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ABSTRACT

The World Health Organization report indicates that in 2013, about 35 million people worldwide
lived with HIV and AIDS.HIV can be transmitted from mother to child during pregnancy, at
childbirth and during breastfeeding. High rates of mother-to-child HIV transmission (MTCT) in
developing countries continue to happen despite availability of efficacious interventions.
Numerous studies have shown that socio-demographic, clinical and biological correlates and
TAT are known to influence MTCT. Yet socio-demographic characteristics of the HIV positive
mother-infant pair, the clinical and biological correlates, MTCT rates and the DBS-PCR turn-
around-time (TAT) and the associated factors have not been ascertained in the local setting of
Ministry of Health facilities in Kakamega, Bungoma, Vihiga and Busia counties, Kenya. The
purpose of this study was to determine MTCT of HIV using single, dual and triple ARV
prophylaxis regimens and their socio-demographic, clinical, biological correlates and to assess
the DBS-PCR TAT and the underlying factors in the four counties. A retrospective cohort study
using prospectively collected data in MOH HEI register from 24 health facilities was carried out.
Between January 2012 and June 2013, 1751 HIV mother-baby pairs were enrolled in the 24
health facilities with missing data standing at an average of 18%.The study population comprised
of HIV positive mother-baby pairs enrolled from January 2012 to June 2013. The outcome
measures were infant HIV status at 6 weeks, 9 to <18 months and 18-24 months. Analysis was
done using descriptive statistics, chi-square test, and logistic regression. Majority of mothers
79.3% were legally married, 5.4% were single, 5.4% were widowed, 3.5% divorced, 1.8% were
cohabiting, 0.9% were separated. About 78.1% received HAART, 14.2% received AZT, 1.7%
received NVP, 4.3% received no prophylaxis. The MTCT rates were 5.9%, 7.7% and 5.6% at 6
weeks, 9 to <18 months and 18 months respectively.HIV transmission rate at 18-24 months by
ARV prophylaxis regimen received showed 7.1%, 3.3%, 5.4%, 8.2% for sdNVP, AZT, HAART
and none respectively (p<0.001).EBF had 3.8% HIV positivity, ERF had 15.8% HIV positivity
and MF had 13.2% HIV positivity (p<0.001).Babies born to separated mothers had
approximately 7 times likelihood of having HIV negative results at 18-24 months as compared to
widowed women (OR=7.517, p=0.022).Babies who were exclusively breastfed at 6 weeks
weremore likely to be HIV negative at 18-24 months by approximately 76% (p<0.001) as
compared to babies who were exclusively breastfed on replacement feeds. The mean duration
between collection and receiving specimens at Alupe KEMRI laboratory was 16.5days, between
receiving and testing the specimens at the laboratory was 16.8days and between specimen
collection and results received at the health facilities was 46.9days. Results showed most
mothers were legally married. Widowed women wereless likely to have HIV negative babies at
18-24 months as opposed to separated women. Most of the mother-baby pairs received HAART
prophylaxis, followed by AZT with 1.7%receiving NVP prophylaxis while4.3% didn’t receive
any form of ARV prophylaxis. AZT depicted the lowest MTCT rate at 18-24 months. Exclusive
Breast Feeding (EBF)was associated with a low HIV positivity as compared with Exclusive
Replacement Feeding (ERF) and Mixed Feeding (MF). Delays were noted in submitting the
specimens to Alupe KEMRI laboratory due to batching and hubbing practices. HIV prevention
efforts should focus on widowed women; EBF at 6 weeks be encouraged and specimen batching
and hubbing be discouraged. The results of the study will inform PMTCT programming and
policy formulation and county and national levels.
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DEFINITION OF TERMS

ARV: ARV is an abbreviation for anti-retroviral drugs. Antiretroviral drugs are medications for the
treatment of infection by retroviruses, primarily HIV.

ARV prophylaxis: Isshort-term use of antiretroviral drugs to reduce HIV transmission from mother
to infant.

Context: Is the circumstance that form the setting for an event, statement, or idea, and in terms of
which it can be fully understood and assessed. It can also refer to the circumstances in which an event
occurs; a setting [Free Dictionary (www.thefreedictionary.com/context, retrieved on 27th April
2011].

Early Infant Diagnosis (EID): Is the process of identifying HIV-infected infants under the age of 18
months using virology tests (DNA-PCR) methods to detect viral nucleic acids or proteins. This
provides a critical opportunity in the early identification and strengthening of follow-up of HIV-
exposed children, assures early access to ARV treatment for infected children, and aid evaluation of
PMTCT programmes, and increase capacity to use laboratory technology in testing for HIV.
Mother-to-child transmission of HIV: HIV transmission from HIV-infected woman to her child
which can occur during pregnancy, delivery or breastfeeding period.

MTCT rate: Proportion of children born to HIV positive women that tested positive for HIV at
selected points in time.

PMTCT: Refers to interventions to prevent transmission of HIV from a mother living with HIV to

her infant during pregnancy, labour and delivery, or during breastfeeding.

XV



CHAPTER ONE
INTRODUCTION AND BACKGROUND
1.1Background information

The HIV and AIDS remains one of the key challenges in the 21% century with political,
economic, public health, social and scientific consequences globally. HIV and AIDS cases
have been reported in all regions of the world, but most people living with the disease reside
in low- and middle-income countries, more so in sub-Sahara Africa that carries 60% of the
world’s disease burden despite having only 10% of the world’s population (UNAIDS, 2009).
According to UNAIDS, there are 13 high burden countries which account for 75 percent of
the estimated 1.5 million pregnant women living with HIV in 2007 in low and middle-income
countries and nearly 75 per cent of all children living with HIV. All but one of these countries
(India) are in sub-Saharan Africa, Kenya inclusive (UNAIDS, 2010). In 2009, around
400,000 children under 15 years became infected with HIV, mainly through mother-to-child
transmission (MTCT). About 90% of these MTCT infections occurred in Africa where AIDS

is beginning to reverse decades of steady progress in child survival (UNAIDS, 2010).

In Sub-Saharan Africa where HIV prevalence is highest, women are most affected with an
average of 13 infected women for every 10 infected men. The high HIV prevalence in
women of childbearing age threatens child survival and development globally as 640,000
children are infected with HIV mostly due to MTCT and 540,000 die of AIDS every
year(Walker, Schwartlander, & Bryce, 2002). In many sub Saharan Africa countries
including Kenya, this epidemic is reversing child survival gains of the past decade (Walker et

al., 2002). This is a worrying trend from a public health point of view.

According to Kenya AIDS Indicator Survey (KAIS) 2007, the HIV sero-prevalence in Kenya

is 7.8% among adults aged 15-49 years, being higher in women (8.7%) than in men (5.6%)



(MOH, 2007b). With an HIV prevalence of 7.8%, the number of HIV - exposed babies is
114,101 and at least 45,640 HIV-positive babies are born, assuming a 40 %

transmission(MOH, 2008).

In Kenya, the first case of HIV and AIDS was diagnosed in 1984 and by 2003 there were an
estimated 2.3 million infected people with a prevalence of 10.2% among adults(MOH, 2004).
Kenya’s Ministry of Health (MoH), through NASCOP (National AIDS and STI Control
Programme), took several actions to expand and strengthen PMTCT interventions in the
country over the years. In 1994,PMTCT services were initiated with establishment of pilot
PMTCT sites in Nairobi, Karatina and Homa Bay. In 1996, the Kenya Obstetrical and
Gynecological Society (KOGS) spearheaded the development of the first guidelines for
PMTCT in the country. In 2000, a National Technical Working Group (TWG) on PMTCT
was formed. The TWG, co-chaired by NASCOP and the Division of Reproductive Health,
coordinates implementation and provides technical support to the National PMTCT
Programme. By 2002 National guidelines for PMTCT had been prepared and
distributed(MOH, 2004). As new PMTCT projects began, the TWG served as a forum to
provide ongoing review of guidelines, program implementation, update stakeholders and
discuss challenges and upcoming activities.The TWG is also responsible for updating
national guidelines for PMTCT. These guidelines recommended routine opt-out HIV testing
and counseling and administration at first contact of single dose Nevirapine to mother and
baby. The goal of the National PMTCT Program was in line with the goal set out at the
United Nations General Assembly Special Session on HIV and AIDS (UNGASS) in 2001 to
reduce the proportion of infants infected with HIV by 20% by the year 2005 and 50% by
2010. In Kenya, the National PMTCT Programme plans for universal PMTCT coverage.This

massive roll out of PMTCT services aimed to meet the UNGASS target(DOC, 2001).In order

2



to meet the stated PMTCT goals, the Kenya Ministry of Health adopted the global guidelines

for prevention of MTCT transmission of HIV(MOH, 2005).

HIV can be transmitted from a mother to her child during pregnancy, at childbirth and
through breastfeeding. Almost all infections in infants can be avoided by timely delivery of
known, effective interventions to prevent mother-to-child transmission. Without treatment,
around 15-30% of babies born to HIV positive women will become infected with HIV during
pregnancy and delivery(De Cock et al., 2000). A further 5-20% will become infected through

breastfeeding (De Cock et al., 2000).

The high rates of MTCT in developing countries, compared to much lower rates in richer
countries, illustrate growing inequalities in global health. In the wealthy countries, the rate of
MTCT is less than 2% because of widespread access to anti-retroviral therapy (ART),
planned caesarean sections (CS), the means to safely formula feed, and access to quality
medical services(MOH, 2008). Consequently,modifications on the guidelines have been
made to keep abreast as science reveals better ways of preventing MTCT of HIV. The revised
2008 PMTCT guidelines are part of the implementation instruments towards universal access
to PMTCT services, and a response to the call to action towards HIV-free and AIDS-free

generation(MOH, 2008).

The current PMTCT guidelines recommend use of more efficacious regimens—the dual and
triple therapy.In the guidelines, pregnant women who are not eligible for ART should be
started on ARV prophylaxis. They should be initiated on AZT (300 mg BD) from 14 weeks
of pregnancy or as soon as possible thereafter. At the onset of labour, HIV-infected pregnant

women receive AZT 600 mg PLUS 3TC 300 mg PLUS NVP 200 mg at once followed by


http://www.avert.org/hiv.htm

AZT (300 mg BD) and 3TC (150 mg BD) seven days post-delivery. Single dose NVP given
at the beginning of labour has the ability to rapidly decrease intracellular and extracellular
HIV viral levels and to act synergistically with AZT and 3TC. However, to reduce the risk of
development of NVP resistance following sd-NVP, a 7-day post-partum regimen of AZT and
3TC is given to the mother after delivery. This is called OPTION A of ARV prophylaxis

(MOH, 2011b).

However, in settings with the capacity to initiate and monitor triple therapy on HIV-infected
pregnant women, triple ARV prophylaxis can be used, in a therapy regimen called OPTION
B. Due to the risk of NVP-associated hepatic toxicity in women with a CD4+ count >250
cells/ mm3, it may be necessary to use LPV/r-based triple therapy(MOH, 2011b). Emerging
evidence has shown increased morbidity and mortality in patients who interrupt ART hence
women who are initiated on triple ARV prophylaxis (OPTION B) for PMTCT should
continue with lifelong therapy irrespective of CD4+ count or WHO clinical stage or
breastfeeding status. HIV-exposed infants of women on ART (for their own health or for
PMTCT - option B) should receive 6 weeks of daily nevirapine irrespective of breastfeeding
practices. Infants who are breastfeeding and whose mothers are not on ART should receive
daily nevirapine until one week after complete cessation of breastfeeding. Infants who are not

breastfeeding should receive 6 weeks of daily nevirapine (MOH, 2011b).

Significant programmatic experience and research evidence regarding HIV and infant feeding
which have accumulated since WHO's recommendations on infant feeding in the context of
HIV were last revised in 2006. In particular, evidence has been reported that antiretroviral
(ARV) interventions to either HIV-infected mother or HIV-exposed infant can significantly

reduce the risk of postnatal transmission of HIV through breastfeeding. This evidence has



major implications for how women living with HIV might feed their infants, and how health
workers should counsel these mothers. Together, breastfeeding and ARV intervention have
the potential to significantly improve infants' chances of surviving while remaining HIV
uninfected. The benefits of breastfeeding can now be achieved by mothers living with HIV,
with a very low risk of transmitting HIV to the infant when breastfeeding is combined with
maternal or infant antiretroviral (ARV) interventions. This avoids the risks associated with
formula feeding and attains the ultimate goal of "HIV-free survival® for more

infants(WHO/UNICEF, 2010).

Where national authorities promote breastfeeding and ARVs, mothers known to be HIV-
infected are now recommended to breastfeed their infants until at least 12 months of age. The
recommendation that replacement feeding should not be used unless it is acceptable, feasible,

affordable, sustainable and safe (AFASS) remains(WHO/UNICEF, 2010).

To determine the HIV status of children less than 18 months, virological tests such as DNA-
PCR are recommended and are widely in use despite the limited availability of the laboratory
services especially in developing countries such as sub-Saharan Africa.The Early Infant
Diagnosis (EID) was born from the realization that children below 18 months may not benefit
from HIV testing and yet they are at risk of getting the virus through their mothers(Ostfeld,
2009). Early Infant Diagnosis coverage is still unacceptably low, despite scale-up of
laboratory capacity for virological testing and implementation of larger dried blood spot
testing networks.Some of the challenges of EID include insufficient infrastructure, lack of
access to EID for children born to women living with HIV and operational barriers such as

turnaround time for results varies greatly and loss to follow up(Ostfeld, 2009).



Some countries have made great strides in providing access to early infant diagnosis of HIV.
In 2007, 30 low- and middle-income countries used DBS filter paper to perform DNA PCR
testing for HIV in infants, up from 17 countries in 2005 (UNICEF/UNAIDS/WHO, 2008).
DBS has been used for transporting specimens to a centralized laboratory for HIV DNA
testing in several countries in sub-Saharan Africa (Botswana, Cote d’Ivoire, Kenya, Rwanda,

South Africa, Zambia and others).

Early Infant Diagnosis begun in Kenya in 2005, on a small scale in Nairobi and Busia, but
has now expanded and covers the entire country. Currently, there are four testing laboratories
that are based in different parts of the country: KEMRI HIV Research Laboratory in Nairobi,
KEMRI-WRP CRC laboratory in Kericho, KEMRI-CDC Laboratory in Kisumu and KEMRI-
ALUPE Laboratory in Busia. There is currently a coordinated plan to scale-up the testing in
these laboratories and to increase the number of testing laboratories. Initially offered to
symptomatic infants with known or suspected HIV exposure, the EID was expanded with the
help of Ministry of Health (MOH), Clinton Foundation (CF) and PEPFAR. In May 2006, the
MOH introduced a national EID algorithm recommending PCR testing in all HIVV-exposed
infants from 6 weeks with confirmatory antibody test at 18 months. The network of 4
laboratories provides DNA PCR testing (Roche Amplicor 1.5). Over 500 health care
providers (HCP) from > 36 districts trained in DBS sample collection. Antenatal cards were
used to identify HIVV-exposed infants. DBS samples were shipped to network laboratories by

courier services.

In collaboration with National AIDS and STD Control Programme (NASCOP), National
Public Health Laboratories (NPHLS), The Walter Reed Project (WRP), The Clinton

Foundation Health Access initiative (CHAI), Centers for Disease Control and Prevention



(CDC), International Centre for AIDS Care and Treatment Programs (ICAP), and Academic
Model Providing Access to Healthcare (AMPATH), KEMRI has since 2006 worked on the
study for EID of HIV in Kenya which is currently being coordinated by the Centre for
Infection and Parasitic Diseases Control (CIPDCR) in Alupe-Busia.Since 2009, there have
been deliberate efforts to scale-up EID in Western Kenya to ensure that all the PMTCT sites
are offering the services as part of the routine laboratory support. This has seen improved
access of the EID-DBS sites from the initial 2 sites (Kakamega Provincial Hospital and Busia

District Hospital) to the current 300 by 2016.

Turnaround time (TAT) for results vary greatly. Slow TAT for PCR results is a major
problem for retention, aggressive clinical progression and high HIV-related mortality in
infants. In some countries, site level batching has significantly increased TAT and low rates
of result return within 30 days. In cases where there is an additional step in the transport
network between the site and the central lab (for example a hub site) TAT for EID result
increased greatly. Even when results are returned within 30 days, many patients never
receive their results, underscoring other challenges with counseling, patient follow up and
data systems(Ostfeld, 2009).0One challenge is that the type of laboratory which can support
sophisticated PCR equipment is often only available at a referral point or center of
excellence, although blood samples can be taken from more remote locations and brought

into the central laboratory.

The context, resources and demands of PMTCT programmes differ greatly across regions and
even across programmes within the same country. The greatest strength of this study is that it
was conducted in the local setting of Ministry of Health facilities in the four counties in

Western Kenya. As a result, the findings of the current study more likely reflect the actual



outcomes of MTCT rates within the public health facilities in Kenya and sub-Saharan African

than do results from randomized clinical trials.

The objectives of this study were to describe the social and demographic characteristics of
mother-infant pair and their association with MTCT, ascertain the different PMTCT
approaches or regimens that mothers and infants receive, their MTCT rates and socio-
demographic, clinical and biological associated correlates and determine the DBS-PCR TAT

and associated factors in Vihiga, Bungoma, Kakamega and Busia counties, Kenya.

1.2Problem statement

Prevention of Mother-To-Child Transmission (PMTCT) of HIV is critical for most ministries
of health in the world because Mother-to-child transmission of HIV accounts for over 90% of
new pediatric HIV infections(UNAIDS, 2009) and therefore prevention of mother to child
transmission of HIV is critical in averting the number of new infections in children. Social
and demographic characteristics such as sex, maternal age, maternal weight, marital status

have been shown to affect the MTCT rates.

Western Kenya has witnessed tremendous progress since 2001 and this has seen the scale-up
of PMTCT sites from the initial 5 to the current 300 (90%) (DHS2, accessed in October
2015)and this means that Kenya has met the UN General Assembly Special Session on Drugs
(UNGASS) target. Despite the rapid expansion of PMTCT programs, not all mothers are able
to access PMTCT services leading to an increased infection of children born by these
mothers. In addition, the exact MTCT rate with different PMTCT approaches in Kenya and
western Kenya in particular had not been ascertained. Antiretroviral prophylaxis is a key

PMTCT intervention and over the last decade, there has been progressive shift from the
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initially WHO recommended sdNVP to more efficacious regimens. This shift also encourages
initiation of ARV prophylaxis as early as the first trimester. The low proportion of women
who make the 1% ANC visit during the 1% trimesterpresents a challenge for implementation of
the more efficacious ARV PMTCT regimen that should be initiated for the HIV infected

pregnant women starting from the end of the 2"%trimester(Mutsotso et al., 2009).

An essential first step in caring for HIV-infected children is accurate and early diagnosis of
HIV. This requires scaling up of Early Infant Diagnosis (EID)as part of health systems
strengthening interventions such as increasing laboratory capacity, provision of equipment,
ensuring a reliable supply of reagents, the training of service providers and the establishment

of networks that effectively link diagnosis with care.

In western Kenya, the scale-up of PMTCT services has served as bedrock for the scale-up of
EID with all the PMTCT sites currently offering these services. Despite these successes, a
number of challenges still exist. Forexample, inadequate infrastructure, shortage of human
resource, lack of adequate training and stigma that could influence MTCT rates in Western
Kenya. To date, there is inadequate dataon the context, the status of the ART prophylactic
regimens in use and MTCT rates that would guide evidence-based PMTCT program
implementation in Kenya. As such, the current study aimed at determining the social and
demographic characteristics of mother-infant pairs, MTCT rates with single, dual (Option A)
and triple ARV prophylaxis regimens (Option A, B and B+)and associated socio-
demographic, clinical and biological correlates as well as the PCR-DBS TAT in Western

Kenya.



1.3 Objectives

1.3.1 Broad objective

To determine the mother-to-child transmission of HIV using single, dual and triple
antiretroviral prophylactic regimens, their correlates and turnaround time in Vihiga,

Kakamega, Bungoma and Busia counties, Kenya.

1.3.2 Specific objectives

a) To examine the socio-demographic characteristics of HIV positive mother-infant pair
in Vihiga, Kakamega, Bungoma and Busia counties in Kenya;

b) To determine the MTCT rates at selected time points for single, dual and triple ARV
prophylaxis regimens and the associated socio-demographic, clinical and biological
correlates in Vihiga, Kakamega, Bungoma and Busia counties in Kenya;

c) To determine the DBS-PCR turnaround time (TAT) and the underlying factors in
Vihiga, Kakamega, Bungoma and Busia counties in Kenya.

1.3.3 Research questions
1. What are the socio-demographic characteristics of mother-child pair in Vihiga,

Kakamega, Bungoma and Busia counties, Western Kenya?
2. What are the MTCT rates of single, dual and triple ARV prophylaxis regimens on
MTCT rates in Vihiga, Kakamega, Bungoma and Busia counties, Western Kenya?
3. What are the DBS-PCR turnaround time and the associated factors in Vihiga,

Kakamega, Bungoma and Busia counties, Western Kenya?
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1.4Significance of the study

Most countries have made remarkable progress towards preventing mother-to-child
transmission (PMTCT) of HIV, particularly in sub-Saharan Africa. But Mother-to-child
transmission (MTCT) of HIV continues to occur in children during pregnancy, labour and
delivery, or breastfeeding, at a time, when there are available effective interventions to curb
the infection and better resourced countries have been able to bring the risk of children
infected though MTCT to less than 2%. This study established the socio-demographic
characteristics of the HIV positive mother-infant pairs in Vihiga, Bungoma, Kakamega and
Busia counties in Kenya. It revealed that majority of the HIV positive women accessing

PMTCT services are legally married and young adults aged between 25 to 49 years.

In sub-Saharan Africa, MTCT rates as high as 25% had been reported (Jackson et al., 2003a).
Prevention of mother to child transmission of HIV is one of the key interventions in reducing
the number of new pediatric HIV infections. It also increased child health and survival,
decreases the load on the health system and gives an opportunity to improve and expand
health services and strengthen the existing health infrastructure. It is critical in keeping
mothers alive and reduced the number of orphans. This study revealed near universal usage
of ARV prophylactic regimen at 94% with majority receiving HAART prophylactic regimen.
AZT and the single dose NVP is less commonly use in line with the Kenya national PMTCT
guidelines. The study further demonstrated that AZT prophylactic regimen had the lowest
MTCT rates at 3.3% with HAART prophylactic regimen recording an MTCT rate of 5.4%.
While this contravenes numerous studies done that depicts HAART having the lowest MTCT
rates and therefore more efficacious, further studies would be needed to understand why AZT

still demonstrates a lower MTCT rate as compared to AZT. The study also demonstrated that
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low CD4 count, signs of TB infection were associated with a higher likelihood of having HIV
infected infant at 18-24 months. Exclusive breastfeeding at 6 weeks was the strongest

predictor of infants HIV status at 18-24 months and should therefore be encouraged.

Initially, Early Infant Diagnosis (EID) had not been widely available but in the last 2 years
efforts had been made to scale up the services to ensure all the PMTCT sites offer the
services. It was believed that the timelier the rapid testing was performed, the more efficient
and effective the treatment would be. The study revealed that the TAT was 47 days but there
was county variation with Vihiga County recording lower TAT of 33 days. The reasons for
the high TAT is due to specimen batching and hubbing at the peripheral and central health
facilities respectively. Vihiga County tended to have less batching and less hubbing of DBS
specimens at the health facilities.The results of this study would support PMTCT program
design in Western Kenya and also be useful in informing the national PMTCT policy

implementation.
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CHAPTERTWO
LITERATURE REVIEW
2.1  Socio-demographic characteristics of HIV positive mother-infant pairs
Over 33.4 million people are living with HIV and AIDS worldwide, and about two-thirds or
22.4 million of PLHIV live in sub-Saharan Africa(UNAIDS, 2004; 2009). HIV and AIDS
mainly affects people of reproductive age and increasingly affects women, who now account
for 57% of new infections in sub-Saharan Africa, where women are 30% more likely to be
living with HIV and AIDS than men, and young women aged 15-24 are nearly four times
more likely to be infected than their male counterparts(UNAIDS, 2004; 2009). As the period
from infection to the development of AIDS and subsequent death is much shorter for children

than adults, 20-25% of infected children die before the age of 2 and 60-70% die before

5(UNAIDS, 2004; 2009).

Children constitute 14 percent (370,000 of 2.7 million) of new global HIV and AIDS
infections 14 percent (270,000 of 2.0 million) of HIV and AIDS deaths annually, 6 percent
(2.0 million of 33.0 million) of the persons living with HIV. Over 90% of HIV infections
among children occur through mother-to-child transmission(UNAIDS/WHO/UNICEF,

2008).

In Sub-Saharan Africa where HIV prevalence is highest, women are most affected with an
average of 13 infected women for every 10 infected men. This difference is even more
marked among young people (15-24 years) with three out of four people living with HIV
being female(UNAIDS, 2006).HIV and AIDS transmission from mother to child in Kenya is
one of the biggest health and development challenges in Kenya(MOH, 2007a). According to

Kenya AIDS Indicator Survey (KAIS) 2007, the HIV sero-prevalence in Kenya is 7.8%
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among adults aged 15-49 years, being higher in women (8.7%) than in men (5.6%)(MOH,

2007a).

Numerous studies have demonstrated associations between social and demographic factors
such as marital status, level of education, gender, maternal weight, maternal age, baby’s birth
weight and the prevalence of HIV (Barongo et al., 1992; Dunkle et al., 2008; Farquhar et al.,
2011; Hira et al., 1990; Manyahi et al., 2015; Matovu, 2010; Melku, Kebede, & Addis, 2015;
Taha et al., 2005; Yahya-Malima, Olsen, Matee, & Fylkesnes, 2006). However, no known
study from the literature search has been done to demonstrate the social and demographic
characteristics of HIV positive pregnant women in western Kenya.This study sought to
determine the socio-demographic characteristics of mother-baby pairs in Kakamega, Vihiga,

Busia and Bungoma counties.

2.2 Mother-to-Child Transmission of HIV (MTCT) rates at selected time points for
dual and triple ARV prophylaxis regimens and the associated factors
Mother to child transmission of HIV can occur during pregnancy, delivery and breastfeeding.
In the absence of any intervention, rates of MTCT of HIV can vary from 15% to 30%,
without breastfeeding, and can reach as high as 30% to 45% with prolonged breastfeeding
(De Cock et al., 2000). Transmission during the peri-partum period accounts for one- to two-
thirds of the overall transmission rate, depending on whether breastfeeding occurs or not, and
the peri-partum and breastfeeding period has thus become the focus for efforts to prevent

MTCT.
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2.2.1Mother-to-Child Transmission (MTCT) of HIV rates
Prevention of mother to child transmission of HIV (PMTCT) is supposed to reduce MTCT
rate to single digit figures. The transmission of HIV from an infected mother to her child can
be reduced to 2 % or less by intensive interventions that include combination potent anti-
retrovirals, obstetrical interventions including elective caesarean section at 38 weeks and
complete avoidance of breastfeeding (Cooper et al., 2002; Dorenbaum et al., 2002; ECS,
2001; Mofenson & Munderi, 2002). ARV prophylaxis alone, administered in the period
around a vaginal delivery, reduces by between 30% and 50% the rate of peri-partum

transmission(Cooper et al., 2002).

In resource-constrained settings, elective cesarean section is seldom available and safe, and
refraining from breastfeeding is often not feasible or acceptable. Also, even where peri-
partum ARV prophylaxis is used, infants remain at substantial risk of acquiring infection in
the breastfeeding period (Philippe, 2006). Furthermore, preventive ARV interventions have

not yet been implemented on the scale required (Dabis & Ekpini, 2002).

2.2.2 Rat_es of Mother-to-Child Transmission of HIV of different PMTCT
regimens

Mother to child transmission of HIV (MTCT) is highly preventable and the incidence has

fallen over 95% in the United States - from over 2,000 to less than 100 each year (Barnhart,

October 2007). Breastfeeding through 6 months leads to about 10% extra transmission (from

20% to 30%), while breastfeeding through 18-24 months leads to about 17.5% extra

transmission (from 20% to 37.5%), compared to no breastfeeding. In PMTCT programmes,
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breastfeeding was proposed to be as short as possible, around 6 months. Hence that will still

lead to about 10% transmission (De Cock et al., 2000).

Studies on MTCT and PMTCT in developing countries depict varied MTCT rates with
different ARV prophylactic regimens with different breastfeeding options. A recent review of
PMTCT rates for various infant feeding options and PMTCT regimens has been summarized
in the 2004 WHO document “Antiretroviral drugs for treating pregnant women and
preventing HIV infections in infants”. The impact on overall MTCT rates is less due to the
continued transmission risk in the post-natal period during breastfeeding. There are different
transmission rates at 18-24 months for breastfeeding populations, at 6 months or later for

non-breastfeeding populations.

In Mozambique, a study revealed that a combination of AZT, lamivudine, and Nevirapine
taken from week 28 of pregnancy and up to one month after delivery resulted in significantly
reduced HIV levels in breast milk as compared to the HIV levels found in the breast milk of
women who were not treated prophylactically (Giuliano et al., 2007). However, in Botswana
in 2010, a randomized trial in which one arm received one of two triple drug regimens
(Abacavir/Zidovudine/Lamivudine and or Lopinavir/Ritonavir/Combivir) and the control arm
received dual prophylaxis of Nevirapine/Combivir showed that HIV transmission did not
differ significantly among the groups (Shapiro et al., 2010).

2.2.3 PMTCT Guidelines in Kenya: 2013

The context, resources and demands of PMTCT programmes differ greatly across regions and
even across programmes within the same country. In 2012, Kenya published revised PMTCT

guidelines based on WHO guidelines (2010) (MOH, 2012). This guideline was in use in the
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study area during the study period. Based on the four-pronged approach promoted by the
WHO, it focused on primary prevention of HIV infection in women, prevention of
unintended pregnancies, reducing transmission during pregnancy, labor and breastfeeding
and providing support to HIV-positive women and their families. The revised guidelines
have a much greater focus on pharmaceutical prophylaxis than previous guidelines and
promote earlier initiation of therapy for all pregnant women. Women who are eligible to
receive ART (CD4 cell count of 350 or below with WHO clinical stage of | or Il, or WHO
clinical stage Il or 1V, regardless of CD4 cell count) were to be started on highly active
antiretroviral therapy (HAART) regardless of gestational age. Women not eligible for
HAART would be started on combination antiretroviral (ARV) prophylaxis at 14 weeks or
shortly thereafter and receive a combination of AZT, 3TC and NVP at the onset of labour.
The Kenyan guidelines include Option A (single dose nevirapine in labour) although option
B (more efficacious regimens) (MOH, 2012)was encouraged in settings with the capacity to
monitor women receiving triple therapy. This could also be continued through the woman’s
life without interruption, known as option B PLUS. Infants would receive nevirapine six
weeks following birth if the mother was on HAART before pregnancy or is not breastfeeding.
If the mother was breastfeeding, the infant would receive nevirapine from birth to one week
following the last exposure to breast milk. The guidelines also instructed that, at the first
ANC visit, all HIV infected pregnant women should be given single dose nevirapine for
themselves (to be taken at the onset of labour) and for the infants “to be administered soon
after birth” (MOH, 2012). These revised guidelines adhered closely to the best evidence for
PMTCT as captured in the WHO guidelines and could contribute to the elimination of

mother-to-child transmission by 2015, if implemented across the country. Barriers to
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implementation, however, could lead to inconsistent implementation and reduce the
guidelines impact.

