% CI: 46–80%), ART and/or PMTCT 
uptake 94% (95% CI: 89–98%), cesarean delivery 88% (95% CI: 77–98%), live birth rate 98% (95% CI: 96–100%), 
newborns who were HIV positive 1.0% (95% CI: 0.0–1.0%), and newborn prophylaxis 100% (95% CI: 99–100%).

Conclusion  Although most pregnant women with HIV are enrolled in PMTCT programs and adverse pregnancy and 
neonatal outcomes are rare, longitudinal, population-based studies are still needed to better understand the situation 
of pregnant women with HIV in Iran.
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Background
The human immunodeficiency virus (HIV) infection is 
a major public health concern among pregnant women 
around the world [1]. By the end of 2021, the World 
Health Organization’s statistics show that there were 
about 38.4 million people worldwide who had been 
infected with HIV, of which about 19.7 million people, i.e. 
more than half of the infected, were women over 15 years 
old [2, 3]. Due to unequal cultural, social and economic 
conditions, young women (10–24 years) are twice as 
likely as their male counterparts to be infected with HIV 
[4]. Also, according to statistics, about one million and 
three hundred thousand women and girls infected with 
HIV become pregnant every year [2, 5].

During pregnancy, delivery, and breastfeeding, HIV 
may also be transmitted from mother to child (MTCT) 
among pregnant women [6]. MTCT is the cause of >90% 
of pediatric HIV infections, as more than 1600 children 
are infected with HIV each day [7]. The rate of MTCT 
fluctuates between 15 and 45% without any intervention. 
According to estimates, the transmission rate during 
pregnancy, the post-partum period, and breastfeeding 
is 35, 65, and 7–22%, respectively [8]. The risk of MTCT 
persists in Iran due to inadequate healthcare standards, 
inadequate perinatal care, delayed diagnosis, lack of anti-
retroviral therapy, and inadequate interventions to pre-
vent it [9, 10]. The prevention of MTCT may be hindered 
by the behavioral features of mothers, in addition to the 
quality of clinical care [11].

In recent years, women in Iran have experienced an 
increase in the prevalence of HIV infection [12]. This 
rise has heightened the risk of MTCT, underscoring the 
need to strengthen preventive measures in this area [13]. 
According to statistical modeling, there are over 80,000 
HIV infections in Iran [14, 15].

Iranian health system’s basic prevention programs such 
as Prevention of mother-to-child transmission (PMTCT) 
program, and Antiretroviral therapy (ART) were initiated 
in Iran in 2013 [13].

However, among pregnant women with HIV, adverse 
pregnancy and neonatal outcomes in Iran remain poorly 
understood. A recent study analyzed 1,750 HIV-positive 
and 664 HIV-negative women, covering a total of 1,356 
pregnancies, and found that 43.2% resulted in live birth 
while 34.6% ended in abortion [16]. Evidence also indi-
cates that the abortion rate has decreased among new-
borns of mothers enrolled in the PMTCT program, to 
approximately 2.5% [13, 17].

There is no meta-analysis of summary effect sizes for 
estimating adverse pregnancy outcomes related to HIV 
infection among pregnant women in Iran. Therefore, this 
study aimed to gather and synthesize evidence on preg-
nancy outcomes, PMTCT, and treatment and ART of 
HIV infection in pregnant women in Iran.

Methods
Search strategy
This review was conducted in accordance with the 
PRISMA guidelines for systematic reviews and meta-
analyses [18]. The study systematically searched any 
published records in English and Persian languages from 
PubMed, ISI, Scopus, Embase, Google scholar, and Per-
sian databases including Iran doc, MedLib, IranMedex, 
SID, and Google free search up to 25th September 2024. 
The OpenGrey website, congress, and Google search 
were explored for grey literature. The review searched 
any records reporting pregnancy and neonatal outcomes, 
ART, and PMTCT among pregnant women in Iran.

Both free text and medical subject headings (MeSH 
terms) were used in the search. In the first step, the 
search terms were “HIV” OR “pregnant women” in the 
title and/or abstract. Relevant MeSH terms and text 
words related to HIV were used in the final search among 
pregnant women in conjunction with “pregnancy” OR 
“fertility” OR “mother” AND “HIV” OR “AIDS” OR 
“Acquired Immunodeficiency Syndrome” AND “preg-
nancy outcome” OR “adverse pregnancy” OR “preven-
tion” OR “antiviral” OR “mortality” OR “neonate” OR 
“newborn” OR “infant” OR “child”. The reference lists of 
the recovered records were also screened with the pur-
pose to identify other potential data sources.

