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Public sector services for the prevention of mother-to-child
transmission of HIV infection: a micro-costing survey in
Namibia and Rwanda

Hapsatou Touré,* Martine Audibert,® Patricia Doughty,© Landry Tsague,? Placidie Mugwaneza,®
Elevanie Nyankesha,® Steve Okokwu,” Cedric Limbo,® Makan Coulibaly,” Virginie Ettiegne-Traoré, Chewe Luo® &
Francois Dabis? for the PMTCT Costing Multi-country Team

Objective To assess the costs associated with the provision of services for the prevention of mother-to-child transmission (PMTCT) of human
immunodeficiency virus in two African countries.

Methods In 2009, the costs to health-care providers of providing comprehensive PMTCT services were assessed in 20 public health facilities
in Namibia and Rwanda. Information on prices and on the total amount of each service provided was collected at the national level. The costs
of maternal testing and counselling, male partner testing, CD4+ T-lymphocyte (CD4+ cell) counts, antiretroviral prophylaxis and treatment,
community-based activities, contraception for 2 years postpartum and early infant diagnosis were estimated in United States dollars (USS).
Findings The estimated costs to the providers of PMTCT, for each mother—infant pair, were USS$ 202.75-1029.55 in Namibia and US$ 94.14—
342.35 in Rwanda. These costs varied with the drug regimen employed. At 2009 coverage levels, the maximal estimates of the national
costs of PMTCT were US$ 3.15 million in Namibia and US$ 7.04 million in Rwanda (or < USS 0.75 per capita in both countries). Adult testing
and counselling accounted for the highest proportions of the national costs (37% and 74% in Namibia and Rwanda, respectively), followed
by management and supervision. Treatment and prophylaxis accounted for less than 20% of the costs of PMTCT in both study countries.
Conclusion The costs involved in the PMTCT of HIV varied widely between study countries and in accordance with the protocols used.
However, since per-capita costs were relatively low, the scaling up of PMTCT services in Namibia and Rwanda should be possible.

Abstracts in S5 H13Z, Francais, Pycckuii and Espafiol at the end of each article.

Introduction

It has been estimated that 330000 children became infected
with the human immunodeficiency virus (HIV) in 2011 and
that most of these children lived in sub-Saharan Africa, where
access to interventions for the prevention of mother-to-child
transmission (PMTCT) of HIV remains uneven and generally
poor." Although one main goal of the maternal, neonatal and
child health services that operate in sub-Saharan Africa is to
achieve an HIV-free generation, sustained efforts and huge
commitment will be required to reach this goal, given the
severe limitations on health expenditure in the region.”” The
countries of sub-Saharan Africa already spend a mean of 19%
of their total health expenditures on HIV-related activities but,
unfortunately, those total expenditures are extremely low. In
a study of 30 countries, they were estimated to be less than 21
United States dollars (US$) per capita.>® The prevention and
control of HIV infection in such countries are also heavily
dependent on external funding’ that may not be sustainable
in the long term.*"

If investment in efforts to eliminate new HIV infections
among children by 2015"" is to be increased, further data on

the costs of PMTCT interventions must be collected. This study
aimed to collect accurate and reliable data on the costs and
affordability of the provision of PMTCT services in Namibia
and Rwanda.

Methods
Country selection and site sampling

Namibia and Rwanda were chosen for study because, although
their epidemics of HIV infection were of similar magnitude,
the two countries had different levels of PMTCT service cov-
erage. In 2009, antiretroviral coverage among HIV-infected
pregnant women in Namibia (88%) exceeded the threshold
set for “universal” coverage (80%), whereas the corresponding
coverage in Rwanda (65%) fell well below this threshold.">" In
each of the two study countries, 10 health facilities were chosen
at random for detailed investigation from among those public
facilities that appeared to be delivering a comprehensive range
of maternal, neonatal and child health services at the lowest
level of the health pyramid (i.e. 105 primary health centres in
Rwanda and 34 regional hospitals in Namibia).
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Table 1. Components of the unit costs of prevention of mother-to-child transmission of HIV services, Namibia and Rwanda, 2009

Activity Cost components

Workforce Commodities Drugs
Testing and counselling Midwife, physician Rapid test kit, ELISA, miscellaneous items None
CD4+ cell counts Midwife, laboratory technician, driver ~ Reagent, miscellaneous items None
Provision of antiretrovirals Midwife, physician None Antiretrovirals®
Community-based activities  Social worker Transportation fare None
SXT® prophylaxis Nurse, social worker None SXTP
Family planning Midwife, social worker None Oral contraceptives
Early infant diagnosis Nurse, laboratory technician, driver Reagent, miscellaneous items None

ELISA, enzyme-linked immunosorbent assay; HIV, human immunodeficiency virus; SXT, co-trimoxazole.
2 Single-dose nevirapine, two- and three-drug combinations for prophylaxis, the antiretroviral therapy recommended by the World Health Organization (WHO) in
2006, * or Options A or B recommended by WHO in 2010."°

® |In paediatric and/or adult formulations.

