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INTRODUCTION

Globally about 420,000 children are infected with 
human immunodeficiency virus (HIV) annually 

and 90% of the infection occurs in the sub‑Saharan 
Africa.[1] The children are infected during the antenatal 
and intrapartum periods or in the course of breastfeeding. 
Most exposure to the newborn occurs during labor and 
delivery when there is a micro transfusion of the virus 
during uterine contractions.[2] Maternal cervicovaginal 
secretions and blood at delivery could also be the media 
of transmission.[2]

The prevention of vertical transmission of the HIV from 
the mother to the fetus or newborn is a major objective 
in modern obstetric care and this is captured in the 
Millennium Development Goal No. 6 of the UN which 
seeks among other things to combat the transmission 
and reverse the trend of infections by 2015.[3]

The methods adopted to reduce vertical transmission 
include treatment of the mother with highly active 
antiretroviral therapy (HAART) or ART prophylaxis 
consisting of zidovudine and lamivudine during 
pregnancy and labor, and administering the drug to 
the neonate for the first 6 weeks after birth. The use 
of zidovudine to the mother and neonate reduces the 
transmission rate from 25% to 8%.[4]

Elective caesarean section reduces the rate of vertical 
transmission compared with emergency caesarean 
section or a vaginal delivery, and this is true whether 
or not the patient is on HAART or ART prophylaxis.[5]
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ABSTRACT
Objective: To study the delivery outcomes and complications associated with human immunodeficiency virus  (HIV) 
positive women. Patients and Methods: A clinical audit from January 2006 to December 2009 involving patients accessing 
antenatal and delivery services at the Korle‑Bu Teaching Hospital and using the voluntary counseling and testing/prevention 
of mother‑to‑child transmission services. Results:. HIV‑positive women on the highly active antiretroviral therapy and 
ART prophylaxis had a mean CD4 count of 681 cells/ul (range: 412–810). Those who were not on any prophylaxis had a 
mean count of 288 cells/ul (range: 34–601). The study and comparison populations had similar mean ages; 29.8 years and 
28.4 years, respectively (P = 0.09). About half the HIV‑positive women had vaginal delivery though none had an episiotomy, 
forceps, or vacuum delivery. The HIV‑positive women had a caesarean section rate of 55% and the rate in the HIV‑negative 
women was 21% (P < 0.001). About 50% of the caesarean deliveries were done as emergencies. The mean birth weight 
was lower in the HIV‑positive women; 2.9 kg versus 3.1 kg, respectively (P = 0.08). The perinatal losses were significantly 
higher in the study population; 95 versus 70 (P = 0.04). The mean placenta weight was smaller in the study population; 
510 g versus 550 g (P = 0.04). Conclusion: Among the HIV‑positive parturient, the caesarean delivery rate was about 50% 
and the neonatal outcomes were significantly worse than in the HIV‑negative women.
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At maternal plasma viral load of  <1000 copies/ml, 
vertical transmission is near zero.[5,6] This state can be 
achieved by the use of HAART. However, the benefit 
of the caesarean section to the woman on HAART or 
to women with low or undetectable maternal viral 
load is not well‑documented in Ghana. In our setting 
where the women with prior caesarean section may 
be reluctant to deliver at the hospital because of fear 
of another caesarean section for a future delivery, the 
use of primary caesarean section for the prevention 
of vertical transmission of HIV should be carefully 
weighed.

In 2008, about 257,466 pregnant women in Ghana 
underwent voluntary counseling and testing (VCT) 
and 6021 of these women constituting 2.3% were HIV 
positive. About 83% of the HIV‑positive women were 
given HAART or ARTs as prophylaxis after 28 weeks 
of pregnancy.[7-9]

The objective of this study was to find out the 
outcomes of delivery and complications associated 
with the HIV‑positive women as compared with the 
HIV‑negative women who delivered at the same 
time at the Korle‑Bu Teaching Hospital in Accra, 
Ghana (KBTH).

PATIENTS AND METHODS

This was a clinical audit involving women who 
delivered between January 2006 and December 2009 
at the KBTH.

