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ABSTRACT

Background: HIV-positive pregnant women are
at an increased risk of adverse pregnancy out-
comes. However, data on birth outcome among
HIV-infected women are limited in Ethiopia. This
study was conducted to identify the adverse
birth outcomes and associated factors of low
birth weight (LBW) and preterm delivery (PD)
among HIV-infected women. Methods: A hospital
based retrospective cohort study was conduct-
ed. All deliveries from HIV-infected women from
September 1, 2009 to April 30, 2012 were inclu-
ded in the study. Multivariate logistic regression
was performed to explore the potential risk fac-
tors for LBW and PD. Result: Out of 416 single-
ton infants born to HIV-infected mothers, the
prevalence of LBW and PD was 89 (21.4%) and
69 (16.6%), respectively. The baseline maternal
CD4 counts below 200 cells/mm? maternal body
mass index (BMI) below 18.5, maternal anemia
and maternal exposure to Highly Active Antiret-
roviral Treatment (HAART) were factors signifi-
cantly associated with LBW. On the other hand,
a baseline maternal CD4 level below 200/ mm?,
having no Prevention of Mother-to-Child Trans-
mission (PMTCT) intervention during pregnancy,
maternal BMI less than 18.5, maternal Eclamsia
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during pregnancy, and mothers being on HAART
before pregnancy were factors associated with
preterm delivery. Conclusion: There was a signi-
ficant prevalence of low birth weight and pre-
term delivery among infants born to HIV-positive
mothers. The programme for PMTCT services
should maximize the need for an early identifica-
tion of those mothers with predicted complica-
tions.
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1. BACKGROUND

HIV continues to be a burden on women and children
worldwide [1]. In 2008, out of 33.4 million individuals
living with HIV, 15.7 million were women [1,2]. Cur-
rently, about 3 million people are estimated to be receiv-
ing antiretroviral therapy (ART) in low and middle-in-
come countries out of which 56% are women [1]. In
2011, 92% of pregnant women living with HIV resided
in sub-Saharan Africa [3].

Ethiopia is one of the countries having a large number
of HIV-infected people in Africa with national adult pre-
valence of 2.1%. Women have a higher HIV prevalence
(1.9%) than men, and over 8% of pregnant women are
estimated to be living with HIV [4,5]. In 2009, there
were an estimated 84,189 HIV-positive pregnancies and
14,093 HIV-positive births [6,7]. According to the recent
five-year national level PMTCT data analysis, 53% of
the known HIV-positive mothers and 48% of the known
HIV-exposed infants have received antiretroviral (ARV)
prophylaxis [7].

HIV infection in pregnancy has become the most com-
mon complication of pregnancy. The WHO guideline
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now recommends the initiation of HAART in pregnancy
and the PMTCT options for all HIV-infected pregnant
women to maximize the prevention of HIV transmission
and maternal and infant survival [8,9]. About 53% of the
estimated HIV-infected pregnant women worldwide re-
ceived at least some ARV drugs to prevent HIV trans-
mission to their baby in 2009 [10]. Early HAART initia-
tion for all HIV-positive pregnant women [2,11] and a
widespread use of HAART among HIV-infected preg-
nant women have led to significant decreases in HIV trans-
mission to the infant [12,13] and decreases in maternal
morbidity [14-16].

The PMTCT program in Sub-Saharan African coun-
tries takes different forms currently. It includes zidovu-
dine (AZT) and lamivudine (3TC) during the final weeks
of pregnancy and single dose nevirapine(sd-NVP) at de-
livery [2,9,17]. As of the 2007/8 Ethiopian PMTCT gui-
deline, HIV infected women who become pregnant while
receiving HAART were advised to continue during preg-
nancy, labour and post partum. All pregnant HIV-posi-
tive women were evaluated for ART eligibility using im-
munological and clinical criteria; and accordingly, eligi-
ble mother presented during the first 12 weeks of preg-
nancy were started with ART if the mother had advan-
ced HIV infection or a CD4 count was < 200 cells/mm°,
otherwise the treatment was delayed until 28 weeks of
gestation. On the other hand, short course ARV prophyla-
xis was recommended after 28 weeks of gestation for
those not eligible for ART. The ART programme was
mainly in accordance with the WHO recommendations,
which were mainly combinations of first line regimens,
and the prophylaxis included zidovudine (AZT) and
lamivudine (3TC) [18]. However, the new 2011 PMTCT
guideline has revised the initiation of ART for all HIV-
positive pregnant women if their CD4 count is below 350
cells/mm’ [6].