Study design

The study followed a three-tiered ap-
proach. First, the costs of the routine
delivery of PMTCT services to pregnant
women or to mothers and HIV-exposed
infants were calculated using a “micro-
costing” or “ingredient-based” method
in which costs were estimated by iden-
tifying the resources used for each “pa-
tient”. The value of the resources or “in-
gredients” was then estimated from the
relevant quantities and corresponding
unit prices, as described by Drummond
etal.'* Second, in each study country, the
estimated costs per woman-infant pair
and records of the numbers of such pairs
provided with PMTCT services nation-
ally were used to generate an estimate
of the total national cost of PMTCT
services. Third, the affordability of the
national PMTCT programme in each
study country was assessed by estimat-
ing the per-capita costs for specific types
of users of the PMTCT services and for
the entire population.

Perspective and costing methods

All costs were estimated from the per-
spective of the providers of the PMTCT
services. Estimates were based on the
operating costs incurred by the provid-
ers and on any relevant donated items
(e.g. credit for the mobile phones used
to track patients who would otherwise
have been lost to follow-up, which was
financed by implementing partners). All
costs were converted from local curren-
cies into US$ using the mean conversion
rates for 2009 (i.e. US$ 1 =571 Rwan-
dan francs and 7.4 Namibian dollars).
Information on prices was collected,
at the national level, from government
and international partners. At the time
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of the study, the users of PMTCT ser-
vices in Namibia and Rwanda were not
charged. Any indirect costs to users or
their families, such as transportation
costs, and any capital costs associated
with the services, were ignored. Costs
incurred over more than 1 year were
discounted at 3% per year.

Service package components

Costs were estimated for each of the
seven major components of the PMTCT
services provided in the study coun-
tries: HIV testing and counselling of
pregnant women and, where applicable,
their male partners; CD4+ cell counts
(for treatment eligibility and treatment
monitoring); provision of antiretroviral
drugs to the mother-infant pairs (for
both prophylaxis and treatment); com-
munity-based activities; provision of
oral contraception for 2 years postpar-
tum; prophylaxis with co-trimoxazole
(a combination of sulfamethoxazole and
trimethoprim) for HIV-exposed infants
aged 6 weeks to 2 years, and early infant
diagnosis. The only community-based
activities taken into consideration were
those found to be common in the two
study countries (i.e. telephone calls and
home-based visits); rarer activities (e.g.
monthly support meetings and income
generation) were ignored.

Unit costs

In a standardized framework involv-
ing three sets of information, the
cost of each major component of the
PMTCT services was estimated as
Y=W+C+D, where W, C and D rep-
resent the relevant costs of the human
workforce involved, the commodities
used and the drugs prescribed (if any),
respectively (Table 1).

Costs associated with antiretroviral
provision were estimated per mother-
infant pair. The prophylactic and treat-
ment regimens considered were those
in use in Namibia and Rwanda at the
time of the study (Table 2). They differed
widely in terms of the drugs used and the
duration of their use — from single-dose
nevirapine to various combinations of
antiretroviral drugs for prophylaxis and
as part of antiretroviral therapy (ART)
for eligible pregnant women or mothers.
The costs associated with the Option A
and Option B prophylactic regimens
recommended for pregnant women by
the World Health Organization (WHO)
in 2010'° were also estimated, even
though these recommendations had not
been published at the time of the present
study. The Namibian Ministry of Health
has recently decided to use Option A
prophylaxis, whereas the Rwandan
Ministry of Health is now promoting
the tenofovir-based Option B, but either
country may shift from one option to
the other in the future.”” In Namibia
and Rwanda, as elsewhere, ART is only
currently ensured for eligible pregnant
women and mothers.

If more than one option existed
for delivering a given PMTCT-related
activity, only the most expensive option
was used for the cost estimates. For in-
stance, co-trimoxazole prophylaxis can
be provided through either paediatric
or adult formulations but, for settings
where both formulations were available,
we only estimated the costs associated
with the provision of the more expen-
sive, paediatric formulation.