2.2.4 Anti-retroviral drugs in the prevention of Mother-to-Child Transmission

of HIV

2.2.4.1 ARV mono-therapy for PMTCT

Human Immunodeficiency Virus (HIV) infection can be averted through the use of anti-
retroviral drugs (Soucat & Knippenberg, 1999). Anti-retrovirals work mainly through two
mechanisms (i) Reducing the viral load in the mother (a lesser quantity of virus goes to the
infant) and (ii) Preventing the virus from “fixating” itself in the child (“post-exposure
prophylaxis™). In 1994, a landmark study conducted by the Pediatric AIDS Clinical Trial
Group protocol 076, demonstrated that AZT, given to HIV-infected women during
pregnancy, delivery and post-natally to both mother and infant in a population with minimal
or no prior antiretroviral therapy reduced the risk of MTCT by two-thirds, from 25 percent to
8 percent. At the time this study was carried out, ARVs were extremely expensive and
therefore completely out of reach for developing countries where the majority of HIV
infected women live. Therefore, trials were designed to evaluate shorter duration of AZT in
Thailand among a non-breastfeeding population and later in West Africa in a breastfeeding
population. The Thailand study demonstrated Zidovudine initiated at 34-36 weeks of
pregnancy and given through to delivery reduced mother to child HIV transmission by half
among non-breastfeeding HIV infected women. In this study, MTCT transmission was 9.4%
on Zidovudine and 18.9% on placebo and efficacy was 50.1 % (Shaffer et al., 1999). Since
then many other protocols have been evaluated and shown to have varying efficacy in

breastfeeding populations (Dabis et al., 1999; Jackson et al., 2003a; Wiktor et al., 1999).
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In Ditrame study carried out in Cote d’Ivoire and Burkina Faso among breastfeeding HIV
infected women with Zidovudine given from 34-36 weeks to delivery, probability of HIV
infection in the infant at 6 months was 18.0% in the Zidovudine group and 27.5% in the
placebo group. The regimen led to a 38% reduction in early vertical transmission of HIV-1
infection despite breastfeeding (Dabis et al., 1999). A similar study done without postpartum
dose was aimed at assessing the safety and efficacy of short course perinatal oral Zidovudine
among HIV-1 positive breastfeeding women in Abidjan showed that the estimated risk of
HIV-1 transmission in the placebo and Zidovudine groups were 21.7% and 12.2% at 4 weeks
and 24.9% and 15.7% at 3 months respectively and that the efficacy of Zidovudine was 44%

at age 4 weeks and 37% at 3 months (Wiktor et al., 1999).

In a randomized clinical trial to evaluate the efficacy of two short course antiretroviral drug
regimens for prevention of HIV transmission from infected mothers to their babies found
single dose Nevirapine (sdNVP) given to the mother at the onset of labor and to the infant
within 72 hours of life reduced the risk of perinatal HIV transmission among breastfeeding
women in Uganda by 47% at 14-16 weeks and by 41% at 18 months compared to a short
intrapartum/neonatal regimen of AZT(Jackson et al., 2003b). A longer period of follow of
HIVNET 012 study showed that estimated risks of HIV-1 transmission in the Zidovudine and
Nevirapine groups were 25.8% and 15.7% by age 18 months, respectively. Nevirapine was
associated with a 41% reduction in relative risk transmission through to age 18 months
(Jackson et al., 2003a). The simplicity and affordability of the sdNVP enabled African
governments for the first time to begin to integrate PMTCT into the health care settings. The
new PMTCT guidelines recommends use of more efficacious regimens, which isa departure

from use of these single dose regimen for ARV prophylaxis (MOH, 2012).

19



2.2.4.2 Dual ARV therapy for PMTCT
In general, combination regimens are more efficacious than single-drug regimens. A meta-
analysis of individual recordsof data from several African MTCT-prevention trials indicated
that the combination of AZT and 3TC from 36 weeks of pregnancy had greater efficacy in
preventing MTCT than ARV monotherapy with either AZT from 36 weeks of pregnancy or
Sd-NVP (Valeriane, 2005). Studies in high-income countries also indicate that a combination
of ARV drugs is more efficacious than single-drug regimens (Mandelbrot et al., 2001). In a
cohort study in the United States, the risk of MTCT was 10.4% among women receiving
AZT monotherapy, 3.8% among those receiving dual ARV regimens and 1.2% in women
receiving triple-ARV regimens (Cooper et al., 2002).
2.2.4.3 CD4 driven ARV therapy for PMTCT

The previous consensus was that women meeting eligibility criteria should receive HAART
with ZDV +sdNVP plus Combivir tail for women not needing treatment and sdNVP and 1
week ZDV for babies and recommended extended infant ARV prophylaxis for those that are
breastfeeding (IAS, Cape town, 2009). A new concept that might address MTCT in HIV-
infected women with moderate to high CD4-cell counts is a triple antiretroviral prophylaxis
during pregnancy and breastfeeding (Becquet et al., 2009).New data from the Kesho Bora
multicenter randomized trial in Kenya, Botswana and South Africa compares a triple
antiretroviral prophylaxis strategy before and after birth with standard short-course
antiretroviral regimen in HIV-infected women who are not eligible for ART for their own
health. A 43% risk reduction of MTCT was shown at 12 months in the triple antiretroviral
group compared with the standard short-course antiretroviral group, whereas the number of
laboratory and clinical serious adverse events was similar in both groups. It also showed that

starting ARV prophylaxis earlier in pregnancy is more effective to reduce infant HIV
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(Gaillard et al., 2004). So, women should be encouraged to plan pregnancies and attend
antenatal care sufficiently early, to diagnose and assess maternal HIV infection and start

ARVs treatment regimen.

From the foregoing, it is clear that even though the mother to child transmission rates has
been carried out extensively in these previous studies, these had been based on randomized
controlled clinical trials and none has been conducted in the local setting of Ministry of
Health facilities in Western Kenya. Similarly, no study has been done to demonstrate
superiority of the HIV transmission rates for single, dual and triple ARV prophylactic
regimens in Western Kenya.
2.2.5 Breast milk transmission of HIV

Given the need to minimize the risk of HIV transmission to infants while at the same time not
increasing their risk of other causes of morbidity and mortality, WHO/UNICEF/UNAIDS
HIV and infant feeding guidelines for decision-makers recommendations state that “when
replacement feeding is acceptable, feasible, affordable, sustainable and safe, avoidance of all
breastfeeding by HIV infected mothers is recommended. Otherwise, exclusive breastfeeding
is recommended during the first months of lifeand should then be discontinued as soon as
feasible. The recommendations further state that “when HIV-infected mothers choose not to
breastfeed from birth or stop breastfeeding later, they should be provided with specific
guidance and support for at least the first two years of the child’s life to ensure adequate

replacement feeding” (WHO/UNICEF/UNAIDS, 2003).

In sub-Saharan Africa, where breastfeeding is critical forinfant survival, postnatal

transmission of human immunodeficiencyvirus type 1 (HIV-1) occurs in up to 16% of
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untreated infantswhen breast-feeding continues into the second year of life (Wilfert &
Fowler, 2007).The main mode of postnatal mother to child HIV transmission is breastfeeding
(MOH, 2007b). Breastfed babies continue to acquire new infections as long as they are
breastfed. Breastfeeding contributes 10-15% of HIV infections due to MTCT and therefore
significantly reduces the efficacy of ARV prophylaxis in PMTCT(De Cock et al., 2000).
Breastfeeding through 6 months leads to approximately 10% extra transmission while
breastfeeding through 18-24 months leads to approximately 17.5% extra transmission
compared to no breastfeeding (De Cock et al., 2000). The estimated annual risk of late
postnatal transmission of HIV after 2.5 months of age was 3.2 cases per 100 breastfed
children born to HIV infected women (95% CI: 3.1-3.8) in data collected before the use of
ARV (Leroy et al., 2002). Although effective interventions have been shown to reducein
utero and intrapartum transmission of HIV-1 in resource-limitedcountries, breast-feeding
attenuates the efficacy of such methods (Leroy et al., 2002).Thus, a major concern in

developing countries is HIV-1 transmissionthrough breast milk (John-Stewart et al., 2004).

Babies are at risk of breast milk transmission of HIV, as long as they continue breastfeeding.
Risk of MTCT transmission of HIV is 15-30% without breastfeeding, 25-35% with
breastfeeding shortened to 6 months and 30-45% for women breastfeeding for a median of
18-24 months (Gantt et al., 2007). In Kenya, the frequency of breast milk transmissionof
HIV-1 was 16.2% in the randomized clinical trial, and themajority of infections occurred
early during breastfeeding.The use of breast milk substitutes prevented 44% of infant
infectionsand was associated with significantly improved HIV-1-freesurvival in a highly
selected population of ARV naive women (Nduati et al., 2000). Another study estimated

annual risk of late postnatal transmission of HIV after 2.5 months of age was 3.2 cases per
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100 breastfed children born to HIV infected women (C1:3.1-3.8) in data collected before the
use of ARV (Leroy et al., 2002). Among women recently infected with HIV, the risk of
transmission through breastfeeding is nearly twice as high as for women infected before or
during pregnancy, because of high wviral load shortly after initial infection

(WHO/UNICEF/UNAIDS, 2003).

In evaluating the efficacy of a maternal triple-drug antiretroviral regimen or infant Nevirapine
prophylaxis for 28 weeks during breast-feeding to reduce postnatal transmission of human
immunodeficiency virus type 1 (HIV-1) in Southern Botswana, a randomized clinical trial
was done with two arms of treatment: either maternal triple drug prophylaxis or standard of
care treatment. The findings suggested that the use of HAART in women from early in the
third trimester of pregnancy through 6 months of breast-feeding is an effective strategy for
preventing mother-to-child transmission while allowing for the benefits of breast-feeding
(Chasela et al., 2010). In Mozambique, a prospective observational cohort study of HIV-1
exposed infants of mothers depicted that late postnatal transmission of HIV-1 is significantly
decreased by maternal use of HAART with high infant survival rates up to 12 months of age

(Marazzi et al., 2009).

In Cape Town, South Africa, PEARL study was conducted by collecting cord blood samples
from 43 delivery centers in Cameroon, Cote d'lvoire, South Africa, and Zambia, where all
sites used NVP for prophylaxis, either alone or in combination with other drugs. Of nearly
30,000 cord blood samples collected, 12 percent were HIV positive. Among positive cases,
complete charts were available for just over 3,000 cases; of those, roughly half of

mother/baby pairs received both mother and infant Nevirapine. The study also showed
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service-related failures occurred at every step of the PMTCT cascade including NVP not
being dispensed, mothers not taking NVP, and infants not being dosed. Even in sites where
PMTCT is available, less than 50% of HIV-exposed infants received sd-NVP prophylaxis

(Ekouevi et al., 2012).

In the Eastern Cape and Free State of South Africa, a study showed high HIV incidence
during pregnancy and concluded that HIV retesting should be offered in pregnancy in order
to promote PMTCT and to identify women living with HIV whose antibody levels were low

at first testing (Moodley, Esterhuizen, Pather, Chetty, & Ngaleka, 2009).

Mixed breastfeeding during the first months post-delivery is a common cultural practice in
Western Kenya and no study has been done in the Kenya to determine the impact of this
practice in the mother to child HIV transmission in an observational or operation research.
This is one of the key correlates that the study seeks to determine its effect of pediatric HIV

transmission.

The Kesho Bora Randomized Controlled Clinical Trial study conducted in Burkina Faso and
Kenya, randomized 824 pregnant women living with HIV and with CD4 counts of 200 to 500
to receive either triple ARV prophylaxis or short-ARV prophylaxis. Over three-quarters of
infants in both groups were breastfed. Infants in both groups were treated with single-dose
Nevirapine. At 12 months, the cumulative HIV infection rates among infants born to women

receiving triple-ARV and short-ARV were 5.6% and 9.3%, respectively (de Vincenzi, 2011).

In Kenya, the frequency of breast milk transmissionof HIV-1 was 16.2% in the randomized

clinical trial, and themajority of infections occurred early during breastfeeding.The use of
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breast milk substitutes prevented 44% of infant infectionsand was associated with
significantly improved HIV-1-freesurvival (Nduati et al., 2000). The risk of transmission
through breastfeeding among women recently infected with HIV is nearly twice as high as for
women infected before or during pregnancy, because of high viral load shortly after initial

infection (WHO/UNICEF/UNAIDS, 2003).

Complete avoidance of breastfeeding is efficacious in preventing MTCT of HIV, but this
intervention has significant associated morbidity (e.g. diarrhoea morbidity). If breastfeeding
IS initiated, two interventions: 1) exclusive breastfeeding during the first few months of life;
and 2) extended antiretroviral prophylaxis to the infant (Nevirapine alone, or Nevirapine with
Zidovudine) are efficacious in preventing transmission (Horvath et al., 2009). Extended
prophylaxis with Nevirapine or with Nevirapineand Zidovudine for the first 14 weeks of life
significantlyreduced postnatal HIV-1 infection in 9-month-old infants (Kumwenda et al.,

2008).

2.2.6 Risk factors during pregnancy
Early in utero HIV infection is rare, and is thought to be more common towards the end of
pregnancy. Major factors that have been associated with increased transmission include a
high maternal virus load, decreased CD4+ count, lack of HIV neutralizing antibody,
advanced clinical disease, primary infection, first-born twins, and obstetric factors including
chorio-amnionitis, mode of delivery and more than four hours of ruptured membranes before
delivery (Bryson, 1996; Landesman et al., 1996) Progressively, greater disturbances of

vaginal flora increase HIV acquisition during pregnancy (Taha et al., 1998). Placental
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disruption by for example, chorio-amnionitis, or cigarette smoking and illicit drug use, has

been associated with increased HIV transmission risk (Newell, 1998).

To determine the effects of plasma and genital immunodeficiency virus type 1 (HIV-1) on
perinatal HIV-1 transmission, a nested case-control study was conducted within a randomized
clinical trial of breast-feeding and formula feeding among HIV-1seropositive mothers in
Nairobi, Kenya. Analyses showed that, maternal viral RNA levels >43,000 copies/mL (cohort
median) were associated with a 4-fold increase in risk of HIV transmission. Maternal cervical
HIV-1 DNA, vaginal HIV-1 DNA, and cervical or vaginal ulcers were significantly
associated with infant infection, independent of plasma virus load (John et al., 2001).
Similarly, in a multicenter retrospective cohort study done in four cities in Sao Paulo State,
Brazil, to evaluate the effect of maternal, obstetric, neonatal and post-natal factors on the risk
of vertical transmission of HIV-1 supported the importance of severity of maternal HIV-1
disease in the risk of vertical transmission of HIV-1(Tess, Rodrigues, Newell, Dunn, & Lago,
1998).
2.2.7 Risk factors during delivery

Transmission during labor and delivery could occur via direct contact of the fetus/infant with
infectious maternal blood and genital secretions during passage through the birth canal,
through ascending infection from the vagina or cervix to the fetal membranes and amniotic
fluid, and through absorption in the fetal-neonatal digestive tract(Nielsen et al., 1996). Long
labor and prolonged membrane rupture may increase the risk of transmission, although this
has not been found in all studies. InFrench peri-natal cohort, hemorrhage during labor and the
presence of bloody amniotic fluid substantially increased the risk of vertical

transmission(Mandelbrot et al., 1998).
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In 1999, a study conducted in Mombasa, Kenya aimed at examining the correlation between
the presence of HIV-1 in maternal cervico-vaginal secretions and in the infant's oro-
pharyngal secretions at birth, andMTCT revealed that infant exposure to HIV-1 in the birth
canal and the presence of HIV-infected cells in the infant's oro-pharyngal cavity are
independently associated with intrapartum and early postpartum MTCT(Gaillard et al.,

2000).

A prospective clinical trial done in a governmental hospital in Mombasa, Kenya to evaluate
the effect of vaginal lavage with diluted chlorhexidine onMTCT revealed that vaginal lavage
with diluted chlorhexidine during delivery did not show a global effect on MTCT. However,
the data suggest that lavage before the membranes are ruptured might be associated with a
reduction of MTCT, especially with higher concentrations of chlorhexidine(Gaillard et al.,

2001).

Women and infants’transmission in prospective and observational studies demonstrated that
the risk of transmission of HIV-1 from mother to infant increases when the fetal membranes
rupture more than four hours before delivery(Landesman et al., 1996). Similarly, in a
multicenter retrospective cohort study done in four cities in Sao Paulo State, Brazil to
evaluate the effect of maternal, obstetric, neonatal and post-natal factors on the risk of
vertical transmission of HIV-1 indicated that MTCT transmission can be reduced by avoiding

amniocentesis(Tess et al., 1998).

A systemic review to assess the efficacy of elective cesarean section showed that elective
cesarean section is an efficacious intervention for the prevention of MTCT among HIV-1-
infected women not taking ARVs or taking only Zidovudine(Read & Newell, 2005).

However, the risk of MTCT of HIV-1 according to mode of delivery among HIV-1-infected
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women with low viral loads (low either because the woman’s HIV-1 disease is not advanced,
or because her HIV-1 disease is well-controlled with ARVS) is unclear(Read & Newell,
2005).
2.2.8 RIisk factors in the postnatal period

Breast milk can transmit HIV at any time during lactation; therefore, the rate of HIV infection
in breastfed infants is cumulative and increases with duration of breastfeeding. A meta-
analysis estimated that the cumulative probability of late postnatal transmission between 4
weeks and 18months of age was 9 infections per 100 child years of breastfeeding, and that
the risk of transmission was constant throughout breastfeeding. In this meta-analysis,
approximately 42% of all HIV infections in infants were attributable to

breastfeeding(Coutsoudis et al., 2004).

Despite a burgeoning literature on the possible mechanisms for the transmission of HIV
through breastfeeding a recent review of the subject concluded that the exact mechanism is
still unknown(Kourtis et al., 2007). Possible portals of virus entry include M cells in the
tonsils or overlying the intestinal lymphoid Peyer’s patches, direct infection of the enterocyte
or possibly direct passage through disruptions in mucosa or between immature mucosa
junctions. The roles of cell-free and cell associated virus in transmission and the association
between virus levels in plasma and in milk have not been reliably quantified(Kourtis et al.,
2007).Epidemiological study has identified a number of both maternal and infant factors
known to increase the risk of HIV transmission through breast milk. The maternal factors
include high plasma viral load, low CD4 count, breast pathology (including mastitis and
abscesses), mode of infant feeding and prolonged duration of breastfeeding (more than 6

months)(Kourtis et al., 2007).
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A nested case-control study was conducted within a randomized clinical trial of breast-
feeding and formula feeding among HIV-1seropositive mothers in Nairobi, Kenya to
determine the effects of breast milk human immunodeficiency virus type 1 (HIV-1) and
breast infections on perinatal HIV-1 transmission. The study revealed that breast-feeding,
mastitis were associated with increased transmission overall, while mastitis and breast
abscess were associated with late transmission (occurring >2 months postpartum) (John et al.,

2001).

Breastfeeding is important for the health of children and survival of young infants.
Unfortunately, breastfeeding contributes significantly to MTCT of HIV especially in the
absence of ARV treatment or prophylaxis. High viral loads of HIV in breast milk are
particularly important. In South Africa and Malawi, women with a detectable RNA viral load
in their milk at any time during the first six months postpartum were more likely to transmit
HIV than were women who did not have detectable virus in their milk(Semba et al., 1999). In
West Africa, the rate of late postnatal transmission increased 2.6 times for every log 10

increase in plasma RHA viral load measured in late pregnancy(Leroy et al., 2003).

A study done in Malawi demonstrated that mastitis and breast milk HIV-1 load may increase
the risk of vertical transmission of HIV-1 through breast-feeding(Semba et al., 1999).
However, another study done in Zimbabwe in 2005 revealed that HIVV-1 DNA loads in breast
milk were not increased during mastitis. Neither milk cell counts nor electrolyte
concentrations were useful predictors of milk HIV-1 RNA or DNA loads for individual

women(Gantt et al., 2007).
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Infant factors known to increase the risk of transmission through breastfeeding include

damage to the mucous membranes (e.g. by oral thrush), damage to the intestinal mucosa by

cow’s milk or allergic reactions to complementary foodswhich may affect intestinal

permeability(Kourtis et al., 2007).

The 2008 Kenya Ministry of Health Guidelines captures risk factors for MTCT (Table 2.1).

Table 2.1: Summary of risk factors for Mother-To-Child transmission of HIV(MOH,

2008)

Strong evidence

Limited evidence

Viral High viral load Viral resistance(theoretical possibility)
Viral genotype and phenotype.

Maternal Immune deficiency(low CD4 count), | Vitamin A deficiency, anemia, sexually
HIV infection acquired during transmitted  diseases,  chorio-amnionitis,
pregnancy or breastfeeding period frequent unprotected sexual intercourse,

multiple sexual partners, smoking, injecting
drug abuse.

Obstetric Vaginal delivery(compared to Invasive or traumatic procedures:

elective caesarean section), rupture

of the membranes for more than 4

hours

instrumental deliveries, amniocentesis,
episiotomy, external cephalic

version(ECV),etc., intrapartum hemorrhage.

Fetal/infant

Prematurity

Lesions of skin and/or mucous membranes.

Breastfeeding

Duration of breastfeeding, mixed

feeding, breast

disease(mastitis/cracked nipples)

Oral thrush (baby).
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Replacement feeding is the only way to completely avoid post-natal HIV transmission;
however, this is not an affordable, feasible, acceptable, sustainable or safe option for many
HIV-infected women in developing countries(WHO/UNICEF, 2010). Weighted against the
low (<1% per month) but ongoing risk of transmission through breast milk, breastfeeding
substantially reduces the risk of infant mortality from other infectious diseases and
malnutrition-by 4-6 fold in the first 6 months and close to 2 fold in the second six months of

life(Bhutta et al., 2008).

More recently exclusive breastfeeding has been found to result in a three-to four-fold
decrease in HIV transmission compared to non-exclusive breastfeeding in several large
prospective studies South Africa(Coovadia et al., 2007; Coutsoudis et al., 2001),
Zimbabwe(Iliff et al., 2005), Zambia (Kuhn, 2007) and Ivory Coast (Becquet et al., 2008).
The first study to show such an association came from south Africa and found that infants
who received both breast milk and other feeds were significantly more likely to be infected
by 15 months of age (36%) than those who had been exclusively breastfed for the first three
months (25%) or formula fed (19%)(Coutsoudis et al., 2001). A similar finding was reported
from the ZVITAMBO trail in Zimbabwe in 2005(1liff et al., 2005). In this study amongst
2060 HIV positive mothers with infants who were HIV-Polymerase Chain Reaction negative
at 6 weeks, the rates of postnatal HIV transmission were 5.1, 6.7 and 10.5 per 100 child years
of exclusive, predominant and mixed breastfeeding respectively. Most recently the Vertical
Transmission (VT) study in KwaZulu Natal, South Africa, assessed transmission rates at 6
and 22 weeks depending on the feeding mode. A 1372 mother-infant pairs were followed:
82% of mothers initiated exclusive breast-feeding (EBF) while women with CD4+ count

<200 were most likely to use replacement feeding from birth. By 3 months two thirds of the
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mothers were reported to still be exclusively breastfeeding and 40% were EBF at 6 months.
Replacement feeding (RF) was associated with 2-3-fold increase risk of mortality during the
first 3 months compared to EBF; and mixed feeding including solids was associated with11-
fold increased risk of infant mortality compared to EBF. Women with CD4+ counts <200 had
the highest risk of transmission, even with EBF, and of infant mortality(Coovadia et al.,
2007).

From the foregoing, it is clear that clinical and biological correlates have been ascertained in
controlled research settings but none has been conducted in the local setting of Ministry of
Health facilities more so in the four counties in Western Kenya given that no local literature
exists on the same.The study sought to ascertain the clinical and biological correlates of
MTCT rates in Western Kenya.

2.3Dry Blood Spot-Polymerase Chain Reaction (DBS-PCR) turnaround time (TAT) for

Early Infant Diagnosis
2.3.1 Early Infant Diagnosis

The primary goal of early infant diagnosis is to identify the HIV-infected child early prior to
the development of clinical disease during the first months of life and not to exclude HIV
infection(Pahwa et al., 2008). A number of different testing strategies for early infant
diagnosis have been investigated, including surrogate markers, such as
hypergammaglobulinemia, IgA HIV antibodies (since this antibody subtype is not transferred
across the placenta but is produced by the infant), qualitative p24 antigen assays,
determination of reverse transcriptase activity, and HIV viral culture (previously the gold
standard assay). Assays currently favored for early infant definitive diagnosis include nucleic
acid testing using polymerase chain reaction (PCR) assays (both qualitatively [DNA and
RNA] and quantitatively [RNA]), and p24 antigen quantitation. More recent experimental

approaches have included investigation of CD4/CD8 ratios for distinguishing HIV-infected
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from HIV-uninfected infants at an early age following exposure to HIV(Pahwa et al., 2008;
Swaminathan, Gangadevi, & Perumal, 2007).Data contributed from multiple perinatal
studies, primarily in the US and Europe, with formula fed populations showed that DNA PCR

for infant diagnosis has a sensitivity of 96-98% at 4-6 weeks of age(Dunn et al., 1995).

Early definitive diagnosis of HIV infection in infants is critical to ensuring that HIV-infected
infants receive appropriate and timely care and treatment. For this reason, the World Health
Organization (WHO), the United Nations Children’s Fund (UNICEF), and the Centers for
Disease Control and Prevention (CDC) have recommended that countries provide access to
early virological testing for HIV-exposed infants(Stevens et al., 2008; WHO, 2007a, 2007Db).
The use of the Perkin Elmer heat-denatured p24 antigen quantitation assay, designed by
Schiipbach and colleagues, has been extensively evaluated as a tool for infant diagnosis and
monitoring in several countries across different subtypes. The assay’s sensitivity in different
subtypes has been determined to be in the range of 97.7% to 100%, with specificities

similarly being between 97% and 100%(Table 2.2).
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Table 2.2: Summary of Performance of Ultrasensitive Heat-Denatured p24 Antigen
Quantitation Assay for Early Infant Diagnosis of HIV

Region Prevalent Subtype* |Sensitivity and Specificity
Tanzania(Lyamuya et al., A, D 99% sensitivity, 100% specificity
1996)

Uganda (Mulago) (Elyanu, A, D 94% sensitivity, 98% specificity overall
2007) (compared with Roche DNA PCR)
Switzerland and United B 97% — 98% sensitivity, 98% — 99%
States(Nadal et al., 1999) specificity

South Africa(Sherman, C 97.7% sensitivity, 100% specificity at 6
Stevens, & Stevens, 2004) weeks

Zimbabwe(Zijenah et al., C 96.7% sensitivity, 96.1% specificity
2005)

Thailand and E 97% — 98% sensitivity, 97% — 99%

Cambodia(Nouhin, Nguyen,
Reynes, & Henin, 2004;

Sutthent et al., 2003)

specificity

Vietnam (Annette, 2007)

E, recombinant AE

100% sensitivity, 100% specificity

*subtype nomenclature provides us with an important tool that enables us to monitor the

spread of human immunodeficiency virus type 1 (HIV -1), and the creation of an

international HIV genetic sequence database has facilitated better classification of globally

circulating viral strains. Phylogenetic analyses of the env and gag genes of HIV-1 indicate

that there are three distinct groups (M, N and O) of the virus circulating worldwide. Within

the major group M, there are currently nine defined subtypes, or clades (A to D, F to H, J and

K)(Cornelissen, van Den Burg, Zorgdrager, & Goudsmit, 2000).
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The general conclusion from published data is that the HIV-1 p24 antigen in blood is
sensitive enough for early diagnosis of HIV infection in infants and young children across
different subtypes, but only if the ultrasensitive HIV p24 antigen assay described earlier is
used. In addition, it should be noted that this assay cannot be widely recommended until the
consistent supply of Kits can be guaranteed(Stevens et al., 2008; WHO, 2007a).Nucleic acid—
based testing strategies have become the approach of choice in many centers around the
world. Qualitative DNA-based assays have been evaluated quite extensively, with the
commercial Roche HIV DNA PCR version 1.5 having the most published data to date.
Earlier assays, such as the Roche HIV DNA PCR version 1.0, were found to have reduced
sensitivities for HIV non-subtype-B viruses(Haas, Geiss, & Bohler, 1996; Obaro, Losikoff,
Harwell, & Pugatch, 2005); thus, careful evaluation across subtypes is essential. Various
studies have demonstrated that the sensitivity of DNA PCR is less than 40% within the first
48 hours after birth, though sensitivity improves to more than 90% by 2 to 4 weeks of
age(Bremer et al., 1996; Dunn et al., 1995). This increase in sensitivity should apply to all
group M subtypes detected by the current Roche version 1.5 assay(Ampliprep, 2003). The
performance of the commercially available Roche HIV DNA PCR version 1.5 assay has been
evaluated in several laboratories across a variety of different subtypes, with sensitivities and
specificities ranging from 96% to 100% and from 94% to 100%, respectively(Fischer et al.,
2004; Lyamuya, Olausson-Hansson, Albert, Mhalu, & Biberfeld, 2000; Sherman et al., 2005;

Zijenah et al., 1999).

A CDC-sponsored meeting held in Uganda in 2005 presented the collective experience with

the assay from several different African countriesshared data demonstrating the overall
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positive performance of the DNA PCR version 1.5 assay across different settings and HIV
subtypes(Stevens et al., 2008).

2.3.2 Dry blood spot-Polymerase Chain Reaction (DBS-PCR) turnaround time and
associated factors

Among the technologies available for diagnosis of HIV in infants, PCR on DNA in blood is

the most widely used and is generally considered to be the standard method. Recent studies

have also demonstrated evidence that real-time PCR for HIV RNA provides a reliable and

suitable alternative. HIV DNA PCR is a qualitative test (that is, it gives a yes/no diagnosis for

HIV infection)(Sherman et al., 2005).

Turnaround time (TAT) is the total time between specimen collection, submission,
processing and dispatch of the results for patient use.Turnaround time is one of the most
noticeable signs of laboratory service and is often used as a key performance indicator of
laboratory performance. It is useful as a source of benchmarking laboratory performance and
as measure for continuous quality improvement. It is associated with clinical outcomes and
therefore need to improve approaches to TAT. A 90% completion time (sample registration
to result reporting) of <60 minutes for common laboratory tests is suggested as an initial goal
for acceptable TAT(Hawkins, 2007).Clinicians desire a rapid, reliable and efficient service
delivered at low cost(Neuberger & Peters, 1996). Of these characteristics, timeliness is
perhaps the most important to the clinician, who may be prepared to sacrifice analytical
quality for faster turnaround time(Watts, 1995). Over 80% of laboratories receive complaints
about TAT, yet there is little agreement among clinicians on what constitutes acceptable

TAT(Valenstein, 1989).
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Across Africa, implementation of early infant diagnosis has been met with challenges, one of
which is the long turnaround time of the PCR results that results in delay in initiating infants
and children under 18 months on ARV treatment. In Cote d’Ivoire, the average test
turnaround time from sample collection to results sent to the clinic was 33 days with a range
of 8 to 58 days(Kouakou et al., 2008).However, in Rwanda the test turnaround time between
blood draw and test result back on site had a median of 17 days with a range of 9 to 54
days(Finkbeiner, 2006). In Swaziland the mean time from test to result pick-up was 63
days(Chouraya, Kieffer, Lukhele, & Madhi, 2008 ).In 2008, an evaluation of an Early Infant
Diagnosis Program using DNA Polymerase Chain Reaction (PCR), on Dried Blood Spot
(DBS) in Nigeria to demonstrate the feasibility of early infant diagnosis program in Nigeria
using DBS DNA PCR by assessing DBS collection success, average turnaround time for

return of results showed a median turnaround time of 3 to 4 weeks(Abutu et al., 2008).

