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Background. Under Option B plus, the transmission of Human Immunodeficiency Virus (HIV) along the Early Infant Diagnosis
(EID) of HIV cascade remains unknown.We describedHIV transmission along the EID cascade and determined associated factors
at Arua Regional Referral Hospital, Northwestern Uganda. Methods. Data on 295 mother-baby pairs in EID care (January 2014
and April 2015) was extracted, cleaned, and analysed in STATA. Univariate, bivariate, and multivariate analyses were performed.
Independently associated factors were stated in adjusted odds ratio (AOR), 95% confidence interval (CI), and 𝑝-values. Results. 233
(89.0%) mothers were above 30 years, 251 (85.1%) were in World Health Organization (WHO) clinical stages I/II at enrolment, 170
(57.6%) attended antenatal care (ANC) visits during recent pregnancy, and 204 (69.1%) delivered in a health facility. Meanwhile, 257
(87.1%) HIV Exposed Infants (HEIs) received Nevirapine prophylaxis from birth up to 6 weeks and 245 (83.0%) were exclusively
breastfed during the first 6 months. Of 295mother-baby pairs, 25 (8.5%) HEIs turned HIV-positive along the EID cascade. Baseline
maternal CD4 count ofmore than 500 cells/ul compared to less than 500 cells/ul (adjusted odds ratio (AOR) = 0.29; 95%Confidence
Interval (CI): 0.10–0.85; 𝑝 = 0.024) and exclusive breastfeeding (EBF) in the first 6 months of delivery in contrast to not EBF in the
first 6months (AOR= 0.17; 95%CI: 0.52–0.55; 𝑝 = 0.003) reducedHIV transmission.Meanwhile, ANC visits, place of delivery, time
of Nevirapine initiation, and maternal antiretroviral therapy use were not significantly associated with infant HIV transmission.
Conclusion. HIV transmission was high. High baseline CD4 count and exclusive breastfeeding reduced HIV transmission.

1. Introduction

Ninety percent of children acquire Human Immunodefi-
ciency Virus (HIV) from their mothers during pregnancy,
labor and delivery, and breastfeeding [1]; this is known as
MTCT (Mother to Child Transmission of HIV). Without
antiretroviral therapy (ART), about 15–45% of infants born
to HIV-positive mothers will get HIV infected. However,
with ART and other effective Prevention of Mother to
Child Transmission of HIV (PMTCT) interventions, this
transmission can reduce to below five percent [2, 3].

In Uganda, the Ministry of Health adopted Option B
plus, a strategy for elimination of MTCT (EMTCT) in 2012
[1]. Elsewhere [4], the implementation of Option B plus in
Uganda was described. Briefly, under Option B plus, the
diagnosis of HIV in infants born to HIV-positive mothers
is through the collection of Dry Blood Spot (DBS) samples
at 6–8 weeks and at 6 weeks after cessation of breastfeeding
for HIV testing using Polymerase Chain Reaction (DNA-
PCR), and at 18 months using fresh whole blood with HIV
antibody test [5]. Infants confirmed as HIV-positive at any of
these testing time points are immediately started on lifelong
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ART regardless of the age, immunological status, and World
Health Organization (WHO) clinical stage. However, at 18
months, HIV Exposed Infants (HEIs) that test negative are
discharged as HIV uninfected.

The effectiveness of an EMTCT program is measured
by the proportion of HEIs that turn positive along the EID
cascade. Good performing EID programs have less than
5% MTCT, and the routine monitoring of this indicator
assures the provision of high qualitymaternal and infant HIV
care.

However, in our setting (Arua Regional Referral Hospital,
ARRH), the level of MTCT under Option B plus implemen-
tation has never been evaluated. Consequently, contextual
maternal and infant factors associated with MTCT along
the EID cascade remain unknown. Without such evidence,
designing site-specific and evidence-driven interventions
for improving the current EID program and subsequently
contributing to the national and global efforts in EMTCT is
far from being reached.The objective of this study is hence to
describe the level of MTCT along a 2-year EID cascade and
to establish associated maternal and infant factors at ARRH,
NorthwesternUganda.The reporting of this study is in accor-
dance with Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) guidelines, a standard
for reporting cross-sectional, case-control, and cohort studies
[6, 7].

2. Methods and Materials

This was a retrospective cohort study design that used
existing EID data at ARRH, Northwestern Uganda. ARRH is
located in Arua District, bordered in the North by Maracha
District, in the East by Yumbe and Amuru Districts, in the
South by Nebbi and Zombo Districts, and the Democratic
Republic of Congo (DRC) in the West. Arua District has
73 health facilities (five hospitals with one being ARRH,
four Health Center (HC) IVs, 33 subcounty HC IIIs, and
31 Parish level HC IIs). Initially, ARRH was established as
a District Hospital in 1932; in 1994, it received a Regional
Referral Hospital status. With a limited bed capacity of 372,
the average outpatient attendance is between 250 and 300
patients per day, while the in-patient admission is about 30
patients per day.