National costs

For each study country, the estimated
unit costs of each service component
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Table 2. Antiretroviral regimens for the prevention of mother-to-child transmission (PMTCT) of HIV, Namibia and Rwanda, 2009

Regimen Pregnant women Mothers Infants
Prepartum Intrapartum
NVP None SD-NVP None NVP (either SD at birth or
nothing)
2 antiretrovirals for PMTCT ZDV (as early asweek  NVP ZDV/3TC (until 7 days SD-NVP at birth + ZDV (up to 1
prophylaxis 28) postpartum) or 4 weeks of age)
3 antiretrovirals for PMTCT ZDV/3TC/NVP (as ZDV/3TC/NVP ZDV/3TC (until 7 days SD-NVP at birth + ZDV (up to 1
prophylaxis early as week 28) postpartum) or 4 weeks of age)
2006 WHO ART ZDV/3TC/NVP2 ZDV/3TC/NVP2 ZDV/3TC/NVPa SD-NVP at birth + ZDV (up to 1
recommendations’ or 4 weeks of age)
2010 WHO ART
recommendations'®
Option A ZDV (as early as ZDV/3TC/NVP ZDV/3TC (until 7 days NVP (to end of BF + 1 week)
week 14) postpartum)
Option B TDF/3TC/EFV® TDF/3TC/EFV® TDF/3TC/EFV® NVP (up to 4-6 weeks of age)

ART, antiretroviral therapy; BF, breastfeeding; EFV, efavirenz; NVP, nevirapine; SD, single-dose; 3TC, lamivudine; TDF, tenofovir; WHO, World Health Organization; ZDV,

zidovudine.

@ As early as week 28 of gestation to 12 months postpartum (i.e. end of recommended BF).”
b As early as week 14 of gestation to 12 months postpartum (i.e. end of recommended BF) plus 1 week.

(e.g. the costs per mother—infant pair)
were multiplied by published estimates'®
of the numbers of individuals receiving
each component nationally, to generate
estimates of the corresponding national
costs. The national estimates were there-
fore based on actual costs accrued rather
than on available or budgeted resources.

National estimates were made us-
ing the numbers of pregnant women
who were tested, male partners who
were tested as part of PMTCT activities,
HIV-infected pregnant women who
were assessed for ART eligibility, and
HIV-infected pregnant women or moth-
ers who were receiving prophylaxis for
PMTCT of HIV. The number of HIV-
infected pregnant women or mothers
receiving ART was also used, but only
after adjustments had been made to
take into account both the duration of
breastfeeding and losses to follow-up
in the course of treatment. Following
the latest review on patient retention
in ART programmes in sub-Saharan
Africa, we assumed a retention rate at
12 months of 80.2%." As death was
estimated to represent 41% of the attri-
tion rate,” we assumed that only 59%
of the women lost to follow-up could
be put back on ART via home-based
visits. The costs of CD4+ cell counts
for each woman on ART, after 6 and 12
months of breastfeeding, were included
in the national estimates. The model
used to generate the national estimates
also took into account the numbers of
HIV-exposed infants (i.e. those born to
HIV-infected mothers) who were given

antiretroviral prophylaxis at birth or
who initiated co-trimoxazole prophy-
laxis within 2 months of birth. The
number of HIV-infected mothers who
received oral contraceptives for 2 years
postpartum was used as a proxy for the
number of infants on co-trimoxazole
prophylaxis. In estimating the national
costs of PMTCT services, the costs of
early infant diagnosis were excluded
because such diagnosis was considered
to be the first step in paediatric HIV care
and treatment rather than an element of
the PMTCT programmes.

Expenditures related to the man-
agement and supervision of PMTCT
services — the costs of routine PMTCT-
related meetings at the health-facility
level, the salaries of the individuals
who supervised PMTCT services at the
health-facility level, the salaries of the
individuals who worked for the imple-
menting partners or government office
in charge of PMTCT services nationally,
and the costs of holding PMTCT-related
training sessions — were included in the
national estimates.

Affordability

The estimated costs of the PMTCT
programmes in Namibia and Rwanda,
at the coverage levels seen in 2009, were
considered in relation to each of several
measures of programme performance:
the number of paediatric HIV infections
prevented (derived from data provided
by the UNAIDS Reference Group on
Estimates Modelling and Projections®),
the number of HIV-infected pregnant
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women or mothers who received an-
tiretroviral prophylaxis and treatment,
the number of mother-infant pairs
that received prophylaxis (including
co-trimoxazole for HIV-exposed infants
and antiretroviral drugs), the number
of pregnant women who received HIV
testing and counselling, and the overall
number of individuals (women, male
partners and infants) reached by the
programme. Finally, for each study
country, the cost per capita (based on
the national population) of the PMTCT
programme was estimated and con-
verted to a percentage of the total health
expenditure per capita.