In some parts of Kenya, though the ideal turn-around time of two weeks between sample
collection and delivery of results has not yet been reached, there is an improvement from an
average of four weeks to three(PIK, 2007).Factors shown to correlate with shorter total TATs
were rural locations,a lower sample collection to staff ratio,intensive care unit
specimens,plasma for potassium measurements,the practice of delivering each specimen as it
is collected,pneumatic tube delivery system,direct delivery route and continuous versus batch
testing. Computerization and transport system also affects the TAT(Di Luca et al., 1995).

However,faster TAT does not necessarily improve patient outcome.

A study sought to identify barriers to follow-up of HIV-exposed infants in rural Zambézia

Kenya and Mozambique, showed three of four HIV-infected women in rural Mozambique
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did not bring their children for early infant HIV diagnosis and the median age at first test was
5 months. The predictors of follow up for early infant diagnosis were larger household size,
independent maternal source of income, greater distance from the hospital and maternal

receipt of antiretroviral therapy (Cook et al., 2011).

The review of various literature illustrates few studies have been done on TAT for DBS-PCR
in Kenya and none has been carried out in Western Kenya despite concerted efforts to scale
up the EID. This study therefore sought to ascertain the turnaround time for DBS-PCR and its
associated factors in Western Kenya since the introduction of the DBS-PCR testing in

KEMRI Alupe.

2.4 Conceptual framework

Figure 1.1 shows the underling and proximate determinants of the mother-to-child
transmission of HIV (this reflects the independent variables) and the health outcome (this

reflects the dependent variable).
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CHAPTER THREE
MATERIALS AND METHODS

3.1The study site

Western Kenya, bordering Uganda, is one of Kenya's seven administrative units outside
Nairobi. It is west of the Eastern Rift Valley and is inhabited mainly by the
Luhyacommunity. Quakerism is widely practiced here. Kenya's second highest mountain,
Mount Elgon is located in Bungoma District. The Kakamega Forest rainforest is part of the
area. The Western Kenya capital is the town of Kakamega. The total population was of 4.3
million inhabitants within an area of 8,361 km?2 according to the 2010 Kenya Population and
Housing Census. It comprises of four counties: Kakamega, Bungoma, Vihiga and Busia. HIV
prevalence among adults aged 15 to 64 years stands at 5.6% nationally and 4.7% in Western
Kenya comprising the four counties. HIV prevalence was higher among women (6.9%) than

among men (4.4%). HIV prevalence among children aged 18 months to 14 years was 0.9%

(MOH, 2007a).

Western Kenya has diverse physical features, from the hills of northern Bungoma district to
the plains bordering Lake Victoria in Busia District. The highest point in Western Kenya is
the peak of Mount Elgon, while the lowest point is the town of Busia on the water at Lake

Victoria (Appendix 1).

The climate is mainly tropical, with variations due to altitude. Kakamega District is mainly
hot and wet most of the year, while Bungoma District is colder but just as wet. Busia District
is the warmest, while the hilly Vihiga District is the coldest. The entire Kenya experiences

very heavy rainfall all year round, with the long rains in the earlier months of the year.
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3.2The study population
The study was carried out in health facilities providing PMTCT and early infant diagnosis
according to the Ministry of Health/NASCOP guidelines in Vihiga, Kakamega, Bungoma and
Busia Counties (formerly former Western Kenya). The study population included HIV-
positive pregnant women who received PMTCT services during the study period (January
2012 to June 2013) and their babies who were at least 18-24 months of age.The women of
child bearing age were of particular interest since they are the ones eligible for the enrolment

in the study. They provided the index cases for the retrospective cohort study.
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Table 3.1 shows the type and number of health facilities in Western Kenya and this will form
the sampling frame for the study.

Table 3.1: Number and type of health facilities in Bungoma, Vihiga, Kakamega, Busia
counties, Kenya(MOH, 2011a)

GOK FBO NGO | Private | Total
Hospital No. of hospitals 27 8 0 1 36
(Includes
Prov. And
Sub-District
Hosp) Centre
Health Centre | No. of health center’s 67 16 0 1 84
Nursing No.of nursing homes 4 2 0 8 14
/Maternity
home
Dispensary No. of dispensaries 181 31 8 13 233
Clinic 9 1 5 92 107

Legend: The number of health facilities was stratified by government of Kenya (GOK), Faith

Based

Organization (FBO), Non-Governmental Organizations and Private health facilities. These were:

GOK=291; FBO=60; NGO=13, Private=113.

3.3 The study design

A retrospective cohort study using prospectively collected data in Ministry of Health (MOH)
HIV-Exposed Infant (HEI) and the NASCOP EID database. A retrospective cohort study
design is a longitudinal study that studies a cohort of individuals that share a common
exposure factor to determine its influence on the development of a disease or outcome. A
total of 24 health facilities were sampled (representing 20% of 124 health facilities that met
the eligibility criteria) from Vihiga, Bungoma, Kakamega and Busia Counties, Kenya.
3.4The study variables
3.4.1 Dependent variables

Mother to child HIV transmission rates.
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3.4.2 Independent variables

3.4.2.1 Maternal variables
Socio-demographic variables:County, maternal age, marital status.
Clinical and biological variables:Type of prophylaxis regimen received, CD4 count, WHO
staging, breastfeeding options, mode of delivery, place of delivery (Home, facility).

3.4.2.2 Infant variables
The infant variables were infant sex and NVP prophylaxis received.
TAT variables: Date of DBS collection, date of dispatch from facility, date received by
KEMRI lab, DNA PCR results, date of testing, date of dispatch from KEMRI lab, date results
received from DMLT/Facility/SDP.

3.5Sample size determination and sampling procedures

3.5.1 Sample of HIV-positive pregnant women and their babies
The most crucial outcome variable of the study wasHIV transmission rate at MTCT at 18-
24months. The sample size was calculated based on the formula (Fishers, 1998)
n=(Z?p q) +0?
Where:
n = Sample size
Z = Standard deviation at required confidence level (1.96 at 95% confidence level)
p = eMTCT rate (0.20)(De Cock et al., 2000)
q=1p
d = the level of statistical precision (0.05).
The calculation:

n = (1.96)? (0.20) (0.80)/0.052 = 246 mother-baby pairs
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The study took3 repeated measurements at 6 weeks, 9-18 months and at 18-24months from

the eligible respondents.

The study was to enroll a minimum of 246subjects and to take care of the design effect and
lost to follow up the unadjusted sample size was multiplied by 1.2 and adjusted 40% further
respectively (Table 3.2).

Table 3.2: Sample size stratification

ARV Prophylaxis Unadjusted | Adjusted for | Minimum sample size (including 40%

Regimen sample size | design effect | upward adjustment for missing records)
of 1.2

Dual and Triple 246 300 420

therapy-AZT/NVP

In sample size calculation, several factors were taken into consideration. Twenty-four health
facilities were sampled and data abstracted from the MOH HEI registers and missing data
from the registers were corroborated with data from patient files in MCHs and CCCs to attain
the minimum sample size of 420 mother-baby pairs for the study after factoring in the design
effect and missing data values. NASCOP EID Database was used to extract the DBS-PCR
study variables covering the study period from January 2012 and June 2013.The minimum
sample size for the study was 420 mother-baby pairs disaggregated. A total of 1751 mother-
baby pairs data were abstracted from twenty-four health facilities across the Kakamega,
Vihiga, Busia and Bungoma counties against a minimum sample size of 420 mother-baby
pairs. These were distributedas follows: Bungoma county- 414 (23.6%); Busia County- 828
(47.3%); Kakamega county—401(22.9%) and Vihiga County- 108 (6.2%). These were further

stratified by the level of health facility (see Appendix 2).
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For the DBS-PCR TAT, the study was also carried out in the 24 health facilities targeting
HIV-exposed babies whose blood specimens were collected and transported to Alupe
KEMRI Reference Laboratory during the study period (January 2012 to June 2013). Due to
missing data, all HIV-exposed babies whose blood specimens were collected for PCR testing
from the sampled health facilities were enrolled and their data abstracted from prospectively
collected data from the MOH Laboratory registers. As a result, 2,789 HIV-exposed babies’

laboratory records were abstracted.

3.5.2Sampling procedures and recruitment of study participants
Multi-stage sampling procedure was used as follows:

3521 Sampling of health facilities
A multi-stage sampling method was used to select study sites. Western Kenya is
administratively divided into four counties: Kakamega County, Vihiga County, Bungoma
County, and Busia County.About 20% of eligible 124 health facilities were sampled
(representing 24 health facilities). These were sampled as follows:

a) Four County Referral Hospitals were purposively sampled — for Kakamega, Vihiga,
Busia and Bungoma counties;

b) The remaining 20 health facilities were then proportionately allocated to the four
counties and health facilities using population proportionate to size (PPS) and based
on the PMTCT (+) annual workload — ratio of 5:3:8:8(representing Kakamega,
Vihiga, Busia and Bungoma counties, respectively). Dispensaries were omitted since
they were not eligible. As a result, county referral hospitals, sub-county referral
hospitals and health centers were sampled;

¢) Mother-baby pairs data were consecutively enrolled from 1%January 2012 to 30"June

2013 for the study as per the eligibility criteria.
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Within each county, the health facilities were further stratified as Level 5, Level 4 and Level
3 and the numbers of health facilities to be sampled for each stratum were determined by PPS
using annual ANC attendance for the health facilities. The sampled health facilities were
then visited by the research assistants in advance to introduce the study to the officers in
charge of the health facility and with their permission met the health care providers of
PMTCT services and arranged the logistics for data collection. Consent for participation was

obtained from the respondents (see Appendix 3).

3.5.2.2 Sampling of HIV positive pregnant women and their iinfants’
From the sampled health facilities, the research assistants abstracted data from the HIV
Exposed Infant (HEI) register. Patients filesat maternal and child health (MCH) and
comprehensive care clinic (CCC) were used to obtain missing information from the registers.
Mother-baby pairs that were enrolled from 1% January 2012 to 30" June 2013 were
consecutively enrolled for the study. For the TAT, the NASCOP Early Infant Database was
accessed for the same health facilities and their January 2012 to June 2013 registers extracted
as per the variables under study.
3.6Inclusion and exclusion criteria
3.6.1 Inclusion criteria
a) Health facilities providing PMTCT and Early Infant Diagnosis as per the MOH
protocol and guidelines;
b) Health facilities that were willing to give informed consent to participate in the study;
c) Health facilities that started providing PMTCT services from 1%January 2012;
d) Health facilities that had mother-baby pairs that were enrolled in the sampled health

facilities from January 2012 to June 2013 with some attaining at least 18 months.
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3.6.2 Exclusion criteria
a) Health facilities not providing PMTCT and Early Infant Diagnosis services as per the
MoH protocol and guidelines;
b) Unwillingness to give informed consent to participate in the study;
¢) Health facilities that were not providing PMTCT services by 1%January 2012.
d) Health facilities that had mother-baby pairs that were enrolled in the sampled health

facilities from January 2012 to June 2013 with none attaining at least 18 months.

3.7Data collection tools techniques and procedures

3.7.1 Data collection tools
Quantitative data were collected using Initial forms — sheet A (see Appendix 4), Abstraction
forms — sheet B (Appendix 5) and Laboratory abstraction forms — sheet C (see Appendix 6).
Qualitative data was collected using key informant interview guide targeting the health
facility’s laboratory-in-charges, Alupe KEMRI laboratory-in-charge, sub-county laboratory
technologists and county laboratory technologists KII guides (see Appendix 7).

3.7.2 Data collection techniques and procedures
At the sampled health facilities data were abstracted from the period covering January 2012
to June 2013. These were extracted primarily from the MOH HEI register (MOH 408)and
patient files but due to the missing data, the research assistants had to extract the missing data
from the MOH ANC/PMTCT registers (MOH 333)%as well.An initial form — sheet Awas
used for line listing all the mother-babies pair at the sampled health facilities. The mother and
infant names, CCC/HEI number, baby’s HIV status at 6 weeks, 9 to <18 months and 18-24

months were captured from the PMTCT MoH registers. Only mother-baby pairs that had a

IMOH 408 is Kenya Ministry of Health (MOH) HIV Exposed Infant Register.
2MOH 333 is Kenya Ministry of Health (MOH) ANC/PMTCT Register.
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baby with a positive HIV results at 18-24 months were enrolled in the Initial form-sheet A
(Appendix 4). Once the initial form is completely filled for a particular sampled health
facility, the research assistants would then use the details in the sheet A to locate mother-baby
pairs from the MoH HEI registers. Abstraction form - sheet B was used to enter the social and
demographic characteristics, maternal variables, infant variables and baby’s HIV status at 6
weeks, 9 to <18 months and 18 — 24 months as captured in Appendix 5.The data collection
was limited to the variables collected in MOH HEI register as the primary data collection
tool. The mothers CCC unique number and the baby’s HEI numbers were used as unique

identifiers.

For the TAT, NASCOP EID database was used and the specific TAT variables extracted for
the period covering January 2012 to June 2013 for the sampled health facilities. The primary
variables abstracted from the NASCOP EID database were facility name, county, district,
patient ID, date collected, date received, date tested, date updated, date dispatched and date
received at the health facility. These were then used to compute secondary variables that
included i) T1,Duration Between Collection and receiving in Days ii) T2,Duration between
Received and Tested in Days iii) T3,Duration between received and updated in days iv)
T4,Duration between received and dispatched v) T5,Duration between collected and received
vi) T6,Duration between dispatched and received. Laboratory abstraction form — Sheet C (see

Appendix 6) was used for this purpose.

The research assistants reviewed all the Initial forms — sheet A, Abstraction forms — sheet B
and the Laboratory abstraction form — sheet C for each sampled health facility for

completeness and accuracy. The completed forms werecollected, collated for each sampled
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health facility and submitted to the principal investigator at the end of every week via G4S
courier services.The principal investigator conducted weekly random field checks of the
completed forms for completeness and accuracy and adherence to study protocol.Quality
assurance was maintained throughout the process of data abstraction.
The potential errors and biases were minimized by:
I.  Training research assistants so as to make sure that they understood the
variables;

li.  Pre-testing of the data abstraction forms and any ambiguity corrected before
the actual collection of data;

iii.  The filled Initial forms- Sheet A and Abstraction forms — Sheet B was
reviewed on a regular basis for completeness and to made sure that the entry
was accurate;

iv. Using multivariate methods- using logistic regression the possible
confounding factors such as CD4 count, type of ARV prophylaxes and feeding
options were controlled for;

v.  The trained research assistants were able to check every 10" entry made. This
was part of the quality control checks at the field level

The key informant interviews were conducted after preliminary analysis of the quantitative
data. The preliminary key findings of the quantitative data analysis were used to formulate
questions for the key informant interviews with county and sub-county laboratory officers,
Laboratory-in charges, MCH/PMTCT coordinators. As a result, 9 key informant interviews
with laboratory in-charges at the health facilities, sub-county and county health management
teams across the four counties were conducted (see Appendix 7: Key Informant Guide)

The study schema shows the sampling and data collection process (Figure 3.1).
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Figure 3.1: Study schema

3.7.2.1 Recruitment and training of research teams
Research assistants underwent one week training on study procedures and protection of
human participants. The training covered information on the study, obtained informed
consent, autonomy of participants and handling of data collection tools to assure
confidentiality. Human participants training covered the principles of beneficence, autonomy
and justice in research with reference to this study. The study protocol and measures for

quality control and quality assurance during the data collection process was also covered.
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The study sites were covered by four research teams each representing one of the counties.
Each team comprised of two research assistants who were health records and information
officers who were conversant with the MOH HIV data collection tools. They were trained
and experienced in conducting research. In each team, they were allocated a number of
health facilities for data collection. The research assistants were in each sampled health
facility for one to two days collecting the data depending on the workload and accessibility of

the records.

3.8Data processing and analyses and presentation
Data collected was analyzed using SPSS (Statistical Package for Social Sciences version
20.0).Measures of central locations, frequencies and measures of variability such as range,
standard deviation, standard errorswere used for analysis. Pearson’s chi-square tests, logistic
regression, Analysis of Variance methods of inferential statistical analyses were used.The key
predictors of HIV status at 18-24 months were determined using logistic regression. One-way
analysis of variance was used to compare the two groups (HIV positive and HIV negative
subjects at selected time points). The selected time points were in tandem with MOH
guidelines for DBS-PCR testing for HIV-exposed children 18 months and below. These time
points were 6 weeks, 9 months and 18 - 24 months and were captured in MOH 408 (MOH

HEI Register).

The key informant interviews data obtained through audio recordings were transcribed and
were subjected to qualitative analyses techniques. The data was largely analyzed using a
comprehensive thematic matrix to facilitate identification of common patterns and trends

arising from the narratives. To generate a detailed matrix, KII transcripts were scrutinized
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separately for text element and key word coding and developed coding template. Following
coding, an initial data presentation matrix was generated and organized overarching
themes.Data presentation was done graphically using bar diagrams and tables.
3.9Ethical considerations

To assure confidentiality, KII was conducted in a room or an area that assured audio and
visual privacy. The research assistants were trained on human participants and provided with
lockable boxes where they stored completed Initial forms — Sheet A, Abstraction forms —
Sheet B and Laboratory abstraction forms — Sheet C. The forms were then transported to the
principal investigator using G4S couriers. In Nairobi, data were entered into password

protected data bases and the filled in data collection tools stored in a locked cabinet.

Written informed consent was received from the County Health Directors of the four
counties, from the sampled health facilities and Alupe KEMRI Laboratory. They were
clearly informed that they have the right to refuse participation or withdraw from the survey
at any point. This protocol was reviewed and approved by the Kenyatta National
Hospital/University of Nairobi Ethics and Research Committee (P66/11/2012) (Appendix 9:

KNH/UoN Ethical Review Approval).
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CHAPTER FOUR
RESULTS
The MOH registers, patient files depicted missing information in varying degrees from
facility to facility and from variable to variable with a mean of 18%. Variables such as
haemoglobin levels, place of delivery and mode of delivery had over 50% missing data that

were either not asked or documented by health care workers while HIV status at 18 months

was the best documented at 1.5% missing data (see Appendix 8).

4.1 Socio-demographic characteristics of HIVV-positive mother-infant pairin Vihiga,
Kakamega, Bungoma and Busia counties Kenya

The MOH registers which were the primary source documents for this study had six social
and demographic variables: marital status, maternal age, maternal weight, baby’s sex, baby’s
birth weight and county. Regarding the marital status, 15/1751 (0.9%) separated, 31/1751
(1.8%) cohabiting, 62/1751 (3.5%) divorced, 94/1751 (5.4%) widowed, 95/1751 (5.4%)
single, 1389/1751(79.3%) were legally married and 65/1751 (3.7%) were not stated. There
were variations in marital status across the four counties of Western Kenya (Table 4.1). These
differences by county were statistically significant (p<0.001) with Kakamega County having
proportionately less legally married women at 69% (n=272) compared to the three other
counties. This means majority of HIV positive pregnant women were legally married at

enrollment to PMTCT.

The overall mean maternal age of enrollment was 29.8882years (SD 5.89476). The mean
maternal age at enrollment was 29.8532yearsfor HIV positive women who had HIV negative
babies at 18-24 months period and 31.0607years for HIV positive women who had HIV
positive babies at 18-24 months period. These differences were not statistically significant
(p<0.058). When grouped into age categories, the maternal age at enroliment was as follows:

1.1% (n=20/1751) were <18 years old, 19.7% (n=345/1751) were between 18 and 24 years
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old, 74.8% (n=1309/1751) were aged between 25 and 49 years, 0.3%(5/1751) were greater
than 50 years old and 4.1%(72/1751) did not state their ages. These when further stratified by
county as shown in Table 4.1 demonstrated comparability across the four counties (p=0.329).
This study demonstrated that majority of the HIV positive pregnant women were aged
between 24 - 49 years and those women who had HIV positive babies at 18-24 months period
were more mature at enrollment to PMTCT than those who tended to have HIV negative

babies at the same time period.

Since it has been shown that baby’s sex affects acquisition of HIV at birth, we assessed the
distribution of the sample based on baby’s sex. Overall 49.2% (n=861) of the babies born
were females, 42.9% (n=751) were males and 7.9% (n=139) had no stated sex. Table 4.1
shows the differences in baby’s sex by county and these differences were statistically
different (p<0.001) since Vihiga County had more females while Kakamega County had less
males compared to the other counties. This demonstrated that there are more females than
male sex at birth amongst HIV positive pregnant women and this was comparable with the

normal population demographics.
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Table 4.1: Marital status, Sex of the baby and age at enrolment in MCH/PMTCT services by Counties, Jan 2012 to June 2013
Maternal Age at enrolment in MCH/PMTCT

© Marital Status®  p<0.0012!

Counties ! Cohabit | Divorced | Legally

-7 ing Married
Bungoma  3.7% 3.2% 79.9%
(N=408)  (n=15) | (n=13) (n=326)
Busia v11% | 4.3% 83.2%
(N=817)  ~ (n=9) (n=35) (n=680)
Kakamega - 1.8% 2.5% 69%
(N=394) 3 (n=7) (n=10) (n=272)
Vihiga 0% 3.8% 83.0%
(N=106) : (n=0) (n=4) (n=88)

Separ
-ated
0.7%
(n=3)
0.7%
(n=6)
1%
(n=4)
1.9%
(n=2)

Single

6.4%
(n=26)
5.8%
(n=47)
4.6%
(n=18)
3.8%
(n=4)

Widowed

5.6%
(n=23)
4.8%
(n=39)
5.8%
(n=23)
7.5%
(n=8)

Sex of the Baby®p<0.001"*

Not Female
stated

0.5% 50.7%
(n=2) (n=207)
0.1% I 51.2%
(n=1) (n=418)
15.2% 42.6%
(n=60) (n=168)
0% 53.8%
(n=0) (n=57)

Male

43.9%
(n=179)
44.6%
(n=364)
39.8%
(n=157)
42.5%
(n=45)

Not
stated
5.4%
(n=22)
4.3%
(n=35)
17.5%
(n=69)
3.8%
(n=4)

services®p=0.329

<18
years
2.2%
(n=9)

I 0.7%
(n=6)
1.3%
(n=5)
0%
(n=0)

18-25
years
23.8%
(n=97)
20%
(n=163)
14.5%
(n=57)
17.9%
(n=19)

>25-49
years
72.5%
(n=296)
78.9%
(n=645)
68%
(n=268)
80.2%
(n=85)

>49
years
0.2%
(n=1)
0.2%
(n=2)
0.5%
(n=2)
0%

(n=0)

Not
stated
1.2%
(n=5)
0.1%
(n=1)
15.7%
(n=62)
1.9%
(n=2)

Legend: @The number (n) and proportion (%) of different marital status are shown across the four counties. Not stated means there
was no documentation of the marital status in the Ministry of Health register; 2!Statistical analysis as determined by statistics.
b egend: The number (n) and proportion (%) of females and males shown across the four counties. Not stated means there was no
documentation of the sex of the baby in the Ministry of Health registers; P!Statistical analysis as determined by statistics; ‘The
number (n) and proportion (%) of different age brackets are shown across the four counties. Not stated means there was no

documentation of the ages in the Ministry of Health registers; “'Statistical analysis as determined by 4 statistics.
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The study also assessed the maternal weights at enrolment. The mean maternal weight was
58.469kgs (SD+10.067). Using the adult females’ normal physiological weight as 60.0kg, the
maternal weights were then stratified by the physiological weights <60.0kg and >60.0kg.
Mothers weighing <60kg were 57.9% (1014/1751) and those weighing >60kg were 33.3%
(583/1751) and 8.8% (154/1751) had not stated their weight (Table 4.2). This demonstrated that
majority of HIV positive women were less than or equal to 60.0kg body weights at enrolmentto

PMTCT.

Studies have demonstrated that baby’s birth weights affect HIV transmission rates from mother
to infant. Low birth weights are considered <2.0kg and overweight >3.50kg. This criterion was
used to stratify the baby’s birth weights. Approximately 3.5% (62/1751) of the babies had birth
weights <2.0kg, 44.2% (774/1751) had birth weights between 2.0kgs and 3.50kgs while19.1%
(334/1751) had birth weights >3.50kgs and 33.2% (581/1751) had their birth weights not stated
(Table 4.2). This showed that a significant proportion of babies born of HIV positive women
weighed between 2.0-3.5kg though this is not conclusive given about a third of the babies’

weights were not documented in the MoH registers.

56



Table 4.2: Maternal birth weights and baby’s birth weights, January 2012- June 2013

Independent variables Frequency, (%,n) HIV status at 18-24 months
Negative (n, %) | Positive (n, %)
Maternal body weight
<60.0kg 57.9% (1014/1751) 938 (94.2%) 59 (5.8%)
>60.0kg 33.3% (583/1751) 551 (95.5%) 26 (4.5%)
Not stated 8.8% (154/1751) 140 (92.1%) 12 (7.9%)
Birth weight of the baby
<2.0kg 3.5% (62/1751) 58 (93.5%) 4 (6.5%)
2.0-3.5kg 44.2% (774/1751) 738 (96.1%) 30(3.9%)
>3.5kg 19.1% (334/1751) 314 (94.3%) 19(5.7%)
Not stated 33.2% (581/1751) 519 (92.2%) 43 (7.7%)

Legend: The table shows maternal and baby’s birth weights variables abstracted from the
Ministry of Health registers. The number (n) and proportion (%) of HIV positive pregnant
women and then stratified by the HIV status of their babies at 18-24 monthsare shown. Not
stated means there was no documentation in the Ministry of Health registers.

4.2 MTCT rates at selected time points for dual and triple ARV prophylaxis
regimens and the associated factors in Vihiga, Kakamega, Bungoma and Busia
counties, Kenya

4.2.1 ARV prophylaxis regimen provided to HIV-positive pregnant women to
reduce MTCT rates
Overall, the study revealed that most HIV positive pregnant women 78.1% (n=1367) received
HAART, 14.2% (n=249) received AZT, 1.7% (n=29) received NVP, 4.3% (n=76) received no
prophylaxis and 1.7% (n=30) had not stated whether they received ARV prophylaxis or not
(Figure 4.1). This demonstrated that HAART was the main ARV prophylaxis regimen in use

and AZT and NVP are less commonly administered during the study period. The proportions of

ARV prophylaxis regimens received across the counties were comparable (p=0.466).
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Figure 4.1: ARV prophylaxis regimens received disaggregated by County between Jan 2012 to
June 2013

Figure legend:This figure depicts the ARV prophylaxis regimens received (NVP, AZT, HAART,
None) and those whose regimens status was not stated/documented. These were stratified by
counties and expressed in stacked bar graphs as %.The proportions across counties were
comparable (p=0.466).

4.2.2 MTCT rates at 6 weeks, 9 to <18 months and 18-24 months and associated
correlates in Vihiga, Kakamega, Bungoma and Busia counties, Western Kenya
Overall, the study revealed the HIV transmission rates at 6 weeks (5.5%, 95% CI: 4.41%-
6.59%), 9 to <18 months (7.4%, 95%CI: 6.15%-8.65%) and 18-24 months (5.6%, 95% CI: 4.51-
6.69%) between January 2012 to June 2013. Furthermore, HIV transmission rates at 6 weeks
(p=0.961), 9 to <18 months (p=0.794) and 18-24 months (p=0.900) were comparable across
counties (Table 4.3). When disaggregated by County Busia was 5.1% (n=817), Kakamega was

5.8% (n=394), Vihiga was 5.7% (n=106) and Bungoma was 6.1% (n=408) at 18-24 months

58



period. However, these county level differences were not statistically different (p=0.900) (Table

4.3).

Table 4.3: HIV transmission rates at 6 weeks, 9 to <18 months and 18-24 months stratified

by county, Jan 2012 to June 2013

HIV status at 6 weeks HIV status at 9 to <18 HIV status at 18-24
p=0.961) months (p=0.794) months (p=0.900)
County HIV- HIV- Not HIV- HIV- Not HIV- HIV- Not
negative | positive | stated | negative | positive | stated | negative | positive | stated
(% (%) [(%) (0% [(% [(0%) (0% |{0%) |({0%)
Bungoma | 375 23 10 374 28 6 383 25 0%
(N=408) (91.9%) | (5.6%) | (2.5%) | (91.7%) | (6.9%) | (1.5%) | (93.9%) | (6.1%)
Busia 760 42 15 750 55 12 775 42 0%
(N=817) (93.0%) | (5.1%) | (1.8%) | (91.8%) | (6.7%) | (1.5%) | (94.9%) | (5.1%)
Kakamega | 363 24 7 351 35 8 371 23 0%
(N=394) (92.1%) | (6.1%) | (1.8%) | (89.1%) | (8.9%) | (2.0%) | (94.2%) | (5.8%)
Vihiga 97 6 3 96 9 1 100 6 0%
(N=106) (91.5%) | (5.7%) | (2.8%) | (90.6%) | (8.5%) | (0.9%) | (94.3%) | (5.7%)
Total 1595 95 35 1571 127 27 1625 96 0%
(N=1725) | (92.5%) | (5.5%) | (2.0%) | (91.1%) | (7.4%) | (1.6%) | (94.4%) | (5.6%)

Table Legend:HIV transmission rates were presented at 6 weeks, 9 to <18 months and 18-24
months, stratified by county. The HIV-negative and HIV-positive babies were expressed as (n,
%). These were presented in absolute count (n) and in proportions (Percent, %).The statistical
significance was determined using Pearson ’sChi-square test.This was done by cross-tabulating
the counties against the HIV status at 6 weeks, 9 to <18 months and 18 -24 months.

In addition, HIV transmission rate at 18-24 months varied with ARV prophylaxes regimen
received. HIV positive pregnant women who received sdNVP prophylaxis had the highest HIV
transmission rate at 7.1% (n=28), women who received AZT prophylaxis had the lowest HIV
transmission rate at 3.3% (n=243), women who received HAART prophylaxis had HIV
transmission rate of 5.4% (n=1356), while HIV pregnant women who received no prophylaxis
had an HIV transmission rate of 8.2% (n=73). These differences in HIV transmission rates were

comparable (p=0.331) (Figure 4.2). This demonstrated that use of ARV prophylaxes reduced
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MTCT rates and that AZT (with 3.3% MTCT rate) and HAART (with 5.4% MTCT rate) had the

lowest HIV transmission rates at 18-24 months.