ARRH offers a wide range of comprehensive specialized
curative, preventive, and maternal health services including
tertiary training and continuous professional development
[8]. In addition, it offers supervision to lower health facilities
in the district and conduct research and capacity building.
Other than being the regional focal point for epidemic and
infectious disease surveillance response, ARRH is also the
coordinating center for reproductive health, blood bank-
ing, malaria and tuberculosis control, and comprehensive
HIV/AIDS care (including ART). Currently, it serves all the
seven districts inWest Nile region: Adjumani, Moyo, Yumbe,
Maracha, Koboko, Nebbi, and Zombo.

Recent estimates placed the district total population at
785,177 people, with total fertility rate of 3.2%.With the influx
of refugees, the population has become multiethnic: Lubgara

(the majority), Ma’di, Alur, Kakwa, Aringa and refugees
from South Sudan, and the DRC. Of the total population,
8,487 are HIV infected women. Subsistence farming is the
major economic activity that employs more than 79% of
the population. Although only 9% of the population has
formal employment, 3.3% are employed in cottage business.
Because of the proximity of Arua District to the borders of
the Sudan and the DRC, the population trades a lot with its
neighbors. Elsewhere [9], the setting of ARRH was further
described.

Our study population consisted of HIV-positive mother-
baby pairs enrolled in the EID program between January 2014
and April 2015. Because Option B plus was rolled out in the
hospital in December 2013, the stated period was selected
to ensure that the final EID cascade evaluated only mother-
baby pairs enrolled under Option B plus, with the last HEI
observed for a minimum period of 18 months. We excluded
mother-baby pairs with missing outcome data in the Open
Medical Records System (OpenMRS), an efficient electronic
medical records (EMR) data storage and retrieval system.

From the OpenMRS, we retrieved and reviewed HEI
data: age at enrolment in months, feeding options in the first
6 months (exclusive breastfeeding, replacement, or mixed
feeding), history of Nevairapine (NVP) prophylaxis initiation
(never at all, started after 6 weeks, or started between birth
and 6 weeks), DNA-PCR test results at 6 weeks and at
1 year (measured as HIV-positive, or HIV-negative), and
HIV antibody test result at 18 months (measured as positive
and negative). To verify these HIV test results, the dispatch
form was used to double-check the time at which the tests
were done and to confirm the reported test result. However,
maternal data retrieved and reviewed included the age in
absolute years (later categorized as equals or less than 30 years
versus above 30 years), parity (one child versus more than
one child), antenatal care (ANC) use (ever attended ANC
during recent pregnancy, or none, and the frequency of ANC
use), place of HEI delivery (health facility versus nonhealth
facility), mode of delivery of the HEI (spontaneous vaginal
delivery, or caesarean section), maternal ARVs (antiretroviral
drugs) use (never used, used during ANC and labor only, or
on lifelongART), and the baselineWHOclinical stage (stages
I/II versus III/IV).

Under certain instances, we used the EID data tools
(register, clinical charts, and dispatch forms) to verify data
accuracy.

The retrieved data was cleaned and exported to STATA
version 12 (StataCorp, College Station, TX, USA) for statis-
tical analysis at three levels: univariate, bivariate, and multi-
variate. Univariate analysis consisted of descriptive statistics
of frequencies and percentages for categorical variables and
means with standard deviations or median with interquartile
ranges for numerical variables. The outcome variable was
level ofMTCT,measured as the percentage ofHEIs that tested
HIV-positive along the 18 months EID cascade (at 6 weeks,
or 12 months, or 18 months). The numerator was the number
of HEIs that turned HIV-positive at 6 weeks, 12 months, or
18 months, while the denominator was the number of HEIs
at the specific time points. The overall level of MTCT was
computed as the percentage of the total number of HEIs that
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turned HIV-positive along the 18-month EID continuum of
care, with the total number of HEIs in care at 18 months as
the denominator.

In bivariate analysis, we used the Chi-squared test to
establish statistically significant association between categori-
cal independent variables and the outcome variable whenever
the cell count was large (typically equal and above five). In
instances where the cell count was small (less than five),
Fisher’s exact test was used. Conversely, we used Student’s 𝑡-
test to test for statistically significant differences in the means
of numerical independent variables with the outcome. The
level of statistical significance was less than 5%.

Finally, we performed a multivariate analysis using logis-
tic regression since the outcome variable was binary. First,
we performed a univariable logistic regression analysis to
assess the strength of association for all statistically significant
variables at bivariate analysis without adjusting for potential
confounders, and the result was stated in unadjusted odds
ratio (UOR), corresponding 95% confidence interval (CI)
and probability values (𝑝-values). We then performed a
multivariable logistic regression analysis involving all statis-
tically significant variables at bivariate analysis to determine
factors independently associated with MTCT. We stated the
output in adjusted odds ratio (AOR), 95% CI, and 𝑝-values.
Notably, before multivariable logistic regression analysis, we
performed a multicollinearity test in order to determine
collinear variables, defined byVariance Inflation Factor (VIF)
greater than 10. Nevertheless, there was no collinearity. This
study was approved by the Research Ethics Committees of
Mbarara University of Science and Technology and ARRH.

