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ABSTRACT 

 

Introduction: HIV-positive pregnant women could present different pregnancy complications related to 

both their immunological status and retroviral therapy. Objective: To relate the immunological parameters 

with the obstetric complications presented by pregnant women seropositive to the Human 

Immunodeficiency Virus (HIV) attended in a Venezuelan maternity hospital. Method: A retrospective 

correlational study, where a sample of 161 HIV-positive pregnant women was studied; analyzing obstetric 

complications, CD4+ count and viral load. Results: The most common maternal pathologies were anemia 

(57.76%); while fetal and ovular complications prevailed low birth weight (13.04%) and premature rupture 

of membranes (13.04%), respectively. A higher and significant frequency of morbidities was evidenced 

in women with CD4+= 200-499 cells/ml and viral load >1,000 copies/ml for most pathologies; a lower 

CD4+ count was associated with a highly significant risk of presenting pathologies such as anemia (OR= 

14.44; 95%CI 05.94-35.08), low birth weight (OR= 5.94; 95%CI 02 0.05-17.20) and urinary tract infection 

(OR= 3.38; 95% CI 1.74-6.55). Viral load was not associated with increased risk of obstetric 

complications. Conclusions: HIV infection is associated with a higher risk of obstetric complications in 

relation to immunological status. 
 

RESUMEN 
 

Introducción: las gestantes seropositivas al HIV pudiesen presentar diferentes complicaciones en el 

embarazo relacionadas tanto con su estado inmunológico como con la terapia retroviral. Objetivo: 

relacionar los parámetros inmunológicos con las complicaciones obstétricas presentadas por gestantes 

seropositivas al Virus de la Inmunodeficiencia Humana (VIH) atendidas en una maternidad venezolana. 

Método: estudio correlacionar retrospectivo, donde se estudió una muestra de 161 gestantes seropositivas 

al VIH; analizándose complicaciones obstétricas, contaje de CD4+ y carga viral. Resultados: las 

patologías maternas más frecuentes fueron: anemia (57,76%); mientras que de las complicaciones fetales 

y ovulares prevalecieron el bajo peso al nacer (13,04%) y rotura prematura de membranas (13,04%), 

respectivamente. Se evidenció una mayor y significativa frecuencia de morbilidades en las mujeres con 

CD4+= 200-499 células/ml y carga viral >1.000 copias/ml para la mayoría de las patologías; un contaje 

de CD4+ más bajo se asociaba con un riesgo altamente significativo de presentar patologías como anemia 

(OR= 14,44; IC95% 05,94-35,08), bajo peso al nacer (OR= 5,94; IC95% 02,05-17,20) e infección urinaria 

(OR= 3,38; IC95% 1,74-6,55). La carga viral no se asoció a mayor riesgo de complicaciones obstétricas. 
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Conclusiones: la infección por el VIH se asocia a un mayor riesgo de complicaciones obstétricas en 

relación al estado inmunológico.  

 

 

INTRODUCTION 
 
Since the appearance of the first documented cases in 

the eighties, the management of Human 

Immunodeficiency Virus (HIV) infection has 

changed thanks to advances in antiretroviral therapy 

(ART) and its diagnosis1. More than 37 million 

people worldwide are infected by this virus, without 

differences by age or sex2. 

 

In Venezuela, HIV is facing a concentrated epidemic, 

with a rising trend in the number of infected women 

and a vertical transmission rate of 21.8%, estimated 

for 20133. Although the studies of infected 

Venezuelan women are limited, a national 

investigation in different areas showed that the 

majority were in the range of 21-30 years (36.6%)4. 

Even though there are no official data on prevalence 

in pregnant women, from 2004 to 2016, 3,930 

infected pregnant women have been treated, with a 

progressive increase in cases since 20055. 

 

From a treatment perspective, pregnant women are a 

unique population, mainly due to the opportunity to 

prevent mother-to-child transmission with ART and 

the need to consider the safety of the women and their 

offspring6. Fortunately, pregnancy does not seem to 

alter the natural history of HIV infection, since 

although it is true that a decrease in the CD4+ cell 

count has been described during pregnancy, these 

return to their baseline after delivery; although, there 

could be a rapid progression in those women who are 

in advanced stages7. 