S d NVP MTCT (Zélzog)

Figure 4.2:MTCT rate at 18-24 months with ARV prophylaxes regimen received.
Figure legend: This figure shows the MTCT rates at 18-24 months varied with different ARV
prophylaxes regimen received. Use of AZT was associated with the lowest MTCT rate while no
ARVs used was associated with highest MTCT rates (p=0.331). The statistical significance was
determined using Chi-square test. The data was pooled from all the four counties.
4.2.3 Socio-demographic correlates in Vihiga, Kakamega, Bungoma and Busia
counties, Kenya
Analyses looked at the distribution of baby’s HIV sero-status in the context of maternal age,
maternal weight and baby’s birth weight. The overall mean maternal age at enrollment was
29.888 years (SD 5.895). The mean maternal age at enrollment was comparable between those
whose children were HIV-negative (29.853 years) and HIV-positive (31.061 years) at 18-24
months (p=0.058) (Table 4.4). Likewise, the overall mean maternal weight was 58.469kg (SD

10.067). The mean maternal weight at enroliment was comparable between those whose children
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were HIV-negative (58.559kg) and HIV-positive (57.251kg) at 18-24 months (p=0.248) (Table
4.4). Finally, the overall mean birth weight for the babies was 3.258kg (SD 0.644). The
meanbaby’s birth weight at enrollment was comparable between those who were HIV-negative
(3.255kg) and HIV-positive (3.321kg) (p=0.470) (Table 4.4). These results collectively
demonstrated that maternal age, maternal weight and babies’ birth weight are not associated with

baby’s HIV status at 18-24 months in this population.
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Table 4.4: Association between maternal age and weight, baby's birth weight and baby’s
HIV sero-status at 18-24 months

Variable HIV Negative HIV Positive
Median age in years 29.615 30.810
Mean age in years 29.853 31.061
95% ClI 95% CI: 29.560,30.146 95% Cl: 29.847,32.274
Maternal Age | SD 5.905 5.828

Range 48.510 30.130
Interquartile range 8.430 5.810
p-value p=0.058
Median weight in Kgs 57.000 56.500
Mean weight in Kgs 58.559 57.251
95% CI 58.046,59.072 55.072,59.431

Maternal weight | SD 10.090 10.044
Range 99.800 53.000
Interquartile range 12.000 13.770
p-value p=0.248
Median weight in Kgs 3.000 3.000
Mean weight in Kgs 3.255 3.321
95% ClI 3.218,3.293 3.117,3.524
Range 7.000 3.400
Interquartile range 0.800 1.000
p-value p=0.470

Table Legend: the median, mean, 95% Confidence Interval, range and interquartile range were
calculated for maternal age, maternal weight and baby’s birth weight and comparison made
between HIV positive and HIV negative babies at 18-24 months. The statistical significance was
determined using t-test.

In order to determine MTCT rate in children aged 18-24 months, the proportion of HIV positive
babies at 18-24 months in HIV exposed babies was evaluated. The MTCT rate at 18-24 months
showed variations with marital status (p=0.003). The MTCT rate was highest amongst women in
separated 4/15(26.7%), single 10/95(10.5%), cohabiting 3/31(9.7%) and widowed 6/93 (6.5%)
relationships and lowest amongst divorced 2/60(3.2%) and legally married 67/1366(4.9%)
women (Table 4.5). This demonstrated that MTCT rate is highest amongst separated, single,

widowed and cohabiting women and lowest amongst the legally married HIV positive pregnant

women.
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In order to test the associations between the social and demographic characteristics and HIV
status at 18-24 months, bivariable analyses between baby’s HIV status at 18-24 months and
county, maternal age, marital status, maternal body weight, sex of the baby and bays’ birth
weight was carried out. The results demonstrated that marital status and baby’s HIV status at 18-
24 months was statistically significant association (p=0.003) (Table 4.5). Logistic regression
was done to ascertain the strength of association. Babies born to mothers separated had
approximately 7 times likelihood of having HIV negative results at 18-24 months as compared to
widowed women (OR=7.517, 95% CI. 1.344 — 42.031, p=0.022)(Table 4.5). However, there
were no associations between the maternal weight and baby’s HIV status at 18-24 months
(p=0.263), maternal age and baby’s HIV status at 18-24 months (p=0.174) and baby’s sex and
baby’s HIV status at 18-24 months (p=0.341) after controlling for possible confounders such as
type of ARV prophylaxes, feeding options and CD4 counts (Table 4.5). These findings
demonstrate that there is a significant statistical association between marital status and baby’s
HIV status at 18-24 months with HIV positive pregnant women who are widowed more likely to
have higher MTCT rates as compared to separated women. However, it showed no statistical
association between maternal age, maternal weight, baby’s sex, babies’ birth weight and baby’s

HIV status at 18-24 months.
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Table 4.5: Associations between the social and demographic characteristics and baby’s
HIV status at 18-24 months

Independent HIV status at 18-24 months | 42 p- Odds 95% CI for OR p-
variables value | Ratio value
Negative Positive Lower | upper
(n, %) (n, %)
County 0.592
Vihiga County | 94.3% 5.8% (6) Ref
(N=106) (100)
Bungoma County | 93.9% 6.1% (25) 1.649 0.468 5.808 1.649
(N=408) (383)
0.583 | 0.900
Kakamega County | 94.2% 5.8% (6) 1.494 0.441 5.066 0.519
(N=394) (371)
Busia County | 94.9%(775 | 5.1% (42) 0.995 0.258 | 3.839 0.994
(N=817) )
Maternal Age at 0.031
enrollment
>49years 5(100%) 0 (0%) Ref
<18 years 18(90%) 2(10%) 5258 | 0262 n/a n/a n/a n/a
18years <25 years | 325(96.7% | 11(3.3%) ' ' n/a n/a n/a n/a
)
25 years-49years 1216 78 (6%) n/a n/a n/a n/a
(94%)
Not stated 65 (92.9%) | 5(7.1%)
Marital status 0.138
Widowed 87 (93.5%) | 6 (6.5%) Ref
Co-habiting 28 (90.3%) | 3 (9.7%) 2.061 0.371 11.447 | 0.409
Divorced 60 (96.8%) | 2 (3.2%) 1.072 0.169 | 6.816 0.941
20.147 | 0.003
Legally married 1299(95.1 | 67 (4.9%) 1.249 0.375 4.164 0.717
%)
Separated 11 (73.3%) | 4 (26.7%) 7.517 1.344 | 42,031 |0.022
Single 85 (89.5%) | 10 (10.5%) 1.774 0.399 | 7.878 0.451
Not stated 59 (93.7%) | 4 (6.3%)
Maternal body
weight 1.254 | 0.263
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Independent HIV status at 18-24 months | 4 p- Odds 95% CI for OR p-

variables value | Ratio value

<60kg 938 59 (5.8%) Ref
(94.2%)

>60kg 551 26 (4.5%) 1.167 0.680 | 2.001 0.576
(95.5%)

Not stated 140 12 (7.9%)
(92.1%)

Sex of the baby

Female 811 39 (4.6%) Ref
(95.4%)

Male 703 42 (5.6%) 0.907 | 0.341 0.915 0.550 1.523 0.734
(94.4%)

Not stated 115 15 (11.5%)
(88.5%)

Birth weight of the

baby

<2kg 58 (93.5%) | 4 (6.5%) Ref

2-3.5kg 738 30(3.9%) 2.270 | 0.321 | 1.529 0.478 | 4.889 0.474
(96.1%)

>3.5kg 314 19(5.7%) 0.597 0.311 1.146 0.121
(94.3%)

Not stated 519 43 (7.7%)
(92.2%)

Table Legend: The table shows the independent categorical variables abstracted from the
Ministry of Health registers with regard to the social and demographic characteristics for the
mother-baby pairs. The number (n) and proportion (%) of HIV negative and HIV positive status
at 18-24 months for different variables are shown. Not stated means there was no documentation
in the Ministry of Health registers. The Pearson schi-square statistics and the P-value are also
shown for each variable. The table also shows the results of the logistic regression analysis. The
significance value, Odds Ratio and 95% confidence intervals are also shown for independent
variable taking certain reference categories for each variable after controlling for possible
confounders such as type of ARV prophylaxes, feeding options and CD4 count. Statistical
analysis was determined by 42 statistics. County referral hospitals for the level of health
facilities, Vihiga county for the County, >49years for maternal age, Widowed women for the
marital status,< 60kg for maternal weight, females for sex of the baby and <2kg for baby’s birth
weight were considered as reference groups. Ref=Reference group.
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4.2.4 Clinicaland biological correlates
Statistical associations between various correlates for MTCT rates abstracted from MoH
registers such as hemoglobin levels, WHO staging, CD4+ cell counts, duration between
enrollment and ART initiation, type of prophylaxis, NVP prophylaxis for the baby received, TB
status, duration between enrolment and delivery, place of delivery, mode of delivery, feeding
options at 6 weeks, feeding options at 9 to <18 months and feeding options at 18-24 months and
Mother-to-child HIV transmission rates at 6 weeks, 9 to <18 months and 18-24 months were

analyzed (Table 4.6).

With regard to CD4+ count, women with CD4+ counts greater than 500cells/mm? had the lowest
HIV transmission rate at 18-24 months (3.7%), followed by those with CD4+ counts between
350 to 500cells/mm3 (6.3%) while the ones with CD4+ counts <350cells/mm? had the highest
HIV transmission rates (7.3%). As such, higher CD4+ cell counts amongst women were
statistically associated with low HIV transmission rates at 6 weeks(p=0.016), 9 to <18 months
(p<0.0001) and 18-24 months (p=0.029) (Table 4.6). This therefore demonstrated that HIV
positive pregnant women with lower CD4+ counts on enrollment had a significantly higher risk
of transmitting HIV to their babies as compared to those women with higher CD4+ counts on

enrollment.

The HIV transmission rates at 6 weeks, 9 to <18 months and 18-24 months varied with the type
of ARV prophylaxis with AZT and HAART prophylaxes depicting the lowest HIV transmission

rates of 3.0% and 5.4% at 6 weeks, respectively. Use of NVP was associated with highest HIV
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transmission rate of 7.1%. These differences in HIV transmission rates were statistically
significant across the different ARV prophylaxes at 6 weeks (p=0.041) but not at 9-18 months
and 18-24 months period(Table 4.6). This illustrated that AZT and HAART prophylaxes are

associated with lower MTCT rates as compared to NVP at 6 weeks postpartum.

Further analyses revealed that majority of babies received infant NVP prophylaxis (94.7%),
which was in turn associated statistically with lower HIV transmission rates at 6 week. Though
this was marginally significant (p=0.036) but not 9 to <18 months (p=0.061) and 18-24 months
(p=0.330)(Table 4.6). While there was a near universal use of infant NVP, this was associated

with lower MTCT rate at 6 weeks period and not 9-18months and 18-24 months period.

HIV positive pregnant women on TB treatment had the highest HIV transmission rates while
those with no TB signs had the least HIV transmission rates. These were statistically
significantat 9 to <18 months (p=0.016) and 18-24 months (p=0.009). However, the HIV
transmission rates were comparable at 6 weeks between those on TB treatment, with TB signs
and no TB signs (p=0.334). These observations imply that women having TB were likely to
transmit HIV to their babies at 9 to <18 months and 18-24 months period(Table 4.6). This
showed that HIV positive pregnant women on TB treatment had a higher MTCT rates at 9 to <18

months and 18-24 months.

The study demonstrated that the duration between enrolment and date of delivery and their

associationwith MTCT rates. Women who delivered within 6 months of enrolment had a lower
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HIV transmission rates and these were statistically significant at 6 weeks (p=0.001), 9 to <18
months (p<0.0001) and 18-24 months (p=0.001) as compared to those whose duration between
enrollment and date of delivery was greater than 6 months(Table 4.6). This showed that the
shorter the duration between enrollment and date of delivery, the lower the MTCT rates at the

selected time points.

The study further determined the statistical association between the baby’s feeding options at 6
weeks, 9 to <18 months and 18-24 months and the MTCT rates. Exclusive breastfeeding options
were associated with MTCT rates of 3.8% (6 weeks), 6.0% (9 to <18 months) and 3.8% (18-24
months) and these were statistically significant at selected time periods (p<0.0001) (Table 4.6).
These findings demonstrated that exclusive breastfeeding at 6 weeks is a strong predictor of
MTCT rates at the selected time periods with exclusive breastfeeding showing the lowest MTCT

rates.

The associations between the correlates for MTCT rates such as hemoglobin levels, WHO stage,
duration between enrollment and ART initiation, mode of delivery, place of delivery, feeding
options at 9 to <18 months and feeding options at 18-24 months and MTCT rates at 6 weeks, 9 to
<18 months and 18-24 months were ascertained and were statistically comparable across groups
(Table 4.6). This demonstrated that these variables had association with MTCT rates at the

selected time points.
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Table 4.6: Statistical associations between the covariates and babys’ HIV Status at 6 weeks, 9 to <18 months and 18-24 months

6 weeks 9 to <18 months 18-24 months
Independent HIV- HIV- Va p-value | HIV- HIV- | # p-value HIV- HIV- V% p-value
variables negative (n, | positive negative (n, positive negative | positive
%) (n,%) %) (n,%) (n,%) | (n,%)
Hemoglobin levels
<7mmHg 25 (92.6%) | 2 (7.4%) 25 (92.6%) 2 (7.4%) 25 2 (7.4%)
(92.6%)
7-10mmHg 84 (90.3%) | 9(9.7%) 83 (87.4%) 12 87 9 (9.4%)
2.840 0.242 (12.6%) | 5.541 0.063 (90.6%) 2.687 0.261
>10mmHg 421 (94.8%) | 23 (5.2%) 420 (94.2%) | 26 (5.8%) 427 23
(94.9%) (5.1%)
Not stated 1065 61(5.4%) 1043 (92.3%) | 87(7.7%) 1090 62
(94.6%) (94.6%) (5.4%)
WHO staging
I 738 (94.0%) | 47 (6.0%) 735 (92.5%) | 60 (7.5%) 754 47
(94.1%) (5.9%)
I 450 (95.5%) | 21 (4.5%) 449 (95.7%) | 20 (4.3%) 461 21
3.998 0.358 6.140 0.105 (95.6%) (4.4%) | 3.719 0.293
" 224 (93.3%) | 16 (6.7%) ' ' 222 (92.1%) | 19 (7.9%) 227 17
(93.0%) (7.0%)
v 22 (100.0%) | 0 (0.0%) 21 (95.5%) 1 (4.5%) 22 0 (0.0%)
(100.0%)
Not stated - - - - -
CD4 count cells
<350 cells 431 (92.7%) | 34 (7.3%) 418 (89.1%) 51 443 35
(10.9%) (92.7%) (7.3%)
350 to 500 295 (93.7%) | 20 (6.3%) 292 (93.6%) | 20 (6.4%) 299 18
cells 8.321 0.016 19.131 | <0.0001 | (94.3%) (5.7%) | 7.094 0.029
>500cells 731 (96.3%) | 28 (3.7%) 732 (95.6%) | 34 (4.4%) 743 30
(96.1%) (3.9%)
Not stated 138 (91.4%) | 13 (8.6%) 129 (85.4%) 22 144 13
(14.6%) (91.7%) (8.3%)
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6 weeks

9 to <18 months

18-24 months

Independent HIV- HIV- V4 p-value | HIV- HIV- | # p-value HIV- HIV- V4 p-value
variables negative (n, | positive negative (n, positive negative | positive
%) (n,%) %) (n,%) (n,%) | (n%)
Duration between enrolment and ART
initiation
<émonths 193 (92.8%) | 15 (7.2%) 191 (92.7%) | 15(7.3%) | 0.370 0.831 194 15 4.597 0.100
(92.8%) (7.2%)
6-12months 522 (96.1%) | 21 (3.9%) 511 (93.9%) | 33(6.1%) 532 20
3.742 0.154 (96.4%) (3.6%)
>12months 581 (94.6%) | 33 (5.4%) 578 (93.5%) | 40 (6.5%) 586 34
(94.5%) (5.5%)
Not stated 299 (92.0%) | 26 (8.0%) 291(88.2%) 39 317 27
(11.8%) (92.2%) (7.8%)
Type of prophylaxis received
NVP 26 (92.9%) | 2 (7.1%) 23 (85.2%) | 4 (14.8%) 26 2 (7.1%)
(92.9%)
AZT 226 (97.0%) | 7 (3.0%) 212 (90.2%) | 23 (9.8%) 235 8 (3.3%)
(96.7%)
HAART 1271 72 (5.4%) | 8.273 0.041 | 1262 (93.5%) | 88 (6.5%) | 7.601 0.055 1283 73 3.425 0.331
(94.6%) (94.6%) (5.4%)
None 60 (88.2%) | 8 (11.8%) 60 (88.2%) | 8 (11.8%) 67 6 (8.2%)
(91.8%)
Not stated 12 (66.7%) | 6 (33.3%) 14 (77.8%) | 4 (22.2%) 18 7
(72.0%) | (28.0%)
NVP prophylaxis for the baby received
Yes 1514 84 (5.3%) 1487 (92.8%) 116 1536 85
(94.7%) (7.2%) (94.8%) (5.2%)
No 24 (85.7%) | 4 (14.3%) | 4.382 0.036 26 (83.9%) | 5(16.1%) | 3.507 0.061 30 3(9.1%) | 0.950 0.330
(90.9%)
Not stated 57 (89.1%) | 7 (10.9%) 1571(92.5%) 127 63 8
(7.5%) (88.7%) | (11.3%)
TB status of the patient 2.193 0.334 8.282 0.016 9.428 0.009
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6 weeks 9 to <18 months 18-24 months
Independent HIV- HIV- V4 p-value | HIV- HIV- | # p-value HIV- HIV- V4 p-value
variables negative (n, | positive negative (n, positive negative | positive
%) (n,%) %) (n,%) (n,%) | (n%)
No signs 1429 80 (5.3%) 1411 (93.0%) 107 1457 80
(94.7%) (7.0%) (94.8%) (5.2%)
TB signs 61 (93.8%) | 4 (6.2%) 61 (93.8%) 4 (6.2%) 61 4 (6.2%)
(93.8%)
TB Treatment 4 (80%) 1 (20.0%) 3 (60.0%) 2 (40.0%) 4 (66.7%) 2
(33.3%)
Not stated 101(91.0%) | 10 (9.0%) 96 (87.3%) 14 107 10
(12.7%) (91.5%) (8.5%)
Duration between enrolment and
delivery
<émonths 1153 48 (4.0%) 1135 (94.5%) | 66 (5.5%) 1161 47
(96.0%) (96.1%) (3.9%)
6-24months 245 (90.7%) | 25 (9.3%) 244 (88.7%) 31 257 26
14.002 | 0.001 (11.3%) 18.818 | <0.0001 (90.8%) (9.2%) 14.622 | 0.001
24months 82 (92.1%) | 7 (7.9%) 80 (86.0%) 13 87 7 (7.4%)
(14.0%) (92.6%)
Not stated 115 (88.5%) 15 112 (86.8%) 17 124 16
(11.5%) (13.2%) (88.6%) | (11.4%)
Place of delivery
Home 211 (95.9%) | 9 (4.1%) 205 (94.5%) | 12 (5.5%) 217 9 (4.0%)
(96.0%)
Facility 525 (97.2%) | 15 (2.8%) | 0.881 0.348 513 (92.8%) | 40 (7.2%) | 0.718 0.397 541 16 0.641 0.423
(97.1%) (2.9%)
Not stated 859 (92.4%) | 71 (7.6%) 853 (91.9%) | 75 (8.1%) 871 71
(92.5%) (7.5%)
Mode of delivery
C-section 47 (100.0%) | 0 (0.0%) 1,682 0.195 43 (91.5%) 4 (8.5%) 0.164 0.685 (103.%%) 0 (0.0%) 1731 0.188
Spontaneous | 753 (96.5%) | 27 (3.5%) 736 (93.0%) | 55 (7.0%) 775 28
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6 weeks 9 to <18 months 18-24 months
Independent HIV- HIV- V4 p-value | HIV- HIV- | # p-value HIV- HIV- V4 p-value
variables negative (n, | positive negative (n, positive negative | positive
%) (n,%) %) (n,%) (n,%) | (n,%)
Vaginal (96.5%) (3.5%)
Not stated 795 (92.1%) | 68 (7.9%) 1571 (92.5%) 127 806 68
(7.5%) (92.2%) (7.8%)
Feeding options at 6 weeks
EBF 1337 53 (3.8%) 1305 (94.0%) | 83 (6.0%) 1348 53
(96.2%) (96.2%) (3.8%)
ERF 16 (84.2%) | 3 (15.8%) 16 (84.2%) | 3 (15.8%) 16 3
34.748 | <0.0001 13.983 | 0001 | (84206) | (15.8%) | 31.520 | <0.0001
MF 129 (86.0%) 21 130 (86.7%) 20 131 20
(14.0%) (13.3%) (86.8%) | (13.2%)
Not stated 113 (86.3%) 18 120 (85.1%) 21 134 20
(13.7%) (14.9%) (87.0%) | (13.0%)
Feeding options at 9 months
MF n/a n/a 1077 (92.9%) | 82 (7.1%) 1105 61
(94.8%) (5.2%)
NBF n/a n/a 4 (100.0%) 0 (0.0%) 4 0 (0.0%)
0.720 0.698 (100.0%) 4.688 0.096
RF n/a n/a 383 (93.9%) | 25 (6.1%) 398 11
(97.3%) (2.7%)
Not stated n/a n/a 107 (84.3%) 20 22 24
(15.7%) (83.6%) | (16.4%)
Feeding options at 18 months
MF n/a n/a n/a n/a 134 9 (6.3%)
(93.7%)
RF n/a n/a n/a n/a 916 41 1.158 0.282
(95.7%) (4.3%)
Not stated n/a n/a n/a n/a 579 46
(92.6%) (7.4%)
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Table Legend: The table shows the independent categorical variables abstracted from the Ministry of Health registers with regard to
the social and demographic characteristics for the mother-baby pairs. The number (n) and proportion (%) of HIV-negative and HIV-
positive status at 6 weeks, 9 to <18 months and 18-24 months for different variables are shown. Not stated means there was no
documentation in the Ministry of Health registers. EBF = exclusive breastfeeding, ERF = exclusive replacement feeding and MF =
mixed feeding. Statistical analysis was determined byPearson s /> statistics and the p-value are also shown for each variable.
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Additional logistic regression analyses were carried out to determine the strength of association

between the correlates and MTCT rates (Table 4.7).

Relative to HIV positive pregnant women with CD4+ cells count less than 350 cells/mm?,
women with CD4+ cells between 350 to 500 cellss/mm? were about twice likely to have HIV-
negative babies as opposed to those at 6 weeks (OR=2.059, 95% CI1=1.232-3.444, p=0.006), 9 to
<18 months (OR=2.627, 95% CI=1.674-4.121, p<0.0001) and 18-24 months (OR=1.957, 95%
Cl=1.185-3.231, p=0.009). However, the likelihood of having HIV-negative babies was
comparable between those women with CD4+ cells count greater than 500 cells/mm? and those
with CD4+ count less than 350 cells/mm?at 6 weeks (p=0.058), 9-18months (p=0.181) and 18-24
months (p=0.192) (Table 4.7). This demonstrates that HIV positive pregnant women with CD4+

counts between 350 to 500 cells/mm? had a higher MTCT rates at the selected time points.

HIV positive pregnant women with suspected TB signs and symptoms are less likely to have
HIV-negative babies compared to those women who have no TB signs and symptoms at 9 to <18
months (OR=0.114, 95% CI=0.019-0.688, p=0.018) and 18-24 months (OR=0.110, 95%
CI1=0.020-0.609, p=0.011). In addition, women on TB treatment were also less likely to have
HIV-negative babies compared to those women who have no TB signs and symptoms at 9 to <18
months (OR=0.098, 95% CI=0.013-0.768, p=0.027) and 18-24 months (OR=0.131, 95%
CI1=0.018-0.946, p=0.044). These differences were statistically significant at these selected time
points (Table 4.7). This means that HIV positive pregnant women with suspected or confirmed

TB have a higher MTCT rates.
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Exclusive breastfeeding was significantly associated with lower MTCT rates at 6 weeks
(OR=0.244, 95% CI1=0.142-0.416, p<0.0001), 9 to <18 months (OR=0.413, 95% ClI= 0.246-
0.696, p=0.001) and 18-24 months (OR=0.258, 95% CI=0.149-0.444, p<0.0001). Babies who
are receiving exclusive replacement feeds at 6 weeks, 9 to <18 months and 18-24 months are less
likely to be HIV-negative by about 76% as compared to babies are exclusively breastfed (p<
0.001) (Table 4.7). This revealed that exclusive breastfeeding was a strong predictor of having

HIV negative babies at the selected time points.

The association between WHO stage, duration between enrollment and ART initiation, NVP
prophylaxis for the baby received, mode of delivery, place of delivery, feeding options at 9 to
<18 months and at 18-24 months 9 to <18 months and MTCT rates across the different times
were comparable (p>0.05; Table 4.7). This means that these independent variables have no

association with MTCT rates at the selected time points in this study.
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Table 4.7: Logistic regression showing the associations between the covariates and babys’ HIV Status at 6 weeks, 9 to <18
months and 18-24 months

6 weeks 9 to <18 months 18-24 months
Independent | Odds Ratio 95% CI for p-value | Odds 95% CI for OR | p-value | Odds Ratio | 95% CI for p-value
variables OR Ratio OR
Lower | Upper Lower | Upper Lower | Upper
limit limit limit limit limit limit
Hemoglobin levels
<7mmHg 1.464 0.327 | 6.564 | 0.618 1.292 0.290 | 5.756 0.737 1.485 0.331 | 6.657 0.605
7-10mmHg 1.961 0.876 | 4.388 0.101 2.335 1.133 | 4.814 0.022 1.921 0.859 | 4.293 | 0.112
>10mmHg Ref Ref Ref
WHO staging
I Ref Ref
1 102878877.1 | 0.000 0.998 1.714 0.227 | 12.965 | 0.602 100701246.5 | 0.000 0.998
1"l 75386138.86 | 0.000 0.998 0.935 0.120 | 7.306 0.949 | 73591338.79 | 0.000 0.998
v 115386947.2 | 0.000 0.998 1.797 0.229 | 14.102 | 0.577 120984963.7 | 0.000 0.998
CD4 count cells
<350 cells Ref Ref Ref
350 to 500 2.059 1.232 | 3.444 | 0.006 2.627 1.674 | 4.121 | <0.0001 1.957 1.185 | 3.231 0.009
cells
>500cells 1.770 0.982 | 3.192 0.058 1.475 0.835 | 2.604 0.181 1.491 0.819 | 2.716 | 0.192
Duration between enrolment and ART initiation
<6months Ref Ref Ref
6-12months 1.368 0.728 | 2574 | 0.331 1.135 0.613 | 2.100 0.687 1.333 0.711 | 2.499 0.371
>12months 0.708 0.405 | 1.240 | 0.227 0.933 0.580 | 1.502 0.776 0.648 0.368 | 1.140 | 0.132
Type of prophylaxis received
NVP 0.577 0.115 | 2.905 | 0.505 1.304 0.358 | 4.752 0.687 0.859 0.163 | 4.532 0.858
AZT 0.232 0.081 | 0.666 0.007 0.814 0.346 | 1.911 0.636 0.380 0.127 | 1.134 | 0.083
HAART 0.425 0.196 | 0.922 0.030 0.523 0.242 | 1.128 0.098 0.635 0.267 | 1513 | 0.306
None Ref Ref Ref
NVP prophylaxis for the baby received
Yes Ref Ref Ref
No 3.004 1.019 | 8.855 | 0.046 2.465 0.929 | 6.539 0.070 1.807 0.541 | 6.040 | 0.337
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6 weeks

9 to <18 months

18-24 months

Independent | Odds Ratio 95% CI for p-value | Odds 95% CI for OR | p-value | Odds Ratio | 95% CI for p-value
variables OR Ratio OR
TB status of the patient
No signs Ref Ref Ref
TB signs 0.224 0.025 | 2.027 0.183 0.114 0.019 | 0.688 0.018 0.110 0.020 | 0.609 0.011
TB Treatment 0.262 0.023 | 2.931 0.277 0.098 0.013 | 0.768 0.027 0.131 0.018 | 0.946 | 0.044
Duration between enrolment and delivery
<6months Ref Ref Ref
6-24months 0.488 0.214 | 1.112 0.088 0.358 0.189 | 0.676 0.002 0.503 0.221 | 1.146 | 0.102
24months 1.195 0.498 | 2.866 0.689 0.782 0.390 | 1.567 0.488 1.257 0.527 | 2.999 0.606
Place of delivery
Home Ref Ref Ref
Facility 1.493 0.643 | 3.464 | 0.351 0.751 0.386 | 1.460 0.398 1.402 0.610 | 3.222 0.426
Mode of delivery
C-section Ref Ref Ref
Spontaneous 0.000 0.000 - 0.998 1.245 0.431 | 3.595 0.686 0.000 0.000 0.998
Vaginal
Feeding options at 6 weeks
EBF Ref Ref Ref
ERF 0.244 0.142 | 0.416 | <0.0001 | 0.413 0.246 | 0.696 0.001 0.258 0.149 | 0.444 | <0.0001
MF 1.152 0.309 | 4.297 0.833 1.219 0.326 | 4.562 0.769 1.228 0.328 | 4.597 0.760
Feeding options at 9 months
MF Ref Ref
NBF - - - 1.166 0.734 | 1.853 0.514 1.997 1.040 | 3.834 | 0.038
RF - - - 0.000 0.000 0.999 0.000 0.000 - 0.999
Feeding options at 18 months
MF - - - - - - Ref
RF - - - - - - 1.501 0.713 | 3.157 0.285

Legend: The table shows the results of the logistic regression analysis. The significance value, Odds Ratio and 95% confidence
intervals are also shown for independent variable taking certain reference categories for each variable. Home delivery for place of
delivery, C-section for mode of delivery, Yes for baby NVP prophylaxis, WHO stage | for WHO staging, No TB signs for TB status,
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None for type of prophylaxis, EBF for feeding options at 6 weeks, MF for feeding options at 9 months and 18 months were considered
as reference groups. Ref=Reference group.EBF = exclusive breastfeeding, ERF = exclusive replacement feeding and MF =mixed
feeding.
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4.3 Dry Blood Spot —Polymerase Chain Reaction (DBS-PCR) Turnaround Time (TAT)
and the associated factors In Vihiga, Bungoma, Kakamega and Busia Counties,
Kenya

The study revealed the mean duration between specimen collection at the health facilities and
results received at the health facilities was 46.9020days with Vihiga having the least mean
duration at 33.6625days and Kakamega having the longest duration at 51.7025days with a range
of 6 days to 487 days. These county level differences were statistically significant (p=0.001)
(Table 4.8). Further analyses showed the mean duration between specimen collection at the
health facilities and receiving specimens at Alupe KEMRI laboratory was 16.4553 with
variations across the four counties with a range of 1day to 131 days. Vihiga County had the least
mean duration at 13.0108days while Busia County had the longest duration at 18. 9853days (p=
0.001) (Table 4.8). The key informant interviews (KIIs) conducted revealed batching and
hubbing to be common in Bungoma, Kakamega and Busia Counties as opposed to Vihiga
County that tended to send theirlaboratory specimens directly to Alupe KEMRI Reference
Laboratory through the G4S courier services that were contracted by the USAID APHIAPIus
Project. In addition, most of the peripheral and remote health facilities tended to have lower
caseload and would take up to three weeks to get two DBS specimens (USAID APHIAPIus
Project set two specimens as the minimum for laboratory networking) from HIV exposed infants
and this significantly delayed the submission of the specimens to the nearest referral hospitals
who then submit the specimens to Alupe KEMRI reference laboratory through the G4S courier

services.
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A Key Informant Interview with a laboratory in-charge in a health center in Kakamega County
noted... “..We have to batch our specimens to at least 2 specimens before we submit to
Kakamega PGH otherwise we would not be entitled to transport reimbursement by APHIAPlus

Project....”