3. Results

3.1. Sociodemographic Characteristics of Participants. Of 295
mother-baby pairs, 233 (89.0%) mothers were above 30 years
of age, 251 (85.1%) were in WHO clinical stages I and II at
the time of enrolment into EID care, 170 (57.6%) had attended
ANCvisits during the last pregnancy, 204 (69.1%) delivered in
a health facility, 251 (85.1%) had spontaneous vaginal delivery,
257 (87.1%) of the HEIs received NVP syrup for prophylaxis
from birth up to 6 weeks, and 245 (83.0%) of the HEIs were
exclusively breastfed during the first 6 months of delivery
(Table 1).

3.2. Outcomes of MTCT along the EID Cascade. Of 368 HEIs
enrolled in care at ARRH between January 2014 and April
2015, 352 were enrolled onsite while 16 were transferred in
from other health facilities. Between enrolment and 6 weeks,
two HEIs died, three got lost and 18 turned HIV-positive
on first DNA-PCR test at 6 weeks and were started on ART.
Between 6 weeks and 12 months, 13 HEIs died, 33 got lost, 11
transferred to other health facilities, and four turned HIV-
positive on the second DNA-PCR test. Between 12 and 18
months, two HEIs got lost, and three turned HIV-positive
at 18 months on HIV antibody testing. Between 18 and 24
months, nine HEIs transferred out. At the end of 2 years,
295 HEIs remained in care, of which 25 (8.5%) tested HIV-
positive (Figure 1).

Table 1: Mother-baby pair sociodemographic and clinical charac-
teristics at ARRH, Northwestern Uganda.

Variables Number
(No. = 295)

Percentage
(% = 100.0)

Maternal age (years)
Less or equal 30 62 21.0
More than 30 233 89.0

Parity (children ever born)
Equals one 142 48.1
More than one 153 51.9

History of ANC visit
No 125 42.4
Yes 170 57.6

Baseline WHO clinical stage
I & II 251 85.1
III & IV 44 14.9

Place of delivery
Health facility 204 69.1
Home 91 30.9

Mode delivery
Spontaneous vaginal delivery 251 85.1
Caesarean section 44 14.9

NVP initiation after delivery
Never at all 35 11.9
After 6-weeks 3 1.0
From birth up to 6-weeks 257 87.1

Infant feeding option
Replacement feeding 5 1.7
Mixed feeding 45 15.3
Exclusive breast feeding 245 83.0

Note. ANC: antenatal care; WHO: World Health Organization.

3.3. Factors Associated with MTCT. In bivariate analysis
(Table 2), maternal ANC attendance during recent pregnancy
(p = 0.002), baseline CD4 cell count (p = 0.015), delivery
in a health facility (p = 0.017), infant NVP prophylaxis use
postdelivery (𝑝 < 0.001), infant exclusive breastfeeding
within the first 6 months of life (𝑝 < 0.001), andmaternal use
of ART (𝑝 < 0.001) were statistically significantly associated
with MTCT. Conversely, maternal age (p = 0.055), parity
(number of children ever born) (𝑝 = 0.666), baseline WHO
clinical stage (p = 0.183), and mode of delivery (p = 0.055)
were not statistically significantly associated with MTCT.

In unadjusted analysis (Table 2), mothers above 30 years
were not significantly less likely to transmit HIV to their
infants compared to those below or equals 30 years (unad-
justed odds ratio (UOR) = 0.43; 95% CI: 0.18–1.04; p = 0.06).
Mothers who had delivered more than a child (multiparous
women) were not significantly less likely to transmit HIV
to their infants compared to mothers who had delivered
only a child (primiparous women) (UOR = 0.20; 95% CI:
0.52–2.74; p = 0.666). Mothers who attended ANC visits
during the recent pregnancy were significantly less likely to
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368 HEIs in care between January 2014 and April 2015
352 enrolled from ARRH
16 transferred in from other health facilities

At 24 months (April 2017)
295 HEIs in care

Between enrolment and 6-weeks
2 dead
3 lost
18 HIV-positive infants 
started ART

Between 6-weeks and 1-year
13 dead
33 lost
11 transferred out 
4 HIV-positive but started 
on ART

Between 12 and 18-months
2 lost
3 HIV-positive 

1 not started on 
ART
2 started on ART

Between 18 and 24-months
9 HEIs transferred out

Figure 1: Outcomes of HEIs in 24-month EID continuum of care at ARRH, Northwestern Uganda.