Data collection

Teams of data collectors and team
supervisors obtained data from the 20
study facilities over a two-week period
in October and November 2009. Team
supervisors included representatives
from national authorities, the United
Nations Children’s Fund (UNICEF) and
Bordeaux University. Data collectors
included trained nurses and physicians
from the public health sector of the
country in which the data were being
collected. International consultants,
along with UNICEF country office
staff, trained the data collectors. The
training included an overview of cost-
ing methods, an in-depth review of the
survey tools and practical exercises. A
“time-and-motion” approach was used
to document the PMTCT-related activi-
ties performed at each study facility. A
national consultant helped oversee the
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Table 3. Maximum estimated unit costs of activities pertaining to the prevention of
mother-to-child transmission (PMTCT) of HIV, Namibia and Rwanda, 2009

Activity Cost (US$)
Namibia Rwanda

Testing and counselling 21.56 9.99
CDA4+ cell count 17.03 11.17
Treatment and prophylaxis
NVP 1.54 0.18
2 antiretrovirals for PMTCT prophylaxis 25.62 6391
3 antiretrovirals for PMTCT prophylaxis 92.76 3268
2006 WHO ART recommendations' 483.83 165.61
2010 WHO ART recommendations'®

Option A 326.70 136.69

Option B 766.78 203.33
SXT prophylaxis for the HIV-exposed infant 4811 16.64
Family planning 113.67 34.53
Early infant diagnosis 60.92 1091

ART, antiretroviral therapy; HIV, human immunodeficiency virus; NVP, nevirapine; SXT, co-trimoxazole; USS,

United States dollars; WHO, World Health Organization.

¢ Depending on the activity, the costs shown are per mother—infant pair, per woman, per individual or per

infant.

fieldwork, collected national-level data
over the following 3 weeks and resolved
inconsistencies. Data on the salaries
of physicians, laboratory technicians,
nurses, midwives, social workers and
staff involved in health administra-
tion were obtained from the relevant
national authorities. Monthly earnings
- including bonuses, overtime and any
performance-based financing payments
- were converted to hourly rates ac-
cording to the official number of hours

to be worked, per month, by health
personnel in each study country. Data
on the prices of HIV screening tests,
antiretroviral drugs and other miscel-
laneous items - syringes, gloves, test
tubes, etc. — were collected from national
centres for medical supplies. The costs
of transporting such items from national
supply centres to the health facilities
where the items were to be used and the
cost of subsequent storage were taken
to be equivalent to 10% of the prices
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paid at the supply centres. Expenditure
data were obtained from implementing
partners through face-to-face interviews
or from expenditure-tracking reports.

Results
Unit costs

Table 3 summarizes the unit cost esti-
mates associated with each PMTCT-
related activity. Namibia had generally
higher unit costs than Rwanda, attribut-
able mainly to higher health personnel
salaries.

The estimated costs of providing
antiretrovirals to each mother-infant
pair ranged from less than US$ 1.00 for
single-dose nevirapine in Rwanda to
approximately US$ 750 for the Option B
regimen in Namibia (Fig. 1). The esti-
mated costs of antiretroviral drugs were
higher in Namibia (US$ 1.54-759.67 per
mother-infant pair) than in Rwanda
(US$ 0.18-203.33), with the sole excep-
tion of the two-drug antiretroviral com-
bination used for prophylaxis (Table 3).
On average, human resources accounted
for 34% of the costs of antiretroviral
drug provision in Namibia but for only
4% of such costs in Rwanda (Fig. 1).

The maximum estimated per-pa-
tient cost of HIV testing and counselling
was more than twice as high in Namibia
(US$ 21.56) as in Rwanda (US$ 9.99)
(Table 3). Similarly, the unit costs of
early infant diagnosis, co-trimoxazole

Fig. 1. Estimated unit costs of antiretroviral provision, Namibia and Rwanda, 2009

NVP
2 ARVs
3 ARVs

ART?

2010 Option A

2010 Option B

Namibia

766.78

Rwanda

269.96

222.74

I I I
0 100 200 300
Cost (US$ per mother—infant pair)

1 1 1 1 1
400 500 600 700 800

® Drug (mother) m Drug (infant) =3 Human resource

ART, antiretroviral therapy; ARV, antiretroviral; NVP, nevirapine; US$, United States dollars.
¢ As early as week 28 of gestation to 12 months postpartum.”
Note: 2010 Options A and B represent the drug regimens recommended by the World Health Organization in 2010."°
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prophylaxis and contraceptive provision
were 3- to 6-fold higher in Namibia than
in Rwanda.

Fig. 2 gives the estimated total costs
of all PMTCT services, per mother-in-
fant pair, according to the antiretroviral
regimen assumed to be in use. The
regimen assumed to be in use had a
marked effect on these costs. Under the
same conditions, in 2009 in Rwanda,
Options A and B would have cost 6%
less and 15% more per mother-infant
pair, respectively, than the ART regi-
men recommended by WHO in 2006;"
in 2009 in Namibia, Options A and B
would have cost 29% less and 42% more
per mother-infant pair, respectively,
than the ART regimen recommended
in 2006.