A KII with one of the Bungoma County DBS sample hubbing was a key practice and ... ...we
advise facilities to bring their DBS specimens to Bungoma District Hospital so that we can verify
that the specimens are of good quality and standards before submitting to Alupe KEMRI
Reference Laboratory via G4S courier services to reduce sample rejection rates which is a

’

problem...’

KIl with laboratory personnel noted that “...pooling of samples by far away facilities is a
challenge... 7. This sentiment was shared by laboratory technicians at Alupe KEMRI Reference
laboratory, one of whom noted that health facilities that prefer hubbing delays samples to be
shipped to Alupe KEMRI Reference Laboratory. KII revealed that hubbing is a common
phenomenon that is employed to help ensure poor quality DBS specimens are not submitted to
Alupe KEMRI laboratory and would reduce the overall TAT since health facilities are advised to

collect fresh specimens.

The study further revealed that the mean duration between receiving the specimens from the
health facilities and testing the specimens was 16.8045days with a minimum of lday and a

maximum of 90days. These were comparable across the counties (p=0.085) (Table 4.8).
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The study showed that the mean duration between receiving the specimens from health facilities
and updating the results of the processed specimens was 18.5380 with a minimum of 1 day and a
maximum of 90 days. These were comparable across counties (p=0.111). Moreover, the mean
duration between receiving specimens from the health facilities and dispatching the results to the
health facilities was 25.5954days with a range of 1day to 270days. Vihiga County had the least
time at 22.8889days while Kakamega County had 27.2793days. These county level variations

were statistically significant (p=0.002) (Table 4.8).

It also showed that the mean duration between the dispatch of the PCR results from Alupe
KEMRI to results being received at the health facilities was 10.3039days with a minimum of 1
day and a maximum of 186days. These were comparable across the four counties (p=0.104)

(Table 4.8).
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Table 4.8: DBS-PCR Turn-around Time in Bungoma, Busia, Kakamega and Vihiga

counties
Duration Between Collection and receiving in Days p-
value
N Mean Std. Std. Error 95% Confidence Min Max | <0.001
Deviation of the Interval for Mean
mean Lower Upper
Bound Bound
Bungoma 600 | 17.0883 | 15.89743 0.64901 | 15.8137 | 18.3629 | 1.00 | 104.00
Busia 340 | 18.9853 | 12.28267 0.66612 | 17.6750 | 20.2955 | 1.00 | 81.00
Kakamega | 1208 | 17.0199 | 14.90593 0.42887 | 16.1785| 17.8613 | 1.00 | 131.00
Vihiga 558 | 13.0108 | 10.51509 0.44514 | 12.1364 | 13.8851 | 2.00 | 81.00
Total 2706 | 16.4553 | 14.15148 0.27204 | 15.9219 | 16.9887 | 1.00 | 131.00
Duration between Received and Tested in Days
N Mean Std. Std. Error 95% Confidence Min Max 0.085
Deviation Interval for Mean
Lower Upper
Bound Bound
Bungoma 608 | 17.6299 | 16.28382 0.66040 | 16.3330 | 18.9269 | 1.00 | 90.00
Busia 350 | 15.7429 | 12.93613 0.69147 | 14.3829 | 17.1028 | 1.00 | 66.00
Kakamega | 1237 | 17.1633 | 15.68116 0.44585 | 16.2886 | 18.0380 | 1.00 | 88.00
Vihiga 567 | 15.7919 | 14.61759 0.61388 | 14.5861 | 16.9977 | 1.00 | 90.00
Total 2762 | 16.8045 | 15.29354 0.29100 | 16.2339 | 17.3751 | 1.00 | 90.00
Duration between received and updated in days
N Mean Std. Std. Error 95% Confidence Min Max 0.111
Deviation Interval for Mean
Lower Upper
Bound Bound
Bungoma 608 | 19.4030 | 16.54709 0.67107 | 18.0851 | 20.7209 | 1.00 | 91.00
Busia 350 | 17.4257 | 13.23337 0.70735| 16.0345| 18.8169 | 1.00 | 69.00
Kakamega | 1239 | 18.8370 | 15.89869 0.45167 | 17.9508 | 19.7231 | 1.00 | 89.00
Vihiga 567 | 17.6437 | 14.83788 0.62313 | 16.4198 | 18.8677 | 1.00 | 91.00
Total 2764 | 18.5380 | 15.52914 0.29538 | 17.9588 | 19.1172 | 1.00 | 91.00
Duration between received and dispatched to health facility in days
N Mean Std. Std. Error 95% Confidence Min | Max | 0.002
Deviation Interval for Mean
Lower Upper
Bound Bound
Bungoma 608 | 25.4638 | 18.31048 0.74259 | 24.0055 | 26.9222 | 1.00 | 91.00
Busia 342 | 24.2164 | 17.78397 0.96165 | 22.3249 | 26.1079 | 1.00 | 71.00
Kakamega | 1239 | 27.2793 | 28.28258 0.80350 | 25.7029 | 28.8556 | 1.00 | 270.00
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Vihiga 567 | 22.8889 | 19.03642 0.79945 | 21.3186 | 24.4591 | 2.00 | 91.00
Total 2756 | 25.5954 | 23.45075 0.44670 | 24.7195 | 26.4713 | 1.00 | 270.00
Duration between collected from the health facility and received at the health facility in
days
N Mean Std. Std. 95% Confidence Min Max 0.001
Deviation Error Interval for Mean

Lower Upper

Bound Bound
Bungoma 61| 38.1475| 16.93895| 2.16881 | 33.8093 | 42.4858 | 7.00 75.00
Busia 33| 47.7576 | 21.75292 | 3.78670 | 40.0443 | 55.4708 | 18.00 | 101.00
Kakamega 326 | 51.7025 | 47.32916 | 2.62132 | 46.5456 | 56.8594 | 11.00 | 487.00
Vihiga 80| 33.6625 | 15.24479 | 1.70442 | 30.2699 | 37.0551 | 6.00 82.00
Total 500 | 46.9020 | 40.16420 | 1.79620 | 43.3730 | 50.4310 | 6.00 | 487.00
Duration between dispatched and received at the health facility

N Mean Std. Std. 95% Confidence Min Max | 0.104
Deviation Error Interval for Mean

Lower Upper

Bound Bound
Bungoma 40 | 5.7500 553196 | 0.87468 | 3.9808 | 7.5192| 1.00 24.00
Busia 29 | 6.9655 6.89970 | 1.28124 | 4.3410| 9.5900| 1.00 18.00
Kakamega 300 | 11.7967 | 22.22284 | 1.28304 | 9.2717 | 14.3216| 1.00| 186.00
Vihiga 72| 7.9583 9.25452 | 1.09066 | 5.7836 | 10.1330 | 1.00 34.00
Total 441 | 10.3039 | 18.97889 | 0.90376 | 8.5276 | 12.0801| 1.00| 186.00

Table Legend: This table shows the descriptive characteristics of six key turnaround variables
that were abstracted from the registers and shows the mean, standard deviation, standard error,
95% confidence interval, min (minimum) and max (maximum) days and the p-values. This was

done using one-way ANOVA.
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CHAPTER FIVE
DISCUSSION
5.1 The socio-demographic characteristics of HIV-positive mother-infant pair in Vihiga,
Kakamega, Bungoma and Busia counties, Kenya

The MOH HEI register had six social and demographic characteristics being recorded on a
routine basis namely marital status, maternal age, maternal weight, baby sex, baby birth weight
and county. The study revealed approximately 79% of women were legally married, 5% single,
5% widowed, 3% divorced, 2% cohabiting and 1% were separated. These findings were in
agreement with a study done at a rural tertiary care hospital in Maharashtra state of India that
showed that 70.53% were married and living with their spouse, 4% unmarried, 2.5% divorced
and 2% separated (Adejuyigbe, Fasubaa, & Onayade, 2004). High number of married persons
having HIV and AIDS was also reported amongst attendees in voluntary counseling and testing
centers of a medical college hospital in coastal Karnataka in 2012 and among HIV-positive
women in 2014 enrolled in HIV care and support service in Amhara region, Ethiopia (Berhan,
Gedefaw, Tesfa, Assefa, & Tafere, 2014; Jayarama, Shaliny Shenoy, Unnikrishnan, John
Ramapuram, & Manjula Rao, 2008). The study findings also corroborated with findings that
showed that most new HIV infections in sub-Saharan Africa now occur in married and
cohabiting couples (Berhan et al., 2014). Consistent with previous studies carried out elsewhere
in Kenya, majority (78.5%) of women HIV-positive were married(du Plessis et al., 2014).
However, Kenya Demographic Health Survey for 2014 showed that of the HIV positive women,
55% were married, 5.1% cohabiting/living together, and 3.7% widowed(KNBS, MOH, NACC,
KEMRI, & NCPD, 2014). By showing that married women are the majority, it tied in with the
general Kenyan population where nearly 2 out of 3 Kenyans aged 15-64 are married or

cohabitating (NASCOP & MOH, July 2008). The study findings was also in tandem with results
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of population-based data from Demographic and Health Surveys (DHS) on heterosexual
behavior in Zambia in 2001-02 and in Rwanda in 2005 that revealed that most heterosexual HIV
transmission takes place within marriage or cohabitation (Dunkle et al., 2008). This goes on to
demonstrate that married women represent the bulk of the HIV-infected population amongst the
HIV-infected women attending ANC Western region of Kenya. Focusing on HIV prevention and
control efforts to this population will be critical in reversing the trend of pediatric HIV and AIDS

and also aid in controlling the HIV and AIDS related morbidity and mortality.

However, the findings of this study were inconsistent with others reported in Mwanza region,
Tanzania that demonstrated that HIV infection was associated with being separated or widowed
(Barongo et al., 1992). The study was also at variance with Surveillance of HIV infections
among antenatal clinic attendees in Tanzania-2003/2004 that showed HIV prevalence to be
higher among single women (9.7%) than married women (8.6%) (Swai et al., 2006). It
contradicted a study done in Mainland Tanzania in 2011 that showed marital status had no
statistically significant association with HIV infection (Manyahi et al., 2015). These contrasting
results may reflect the epidemiological shift of the HIV epidemic pattern in Sub-Saharan Africa
region from affecting mostly singles, separated, divorced and widowed women to now
predominantly affecting married women/couples who now seem to be at a higher risk of HIV

acquisition and transmission.

The study revealed that the mean maternal age was 29.888 years, slightly older than most of the

studies reported in the region. This finding contrasted with those done in Nigeria which showed
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that HIVV-positive mothers were young (Adejuyigbe et al., 2004) and in Zambia where the mean
age was 26.200 years (Hira et al., 1990)but compares with a study done in Western Kenya that
showed the average age of women in PMTCT program was 29.400 years(Dunkle et al., 2008).
The study also revealed that approximately 75% of women were aged between 25 and 49 years
of age, the standard sexually active and productive age group. This compares favorably with
findings from a study done at a rural tertiary care hospital in Maharashtra state of India in which
it was demonstrated that 84.77% females were in the age group of 20-39 years (Joge et al.,
2012)and in Mwanza Region, Tanzania that showed that mostly women aged 15-34 years were
HIV infected (Barongo et al., 1992). Collectively, the findings are a pointer that the bulk of HIV
infected women are young adults and they constitute the majority of HIV infected women in
Western Kenya. Evidence-based interventions targeting this age-group needs to be designed and
implemented in an effort to control the HIV epidemic and eliminate Mother-To-Child HIV

Transmission..

The relationship between the baby’s sex and the risk of HIV acquisition from a HIV-infected
mother has not been clearly documented. This study showed that 50% of the babies born were
females and 43% were males giving a male to female ratio of 0.86:1. This contrasted with study
done in 2012 in Nigeria among HIV positive children that showed 52.7% males and 47.3%
females giving a male to female ratio of 1:0.9(Omolola, Christiana, & Ade, 2012). However,
these findings may not be conclusive due to ascertainment bias when recording the sex of the
baby in the MOH HEI registers and the fact that the missing data was about 7% for the entry on

sex of the baby in the registers compromising the findings and conclusions on infant sex.
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The study further revealed that approximately 44% of babies weighed between 2.0 - 3.5kgs at
birth. This is not surprising given that a previous study done in Nigeria in 2012 among HIV
positive children showed that 40% of children’s populations under the study weighed between
2.5 and 2.9kg at birth(Omolola et al., 2012).
5.2 MTCT rates at selected time points for dual and triple ARV prophylaxis regimens
and the socio-demographic, clinical and biological correlates in Vihiga, Kakamega,
Bungoma and Busia counties, Kenya
5.2.2 ARV prophylaxis regimen provided to HIV-positive pregnant women to
reduce MTCT rates
The current study revealed that 94% of mothers received some form of maternal prophylaxis
with 78.1% receiving HAART, 14.2% receiving AZT and 1.7% receiving NVP. Only 4.3%
received no form of ARV prophylaxis while 1.7% had not stated whether they received ARV
prophylaxis or not. This contrasts with a cross-sectional study done in 2010 in South Africa that
revealed that of all HIV-positive mothers, 30.5% received cART and 52.6% received AZT
although 83.1% received some maternal ARV (Woldesenbet et al., 2015). Similarly an
assessment done in KwaZulu-Natal, South Africa in 2008-2009, revealed that only 13.7% of
HIV-positive pregnant women had started on maternal lifelong antiretroviral treatment and
67.2% had received maternal zidovudine and nevirapine meaning about 81% received some form
of maternal ARV prophylaxis (Horwood et al., 2012). The majority of the maternal prophylaxis
received was HAART and the least was SANVP. These variations in ARV regimens in use reflect

the changing PMTCT guidelines as a result of new WHO guidance as WHO has been advocating

for more efficacious regimens over the years. The study revealed a near universal uptake of
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ARV prophylaxis of 94% and this compares with the second Kenya AIDS Indicator Survey that
showed 72.3% of HIV-positive pregnant women received antepartum antiretroviral prophylaxis
(Sirengo et al.,, 2014). It also closely mirrors a community-based cross-sectional study of
PMTCT in Nyanza Kenya, Kenya done in 2011 that revealed that 82% were on PMTCT ARVs
(Kohler et al., 2014). Increasing capacity building of Ministry of Health, increased donor
support and changes in policy environment could be responsible for the increasing number of
maternal ARVs being provided to HIV-positive pregnant women in Kakamega, Vihiga, Busia
and Bungoma counties, Kenya.

5.2.3 MTCT rates at 6 weeks, 9 to <18 months and 18-24 months for ARV

prophylaxes
Most countries are making remarkable progress towards preventing mother-to-child transmission
(PMTCT) of HIV, particularly in sub-Saharan Africa. However, mother-to-child transmission
(MTCT) of HIV continues to occur in children during pregnancy, labour and delivery, or
breastfeeding, at a time, when there are available effective interventions to curb the infection and
better resourced countries have been able to bring the risk of children infected though MTCT to
less than 2%. In sub-Saharan Africa, MTCT rates as high as 25% have been reported(Jackson et
al., 2003a). Over 90% of HIV infections among children occur through mother-to-child
transmission (UNICEF/UNAIDS/WHO, 2008). In the absence of any intervention, rates of
MTCT of HIV can vary from 15% to 30%, without breastfeeding, and can reach as high as 30%

to 45% with prolonged breastfeeding (De Cock et al., 2000).
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The current study showed that HIV transmission rate at 18-24 months varied by ARV
prophylaxis regimen received with AZT showing the lowest HIV transmission rate, followed by
HAART, NVP at 3.3%, 5.4% and 7.1%, respectively. Mothers and their babies who never
received any form of prophylaxis had 8.2% HIV transmission rates. This, however, closely
compares with the Kisumu Breastfeeding study in Kenya that showed HIV transmission rates at
6 weeks and 24 months were 4.2% and 7%, respectively (Thomas et al., 2011). However, it
contrasts with HIVNET 012 study that showed an estimated risks of HIV-1 transmission in the
Zidovudine and Nevirapine groups to be 25.8% and 15.7% by age 18 months, respectively
(Jackson et al., 2003b). It alsocontrasts with Kesho Bora study that revealed the cumulative rate
of HIV transmission at 6 weeks was 3.3% in the triple antiretroviral group compared with 5.0%
in the Zidovudine and single-dose nevirapine group (de Vincenzi, 2011). Study done in Nairobi,
Kenya to evaluate the effectiveness of the HAART in PMTCT demonstrated that up to 90% of
children were confirmed to be HIV-negative (Ngemu et al., 2014). It also contrasts with a cohort
study in the United States, which showed that the risk of MTCT was 10.4% among women
receiving AZT monotherapy, 1.2% in women receiving triple-ARV regimens but is in agreement
with 3.8% among those receiving dual ARV regimens and (Cooper et al., 2002). The study also
contrasted with a study carried out in Botswana that demonstrated that maternal HAART was
associated with a substantial decrease in the rate of mother-to-child transmission as compared to
Zidovudine in a programmatic setting (Dryden-Peterson et al., 2011). This could be due to the
fact that other aspects of HAART such as adherence, costs, mothers’ behavior during HAART
may affect the overall effectiveness of HAART in PMTCT. Delays in HAART initiation and

poor adherence and compliance to HAART medications could also be contributing factors. The
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current study showed that the HIV transmission rate from Mother-to-child at 6 weeks and 18-24
months are similar at about 5.5% and 5.6%, respectively and this is in tandem with study done in
Western Kenya that strongly suggested benefit of antiretroviral prophylaxis in reducing infant
HIV infection but do not show a benefit at 18-months when compared to 6 weeks transmission
rate (Nyandiko et al., 2010). This observation seems to have been due to the fact that more
efficacious regimens have a durable effect in viral suppression and this suppression is sustained
throughout the duration of treatment and therefore baby’s HIV sero-conversion once a
prophylaxis has been initiated is very low(Nyandiko et al., 2010). Further studies are needed to
understand other limitations to the use of HAART in PMTCT of HIV in Ministry of Health
settings that could further explain why the MTCT rate for AZT seems to be lower than HAART
in our study area. This will be critical in re-programming the PMTCT in these counties and in
similar settings in resource-limited countries. The focus for the PMTCT programming should be

the quality of PMTCT services offered to realize the eMTCT targets.

5.2.4 Socio-demographic correlates for MTCT rates
The MTCT rates at 18-24 months were highest amongst women in separated (26.7%), single
(10.5%) and cohabiting (9.7%), widowed (6.5%) relationships and lowest amongst divorced
(3.2%) and legally married (4.9%) women. However, this conflicts with a closely related study
carried out in Nigeria that showed that HIV prevalence of divorced women were more than
double those currently married/cohabiting with a sexual partner; and more than three times those
that were never married (Adebayo, Olukolade, Idogho, Anyanti, & Ankomah, 2013). The high
MTCT rate amongst separated and single mothers observed in the current study could be due to

lack of a regular partner and a possibility of ending up having multiple partners. HIV prevalence
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in the widowed women may have been due to death of their spouses from advanced HIV disease.
The associated poor socio-economic status of separated, single and widowed mothers further

increases their vulnerability to sexual advances and reduces their condom negotiating abilities.

The study further showed that there was a significant association between marital status and
baby’s HIV status at 18-24 months and that the baby is likely to be HIV positive if the mother
was widowed. This probably could be due to the fact that becoming widowed is strongly
associated with HIV positive status in this part of the country and HIV positive widowed women
are likely to have had their spouses’ die of HIV and AIDS, an indication of advanced HIV and
AIDS. 1 hold the view that HIV among majority of widows is a result of infections acquired
while in marital unions rather than as widows. This finding also concurs with my understanding
that, in Western Kenya, the practices of widow cleansing and widow inheritance are common
and viewed by many as contributing to the rapid spread of HIV. Widow inheritance is associated
with apparent risk for HIV and ST1 acquisition and transmission since the wife inheritors do not
use safer sex practices and the widows tend to have multiple partners for economic support. The
social neglect, cultural and sexual malpractices and high poverty levels could be contributing to
their likelihood to have HIV positive baby at 18-24 months due to social, cultural and economic
barriers. However, the study findings contradict a prospective study in which there was no
significant differences between the HIV infected and non-infected infants and mother's marital
status among infants of sero-positive mothers (Nair et al., 1993). Qualitative studies is therefore
needed to create a better understanding of the social, cultural and economic patterns and

characteristics of the different marital relationships and further determine what could be the key
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determinants of the mother to child HIV transmission for different marital status beyond the

known biological risk factors and whether these substantiate the quantitative results.

The study also revealed that there is no association between maternal age and baby’s HIV status
at 18-24 months (p>0.05) and this agreed with reviewed clinical records of 1088 mother-infant
pairs within the Tingathe program in Lilongwe, Malawi that showed no association between HIV
transmission and maternal age (p=0.164) (Kim et al., 2013). It also concurred with a prospective
study that depicted no significant difference between the HIV infected and non-infected infants
with the same mean maternal age (Kim et al., 2013). Though not necessarily a comparable study,
it contradicted studies done in Tanzania in 2003/2004 and 2011 and in Gondar, Northwest
Ethiopia that revealed that the risk for HIV infection was significantly higher among women
aged 25-34 years (Manyahi et al., 2015; Melku et al., 2015; NASCOP & MOH, July 2008). The
findings also contrasts other observations in rural Northern Tanzania that revealed that the
highest HIV prevalence was among women aged between 15-19 years (Yahya-Malima et al.,
2006). However, the study findings agreed with a prospective study in European countries that
showed that maternal age were not a factor in risk of transmission (Newell, Dunn, Peckham,
Semprini, & Pardi, 1996). It therefore seems that maternal age may not be a key predictor of the
baby’s HIV status at 18-24 months despite the fact that majority of the HIV-infected women are
young adults.

The study also showed that the baby’s sex had no association with baby’s HIV status at 18-24
months consistent with earlier reports (Newell et al., 1996).However, this differed with other

observations that revealed significantly more girls (12.6%) than boys (6.3%) were infected with
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HIV and at 6 to 8 weeks more girls acquired HIV (10.0%), compared with boys (7.4%) (Melku
et al., 2015). In Kenya, a study demonstrated that female sex are associated with HIV-1-specific
CD8+ T-cell responses in HIV-1-exposed and that female infants were also more likely to have
positive ELISPOT assays than male infants (p = 0.046) (Farquhar et al., 2011). Taken together,
these data demonstrate that there could be a likelihood link between baby’s female sex and risk
of HIV acquisition but more studies need to be done to determine the association between baby’s
sex and HIV status at 18-24 months born to HIV infected women in an African context.

Studies have provided inconsistent results for the association between maternal HIV infection
and LBW/PTD.For example, some studies suggested that maternal HIV infectioncould increase
the risk of LBW and PTD (Ellis, Williams, Graves, & Lindsay, 2002; Temmerman et al.,
1994)but others reported no significant association between them(Awoleke, 2012; Bucceri et al.,
1997; Patil et al., 2011). This study demonstrated that baby’s birth weight had no association
with baby’s HIV status at 18-24 months. This contradicted findings from a prospective study in
Europe in which it was shown that low birth weight had the strongest association with vertical
transmission of HIV (Newell et al., 1996). HIV-infected women were at higher risk of having a
low birth weight infant or a preterm delivery infant as compared to HIV uninfected women. Such
associations did not change significantly over time or were not significantly affected by the
usage of antiretroviral drugs(Xiao et al., 2015).There is a possibility that maternal HIV infection
has severe effects on pregnancy outcomes. It is known that HIV-infected women are more likely
to encounter adverse pregnancy outcomes, such as low birth weight and preterm delivery(Xiao et
al., 2015). Given that there was a huge missing data for birth weight (about 33%) and the fact

that the different health facilities were using different weighing scales, more studies still needs to
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be done to ascertain if an association exists between the birth weights and the baby’s HIV status

at 18-24 months.

5.2.5 Clinical and biological correlatesfor MTCT rates

The CD4+counts are taken as a measure of the level of immunity and the lower the CD4+ count
the higher the immunosuppression and vice versa. According to the WHO guidelines, CD4+
above 500cells/mm? is considered normal while CD4+ between 350cells/mm? to 500cells/mm?3 is
moderate immunosuppression and below 350cells/mm? is mild to severe immunosuppression.
The current study revealed that lower CD4+ cell count was associated with higher HIV
transmission rate at 6 weeks, 9 to <18 months and 18-24 months. This study also found out that
women with CD4+ cells between 350 to 500 cells/mm3 are about twice likely to have HIV-
negative babies as opposed to those women with CD4+ cells count less than 350cells/mm3
(p=0.009). This corroborates with an intervention cohort study that depicted MTCT risk was
significantly associated with maternal CD4+ cell counts below 200 cells per mL (Bryson, 1996;
Coovadia et al., 2007). The lower the CD4+, the high the immunosuppression and this shows
advanced HIV disease. Mothers with advanced HIV disease have a high serum viral load and
therefore more likely to transmit HIV to the baby. To reduce the viral load, HIV-infected
mothers need to seek early diagnosis and treatment for HIV which therefore calls for early ANC

attendance and HIV testing for women in reproductive age group.

In HIV-infected women, co-infections that target the placenta, genital tract have been shown to
increase the risk for MTCT. Active co-infection stimulates the release of cytokines and
inflammatory agents that enhance HIV replication and this weakens natural defenses to MTCT.
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Tuberculosis (TB) is a major cause of disease morbidity and mortality more so amongst HIV
infected individuals. For women, the greatest burden of TB occurs during the reproductive years
(ages 15-49 years). In this study, women with suspected TB signs and symptoms and on TB
treatment are less likely to have HIV-negative babies compared to those women who have no TB
signs and symptoms at 9 to <18 months and 18-24 months. Active TB infection is normally
associated with lower CD counts amongst HIV infected individuals. Active TB infection
increases HIV load and is associated with immunosuppression, which may explain the
association between TB and MTCT (Day et al., 2004; Goletti et al., 1996; Pillay et al., 2004;

Toossi et al., 2001; Zhang, Nakata, Weiden, & Rom, 1995).

In Africa, more than 95% of infants are currently breastfed, but feeding practices are often
inadequate: feeding water, and other liquids, to breastfed infants is a widespread practice.
Nevertheless, prolonged breastfeeding is common, and the median duration of breastfeeding
ranges between 16 and 28 months. Urbanization and mothers' education are the major factors
that tend to shorten breastfeeding. However, recent trends show an increase in early initiation
and in duration of breastfeeding as a result of promotion efforts deployed by WHO and UNICEF,
local governments, and non-governmental organizations.  To prevent mother-to-child
transmission of HIV, WHO recommends replacement feeding if it is feasible and safe.
Otherwise, mothers are encouraged to practice exclusive breastfeeding for the first months of life
followed by early and rapid weaning. Exclusive breastfeeding for a few months could carry a
lower risk of death than replacement feeding. Infants of all mothers, whether HIV-positive or

not, will benefit from improving the rate of exclusive breastfeeding (Dop, 2002). Studies on
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MTCT and PMTCT in developing countries depict varied MTCT rates with different ARV

prophylactic regimens with different breastfeeding options.

In the current study, babies’ who received exclusive breastfeeding at 6 weeks had a significantly
low HIV transmission rate of 3.9% compared to those who received exclusive replacement
feeding and mixed feeding each at about 15% (p<0.001) and it emerged as the strongest predictor
of babies’ HIV status at 18-24 months. This contrasts with an intervention cohort study done in
2007 that showed 14.1% of exclusively breastfed infants were infected with HIV-1 by age of 6
weeks (Coovadia et al., 2007). It also contrasted with a cohort study done in Durban, South
Africa in 1997 that found out that HIV transmission rate was 39% in those exclusively breastfed,
24% in those fed exclusively on formula and 32% in those receiving mixed feeding and that 50%
of HIV-infected infants exclusively breastfed(Bobat, Moodley, Coutsoudis, & Coovadia, 1997).
Similarly, a study done in KwaZulu Natal, South Africa revealed 14.1% of exclusively breastfed
infants were infected with HIV-1 by age 6 weeks and 19.5% by 6 months (Coovadia et al.,
2007). This is because breastfeeding carries so much protection against other nutritional and
infectious diseases which then facilitates HIV acquisition and transmission from mother to child.
Exclusive breastfeeding, coupled with antiretroviral drug therapy for both significantly reduces
the MTCT rate(Coovadia et al., 2007). Combining breastfeeding with other food increases the
MTCT rate due to likelihood of infections that erodes the gut mucosa and increases the MTCT

rates(Coovadia et al., 2007).
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Babies who are receiving exclusive replacement feeds at 6 weeks are less likely to be HIV-
negative at 18-24 months as compared to babies that are exclusively breastfed (p< 0.001). The
first study to show such an association came from south Africa and found that infants who
received both breast milk and other feeds were significantly more likely to be infected by 15
months of age (36%) than those who had been exclusively breastfed for the first three months
(25%) or formula fed (19%) (Iliff et al., 2005). This study findings also compares favorably
with a prospective cohort study done in Durban, South Africa that showed exclusive
breastfeeding carried a significantly lower risk of HIV-1 transmission than mixed feeding
(Coutsoudis, Pillay, Spooner, Kuhn, & Coovadia, 1999). In addition, exclusive breastfeeding
has been found to result in a three-to four-fold decrease in HIV transmission compared to non-
exclusive breastfeeding in several large prospective studies South Africa (Coovadia et al., 2007;
Coutsoudis et al., 2001), Zimbabwe (lliff et al., 2005) and Ivory Coast (Becquet et al., 2008).
Similarly, studies have shown that breastfed infants who also received solids ere significantly
more likely to acquire infection than were exclusively breastfed children (p=0.018) (Coutsoudis
et al., 2001). In Ethiopia, mixed infant feeding had been shown to increase the risk of mother-
to- child transmission of HIV(Berhan et al., 2014). Therefore this study corroborates earlier
findings that have demonstrated exclusive breastfeeding within the first 6 months do reduce the
risk of HIV transmission from Mother-to-child. Exclusive breastfeeding offers HIV-1-infected
women in developing countries an affordable, culturally acceptable, and effective means of
reducing mother-to-child transmission of HIV-1 while maintaining the overwhelming benefits of
breastfeeding. Exclusive breastfeeding together with near universal use of efficacious regimens

namely HAART and AZT contributes to the low MTCT rates. Mixed feeding and exclusive
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replacement feeding does not confer the nutritional values associated with exclusive
breastfeeding. Advocacy and campaigns for EBF needs to be sustained at all levels to ensure

100% uptake and coverage.

The study found out that for every one-year duration between enrollment and delivery, the
chances of the baby having an HIV-negative status at 18-24 months was approximately 1.5 times
(p=0.001). This is in tandem with study that showed that starting ARV prophylaxis earlier in
pregnancy is more effective to reduce infant HIV (Gaillard et al., 2004). Similarly, shorter
duration of HIV treatment was associated with increased risk of mother-to-child transmission of
HIV(Berhan et al., 2014). Early diagnosis and treatment is always associated with good
prognosis. In this case, women who seek early HIV diagnosis and treatment and are enrolled
early during their pregnancy are more likely to receive the PMTCT interventions early and this is
likely to result in lower MTCT rate. Birth preparedness and birth plans are key and should be
encouraged to allow mothers to plan pregnancies and attend antenatal care sufficiently early and
receive early HIV diagnosis and treatment including ARVs initiation.