However, HIV infection and the use of such medica-
tions during pregnancy may result in adverse infant birth
outcome. Also many uncertainties remain regarding the po-
tential adverse effects of HAART initiation and its use in
pregnancy in addition to the burden of the disease itself.
Early infant mortality, LBW and PD are the commonly re-
ported adverse outcomes among HIV-infected women [16].

The risk of facing adverse infant birth outcome was
associated with maternal CD4 level, duration and time of
HAART initiation, and type of HAART regimens accor-
ding to many previous studies from Africa and Europe
[19-21]. But still there remain controversies between dif-
ferent studies in different countries [22-24].

PD and LBW are the most common direct causes of
newborn mortality. According to World Health Organi-
zation (WHO) definition, LBW is defined as weight of
newborn less than 2.5 kg measured within the first hours
of life, and PD is defined as birth of infant at less than 37
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weeks of complete gestation. According to the epidemio-
logical observations, infants with LBW are approxima-
tely 20 times more likely to die than heavier babies [25].
More than 20 million infants worldwide, representing
15.5 percent of all births, are born with LBW, 95.6 per-
cent of whom are in developing countries. LBW contri-
butes from 60% to 80% of all neonatal deaths [26].

However, as such data on PMTCT and treatment out-
comes are limited in Ethiopia, the main aim of this study
was to identify adverse infant birth outcome and associ-
ated factors of LBW and PD among infants born to HIV-
infected mothers.

2. METHODS
2.1. Study Design and Population

A hospital based retrospective cohort study design was
conducted, for which recorded data of infant-mother
pairs were obtained from deliveries to HIV-positive wo-
men using data extraction format. The study was con-
ducted in the three public hospitals of North Gondar
Zone, Amhara region, Ethiopia, namely; Gondar Univer-
sity Hospital, Metema Hospital and Debark Hospital (Fi-
gure 1).

In this region, the estimated HIV prevalence among
the population aged 15 - 49 is 2.2%. About 10.2% of
deliveries were attended in health facilities in the general
population, and the neonatal mortality rate was 54/1000
live births, as of the 2011 Ethiopian demographic and
health survey [5].

Metema and Debark hospitals are currently the only
two district Public hospitals in the North Gondar Zone.
Both of them are providing services to more than 50,000
populations in their catchment area, and on average about
500 deliveries are attended in the hospital per year, ac-
cording to the hospitals report. The hospitals in addition
to providing full obstetric/delivery services; they refer
complicated cases especially requiring surgical interven-
tions, to the Gondar University Hospital.

Gondar University Hospital is the referral and teaching
hospital in the region, which is serving about 6 million
people in the catchment area, and nearly 100,000 patient
visits are recorded at the outpatient clinics. In addition to
that, approximately 2000 deliveries are attended every
year at this hospital, according to the hospital report. All
the three hospitals are providing full ANC/PMTCT, ART,
delivery services and ultrasound guided obstetric cares.

All infants born to HIV-infected women at the hospi-
tals from September 1, 2009, to April 30, 2012, were in-
cluded in the study. Twin births and incomplete or not
available mother-infant birth outcome records were ex-
cluded from the study. Incomplete or not available mother-
infant birth outcome is where the infant birth outcomes
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Figure 1. Study area (Gondar, Metema and Debark Hospitals) in North Gondar, Ethiopia.

from the HIV-positive mother were not recorded or the
mother’s data are not available totally.

2.2. Data Collection Procedures

The data extraction format was initially pretested and
checked for completeness or content and feasibility. The
data collection was initially started by abstracting data
from delivery outcome record of HIV-positive women on
all information including the infant birth weight, gesta-
tional age at birth, maternal characteristics including
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PMTCT intervention. After the delivery record informa-
tions obtained, the maternal ANC/PMTCT and ART fol-
low-up related data were collected. The mothers” ANC/
PMTCT record was used to collect informations or char-
acteristics including socio-demographic, maternal weight
and enrollment BMI, current and previous obstetric his-
tory, and antiretroviral treatment history during ANC fol-
low-up at the ART clinic and during delivery. Pre-ART
and ART follow-up informations of the clients were elec-
tronically documented (in Debark and Gondar hospitals).
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The original data in the health institution were completed
by medical doctors and nurses during the follow-up of
mothers. Maternal BMI was determined by using the mo-
ther’s prepregnancy, initial weight and height from their
ART/pre-ART and PMTCT follow-up. Gestational age
used was that of determined by clinicians during the wo-
men antenatal visit and/or during delivery using a combi-
nation of ultrasound (when available), last menstrual pe-
riod (LMP) and symphyseal fundal height examination
(FHE). Newborn weight was measured using standard
beam balance within the first hour of birth.