 

In pregnant women with advanced disease, a higher 

frequency of anemia, sexually transmitted diseases, 

chorioamnionitis, and premature rupture of 

membranes have been described; Caesarean section 

in these patients increases the risk of postpartum 

endometritis, maternal sepsis, pneumonia, increased 

hospital stay, need for blood transfusion, need for 

intensive care unit (ICU) and need for antibiotic 

therapy. Similarly, in patients receiving ART, the risk 

of preterm delivery, intrauterine growth restriction, 

hypertensive disorders, stillbirth, and gestational 

diabetes may be increased, although the reported 

results are contradictory and cannot fully establish a 

causal relationship8. 

 

The determination of the viral load and the CD4 

lymphocyte count help to establish the stage of the 

disease, establishing that the value of the viral load 

must be less than or equal to 1000 copies/mL and the 

CD4 lymphocyte count greater than 200 cells./mm3 to 

reduce the risk of vertical transmission; In addition, 

the useful viral load should be considered to 

determine both the prognosis and response to 

treatment, as well as the route and time of delivery to 

avoid complications9. Given this scenario, it was 

proposed to relate immunological parameters (CD4+ 

lymphocyte count and plasma viral load) with 

obstetric complications presented by HIV-

seropositive pregnant women treated in a maternity 

hospital in Maracaibo, Venezuela. 

 

METHOD 
 

Design of investigation 
 

Correlational research with a non-experimental and 

retrospective design.  

 

Participants 
 

A population of 270 HIV-seropositive pregnant 

women annually attended a reference maternity 

hospital in the city of Maracaibo, as recorded in the 

registry of pregnant women attended in the National 

AIDS/STI Program of the Ministry of People's Power 

for Health carried out in said institution, we 

proceeded to select a probabilistic sample with a 

confidence level of 95% made up of 161 patients. A 

representative sample of seropositive pregnant 

women was selected, given the difficulties in storing 

medical records in Venezuelan hospitals, making it 

impossible to carry out a population census. 

  

The medical records registered under the coding of 

chapter 15 of the International Code of Diseases 

(ICD-10) related to "Human immunodeficiency virus 

(HIV) disease that complicates pregnancy, childbirth, 

and puerperium" were reviewed, corresponding to 

codes: O98.711, O98.712, O98.713, O98.719, 

O98.72 or O98.73. The records of patients whose 

diagnosis of the infection was made at the time of 

delivery or postpartum, uncontrolled pregnancies, 

who had not received ART during pregnancy or who 

were not included in the AIDS/Sexually Transmitted 
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Infections program were excluded, as well as those 

without registration of the immunological tests in 

their clinical records or with delays in the ART 

withdrawal date indicated in their respective kardex, 

as an indirect measure of therapeutic adherence. It 

should be noted that all the study participants, being 

included in the sexually transmitted infection 

program, were given ART free of charge during 

pregnancy according to the first-choice scheme and 

an alternative adjusted to the expert's 

recommendation and the national regulations10, 

monitoring compliance by controlled drug delivery 

and registration in an individual kardex for each user. 

 

Instruments 
 

A documentary observation sheet designed "ad hoc" 

was prepared according to the purposes of the study, 

which was validated through the judgment of three 

experts and was divided into three sections: 

 

(a) General and demographic characteristics: 

chronological age, menarche, sexarche, number of 

couples, marital status, educational level, type of 

dwelling, and family income. 

 

(b) Virological aspects and immunological status: 

HIV diagnosis, stage of infection, viral load, 

lymphocyte population (CD4+ count), use of 

antiretroviral therapy (type of antiretroviral drugs, use 

prior to pregnancy, gestational age at initiation of 

therapy, complications or adverse effects). 

 

(c) Morbidity - Mortality: The presence or absence of 

maternal complications (Anemia, Vaginal 

Candidiasis, Urinary Infection, Bacterial Vaginosis, 

Preterm Delivery, Hypertensive Disorders, 

Gestational Diabetes, Hyperemesis gravidarum, 

Tuberculosis, Hepatitis B Virus), complications were 

recorded. Fetal (low birth weight, stillbirth, 

congenital malformations), ovular complications 

(premature rupture of membranes, placenta previa), 

and direct and indirect maternal deaths. 