5.3. To assess the DBS-PCR turnaround time (TAT) and the associated factors in

Vihiga, Kakamega, Bungoma and Busia counties, Kenya
The primary goal of early infant diagnosis is to identify the HIV-infected child early prior to the
development of clinical disease during the first months of life and not to exclude HIV infection.
Faster TAT is universally seen as desirable. It is believed that the timelier the rapid testing is
performed, the more efficient and effective the treatment will be. TAT is the total time between

specimen collection, submission, processing and dispatch of the results for patient use.
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Turnaround time is one of the key performance indicator of laboratory performance. It is

associated with clinical outcomes and therefore need to improve approaches to TAT.

Across Africa, implementation of early infant diagnosis has been met with challenges, one of
which is the long turnaround time of the PCR results that results in delay in initiating infants and
children under 18 months on ARV treatment. The study showed mean TAT from specimen
collection to results being received at the health facility as 47 days with a range of 6 days to
487days and with variations across the four counties. This contrasts with study done in Cote
d’Ivoire, where the average test turnaround time from sample collection to results sent to the
clinic was 33 days with a range of 8 to 58 days (Kouakou et al., 2008). In Rwanda, the test
turnaround time between blood draw and test result back on site had a median of 17 days with a
range of 9 to 54 days (Finkbeiner, 2006). In 2008, an evaluation of an Early Infant Diagnosis
Program using DNA Polymerase Chain Reaction (PCR), on Dried Blood Spot (DBS) in Nigeria
to demonstrated an average turnaround time for return of 3 to 4 weeks (Abutu et al.,
2008)(Abutu et al., 2008). However, in Swaziland the mean time from test to result pick-up was
longer at 63 days (Brad etal., 2013; Chouraya et al., 2008 ). A study done in Western Kenya at
Kapsabet District Hospital in 2013 showed the average number of weeks from sample collection
to return of the PCR result as 4.08weeks(Brad et al., 2013). This shows that the TAT is long and
could be due to delays at pre-analytical, analytical and post-analytical phases. A lot still need to
be done to reduce the TAT time that ultimately determines the ART initiation amongst the HIV-

infected children.
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This study revealed the mean duration between specimen collection at the health facilities and
receiving specimens at Alupe KEMRI laboratory was 16.4553days with variations across the
four counties with a range of 1 day to 131 days. Vihiga County had the least mean duration at
13.0108days while Busia County had the longest duration at 18. 9853days. This compares with
median time between sample collection and arrival at the central laboratory in Lusaka, which
was 17 days (Sutcliffe, van Dijk, Hamangaba, Mayani, & Moss, 2014). However, this contrasts
with mean sample turn-around time from collection at site to laboratory of 1.38 days in Namibia,
5.25 days in Cambodia, and 12.6 days in Uganda over the life of the program (Chatterjee et al.,
2011). This demonstrates that there are significant delays at pre-analytical phases due to
specimen hubbing at the central health facilities before specimens are transported to Alupe
KEMRI Laboratory. The continuous batching of specimens by the peripheral health facilities
also contributed to pre-analytical delays since peripheral health facilities will only get transport

reimbursements if they do submit at least two specimens per trip.

The study showed the mean duration between receiving the specimens from the health facilities
and testing the specimens was 16.8045days with a range of 1 day to 90days. This contrasts with
TAT determined in Lusaka that showed the time between specimen arrivals at the central
laboratory to testing was 6 days (Sutcliffe et al., 2014). In most of the sampled facilities, health
facility registers did not routinely document the date that the result arrived back at sites and
therefore the total TAT from sample collection to result arrival at site could not be measured for
most of the specimens. The study mean TAT of 46 days contrasts with TAT for processing

within laboratories averaged 9 days in Namibia, and 3.33 weeks in Uganda but compares with 18

100



days in Cambodia, over the life of the program. Similarly in all countries health facility registers
did not systematically document the date that the result arrived back at sites and therefore the
total TAT from sample collection to result arrival at site could not be measured (Chatterjee et al.,
2011).TAT from sample collection to result return decreased from 49 to under 14 days(Kiyaga et
al., 2015). The analytical phase is long and this could be due to lack of adequate and skilled staff
to do DBS-PCR testing coupled with the high workload at Alupe KEMRI Laboratory, given that
it is the only laboratory in the region with the capacity to conduct DBS-PCR. In addition, the
laboratory staff from the satellite health facilities may not have been skilled enough to collect the

quality specimens and this also delayed the processing of the specimens.

Factors shown to correlate with shorter total TATs include the practice of delivering each
specimen as it is collected, direct delivery route, and continuous versus batching (Hawkins,
2007). This is in agreement with the study findings which showed health facilities in Vihiga
county as opposed to other Counties were delivering specimens as they are collected (no
batching) and directly submitting to Alupe KEMRI Laboratory via courier services (no hubbing
at the Central health facilities). The study also revealed that TAT delays were at all levels that is
pre-analytical, analytical and post-analytical. This differs with study done in Australia that
showed delays in TAT are most commonly pre-analytical and post-analytical (Hawkins, 2007).
Specimen batching and hubbing contributes to delays in pre-analytical phase of the TAT.
Inadequate capacity of the laboratory personnel both at the satellite health facilities and the

Alupe KEMRI Laboratory to collect quality specimens and also to process the DBS-PCR
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specimens also contributed to the long TAT.These delays could potentially be acontributor to the

high MTCT rate in the studied populations.
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CHAPTER SIX
SUMMARY FINDINGS, CONCLUSIONS AND RECOMMENDATIONS
6.1 Summary of findings

The study revealed that majority of HIV positive pregnant women were legally married and were
aged between 24 - 49 years. Those women who tended to have HIV positive babies at 18-24
months period were older at enrollment to PMTCT than those who tended to have HIV negative
babies at the same time period.The study also showed that female are more than male at birth
amongst HIV positive pregnant women and that a significant proportion of babies born of HIV
positive women weighed between 2.0-3.5kg though this is not conclusive given about a third of

the babies’ weights were not documented in the MoH registers.

This study demonstrated that HAART was the main ARV prophylaxis regimen in use and AZT
and NVP were less commonly administered with AZT (with 3.3% MTCT rate) and HAART
(with 5.4% MTCT rate) had the lowest HIV transmission rates at 18-24 months. Six socio-
demographic correlates for MTCT were determined. The study revealed that there is a significant
statistical association between marital status and babies’ HIV status at 18-24 months with MTCT
rate highest amongst separated, single, widowed and cohabiting women and lowest amongst the
legally married HIV positive pregnant women. Babies born to mothers separated had
approximately 7 times more likelyto have HIV negative results at 18-24 months as compared to
widowed women. It further showed that maternal age, maternal weight and babies’ birth weight,

babies’ sex were not associated with baby’s HIV status at 18-24 months.
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A number of biological and clinical correlates for MTCT rates were investigated. HIV positive
pregnant women with lower CD4 counts on enrollment had a significantly higher risk of
transmitting HIV to their babies as compared to those women with higher CD4 counts on
enrollment with HIV positive pregnant women with CD4 counts between 350 to 500 cells/mm?3

had a higher MTCT rates at the selected time points.

This study also revealed that HIV positive pregnant women on TB treatment had a higher MTCT
rates at 9-18 months and 18-24 months. This means that HIV positive pregnant women with
suspected or confirmed TB have a higher MTCT rates. It also showed that the shorter the
duration between enrollment and date of delivery, the lower the MTCT rates at the selected time
points. Moreover, these findings demonstrated that feeding options at 6 weeks is a strong
predictor of MTCT rates at the selected time periods with exclusive breastfeeding showing a

strong predictor of having HIV negative babies at the selected time points.

The turnaround time for the DBS-PCR in Kakamega, Bungoma, Vihiga and Busia counties from
specimen collection at the health facility and results received at the health facilities was
46.9020days while the mean duration between specimen collection at the health facility and
receiving specimens at Alupe KEMRI Laboratory was 16.4553days. These were due to pooling
of samples at the health facilities at low volume health facilities and hubbing at the high volume
health facilities. However, a significant delay was noted in specimen processing where it took a
mean of 16.805days from the time of receiving the specimens at the laboratory to testing the

specimens.
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6.2Conclusions

a)

b)

The study revealed that most HIV positive mothers were legally married, were young
between 24 - 49 years and that those women who tended to have HIV positive babies at
18-24 months period were comparatively more mature at enroliment to PMTCT than those
who tended to have HIV negative babies;

With regard to the socio-demographic, biological and programmatic correlates, the study
revealedthat HAART was the main ARV prophylaxis regimen in use and AZT and NVP
were less commonlythough AZT (with 3.3% MTCT rate) and HAART (with 5.4% MTCT
rate) had the lowest HIV transmission rates at 18-24 months. Whereas MTCT rate was
highest amongst separated, single, widowed and cohabiting women and lowest amongst
the legally married HIV positive pregnant women, HIV positive pregnant women who are
widowed more likely to have higher MTCT rates as compared to separated women at 18-
24 months period. Exclusive breastfeeding at 6 weeks should be strongly encouraged since
it is a key predictor of baby’s HIV negative status at 18-24 months;

The study demonstrated that the overall TAT from specimen collection at the health
facility and results received at the health facilities was 46.9020days with the mean
duration between specimen collection at the health facility and receiving specimens at
Alupe KEMRI Laboratory being 16.4553days. These are due to pooling of samples at the
health facilities at low volume health facilities and hubbing at the high volume health
facilities. Significant delay was noted in specimen processing where it took a mean of
16.805days from the time of receiving the specimens at the laboratory to testing the

specimens.
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6.3 Recommendations from the current study

a) Proven evidence-based interventions targeting women of 24-49 age-group and married
needs to be designed and implemented as part of efforts to control HIV epidemic and
eliminate Mother-To-Child HIV Transmission;

b) HIV prevention and control efforts needs to focus on widowed women since they seem to
have higher rates of MTCT rates at 18-24 months, if we are to reverse the new pediatric
HIV infections and attain the eMTCT goals. In addition, exclusive breastfeeding at 6
weeks should be strongly encouraged since it is a predictor of HIV negative status at 18-
24 months period. Mixed feeding and exclusive replacement feeding at 6 weeks be
strongly discouraged,;

c) Batching of specimens at the peripheral health facilities and specimen hubbing at referral
hospitals should be discouraged and specimens should be submitted directly to Alupe
KEMRI Reference Laboratory as soon as possible through G4S courier servicesor any
other means of transport.

6.4 Suggestions for future research

a) Further study is recommended to understand why Vihiga County records a better TAT as
compared to other counties;

b) Further study is suggested to better understand why HAART prophylaxis regimen shows
a higher MTCT rate as compared to AZT prophylaxis despite numerous studies showing

the contrary;
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c) Further study is also recommended to better understand why HIV-positive mothers in
cohabiting relationships have a higher HIV MTCT rate as compared to other mothers in

other relationships.
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APPENDICES
Appendix 1: Map of Western Region, Kenya

Garissa

Nairobi
Tata Taveta

<y
Longitudes andlatitudes: Kakamega county (0.2827° N, 34.7519° E); Vihiga county (0.0816° N, 34.7229° E); Bungoma county (0.5695°
N, 34.5584° E) and Busia county (0.4608° N, 34.1115° E)

GeoCurrents Map

Mombasa
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Appendix 2: Sampled health facilities in Kakamega, Vihiga, Bungoma and Busia counties, Western Kenya

Mother-baby pair sampled disaggregated by level of health facility

Frequency Percent Health Facilities sampled
Health Centre 372 21.2 Bumala HC, Kunyangu HC, Malakisi HC, Matayos HC, Mbale Rural HC,
Naitiri HC, Nambale HC, Sabatia HC
Sub-district 267 15.2 Alupe SDH, Manyala SDH, Sio Port SDH, Sirisia SDH
Hospital
District 982 56.1 Bungoma DH, Busia DH, Chwele DH, Kimilili DH, Malava DH, Matungu
Hospital or DH, St Mary Mumias Mission Hospital, Vihiga DH, Teso DH, Webuye DH,
Mission Mukumu Mission Hospital
Hospital
Referral 130 7.4 Kakamega PGH
Hospital
Total 1751 100.0
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Appendix 3: Consent form
CONSENT TO PARTICIPATE IN THE RESEARCH STUDY

Mother to child transmission of HIV in Bungoma, Kakamega, Busia and Vihiga counties, Western Region: context and rates

PRINCIPAL INVESTIGATOR

Maxwell Philip Omondi,

College of Health Sciences,

Department of Community Health, Nairobi University,
PO BOX 18717 00100,

NAIROBI.

Email: maxwellomondi@yahoo.com
Tel: 0721 208 732

Hello,
I, Maxwell Philip Omondi, am a doctoral student in the School of Public Health, Maseno University. | am conducting a study for the
purpose of determining the mother to child HIV transmission in Bungoma, Kakamega, Busia and Vihiga counties, Western Region.

POSSIBLE BENEFITS

No direct benefits for participating in the study. However, study will help determine MTCT rates in Western region and identify
correlates associated with it.

The HIV exposed babies and their mothers will be enrolled in HIV care and treatment and will be accorded the appropriate patient
management as per the ministry of health/NASCOP guidelines.

CONFIDENTIALITY

All information obtained in this study will be considered confidential and not divulged to anyone not involved in the study. The
participants’ identification will be kept confidential. The questionnaires and discussion notes will be marked only with codes and not
names. The list of numbers will be destroyed at the end of the research. The research reports and publications will only discuss large
groups of participants and will not reveal individual names. Every effort will be made to protect the confidentiality of the information
provided. The questionnaires will be kept under lock and key with restricted access.
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COMPENSATION
We will not be able to provide you any payment or gift for being in this research.

RIGHT TO REFUSE OR WITHDRAW
A subject’ participation in the study is entirely voluntary. He /she is free to refuse to take part or withdraw at any time, without
affecting or jeopardizing her future medical care or career.

QUESTIONS

In case of any queries, comments or complaints, kindly contact the investigator in above mentioned address.
CONSENT

I have read/been explained to all the above and fully understand. | therefore agree/disagree to participate in the study.

Investigator

Signature Date
Participant
Signature Date
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Appendix 4: Initial form - Sheet A

Serial
No.

Infants Name

Mothers Name

CCC
Number

HIV status at 6
weeks/Feeding
options

HIV status at 9
months/Feeding
Options

HIV status at
18months/Feeding option
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Appendix 5: Abstraction form - Sheet B
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Appendix 6: Laboratory abstraction form — Sheet C

Facility | County | District | Patien | Date Date Duration | Dat | Duration | Date Duration | Date Durati | Date Duration Duration
tID collect | receiv | Between | e between | updat | between | dispatch | on received | between between
ed ed Collectio | teste | Received | ed received | ed betwee | at the collected dispatched
n and d and and n facility and and received
receiving Tested in updated receive received
in Days Days in days dand
dispatc
hed
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Appendix 7: Key Informant Guide

Participants: County and sub-county laboratory officers, Laboratory-in charges,
MCH/PMTCT coordinators

1. What is the Ministry of Health protocol or algorithm in EID? Briefly explain.
a. What protocol is used in your county, sub-county or health facility, if different from
MoH?
2. What is the EID laboratory networking in place, if any? Explain
a. How does it work?
b. What is the DBS-PCR turnaround time (TAT)?
c. Isiteffective and efficient?
d. What are the successes if any?
e. What are the challenges/failure, if any?
3. What are the key programmatic and management recommendations would you suggest?

4. Any other comments
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Appendix 8: KNH/UoN Ethical Review Approval

> >
LTV e AT S

KENYATTA NATIONAL HOSPITAL

UNIVERSITY OF NATROBI
P O BOX 20723 Code 00202

COLLEGE OF HEALTH SCIENCES

P O BOX 19676 Code 00202 KNH/UON-ERC Tel: 726300-9

Telegrams: varsity Emai!: uonknh_erc@uonbi.ac.ke Fax: 725272

(254-020) 2726300 Ext 44355 Website: www.uonbi.ac.ke Telegrams: MEDSUP, Nairobi
Link:uonbi.ac.ke/activities/KINHUoN

Ref. No. KNH/ERC/R/78 ) 24" June 2014

Dr. Maxwell Philip Omondi
P O BOX 18717-00100
NAIROBI

Dear Dr. Omondi

Re: Approval of annual renewal — Mother to Child Transmission of HIV in Western Province of
Kenya(P666/11/2012)

Refer your communication of 30th May 2014.

This is to acknowledge receipt of the study progress report and hereby grant you annual extension of
approval for ethical research Protocol P666/11/20612.

The approval dates are 22nd May 2014 to 21st May 2015.
This approval is subject to compliance with the following requirements:

a) Only approved documents (informed consents, study instruments, advertising materials etc) will be used.
b) All changes (amendments, deviations, violations etc) are submitted for review and approval by KNH/UoN

ERC before implementation.
c) Death and life threatening problems and severe adverse events (SAEs) or unexpected adverse events

whether related or unrelated to the study must be reported to the KNH/UoN- ERC within 72 hours of

notification.
d) Any changes, anticipated or otherwise that may increase the risks or affect safety or welfare of study

participants and others or affect the integrity of the research must be reported to KNH/UoN ERC within 72

hours.
e) Submission of a recuest for renewal of approval at least 60 days prior to expiry of the approval period.

(Aftach a comprehensive praogress report to support the renewal).
f) Clearance for export of biological specimens must be c¢btained from KNH/UoN-Ethics & Research

Committee for each batch of shipment.
g) Submission of an executive summary report within 90 days upon completion of the study

This information will form part of the data base that will be consulted in future when processing related
research studies so as to minimize chances of study duplication and/or plagiarism.

Protect to Discover
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Appendix 9: Missing value analysis between January 2012 to June 2013

Statistics of the Missing Values

Independent variables N Missing values
Count Percent
Age of enrolment in years 1751 72 4.1
Weight in Kgs 1751 154 8.8
Hb in mmHg 1751 1168 66.7
CD4ungrouped 1751 159 9.1
Age start ART 1751 355 20.3
Age At Delivery 1751 157 9.0
Birth weight in Kgs 1751 581 33.2
WHO Stage 1751 178 10.2
Marital status 1751 65 3.7
NVP prophylaxis for the Baby 1751 78 4.5
TB status of the Patient 1751 119 6.8
Other conditions 1751 474 27.1
Place of Delivery 1751 955 54.5
Mode of Delivery 1751 887 50.7
Sex of the Baby 1751 139 7.9
HIV status at 6 weeks 1751 48 2.7
Feeding options at 6 weeks 1751 171 9.8
HIV status at 9 months 1751 44 2.5
Feeding options at 9 months 1751 164 94
HIV status at 18 months 1751 26 1.5
Feeding options at 18 months 1751 646 36.9

130




Appendix 10a: Publication 1Review Approval

Omondi o al, Af. L Prarmaced. Ther. 20006, 5 L): 4254

Africom fearnal of Piermecelogy end Thergpewbics Vol 5 Ho 1 Fages 42.54, 2004
O v Aeoaied b Fiall niet availalele af Do F e aks i n b gl B faipd

Research Article

Mother-To-Child HIV Transmission using Single,
Dual and Triple ARV Prophylaxis Regimens and
their Correlates in Western Kenya: Chart Review

Maxowell P. Omondi 2+ James mbaka *, Matila Mwau 4, and Collins Ouma ==Ff

& Departmerwt of Bhomedioal Sclenoes awd Techoology, School of Public Health and Sommond oy Deswsebopmaent,
Moserar Unfeersicy, Kenpa

B flepartment af Pubiic Health, Sohood of Healty Sclemces, Mound Kenpa Daiversiiy. Koo

“ Cetre for i and Porasitls Diseeses Comirod Research, Kenpr Medica! Resegrch feshitnete, Mg

& forns Memya Undeersior ol pure amd Techmodogr Ken

“Contre for L‘Jﬂbﬂfﬂeﬂ:ﬂiﬂrﬂh Moo .l-r.m'ﬂ:ul‘.ﬁ'umrr#'i':u::l.t.l.l.t.l:. Mg

FAfrioma Instiou e for Develfopmens and Podicy (AFTPEFPL Malrods, Kenpa

* Corresponding awbor: Departmest of Biomedical Sciences asd Techsology, Scheel of Public Health and
Commusity Deeelopesent, Privale Bag, Maseno Universicy, Maseno, Kesys: Tel: =254 TZ-1ZDATIZ: Email:

e T T T T T i T

Bacrkgrownd: 1t is estimatid bt 2.0 millios fdividuasls woerldwide becams naewly nfected with HIV s 2003, and this
include=d Z40,000 children [« L5 yvears]. Mo of deese children live in sub-Salaras AfFica and saere inhaoed by eeir
HI¥-positive mothers during pregnancy, childbirth o b Dheodieg.

CHspective: This study sowahl 6 asoertain the diTerent PMTCT agpreachies oF rogimens Beal mothers and inlasts
rosceive, trir Miotiser-To=Child Transmission of HIWV [MTOT) retes sl sk ocia ted correlatis in Wiesters Kemya

Methods: & selros poctive coleasrt &0y using prospectively colliatind Sate in Hinisory = Health BTV Expaesind Tnlas
[HEI register Mo 24 bealth Toslitien. The smdy popuaten was HI-positve motsers earellod frem lanusry 20132
b= Pusss Z01E. The mais cdboossss were mland HIW sfabey &f 6 woeks, 9 1o <12 sesafhs and 1B-T4 ssontkor Thes
correlals weere maternal haemogho s hevcky, WHD staging. T4 cousts, duratiss between enrolssent amnd Selivery,
duiratios helween efrsdment and ART initiation THE scabes, place of deissery, mode of delivery, and mlann feeding
options & & weels, 9 b <18 mosths amnd 18:24 mosths. Proportions were analyzsed using Chi-sguare Dests wikils
a0 fa MEenis harween MTCT correlatis sl ooloomes wers eolablisbed using ogistic rgressinn.

Rimulrs: 1. 751 HIV mether-baly pelirs seare eanslled in the 24 bealth Goilicsss: 72 1% rcsived Hgghly Aotive
Astiretrsvwiral Thidapy (HAAETL 147 meseicind Thdovedines [ATT]. L7% reccived Siagle-doss Newlrapisss [SIKVPL
el & 3% rncEived o prophylasis WTCT rates were S 5%, 745 and 565 61 & wesks, 9 o <18 sesnths asd 1H8-24
maonths, res petively. MTCT rabe ot 18-24 st alesisviind o sganifcant diferesss [@oll 001} aoroes PRTOT rigimisss.
‘Wheaman with CDéE cellls bitween 350 o 500 cellSmm? eedre aboil Cedos s lHkely o have HIW-niggathse hades
i paned 1o thase with CO4 cells comm <3500l Smens. Wosssn on TH eammsssnt are s lkely o have HI¥- ngative
bBatdes osmpard o thase withoo TH Exclusive Breeafoesdi ng o1 A sl was sascciated with lower MTCT raliss
Feeding oplion al f wesks s & soong predeor of HIY stabes [polD01) as compared Co babaers on exolusive
L sasiendizg [EEF].

Coviler Tssion: Mosr of e mestlser-halby pairs reselasd HAART. ATT depdctind the et MTCT rate at 1B-24 momtls
Highser T comnts, no TH signs, and EEF at & weels were s ied ssith lwer MTCT rates &1 15-24 months

Ky words: Antiretroviral prephylaci. Mether-To-Child Trans mission of HI'Y metes.

Ricidved: Movembaer, 2005
PublEhid: Manch. Z01&

A EeSaBAF Pablicarios S2016. AL gt ressrved. SN 2 E0R-0H4 1
a2

131



Omcndi ot &l A L Plarmaead. Ther. LG 5 L): 42-54

A Moo oo m

Thee HIV/AIDS rasssing onde of the ey challemnges @ the
1= pestury with political soonossis,

[T HR FaIDE
woorld,
il priasple Thvieg with the disease reskds b o - Gl
il b res e O DS e Sa5 Gm sub-Sahaea Africa
theal Carries B0 of thi work]s diseease Bandesn degpite
hawimg onky 105 ofFf e weorld's peopulation UMATDS,
2O

For ties Mirst time simos the 1990 ohe auamber of seees
HIW inhactons amosgy caildcen o the Z1 Chedbal Plas
priorfy counsiries a seb-Saharan Affica dropped D
wrvidar 200 0eln). This s & A3 declins in the
mumber oF sy HIW infistions amsegy childeoes in e
21 gountries M 2009, and providing seecsoss B
oplimism as the Chebal Plan pushes o ands

poals of 900 rodection. Hessssser, BebDaiinen D013 s

sloviassd Sabananrially . Wikile o Svosnbeer o Coln Dries saade
impressive gains, olsers sCagmated or st grosssd
(IFMAIDE, HD14). . A5 maallesn o wearn Hving
wilith HITW ab chee and off 2003 O, I ldal O these, 3 F
mdlliom wers children [<15 pears old) AcooEding o=

SHCE, an et 1 omiless individoals s ol Seiode
i v Py Emle ot wedrh HINV G 2003, el g o4
2000 childres (=15 years]. Most of these childres

lihse in sub-Saharan Africs and were mleoted by thear
HI''=proetidisee msea e rs Sorfegy - Childlsl frls o
b ey [ WHID, 2001 4] w13 high urdes
crdniFhes wwhich aacsosaont e T5% ol the etimatead 1.5
millicm pregrant waomes lving with HIV in 2007 in o
amed mlddle-inosmes oouniriss and nearly 75% o ol
chiildmem Theing with HI. Al bul o oF s Somslries
(India] are in sub-Sabares Alvica Henya  inclesies
[IFNAIDE, 200

Pt b po= il mransmission [(MTCT] occurs eelsen o
HI'-inNacbed  woodrian thie vires Lo ber baly ar
childbirth amd throggh Seesrm Alsvaysr  all
inlacticns is iafknks ces b awokdend by dmely delivery o

infections cocurred in Alvica shere A0S is eginning oo
Frvoerss decades of Slesdy progreis B cldad surviiesl
UHAIDE, 3010, &t aooess o servioss For prssen ting e
MTCT ol HIN Beas bsecreesend UM AIDS, 200000

Fampias Masncary of Heslths [MoH])L thoouas®h Habonsd

st inidapsd with esiabdcalesent of pilor PHETOT s
if Mo, Karatinag and Homa Bay. Ia 1998, the Kenys
Oteterrical  and Gyneoslogieal [KIOGS]
spmarbadend e de-wrelopernent of the first gusSelines B

FRITCT i il L In 2000, & Motk ne Techniced
‘Werking Group ﬂ] i PRTCT s foemmdasd.  The
TG, co=cairad MASTOOF amnd the DNvisEsa off

s Flonalels, coooerdd isa pes  bimplessenlaion e
provides leclhaicosl Support r the Natonesl FMTCT
Frogramme. By 20032, Hadssal guidslines For FMTCT
Pl Bemid g parod amd disorisiited (MOH, ZDDE. A=
i PRITICT projicts began, the TWG served & o Fores
b provihde oi-going rediee of guldedines, progeees

A KeSaBRAF Publlcarlos 20 16 AL rggis resscwwcd.

132

el e Ea D, e analoeleslfers  and  Jdmciass
Challesgge-s and upooming acrivites. The TWG @ al=o
reRponsibke Tor apdating satbenal guidelines fee PRTCT.
Thee gesal off the Nathonal PRTOT Progerass B be e with

S ol G Tl Dl ited Hatons Geses el Ay

I Semslen oom HIWV S ATDS im DDel]l oo
radiuioe des progesrCios of infanis inhecned sith HE By
Dk by e amr DDDE and S0 by 2010 This maisive
Fdl ot of PRTCT ssrvioes aiees o Sssel he UNMGKES
st [0, 2L Be ordesr o St thie stated PETCT
oz, che Keaya Minkry of Health adogied the glotal
ﬁnﬂmﬂm waEnlion of MTCT ransmission of HIV

OH, SOslis]

(FETCT)
it the Froevvincia hosgical ey omne of e
e PRECT pilot sices in Ches T Beak sharesT @
firom fve PRMTCT zices ia D00EF oo e
current 271 FRTCT sines by D13 T [, ==
Emﬂf:ﬂt haalth Facilickes olTering SRC e reicess
Famya For the i B mheiiae haves
Ewparit O Diakrland o Ferns seitlehs the Combses Lo oo

Thi=s Wk & el L S = T

wudy data freem 24 sampled
f T I R PHTCT servicias acoordi b= hise
Mimizrry of HealthHWASCOF poebislines in Wilkdkgs,

The =udy popaolaton  wes HIVGpeciiie s
o who received PRMTCT services during the soudsy
pEricd [fanusry DDIT b0 foss 201F]) ol chede HIE-
s e bnfan wilvo i Gl lesst 1H-24 menths
ol aggwe Pivcam thae Z4 samphad heahlh fecllicke s,

23 Samplisg and sample ke

(=Ll mres . T

[R5 e J e B



Do rdi ot &l, A8 . Pl ressead. Thee. 26, 5915 42-54

couny hospitals et st the sliglsHliny crmeria were
i P

G ks g olaia. &l HI-

rivee mosthee - ey pairs dets
firvsen Chee e pelesd D e [

Eacilicses wers astrmcted

e period coverisg Jeanuary Z0L2 o pose 2013
resulling in & potal of 1751 mother-baly pairs.  The
MDOH HEI regisbers wers e I Y ) R S
[T IR | wariables Proess thae

oerroberabed  wdth dara  Bresn Miles @
PMaternal and Child Heslcks [(MBHCH) o brarnsi e

Casres Climies [COCS -

2.8 Eligihilvy criterka

The inclusion criteria was a) heahl feecflies pressiding
FRITCT and s Feasn e RADH
el

farmmary 20002 1o Jases S01E

25 Placerimal and infast variables

Maternal [AFRY prophyilasss regimens,  moeDerssal

maternal  eekghl,  ssaternel biim  Berwsls,
maternal CDéE counts, maberne age Sesving ART.
duratioms betewesn  esrclmest and ART  inidaton.
n snrclment amd date of delivery.

meonths] wariables were oolleomed.

ZA Dack analysks

Dars coflected wes  asalysed cisg SPSS [Stadsticad
Fackage for Social Sciences wersion D0).  Descriptve

aatistaes sech s mean. Sedien, Sasdard deiatiom and

manths  amd

amnd haby's HIWV S@ius el G wesks, P o < 18 sondlcs and
12-24 msontls =S wene oceshierad  statstiosdiy

signilicanc
7 Edvical oo e el oo
This jprobeoed  was reviesed and appeoved] by D

arsad R arch CosrmeraTios Faea 11 204 F)
Conffdentaling wes assared throsgahoen the S oedy

E. Fesulks and Disous=iosn

Bewels, place of delieery, and sscade of
d-:llnl:l-_pu.nl.lu.gﬂuum data while HIV status
ar 12 months was the best recsrdsd e 1.5% misshegy

elara
A regimen provided o HIV posbose
Pregonant women Do redooe HMTCT rates

Drrerall, meesr mothers TE1% [(n=136 ]
HAART. 14 2% [n=249] recedived AFTT. 1. (=2
recereed MNP, £ 3% (n=7A] rocedcend no perephylascis and
1. 7% (=200 bmd ol Sl bl s liotlicr ey Feos feed AR

amnd ATT anmd WHVF are less il
Suring e wtudy Thee proportions of AR
jpregsh re g s received aoross The counbies sene

Tm Pt il Caed

;!