In all modelled scenarios except for
those involving single-dose nevirapine,
antiretroviral prophylaxis accounted for
the largest proportion of the unit costs
of PMTCT services (Fig. 2). On average,
the costs of providing antiretrovirals
accounted for 66% of total unit costs
in Namibia and for 55% of such costs
in Rwanda. In each study country, this
proportion would drop to 1% or less
if the antiretroviral regimen in use for
the PMTCT of HIV were restricted to
single-dose nevirapine.

The total estimated costs of PMTCT
services included the estimated costs of
an initial CD4+ cell count to determine
ART eligibility and of subsequent counts
needed to monitor treatment. CD4+
cell counts accounted, on average, for
6% and 15% of the total estimated costs
of PMTCT services in Namibia and
Rwanda, respectively.

National estimates

For 2009, national estimates of the
costs of PMTCT services ranged from
US$ 2.57 million to US$ 3.15 million
in Namibia and from US$ 2.83 million
to US$ 7.04 million in Rwanda. Of the
main PMTCT-related services that were
considered, HIV testing and counselling
accounted for the largest proportions of
the estimated national costs (25-37%
and 39-74% of the totals in Namibia
and Rwanda, respectively; Fig. 3), fol-
lowed by management and supervision
(19-24% and 14-34% of the totals in
Namibia and Rwanda, respectively).
Unexpectedly, the costs of providing
antiretroviral drugs to HIV-infected
pregnant women/mothers accounted
for relatively small proportions of the
estimated total national costs of PMTCT

Research
PMTCT costs in two African countries

Fig. 2. Estimated total costs, per mother-infant pair, of all regimens and services for the
prevention of mother-to-child transmission of HIV, Namibia and Rwanda, 2009

Namibia

‘ 20075

723.58

1029.55

T T T T T 1
0 200 400 600 800 1000 1100
Cost (US$ per mother—infant pair)

Rwanda

NVPin L&D 9414

ART 298.12
2010 Option A 28049
2010 Option B 34).35
0 200 400

Cost (US$ per mother—infant pair)

m T&C m CD4+ cell counts B Antiretrovirals B Family planning & SXT prophylaxis 3 EID

ART, antiretroviral therapy; EID, early infant diagnosis; L&D, labour and delivery; NVP, nevirapine; SXT, co-
trimoxazole; T&C, testing and counselling; USS, United States dollars.

¢ As early as week 28 of gestation to 12 months postpartum.’

Note: 2010 Options A and B represent the drug regimens recommended by the World Health

Organization in 2010."

Fig. 3. Components of the total estimated costs of the national programmes for
the prevention of mother-to-child transmission (PMTCT) of HIV, Namibia and

Rwanda, 2009

Namibia

Minimum

Maximum

Rwanda
Minimum

Maximum

Proportion of total estimated costs (%)

Pregnant women tested and counselled for HIV

Family planning

0ooeREQDmEN

Management and supervision

Male partners tested and counselled for HIV

D4+ cell counts for ART eligibility and monitoring

HIV-infected pregnant women receiving antiretrovirals for PMTCT
HIV-exposed infants given ARV prophylaxis at birth

HIV-exposed infants receiving SXT prophylaxis

ART, antiretroviral therapy;* ARV, antiretroviral; HIV, human immunodeficiency virus; SXT, co-trimoxazole.
¢ As early as week 28 of gestation to 12 months postpartum;”
Note: Proportions are shown for both the minimum and maximum estimated total costs for each country.

services in both Namibia and Rwanda
(15-17% and 6-14%, respectively).

Affordability

At 2009 coverage levels, the costs per HIV
infection averted were generally lower in
Namibia (US$ 2050-2515) than in Rwan-
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da (US$ 1909-4738). However, the costs
per individual reached by the national
PMTCT programme were much lower
in Rwanda (US$ 5-13) than in Namibia
(US$ 46-57). In both countries, the cost
of the PMTCT programme per inhabitant
was less than US$ 0.75 (Table 4).
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Table 4. Cost estimates for national programmes for the prevention of mother-to-child
transmission of HIV, Namibia and Rwanda, 2009

Cost Range of estimates (US$)
Namibia Rwanda
Per paediatric HIV infection averted 2050-2515 1909-4738
Per HIV-infected pregnant woman 344-422 394-979
reached
Per mother—infant pair reached 292-356 226-836
Per pregnant woman reached 49-60 10-24
Per person reached 46-57 5-13
Per inhabitant of the country 0.26-0.32 0.28-0.70

Total national cost

2570475-3153270

2838706-7 038892

HIV, human immunodeficiency virus; US$, United States dollars.