The data were abstracted by both trained data collec-
tion assistants and the investigator with the help of hos-
pital record officers, and the data quality or completeness
was checked each time the data obtained.

2.3. Ethical Consideration

The study was ethically approved by the Ethical Re-
view Board of the Institute of Public Health, College of
Medicine and Health Sciences, the University of Gondar.
Permission was obtained from the medical director of
each hospital. As it was an anonymous database review
no individual patient consent was deemed necessary. Per-
sonal information remained confidential and personal
practices were not identified.

2.4. Data Analysis

Data was entered into the Epi Info version 3.5.3 and
transported to the SPSS statistical soft ware version 20.0;
and data was coded, entered, cleaned and analyzed using
the SPSS.

The maternal informations analyzed were demogra-
phic characteristics, obstetric history, HIV disease status,
ARV use history including CD4 cell count and WHO cli-
nical stage of the disease. The infant birth outcomes ana-
lyzed into logistic regression were Low Birth Weight
(<2500 g) and Preterm Delivery (gestational age <37
weeks). For variables with some missing values the sen-
sitivity test was done after performing multiple imputa-
tions. Multivariate Logistic regression analysis was per-
formed to explore the potential risk factors separately for
both LBW and PD. All variables in the Univariate analy-
sis with a P value of less than 0.2 were entered into mul-
tivariate models using the stepwise logistic regression.
Variables were held in the models if they reached a sig-
nificance level of P value <0.05. The odds ratio and 95%
confidence intervals were also constructed along with
their corresponding p values.

3. RESULT

3.1. Baseline Maternal Socio-Demographic
and Disease Characteristics

A total of 416 babies of HIV-infected women born in
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the hospitals were included in the study. The mean age of
the mothers was 27.27 [+4.5]. Majority, 360 (86.5%)
were from urban and about half of the mother were
housewives. While 181 (45.7%) of mothers were unedu-
cated, 103 (25.7%) and 84 (20.7%) attended primary and
secondary school education, respectively. A total of 262
(63%) were married and 76 (18.3%) of the mothers were
divorcees.

Majority, 346 (83.2%) deliveries were spontaneous,
and only 8.6% of the labor was induced. The mean preg-
nancy weight gain was 7.6 with £3.4SD and the mean
BMI of mothers was 20.5 with+2.58SD. Only about 8
(1.9%) and 4 (1%) of the mothers had history of HTN
and DM during pregnancy (Table 1).

The maternal baseline median CD4 count level was
337 (IQR 84-762) cells/mm’. A total of 200 (48.07%) of
mothers were on HAART, and 130 (31.25%) were on
pre-ART, who are given PMTCT prophylaxis during preg-
nancy, and the rest had no PMTCT intervention. In addi-
tion, 77 (38.5%) of those on HAART had baseline CD4
count of less 200 cells/mm’.

3.2. Infant Birth Outcome

Out of the 416 infants born to HIV-infected mothers,
377 (90.6%) were alive at birth, until discharge from
hospital. There were 9 (2.2%) still births and 4 (1.0%)
congenital malformations; and 24 cases of newborns were
died within the period of birth to stay in hospital, making
the rate of 58/1000 live births.

This study revealed that the prevalence of low birth
weight (LBW) was found to be 89 (21.4%).

The mean birth weight of the newborns was 2.7 kg
[£0.45 kg]. On the other hand, the prevalence of preterm
delivery (PD) was 69 (16.6%).

Compared to infants born to HIV-infected mother who
were not exposed to HAART, the prevalence of LBW was
significantly higher among those infants of HIV-infected
mother who were exposed to HAART on pregnancy (5.6%
vs 38.5%). Similarly, Infants of HIV-infected women who
were enrolled in PMTCT (either HAART or Prophylaxis),
had lower risk of PD compared to their counterparts
(11.6% vs 23.9%) (Figure 2).

