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Abstract
Background: Since the introduction of prevention of mother to child transmission (PMTCT) in Tanzania, HIV
infection rates have been reduced in different regions across the country. However, there is limited
published data from the Lake Victoria zone of Tanzania regarding the effectiveness of various regimens
used for PMTCT. This study was done to assess the effectiveness of antiretroviral therapy in preventing
mother to child transmission of HIV
Methods: Infants aged ≤18 months born to HIV positive mothers undertaking PMTCT programme and
those with no intervention program from Mara, Kagera, Mwanza and Shinyanga were tested for HIV-1 DNA
polymerase chain reaction (PCR). Data were analysed using STATA version 10.0 to assess factors associated
with outcome.
Results: A total of 1,005 study subjects were enrolled in the study. Of these 55% (554/1005) were females.
Majority (82.6%; 830/1005) of the infants studied were aged 1-6 months. The median age of the infant
studied was 3 months (IQR 2-4). Out of 1005 non-repetitive samples; 61(6.1%) were HIV-1 DNA PCR positive.
Positive dried blood spots (DBS) rates by region were 6.4%, 5.9%, 5.6% and 5.1% in Mwanza, Mara, Kagera
and Shinyanga, respectively. During pregnancy interventions, the positive rate for women with no therapy
was 12.6% and for zidovudine alone was 5.4% while for triple antiretroviral therapy was 0.5%. Women who
were in highly active antiretroviral therapy (HAART) during pregnancy had significantly lower positive rate
than those without HAART treatment (p=0.001). Of 755 infants who received nevirapine, 3.9% were DBS
positive compared to 12.8% of those who didn’t receive nevirapine (p=0.001).
Conclusion: The use of antiretroviral therapy in the PMTCT programme is effective in reducing HIV
transmission from mother to child.
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Introduction

Human immunodeficiency virus (HIV) transmission from mother to child may occur during
pregnancy, delivery or through breastfeeding. It has been observed that about 25%–45% of
children may become infected in the absence of prevention intervention (Cock et al., 2000).
Previous reports indicate that about one third of transmissions occurs through breastfeeding
(John-Stewart et al., 2004), while 70% of the remaining occur during delivery and 30% during
pregnancy (Cock et al., 2000). Infants who acquire HIV during pregnancy and around the time of
delivery progress rapidly to AIDS or death in the first few months of life (Ciaranello et al., 2011). In
many resource rich countries mother to child HIV transmission has been reported to be below 2%.
This low level has been achieved through different approaches including provision of different
combinations of highly active antiretroviral therapies (HAART), formula feeding of infants and
elective caesarean sections (Giaquinto et al., 2006).

The situation is different from resource limited countries whereby in 2013 more than
150,000 new infections were observed among children (UNAIDS, 2012). Implementation of
prevention of mother to child transmission (PMTCT) services including screening pregnant
women and provision of antiretroviral therapies in many resource limited countries is important
to achieve the goal of reducing HIV infection globally. In Tanzania, about one-fifth of all HIV new
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infections are due to mother-to-child transmission. To avoid mother-to-child transmission,
antiretroviral treatment for the mother and baby has been integrated into routine reproductive
health services. Tanzania’s PMTCT programme was introduced in 2000 and by 2011 about three-
quarters of all HIV positive pregnant women in need of ARV therapy had received it (MoHSW, 2007;
UNAIDS, 2012).

PMTCT interventions provide a critical opportunity to prevent vertical transmission of HIV
from mother to child during pregnancy, labour and delivery. The most important part in
measuring its effectiveness is by assessing the infection rate in new-borns born to HIV positive
mothers who received PMTCT services. Different studies (Rutta et al., 2008; Gamell et al., 2013)
have been done to assess HIV infection rates but there is limited data in the Lake Victoria zone.
Therefore this study was done to assess the effectiveness of ART in reducing transmission rates
of HIV from mother to child in the Mwanza, Mara, Shinyanga and Kagera Regions of, Tanzania.

Materials and Methods

Study area and population
This cross sectional study was carried out in the lake Victoria Zone of Tanzania from June to July
2013, covering regions of Kagera, Mwanza, Shinyanga and Mara. The study included a total of
1,005 dry blood spots (DBS) of infants aged ≤18 months born to HIV seropositive mothers. Of
1,005 infant’s DBS, 766 were from women undertaking PMTCT programme of which 209 were on
HAART and 557 were on zidovudine (AZT). Among women on HAART in some regions they had
started combination of tenofovir (TDF) +lamivudine (3TC) and efavirenz (EFV) while in other
regions they were still using AZT+3TC+NVP. Two hundred and thirty nine DBS samples were from
infants whose mothers who were not on any therapy. All DBS of which dates of collection were
absent and those with the same birth date as sample collection date were excluded. Maternal
and infant regime data were obtained from PMTCT follow up register.