Eligibility criteria
The inclusion criteria were any paper that reported any 
pregnancy and/or neonatal outcomes, PMTCT, or any 
treatment and ART in pregnant women with positive 
HIV in Iran. Exclusion criteria included studies con-
ducted among non-pregnant women and /or men, stud-
ies evaluated only pregnant women knowledge and 
attitude, reviews, letters, conference abstracts, editori-
als, commentaries, and qualitative studies. The study also 
excluded records with incomplete data regarding preg-
nant women infected with HIV.

Data extraction
Two reviewers conducted the eligibility assessment of the 
papers independently, blindly, and standardized it (HA, 
ZB). In cases where two reviewers disagreed, the third 
reviewer made the final decision (EDE).

The review extracted following data including the year 
of publication, name of the first author, study design, 
province/city, number of pregnant women (sample size), 
socio-demographic characteristics of patients, type of 
pregnancy, HIV positive rate among spouses/partners, 
ART therapy, pregnancy outcomes, delivery, PMTCT, 
live birth rate, newborn prophylaxis, HIV positive status 
among infants, and infant growth status.
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Quality assessment
Crombie’s tool was used to assess the quality and strength 
of the included papers [19, 20]. The Crombie tool con-
sists of seven items that assess the quality of cross-sec-
tional studies. These items included (1) sample size, (2) 
representativeness, (3) appropriateness of methods, (4) 
measurement and data collection (reliability and validity 
of data and measurements), (5) clarity and reporting of 
non-respondents, (6) appropriateness of statistical meth-
ods, and adequacy, and (7) reporting of results. Quality 
scoring ranged from 0 to 7 for each article.

Risk of bias assessment
The risk of bias was evaluated using parameters from the 
Newcastle-Ottawa Scale [20, 21]. The risk of bias assess-
ment was accounted for by the following parameters: 
using correct sampling method, acceptable sample size, 
correct and unbiased data collection methods, sufficient 
response rate, eligibility, correct and appropriate sta-
tistical analysis. Each eligible article received 11 criteria 
to rate various risk of bias elements out of a total of 12 
scores in the final scoring system. The risk of bias in stud-
ies was divided into three levels: low risk (9–12 points), 
moderate risk (5–8 points), and high risk (< unk >5 
points) (Table 1) [26].

Outcomes
The study outcomes were the pooled proportions of HIV 
positive in spouse, wanted pregnancy, cesarean delivery, 
ART therapy, abortion, live birth rate, newborn prophy-
laxis, PMTCT, and other neonatal outcomes.

Statistical analysis
The absolute and crude quantitative data, along with 
qualitative information, were entered into an Excel sheet. 
Subsequently, the data was transferred to STATA version 

14.0 (Stata Corp, College Station, TX, USA). First, raw 
data and/or absolute numbers were transformed to logit 
for pooled estimation of the proportions for the study 
outcomes. The summary prevalence and 95% Confidence 
Interval (CI) were estimated for pooled proportions of 
newborn prophylaxis, HIV positive rates in newborn 
infants, live birth rates, cesarean deliveries, antiviral ther-
apy, wanted pregnancies, and HIV positive rates among 
spouses/partners using the “metaprop” command by ran-
dom effects model [27]. Since prevalence and outcome 
proportions vary by geographic areas and context, a ran-
dom-effects meta-analysis was conducted. Furthermore, 
the review included seven records in the meta-analysis, 
and there were four or five studies for most outcomes, so 
there was no need to draw a funnel plot to assess publica-
tion bias.

Results
Baseline characteristics
Searching for potentially relevant studies resulted in the 
retrieval of 27,853 records. Due to duplicate and abstract 
screening, 27,831 studies were excluded, leaving 22 stud-
ies that can be assessed full-text for final inclusion. In 
the end, 7 articles were included in the systematic review 
and meta-analysis that assessed the maternal and neona-
tal outcomes of HIV infection among pregnant women 
(Fig. 1).

