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     1   Introduction 

 Until now, prevention of mother-to-child transmission of HIV (PMTCT) is the most 
effective intervention for combating new HIV infections. For more than 12 years, 
pediatric AIDS has been virtually eradicated from Northern    developed countries 
(McKenna and Xiaohong  2007 ; Yéni  2010  ) . According to the most recent UNAIDS 
report  (  2010  ) , in developing countries the evolution of PMTCT is very different 
from country to country. In Africa, in the last 5 years, real progress has been observed 
in Southern Africa, where four countries (Botswana, Namibia, Swaziland, and 
South Africa) and in some countries of Eastern Africa reached the coverage of 90% 
of HIV-infected pregnant women with prophylaxis or treatment. In Central and 
West Africa, progression exists but is slower, as less than 30% of HIV-infected 
pregnant women have received any treatment or prophylaxis for PMTCT in 2009. 

 UNAIDS has called for a virtual elimination of mother-to-child transmission 
(MTCT) of HIV by 2015. This objective could only be realized if there is a signi fi cant 
increase in actions to prevent transmission to children in countries where programs 
are not optimal. However, pediatric AIDS has long been in Africa as they are already 
2.3 million children living with HIV, which represent around 90% of HIV-infected 
children in the world. They are around 1.3 million children in need of antiretroviral 
treatment, and even if it is a dramatic improvement, coverage is still below 30% of 
the need. But, with antiretroviral treatments, these children have a real future as 
teenagers and young adults. This is another topic which will not really be addressed 
in this chapter, but must be underscored. 
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 This chapter is based on the combination of a literature review, an analysis of 
databases, and empirical evidence collected during 15 years of PMTCT implemen-
tation, childcare research, and treatment programs in Central, East, and West Africa. 
In a previous paper, I discussed how to improve mothers’ access to PMTCT 
programs in West Africa (see Msellati  2009  ) . This question is still important even if 
the PMTCT  fi eld is the subject of many publications with a very rapid updating. For 
example, recommendations for PMTCT were modi fi ed three times between 2006 
and 2010. It is a  fi eld where things move fast in technical matters but much more 
slowly, as usual, for behavioral changes. 

 One way to progress in the scaling up of PMTCT is to analyze why in some 
countries, implementation has been possible and in others these programs do not 
work properly. It    seems important to analyze the process of PMTCT programs at 
several levels (site, regional, and national) and step-by-step through literature, 
databases, and qualitative studies. It should be the better way to understand the 
successes and failures of the programs and how to “scale up” PMTCT programs, 
where there are gaps or obstacles and how to try to go through these obstacles. 
It includes analyses of the health system, health workers’ expectations and 
 limitations, mothers’ expectations, and relationship between mothers and the care 
system.  

    2   PMTCT: Theoretical Understanding 

 As UNAIDS and WHO describe it  (  2003  ) , PMTCT is based on four components 
and strategic approaches: (1) primary prevention of HIV infection in young 
women in childbearing age, (2) prevention of unwanted pregnancies in HIV-
infected women, (3) prevention of mother-to-child transmission of HIV, and (4) 
appropriate treatment care and support for HIV-infected women and their children 
and families. 

 About the  fi rst component, as most pediatric HIV infections are acquired from 
the HIV-infected mothers, the most effective means of preventing pediatric infec-
tion is the prevention of HIV infection in women of childbearing age. There are 
many interventions in the  fi eld of education campaigns. But, as the prevalence 
among young women and young men in Africa shows, they work poorly as there are 
three to  fi ve times more 15–19-year-old HIV-infected girls than young men. Young 
women could be often involved in sexual relations with older men (“sugar daddies”) 
for many reasons (such as need of money or protection, social promotion, and 
sexual abuse), and these older men have a higher probability of being infected than 
teenager boys. 

 Some poverty and development experimental researches show possibilities of 
ef fi cient interventions among young women at secondary schools. These interven-
tions, as Dupas describes  (  2009  ) , based on targeted information about “sugar 
daddies” and speci fi c risk in relation with them, had a real ef fi cacy in terms of 
sexual behavior change, measured by pregnancy incidence. Another work, also in 
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Kenya, presented by Du fl o et al.  (  2009  ) , showed that offering free school uniforms 
to girls had an impact on school attendance and also on unwanted pregnancies 
(and therefore on risk of exposure to HIV and other STDs). 