Sample collection and processing
All DBS samples were transported to Bugando Medical Centre (BMC) reference laboratory in
Mwanza for processing. All samples with valid results were included in the analysis. Sample size
was calculated by using Kish Lisle formula. In all health facilities DBS were prepared on Whatman
filter paper (Sigma-Aldrich, Nairobi Kenya) using heel stick blood sample obtained from infants
who were born from HIV-1 positive mothers. The samples were dried and stored at room
temperature, and then transported to BMC laboratory in a plastic resalable bag which contains
absorbents and humidity meter. The AMPLICOR HIV-1 DNA Test, version 1.5 (Roche Products (Pty)
Ltd - South Africa) was used to detect HIV DNA in DBS samples as previously described(Nsojo et
al., 2010).

Data analysis
Analysis was carried out using STATA version 10.0. Chi square was used to evaluate association of
data on 2×2 contingency tables, effectiveness of PMTCT intervention service was calculated using
Z test. A p-value < 0.05 was considered statistically significant.

Ethical considerations
Ethical clearance was sought from the Joint CUHAS/ BMC Research Committee (CREC). Using
documented sources of samples all results from this study were sent back to the patients for
appropriate patient’s management.
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Results

Social demographic characteristics of the study population
Of the 1,005 studied samples 55 % (554/1005) were from female subjects. Majority
82.6 %( 830/1005) of the infants were aged 1-6 months. The median age of the infants was 3
months (Interquartile range= 2-4) with even distribution between infants from mothers with
intervention and those without intervention (Table1).

Table 1: Socio-demographic characteristic of the infants
Variables Frequency Percent

Sex
Female 554 55.1
Male 451 44.9

Age(months)
1-6 830 82.6
7-12 151 15
13-18 24 2.4

Residence
Mwanza 249 24.7
Mara 251 25
Kagera 252 25.1
Shinyanga 253 25.2

HIV-1DNA PCR results
Of the 1,005 samples, 61 (6.1%) were HIV-1 DNA PCR positive. The prevalence of HIV-1 was highest
among infants from Mwanza. However, the regional difference between prevalence was not
statistically significant (Table 2). The prevalence was significantly higher in male infants than
females (p=0.011); it was also significantly lower among those from mothers under the
intervention (p=0.001).

Table 2: HIV- 1 DNA PCR results, Socio demographic factors and PMTCT intervention
Infant characteristic Positive

(n %)
Negative
(n %)

Total P value

Residence
Mwanza 16 (6.4) 233 (93.6) 249 0.935
Mara 15 (5.9) 236 (94.1) 251
Kagera 14 (5.6) 238 (94.4) 252
Shinyanga 13 (5.1) 240 (94.9) 253

Age(months)
1 – 6 50 (6) 780 (94) 830 0.776
7 - 12) 9 (6) 142 (94) 151
13 - 18) 2 (8.3) 22 (91.7) 24

Sex
Female 24 (4.3) 530 (95.7) 554 0.011
Male 37 (8.2) 414 (91.8) 451

PMTCT intervention
Yes 41 (4.5) 867 (95.5) 908 0.001
No 20 (20.6) 77 (79.4) 97
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Of 209 women who were on HAART during pregnancy and delivery one (0.5%) infant DBS was
positive for HIV- 1 DNA. Out of 239 women who did not receive any ARV therapy during
pregnancy and delivery, 30 (12.6%) had positive HIV- 1 DNA PCR. Of the women who received AZT
during pregnancy, 5/4% (30/557) had positive HIV-1 DNA PCR compared to 12.6% (30/239) from
mothers with no therapy (Table 3). The use of antiretroviral drugs during delivery was associated
with significant decrease DBS positive rates (p=0.001).