The KBTH delivers about 12,000 women every year. 
Since May 2004, the KBTH has had a VCT/prevention 
of mother‑to‑child transmission (PMTCT) center that 
supervises the care of the HIV‑positive pregnant 
women. The center works in close collaboration 
with the National AIDS/STI Control Program of 
Ghana. There are dedicated HIV counselors among 
the hospital staff: Doctors, nurses, pharmacists, and 
laboratory technicians. Testing for the HIV is done 
with two rapid ELISA tests, and a patient is declared 
reactive when both tests are positive. When only one 
rapid test shows a positive result, then the patient has 
to be sent to the Public Health Reference Laboratory 
at the KBTH for a confirmatory test. The CD4 counts 
are determined (as described by SACS caliber by BD) 
and the patients whose counts are below 350 cells/ul 
are administered the HAART, while those whose 
counts are above 350 cells/ul are administered with 

the prophylaxis. The protocol for the management of 
these patients has undergone frequent modifications 
with our increasing knowledge about the infection.

PMTCT practice at KBTH usually follows national 
guidelines. Since 2007 women can opt out of testing 
after counseling. Since 2007, women have been put 
on HAART consisting of three drugs if they met the 
criteria, but otherwise zidovudine and lamivudine 
were given to them from 28  weeks pregnancy till 
delivery with nevirapine being given in labor. Babies 
are given nevirapine at birth and zidovudine and 
lamivudine for 1–6 weeks depending on the duration 
of maternal prophylaxis. Before 2007 women were 
put on single‑dose nevirapine when in labor and 
the same drug was given to the babies within 48 h of 
delivery. Counseling and laboratory testing for CD4 
counts, provision of medications, and monitoring of 
pregnancy and labor are some of the areas that have 
improved considerably. Some of the patients have 
been on the HAART before they become pregnant, and 
these are allowed to continue with their medications 
consisting of zidovudine, lamivudine, and nevirapine.

A number of women, however, are given only 
nevirapine during labor when they have been 
diagnosed late in pregnancy. Their babies are given 
nevirapine syrup at birth. The women continue with 
their treatment at the Fevers unit of the KBTH where 
there are physicians and a dedicated staff while the 
babies are followed up by the pediatricians at the 
Department of Child Health, also at the KBTH.

In this study, the records of HIV‑infected women 
who consecutively delivered at the KBTH during the 
period of study were included. For every HIV‑positive 
woman who was selected, three HIV‑negative women 
who delivered immediately after her were also 
selected for comparison. For each woman, either in 
the study or control group, the following data were 
obtained from the VCT/PMCT unit, labor wards and 
from their postnatal records: The age, parity, CD4 
cell count, mode of delivery, sex and weight of baby, 
Apgar scores, placental weight, duration of stay at 
hospital, evidence of wound infection establishment of 
breastfeeding,   Neonatal Intensive Care Unit (NICU) 
admissions, and maternal and perinatal mortality  and 
morbidity.

Excluded from the study were women with incomplete 
delivery records. Permission to do the study was 
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obtained from the administration of the Department 
of Obstetrics and Gynaecology.

As expected the sample size of 300 for the study 
population (HIV‑positive) was based on the estimated 
HIV prevalence in the population of 4%, a confidence 
interval of 95%, a 5% acceptable margin of error, 
and the need for a sample size large enough to 
enable analysis. For each HIV‑positive woman, three 
HIV‑negative women were selected as control.

Ethical clearance for this study was obtained from the 
Ethical and Protocol Committee of the University of 
Ghana Medical School.

 Statistical analysis
The data were entered into SPSS version 20 
(IBM Chicago). Descriptive statistics were used for 
the two groups, case and control.

For the differences between the means of the two 
groups, the Student’s t‑test was used. For comparison 
of proportions, the Chi‑square test was used, and a 
value of < 0.05 was taken as significant.

RESULTS

The clinical records of 300 HIV‑positive women and 
900 HIV‑negative women were examined out of which 
275 and 810, respectively, were selected for analysis.

