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the next 5 years.11 The situation in many other African 
countries could be similar.8

Where do patients who fail first-line therapy in 
resource-limited settings fit in, particularly when HIV 
programme budgets are flat-lining or decreasing? 
They can continue to be ignored—or they can be 
counted and costed, so that second-line ART is properly 
included in national budgeting and priority-setting 
exercises. Much remains to be done by countries, civil 
society, and global health initiatives to appropriately 
position second-line ART in national programme 
agendas. Failure to do this will substantially compromise 
programme performance, and it will be impossible to 
sustain initial ART survival gains.
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Paediatric HIV: the unfinished business
5 million children have died of AIDS since the 
beginning of the HIV epidemic and that number 
continues to rise, with an estimated 110 000 paediatric 
AIDS-related deaths in 2015 alone.1 Over the past 
decade, unprecedented efforts have been put in place to 
prevent children from acquiring HIV from their mothers. 
When compared with 2009 (the baseline year of the 
Global Plan) the estimate of new paediatric infections 
in 2015 was 56% lower at 150 000.1 To date, eight 
countries have achieved validation criteria for declaring 
elimination of mother-to-child transmission (MTCT) of 
HIV.2 Most of these countries have low prevalence, but in 
Thailand concerted and sustained efforts have brought 
down the incidence of paediatric HIV to fewer than 50 
cases per 100 000 live births. Many programmes have 
experienced similar successes and are now focusing on 
tackling the final hurdles to eliminate MTCT, but how 
close are we to ending the HIV epidemic in children? 
And are we in danger of ignoring the 2 million children 
and adolescents already living with HIV because of our 
success in prevention?

Although more than 75% of pregnant women with 
HIV now access treatment, one in five women are 
either not tested for HIV or not started on ART during 
pregnancy. Moreover, these coverage estimates are 
based only on ART initiation and do not account for 
women who drop out of care soon after initiation. Loss 
to follow-up is even more pronounced after delivery 
with 12 month retention rates in some countries 
below 60%.3

In settings where prevalence is high, acute HIV in 
women who are pregnant or breastfeeding has emerged 
as a major driver of MTCT. Transmission rates following 
incident infection are 2–3 times higher than in women 
with chronic HIV infection, and infected infants might 
not be identified if they fall outside the reach of infant 
testing situated within programmes to prevent MTCT.4 
Although policies are in place for partner testing as 
well as repeat testing of women during pregnancy and 
breastfeeding, in practice this does not always happen. 
As an intervention, partner testing is especially valuable 
because it can identify women in serodiscordant 
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relationships and thus enable prevention of both 
horizontal and vertical transmission.

Although efforts are in place to develop more accurate 
estimates of MTCT this requires sound national-level 
programme data. Too often, national data do not 
capture the timing and true extent of loss to follow-up, 
and as a result current models are likely to underestimate 
the numbers of new infections in children as well as the 
true measure of paediatric HIV-related mortality.5

Many infants and children with HIV do not receive 
timely diagnosis and treatment resulting in 50% of 
those acquiring HIV during pregnancy or labour dying 
in their first 2 years of life.6 Coverage of early infant 
diagnosis (EID) within the first 2 months of life remains 
unacceptably low especially in west and central Africa 
where it stands at 10–30%.1 Even when EID is available, 
linkage to care and treatment initiation occurs only in a 
small proportion of infected infants. Earlier testing7 and 
technologies to provide testing at the point of care8 and 
ensure rapid turnaround of results have shown potential 
for enabling initiation of ART in the first weeks of life, 
maximising the effect on early morbidity and mortality. 
In The Lancet HIV, Karl-Günter Technau and colleagues7 
describe the first experience with point-of-care testing 
(POCT) to diagnose HIV at birth and provide evidence of 
good performance for these new technologies around 
the time of birth. Technau and colleagues7 show that 
despite the challenges and additional resources needed, 
combining POCT with birth testing could significantly 
improve time to treatment initiation (median of 
5 days earlier in the POCT group, p<0·0001) and have 
potential to reduce early mortality and optimise infants’ 
outcomes.

But what about those infants that fall through the 
testing net and are not identified until they get sick? 
They continue to be missed by insufficient HIV testing 
in malnutrition wards, tuberculosis clinics, and general 
inpatient services. Those children that progress slowly 
might never be diagnosed unless index testing is in place 
so that family members of an HIV infected individual are 
all screened for HIV. Approaches to testing that allow 
such children to be identified in different epidemic 
contexts need to be better defined to optimise the use 
of human and financial resources and have the greatest 
effect.

Despite a fast developing pipeline of better anti-
retroviral drugs that are more potent and better 

tolerated, the availability of new drugs in age appropriate 
formulations continues to affect adherence and durability 
of ART. Acceleration in development and introduction 
of paediatric formulations requires coordinated 
action of researcher, regulators, manufacturers, and 
implementers.9

Identification of children with HIV and initiation 
of them on treatment is necessary for survival but 
not sufficient to ensure that they thrive and reach 
their maximum potential. Service delivery platforms 
that support and enable a comprehensive package 
of interventions including nutrition, psychosocial 
support, child development, and social protection are 
also needed. Smart and targeted integration of HIV 
services into the broader framework of maternal child 
health programmes in a way that combines resources 
and leverages opportunities is the best to sustain HIV 
services in the context of an evolving paediatric HIV 
epidemic.