transmit HIV to their infants compared to those who never
attended ANC visits (UOR = 0.25; 9% CI: 0.10–0.63; p =
0.003).Mothers whowere inWHO clinical stages III/IVwere
not significantly more likely to transmit HIV to their infants
compared to those in WHO clinical stages I/II (UOR = 1.93;
95% CI: 0.72–5.14; p = 0.189). Compared to mothers with
baseline CD4 count less than 350 cells/ul, mothers with base-
line CD4 counts between 350 and 500 cells/ul (UOR = 0.22;
95% CI: 0.05–1.03; p = 0.055) and with baseline CD4 count
above 500 cells/ul (UOR = 0.31; 95% CI: 0.13–0.75; p = 0.009)
were less likely to transmit HIV to their infants. Mothers who
never delivered in a health facility were significantly more
likely to transmit HIV to their infants compared to those who
delivered in a health facility (UOR = 2.67; 95% CI: 1.16–6.10;
𝑝 = 0.02). Mothers who delivered by caesarean section were
not significantly more likely to transmit HIV to their infants
compared to those who delivered vaginally (UOR= 2.45; 95%
CI: 0.96–6.26; p = 0.062). HEIs who never received NVP
syrup for HIV prophylaxis after 6 weeks had similar rates
of HIV transmission in contrast to those who received NVP
syrup after 6 weeks. However, MTCT was significantly lower
in HEIs who received NVP syrup for HIV prophylaxis from
birth until 6 weeks of age (UOR = 0.08; 95% CI: 0.03–0.20;
𝑝 < 0.001).

Besides this, mothers who exclusively breastfed their
infants during the first 6 months of life were significantly
less likely to transmit HIV compared to those who never
exclusively breastfed their infants during the first 6 months

of life (UOR = 0.06; 95% CI: 0.03–0.16; 𝑝 < 0.001). Mothers
who were started on ART during labor and delivery were
not significantly more likely to transmit HIV to their infants
compared to those who were not on ART (UOR = 1.39; 95%
CI: 0.22–8.92; 𝑝 = 0.729). Conversely, mothers who were on
lifelong ART were significantly less likely to transmit HIV to
their infants compared to those who were not on ART (UOR
= 0.11; 95% CI: 0.02–0.50; p = 0.004).

After adjusting for all statistically significant variables
at bivariate analysis (Table 3), mothers with baseline CD4
counts of more than 500 cells/ul were significantly less likely
to transmit HIV compared to those with baseline CD4 counts
below 350 cells/ul (adjusted odds ratio (AOR) = 0.29; 95%CI:
0.10–0.85; p = 0.024). However, mothers with baseline CD4
counts between 350 and 500 cells/ul were not significantly less
likely to transmit HIV to their infants compared to those with
CD4 count below 350 cells/ul (AOR= 0.30; 95%CI: 0.05–1.65;
p = 0.167).

Mothers who exclusively breastfed their infants in the
first 6 months of life were significantly less likely to transmit
HIV to their infants compared to those who never exclusively
breast their infants in the first 6 months of life (AOR = 0.17;
95% CI: 0.52–0.55; p = 0.003).

However, certain factors were not significantly associated
withMTCT.Our results indicated thatmothers who attended
ANC visits during pregnancy were less likely to transmit HIV
to their infants compared to those who never attended ANC
visits (AOR=0.55; 95%CI: 0.18–1.70; p=0.298).Motherswho
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Table 2: Bivariate analysis of factors associated with MTCT at ARRH, Northwestern Uganda.

Variable MTCT along the EID cascade? Total Univariable logistic regression analysis
𝑝-value

No (No., %) Yes (No., %) UOR (95% CI)
Overall 270 (91.5) 25 (8.5) 295
Maternal age (years)

Less or equals 30 53 (85.5) 9 (14.5) 62 Ref
More than 30 217 (93.1) 16 (6.9) 233 0.43 (0.18–1.04) 0.060

Parity (children ever born)
One 131 (92.2) 11 (7.8) 142 Ref
More than one 139 (90.8) 14 (9.2) 153 0.20 (0.52–2.74) 0.666

Attended ANC during pregnancy
No 107 (85.6) 18 (14.4) 125 Ref
Yes 163 (95.9) 7 (4.1) 170 0.25 (0.10–0.63) 0.003

Baseline WHO Clinical staging
I & II 232 (92.4) 19 (7.6) 251 Ref
III & IV 38 (86.4) 6 (13.6) 44 1.93 (0.72–5.14) 0.189

Baseline CD4 count (cells/ml)
<350 65 (83.3) 13 (16.7) 78 Ref
350–500 45 (95.7) 2 (4.3) 47 0.22 (0.05–1.03) 0.055
>500 160 (94.1) 10 (5.9) 170 0.312 (0.13–0.75) 0.009

Place of delivery
Health facility 192 (94.1) 12 (5.9) 204 Ref
Home 78 (85.7) 13 (14.3) 91 2.67 (1.16–6.10) 0.02