Discussion

When this study was launched, pub-
lished data on the costs of providing
PMTCT services in resource-limited
settings in general, and in sub-Saharan
Africain particular, were very scarce.”'*
Furthermore, it was unclear if the wide
cost variations that had been reported
were the result of differences in prac-
tice, price differentials and/or costing
methods. In the present study, compa-
rable information was collected from
two countries by applying a consistent
definition for the PMTCT-service “pack-
age” and using identical methods for
data collection and analysis. The micro-
costing methods that were followed
also helped to provide accurate and
detailed estimates of the cost structures
pertaining to PMTCT services in each
study country.

Some of the differences observed
between Namibia and Rwanda in unit
cost estimates reflect differences in the
way in which PMTCT services are pro-
vided and/or in the PMTCT algorithms
in use. For example, the health centres
studied in Rwanda lacked the capacity
to perform CD4+ cell counts. Blood
samples had to be transported to other
facilities and this generated transport
costs. On the other hand, the health
centres studied in Namibia were all
regional hospitals equipped to perform
CD4+ cell counts “in house”.

In general, the costs of PMTCT per
mother-infant pair varied substantially
with the study country and the anti-
retroviral regimen in use or assumed
to be in use. Estimates of such costs
were highest in Namibia, owing largely
to better remuneration of the health
personnel than in Rwanda. Even when
performance-based financing payments
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were included, the estimated mean
hourly incomes of Rwandan physicians
and nurses/midwives in 2009 appeared
extremely low (US$ 2.67 and US$ 1.23,
respectively) and much lower than their
Namibian equivalents (US$ 43.62 and
US$ 10.57, respectively).

In attempts to determine all of the
expenses associated with PMTCT ser-
vices, costs need to be broken down by
task. The cost of the same antiretroviral
drugs can vary widely by country. This
needs to be considered when the recom-
mendations in international guidelines,
such as those that have recently intro-
duced the antiviral regimens known as
Options A and B,* are tailored to suit a
particular country.

According to our estimates, in
2009, the national PMTCT programme
in Rwanda cost twice as much as the
corresponding Namibian programme.
The costs of prophylaxis were not a ma-
jor component of the total costs of the
PMTCT programme in either country,
even after infant prophylaxis and co-tri-
moxazole provision were taken into ac-
count. Instead, HIV testing and counsel-
ling represented the largest share of the
national costs, partly because in Rwanda
these services are offered to pregnant
women and their male partners rather
than to pregnant women only. At the
time of the present study, mean coverage
of male partners with HIV testing and
counselling was approximately 84% in
the Rwandan PMTCT programme, as
opposed to merely 10% in sub-Saharan
Africa as a whole.'>** Rwanda’s attempt
to reach all pregnant women’s male
partners should be viewed as a model
rather than an exception. It allows the
early referral of HIV-positive men to
the Rwandan programme for HIV care
and encourages HIV-negative men to
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follow strategies for the prevention of
HIV infection.

At the levels of coverage seen in
2009, both of the national PMTCT
programmes investigated cost no more
than US$ 0.75 per inhabitant. PMTCT
services took up a very small propor-
tion of total health expenditure in both
Rwanda (1.27-3.18%) and Namibia
(0.17-0.21%) in 2009 and appeared to
represent good value for the money
spent on them. However, current uncer-
tainty regarding long-term investment
in HIV prevention and care should not
be underestimated.®'" Most industri-
alized countries are experiencing an
economic downturn that is expected
to substantially reduce the overseas aid
they provide.”

The present study has several limi-
tations. First, the objective was to cost
the components of a defined package of
PMTCT interventions. Hence, we ignored
certain activities that support PMTCT
but that fall outside the sphere of national
PMTCT programmes, such as the primary
prevention of HIV infection among wom-
en of reproductive age. However, we did
account for the reduction of unintended
pregnancies in HIV-infected women
owing to the provision of oral contracep-
tion for 2 years postpartum.”’-*’ Second,
because we restricted costing methods
to operating costs only, our estimates
cannot be easily compared with values
from the few relevant studies that have
included capital costs. Third, to estimate
national costs we multiplied unit costs
by the reported numbers of individuals
using particular PMTCT services in each
country. We were unable to assess the
accuracy of the reported numbers, most
of which came from a WHO review'®
rather than directly from the Namibian
and Rwandan governments. The value
for PMTCT service coverage reported for
Cote d’Ivoire, in the same WHO review
(41%)"® was found to be much higher than
the corresponding value derived from
national survey data (18%).”>*' Fourth,
the health facilities selected for detailed
investigation were obtained from a list of
facilities that provided a comprehensive
range of PMTCT services. Our national
costs may therefore be over-estimates,
as they were determined on the assump-
tion that all individuals reached by the
national PMTCT programmes only at-
tended facilities that provided such a range
of services. Despite these limitations, our
cost estimates appear reasonable and are
similar to the corresponding estimates
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made elsewhere. In Nigeria, for example,
the cost of providing tenofovir-lamivu-
dine-efavirenz beginning on week 14 of
gestation was estimated to be US$ 401
per pregnancy.” This estimate fits within
the cost range for similar treatment in the
present study (US$ 350-1000).