 

Procedure 
 

The medical records of the selected patients were 

reviewed, and the clinical and epidemiological data of 

interest for the study were recorded. To determine the 

immunological parameters, the results of the 

determination of the viral load were taken from the 

files using the RT-CPR polymerase chain reaction 

technique and the CD4+ count obtained by flow 

cytometry; for the interpretation of both tests, the cut-

off points proposed by the Centers for Disease 

Control and Prevention (CDC)11. 

  

Statistical analysis 
 

The collected data were organized in a database, and 

through the Statistical Package for Social Sciences 

(SPSS), version 21, a descriptive statistical analysis 

was performed, expressing the results through 

absolute and relative frequencies (percentages), 

measures of central tendency (means) and dispersion 

(standard deviation). To establish the association 

between the immunological parameters with maternal 

morbidity and mortality, 3 x 2 contingency tables 

were made to relate said parameters with the presence 

or absence of each morbid condition or maternal 

death, establishing the risk in odds ratios (OR) with 

their respective confidence indices of 95% (IC95%). 

The statistical significance of these tables was 

determined using the Chi-square test (X2) with a 

confidence level of 95% with the significance of 

p<0.05. 

 

Declaration on ethical aspects 
 

The proposed study did not represent risks for them, 

nor did it violate the ethical norms of the Declaration 

of Helsinki, with the approval of the bioethics 

committee of the institution covered by the study 

(CBE-SAHUM No. 143/2020). 

 

RESULTS 
 

Table 1 presents the quantitative analysis of a sample 

of 161 HIV-seropositive pregnant patients, 

evidencing that they were women with an average age 

of 24 years; meanwhile, with term pregnancies of 37 

weeks (range between 26.4 and 39.3 weeks of 

gestation). Likewise, the average menarche was 

around 11 years of age, the first sexual relationship in 

adolescence averaged 16.15 years ± 1.9 years, and the 

number of couples averaged three people. 
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Table 1. Characterization of the sample of HIV-

seropositive pregnant women: Quantitative analysis. 

Clinical features 
Mean ± 

SD 
Range 

Age (years) 24.21±5.5 15 - 44 

Gestational age (weeks) 36.70±4.4 
26.4 - 

39.3 

Menarche (years) 11.80±1.5 9 - 17 

Sexarchy (years) 16.15±1.9 10 - 21 

number of couples 02.90±2.9 1 - 13 

 

Similarly, Table 2 shows other characteristics of the 

evaluated sample, appreciating that most seropositive 

pregnant women correspond to adult women, with 1 

to 4 deliveries. Regarding prenatal control, there is a 

significant number of patients with adequate control 

for their high-risk pregnancy, while, regarding the use 

of ART, in most of the patients, it was indicated 

during the first weeks of the second trimester of 

pregnancy. Likewise, it was found that the majority 

were single or in free union, of mestizo and 

indigenous race, of a socioeconomic level 

corresponding to the working class or lower middle 

class, of urban origin, with low educational levels, 

and unemployed. 

 

Table 3 shows the morbidity registered in these 

pregnant women; it is essential to note that of the 161 

patients included, all presented some maternal 

complication, ranging from an additional pathology 

to HIV infection to a maximum of 5 pathologies 

(average 2 ± 0.9 pathologies), being the most 

frequently observed correspond to anemia and 

urogenital infections (candidiasis, urinary infection, 

and bacterial vaginosis); pathologies typical of 

pregnancy such as preterm delivery, hypertensive 

disorders associated with pregnancy and gestational 

diabetes occurred in a lower proportion. Regarding 

fetal complications, they were present in 27.33% (n= 

44/161) patients, predominantly low birth weight, 

while ovular complications occurred in 14.91% of the 

cases (n= 24/161), prevailing premature rupture of 

membranes. It should be noted that no maternal 

deaths were associated with this infection during the 

study period.  