Table 1 shows the baseline characteristics of the stud-
ies that were included. A total of 497 pregnant women 
infected with HIV have participated in included stud-
ies. All seven eligible studies were descriptive and/or 
descriptive-analytical designs. Studies were published 
between 2016 and 2023. No studies designed with a con-
trol group, such as cohort or case-control studies, were 
found that could compare pregnancy and neonatal out-
comes using epidemiological measures of association 

Table 1  Baseline characteristics of the included studies
Author Year Design Province/City Samples Age (mean/range) Education 

(non-college)
Resi-
dency 
(urban)

Risk of 
bias 
(overall)*

Afsar Kazeroni. P [13] 2021 Descriptive-analytical Pilot, national 76 Mean: 31 years 96% 79% Low risk
Lorestani. R [22] 2023 Descriptive-analytical Kermanshah 95 Mean: 35.9 years 81% NR Low risk
Bokharaei Salim.F [23] 2018 Descriptive-analytical Tehran 54 Mean: 30.1 years

26–34: 66.7%
100% NR Low risk

Shikhansari. S [24] 2022 Descriptive-analytical Rasht & Tehran, 81 35–44: 55.4% NR 70.50% Moder-
ate risk

Ghasemi.M [25] 2021 Descriptive-analytical Ahvaz 112 33.06 years 95% NR Moder-
ate risk

Salmanzadeh. Sh [9] 2016 Descriptive Khuzestan 39 26.7 years NR NR Moder-
ate risk

Mohraz.M [17] 2018 Descriptive Tehran 40 26–30 years: 42.5% 90% 97.50% Low risk
NR: not reported

*Bias due to confounding, selection bias, information bias, Bias due to inadequacy of samples and sampling methods, Bias in measurement of outcomes, missing 
data, and bias in selection of the reported results
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between HIV-infected and non-HIV-infected pregnant 
women. In general, very few analytical studies have been 
published regarding HIV in pregnant women in Iran. 
Most of the studies had small sample sizes, with the larg-
est being 112 and the smallest 39. Out of the 7 studies, 3 
were conducted in Tehran. In most studies, the average 
age of pregnant women was 30 years or older. The major-
ity of pregnant women with HIV had non-university edu-
cation and lived in urban areas.

Concerning the transmission of HIV in pregnant 
women, most studies reported that the virus is trans-
mitted through a spouse and/or partner. The lowest 

percentage of ART prescriptions was 82%. The CD4 lev-
els were > 350 in the majority of patients in the included 
studies. The live birth rate in most studies was nearly 
100%.

Nonetheless, the most common adverse neonatal com-
plication was abortion. Out of seven studies, two did not 
report abortion data; in two studies there were no abor-
tions among pregnant women with HIV; two studies 
reported abortion rates of 2.5% and 2.6%; and one study 
provided an odds ratio (OR) = 1.06 (95% CI 0.50–2.22) for 
the risk of abortion. Birth weight and infant growth were 
reported positively in most studies, and the majority 

Fig. 1  PRISMA flow diagram
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of infants had normal birth weights. More details are 
reported in Table  2. Infant feeding was with powdered 
milk in over 90% of cases, although many studies had 
limited information on this issue and other pregnancy 
outcomes. Out of 7 eligible studies, the HIV positive 
rate was 0.0% in 2 studies, while in the others it was less 
than 25%. More details on the maternal and neonatal 
outcomes of HIV infection in pregnant women are pre-
sented in Table 2.

Meta-analysis
Figure 2 shows meta-analysis proportions of spouse 
HIV-positive and wanted pregnancy in pregnant women 
infected with HIV using a random effects model. The 
summary proportions of HIV-positive and wanted preg-
nancy were 78%; (95% CI 73–83%) and 63%, (95% CI 
46–80%), respectively. Likewise, ART therapy and cesar-
ean delivery proportions were 94%; (95% CI 89–98%) and 
88%, (95% CI 77–98%), respectively (Fig. 3).

Meta-analysis indicated that the live birth rate among 
pregnant women with HIV based on PMTCT program 
is close to 100%. So that a meta-analysis utilizing the 
random effects model indicated a pooled live birth rate 
of 98% (95% CI: 96–100%); and the proportion of HIV-
positive newborns was 1.0% (95% CI: 0.0–1.0%) (Fig. 4). 
Figure  5 demonstrates the meta-analysis proportion 
of newborn prophylaxis and/or PMTCT among HIV-
infected newborn infants. The analysis revealed that 
the pooled prevalence of newborn prophylaxis is nearly 
100%; (95% CI: 99% – 100%).