Table 3: Drug regimen of (mother and infant) and HIV- 1 DNA PCR result of infants

Drug regimen
HIV- 1 DNA PCR results of infant

p-valuePositive
n (%)

Negative
n (%) Total

Mother in pregnancy
TDF+3TC+EFV 1 (0.5) 208 (99.5) 209 0.001
AZT 30 (5.4) 527 (94.6) 557
No therapy 30 (12.6) 209 (87.5) 239

Mother during delivery
TDF+3TC+EFV 1 (0.5) 208 (99.5) 209 0.001
sdNVP 4 (2.5) 159 (97.5) 163
NVP+AZT+3TC 4 (1.4) 278 (98.6) 282
No therapy 30 (12.6) 209 (87.4) 239
Missed information 22 (19.6) 90 (80.4) 112

Infant therapy after birth
NVP 29 (3.9) 726 (96.1) 755 0.001
No therapy 32 (12.8) 218 (87.2) 250

Discussion

Results from this study suggest that ART are effective in reducing mother-to-child transmission of
HIV in the target population. Lake Victoria Zone had a prevalence of 6.1% regardless of PMTCT
intervention utilization. This indicates declining rate as compared to findings of the previous
study (Nuwagaba-Biribonwoha et al., 2010) which reported a 17% transmission rate regardless of
PMTCT intervention. The slightly higher HIV prevalence in Mwanza could be explained by the
more access to health facilities in the city which facilitate increase of HIV testing and
identification of positive cases.

In our study setting PMTCT intervention was associated with significant decrease in
transmission of HIV. Similar findings have been previously in three regions in northern Tanzania
(Buchanan et al., 2014). However, its practice is facing challenges in infants diagnosis (Chiduo et
al., 2013). Our findings are comparable to a study in Zambia which observed lower transmission
rates among infants/mother who received antiretroviral therapy than those who did not receive
(Stringer et al., 2005). In addition our study confirmed earlier observations in northern Tanzania
regarding HIV transmission rate (Buchanan et al., 2014).

Based on drug regimen, women who did not get any therapy during pregnancy had
higher transmission rates than those who used AZT or those on HAART. These findings support
the use of HAART during pregnant in reducing transmission rate. Prevalence of HIV is lower in
infants whose mothers received HAART than those who received AZT alone. Similarly, single dose
nevirapine (sdNVP) 6 months after birth is effective in reducing transmission rate (Coovadia et al.,
2012). Moreover, in the present study single dose AZT was effective in reducing MTCT (Connor et
al., 1994).

Women who used alternative first line regimen (NVP+AZT+3TC) had a lower transmission
rate than that documented by WHO (2007). However, there is missing information in some
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women regarding the therapy used during delivery and some did not get therapy during delivery.
This could partly be due to the poor adherence "take-home" of ARV for mother and newborn
when given to HIV positive women at antenatal clinic and insufficient use of facility-based
delivery. Similar observations have been reported in previous studies (Cook et al., 2011; Musoke et
al., 1999).  Infants who were not given NVP after birth had high transmission rate than to those
who were given NVP. It was not clearly documented how long the infants used NVP. However,
following the national PMTCT guidelines (Gamell et al., 2013) the dose should be up to six weeks
of age. Provision of further therapy is recommended especially in low income countries to sustain
the benefit of PMTCT through breastfeeding (Team, 2002).

In the present study, administration of sdNVP only during delivery reduced the
transmission rate to 2.5% which is lower than rates reported by others (Lallemant et al., 2004;
Taha et al., 2004). This suggests that sdNVP is still a cost effective intervention compared to triple
therapy. It has potent antiviral activity and is rapidly absorbed and passed through the placenta
(Minkoff & Augenbraun, 1997). As most HIV transmission occurs during active labour, rapid
intrapartum interventions can impact transmission significantly. NVP has been shown to decrease
HIV-RNA viral load by 1.3 logs after a single dose at 1 week postpartum (Musoke et al., 1999).

The use of HAART in this study have been shown to be more effective in reducing MTCT
compared to single therapy and similarly to those without any therapy. Our results are
comparable to findings of a previous study by Chasela et al., (2010) and consistent with the recent
WHO recommendations (WHO, 2009). This also has been observed in previous intervention
programme in the Haydom Lutheran Hospital in northern Tanzania (Evjen-Olsen et al., 2009;
Johannessen et al., 2009). Our study reported a lower rate as compared to the rate among
pregnant women on HAART elsewhere (Cooper et al., 2002; Stinson et al., 2010). Despite the
effectiveness of this approach, it is associated with high cost that might hinder the goal of
reduction of MTCT especially in low income countries like Tanzania (Robberstad & Evjen-Olsen,
2010).

In conclusion, the findings from this study suggest that PMTCT programme in the Lake
Victoria zone of Tanzania is effective in reducing the prevalence of HIV infection. The use of
HAART is therefore important in reducing MCTC  and this can be achieved by close monitoring of
maternal health through increasing HIV testing among pregnant women and identify those in
need of treatment.
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