Mode delivery
SVD 233 (92.8) 18 (7.2) 251 Ref
Caesarean section 37 (84.1) 7 (15.9) 44 2.45 (0.96–6.26) 0.062

Nevirapine initiation after delivery
Never at all 22 (62.9) 13 (37.1) 35 Ref
After 6-weeks 3 (100.0) 0 (0.0) 3 1
From birth up to 6-weeks 245 (95.3) 12 (4.7) 257 0.08 (0.03–0.20) <0.001

Exclusive breastfeeding in first 6-months
No 33 (66.0) 17 (34.0) 50 Ref
Yes 237 (96.7) 8 (3.3) 245 0.06 (0.03–0.16) <0.001

Maternal use of ART
ART näıve 5 (62.5) 3 (37.5) 8 Ref
Received ART during labor and delivery 6 (54.6) 5 (45.4) 11 1.39 (0.22–8.92) 0.729
On life-long ART 259 (93.8) 17 (6.2) 276 0.11 (0.02–0.50) 0.004

Note. Percentages calculated as row percentages (n/N); ANC: antenatal care; AOR: adjusted odds ratio; ART: antiretroviral therapy; MTCT: mother to child
transmission of HIV; NVP: Nevirapine; UOR: unadjusted odds ratio; Ref: reference category.

delivered at home were more likely to transmit HIV to their
infants compared to those who delivered in a health facility
(AOR = 1.56; 95% CI: 0.57–4.30; p = 0.389).

HEIs who received NVP syrup for HIV prophylaxis after
6 weeks of birth had equal chances of HIV transmission
compared to those who never received NVP syrup for HIV
prophylaxis (AOR = 1). Nonetheless, HEIs who were started
on NVP syrup for HIV prophylaxis from birth until 6 weeks
of age were more likely to be HIV-positive compared to those
who were never started on NVP syrup for HIV prophylaxis
(AOR = 2.50; 95% CI: 0.75–8.30; p = 0.133).

Compared to mothers who were not on ART, mothers
who were started on ART during labor and delivery were
more likely to transmit HIV to their infants (AOR = 2.01; 95%

CI: 0.21–19.5; p = 0.545), while those who were on lifelong
ART were less likely to transmit HIV to their infants (AOR =
0.72; 95% CI: 0.10–5.12; p = 0.72; 0.10–5.12; p = 0.742).

4. Discussion

The objective of this study was to describe MTCT along
a 2-year EID continuum of care and to establish maternal
and infant factors associated with overall MTCT at ARRH,
Northwestern, Uganda.

We found a higher rate of MTCT (8.5%) at the end of 24
months, slightly higher than the national MTCT rate of 7.0%,
and significantly higher than 5% MTCT rate recommended
for EMTCT by 2020. The rate of MTCT declined with time:
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Table 3: Multivariate logistic regression analysis of factors associated with MTCT at ARRH, Northwestern Uganda.

Variable MTCT along the EID cascade? Multivariable logistic regression analysis
𝑝-value

No (No., %) Yes (No., %) XAOR (95% CI)
Overall 270 (91.5) 25 (8.5)
Attended ANC during pregnancy

No 107 (85.6) 18 (14.4) Ref
Yes 163 (95.9) 7 (4.1) 0.55 (0.18–1.70) 0.298

CD4 level (Cells/ml) at enrolment
<350 65 (83.3) 13 (16.7) Ref
350–500 45 (95.7) 2 (4.3) 0.30 (0.05–1.65) 0.167
>500 160 (94.1) 10 (5.9) 0.29 (0.10–0.85) 0.024

Place of delivery
Health facility 192 (94.1) 12 (5.9) Ref
Home 78 (85.7) 13 (14.3) 1.56 (0.57–4.30) 0.389

Nevirapine initiation after delivery
Never at all 22 (62.9) 13 (37.1) Ref
After 6-weeks 3 (100.0) 0 (0.0) 1
From birth up to 6-weeks 245 (95.3) 12 (4.7) 2.50 (0.75–8.30) 0.133

Exclusive breastfeeding in first 6-months
No 33 (66.0) 17 (34.0) Ref
Yes 237 (96.7) 8 (3.3) 0.17 (0.52–0.55) 0.003

Maternal use of ART
Never on ART 5 (62.5) 3 (37.5) Ref
Received ART during labor and delivery 6 (54.6) 5 (45.4) 2.01 (0.21–19.5) 0.545
On life-long ART 259 (93.8) 17 (6.2) 0.72 (0.10–5.12) 0.742

Note. Percentages calculated as row percentages (n/N); ANC: antenatal care; AOR: adjusted odds ratio; ART: antiretroviral therapy; HAART: highly active
ART; MTCT: mother to child transmission; NVP: Nevirapine; UOR: unadjusted odds ratio; X: adjusted for all statistically significant variables at unadjusted
analysis; Ref: reference category.