Discussion
This review is the first meta-analysis to demonstrate the 
pregnancy and neonatal complications of HIV infection 
in pregnant women, as well as the status of HIV treat-
ment and prophylaxis in pregnant mothers and new-
borns, along with demographic and clinical features in 
Iran. Findings indicate that there are few studies directly 
estimating HIV incidence in pregnant women with HIV 
and its consequences for mothers and infants in Iran. 
Holistic and population-based studies focused on preg-
nant women are necessary to present and evaluate the 
overall prevalence of HIV infection and its consequences. 
This meta-analysis, by combining the results of existing 
studies through a statistical approach and qualitative 
assessment of bias risk, was able to provide a comprehen-
sive evaluation of the status of HIV in pregnant women 
in Iran, as well as fertility and newborn outcomes.

The findings of this review indicate a need for more 
comprehensive primary studies utilizing cohort and lon-
gitudinal designs, alongside comparisons with control 
groups. Additionally, it is essential to consider broader 
pregnancy and neonatal outcomes, including the status 
of ART and prophylaxis in mothers and their newborns, 
as well as clinical features, morbidity, and mortality rates 
among pregnant women and infants. Other adverse 
neonatal complications such as preterm birth, low birth 
weight, stillbirth, and both spontaneous and induced 
abortions should also be examined.

Globally, the estimated rates of HIV transmission dur-
ing pregnancy, postpartum, and breastfeeding are 35%, 
65%, and 7–22%, respectively [28]. These rates remain 
high in developing countries due to inadequate health-
care standards, insufficient perinatal care, late diag-
noses, lack of antiretroviral treatment, and ineffective 

Table 2  Pregnancy and neonatal outcomes for pregnant women infected with HIV in Iran
First author Transmission ART 

treatment
CD4 (after) Outcome of pregnancy Newborn 

prophylaxis
HIV 
posi-
tive 
infant

Infant growth 
status

Afsar Kazeroni. 
P [13]

NR 86.80% > 350; 82.5% Live birth; 88.2%; abortion: 
2.6%; Pregnant: 9.2%

95.50% 1.50% 79%; Normal 
range

Lorestani. R [22] 79% from 
spouse

82.20% 496.95 ± 289.53 Live birth: 100% 100% 0.00% Birth weight: 
2868 g

Bokharaei Salim.F 
[23]

57.4% sexual 
intercourse

NR 574 ± 233;
≥351: 81.5%

Live birth: 100% 100% 20% NR

Shikhansari. S [24] NR NR NR NR NR 2% NR
Ghasemi.M [25] NR NR NR Live birth: 94%; preterm risk: 

10(1.52–23.78); Abortion risk: 
1.06(0.50–2.22)

NR NR Birth weight: 
88% were above 
2500 g

Salmanzadeh. 
Sh [9]

NR NR > 500: 40.5% NR NR 25.7% 92% Powdered 
milk; 77.1% were 
2500–3500 g

Mohraz.M [17] 67.5% sexual 100% 439.2 ± 23.6; 
55% ranged 
200–499

Live birth: 97.5%; abortion: 
2.5%;
no fetal defects

100% 0.00% All normal 
Apgar
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interventions to prevent mother-to-child transmission. 
Besides the quality of clinical care, the behavioral char-
acteristics of mothers may also pose barriers to PMTCT 
[29]. Unlike other population groups in Iran, there have 
been very few studies conducted on pregnant women 
with HIV. Therefore, very little information is available 
about the rate of HIV transmission during pregnancy 
and breastfeeding in Iran. However, evidence shows that 

in recent years the pattern of transmission has changed 
from injecting substance/drug use to sexual contacts, 
and HIV infection in pregnant women is increasing. 
Lorestani et al. study indicated that the most of pregnant 
women with HIV infected through their infected spouses 
[22].

The findings revealed that the pooled proportion of 
HIV-positive newborns in Iran is 1.0%, while the pooled 

Fig. 2  Meta-analysis of HIV positive in spouse (A) and wanted pregnancy (B) in pregnant women infected with HIV
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live birth rate stands at 98%. The average HIV incidence 
rate for pregnant and breastfeeding women in sub-Saha-
ran Africa was found to be 3.6 per 100 person-years, as 
indicated by a systematic review and meta-analysis [30]. 
Additionally, we found that the pooled prevalence of 
newborn prophylaxis is nearly 100%. These findings high-
light the favorable effectiveness of the PMTCT program 
for HIV in Iran. Nonetheless, it remains unclear how the 

original studies have managed to account for all pregnant 
women, both those receiving care and those who are not.