The CD4 counts for the pregnant women who were 
on only prophylactic ART ranged between 462 and 
810 cells/ul with a mean of 681 cells/ul while the CD4 
count ranged between 34 and 601 cells/ul with a mean 
of 288 cells/ul for those on HAART during pregnancy. 
None of the pregnant women had the viral load test 
run for her.

The mean ages of the two groups were similar, but the 
mean parities differed slightly [Table 1].

This study showed caesarean section rate of 55% in the 
HIV‑positive women who had care at the KBTH. The 
comparative figure for the HIV‑negative women was 
21%, and the difference was significant [Tables 1‑3].

Out of the total of 275 HIV‑positive women, 74 (27%) 
had elective caesarean delivery. 201  (73%) women 
went into labor resulting in 124  (45%) vaginal 
deliveries and 77 (28%) emergency caesarean sections.

Elective caesarean section was done for the 
HIV‑positive women mostly because of choice by 
the women themselves. Other indications for elective 
CS were associated with the HIV status [Table 4]. The 
indications for emergency caesarean section in the 
77 HIV‑positive women were: HIV‑positive women 
in labor, 37  (53%); cephalopelvic disproportion, 
21  (27%); fetal distress, 12  (16%); and eclampsia, 
7 (9%).

Table 2: Indications for elective caesarean 
section in HIV‑negative women
Indication Population (%)
Two or more caesarean section 7 (15.6)
Prior myomectomy 2 (4.4)
Malpresentation 6 (13.3)
Placenta previa 3 (6.7)
Hypertension 7 (15.6)
Diabetes 4 (8.8)
Contracted pelvis 5 (11.1)
Sickle cell disease 2 (4.4)
Patients’ request 3 (6.7)
Others 6 (13.3)
Total 45 (100)
HIV: Human immunodeficiency virus

Table 3: Indications for emergency caesarean 
section in HIV‑negative women
Indication Population (%)
Cephalopelvic disproportion 55 (34.3)
Fetal distress 34 (21.3)
Hypertension/eclampsia 25 (16.7)
Antepartum hemorrhage 12 (7.5)
Previous caesarean section 28 (17.5)
Others 6 (3.8)
Total 160 (100)
HIV: Human immunodeficiency virus

Table 1: Comparison of demographic and 
delivery characteristics of HIV positive and HIV 
negative women
Parameter HIV positive PHIV negative P
Age 29.8 (SD: 5.3) 28.4 (SD: 4.4) 0.09
Parity 1.56 (SD: 1.5) 1.99 (SD: 1.1) 0.07
Decision to delivery 
interval (h)

5.1 (1.2-6.2) 3.0 (0.5-4.5) 0.04

Blood loss (mL) 330 (200-1500) 370 (200-1500) 0.06
Wound infection (%) 19 (2.5) 89 (1.1) 0.05
Duration of hospital 
stay (days)

7.2 (SD: 2.2) 5.1 (SD: 1.9) 0.04

Critically ill (%) 5 (14) 4 (3.2) 0.04
Mortality (%) 3 (8.3) 2 (1.6) 0.05
SD: Standard deviation, HIV: Human immunodeficiency virus
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Vaginal delivery was performed for 124 HIV‑positive 
women  [Table  5]. However, vacuum extraction, 
forceps delivery, induction of labor, and episiotomy 
were not performed for any of them.

In the HIV‑negative women, the indications for the 
elective caesarean section were for obstetric reasons 
only and included: Prior caesarean section, prior 
myomectomy, and malpresentation. The emergency 
caesarean sections were done mostly for cephalopelvic 
disproportion and fetal distress.

The decision‑to‑delivery interval was significantly 
longer for the HIV‑positive parturient. The mean blood 
loss at vaginal delivery was less in the HIV‑positive 
women. Wound infection was more common in the 
HIV‑positive women. There was a higher percentage 
of the critically ill, and the period of hospital stay was 
longer in the HIV‑positive women.

The birth weight was lower in the HIV‑positive and 
so was the mean placental weight  [Table  6]. The 
Apgar scores at 5 min were lower, and the perinatal 
mortality was higher in neonates whose mothers were 
HIV‑positive.