 The second component of PMTCT is prevention of unwanted pregnancies in 
HIV-infected women. It has not been promoted as far as other components but ade-
quate family planning services are an essential component of PMTCT. According to 
Delvaux and Nöstlinger  (  2007  )  and Curtis and colleagues  (  2009  ) , the safety of 
contraception methods, including hormonal and intrauterine methods, is quite well 
established. The integration between the two health programs (reproductive health/
family planning and PMTCT) should be implemented as a cost-effective strategy to 
reduce mother-to-child transmission of HIV, as Johnson and colleagues  (  2009  )  
advocate for. In East Africa, several teams (Elul et al.  2009 ; Keogh et al.  2009  )  have 
shown that fertility desires are different among HIV-infected women and that pre-
venting unwanted pregnancies among them should be addressed as a priority by 
family planning and PMTCT programs. This prevention component could decrease 
the number of HIV-exposed children by 40%. 

 The third component is the most addressed in the literature. PMTCT is a pack-
age of interventions such as voluntary counseling and testing for pregnant women, 
ARV prophylaxis for pregnant women and children, infant feeding counseling, and 
postnatal follow-up until diagnosis of HIV infection in exposed children. The 
majority of papers published in the last 5 years have highlighted failures of pro-
grams either from a quantitative point of view (Noba et al.  2001 ; Penda and Msellati 
 2010 ; Toro et al.  2010  )  or from a qualitative one (Painter et al.  2004 ; Levy  2009 ; 
Larsson et al.  2010  )  more than on technical aspects of PMTCT in itself. But some 
papers, particularly in recent years, show improvements and successes of these 
PMTCT programs and give some keys for scaling up access (Chandisarewa et al. 
 2007 ; Doherty et al.  2009 ; Lim et al.  2010 ; Muchedzi et al.  2010  ) . With the improve-
ment of antiretroviral drugs access, this component is highly related with the fourth 
component. 

 When we consider broad  fi gures, from United Nations Agencies (UNAIDS  2010  ) , 
worldwide, 53% (40–79%) pregnant HIV-infected women in low- and middle-
income countries received antiretroviral medication to prevent the mother-to-child 
transmission of HIV in 2009. But this percentage recovers quite different things as 
the effectiveness of antiretroviral drugs in preventing mother-to-child transmission 
of HIV varies with the type of regimen used and the duration over which it is given. 
Combination regimens of antiretroviral drugs are more ef fi cacious than monothera-
pies, as Leroy showed in 2005 (Leroy et al.  2005  ) . In the countries that provided 
disaggregated data for their prevention of mother-to-child regimens, around 30% of 
HIV-infected pregnant women received single-dose nevirapine, while 54% received 
a combination regimen. About 15% of all HIV-infected mothers received ongoing 
antiretroviral therapy for their own health. 

 In new guidelines, WHO recommends  (  2009  )  that all pregnant women, as other 
adults, should receive highly active antiretroviral treatment when they are eligible 
for treatment with a higher threshold than previously, around 350 CD4, for their own 
health. Over that limit, HIV-infected pregnant women should receive a combination 
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of antiretroviral drugs rather than nevirapine alone during pregnancy and delivery. 
For women living in developing countries and unable to provide a safe alternative 
infant feeding to breastfeeding, they should breastfeed and receive a prophylaxis 
during the duration of breastfeeding and a week after the end of breastfeeding.  

    3   Indicators of Effectiveness of PMTCT Programs 

 As Stringer and colleagues  (  2008  )  point out, some indicators of PMTCT effective-
ness have been elaborated, to measure  in  fi ne  the proportion of HIV-infected mothers/
exposed infants that receive the intervention and the proportion of HIV-infected 
children at 15 months of life among all HIV-exposed children. HIV-free survival at 
15 months or 2 years of age among children of HIV-infected pregnant women 
should be the best indicator for the success of PMTCT programs. But this indicator 
is seldom available as most health structures are not used to following mothers 
and children for a long period of time. Thus, the attrition is very important and the 
proportion of HIV-exposed or HIV-infected children still followed at 15 months 
of age is very low.  