= HEART

= ATT

= B

Foaada rrreg i

Flgurs 1: ARV prophylasis reglmens recsived Jdiea pavega el by counly fioes |ansary 20002 1o Jeses 55013

A& KeSaBAF Pubillcachss 2016 AL rycts ressrescd

SN PO -G

133



Omandi et al, Af. | Plarmaead. Ther. 200G 51} 42.54

Talsle 1= HIV iriscaaskcien ralis ol 6 weeks, 9 oo < 1A sonic and 15-28 saonilic saratifnd by osuncy, lan 20012 G Jos

201=

HIV SLafiis ot 6wk

HINV stabns St S b <1 5 i i

HIV staciis at 18- 24 mioatiic

[ErefB61) =il T8 [ o= S0-0)
County HIV- HEV- Kot HIV- Hrv. Neoa HIV- HEY- Mo
mgacive aned megachve =L Dedl v L el
L] [n.%0 L] (o) [m.%) [n. %0 in, %0 [n.%0 (o)
Bu a7rs o | 10 ar4 z8 3 =3 =
[F=EOH) [91.9%:} [S.%] [Z5%:) [#1.7%] [E5H)  [15%]) [FE.59%]) (5 1%:] :
Busia TED 42 1= S0 EE 12 TS 4z
[M=817) [93.0%)  [S1%)  [LB8%) [FL8%)  (67%) [15%) [4.9%)  [51%) .
Kalaesega 3453 4 ] asiy a5 B 371 = )
[M=394) [921%)  [£1%)  [LB%) (F9.1%) (25} [20%) (34.2%)  [S8%)
o106 ey SETW (apeg saes T ES% (nos s SETW -
Teaal 159 w5 35 1578 127 o | 1525 i,
[M=1725) [92.5%)  [S.5%]  [Z0%]) [FPLI%])  [7AM) [1L6%) [F4.4%)  [S6%)

The AIF-megethr ons! HIV poatiter baivie’ reer epprooes’ o [ 8L de. sfosiuvie coact (Fraqueecy;, nl osd proportizn (Feroeet, WL
Ther it orfie s sigegficon o e dinterredined’ waeg: She hipoorr deris

MTCT rates o & ek, 9 o 18 monchs aeed 18-24
mron i Sl aetockiated correlates

diflferescis o Famimbsion scoroeks the differest ARV

'I'I'm:n:l.u:l revialsd che HIY ramsmission rates a1 &

l;"I-l;.,"EIE"I-I;.l:I A4 1555 T o < LH months
l.?_-ﬂﬁ, BEWLOEE 6.1 5W-ELA5M] amd 1B-Zd4 meonlcs |55,
95 Ok 451-6.59%]). Furthsermore, the HIY
ransmission rales ar & wesks [(p=0961L 7 o <13
manths (Fe=0L794] amad 1524 months [p=0900] were
i pra bl s cross cousthes (Talsle 1.

Sravistical aekocarbons Eawratinem varioes correlates B
MTCT rabes afsrractial from MoH regisiers soch &
hiceogfleidm bevals, WHO stagisg. CDd ool coants,
duiration bt annollmest and ART Dol een, cyjee off
proplylaciz, FVP prophylasis fee des baly mocived, TE
sCabuck, duiratios berwoen ctrcdmest asd dedivery, plao:
of delivery, mods of delivery, feeding options ar &
whpels, fesding options &l % 1o <12 mosths el Tesding
opticng &1 1B-24 months and Medsr-to-child HIW
ransmission rabes @1 6 wesks, 3 oo« LA mosths aeed 18-
24 mmonlls weEre as alesivm b Table I oaeed
Annex 1 [(Supplemeniary eformssion).

‘With regard w0 CD4 comsl, woemens with T4 counts
preater than 500 cellsfmm® hed the owest HIW
ransmission rete ar 13-24 mosths [(2.7%], foellowed by
e with CD4 counts bevwsen 350w Shoells oS
a3} -nhll-t chiic sk with CDd commts = 350cells fmm®
Tl chez HIV rammbsion rates [7.35%) (Tabde
1]. T TS hl,!:lnr COd ol oo W T

i atsociatind with bew HIV ransmission rabes ar &
l.-unnls. [E=0.0145), 9 o =18 months [p-00000L] and LB
2ol memn s [[peDU0 200

Tha: HIV cransmilssion mate ol & wesks, 9 e <08 moomils
amed 1B-24 maonilc varied with the ppe of ARY
iz [Table 2) with ATT [309%] asd HAART
Eﬂ%mmm“ﬂ HI'¥ Iriscisnkasben rabs al &
Use of WVP wic aasociabed with highssr HI'W
:rn.n.:.ml.u.l-un rate of 7.1%. Thers woere significant

A KeSaBAF Pulbllcariss S20 16 AL rgits: ress reed

prepEhylanes at & weals [F-000417.

Fortlsstr @ ravaakel that major@ty of babies
recaived NP prophilasis which was in irm sl red
wilh lower HIV ransmission rates & & wesks [p=0.03A],
F x <l mosths [(p=0L0el])] &l 15-Z4 mesths

[p=0330].

Women on TE bDreatmast had e highest HIWV
Irafsedssien rales whils Chice sithour bad b beeasn
HIV ransmbsion rabes &1 9 w <128 sontis [p=001E]
amd LB-24 stk [E=00D05) Howwrvier, the HI
Tadsdss b Falis  wers Comparable & S wosks

4] betwin e Do groups [Table 2] Thiss
s rwations Eaply that women heving TE waere lkely
1o ransmit HI o thadr Babies ar 9 o <18 months and
1524 months

Tabbe 2 Mortleer sheevws the daration eteesn ol
amd date of delivery and fesir @i on MTCT retes.
Womaed wihs delivernd within 6 mosths of el e
had & lower HIY cransmission reales @ & woesks
{p—mm «IF meenths [po00001]) &l 1524
i Ok 1)) & commpared Do thase wiho delivened
M & monlis

Bakes" fiseding optons &t & weels, P 6o < LA meontlcs and
18-24 months amd the MTCT rmebes were  furtkssr

determimnl. Eachisive Breestleeding e
associaled with MTCT mates of LE% [6 weeks], &.0% (9
1o w13 montia) and ZE% [18-Z4 mons]. fewnl g

et s associated with e MTCT raliss &b & wosks

Il ¥ o <18 mosths (p=0001) asd 13248
itk ([l D00E] [Table 2. Thehe Aslings
demorc Fated thar leeding Splioss & b weeks = &
rang priadictes of MTCT fakes ab e Seliaed s
i

SN 2203 -%H4 1
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Tabde I: SlErkitical association bitwen ti covirlis and baly's’ HIY Satus at & wisks, 910 <18 malls and 18-24 months

Omiondi etal, A% |, Pharmaeed Ther. 2006, 51): 42.54

b ks % bo <18 mdnths 18-24 mantls
HIv- HIV: HIV:

s e r poe TR e g puie UGN puie e
(D4 cownt cells B3Z1 e 19.131  <0L0D0A T L0z
<350 cells ST W[F3N HIB[ERI%]  51i105%) HIPLTH)  IS[TIH)

f;:'i“’ am WE(IATH) 0 [63%) W2 (3% 30 jRA%) 99(MFH)  1B[5.TH)

#50eells TALOEIW) I [ETH) TI2[EEEW] 34 [A%) THIEEIN) D[R

Kot tataad 138[9L4%) 13 [EE%) 179 [254%) 22 (L45%) L34 [ILTH)  13[RTH)
Type of prophylass recelvd BI73 il 7501 sE IA425 @33l
KVF 26 [92.9%] Z[T1%) T[EEIW) 4 [145%) (W) Z(T1W)

AT EITIE)  TRO%) 112 (3% I3 [08%) G [PETH) B3N

HAART 1271 [M4E%] T2 [EA%) 1262 [935%)  BR[R5%) 1263 (M4E%)  TI(5AH)

Kitst GOfBAZS]  B[1L8%) H1[EE2%)  3(10L8%) ET[SLE%)  G[B.2%)

Kot tatand 12(R6ETH)  &[333W) 14[TTH%) 4 [222%) 1B(TL0%)  T[ZEDW)

TH staius of thee patient 2198 0334 BIET e 428 o0
Ko sijgece 1420 [047%) & [E3%) 1410 [330%] 107 [T L45T(MER)  BO(5.ZH)

TE siges i [93.5%] 4[62%) Gl [S3H%) 4 (A2%] BL[SAE%)  4[5.2%)

TE T kst 4 [B0%) 1[Z0.0%) J[E00%]  Z{e00%] d[TH]  2[F3W)

Kot tataad 100(3LIR) 10 [0 96 [E73%) 14 {127%) 107 (IL5H)  10B.5H)

A KeSaBAP Publication 2016 Al righis reveresd. 155N 23039841
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B i s , , , Fo <18 _Ih'.l. , , 1824 meomtls
Tl . — HIV- HIV- HIV-
— m'[‘.,u T:b]" Fo poale '“{.';';';’" W Fo poale m{m" ﬁr o palse
Duration berween enrolment and delivery 14002 [ECih 182812 00001 14622 ool
chmenths 1153 (DA0%] 48 [4.0%)] 1135 [245%)] 66 (55%) LIEL[96.0%) 47 (3.9)
f-24manths ME(O0TH] 25 (93] 44 [2ETH] 31 (113%) 257T(I0E%)  26(92H)
Z4menths 82 [(92.1%] 7 [7.9%) 20 [B60%) 13 [140%) BT(SLEW)  TITAW)
Fien statend 115(BA5%] 15 [115%) 112 [B68%) 17 [13.2%) 124 (BE.EW) 16 [11A%N)
Place ol dellvery =21 0342 {1 e - 0397 DRl o423
Feeding aptihons at 6 weeks 34748 «DDD0A 1353 i 1520 «<00001
EBF 1337 (D62%) 53 [(2A%) 1305 [S0%) 53 (R0%) 1348(367%)  53(LEH)
ERF 16 (B4.2%] I[158%) 16 [342%)  3[155%) 16(34.2%)  3[15.6%)
MF 120(BA0%] 21 [140%) 130 [B67%) 20 [12.3%) 130 (BEER)  20(13.2%)
Kot statd 113 (BEI%) 18 [13.7%) 120 [B5.1%] 21 [14.9%) 134 (ET0%) 20 [13.0%)

Thi sumber 5] and prepontion (%) of HTV-sagathes and HTV-pasitive S00s of S wedks, 9 to <18 mosthi el 18.24 manths for differmt variabies sre shown. Not
atated” = ohivi wad Ao devumenbothen o the Biaiory of Haolok regisners. Satisiool sl waa determingd by 1¥ stonsoer and the povaloe are also shown for eack

variakie

A KeSoBAP Pallication © 2016 Al rights reseresd. 155N 2203-9841
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Table 3: Ligtic regreion showing tie assoctations bétwoen thi covariates and haby's’ HIV Stabis i & wees, 3 <12 months ind 1824 moath

CD4 cout eells

Aol Ral Rl Ref

TS0 059 123 34M 000 167 LET4-4IH oLDODt 1957 L185.3Z:0 0009
300kl LT 0SE.LI (058 475 0ES.lEM 013 T R -1 B TR AL
Type of prigliylas received

WP 0577 QMIS-2805 0505 L34 D3EATRL 1A UES DME3-4E3 A
ATT 0232 O0B1-0666  B0OT DAL4  D3E-1S1 A3 R NP NE ST
HAART 0425 0190922 0030 053 DMI-LIE 00 UGB 2671513 30
Kot Ral Rl Ref

T status of the patient

Ko sgss Rel Rl Ref

T sijns LM WS.2027 LA 044 00490668 Q01R 0410 000-0609 011
T Treatment (R T v L S Vi 00% 00430788 007 03 0BG 00
Duration between esolssent and delivery

et Rel Rl Ref

&-24musths LeEE 02M-LM12 0088 0358 DAB9-0AT6 Q002 0SB 2L
et M95 04981866 (569 OTH D30-15ET 4S8 LT 0SIAIM LD
Feeding opthons a16 weeks

EEF Rel Rl Ref

ERF 0244 LI42-0416  <b000 0413 D246-04% 0001 D58 49044 <0000
MF LS 038429 0833 129 03B-43 07 L8 Q3457 LTED
AKeSoBAP Publication 2013 41 rights resrvel 1554 23039841
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MF Rl Rl
KRBF = - 1166 0734 - 1853 0514 1a97 1040- 3834 LRk
RF = - oo = [ Q.00 - Lk ]

The significoses volas, s Ratie and 3594 confTdimor inlerels one sl showe for badipendint varioble whing cermain sefermos colegeris for soch worfelie. Homs dilivery foe plaor
af dirfiveery, Canction for mods of dellry, T for baliy NVF prapleloc, WHO smge T for WO scoging, Mo TR siges for TH staus, Nene fiv g of grophless;, EBF for Sanfing aptioer
a6 winks, MF o g tarss o 9 etk avd 18 menths wend cousideriad a3 neférence group, RefeReference groug.

AKeSoBAP Publication @206 4 rights reseresd 1558 23039841
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Thie associationg berwen he osrrelanes for MTCT rates
such e Bemoglohin kvels, WHD sage,  duretss
Bitwedid  efrcllmesl and ART iedtiarios, ses: of
delivnry, plioe of delivery, fenling optons &1 9 w <132
e nths Gl ar T8-24 months sl MTCT
FalEs &l B woesks, 9 o <18 sonls ased 18-74 monils
ware deperssissd and were comparable aoness grouge
[Annes 1, Supplomestary Inlormesos].

Addmiomal logsri regression amalyses were carmind oul
b bt arriime e o socialion Do e cormel il sl
MTCT rabs [Table 3 il Anseex 2, Supplesssnlary
Enfcrmation]

Ealative 1o wossen with CD4 cells oount lss dean 350
cills Frm®, wen e itk CDub calls betwsean 3500 Lo S0
colls fmim? e ahoul Cwice Boely = have HIV-sssgative
baleis s il no thaose Gl S wane ks 59, 3556
[ 2 Bk ) , E=D00E]) 9w <18 seenths [R=2E82Z7,
5% T=1674-£.12]1, p0.0D0]1) amd L1B-24 moniks
[DR=1.957, 9% Cl=L1H5-32.331, p=0.009)L Howsver.

[AL=R ik and thicks with CO4 ooidnc
liss thean 350 collsfmn® [Tabile 3.

Whemen with suspected TH siges and sympooms ane hiss
likily na have HIV-Aogative babes compansd 1o those
wazimien who have no TR siges and symploms at 9w <13
months [Of=0.114, 95% Cl=0015-0 688, p=001H] s
LB-24 msoncks [OR=-0110, 95% Cl=0.000-0.609,
O] ba additon women on TE healmesl ane liss
E-H'yu:. higsie HIV-megative e compansd 1o thase
waimen who have no TH siges and symploms af % o <12
mnths [OR=0.058, 95% Cl=0013-0.768, p=0.027] sl
LB-24 maonrks  [DR=-0131, 959% Cl=00018-0.946,
p=0044]. These: differessss  were  aetisdcally
sigmificant at these selerned tmes pobsts [Table I

Exmclimive hrses was  eeeeciabed with  lower
MTCT raftis &b & waeikis &, 5% Cl=0_142-0.416,
pl L 9 oo« 18 soncks [OR=004 13, 955 Cl= 0248
&3S, p=0001} and 1224 meaths [R=0Z5H 954
Ch=d, 1 #3-0444, @alDD0]). Babies wiss are receving
e | i v Nt Tinedds &t & wosids e beis kel e
b HI': iaggativee ab DB-2d mionthis s oo paned 1o i

e exclusively hraaafiof by T1% (p 1001 [Table 3]

Thia asssciation Botwsen WHO flags Seration bersein
enrelment aed ART inilGEton. NVP prophylasis fsr the
ety weceivnd, of delivery, place of ddivery, Resding
nfdwa:l}m «Uf mosths and ar 18-24 momhs 9 o
=18 months and MTCT retes aonoss the dilferent times
wairw comsmparaile [pe005; Annex 2, Supplessnlary
Eadcimriation)

4. Misous=on
PMTCT Guklelines la Kenya: 2012 - 2013

s Z01Z, Eemya publoled revisal PMTCT poidelines
Basad i WHD guidelines [(D010] [MEH, 2002] whick
il i im e S0l Gred With & svedh greaier Foous on
plasis thas previous goeSelines

ared whel earlier inidaton o deerapy for oll
o Wosssn who are sligible oS feoEve

ART [CD# coll count of 350 or balew with WHO dinical
seapgs of | o |L oF WHEF dinkcald srage 111 oF IV, regardliss
of T4 cull count] were o b started on highly actiee

A KEeSaBAF Pablicarios S2013. AN rgsis reserwwd.

anliFeFoviral  therapy [HAART] regerdless of
Eevlational s@e Women nol digible for HAART would
B sparted on combiniCion  andrerovical | [ARY)
prophylasis ot 14 wesks or shomly eerealter and
FeCeive 4 comBbisation ol AZT, 3FTC and NVP &L the ok
ol labour [Option Bl The Kiayia godelines alsa
imdedes Dptios A [Siegle dose ssevirapine in labour]
allugh option B was escoaraped in semings wich s
CRpRCiny In moERor womes fecdving Criphs eErapy
[MOH, ZD1ZL This could alko e continued l:hm-gp i

hﬂ“luﬁwlmtﬂﬂfm‘lﬂ, n B
PLUS. Adcordisg L M ol hﬁ,ﬂﬂl-t“ wisiL,

all HIV infecmed L wiomeen Shoald be given single
o Eervirapine for thesselves [bo be taliss 21 the oo
of Labour] amd fer the infants "o be admingiered soon
aifhar drnh™ [ RSO, 2002

Praghant women Ga reduce MTLY raes T

The oirrenl sbedy mrcaled thet 9% of motksrs
receivind somss form of meaternal prophbylais with
TEIYW receivieg HAART, 14.2% receivieg AZT and 1.7%
receiving MVF. 43% mecdieed no Torm of ARY

prophylacs while L7 had ned starsd swhether
reteived ARV of ol This contrasls will &
enzcd-i aiong sudy dene in 2000 in South Afvics tha
mevealed that of all HIV pesitve saolers, J05%
received CART and 57 6% reteivind ATT although B3.1%
FeCeivind S Smalernal ARV [(Woldesenbet & al, Z015).
Similarly an assesmmenl dome in KewaZulu-Matsl, Sowth
Mlrica in ZD0E-Z009, revealiad that saly 13.7% oF HIY-
pocicive progganl woies had swieed o® malersal
likslong astireroviral reammest aad 6G73%  ad
receivid matormal shdevudinge Geed v ropins Sseaamng
aboet B1% meceived sofes Torm of maternal ARV
Fn-phg,h.ﬁi [Horwssed et &l Z01Z) Thess veriaticns in
in e reflece the cha PETCT
g:l.udd.l.nuua risule ol niss WHD guslance: a8 O hias
g @dviocating for sesre efEacdous mggimess over s
yearm, The anidy revealsd & mear undverssl uptake of
ARV prophylasis of 96% and his conbrasis with e
seoond Kesya AIDS Indicator Sureey that was a
malnnally represeslalive 2-sfage duster sasaple of
Beviss ek  that shbowed TIS%H o HIVpesimive
[pregsmnl o recered antrerovinal
prephiylas (Sirengs o1 &l, I004). Howeees, G0 closely
EITOIS & oomimesit-hesed orods-sectienal smdy ol
PHTCT in Nyaks Provinoe, HKenya doss in 2011 tha
revealed that HX% were on FMTCT ARV (Kohiler ot &l

musmber of maternal ARVE bohsg prowided o HIW-
[Pocibive profant waimes in Wesnens K.

HTCT ratEs &b & weeeks, 9 @ <18 mosths anid 18-24
months and assoclabed cormelates s Western Kewya

Mesr  ooiniAes  are mealking ressarkable  progress
lowands prevesting  soderro-child  ransmission
[FMTCT) of HIV, partcilarty in sub-Salares Alvica. B
sakser-ro-child transmission [MTCT) of HI¥ conisges
o oocur @m childes during pregnancy. labour and

ﬂlﬁﬂﬂuﬁmlh&ﬁli Cimi, wilsln Chéeie s
elfitive Isarcamtions o Sars the Inhecton

¥ In sub-Ssharmn Africes, MTCT rabs & bigh & 25
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hiatwe eem reported [Jackson o &l 2003 Owver 90 off
HIV ko amoig childres oocor ercugh el r-
te=child Irascesksion [URICEFAIMAIDSWHO, 2008).
B e ca ok im0l Ay inEervendien, rabes of MTCT of HIY
can vary fros 15% e 30%, withoul Sreastfiseding, s
can resch & high e 30% @ 45% with prokseged
Breasileiding [De Cook atal, 20080},

The cwrrent sbedy showed thet HIV rars mssion fabe ar
LB-2d4 momhs variad b ARY prophylasis regimes
Fzeivend with ATT lezwing e kovwest HIWV rascestcion
rate, folkssvnd by HAART Gl N¥F at 33%. 5.6% sl
T 1%, mispectiely. Mathirs ol tesir Babie wiss ieer
meopived any form of prophplasis had S82% HIY
ransmission retes. Thisn conredis with HIVMET 012
solly hat showsd &m esdesared risks ol HIV:]
cransmission in the Tidovudine ssed Neviragine

G b Z5 0% aimd 15.7% 12 mdin el Foif il
[Jeecicsan 1 al, 2003]. Ik th mnmﬂmmxﬂ
Esra shody that revcaled e cossilative rate of HIV
ranimission &1 & wesld wai 3.3% s the g
antiretrowirel growep ossspared with 509 in the
Didovudine and singe-dese nsvirmpine group (de
Vimcenzl, 20110 Sndy doss @& Nerobi, Keipa b
evaluats e alfivencis of ke HAART in PMTCT
desesnsirabed that up o 90% of chilffen were
confiFmed 1o e HIV-ssgatiee [Mgomia er al. 2004
Haovwrver, other of HAART sech as adbssrencs,
cof bR, Esilsrs’ belavier durisg HAART may alfea the
overall eficacy of HAART in PMTCT. @ also conbrasis
wiith & Codesrt Sudy @n the United Stetes, wiedh Showed
thar e wiek of MTCT was 104% a TR
reoeivieg AT mosshirapy, LI% i women resaving
tripda- ARNV L it with 38%
amsng those reoeiving dusl ARY regissens assd [Cooper
el al, D00T). s Limeks, rhe proportion of HIV PCR-
positive semphst was 12% [Subcliffe of &, 201431 This.
Fowerver, chemely osmpanes  owith e Hoiosee
Ersisthisding stady @a Henya that alswad HIY
transmission fals &t & wesks and 24 months wene
4% and TH. rispectively [Thomas o &l 2011]. The
curresl Dedy showed thar the HIV ransmission sle
frgin Mother-o-clil] at & wieks and LB-29 sonla ame
similar ot el 5.5% aned SoRH, respactivdy and this s
In randiss with o in Western Henpa fhar
soronigly SogEesied besslin of snbretnevinal prophylasiz
in rducing mbinr HIV Efecrion bae do ol shie &
bemselit At LB-months wisen compared o & weels
cransmission rale [Mrandics o &l 2010, Few studies
hidwe comparel e efMectiveneis of the
Fosie indind Srategies of asti- natal HAART asd ATT
for FMTCT. A sdy carreed ool in Bolswans
dessesnisiraed thar matemmal HAART was associated
with a subsimnial decrease in e rale of mother-m-
child pransmission o compared o Tdowudine in &
profammmal: seing [(Drpdes-Pelerson & al, 20000
Further audiis are nealsd 0 oedeirsband  other
limitations by the ese of HAART in FRTCOT of HIV in real
lile simations that osuld formher ssplain ez MTCT
i Tor ATT sevscd 0o i lowoer ean HAART s our study
ared. Thi Exou for the FMTCT programming slsuld b
e agialivy of PMTCT services offened 1o reslise thi

EMTCT Largets by 2005 amd bayoesd

The Ol counts B mkes s & sessure of che level of
Immiinity and the lower e T4 count the highse th
immuricsappression and vioe versa. o thi
WHO  guidelisss, CDd abowve S00cellsfmm? iz

A KeSaBAF Pabllcarics S2016. AL mplts reserved.

eorciilerid normal while O beerwaeen 2500elk Ao 0o

immsmin0sU ppreiisn The currest STudy seveaded thaa
Iowiir CD coll oinl wel asseciabed with highes HIV
Irassen sl rale o b waeelts, 9 os 15 eesathe sl 13-
T4 mwntks. This & ooy ks feind oul Deal wosssn with
0+ el betwedn 350 ox 500 oells M are alowt
madoe Bkely o hawe HIV-nigative babies as apposiad m
thoke wossen  with CD4 cells oount bess  han
FE0en |5 ] Thiss corrofssrabes with an
“Jua:g:lnﬂm:wmmkm
sggmificandy assocaned with smbeimal COd-coll oxanls
Esgloe D00 Cilli paar mil [Brymon, 1905 Coovadia o &l
D007, Lassdesman &0 al, 1935). Therelore, sarly ANC
amendance and HIV cesoing for womes in repreductive
apge group shoulkl B srongly promobed.

In HIV-iskcmed womes, oo-infecions that mrger the
placesis, penilal raot have been slows o inoreise e
rk for MTCT. Adive osbafintion Slimolaies e
reliase of oyfiokises el inflammalsry sgents that
enhance HI¥ re and this wealoens maboral
dieleicses 1o MTCT. Tubwrcdozis [TH) is & &ajor oo
of distaie merbidity and mortality more 5 among
HIV efected individusls. For eosssn the gresti
Burden of TE ooowrs during the meprodieclive eears
[ages L5-49 years] In fhin soedy, wodmes  with

TE signs sl symploms sl on TE Creatmses]
are kess likely oo hatve HIV-negative bl compared Do
thodki: wEsen who hive no TE SEne el Symphoms el 9
o < LF mosths and 1324 sesnlka. Aotive TE infectsa i

snCiared with krwer CD counls amssgst HIV
imfecred individuals. Adive TE infectisn increases HIV
B el i Esscciabed with immosssappreision, which
mnay e plain e association Between TH and WTCT [Day
&l al, 7004; Cadirs of al 199%6; Fillay ot al 2004; Tooksi
&l all, 00 Dheaing o1 al, 1995

In Africs, sore than 95% of Elhinls ae oorrently
BoreasThisd, bul Seodieg e often insde o e
Felingg woaler, and other ligueds, o Bresstled infams is a
widispresd  praciEie Nipertheles,  prelonged
Breastfiseding is common, a6l e madian Soeration of
Breastlineding betweem 16 and I8 momil=
Urbamiatesn and mothers” eduction &re e major
Gicors that tend = shorten Herm-winr,
rerenl sl Al an iscrease in ety inidatdon and in
duration of breamlesding &3 & rsult of promotion
effores  deployed by WHO  &nd UNICEF,  becal
FoveErnmens, and nos-gesernmenial srganizaicns. To

L MTCT ol HIV, WHD resamssssnds

il Feasihlie and safe  Otherwise, motksers
are estcuraged o pradice esdesive breamfieding Tor
the Miest montls of We followed by early and rapid
waning.  Eeclusive for & hivw mesths
could carmy & lowsr ok of death ban repleosmest
Eending. Infamts of all mothess, wissther HI'W- pesitive or
wezl, Wil Benedi from improving the e of eclesive
Breastfieding [T, 2002

In the correnl iosdy, bBabys who received esclisive
Breastfiesding ar & wedks had & sSgnificandy low HIV
TrassEsisshen rale of IO compansd s thise who
rereieed e lusive :-E.'-:-ﬂm: and  mined
Rendingg each 21 abadir !ﬁwm:tuﬂi-ﬁu
thi strosgest predicoor of baldes” HIV smmius a1 1524
itk  This contrasts with as imsrventon oohom

BN 23035041
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oy dosss in DOOT st showed 14.1%, of esclusively
breasifed infGans were inficted with HI¥-1 by age of &
warihs [Coovadia ot al, 200T) It alse contrasbed with &
coliom spedy done S Durbas, Soeth Ak i 1997 dear
found oul that HIV ransmission rafe was 395, in those
exnclusively brescrhed, Z4% i@ choss Fad eocusively on
farmnila and 32% 6 tiese P vieg miled Reiding sl
el 505 of HIW-inki=med infans esclusivey bressthisd
[Bobar ot al 19970 Similarly smdy Sone ia Kealale
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prontdines Presention of Mu‘ﬂiﬂ:ﬁn—ﬂhﬂﬂ.—l’m.am {(FRITCT) and sarly infamt dizgnosis {EILT)
sccording o the Bdmictoy of HeabhTMASCOP sedaline: i=n Vihigs, Fakzmnops BHungoma 2oed Buasis
Countios ware samsded

Sendy poepmilsdon: The smdy popehton weare AV -positve woman whe recsived PRITCT sarvices

the wndy pariod (JTaouary 2002 5o Fone 3013 amed thetr ATV -earmeosed bakdes who wore at least
1E-24 months of aga.

Sovial amd demegraples varmbies: In ordar to address & chjecis of the soudy, wocial (Doarital
stamns) amd desnoeapkic (macrmal ages. mataral wedsht, baby sex, baby bxth wedght, county and
lonal of bealth fachty) coaracmostc: of the smdy paotcopant =we assessed as Indopemsdont
varables. The moin onrroons: variable wes the balby s DY states ar 18-24 ooomths

Sompime oed samgElr siges nlt-woge sapling techmigoe wee adopied for the heald Solites.
Etage one imrobred statifying the baalth Gyoibities by county (Vikdez, Bensoooa, Busia and Ealcarwosa
Il e Gioensl Joasrscnl of Foess sercls Sudies b Bioca smssnes (LITRSE) Fags | 142
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Saerial awl Dessrpraprhic Charasce ristics of HI'- Posidee ot her- balasl Pair and Their Assosisliom with
Mol 0 To- Chiild Transmsshon of HIY 6 YVilkiga, BEakssecia Baposcs el Busis Cosstics, Boas:
Chsurt Revics

counties). SEpe tae mrvobred categorizing the health facilities by kewwls {(commty bospitals, smb-coumtyr
hospitals, kol ceoires. axd dispeosaries). The coumty hospitals that mwt the elambality cibaria wans
poposively seopled. Sub-county, boalth cooires and dispsosanos ware mondomly sazmpled. Dhae o
missimg data, all HIV-posiicre mwibor-baby paos daiz fom the sampled boalth faciliSes wems
eaizacied oo pemicd covaring Jameary 2012 fo Feoe 3013, As a reselt a toial of 1751 mothoer-baby
Child Health (BICET) apd Commprebopcire Care Climics: (OO0 The MOH megstars, patent Hlos
depicted missng informton In varying degess from faclity o fcility and from varsbls: to vardizhia
with the mean of 1E%

Elpibiftay eriieria: The inchsion ofaria mchnded 2) bealth fadites providing FRMTCT 2ol FII as
per the Haogyan MO protocol 2nd poidebings b)) In charse of bealth Sciliboes wio wew willng o
Eve Informed comwent b parbcipais o dee shuty o) bealfh fclities Sor sred providing PRITCT
serwices Som at lsest Faouamy 2012 d) modher-baby paoxs that ware ezoclled in the sacspiod bhoalth
Bacalites betwesn Jazmary 2012 bo Fune 2013 and whe provided imfoomed consemt.

Data amalysis: Data collectsd was anabysed nsing SPES (Statatical Packzge for Socil Scaances
varsico 20 Dwscripttre statistics soch as meam msedian, standard devintion and rangn were nsed for
contireoes vamiables, whereas fregoencies weme nsed for ampgorical varkbles:. The Chi-sqoners msts
wam meed to detamnine any associhtons betwean taby's HIV stams at 1E-242 psonths and categodical
veriables. Bultple logistc mEpeszion was weed te assess the aoeocaton bebewean wocial and
decocgraphic dhomaciarnistics and baly's HIV sivms &t 16-34 moods: wiile conbrolling for possibls:
confvunders such as type of ARN pooplnylames, feeding options and T4 count m—vader =005 woam:
Eﬁwﬂﬂmmmﬂmﬂmmh&nmw
Hospital Thnivarsdty of Marobd BEfdos. and Bessarch Commites (PHE112012) Condfidemtiality was
rvvared Sooughout the stady.