In summary, we have the instruments and policies 
in place to make it easier to prevent, identify, and 
treat HIV in children, but we are not making the most 
of this. Government, donors, development agencies, 
and implementing partners should sustain efforts, 
expand support to where it is most needed, and 
develop a vision to transition paediatric HIV into the 
child survival platform. The Start Free, Stay Free, and 
AIDS Free platform10 offers us the opportunity to keep 
focused, coordinate action, and renew commitments 
to end paediatric AIDS. In the context of the Sustainable 
Development Goals, any investment to reduce mortality 
in children aged younger than 5 years and reach 
universal health coverage will not be fully successful if 
paediatric HIV is not addressed.
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Vaginal dysbiosis and pre-exposure prophylaxis efficacy
In The Lancet HIV, Renee Heffron and colleagues report 
that the efficacy of daily oral tenofovir disoproxil 
fumarate pre-exposure prophylaxis (PrEP) for HIV 
prevention among African women who participated 
in the Partners PrEP Study was not affected by vaginal 
microbiota status.1,2 The efficacy of PrEP was 77% in 
women with Nugent scores of 0–3 (healthy microbiota), 
63% in those with scores of 4–6 (intermediate 
microbiota), and 73% for those with scores of 7–10 
(bacterial vaginosis; table). This analysis was prompted 
by a report3 in Science by Klatt and colleagues of a large 
difference in efficacy of 1% tenofovir vaginal gel against 
HIV relative to vaginal microbiota status in the CAPRISA 
004 trial.4 Efficacy was 61% in women with greater than 
50% Lactobacillus spp (determined by mass spectometry 
proteomics) compared with only 18% in women 
with 50% or less Lactobacillus spp (table). However, 

1% tenofovir gel was efficacious against herpes simplex 
virus type 2 (HSV2) in both groups.

Prospective cohort studies5,6 have shown that sexually 
transmitted infections (STIs), bacterial vaginosis by 
Nugent scoring, and vaginal candidosis increase the risk 
of HIV acquisition in women. In-depth studies of the 
vaginal microenvironment suggest that STIs, anaerobic 
vaginal dysbiosis (defined here as vaginal microbiota 
not dominated by lactobacilli), vaginal colonisation by 
bacterial pathobionts (such as streptococci, staphylococci, 
and Enterobacteriaceae) or Candida spp, and exposure to 
semen all cause immune activation, leading to migration 
of CD4-positive HIV target cells to the cervicovaginal 
mucosa.7 Additionally, vaginal dysbiosis has been 
associated with weakening of the cervicovaginal barrier 
as a result of changes to the structure of the mucus 
and epithelial layers and concentrations of proteolytic 

Women 
analysed

Incidence per 
100 person-years 
(control group)

Incidence per 
100 person-years 
(tenofovir group)

Tenofovir 
efficacy 
(95% CI)

Efficacy in lactobacilli-
dominated microbiota 
(95% CI)

Efficacy in 
intermediate 
microbiota 
(95% CI)

Efficacy in 
vaginal dysbiosis 
(95% CI)

Partners PreP*

Overall (HIV) 1780 2·8 0·9 71% (37–87) ·· ·· ··

Subanalysis (HIV) 1470 2·8 0·9 70% (45–84) 77% (43 to 90) 63% (–67 to 92) 73% (6 to 92)

CAPRISA 004†

Overall (HIV) 889 9·1 5·6 39% (6–60) ·· ·· ··

Subanalysis (HIV) 688 7·3 4·2 57% (36–96) 61% (11 to 84) N/A 18% (–77 to 63)

Overall (HSV2) 422 21·0 10·2 51% (23–70) 10·1%‡ N/A 9·3%‡

PrEP=pre-exposure prophylaxis. HSV2=herpes simplex virus type 2. *In Partners PrEP, discordant couples in Kenya and Uganda were randomly assigned to daily oral tenofovir, 
a combination of oral tenofovir and emtricitabine, or placebo; efficacy was 84%, 64%, and 71%, respectively, after adjustment for age, hormonal contraceptive use, and 
sexually transmitted infections at enrolment; the efficacy of the combination did not differ significantly from that of tenofovir monotherapy, so the groups were combined. 
†In CAPRISA 004, women in South Africa were randomly assigned to 1% tenofovir vaginal gel or placebo gel; results were “not affected by adjustment for sexually 
transmitted infections, antibiotics use, depot medroxyprogesterone acetate use, condom use, frequency of sex, and number of sexual partners”;3 the HSV2 subanalysis 
included only the 333 women who were HSV2 negative at baseline and had an end line result available, and censored HIV seroconverters at HIV diagnosis. ‡These data are 
cumulative incidences based on a sample of 333; HSV2 efficacies could not be calculated because person-years of follow-up in each group were not presented; the p value 
comparing the cumulative incidence proportions was 0·888. 

Table: Efficacy of oral tenofovir-based PrEP against HIV and HSV2, by vaginal microbiota status
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