    4   Antenatal Care Offer and Coverage 

 Coverage for PMTCT is in strong relation with coverage of antenatal care, and as 
Druce and Nolan  (  2007  )  argue, there have been a lot of mis-opportunities to link 
the two activities. When there is a low attendance to antenatal care, there is 
de fi nitely a low coverage of counseling and testing for HIV among pregnant women 
(see also Chap.   19     in this volume). Some countries have quite an excellent cover-
age of antenatal care, and as a consequence, it is easier to implement a PMTCT 
program. Others have a good geographical coverage of PMTCT but the antenatal 
care is not good, and therefore, the performances of PMTCT program are poor. 
This is what Penda and Msellati have showed in their recent study in Cameroon 
 (  2010  ) .  

    5   HIV Counseling and Testing in Pregnant Women 

 For Rwanda, Lim and colleagues  (  2010  )  reported that there can be improvements in 
PMTCT as far as there is a comprehensive learning from the  fi eld and meetings 
where improvements are identi fi ed, discussed, and experimented. Step-by-step, with 
an active biweekly supervision, it was possible to improve PMTCT care in 17 health 
centers. In 15 health centers, 95% of HIV-infected pregnant women received PMTCT 
services. Even antenatal care attendance improved as well as the proportion of 
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women delivering in participating health centers (56–72%). Coverage of cotrimox-
azole prophylaxis was 98% in exposed children. 

 One study described by Labhard and colleagues  (  2009  )  show that in rural 
Cameroon, PMTCT programs have to be adapted in rural areas, especially in set-
tings where they are only nurses to lead the clinics. Training and providing equip-
ment are major components. Authors also underscore the need to avoid any shortage 
of tests and drugs. 

 In Zimbabwe, Shetty and colleagues  (  2008  )  pointed out that it was possible 
to develop a PMTCT program in urban areas with peer counselors. In Malawi, 
Levy  (  2009  )  examined women’s decisions about HIV testing and PMTCT. 
Women accept HIV testing for expected bene fi ts on their own health and their 
infant’s health (see also Chap.   4     in this volume). But they are often disappointed 
because of health system weakness, absence of good referral for their own 
health, and absence of integration of care. According to Painter and colleagues 
 (  2004  )  in Côte d’Ivoire, and Anand and colleagues  (  2009  )  in Kenya, site factors 
as health workers’ attitudes could be more important than women factors in 
acceptance of HIV test. 

 In 2007, WHO provided guidelines for provider-initiated HIV testing and coun-
seling (PITC) which is also called “opt-out” approach of HIV testing (WHO  2007  ) . 
Until that time, in antenatal care units, health workers had to propose explicitly the 
HIV test and to ask the women if they wanted to be tested or not. With these guide-
lines, after a pretest counseling on HIV, women are not asked any more if they want 
the HIV test, they have to explicitly refuse it. In terms of acceptance of the test, 
it makes a dramatic difference and a real increase. Certainly, from a public health 
point of view, it is good as it improves rates of HIV acceptance. Chandisarewa and 
colleagues  (  2007  )  reported improvement in acceptance and return for results. But 
attrition of the number of women is still important even in this study. HIV testing is 
only the entry point for a long process through pregnancy, delivery, and infancy that 
makes PMTCT work. What if women did not understand they had an HIV test? And 
what happens if this test was positive? How would they manage such “bad news” 
during pregnancy? 

 As Kakimoto pointed out  (  2008  ) , we need a cautious evaluation of consequences 
of HIV testing at a large scale. Similarly, in some places in Africa, results of HIV 
testing are immediately given back to the women at the end of the antenatal session. 
It is not always easy for pregnant women to learn in such a rapid process they are 
HIV-infected, as a vast majority of them are surprised by this result, as Painter and 
colleagues  (  2007  )  showed in Abidjan. This method, while it improves the proportion 
of pregnant women learning about their HIV status, could have a limited impact if 
the stress produced by this news overwhelms the capacities of HIV-infected women 
to manage the PMTCT process. 