 

 

 

 

 

 

 

 

Table 2. Characterization of the sample of HIV-

positive pregnant women: Qualitative analysis. 
Characteristics Af* % 

Age 
  

Teenagers 56 34.78 

adults 105 65.22 

Parity 
  

nulliparous 47 29.19 

I-IV 69 42.86 

multiparous Four. Five 27.95 

birth control 
  

Appropriate 131 81.34 

Inappropriate 27 16.77 

not controlled 3 01.86 

Initiation of antiviral therapy in pregnancy 

Yeah 105 65.22 

No 56 34.78 

Civil status 
  

Single woman 86 53.41 

Free Union 61 37.89 

married 14 08.70 

Race 
  

mestizo 90 55.90 

Indigenous 47 29.19 

White 16 09.94 

Afro-descendants 8 04.97 

Socioeconomic level 
  

Graffar 2 (High 

Medium) 

2 01.24 

Graffar 3 (Low 

average) 

45 27.95 

Graffar 4 (Working 

class) 

97 60.25 

Graffar 5 (Marginal) 17 11.56 

Origin 
  

Rural 43 26.71 

Urban 118 73.29 

Scholarship 
  

illiterate 5 03.11 

Primary 61 37.88 

Bachelor 81 50.31 

Technique 6 03.73 

academic 8 04.97 

employment status 
  

unemployed 114 70.81 

casual employee 32 19.88 

formal employee 15 09.31 
Af: Absolute frequency 
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Table 3. Morbidity in HIV-positive pregnant women. 

 

Regarding the immunological parameters (Table 4), 

the CD4+ lymphocyte count was, on average, 

565.07±188.14 cells/ml, with a range between 208 

and 1,097 cells/ml, with CD4+ values >500 cells/ml 

standing out in 59.63%; while the viral load had an 

average of 2632.98 ± 4734.16 copies/ml, with a range 

between 20 and 4809 copies/ml, presenting most 

values less than <1000 copies/ml and the rest between 

1000 and 5000 copies. /ml. It should be noted that all 

the patients were in clinical stage A. 

 

When relating the presence of complications in these 

pregnant women with the sub-population of CD4+ 

lymphocytes (Table 5), greater and more significant 

morbidity was evidenced in pregnant women with a 

lower concentration of CD4+ lymphocytes (200-499 

cells/ml), with statistically significant differences. 

Significant complications include anemia, vaginal 

candidiasis, urinary infection, bacterial vaginosis, 

preterm delivery, and low birth weight (p<0.05). 

Likewise, it was shown that pregnant women with 

fewer CD4+ counts showed significant risks for 

presenting these complications, being the greatest 

risks of presenting anemia (OR = 14.44; 95%CI 5.94-

35.08) and low birth weight (OR= 5.94; 95%CI 2.05-

17.20). 

 

Table 4. Immunological parameters in pregnant 

women seropositive to HIV. 

Parameter Af* % 

CD4+ Lymphocyte Count   

• 200-499 cells/ml 65 40.37 

• ≥ 500 cells/ml 96 59.63 

Viral load   

• <1,000 copies/mL 98 60.87 

• 1,000 - 5,000 

copies/ml 

63 39.13 

*Absolute frecuency 

 

On the other hand, when associating the presence of 

obstetric complications and the viral load (Table 6), it 

was evidenced that the lower the viral load, the lower 

the morbidity, with statistically significant 

differences for complications such as anemia, vaginal 

candidiasis, urinary infection, bacterial vaginosis, 

preterm delivery, low birth weight and premature 

rupture of membranes; except for hypertensive 

disorders and gestational diabetes that did not show 

differences. However, the risk analysis did not 

establish a greater probability of presenting these 

morbidities with a higher viral load. 