4.9% at 6 weeks, 1.1% at 1-year, and 0.98% at 18 months,
similar to previous study conducted across four geographic
regions inUganda [10],WesternKenya [11], and Ethiopia [12].
Also, the overall rate of MTCT at the end of 18 months was
higher than that reported previously in Ethiopia at 5.9% [13]
although lower than 10.5% in Western Kenya [11]. Overall,
the rate of MTCT was unacceptably high, suggesting the
need for urgent amelioration interventions. In particular,
further studies to understand sociocultural, economic, and
health systems related challenges that impact on poor EID
performance is worthy. Without reducing the rate of MTCT,
the ultimate goal of EMTCT will remain far-fetched in Arua
District. Our results challenges all HIV healthcare providers,
program managers, and policy makers to pay critical atten-
tion in addressing gaps in EID care in order to improve the
survival of HEIs and ensure a HIV free generation.

We found lower MTCT in HEIs born to mothers with
baseline CD4 count above 500 cells/ul. A baseline CD4 count
is a measure of immunosuppression caused by HIV and is
useful in monitoring response to ART [14].

CD4 depletion (low CD4 count) is a huge risk factor for
MTCT [15]. Our findings conform the importance of starting
ART early, when the immune system is still strong: high CD4
cell count and low viral load.

Our finding supports a previous study that indicates
people who start ART at lower CD4 cell count have high

mortality, rapid HIV progression to advance stages, or
even more aggressive nonopportunistic infections [14]. It is
therefore likely that mothers with CD4 count more than
500 cells/ul at baseline had lower viral loads; this combined
with immediate ART initiation upon HIV diagnosis presents
a great opportunity for rapid virologic suppression and
reduced risk of MTCT. This result has implication for the
current nationwide implementation of the test and treat
HIV policy, where all HIV-positive persons are started on
ART irrespective of the CD4 cell count, WHO clinical stage
and age, and the triple 90-90-90 HIV global targets. Our
result emphasizes the importance of healthcare systems in
diagnosing at least 90% of pregnant womenwithHIV as early
as possible, initiating them on HIV treatment on same day,
and retaining them in care. This will ensure optimal ART
adherence and virologic suppression, thus preventingMTCT
along the EID continuum of care.

We found exclusive breastfeeding in the first 6 months
of life reduced MTCT. Even though formula (replacement)
feeding offers the safest option for HIV prevention, in
resource poor settings, it is impossible for families to afford
formula feeds or access clean water for its use.

Consequently, the WHO recommended exclusive breast-
feeding for infants born to HIV-positive mothers during
the first 6 months of life provided such mothers are on
lifelong ART [16]. However, breastfeeding HEIs remains a
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challenge because of the difficulties in balancing the risk of
HIV transmission against infant death from malnutrition,
diarrhea and pneumonia. With ART intervention, evidence
indicates that the risk ofHIV transmission is substantially low
[17]. Our finding confirms past study that found increased
risk of MTCT at 6, 12, and 18 months in HEIs who were
mixed fed compared to those who were exclusively breastfed
[18]. Furthermore, it agrees with a study in South Africa that
found low MTCT in HEIs who were exclusively breastfed in
the first 3 months compared to those who were mixed fed
[19]. Since a big proportion of the population in AruaDistrict
is poor to afford formula feeds, healthcare workers must
continue to provide accurate information to HIV-positive
mothers regarding infant feeding options. In particular, the
importance of breastfeeding to the mother and the infant
must be critically emphasized in addition to nutritional
advice, counseling, and support.

Although our study highlighted important contextual
factors associated with MTCT along the EID continuum of
care, it has limitations that must be considered in its inter-
pretation. First, we used secondary data collected primarily
for routine clinical care; hence important sociodemographic
factors (like wealth index, educational level, and access
to transportation, among othersïż£) that are potential in
influencing MTCT were not investigated.

In other words, the study variables were nonexhaustive,
and a much better understanding would have been by using
primary data. Second, this study did not consider HEIs who
were transferred out of the EID program in its outcome
measure. Third, the absence of qualitative data to explain
the quantitative findings is another limitation. We propose
that future research should use a mixed methods research
approach to exhaustively study MTCT along the EID con-
tinuum of care. Despite these limitations, the overall MTCT
at the end of 18 months was higher than recommended for
EMTCT at ARRH. A pressing need therefore exists at ARRH
in improving EID performance in order to eliminate MTCT,
reduceHIVmorbidity andmortality, and improve the overall
HEI survival. In addition, as early enrolment of mothers (at
a time when the immune system is strong) into the EID
program and exclusive breastfeeding of HEIs in the first 6
months reducedMTCT, the healthcare system should address
late and none ANC attendance among pregnant women
and mixed infant feeding through targeted health education
talks.