There was a significantly higher proportion of LBW
and PD among those mothers with a CD4 level below
200 cells/mm”’ as compared to those with over 350 cells/
mm® (46.4% vs 11.0%) and (45.2% vs 6.6%), respec-
tively. Related to obstetric complications, the prevalence
of low birth weight was 14 (63.6%), 4 (28.6%), 12
(30.8%), and the prevalence of preterm delivery was 8
(46.4%), 5 (35.7%) and 13 (33.3%) among those mothers
who had anemia, Eclamsia and PROM, respectively (Ta-
ble 2).

OPEN ACCESS



B. Kebede et al. / Health 5 (2013) 25-34

Table 1. Clinical and current obstetric characteristics of the
HIV-infected Women.

29

Table 2. Prevalence of LBW and PD among infants born to
HIV-positive mothers

Characteristics Frequency Low birth weight Preterm
Factors (n=89) delivery (n = 69)
HIV disease status and treatment related
Frequency (%) Frequency (%)
WHO clinical stage (n =413)
Age of mother
Stage 1 106 (25.70%)
<20 1(1.10) 1 (1.40)
Stage 11 139 (33.70%)
20-25 35 (39.40) 28 (40.60)
Stage 11T 97 (23.50%)
26-30 36 (40.40) 28 (40.60)
Stage IV 71 (17.10%)
D4 count >30 17 (19.10) 12 (17.40)
Level (cells/mm®) (n = 387) Residence
201 - 350 122 (29.30%) Rural 12 (13.60) 10 (14.50)
>351 181 (43.50%) Educational status
HAART exposure (n =416) Uneducated 40 (44.90) 33 (47.80)
Yes 200 (48.070%) Primary school 30 (33.70) 24 (34.70)
No 216 (51.93%) Secondary school 11 (12.50) 9 (13.20)
Time HAART tarted (n = 200) Tertiary/College 8 (8.90) 3 (4.30)
Before pregnancy 72 (17.30%) Maternal occupation
0,
On pregnancy 128 (30.80%) Housewife 46 (51.70) 40 (58.00)
PMTCT intervention (n = 416) .
Daily laborer 24 (27.00) 19 (27.70)
No 86 (20.70%)
Merchant 5(5.70) 3(4.30)
Yes 330 (79.30%)
Local drinking seller 2(2.20) 1 (1.40)
Current obstetric related factors
Gov’t employee 7 (7.80) 3(4.30)
Mode of labor (n = 416) No/dependant 5 (5.60) 3 (4.30)
Induced 36 (8.70%) Marital status
Spontaneous 380 (91.30%) Single 11 (12.30) 6 (8.60)
Mode of deli =416
ode of delivery (n=416) Married 47 (52.80) 41 (59.60)
Spontaneous vaginal 346 (83.20%) Divorced 19 (21.30) 14.(20.30)
Induced/assisted 45 (10.80%) Widowed 6(6.70) 5(720)
idowe . .
ti 25 (6.009
Operative (6.00%) Separated 6 (6.70) 3 (4.30)
Maternal BMI (n = 347) .
Pregnancy history
<18.5 77 (22.20%) o .
Primi-gravida 29 (32.60) 23 (33.30)
>18.5 270 (77.80%)
) o Multi-gravida 60 (67.40) 44 (63.70)
Obstetric complications (n = 416)
APH 20 (4.80%) Obstetric complications
Anemia 22 (5.20%) None 56 (63.50) 40 (58.00)
Eclamsia 14 (3.40%) APH 2(2:40) 2(2.80)
PROM 39 (940%) Anemia 14 (1570) 8 (1160)
None 311 (74.80%) Eclamsia 4 (4.60) 5(7.20)
Sex of the infant (n = 416) PROM 12 (13.80) 13 (18.80)
Male 192 (46.20%) BMI
Female 224 (53.80%) <18.499 43 (55.80) 34 (44.20)
Copyright © 2013 SciRes. OPEN ACCESS
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Continued
>18.5 40 (14.80) 27 (10.00)
Infections/Ols
STI 9(10.10) 10 (14.50)
Tuberculosis 9(10.10) 11 (15.90)
UTI 10 (11.20) 10 (14.50)
Chronic diarrhea 7 (7.80) 4(5.70)
None 54 (60.80) 34 (49.40)
PMTCT intervention
No 79 (88.70) 45 (65.20)
Yes 10 (11.30) 24 (37.80)
HAART exposure
No 12 (13.50) 25(36.20)
Yes 77 (86.50) 44 (63.80)
Time HAART initiated
Before pregnancy 44 (49.40) 22 (31.90)
On pregnancy 33 (37.10) 22 (31.90)
None 12 (13.50) 25 (36.20)
ARV intervention
None 10 (11.30) 24 (34.90)
HAART 77 (86.50) 44 (63.60)
Prophylaxis 2(2.20) 1(1.50)
CD4 level (cell/mm®)
<200 39 (43.80) 38(55.10)
201 - 350 30(33.70) 19 (27.50)
>351 20 (22.50) 12 (17.40)
WHO clinical stage
I 14 (15.70) 7(10.20)
i 17 (19.10) 10 (14.50)
I 33(37.10) 29 (42.00)
v 25(28.10) 23 (33.30)
Gestational age at birth
>37 weeks 24 (27.00)
<37weeks 65 (73.00)
Mode of labor
Induced 5(5.60) 6(8.70)
Spontaneous 84 (94.40) 63 (91.30)
Mode of delivery
Spontaneous vaginal 77 (86.50) 56 (81.10)
Assisted/instrumental 8(9.00) 8 (11.60)
Operative 4 (4.50) 5(7.30)