 

DISCUSSION 
 

One of the main findings that stand out in the study 

carried out was the high prevalence of anemia among 

HIV-seropositive pregnant women (57.76%) with a 

high and significant risk of presenting it by reducing 

the sub-population of CD4+ lymphocytes, coinciding 

with a Colombian study8 where anemia was found to 

be the second most frequent maternal complication in 

this group of patients with a prevalence of 18%. For 

his part, Ikpim et al12 reported that the frequency of 

anemia in Nigerian HIV-positive pregnant women 

was 8.1%, while, in another African research, the 

rates of anemia between 32 and 34 weeks of gestation 

reached 61.8%13. The etiology of anemia among 

HIV-positive pregnant women is multifactorial and 

can be attributed to iron deficiency or anemia due to 

HIV inflammation, opportunistic infections, or other 

infections, for instance, malaria or hookworm 

infection14. 

 

For their part, genital infections such as vulvovaginal 

candidiasis and bacterial vaginosis ranked second and 

fourth among the causes of maternal morbidity in 

Morbidities Af* %** 

Maternal complications*** 161 100.00 

• Anemia 93 57.76 

• Vaginal yeast infection 68 42.23 

• Urinary infection 64 39.75 

• bacterial vaginosis 60 37.27 

• preterm labor 42 26.08 

• Hypertensive Disorders 24 14.91 

• Gestational diabetes 11 06.83 

• hyperemesis gravidarum 06 03.73 

• Tuberculosis 03 01.86 

• Hepatitis B virus 02 01.24 

Fetal complications*** 44 27.33 

• low birth weight 21 13.04 

• Congenital 

malformations 
06 03.73 

• Stillbirth 08 04.97 

Ovular complications*** 24 14.91 

• Premature rupture of 

membranes 
21 13.04 

• Previous placenta 03 01.86 
*Absolute frequency. 

**Estimated percentages for each pathology concerning the 

total sample (n= 161). 

***Estimated percentages according to the number of patients 

with one or more morbidities. 
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HIV-infected pregnant women; It is known that these 

reproductive tract infections, which contribute to the 

incidence of adverse pregnancy outcomes, occur 

more frequently in seropositive pregnant women due 

to immunosuppression15. Vulvovaginal candidiasis is 

one of the most common fungal infections in HIV-

infected women, who present vaginal infections more 

frequently, and when chronic or recurrent, it 

constitutes one of the first clinical manifestations of 

HIV infection in women16. 

 

 
Table 5. Morbidity in HIV-seropositive pregnant women according to CD4+ lymphocyte subpopulation. 

Morbidities CD4+ 

200-499 (cells/ml) 

CD4+ 

≥500 

(cells/ml) 

OR 95%CI p*** 

 Af % * Af % **  

Maternal complications        

• Anemia 58 89.23 35 36.46 14.44 05.94-35.08 0.0001 

• Vaginal yeast infection 36 55.38 32 33.33 02.48 01.30-04.74 0.0089 

• Urinary infection 37 56.92 27 28.13 03.38 01.74-06.55 0.0005 

• bacterial vaginosis 3. 4 52.31 26 27.08 02.95 01.52-05.73 0.0021 

• preterm labor 26 40.00 16 16.67 03.33 01.60-06.92 0.0018 

• Hypertensive Disorders eleven 16.92 13 13.54 01.30 00.54-03.11 0.7140 

• Gestational diabetes 05 07.69 06 06.25 01.25 00.37-04.28 0.9700 

Fetal complications        

• low birth weight 16 24.62 05 05.21 05.94 02.05-17.20 0.0008 

Ovular complications        

• Premature rupture of membranes eleven 16.92 10 10.41 01.75 00.70-04.40 0.3349 

*Estimated percentages for each pathology for the total sub-sample with CD4+ 200-499 cells/ml (n= 65) 

**Estimated percentages for each pathology concerning the total sub-sample with CD4+ ≥ 500 cells/ml (n= 96) 

*** Chi-square test ( X 2 ) with statistical significance of p < 0.05. 

 

Table 6. Morbidity in HIV-positive pregnant women according to viral load. 