The indications for NICU admissions included simply 
babies delivered to HIV positive mothers, prematurity, 
respiratory distress syndrome, and sepsis. The 
percentage of babies who were breastfeeding at 
2 weeks postdelivery was significantly lower in the 
HIV‑positive population.

DISCUSSION

This clinical audit involved 275 HIV‑positive and 
810 HIV‑negative women who were delivered at the 
Korle‑Bu Teaching Hospital over a 4‑year period from 
January 2006 to December 2009.

There was no significant difference between the 
mean ages of the HIV‑positive and HIV‑negative 
women. This might be attributed to the fact that the 
two groups were drawn from the same population 
at the KBTH. However, the parity of the two groups 
differed slightly.

ART was administered to HIV‑positive pregnant 
women at KBTH as this was indicated. HAART 
is known to reduce the rate of progression of the 
disease in the advanced state.[10,11] Pregnant women 
with CD4 count of <350 cells/ul were considered for 

the HAART at the KBTH. This approach has been 
recommended after the first trimester although it is 
known to be administered even in the first trimester 
at some centers.[10,11]

The patients chose their preferred mode of delivery 
after counseling at the VCT/PMTCT center. Some 
women on the HAART chose to deliver vaginally 
even though their viral load had not been determined.

Some patients were admitted late in labor. Delay in 
deciding to come to the hospital and delay in securing a 
means of transportation have been some of the reasons 
given but it might be true that some of these women 
wanted to have vaginal delivery by all means. Future 
studies would be done to find out if the HIV‑infected 
and uninfected women differ in these attitudes.

Table 4: Indications for elective caesarean 
section for HIV‑positive women
Indication Population (%)
GA <37 weeks 8 (11)
Patients’ choice 25 (34)
Malpresentation 15 (20)
Prior caesarean section, prior myomectomy 9 (12)
Multiple pregnancy 2 (3)
Late diagnosis 11 (15)
Non‑HAART treatment 4 (5)
Total 74 (100)
HAART: Highly active antiretroviral therapy, HIV: Human immunodeficiency virus

Table 5: Indications for vaginal delivery for 
HIV‑positive women
Indication Population (%)
Patient’s choice 81 (65)
Caesarean section postponed 43 (35)
Viral load <1000 0 (0)
Total 124 (100)
HIV: Human immunodeficiency virus

Table 6: Comparison of neonatal characteristics 
of babies delivered by HIV‑positive and 
HIV‑negative mothers
Parameter HIV‑positive HIV‑negative P
Birth weight (kg) 2.9 (SD: 0.5) 3.1 (SD: 0.8) 0.08
Sex ratio (male: female) 1:1 1:1 0.9
Apgar scores at 5 min <7 (%) 4 3 0.2
NICU admission (%) 17 16 0.7
Breastfeeding (%) 15 85 0.02
Perinatal deaths (per 1000 
live births)

95 70 0.04

Placental weight (kg) 510 550 0.04
SD: Standard deviation, NICU: Neonatal intensive care unit, HIV: Human 
immunodeficiency virus
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In the current study at KBTH, no woman opted for 
vaginal delivery because her viral load was lesser 
than 1000 copies/ml. The test was too expensive for 
the patients. It would have been desirable to have 
estimated the viral load for the women who had 
been on HAART to determine the viral load and then 
counsel them for a vaginal delivery. This approach 
would have reduced the caesarean section rate in this 
group. And better still, if all were to have the HAART, 
probably caesarean section will be done only for 
obstetric indications.[12‑14]

The caesarean section rate was more than twice in 
the HIV‑positive group compared with the control 
group. The rate for elective caesarean section was 
much higher, and the indications were different. While 
HIV‑positive patients had surgery just because they 
were infected with the virus, the HIV‑negative patients 
had a caesarean section for obstetric indications only.

The patients’ choice was the main indication for elective 
caesarean section in the study population, but this 
was a rare indication for the comparison population. 
However, the main indications for elective caesarean 
section in the comparison population were: A history 
of two or more previous caesarean section, prior 
myomectomy, malpresentation, and hypertension.

In the HIV‑positive women, no assisted vaginal 
delivery was performed with vacuum extraction or 
forceps delivery and no episiotomy was performed, 
and this was for the prevention of vertical transmission 
as has been well‑documented.