In summary, this paper provides
detailed and up-to-date information on
the costs of PMTCT-related services in
two countries of sub-Saharan Africa.

Such information is needed to estimate
the additional resources needed to scale
up PMTCT services within the context
of the Millennium Development Goals.
It should also help resource-limited coun-
tries, external funders and multilateral
agencies to plan activities and identify
cost drivers and areas of potential savings
in their attempts to reach the global goal
of eliminating paediatric HIV infection
by 2015.
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Résumé

Services du secteur public pour la prévention de la transmission mére-enfant de l'infection par le VIH: une étude a tres faible

coiit en Namibie et au Rwanda

Objectif Evaluer les colts associés  la prestation de services pour
la prévention de la transmission mere-enfant (PFTME) du virus de
limmunodéficience humaine dans deux pays africains.

Méthodes En 2009, les colts pour les prestataires de soins liés a l'offre
de services complets de PTME ont été évalués dans 20 établissements
de santé publics en Namibie et au Rwanda. Des informations sur les prix
et sur le montant total de chaque service fourni ont été recueillies au
niveau national. Les colts des conseils fournis et des tests réalisés par
les meres, des dépistages des partenaires masculins, des comptages
des lymphocytes-T CD4+ (cellules CD4+), de la prophylaxie et du
traitement antirétroviral ou encore des activités communautaires, de
la contraception pendant 2 ans apres I'accouchement et du diagnostic
précoce des nourrissons ont été estimés en dollars.

Résultats Les colits pour les prestataires de PTME, pour chaque couple
meére-enfant, ont été estimés a 202,75-1029,55 dollars en Namibie et a

94,14-342,35 dollars au Rwanda. Ces co(ts variaient selon le protocole
médicamenteux utilisé. Au niveau de la couverture atteinte en 2009,
les colits nationaux maximum de la PTME ont été estimés a 3,15
millions de dollars en Namibie et a 7,04 millions de dollars au Rwanda
(soit < 0,75 dollars par habitant dans les deux pays). Les conseils
fournis et les tests réalisés par les adultes ont représenté la plus grande
proportion des colts nationaux (37% et 74% en Namibie et au Rwanda,
respectivement), suivis du traitement médical et de la surveillance. Le
traitement et la prophylaxie ont représenté moins de 20% des co(its de
la PTME dans les deux pays étudiés.

Conclusion Les collts liés a la PTME du VIH ont varié considérablement
d'un pays étudié a I'autre et selon les protocoles utilisés. Toutefois,
étant donné que les colts par habitant ont été relativement faibles,
lintensification des services de PTME en Namibie et au Rwanda devrait
étre possible.

Pesiome

locypapcTBeHHble yaiyru no npodunaktuke nepegaun BUY-undekuymm ot matepu K pebeHKy: uccneposaHuve

3atpat B Hamubun u Pyange

Llenb OueHnTb pacxoabl, CBA3aHHbIE C NPefOCTaBNeHNeM YCyrm
no npodwunaktike nepefaun BAY nHdekumm ot matepu k pebeHky
(MMBMP) B ABYX adpUKaHCKMX CTpaHax.

MeTtoabl B 2009 roay nposefieHa OueHKa pacxoLoB MeANLMHCKIX
yupexaeHui, NPefoCTaBNALINX KOMIIEKCHbIe ycnyri no MMBMP,
B 20 yupexaeHnax obLiecTBEHHOrO 3f1paBooOXpaHeHus Hammounm
n PyaHabl. Coop MHbOpMaLmM No LeHam 1 obLiern CToMMocTK
KaX oW NpeaoCTaBnAeMOon yCayri1 MPOBOAMACA Ha HALUMOHAbHOM
ypoBHe. CTOMMOCTb MpOBeeH A KOHCYbTaUMm 1 aHanmsa Ha BAY y
matepen, aHanusa Ha B/ y napTHepoB (My»<unH), ToKa3aTensa y1cna
CD4+ T-numdountoB (CD4+ KNeTok), NPOOUNaKTUKA 1 NeyeHns
AHTVPETPOBMPYCHBIMA NpenapaTamn, NPeAOCTABAEHNA YTy Mo
MECTY XMTENbCTBA, MPOTVMBO3a4YaTOUHbBIX MEPONPUATUI B TEUEHUN
[IBYX NIeT NOC/1e POAOB 1 PAaHHAA AMArHOCTMKA Y AeTel OLieHMBanach
B gonnapax CLUA.