Abbreviations

AIDS: Acquired Immunodeficiency Syndrome
ART: Antiretroviral Therapy
ARRH: Arua Regional Referral Hospital
CD4: Cluster of differentiation four
EID: Early Infant Diagnosis
HEI: HIV Exposed Infant
HIV: Human Immunodeficiency Virus
EMTCT: Elimination of Mother to Child

Transmission of HIV
PMTCT: Prevention of Mother to Child

Transmission of HIV.

Data Availability

To protect participants anonymity, data will not be shared
unless on reasonable request.

Ethical Approval

This study was approved by Research Ethics Committees of
Mbarara University of Science and Arua Regional Referral
Hospital.

Conflicts of Interest

The authors declare that they have no conflicts of interest.

Authors’ Contributions

Jonathan Izudi and Francis Bajunirwe contributed to study
conception and design; Pontius Apangu contributed to acqui-
sition of data; Jonathan Izudi and Francis Bajunirwe con-
tributed to analysis and interpretation of data; Jonathan Izudi
and Francis Bajunirwe contribute to drafting of manuscript;
Jonathan Izudi, Pontius Apangu, Francis Bajunirwe, Edgar
Mulogo, and Vincent Batwala contribute to critical revi-
sion. Jonathan Izudi, Pontius Apangu, Francis Bajunirwe,
Edgar Mulogo, and Vincent Batwala are responsible for final
approval of manuscript.

Acknowledgments

The authors are deeply indebted to Arua Regional Referral
Hospital for their positive reception and support throughout
the conduct of this study. They also thank the Department of
CommunityHealth, Faculty ofMedicine,MbararaUniversity
of Science and Technology Research Ethics Committees, for
the periodic scientific reviews.

References

[1] Republic of Uganda, Consolidated guidelines for prevention and
treatment of HIV in Uganda, Minsitry of Health, Kampala,
Uganda, 2016.

[2] World Health Organization, Mother to Child Transmission
of HIV, HIV/AIDS, 2017, http://www.who.int/hiv/topics/mtct/
about/en/.

[3] Avert, Prevention of Mother to Child Transmission of HIV, 2017,
https://www.avert.org/professionals/hiv-programming/preven-
tion/prevention-mother-child.

[4] J. Izudi, S. Auma, and J. B. Alege, “Early Diagnosis of HIV
among Infants Born toHIV-PositiveMothers onOption-B Plus
in Kampala, Uganda,” AIDS Research and Treatment, vol. 2017,
pp. 1–8, 2017.

[5] G. G. Sherman, G. Stevens, S. A. Jones, P. Horsfield, and
W. S. Stevens, “Dried blood spots improve access to HIV
diagnosis and care for infants in low-resource settings,” Journal
of Acquired Immune Deficiency Syndromes, vol. 38, no. 5, pp.
615–617, 2005.

[6] J. P. Vandenbroucke, E. von Elm, D. G. Altman et al., “Strength-
ening the reporting of observational studies in epidemiology

http://www.who.int/hiv/topics/mtct/about/en/
http://www.who.int/hiv/topics/mtct/about/en/
https://www.avert.org/professionals/hiv-programming/prevention/prevention-mother-child
https://www.avert.org/professionals/hiv-programming/prevention/prevention-mother-child


8 Advances in Public Health

(STROBE): explanation and elaboration,” PLoSMedicine, vol. 4,
no. 10, article e297, 2007.

[7] E. von Elm, D. G. Altman,M. Egger, S. J. Pocock, P. C. Gøtzsche,
and J. P. Vandenbroucke, “The strengthening the reporting of
observational studies in epidemiology (STROBE) statement:
guidelines for reporting observational studies,” International
Journal of Surgery, vol. 12, no. 12, pp. 1495–1499, 2014.

[8] Republic of Uganda, Regional Referral Hospitals, 2017, http://
health.go.ug/sites/default/files/Arua RRH Final.pdf.

[9] J. Izudi, S. Alioni, E. Kerukadho, andD.Ndungutse, “Virological
failure reduced with HIV-serostatus disclosure, extra baseline
weight and rising CD4 cells among HIV-positive adults in
Northwestern Uganda,” BMC Infectious Diseases, vol. 16, no. 1,
article no. 614, 2016.

[10] C. Kiyaga, H. Lee, and J. Allain, “Adherence to Early Infant
Diagnosis Testing Algorithm, a Challenge to Early Infant
Diagnosis Program in Resource Limited Settings of Uganda,”
Journal of HIV for Clinical and Scientific Research, vol. 2, no. 2,
pp. 030–039, 2015.

[11] W. M. Nyandiko, B. Otieno-Nyunya, B. Musick et al., “Out-
comes of HIV-exposed children in Western Kenya: Efficacy
of prevention of mother to child transmission in a resource-
constrained setting,” Journal of Acquired Immune Deficiency
Syndromes, vol. 54, no. 1, pp. 42–50, 2010.