 In Mulago Hospital, in Uganda, Namukwaya and colleagues  (  2011  )  reported a 
dramatic difference between highly active antiretroviral therapy (HAART) and 
other regimens on rate of HIV infection in children, from 1.7% with HAART to 
over 30% in mothers who did not take any drug. The paper also shows the same 
cascade in this population where acceptance of HIV test among pregnant women is 
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99.7% and return for treatment or prophylaxis in HIV-infected women is 96.5%. 
They are around 60% that deliver in the same sites, and only 30% of children were 
early tested. We can always improve HIV testing (by new techniques or improve-
ment in counseling), but we will still not understand why women do not come back 
for delivery    and postnatal follow-up.  

    6   PMTCT Intervention and Access to Care 
for HIV-Infected Pregnant Women 

 From 1999 and the results of a randomized trial reported by Guay and colleagues 
 (  1999  ) , the use of nevirapine for PMTCT has been recommended for a decade. The 
intervention is easy to implement and allows around 50% of reduction of HIV 
transmission from mother to child with a very low cost. However, quick emergence 
of resistance to nevirapine, which was also one of the most used drugs for treat-
ment, hampered this intervention, as Arrivé and colleagues  (  2007  )  described it. As 
resistance occurs, it is necessary to use other drugs than nevirapine, both in moth-
ers, as Lockman and colleagues  (  2010  )  have proved, and infected children who 
were exposed to nevirapine during pregnancy, as Palumbo and colleagues  (  2010  )  
have proved. However, it remains as a possible intervention when nothing else is 
possible in remote rural places. But, as Stringer and colleagues  (  2010  )  showed in 
different African countries, even for such a simple intervention, in a large popula-
tion of exposed children, they were only 51% who have actually a good coverage 
of nevirapine. 

 Since the last decade, there are PMTCT programs that include access to care 
for women and families. Some initiatives, as FSTI (Fonds de Solidarité 
Thérapeutique Internationale) or MTCT-Plus, have implemented HIV/AIDS care 
and treatment to families identi fi ed through PMTCT programs (Noba et al.  2001 ; 
Abrams et al.  2007  ) . As reported by Toro  (  2010  ) , these programs improve dra-
matically the proportion of retention of women in PMTCT and the mortality of 
HIV-infected women. Muchedzi and colleagues  (  2010  )  studied obstacles and 
challenges that pregnant women have to overcome to access HAART. And Stinson 
and colleagues  (  2010  )  noticed in South Africa that even when HAART and 
PMTCT programs are present, services fail to initiate a high proportion of eligible 
pregnant women on HAART.  

    7   PMTCT and Men 

 For at least one decade, there is an advocacy for the involvement of male partners 
of pregnant women in PMTCT. But, in most of the African countries, this involve-
ment remains marginal and less than 10% of partners come for HIV testing through 
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these PMTCT programs. We have to admit that antenatal care units are seldom 
men friendly and that it is certainly something that has to be improved. Aluisio and 
colleagues  (  2011  )  showed in Nairobi that a much higher attendance of men than 
usual (31%) is associated with a reduction in HIV infection and mortality in HIV-
exposed children. Katz and colleagues  (  2009  )  in Kenya also presented ways to 
involve men and to increase HIV testing among them. In Côte d’Ivoire, in a pro-
spective qualitative study, Tijou and colleagues  (  2009  )  described decision-making 
process about PMTCT and breastfeeding among couples. PMTCT actions should 
be an interaction between three actors (health workers, women, and their partners). 
In Uganda, Larsson and colleagues  (  2010  )  identi fi ed, through a qualitative study 
among fathers of HIV-exposed infants, many reasons that men argue for not having 
a test. They worry about relations in the couple after testing and prefer to have the 
opportunity to test themselves on their own, without “control” of their partner. In 
Uganda, as in other places, a misbelief has never been really addressed. When a 
woman is tested for HIV and share this result with her partner, quite often the part-
ner consider that his HIV status is the same as the status of his partner. Therefore, 
it is useless to do the test! This should be speci fi cally addressed in information 
campaigns.  