3. REsuLTs

3.1. Sodio-Demographic Characterizic: of Smedy Farocgpsmrs

demncgraphic variables: maritl states, matar=al ags, mammal wedsht, baby™s sex babys birs wesi ght,
lengl of health Solity and comnry. Rogarding the mariml sees, 150751 (0.9%) separated, 311TI1
{1.5%) cohabtating, 271731 (3.7%) docorced, SITIL (3.9%%) wndowsd, 9501751 (53.9%) smngls,
13E1 T50{TS 3% wars Jegally meariced and §571 751 3. 7% wwere oot stated. Thors mwrme variations in
masital states aoows the foer coumtiss of Westarn Prondince as depicted I Tabio 1 belowr. Thess
diforences by commty were satsocally sgonificant (E-00001) wnth Eebomess commty bawiong
proportooately less legally conmed woosan 2t &5 coospared 1o the thoes othesr commtes (D—=2721].
TWhen grooped mic age calegories, ho motomal age o ecocllmont was 2 follows: 1.1% (p=20"1751]
wam =1 & years old, 19T (z=323"1731}) ware betmman 18 and 24 years cld, 72.68% (==130217351]
wam aged betwsan 175 and 45 yeams, 0. 3051751 ware sreater than 30 yeams: old amd 2 1% T2 1751]
did =t st their ages. Thess wars firthar stasiffed by county as dhoamn I Table | below amd thoss:
wam: commpambiof =0 329,

Simoe it bas been shows that baby™s sex affecs acgmaton of HIIV at baoth, we asseveed the
disimibution. of the populaton based oobaby s sex Choaall 459.2% (p=851) of the babdes bomm wers:
famales, 42.5% (=751} weme malss amd 7T %% (D=135 hnd no stated sex. Tabls 1| shoms e
diforemces = baby's sex by county amd thess diffesscs:s were statstcally diffeeens (=001 jsincs:
WVikiga Comey had mors: feomiles while Fakamnege Comnty bad less males comparsd to the othar
COUnCiGs.

Dl ermca o nsl] Jodirmal of R sl 5nuides n Bliccbsssses (LIRS E) Pugge | 143
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Table . Mdoamal spees See of the Soaby o e o0 esroleenl is MCEVPMWTCT sewoes by Cousties, fam 2007
B Mo 200 3

Sdaripsl Sispuspech 001 Sen ol e Flagernal Age o eanclmenl in
"_l.H-'l: O™ | BT PRTUT sorvices “peid 300
Ceun | Coke | Dive | Legally | Sepm | Sm Wl | 3o |Fe M | <1E IE-25 | =250 |45 |
s Bl | e | Maresd |6 gle |orme |asie |mal = ale | e | vearw | woars = e E ]
i ankeel 4 i = 4 4

Basig | 376 |22%| 7200 |75 | &4 |36 |03 |50 |43, |348%|I22% | 23R | TIENG |02 |1LTE
e | ifw=l |(E=] |(a=21 |is=3 | % =2 | T |9 (= | a=0 |% =19 [{a=1] |{a=5)
==t | 5 3 h] (o= |{a=X |1 (= |{n= |} ] (=0T
[12:7] 26) |3 0T |17 i

1 ]
B | 1.1% |43%|R3 XN |75 |S5E |48 | ®I% |51 £ |4 7|0 |20 | TROR D2 01
M=k | ie=9 |(a=3 | (a=6RN | is=t | |% =] |2 |6 |{n=3 |a=6 |(a=1& | a=t45] |{n=T] |{a=1]
17 k1] h] o= |{a=3 |1 (= |{n= |5 ] )

4T 150 41E | 364

1 b
Ealia | LB | 25% ] 69 I"& |46 |58 152 |42 |29 (175 |[13% | 145 |6RWa |D5% |157
mega | {e=Th | (m=1 | (a=272 |ie=d | |% ko [ o =5 |% =260 |dn=I] |%
(=3 m i (o= |{a=X | (e=6 |io= |{a= |{o=& |]) a=57 (=&
A LB |30 e I&E | 157 |90 i T

1 b
Wihig | 295 3 3% B3 G L5 |3E |75 |09 |53, |42 |2 8% 179 | B0 ¥Ry |0 1.5
i (o= | (a=4 | (a=8F) |{e=2 |%™% |9 o=l 3% | 5% |[fo=4 |a=0 |% n=E5p [do={] |{a=2)
=1 i i | o= |{a=Ek |1 fo= |{a= |} i =13
[125] 45 v 5T |45 i

Lrgwnd: “The e fal and @ropartioes ¢ o d feniea marib shades ard sbaies acrddd e e ] Ml
Sk middl e wal nd diwunsrianios o Dh aribs’ Sotul im et MR o Heslth sheieen ™ Sranssioa’
O rasd wh ahifrerni O de T Skl s ‘-r:g-nﬂ. Tt reded v il o propariion (0 o) Renales and! el Shaovean
s Bha foesr s, NG b e Ny el e ahicasma el O Sl iy o Thet By e et iTndieey ol
Halth rgisers, st deacnisis dn chete rnbmnd! M T SheEns, "The sl ) and proportion (T
Herent ape SroclEn anr SR aoenes the B couelier N sTated mdcees thene wos e dcnenimbatioes O ohe
sl b DR MGy o Health mepeisers, s sticos’ amalist s aké e By g skl

Addrtiomal anahrwas locked at the: distribution of baby s FIV seoostarms in the combert of matarzal aps,
matermal wedght and baby s both weight The overall mwan masrml age 2t enrollmant was 29 888
years (SLF 5.ERE) ]hmmmﬂaptmhmtm: comparable batween thows whons
childron wome HIWV-negative (39553 ymam) and HIV-positive (31061 ysams) at 1E-34 months
{p=005E) (Table ¥} ILibcwisa, the owverall mean rovicmal weight was 5B 468k (S0 10.067). Tha
mean mriermal wedight at eorollment wes comparebis befmeen those whose children were TV -
megatee {32 510%kg) and HIV-posities (57.251ke) 2t 18-24 months. (p=0 748 (Tzblo I). Fmally, the
ovaral]l mean birth waight for the babies was 5.2538kg (50 0.644). The mean babny™s hirth wedsht at
mlh:m“cmplﬂ:hbnmﬂmunimm}m-mnm1ﬁ“51& and HIV-pasite
{(33I1kg) (p=0470) (Table ¥). Thows rewals collectveh: demwonstrate that maternal ape, moakcmmal
waight and tahies’ h-i:rth.'n.'u-i.g;h.l:mnm associzied with baby™s HIW stams at 18-24 momdhs in this
populaion

Table Y Assocvonon dereodr Manemma! o and webghl Bals Bieth Fadghr and badye s HTF semoeone or J8-24

i

i HIV :"'.'l:!i.l'.-: HI'W Posilive
Malemal Ags Medisn agre in yoiss &S 0RO
M sge in yeans I a53 3.0
T | SR T 39 5D 30 145 DG O PR REIT I 204
A 55405 533
Roarggre 48 510 30130
It rgumrtile rEmpge A 430 5313
-k =l 0358
Malernad wegghs MMedisn weoighl m Eps 570400 55 =00
Mcam wegght in K 5R55% 57.251
5% il SROE5 S5 0TE 5507 59430
It ermcation sl Joarmial of Fess ek Srodies n Blcasesces (RTRSE) Fape | 144
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Seimpial ] Deicmswgeapliie Characie vistics of HIY-Positee Sother- laflael Padr and Their Assodisles with
Nlsnlled v T o= Tl Transimssion of HIY G Vileiia, BEhakaekcin Bosgoss baod Boasls Cooslies, B
Chiart Bevies

50 L0 20 10042
R 5 20 53 000
Imlengumitile ramps I 2 300 1.5 770
s el 4R

Birth wegghs Mcslisn weoighl in Egs ER ] 3 IR
Pl el o I 3155 3321
e | 3. TIR3. T3 A U1TES5Td
5D (g 1] 0.7F
| Rasgge L] 3 400
[mdenquartile rmgs LRk ] 1 2
p-vmbars =0 470

Lrgaend: v eorcion, meon, PPN Confdeacs fanvmal momes ond oelespuarnle saois were oodoaloned! G
ke el o, meseene! el dedd Sl 5 Bdeth eadih ceal courgisiriaodn eeaedle Betfeien FIPF podilines sl STE
gt S s ol ME-I4 et The Sonimnee! sipmiiToaacs e detivmmined aning S p-iaafuss

Thing the adalt fermles’ noomal phymiclogical weight as §0.0ke the movomal weights wanes dan
stratified by e phyuiclogical weighs =60.0kg and -60.0kg. Mothars wwighing —60kg wars
10141731 |:5 %) amd those wedghing -S0ks ware 51 1'.'5-]-‘33 3%) and 11T (B 8%} had not
stated their axdphe. Lowe birth weighs ae comsddarsd < "[lkna:l:-:'ll:rl.:l:n.'u.l.g:l:l.l: 3. 50kg. This —imsica
was med to soatify the baby's hird weights Approxiresh: 3. 5% (521731} of the babios had birth
waights =21{kg, 470 | '"1-I._51_':| had histh weghts betoecn 2.0ks: and 3 50kgs while]? 1%
{FI4'1751 fhad hizth 11-1-:5]11'. =3.50kgs amd SELATIL (33.2%) bad their baoth weights ot saded as
shoos = Tabls 3.

In oordier to determine MTCT mate in childen aged 18-24 months, the proporticn of HIV positha
habics at 18-24 months in HIV exposed babic: was avalwted The MTCT mxe at 18-242 momths
shoored vwomiations with marita] stams (p=0003). The MTCT mtes are bighast amwongst women in
separated 41526 %) simglelIR5{10.7%:) axd cchabitng 331(%.7%) relationships and lowwest
amorggst dhrosoed 281 2% and lemally mowmied ST 356590 veoonan 25 showm in Table 3.

In onder o test the associxticns bameen the social and dapwegraphic dhomcteristics and HTV status. &t
16-24 pvontis. a hivarre anahwes botween balbry™ s HIV states at 18-24 mondhs and| el of the healtth
facility, county, maicrml =ge, martal siates, matamal body wwight, sex of the baby and bays' hirth
waight vas camied cut  Bssult demonstratod that marital sistes was 2 significant predicior of BTV
statms at 18-24 moaths, (p=0.003) as dbowm in Tabie 3. In additics, abiwes bom to mothers separated
had apErcoramby? tmes likeliheod of having HIV negative mesuhs at 18-249 pwooths as compamed te
widomwed women [OR=T.J17, &% CI 1.3%% — 41031, p=.02I) Howwovar., these ware o
awwociations barasan the masermal weight (p=0 283, matemnal age (=l 1 7). babdes™ wem {j=0.321]
amall thea: haltry™s HIW stvos 2t 1 8-24 psonths{Takle 3} afier controlling, for possible: confoumdars soch as
type of ARN prophylaxos, focdizg optioss and T commds.

Tabled Associatidnl belwain e socin ol diesdgregihe Choracfrsied ond ol BRTF Shees arf 0224
s

londepeendent HIY siaues ar 18- T4 menl | P Chlds Fstie | 9556 O e |p-
sarmahles & mlli R walur
Mogative i(n, Periclivvs Larwer | wpper
| [, W)
L] of s Beralil 3553
Lacilics
Cunly Relerrals LIT (8 &%) T (5 %% Rel
LRI & Hospitabe' |51 3053 45945 5 05 &G 1.518 QIZE |TAO3D | 353
Mliacinon Flln.iuﬂ.qﬂ:h T | BB
Sub-owinry i picals | 325 (932 T 14 45 3% T ITT B0 | DS |3 REn
Hiealth eEnlers 343 98 T T {5 3% 1.7E5 D4l4 | T 3437
[T 2553
Viliga L R e L L 0583 | DoEl | Rel
e ) [Ep
Dl e Uioni sl Jodirmnl of P sl S0odees @ B easses (LTTRSE) Pagge- | 145
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Nliawrll Pl dssadi & &l

Independent HIV sisus ar 18- 24 mools | 7 Chilals Estie | 95%G O1 o |p-

sarmahiles iy i OE valus

Bunpuna oy | 93 99 (2R3 & I 1 545 D4RE |SEE L0

[ 1] =]

Kakamega Comsty |34 2% (370 |53% 1454 044l |50ss |osim

[k e | L=

Bukti Commily |92 996 (775) L ] OISR |39 ol

(=1 T [4I)

Mlsternal Age & ial

e lise il

e Fanc (i =T ] D R Rel

e ] IR ) [ ] sa%8 | D 2ED | TAREARASE 27| 0ol | - [kt

185 e~ viidrs A25E. TG 13 3%0 I T 5 5E| DD | - Lk ]

EE y a4 Oyears DE0& (el TR (5% TEDRSITE 36| oD | - [Pl ]

Pl Ll ial &5 CFL ) 3T 1%

Mol s sl srsius Hegative (a, Pericilives {0, o138
o | Tak

Wikl 37 (3.5 5 (6T Rel

-z hiting 28 D I 3 (9.7 I sl 03T | VLT |4

DA el &0 R T3 ) M j 4T i3 | 1072 DlEe |&EM |Eed]

Legally muirvicd IZE55F (5. 1% 5T 14 90 1.24%9 03T7E (4158 | TIT

Separsied Il {73354 4 (3. Thal T517 L3448 |4 mE] |2z

Sinjlke a5 (B T Tl 10 5953 1774 DI |TETE 451

Pl &l il L e ey | 4 (5350

Pl sl vl =l

e il

| i g SEE M 10 e e ] 13254 | D253 |Rel

el 551 95 5% & (2590 1.1&7 |IZ-F-F'.-I'I | ] |IZ-E.7F|

Pl & Lo il L&D (9T L%y 12 {79960

Sea ol e Reikis

Femicale 11 755 4% e ] - Rel

ke TOZ (RS A%y |42 (5 E% 0907 | 0341 1o ors |osso |is2s |mT3s

Ml & Ll IS (38 5% 15 {11 5%

Birnh weight of he

izl e

<k 58 59355 4 (6 5] 2370 | o3 Rel

-3 5§ TIE 196 1% ETr K| = 11553 D4TE |48 0473

=3 kg 314 758 3% 1575, ™% D557 E10 (LI |13

Pnl w Ll eal 519 (92 43 (7. Tl

Leprell: Th ralle s S inadingardioe Soie porical voruahlis abatroctind o e Mfmiaiey of Health megiisers
with rigpand B the Socind and déesopraphls charachiriaied By e moleedaly gairs The e (nl osd
proparnion (P o BT mtpanive anad BT poaniee saeer of §F-24 muonihs e e nenr variabies amr shoen. Mol
Skafed el Bl weds s diceeniniatian ba et MBadEree of Blealth Angaiers The ohd-iguidmd STaplnacd and ohe
Foraka e alsr shoen O dack wamaldr. The el alic dhoes thed Asales o o Bpiaic mpreion draydis
The shpaifconoe value Okl Baobe aad 250 coafdince ieiermely are ale sferen By incdesenadiont waraahle
Pl SuvTasr Fofibaiadd Sofigenaier K dock variatile e cossiralliogs v sosnble cosOumiliens fecf o S af
ARF gropindaes, Gediay apeions amd 09 oo, Sraiiaos’ analeill sl difimmaned by T auanEanes Oy
referrad banprale e the Al o bealth fecdiings, Filjpo couey B the Comnl = JdBaars G manerne’ o
Fidisetad wamndrn For S manne shees < S0 Gr ol saiply, Eeeales G e af s Salsy ol <20 G
By 4 B ke e Sonside ned! o meflre i peoasss Bl Rlaindd proug.
4. Diesacvasins
4.1. The Zcdal and Demographic Charscienisocs of HIV Pecitre Alother-Infant Pair im Vihiga,
Ealameps, Benpoma amd Boss Cownoes, Keoys
Tha MMOH HET regivter bas seven wocial and demwegraphic chamncenstcs bang reconded om 2 mouing
hasic pamaly marital sivtes, roicmmal ape, meatarral aeight, baby wex, babey bitth wogight, connty and
loval of health faciliy Cepemally, the stady revsaled zpprowimaicly 792 of women ware legalhy
mamied, 5% sizgle, e widomed, 3% dnomoed, e cohalating and 1% were separamed Thows
ohsanations: vars D agTecmant with a siudy dons at a remal tertary cam hospital in abomshirs st

It ermcationsl el of e arch Sooiles in Biocacbosces (RLTRSH) Fags | 146
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Sl andl Dessergrappliic Characie ristics of HIWY-Paositiee Mo her- balasd Pair and Their S slion = ith
Nloalles r-To-Chiild TransmEsdion of HIW l6 YVikiEa, Balssssiha, Bosgosss bid Busis Coostlies, Boass:
Chart Bevics

of India that shomed that T0.53% wwm maoried and biwing woth thedr spomsa, 4% oo med, 2
direorce=d and X% ﬂmﬁ{lﬂm.gh.mmbwdmmdwmhjngm’ndm“m
repored amongst atendzcs I wolomtary counsoebing and misting coamtars. of a medical collegs hospital
in coastal Eamataley = 20012F and amene HIV-positie woman in 20014 anmelled = HIV care and
ru;:pmtnmwmﬁmhmmp:n.Eﬂ:ﬂpa.[]- 1E]. T Emdings aleo comoberated with Sndings thar
showed that most pewr FIIV infections in sub-Eakboran Afric now coom in moarried and

couples [LE]. Comsistent with previous sindies caumed oot elsewheme n Farye, majority (7B 5] of
women TN -poadtive were mariesd[1¥)] Howemr, Eenma Doeowgmphic Health Swrmvey for 20012
showed that of the HIV posifive women 5% were mamied 5.1% cohabitingliving topether, =nd
3.7 widowsd[20]. By showing tat mamied woows awe the mﬁf:ttnimm‘ﬂ:'ﬂ:nml
Rujupupﬂah:nthmunﬂﬂ:h‘“uutcfﬁﬂmm.igﬂdliﬂmmﬂm cohabdtarma{I 1] The:
study Exdimgs. was sl o @ndas with meseln of popelhtboo-bawed data Somo Deoocsmapldc and
Haalth Sureeys (DHS) oo hebterceaamal befarmior I Zaoobda in 2001-02 and in Eoanda in 2005 dat
revsalod Sat mwost boetorosoor=all FITL trassri sion t2ices place withos samaes or cokabitation[£]. This
Epes on to demmonstrate that moarricsd womesn ropresant tho bulk of the HIV infochd populaton
amozgst the wexalhy achse groep in Weshom memion of Eomya. Foosing oo HIV prevention and
conirel afforis to this poprelaton will be coticall i revarting tho trend of pediainc ATV and ATTHE and
aluo aid in comtrelbing the: FITLV and ATTHE molated maorbddit: and mortBine.

Fowever, the Sndings of the coment sndy wers inconsistant with othars mported o Miwamesy region,
Tenrania that demwosirated that FHIV mdecton was associabed with being separated or widowsd [T].
The smdy was alvo af varance with Surveillancg of FITV infection:s among amienaial clindc attendaos
in Tapcynia-2003 200 doat shomed ATV prevaleocs b be highsr aowong single women (3.79:]) tan
married womsen (8 %[ 22]. It comtradicied a smdy doos I hiamisnd Taseawds in 311 thet chowed
marital sins had oo setsically sisoificant assocation with TV infection [11]. Thess contasting
mesults. oy meflect the spddemiclogicall shift of the FIV spideroic patieon in Swb-Sahsrem Affica
mﬁcmnfﬁ-rhmgm:ﬁﬁ:rsmgiﬂ separaed. divornced and whdowed wromen b Do pEssdooi naedyr
affecting mormied wonsen‘comples who oo weemn to be at 2 highsr Hdk of HIWV acmicton amd
transpeiviom The staty fiorther showed that there was a significant assodation betwreen marital stahas
amei habryr"s HIW staitus af 15-24 meonths aced that e baley is likely e be FHI poadtios Bt mothar
was widowed This conours with o medarstandizg Sot. in Westan mgion of FKeoya, the poactices of
widow cleansing amed wridiow: Inhariamcs ars: cooocm and viemmed by ooy as comObising to the mapad
spread of HIW in fhe gencral popmbiton Tidewr mbhoritaneg fs aseociaed with apparens risk Sor FTW
amei STI acguiston and Tansmeission wince the wite inbharihors dom™t nse sabar sex practices. amd e
widoms temd to hanw oooliple parisars for economic support. Howeowr, oor finding comradict a
mumutrmmm“mumﬁmm betoeen the HIW infected and mon-
infgcted nfamts amd moother's mowdiel siams amomg nfands of sero-posittos mothers][ 23] Coad et
stndics iz tharefomo poeded to cwam a oo ondemsmdbing of the social, oultoral and eoomomsc
the key detarzminants of the mwothor o child HIV meesarmicion for difforent mariml sams boyond the:
lmnnhdag.n]rﬂm- and whether the e substantiate the qnantiare meeulis.

W also showed thoat fhe pwiam matarmal age was 29 EEE years, slightiy oldar tham maost of the stodics
repored in the region This finding conirest with those D MNigaria in which it was shoems that HIV-
positite mothers were young]1d]asd in Zambia whoem the Dean ape was 326000 years [10]buat
comparss with a stedy done in Westarm Kerna that shomed the mvemge age of woman in PRITCT
program was D8 SHhears[E] The study also mevsaled thas approsicoytoly T5% of women were aged
betwesn =5 axad 45 years of ape, the standard seonmlly acthre and prodectve age group. This coopares
frromably wath fodings fom & sindy domo af a roral fertiary care hospital in Maherashera stavie of Tmdia
in which # was dememsirated that B2 77 famales wars in the: 2ge group of 20-3% years[24] and in
Biwanes Eogion, Tansania thet whomed that mostty wonwen agead 15-34 years were HT infected[7T].
Collectnmly, the Bnding: am a pointer that the bulk of HTV nfeced womwmen are youms adnlis and they
constioie the pwjordty of HIV infecied wopwan in Westem Famya Frowven evidomece-based
inermentions targeting this ape-mroup needs o be decdpned and oplerwosed o an sffost be comtrod e
HT epidomic and slimrinade: Bfortheer-To-Child ATV Trassoodssiom by 20015 and Eearyomd.
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Tha study also mencealed thot thome is no associaton bekareon matarral age 2md babo's. FIV status at 18-
24 momths (p=0.07) and thiz agresd with mviewed chnical records of 1088 pwothor-infant pairs within
the Tinga the progem In Liloogae, Maload that showed no association betwean HIV oo sicn
a=d metarmal age (p=0164)[27] It alw concored with 3 mrospectve study dher depicted oo
diffarenca betamen the HIW decd and non-deced infants with the s meam mabarzal
ape[X]] Thoash not nececmarily 2 compamble smdy, it contadicted smdics done In Tameamiy in
20032004 amd 2001 amed in Gondar, MNorthawst Ethiopia tot menvgaled that the mik for HIV mfection
was wenificandy higher among womaen aged X334 years[11. 13, 21)] The Sndings also comTasts
other obteanations. o noal MNorthern Tanemdz thet meeealed thot the highest FTV prevalemces was
arnoreg wonsan aped between 15- ]Qj'ws-ﬂ.ﬁ]ﬂm the smdy Sndings agresd with & pospective
sindy @I Boopesn couninies that showed thet mﬂ.:glmmtaﬁurbrm:iﬂnf
transreteniom 18] It themofore soanss that sovhemal age meny net be a key predicinr of the babry™s FIIV
stzms at 18-24 momths despise the fact that majority of the HIWV infected women are young adalis.

The malatiomubin betmoan: the: babry's vax and the risk of FIN acquisition frops a HIV-indected mother
has novt bean cleariy docemanted This smdy shomed that 30%: of the babics bom were fumales and
43% wars males giving & mals o Grals rato of (U8S:]1. This conrassed with shudy done tn 201X in
Miperia amomg HIW posithee childron that shemed 52, 7% males amd 47 3% fenalcs gving 2 mals to
fapale rato of 1:0%27] Howover, tese Sndings moay oot be conchsive dus to swcertinmeet hias
whan reconding the wex of the baby in the MOH HEI rogistes. In addton, the muming daty was
aghout T for the ooy on sax of the baby in e mgishes compromisizg conchnsion on some of tha
inSint population. The stady alsoe showsd that the baby's sex bad mwo asscciation with balbny™s EIIV
stzms at 1E-I4 months comdsieat with earlies reports[2S]. Hosmoar, thics Effered with other
obsarvations that rerealed significantiy more girls (12 .6%) than boys (§.3%) were infecied with HTW
a=d at S oo §oweaks more girks acgemed HIW (10.0%:), cempamed wid boys (T4%)[L3 ] = Eemrm a
sindy demomsirated that feomle sex 2o amodated with HIV-1-speciic CDET T-osll mesponses in
HI-1-sopposed 2xd that fsomls infants were alse mome likehy o heew posittve Elispot assays San
mals infants {7 = MLHE)[Y]. Taken topethar. these deh demwensireds: that thers could be o Eimlihood
link botogen baby s ferale wex and ridk of HIV acqmisiton et more stadies need o be done to
detarmying the aveosciation betwean babtny's rex and HIV stams at 16-24 momths bomm to FIIV infected
woman in an Afican comteat

W forthar revealed that approsmmimby 44%: of bahiss weighoed betmoan 2.0 -3 Higs at birth. This is
not seprising gven that a previous vmdy done in Migesia i 2002 amomg FIV p-n:.iJ:i:l.'q-r_'I:lII.d:l:u.n.
showed that 0% of childran’s popeolatioss eoder the sdy weighod bstweoen I3 and 25%g at
hirth[Z7].We additionalhy demomstraied that babny's barth weight kad no aswociation with haby™s EIIV
sizmns ot 16-24 momths. This comtradicted findings frops a prospective shudy n Boropedn which it was
showm et bowr hirth weight had the: rirongest association with wetbcal tTanamission of IV D8] Ghean
thayt thars was a hnge misuing data for birth weighitfabout 33%:) and e fact that te diffemor health
mmmm“ﬂmm:nrnmuhﬂ sill neads o e dome o ascartain i an
runociation eaivh betwean the birth weights and the babn’s EIIW statms a1 18-24 momths.

£ KTCT Bare at 1524 AMorsmas gy Mamrmar StaTus

The MTCT rxa at 18-24 months, chosrd variatices with pamil states. To oor mowdodse., this is e
first eptdamiclogicall imeestimbon of the associaton beowsan HIL tanomission from mwother to chdld
aryd thoe mothary’ momital strims. The MTCT rabes at 18-24 monthe were hishost arongst womnen in
separated (26. 7). wdngde (10.7%¢) and cohabitmg (9.7%), widowed (§.5%) mlatomchips and Joawst
amomegnt diverced (3.2%) and legally parmod (4.9%:) wopws Fowecer, this confhices woth & clowaly
Talated shudy casried oet n Migaria that showed that FITV prevalance of dnorosd women wers moms:
thoam doeable those curmantty mamod ‘cohabiting woith a seorsal parmer; and pors San thres toees those
that were nevwer moarmed [26] The carrent smdy showed that separaie-d woman are: at approsizaialy J
tirwgs mome Einaly to hans FHIV Degative babiss 2t 15-24 months post-delivary mlainee bo widowsed
womaen (p=0029). This probtably could be due to the fact that becoming widowsed is songhy
rwnociated with FTW p-xd:rnsthumﬂuspﬂd&ﬂm’unﬁjmdﬂﬁ’pnﬂtwn1ﬁnwnﬂwamm
likaly te hanw head thair spowses” die of EIIW and AIDE. We hold the wiew that HILW amomg magority of
widows s a resuh of Dfections scqoined whils: in marital ooicns rather then 2s widows. The sodal
neglert culmral and seomual malpractices and kigh poverty kwsl could be comtribeating to their
likalibood to haew FITL positcee baby &t 18-24 months dos o social, colinrel and economic barmiers.
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Sesrial mndd Demsrprsphic Characees vistics of HI'V- Pesiciee 5o her- balaen Fair and Their Acsocistion with
Felaprller r- T o= hild Transmssion of HY in Yildea, Ealsaspa Bosgposss sl Busis Cososies, B
Chart Fesvies

Homonwer, no compparakble shudies ezt m the himcanmes mrmeed and thessdiors: more smdies wath
sromeer dewdens Deed o be: casried owt b ascertzdn the awececation beoreen mariml soms amd sk of
maoither to child HIV trapsesiciom at 18-24 peonthe 2nd boyond HIWV counsaling and testizg, sarcices
shonld rei=forcs sforts 0o provwide widoas with wopport and kooaledes mesded to malks mafs chodoss.
I[oeauins Onanciad ndopendancs thoongh eoploymant opepocinitics, NDcomo FanorIbng actviies
shonld be comddarsd.

Ths greatest strangth of s sty is that it s condncored in the meal world serting of Birwtry of Fiealth
Eacilitios in the for countios o Wesern Famya As a rocsl, tho Fmsdines of oo stady ars moro Hkoby
o redflect actml cutcomes of BITCT rates weithin the poblic hoaalsh Sywcilitios in Forya and sub-Sakoaon
African thas dic results ffom andoeaiced clisdoal trials.

6 CoMmcLorsions

e found that most HIW positite mothers were mpalhy mormied and fosrar weoe o smgha, wwridiowsrsd),
separated . Fuoroed and cobabitng mnioms. Bistareal ags, matar=al weighr baby s sew. babey s bizth
'P.'H-I.E;h.t. annihrn]cd'hn-ﬂ.ﬂ:&l.ﬂhljrmmt.:u‘nﬂ:ch:nad’hh:r Y simtes. &t 1E-24 momiths.

a]sem‘mh-ﬂﬂ:ﬂtm-pmmdmnmﬂ:-m:tﬁm more Eimby to EBores HT oogatineag
mm]ﬁ—umﬂ:ﬁ-uwﬂdhmhﬂmm poesendtion. and contol sfforts. meeds: o
foerms on widoawd womman & ince thery seeom to b bighes rates of BITCT rtes at 1 8-24 momths, oo
2w o renvaree: the newwr pediarmic FITLW mfectons and atan the o TTT goals by 2015 and borpomd .

6.1. Comnpeong Interesis
The aothor: declars that they byes mo fxzomcal or personal eisxtionship (5) that moag boees o
6.2 Anrhors Contribations

BEO, THO, B and OO0 concopmaliieod. desizmed, comdecisd the smdy, amalyred and worobs e
Taprt and the coamscmipe
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I hzvw had 4} yoars of Unfvardty maching and lectering. Dhorimg this pested 1
b womiced, visited, amd did ressarch in wevewral msomticns = the TUniced
Eingdom, Furmope, the Unied States, Canads amd Adfrica My messarch amox bas
basically bosn i Pharmacckinetics, Dimg Delivery Systams and Public Elsalth
with a Dmmg thas. Liposooal dreg Delivery is coreotly the: major foous of ooy
Tesarch in clinical sottngs. Dirag nse, abwe, addiction, tolerance and coespliance is also an arsa wo
are sagploring kecoly looking af socio-eronomic and celtomal mplicatioms. We have a large ®am of
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