[12] F. Wudineh and B. Damtew, “Mother-to-child transmission of
HIV infection and its determinants among exposed infants on
care and follow-up in Dire Dawa City, Eastern Ethiopia,” AIDS
Research and Treatment, vol. 2016, Article ID 3262746, 6 pages,
2016.

[13] N. A.Moges, G.M. Kassa, and D. J. Boneya, “Rate of HIV trans-
mission and associated factors among HIV-exposed infants
in selected health facilities of East and West Gojjam Zones,
Northwest Ethiopia; retrospective cohort study,”BMC Infectious
Diseases, vol. 17, no. 1, article no. 475, 2017.

[14] E. T. Katabira, “The Integrated National Guidelines for
Antiretroviral Therapy, Prevention of Mother to Child Trans-
mission of HIV and Infant & Young,” in Child Feeding, vol. 134,
Ministry of Health-Uganda, Kampala, Uganda, 2011.

[15] Republic of Uganda, Uganda Clinical Guidelines 2010: National
guidelines on management of common conditions, Ministry of
Health, Kampala, Uganda, 2010.

[16] UNAIDS, “Global Report: UNAIDS report on the global AIDS
epidemic 2013,” Tech. Rep., Geneva, Switzerland, 2013.

[17] Republic of Uganda, Consolidated guidelines for prevention and
treatment of HIV in Uganda, Ministry of Health, Kampala,
Uganda, 2016.

[18] P. J. Iliff, E. G. Piwoz, N. V. Tavengwa et al., “Early exclusive
breastfeeding reduces the risk of postnatal HIV-1 transmission
and increases HIV-free survival,” AIDS, vol. 19, no. 7, pp. 699–
708, 2005.

[19] A. Coutsoudis, K. Pillay, E. Spooner, L. Kuhn, andH.M. Coova-
dia, “Influence of infant-feeding patterns on early mother-
to-child transmission of HIV-1 in Durban, South Africa: A
prospective cohort study,”TheLancet, vol. 354, no. 9177, pp. 471–
476, 1999.

http://health.go.ug/sites/default/files/Arua_RRH_Final.pdf
http://health.go.ug/sites/default/files/Arua_RRH_Final.pdf


Stem Cells 
International

Hindawi
www.hindawi.com Volume 2018

Hindawi
www.hindawi.com Volume 2018

MEDIATORS
INFLAMMATION

of

Endocrinology
International Journal of

Hindawi
www.hindawi.com Volume 2018

Hindawi
www.hindawi.com Volume 2018

Disease Markers

Hindawi
www.hindawi.com Volume 2018

BioMed 
Research International

Oncology
Journal of

Hindawi
www.hindawi.com Volume 2013

Hindawi
www.hindawi.com Volume 2018

Oxidative Medicine and 
Cellular Longevity

Hindawi
www.hindawi.com Volume 2018

PPAR Research

Hindawi Publishing Corporation 
http://www.hindawi.com Volume 2013
Hindawi
www.hindawi.com

The Scientific 
World Journal

Volume 2018

Immunology Research
Hindawi
www.hindawi.com Volume 2018

Journal of

Obesity
Journal of

Hindawi
www.hindawi.com Volume 2018

Hindawi
www.hindawi.com Volume 2018

 Computational and  
Mathematical Methods 
in Medicine

Hindawi
www.hindawi.com Volume 2018

Behavioural 
Neurology

Ophthalmology
Journal of

Hindawi
www.hindawi.com Volume 2018

Diabetes Research
Journal of

Hindawi
www.hindawi.com Volume 2018

Hindawi
www.hindawi.com Volume 2018

Research and Treatment
AIDS

Hindawi
www.hindawi.com Volume 2018

Gastroenterology 
Research and Practice

Hindawi
www.hindawi.com Volume 2018

Parkinson’s 
Disease

Evidence-Based 
Complementary and
Alternative Medicine

Volume 2018
Hindawi
www.hindawi.com

Submit your manuscripts at
www.hindawi.com

https://www.hindawi.com/journals/sci/
https://www.hindawi.com/journals/mi/
https://www.hindawi.com/journals/ije/
https://www.hindawi.com/journals/dm/
https://www.hindawi.com/journals/bmri/
https://www.hindawi.com/journals/jo/
https://www.hindawi.com/journals/omcl/
https://www.hindawi.com/journals/ppar/
https://www.hindawi.com/journals/tswj/
https://www.hindawi.com/journals/jir/
https://www.hindawi.com/journals/jobe/
https://www.hindawi.com/journals/cmmm/
https://www.hindawi.com/journals/bn/
https://www.hindawi.com/journals/joph/
https://www.hindawi.com/journals/jdr/
https://www.hindawi.com/journals/art/
https://www.hindawi.com/journals/grp/
https://www.hindawi.com/journals/pd/
https://www.hindawi.com/journals/ecam/
https://www.hindawi.com/
https://www.hindawi.com/