 Morbidities Viral load < 

1000 

(copies/ml) 

Viral load 

1000-5000 

(copies/ml) 

OR 95%CI P *** 

Fa % * Fa % **  

Maternal complications        

• Anemia 32 32.65 61 62.24 0.02 0.004-0.07 0.0001 

• Vaginal yeast infection 33 33.67 35 35.71 0.41 0.21-0.78 0.0099 

• Urinary infection 17 17.35 47 47.96 0.07 1.26-4.94 0.0001 

• bacterial vaginosis 25 25.51 35 35.71 0.27 0.14-0.54 0.0002 

• preterm labor 19 19.39 23 23.47 0.42 0.20-0.86 0.0257 

• Hypertensive Disorders 08 08.16 16 16.33 0.26 0.10-0.65 0.7304 

• Gestational diabetes 06 06.12 05 05.10 0.76 0.22-2.59 0.9003 

fetal complications        

• low birth weight 08 08.16 13 13.27 0.34 0.13-0.88 0.0400 

ovular complications        

• Premature rupture of membranes 08 08.16 13 13.27 0.34 0.13-0.88 0.0400 

*Estimated percentages for each pathology concerning the total sub-sample with viral load <1,000 copies/ml  (n= 

98) 

**Estimated percentages for each pathology for the total sub-sample with viral load 1,000 - 5,000 copies/ml (n= 63) 

***Chi square test (X2) with statistical significance of p < 0.05. 

 

Bacterial vaginosis represents the most frequent 

vaginal infection among HIV-infected women, 

associated with changes in the diversity of the genital 

microbiota17. It has been reported that seropositive 

pregnant women have a higher risk of contracting 

bacterial vaginosis than seronegative women, while 

antiretroviral drugs are associated with a lower 

prevalence of the same18. In this regard, Foessleitner 

et al19 recommend screening and treatment of 

asymptomatic infections as part of routine prenatal 
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care in HIV-positive pregnant women since these 

vaginal microbiota imbalances can lead to preterm 

delivery. 

 

Regarding urinary infections, these were the third 

most frequent cause of morbidity in the pregnant 

women studied, occurring in almost 40% of them; 

about it Arab et al20 published that seropositive 

pregnant women have a three times greater risk of 

presenting urinary infections compared to pregnant 

women free of this infection (OR= 3.01, 95%CI 2.4-

3.79). In this investigation, the risk of presenting 

urinary tract infections tripled when the CD4+ T 

lymphocyte count decreased; other investigators 21 

have concluded that these infections are more 

frequent when the CD4+ count falls below 500/ μL or 

when protease inhibitors are used, which are 

associated with nephrolithiasis. Likewise, a Nigerian 

study22 determined that asymptomatic bacteriuria was 

present in 31.3% of pregnant women with HIV; 

having a low CD4 cell count had a significant 

association with a higher prevalence of asymptomatic 

bacteriuria among HIV-seropositive pregnant 

women. 

 

Regarding the rate of preterm deliveries, this was 

much lower than the 36.5% reported in the Frankfurt-

HIV cohort by Reitter et al21, although higher than the 

prevalence of prematurity in a Spanish study where it 

was 20.6%23. In this regard, a Chinese investigation24 

determined a slight increase in the presentation of 

preterm labor that was associated with the use of 

antiretrovirals during the first (OR=1.86, 95%CI 

1.261-2,75) and second trimester (OR=1.71, 95%CI 

1,20-2,45). Various studies associate prematurity 

mainly with the use of protease inhibitors23,25. 

However, in a recent Spanish study, although the 

prematurity rate was much higher than the rate in the 

general population and most of the infected pregnant 

women received protease inhibitors, no association 

could be demonstrated with the therapy used26. 

 

Conversely, Ikpim et al12 found that preterm births in 

HIV-positive pregnant women who did not receive 

ART were more frequent than in HIV-negative 

women (16.9% vs. 3.9%); ART seems to reduce the 

risk of preterm births. Although in a meta-analysis 

found a slight and significant increase in the risk of 

presenting preterm delivery among HIV-infected 

mothers (OR=1.56, 95%CI 1.49-1.63, p<0.001), the 

use of antiretroviral drugs did not significantly 

change the association between prematurity and 

maternal exposure to HIV27. 