APH, Antepartum Hemorrhage; PROM, Premature Rupture of Membrane;
PD, Preterm Delivery; LBW, Low Birth Weight; Ols, Opportunistic Infec-
tions.

Copyright © 2013 SciRes.

3.3. Factors Associated with Low Birth
Weight and Preterm Delivery

The Univariate analysis showed that maternal baseline
WHO clinical stage of disease, advanced baseline WHO
clinical stage (stage III and IV) (p < 0.001) and maternal
obstetric related complications (anemia, Eclamsia and
PROM) (p < 0.001) were significantly associated with
LBW and PD. Maternal exposure to HAART during preg-
nancy showed two times more likely to increase the risk
of preterm delivery as compared to those who had started
before conception.

The multivariate analysis (Tables 3 and 4) of factors
associated with LBW indicated that mothers who had a
CD4 count level below 200 cells/mm’ had 4.2 times hi-
gher risk of having LBW as compared to those with CD4
level above 350 cells/mm’. As compared to those who
were not exposed to HAART, mothers who were taking
HAART during pregnancy had 8.2 fold increased risk of
having LBW. In addition, maternal BMI below 18.5 and
maternal anemia were significantly associated with
LBW.

On the other hand, mothers who had no PMTCT in-
tervention had 1.53 times higher risk of having preterm
birth as compared to those mothers who had PMTCT
intervention. Moreover, mothers who had started
HAART before pregnancy had 1.82 fold increased risk of
having PD as compared with those mothers who started
on pregnancy. Baseline maternal CD4 level below
200/mm’, maternal Eclamsia during pregnancy and ma-
ternal BMI less than 18.5 were also significantly associ-
ated with PD.

4. DISCUSSION

This study showed that, there were significant adverse
birth outcomes including high rate of LBW and PD
among infant born to HIV-positive women in the study
area. The rate of LBW and PD were higher than the total
prevalence in the general population in Ethiopia (11%)
[5]. It is also by far higher than previous studies con-
ducted in the general population in Addis Ababa [27] and
Gondar hospital [28]. The difference however may be
due to the current study included only the HIV-infected
women.

The current prevalence of LBW is almost comparable
to that of study conducted in South Africa 22% [22],
Ghana (22.5%) [29], and China (19.6%) [19]. However,
the rate of PD was higher than the report of a study from
China (9.8%) [19] and Thailand (10.2%) [30], but lower
than study from Ghana [29] which is (24.4%). The dif-
ferences may be due to either the maternal treatment for
the HIV (PMTCT services), or the study setting includ-
ing Socio-demographic factors of the mothers and the
time gap between the studies.
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Figure 2. Prevalence of low birth weight by the type of PMTCT interventions taken by the

mothers during pregnancy.