Pesynbtatbl [loAcuMTaHHbBIE PACXOAbI MEAULIMHCKIX YUPEXAEHWN,
npepoctasnawmx ycnyrm no MMBMP, n3 pacyeta Ha Kaxayto
napy maTtb-pebeHok, coctasunm 202,75-1029,55 nonnapos CLUA B

Hamnbun v 94,14-342,35 nonnapos CUIA B PyaHae. 91 pacxoapl
BapbUPYIOTCA B 3aBUCKMMOCTM OT MUCMOMb3YyeMON CXembl Nprema
NekapCcTBeHHbIX CpefcTB. Micxoaa 13 BenuumHbl NoKpbiTna B8 2009
rofly, MakCcMmManbHas oleHka pacxogos no MMBMP coctasuna 3,15
munnnoHos aonnapos CLUA 8 Hamnommn 1 7,04 MinnMoHoB AoNNapos
CUWA B PyaHge (v <0,75 Ha fyly HaceneHus B 00evx CTpaHax).
Ha nposeaeHvie KOHCyAbTaumii 1 aHanmsos Ha BMY y B3pochbix
NPUXOANTCA HaMOOMbLIAA AONA FOCYAAPCTBEHHbIX PAaCcX0O0B (37% 1
74% B Hamubuu 1 PyaHpe, COOTBETCTBEHHO), 3@ KOTOPBIMU CleayioT
neyveHue 1 HabnoaeHne. Ha neueHvie 1 NpodUNakTVKy NpuxoauTca
MeHee 20% Bcex pacxofos Ha MNMBMP B obevix cTpaHax.

BbiBopg Pacxonbl Ha ycnyrn no npodunaktvke nepegavun BMY
MHeKUMM OT MaTepu K pebeHKy LUMPOKO BapbupyloTCa B
MCCNefOBAHHbBIX CTRAHAX M B 3aBUCMMOCTM OT NPOrPamMbl AENCTBIN.
OfHaKo Tak Kak CTOMMOCTb YCIyr Ha Ayly HaceneHus 6Obina
OTHOCUTENBHO HIW3KOM, paclunpeHrie MacliTabos NpefocTasneHns
ycnyr no MMBMP 8 Hamvbum v PyaHie npeAcTaBnAeTca BO3MOMKHbIM.

Resumen

Los servicios del sector puiblico para la prevencion de la transmision maternofilial de la infeccion por VIH: un estudio sobre los

microcostes en Namibia y Rwanda

Objetivo Evaluar los costes asociados con la prestacién de servicios
para la prevencion de la transmision maternofilial del virus de la
inmunodeficiencia humana en dos paises africanos.

Métodos En el afio 2009 se evaluaron los costes de los proveedores de
atencioén sanitaria que prestaban servicios completos de prevencién
de la transmisién maternofilial en 20 centros sanitarios publicos en
Namibia y Rwanda. La informacién sobre los precios y sobre la cantidad
total de cada servicio prestado se recogio a nivel nacional. Los costes
de las pruebas y el asesoramiento materno, las pruebas para las parejas
masculinas, los recuentos de linfocitos T CD4+ (células CD4+), el
tratamiento y profilaxis antirretrovirales, las actividades comunitarias,
los anticonceptivos durante 2 anos después del parto y el diagndstico

414 Bull World Health Organ 2013;91:407-415

precoz de lactantes se calcularon en délares americanos (USS).

Resultados Para cada par madre-hijo, los costes estimados de los
proveedores de servicios para prevenir la transmisién maternofilial
fueron de US$ 202,75-1029,55 en Namibia y US$ 94,14-342,35 en
Rwanda. Estos costes variaron segun la terapia empleada. En los
niveles de cobertura del 2009, las estimaciones maximas de los costes
nacionales de la prevencion de la transmision maternofilial fueron de
US$ 3,15 millones en Namibia y USS$ 7,04 millones en Rwanda (o <
USS 0,75 per capita en ambos pafses). Las pruebas y el asesoramiento
de adultos representaron la mayor parte de los costes nacionales (37%
en Namibiay 74% en Rwanda), sequidos por la gestion y la supervision.
Eltratamientoy la profilaxis significaron menos del 20% de los costes de

doi: http://dx.doi.org/10.2471/BLT.12.113639
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la prevencion de la transmision maternofilial en ambos pafses.
Conclusioén Los costes implicados en la prevencién de Ia transmision

Research
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cépita fueron relativamente bajos, si seria posible ampliar los servicios
de prevencién de la transmision maternofilial tanto en Namibia como

maternofilial del VIH variaron mucho entre los paises de estudioy segin el Rwanda.

los protocolos empleados. Sin embargo, puesto que los costes per
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