Coinciding with another study28, which determined 

an association between childbirth and maternal 

immune status deterioration (CD4+<500 cells/mm3), 

significant differences were found in the presence of 

preterm birth about the sub-population of CD4+ 

lymphocytes and the viral load, showing women with 

a lower CD4+ count a three times greater risk of 

having presented a premature birth. In this regard, 

another investigation29 determined that HIV-positive 

pregnant women with concomitant sexually 

transmitted infections had double the risk of 

presenting spontaneous preterm birth, which 

persisted after adjusting for maternal age, history of 

preterm birth, and low CD4+ count at initiation of 

prenatal care. 

 

Regarding its pathogenesis, a recent study 

demonstrated unique macroscopic and histological 

anatomical findings that indicated placental damage 

that could be associated with preterm delivery, 

finding that in HIV-positive pregnant women, the 

placentas were thinner and had an unusually high 

insertion rate. Marginal cord, thrombosis, and 

infarction; although all the samples studied came 

from women on ART, it was impossible to determine 

if the observed placental pathologies were associated 

with HIV infection, treatment, or both30. On the other 

hand, preterm delivery is a risk factor for perinatal 

transmission of the virus; It has been reported that a 

maternal viral load of less than 400 copies/ml, but in 

a delivery that occurred before 34 weeks, is 

associated with an eight-fold increase in the risk of 

vertical transmission compared to delivery at term31. 

 

The results presented in this research demonstrate 

how most of the morbidities registered in HIV-

seropositive pregnant women were related to 

immunological parameters of infection surveillance 

and control, such as viral load and CD4+ lymphocyte 

sub-population, evidencing that at a lower load viral 

and higher concentration of CD4+ fewer 

complications presented by these pregnant women; 

however, this finding is inconsistent with what was 

reported in a Colombian study8, which concluded that 

although pregnant women with HIV infection had a 

slight increase in maternal and perinatal 

complications, no association was found between 

viral load and CD4+ count with maternal or perinatal 

morbidity. 

 

In the study, gestational diabetes and hypertensive 

disorders of pregnancy presented a low incidence. 

They were not shown in the risk analysis to be related 
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to CD4+ lymphocyte concentrations or viral load, 

similar to what was reported in a Canadian 

investigation that established low rates of 

hypertension and gestational diabetes32 or in another 

American study where seropositive pregnant women 

did not have a higher risk of presenting these 

complications29. 

 

Conversely, other researchers22 have reported 

gestational diabetes as the second most frequent 

complication in HIV-seropositive pregnant women 

(11.4%); protease inhibitors are associated with 

increased incidence33. However, there has been much 

controversy about the possible association between 

treatment with these and the increased risk of 

gestational diabetes. In fact, about new generation 

drugs such as darunavir and atazanavir, this 

association does not seem so clear29. 

 

Regarding hypertensive disorders of pregnancy, it 

had been suggested that HIV infection or highly 

active antiretroviral therapy were associated with a 

greater risk of presenting them31. A meta-analysis 

showed no significant association between HIV 

positivity and the presence of pregnancy-induced 

hypertension, preeclampsia, or eclampsia34. It is 

believed that HIV infection causes hemostatic 

abnormalities, such as hematological disorders and 

deregulation of the hematopoiesis and coagulation 

processes that would result in hypertensive disorders 

of pregnancy35. 

 

Regarding other infections, such as Tuberculosis 

(TB) or hepatitis B, these were of low frequency in 

the research carried out. Although it has been reported 

that the risk of TB is approximately ten times higher 

in HIV-infected pregnant women than in seronegative 

women.36 Likewise, this infection has been associated 

with hypertensive disorders of pregnancy and adverse 

fetal outcomes, which are higher in women diagnosed 

with TB mono-infection and even higher in women 

with TB/HIV coinfection; however, more research is 

needed to understand the link between these two 

entities37. On the other hand, it is known that, among 

HIV-seropositive pregnant women, Hepatitis B 

occurs more frequently in those with a high viral load 

and a low CD4+ lymphocyte count38. Therefore, since 

the patients studied were in clinical stage A, this 

could explain its low prevalence. 