    8   Breastfeeding Under HAART and New Recommendations 

 Following the results of several clinical trials, WHO changed recommendations 
on breastfeeding HIV-exposed children (Kilewo et al.  2009 ; The Kesho Bora 
Study Group  2011  ) . Clinical trials showed that HAART given to the mother until 
6 months of breastfeeding was safe and prevented most of postnatal HIV infec-
tions. Curiously, in its recommendations, WHO extrapolated, without data, the 
protection duration of HAART until 1 year of age and proposed exclusive breast-
feeding until 6 months and then mixed feeding. This recommendation of HAART 
during breastfeeding, either in mothers or in children, will certainly decrease 
dramatically postnatal transmission of HIV. But  fi rstly, we do not know if it is 
feasible and if women are able to understand and follow all changes of feeding 
recommendations. Secondly, it is even more dif fi cult for women who choose 
infant feeding alternatives to express their choices and to obtain infant formula. 
That reinforces health inequalities in a  fi eld where health authorities tried to 
reach equity. Thirdly, if a mother breastfeeds her HIV-exposed child until 1 year, 
it will be useless to test the infant before 1 year (as exposed), and the HIV-
infected children will not be diagnosed in time and remain untreated. Even with 
HAART during breastfeeding, there will still be failures, and some children will 
be HIV-infected. These children will probably be resistant to several antiretrovi-
ral drugs such as nevirapine used in prophylaxis regimen in exposed children 
during breastfeeding. These rare HIV-infected children will be “scapegoats   ” of 
PMTCT programs.  
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    9   Infant Testing and Large Access Testing in Children 

 Greater efforts are needed to scale up early testing of HIV-exposed infants, reduce 
the rate of loss to follow up among them, and further integrate HIV care with ser-
vices for child health. As a clinical trial conducted by Violari and colleagues  (  2008  )  
has shown, it is important to treat all HIV-infected children as soon as the diagnosis 
is carried out. And this diagnosis should be done as early as possible from 6 weeks 
of age. Unfortunately, until 12–15 months of life, we cannot use antibodies as a 
diagnosis tool, just as a  fi rst sorting tool to identify HIV-exposed children. Then, we 
need to use much more sophisticated techniques, such as real-time polymerase 
chain reaction tests, which are often available only in capital cities in Africa. For 
several years now, new techniques were developed as dried blood spots (DBS) for 
HIV (as it is used for decades for metabolic diseases in West countries in neonates). 
These DBS can be easily collected and transported from remote places to reference 
laboratories as it allows 1 month to 6 weeks to use them. It is only if this is devel-
oped everywhere in PMTCT sites in Africa that we can expect to have a real scale-
up of early testing in exposed children and treatment in HIV-infected children. We 
can also expect to lower attrition in mothers if programs are able to give the diagno-
sis of exposed children early in life. In high prevalence settings, as emphasized by 
Rollins et al.  (  2009  )  and Kellerman and Essajee  (  2010  ) , universal testing of children 
should be promoted, including immunization programs. Health workers should sys-
tematically propose the HIV test to ill children services, children in tuberculosis 
departments, malnourished children services, and also siblings of HIV-exposed 
children.  

    10   Conclusion 

 In conclusion, we can say that there has been a huge work on PMTCT during the 
last decade. The drug regimens for treatment and prophylaxis are effective, and 
there are regular improvements. There have also been improvements in programs 
and scaling up in Southern and East Africa. The effectiveness of PMTCT is not 
always good, and the eradication of mother-to-child transmission of HIV, as an 
objective, will be dif fi cult to achieve by 2015. But we learn and progress day by 
day. There has been a very interesting and enlightening experience in South 
Africa that Doherty and colleagues  (  2009  )  developed. After a situation assess-
ment, they improved training and supervision on a day-to-day basis in a district 
hospital. Improvements in coverage were really important in CD4 testing as well 
as in nevirapine intake and early diagnosis. This quality improvement intervention 
as a process and a way to identify, analyze, and resolve bottlenecks in PMTCT 
should be used everywhere when PMTCT indicators are not good. It is probably 
one of the best ways to try to achieve an eradication of mother-to-child transmis-
sion of HIV in Africa.      
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