The decision to deliver the HIV‑positive women at a 
gestation of <37 weeks was because of the intercurrent 
medical conditions such as hypertension and 
intrauterine growth restriction and not as a result of 
the positive serology per se.

The decision‑to‑delivery interval was much longer 
in the HIV‑positive women who required emergency 
caesarean section. This might have been due to the 
attitude of the operating room staff in the selection of 
HIV‑negative over the HIV‑positive patients when the 
theater space and resources were limited.

The wound infection rate was about twice in the 
HIV‑infected women. This was despite the antibiotic 
cover given to all the women with HIV infection. 
This might be a reflection of the immune status of the 
women as evidenced by the CD4 cell count.

The mean blood loss in the HIV‑positive women who 
delivered vaginally was lower, and this was likely 
to be due to the avoidance of instrumentation and 
episiotomy. However, since the caesarean section rate 
was about twice the rate in the HIV‑positive women 
the total blood loss due to caesarean delivery in the 
study population was expected to be much higher.

Four HIV‑negative patients needed the ICU services 
to survive, and there were two maternal mortalities 
due to eclampsia.

Five HIV‑positive patients were so ill after their 
delivery that they had to be transferred to the Fevers 
Unit where three died. They did not have the ICU 
facilities since these were out of order at the time of 
the study.

The mean birth weight of the babies was lower for 
the HIV‑positive women. Correspondingly, the mean 
placenta weight was smaller. Nutrition and oxygen 
delivery might have been lower in the HIV‑positive 
women.

The perinatal losses were higher in the HIV‑positive 
women. However, statistics from the pediatricians 
at the KBTH show that the babies do well and the 
HIV transmission rate has been about 4% in babies 
delivered by the mothers who had been on the ART 
and about 25–40% in babies whose mothers were HIV 
positive but were not on any ART.[15,16]

Breastfeeding is universally encouraged in the 
postpartum mother in Ghana, and this was evident 
from the result in the HIV‑negative mothers. The 
HIV‑positive women were to breastfeed exclusively 
for the first 6 months after delivery, but the finding 
from the study suggested that only about 15% did 
so. The mothers were using formula feeds instead 
although they had been told about the risk of diarrhea 
in the children. They might have done this to prevent 
vertical transmission through breastfeeding.

It can be envisaged that if it becomes practicable to 
administer HAART to all pregnant women as early 
as possible, then vaginal delivery and breastfeeding 
could be encouraged more widely.

Limitations of the study
The study involved the use of case notes which 
were sometimes incompletely or poorly recorded. 
Some of the patients too had been lost to follow‑up. 
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Some biases were inherent in the sampling of case 
notes for study.

The protocol for the PMTCT has always undergone 
frequent revisions, and therefore, it was difficult to 
assign an outcome of management to a particular 
protocol.

CONCLUSION AND RECOMMENDATION

•	 Caesarean section rate is very high among the 
HIV‑positive mothers seeking care at the KBTH

•	 Scaling up of the HAART in the hospital would 
increase the proportion of women who present 
for delivery with probably a low viral load even 
when this has not been confirmed by laboratory 
studies

•	 A vaginal delivery could be tried for the women 
who have had adequate treatment with the 
HAART

•	 Vaginal delivery would reduce the morbidity 
associated with caesarean delivery and also 
prevent a future catastrophe such as rupture of the 
uterus in the HIV‑positive women with a scarred 
uterus

•	 Mothers on the HAART for a long period may 
be encouraged to breastfeed since the HIV 
transmission rate is very low

•	 A prospective study of the relationship between 
the duration of the HAART administration and the 
viral load in the pregnant Ghanaian women should 
be undertaken. This is to find out the minimum 
duration of therapy that would ensure safe vaginal 
delivery for the HIV‑positive women

•	 Health education and improved antenatal coverage 
for all pregnant women and the scaling up of 
PMTCT in our heath institutions would prevent 
late presentation of the pregnant women, decrease 
the caesarean section rate and then decrease the 
high infection rate in the children.
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