Table 3. Bivariate and multivariate analysis of associated fac-
tors for low birth weight among infants born to HIV-infected
women (n = 386)

Factors LBW OR (95% CI)
Yes No  Unadjusted OR Adjusted OR
Maternal
CD4 level
(cells/mm?)
<20 39 45 6.97[3.70-13.13] 4.24[1.85-9.69]"
201 - 350 30 92 2.62[1.41-4.88] 1.13[0.53-2.37]
>351 20 161 1.0 1.0
Maternal WHO
clinical stage
Stage [ 14 92 1.0

Stage 11 17 122
Stage 111 33 64
Stage IV 25 46

0.91[0.42 - 1.95]
3.38[1.68-6.83]
3.57[1.69-7.51]
Maternal BMI

<18.499 43 34 727[4.14-12.74] 5.50[2.82-10.74]"

>18.5 40 230 1.0 1.0
HAART
exposure
No 12 204 1.0 1.0
Yes 77 123 10.64[5.56 -20.34] 8.26[2.53 - 14.34]"
Obstetric
complications
None 56 255 1.0 1.0
APH 2 18 0.50[0.11-2.24] 0.001[0.007 - 1.67]

Anemia 14 8 7.96[3.19-19.90]" 5.52[1.62-15.85]

Eclamsia 4 10 1.82[0.55-6.01] 0.20[0.001 - 3.67]

PROM 1227 2.02[0.96-4.23] 0.74[0.003 - 2.04]

* . .
significant.
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Advanced maternal HIV disease is recognized as risk
factor for LBW and PD according to the report of many
studies [15,31,32]. Studies from Kenya also showed that
HIV-infected women were 3 times more likely to deliver
a LBW baby in the presence of HIV-related symptoms
and lower CD4 level [33,34]. The Univariate analysis in
this study indicated that advanced maternal WHO clini-
cal stage, especially in advanced WHO clinical stage I1I
(p < 0.0001) and stage IV (p < 0.0001) were associated
with LBW and PD, even though this variable didn’t per-
sist in the multivariate analysis .

Mothers, especially those whose baseline CD4 level
was below 200 cells/mm’ had 4.24 times higher risk of
getting LBW than those CD4 above 350 cells/mm”. This
can be explained by the fact that mothers who were in
advanced clinical stage might also faced severe cases of
opportunistic infections or HIV related symptoms which
affect the mothers’ health, nutritional status and the in-
utero fetal growth. This is supported by similar study
which have showed that women with a CD4 count <200
cells/ml were nearly twice as likely to have an adverse
pregnancy outcome than those with a CD4 count of 500
cells/ml or more [19,23]. However, other study revealed
that there was no difference in LBW and PD among co-
horts of mothers with <200 CD4 cells and >500 CD4
cells [35].

On the other hand, mothers who were on HAART had
8.2 fold increased risk of having LBW compared to their
counterparts. But, our study didn’t compare birth weight
outcome with the respective time at which HAART was
initiated during pregnancy; and we thus declare that the
higher risk of LBW may not be due to the HAART itself,
but the women may have faced severe forms of the dis-
ease or immunosuppression or in chronic illness. This
finding is consistent with other previous studies [22,30]
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Table 4. Bivariate and multivariate analysis of associated fac-
tors of preterm delivery (PD) among infants born to HIV-in-
fected women (n = 386).

Factors PD OR (95% CI)
Yes No  Unadjusted OR Adjusted OR
CD4 level
(cells/mm?®)
<200 38 46 11.63[5.62-24.05] 5.37[1.86-15.49]"

201 - 350 19 103 2.59[1.21-5.57] 0.83[0.28-2.41]

>351 12 169 1.0 1.0
WHO clinical
stage
Stage | 7 99 1.0
Stage 11 10 129 1.09[0.40 - 2.99]
Stage 111 29 68 6.03[2.49-14.55]"

Stage IV 23 48 6.77[2.71-16.89]
Maternal BMI
<18.499 34 43 7.11[3.90-12.97] 4.52[2.39-9.27]

>18.5 27 243 1.0 1.0
Time HAART
initiated

Before pregnancy 22 50 2.12[1.07-4.18] 1.82[1.02-3.81]

On pregnancy 22 106 1.0 1.0
Obstetric
complications
None 40 271 1.0 1.0
APH 2 18 0.75[0.16-3.36] 0.021 [0.001 - 2.83]
Anemia 8 14 3.87[1.52-9.81] 2.45[0.71-7.71]
Eclamsia 5 9 3.76[2.82-11.79]" 2.03[1.51-9.52]"
PROM 13 26 3.38[1.61-7.12]" 2.05[0.82 - 5.83]
PMTCT
intervention
No 24 62 2.45[1.39-4.32]" 1.53[1.24-3.05]
Yes 45 285 1.0 1.0
HAART exposure
No 25 191 1.0
Yes 44 156 2.15[1.26-3.67]

*signiﬁcant, COR, Crude Odds Ratio; AOR, Adjusted Odds Ratio; CI, Con-
fidence Interval.

suggesting that, mothers who received HAART during
pregnancy had 2.27 times higher risk of getting LBW.
Similarly studies conducted in Poland [36], Cote d’Ivoire
[37] and Botswana [20] have indicated the higher risk of
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LBW and PD among HAART-exposed mothers during
pregnancy.