The World Health Organization recommends that all 
mothers with HIV receive ART during pregnancy. In 
this review, the pooled proportion of ART in pregnant 
women was 94% [31]. ART for pregnant women with HIV 
is essential for preserving maternal health and preventing 
perinatal and sexual HIV transmission. Approximately 

Fig. 3  Meta-analysis of antiviral therapy (A) and cesarean delivery proportion (B) in pregnant women infected with HIV
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15% to 40% of pregnant or breastfeeding HIV-positive 
individuals will have HIV-infected children without ART. 
However, using ART early in pregnancy with sustained 
viral suppression reduces the risk of perinatal and post-
partum transmission to less than 2%. Antiretroviral ther-
apy is being received by about 81% of pregnant people 
with HIV worldwide currently [32–34]. In a study involv-
ing 104 pregnant women in Romania, the prevalence of 

HIV-infected infants was 14.7%, whereas no HIV infec-
tions occurred among women receiving ART [35]. There-
fore, administering ART during pregnancy is crucial for 
preventing MTCT of HIV and ensuring the health of 
HIV-positive mothers.

A study conducted in Namibia in 2020 revealed that the 
proportion of MTCT was 33.6% among pregnant moth-
ers who did not receive ART [36]. Approximately 15% to 

Fig. 4  Meta-analysis of live birth rate (A) and HIV positive in newborns (B) of pregnant women infected with HIV
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40% of pregnant or breastfeeding individuals with HIV 
will have a child who is also HIV positive if they don’t 
receive ART. With sustained viral suppression, ART can 
reduce the risk of perinatal and postpartum transmission 
to less than 2% [32, 36].

The pooled prevalence of cesarean delivery was 88% 
in this review. The type of delivery is one of the most 
crucial considerations in PMTCT. Cesarean section 
prior to labor and before the rupture of membranes has 
been introduced as an intervention for PMTCT [37]. 
ome findings have recommended cesarean section for 
HIV-infected women who are not taking ART during 
pregnancy or are taking only zidovudine for PMTCT of 
HIV [37]. However, another study suggested that HIV-
infected women on ART therapy with a low viral load can 
safely choose vaginal delivery in the absence of obstetri-
cal risk factors [38].

In this meta-analysis, the summary measure of HIV 
positivity among spouses/partners of HIV-infected preg-
nant women was 78%. Furthermore, our findings indi-
cated that the primary method of virus transmission in 
the majority of infected pregnant women was through 
an infected spouse and/or partner. Therefore, screening 
of infected spouses and administering ART therapy to 
them is essential to prevent HIV transmission [39]. In the 
study by Lorestani et al., 79% of HIV transmissions were 
reported to be from their spouse [22].

Limitations
The outcome of HIV infection in pregnant women in Iran 
is indicated in this first systematic review and meta-anal-
ysis. However, the current study had limitations. The pri-
mary concern was the insufficient number of studies and 
the absence of cohort studies or studies with a control 
group (healthy pregnant women) to estimate effect sizes 
such as odds ratios and risk ratios.

It seems there are few published articles on pregnant 
women with HIV in Iran, so patients outside the national 
health system may have been referred to centers or pri-
vate physicians and thus not identified by the health 
system.

Conclusion
Although most pregnant women with HIV are enrolled 
in the PMTCT program and adverse pregnancy and 
neonatal outcomes are uncommon, longitudinal and 
population-based studies are still needed for a clearer 
understanding of the situation of pregnant women with 
HIV in Iran.

It is recommended to improve registration and identi-
fication of mothers with HIV infection by reducing social 
stigma, increasing access, and strengthening intersectoral 
cooperation — especially by obtaining patient data from 
other centers and private physicians — as well as facili-
tating and conducting research among this vulnerable 
group. This can serve as a starting point for enhancing 
the care system and expanding published data.

Fig. 5  Meta-analysis of newborn prophylaxis and/or PMTCT among HIV infected newborn infants PMTCP: prevention of mother-to-child prevention
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