 

Regarding fetal complications, the most prevalent 

was low birth weight (13.04%); Coincidentally, in 

other investigations,8,15 it was found that this was the 

most frequent perinatal morbidity observed in HIV-

seropositive pregnant women, in both with a 

frequency of 21.7%. In this regard, a meta-analysis27 

determined a significant association between 

maternal HIV infection and low birth weight. On the 

other hand, it was established that there was a greater 

risk of presenting it by having a smaller sub-

population of CD4+ lymphocytes. Low birth weight 

could be related to immunosuppression, and the 

reduction of CD4+ T cells, with a higher risk of low 

birth weight infants being found in women with 

CD4+ cell counts below 350 cells/mm3(39). 

   

Regarding stillbirth, present in 4.9% of the sample, a 

South African study found a doubling of the risk of 

pregnancy loss, whether abortion or stillbirth, in 

women who had high viral loads before pregnancy, 

which could be associated with problems in the 

registration or retention of pregnant women in 

antiretroviral therapy programs, lack of therapeutic 

adherence or non-compliance with the guidelines for 

prenatal monitoring of viral load40. Regarding 

congenital disabilities, these were low frequency 

(3.7%) in the analyzed sample; other studies have 

established their low prevalence during prenatal 

genetic screening32. 

 

Regarding premature rupture of membranes, a higher 

frequency was found than that reported in the 

Frankfurt-HIV cohort22. This was observed mainly in 

pregnant women with a higher viral load (p<0.05), 

contrary to what was reported in another study26 

where bag rupture was unrelated to viral load but to 

the ART used since almost all patients received a 

protease inhibitor. 

 

On the other hand, studies that compare the 

prevalence of complications between seropositive 

and seronegative pregnant women report that among 

seropositive women, both their incidence and the risk 

of presenting them were significantly higher20; 

however, a recent Spanish study26 indicates that only 

certain complications are more frequent in HIV-

infected pregnant women, such as low birth weight, 

prematurity, preterm premature rupture of 

membranes, and proteinuria. Finally, regarding 

maternal mortality among HIV-seropositive pregnant 

women, no maternal deaths were recorded during the 

study period; This result is similar to that found in a 

Colombian investigation8, although other studies20,40 

revealed that the risk of maternal death among 

seropositive pregnant women was between six and 
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ten times that of pregnant women without this 

condition. 

 

One of the strengths of this study is that it reports a 

representative and well-characterized sample of HIV-

infected women, in which data on pregnant women 

who received prenatal care in the same hospital, 

which represents the reference center, were identified 

for the care of HIV-positive pregnant women in the 

region and neighboring states. Likewise, it presents a 

risk analysis of the parameters of surveillance and 

immunological control of the infection to know the 

probability of presenting different morbidities that 

can occur in patients living with HIV/AIDS, which 

allows not only to know the epidemiological behavior 

of this infection but also to take measures to prevent 

such complications and minimize their consequences. 

 

However, this research presents some limitations due 

to its retrospective nature, such as the omission of 

data of interest in some clinical records, which had to 

be excluded, so that a population census could not be 

carried out to know more precisely the patient's 

situation. HIV in pregnant women; likewise, the 

possibility that the association with recorded 

morbidity was not only related to HIV status but also 

secondary to other factors such as maternal nutritional 

deficiencies, drug use, smoking, or other risk factors 

cannot be ruled out. Similarly, the association 

between maternal HIV infection and morbimortality 

could not be established after controlling for the 

different clinical stages of HIV infection in these 

patients due to the lack of such information in their 

medical records, nor could the rates of vertical 

transmission or the presence of perinatal 

complications in newborns be analyzed, due to 

limitations in access to the newborn's records and 

their follow-up after birth. Also, there may be an 

underreporting of some puerperium complications 

since there is evidence of low coverage in postnatal 

maternal care in the institution covered by the study. 

 

Finally, it was possible to conclude that maternal HIV 

infection is associated with more significant maternal 

morbidity by increasing the frequency of both 

maternal and fetal and ovular complications in 

seropositive pregnant women. Likewise, most of the 

recorded complications demonstrated a significant 

association with having a higher viral load or a lower 

CD4+ lymphocyte count; pregnant women with 

fewer CD4+ counts showed significant risks for 

presenting these complications, especially anemia 

and low birth weight. 
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