Poor maternal nutrition coupled with the chronic ill-
ness may be associated with an adverse birth outcome in
HIV-infected women. The multivariate analysis of the
current study found out 5.5 and 4.5 times higher risk of
LBW and PD, respectively among mothers whose BMI
was below 18.5. Moreover, maternal anemia has increas-
ed the rate of LBW by 5.5 fold. This finding is supported
by a similar study which revealed that mothers whose
BMI was below 21.8 had 1.82 times higher risk of hav-
ing PD and 2.09 times higher risk of LBW [38].

Mothers who had no PMTCT/untreated pregnancy in-
fection had 1.53 fold higher risk of having preterm deliv-
ery compared to the treated group. A study conducted in
Nigeria [39] also revealed that PDs were significantly hi-
gher among women with untreated-HIV infection in preg-
nancy compared with women who received HAART or
prophylaxis at early pregnancy. This could be due to high
chance of occurrence of infections burden on the mother
if untreated. This suggests the need for further strength-
ening of PMTCT intervention programme to decrease
pregnancy complications.

This study also reported that women who were already
on HAART preconception had 1.82 fold increased risk of
having PD compared to those who started on pregnancy.
In line with this a study conducted by European collabo-
rative team observed a 2.1-fold increased risk when
HAART was started preconception [21,40,41], and the
risk of delivery before 34 weeks of gestation was 4.4-
fold for those entering pregnancy on combination ARV
regimens [40]. A study conducted in Poland [36] also
revealed that Preterm deliveries were highly prevalent
among women on HAART during pregnancy, especially
when therapy was started before or in the first trimester
of pregnancy.

The findings of this study had limitations. Owing to its
design, and as the study was conducted within routine
clinical settings, the study were unfortunately not able to
assess other known risk factors which might also be as-
sociated with LBW and PD like family income; and ma-
ternal smoking and alcohol intake history during preg-
nancy though these are not common culture among Ethi-
opian women in the study area. The study focuses only
on the HIV-infected pregnant women. This implies that
no conclusions can be drawn with regard to the influence
of HIV per se on birth outcomes unless the HIV-negative
control group is involved. In addition, the fact that the
data used were secondary there may be bias and missing
or incomplete informations. Our study is hospital based,
and there might be mothers who gave birth at home; and
we declare that this study result may not represent all the
HIV positive pregnant women.
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5. CONCLUSION AND
RECOMMENDATION

This study has highlighted that adverse infant birth
outcome, the rate of low birth weight and preterm deliv-
ery among HIV-positive pregnant mother were unaccep-
tably high compared to the national report.

The finding of this study also suggested that low ma-
ternal baseline CD4 count level, low maternal BMI, pre-
term delivery and maternal HAART exposure were asso-
ciated risk factors for low birth weight. On the other hand,
low baseline maternal CD4 count level, lack of PMTCT
intervention/untreated HIV infection, low maternal BMI,
and mothers being on HAART pre-pregnancy were asso-
ciated with preterm delivery.

Based on the finding of this study the regional and zo-
nal health department and health facilities should consi-
der and give focus on the following recommendations:

e The earlier identification and treatment of mothers
before their conception to delay conception until CD4
cell count increased and HIV viral load decrease, es-
pecially in those in advanced clinical stage.

e Encouraging and educating severely immuno-com-
promised HIV-infected women who plan to become
pregnant to wait until immune restoration may help to
reduce the risk of LBW and PD.

e Family planning programme should be more streng-
thened, giving special attention to HIV-infected mo-
thers especially who are on HAART and in advanced
clinical stage to delay pregnancy.

e Strengthening education and nutritional supplementa-
tion for HIV infected mothers.

e Strengthening PMTCT services not to miss treatment
for all HIV-infected women having the intention to
have children.
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