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FINANCIAL IMPLICATIONS OF SCALING UP ANTIRETROVIRAL
PROGRAMS IN UGANDA AND SENEGAL

Lennie S. B. Kyomuhangi, Private Sector Advisor, PHR-plus, Uganda

Introduction

HIV/AIDS prevalence rates have continued to rise
despite numerous strategies to combat this pandemic.
Globally, there are an estimated 39.4 million people
living with the Human Immunodeficiency Virus (HIV).
About 95% of these are in developing countries of
which 70% are in Sub-Saharan Africa (SSA). Acquired
Immunodeficiency Syndrome (AIDS) killed about 3.1
million people in 2004 alone and there were an
estimated 5 million new HIV infections (UNAIDS,
2004). SSA has an estimated 25.4 million people who
are HIV positive. In this region alone, AIDS killed
approximately 2.3 million people in 2004 while 3.1
million were newly infected with HIV (UNAIDS, 2004).

The era of Antiretroviral therapy (ART) has brought
hope for the millions of People Living With HIV/AIDS
(PLWHAs). In SSA about 4 million people are in need
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of ART and only about 70,000 (2%) are currently
accessing this treatment hence the need for scaling up
ART programs in SSA countries. However, this
requires the mobilization of financial resources that
most SSA countries do not have (Thompson RJ, et al,
1990). With average per capita GDP of US$ 330 and
US$545 respectively, Uganda and Senegal are classified
as some of the least developed countries, having more
than 50% of the people living below the poverty line.
However, the two countries are also the only two
African countries said to be 'success stories' in
the control of HIV/AIDS - Uganda, because it has
managed to lower the prevalence rate from 30% to
just over 6% and Senegal, because it has managed to
contain the spread, having never exceeded a prevalence
rate of 2%. Table 1 (below) gives a summary of other
socio-economic indicators of the two countries.
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Problem statement

The expected life expectancy of someone who
is started on ARVs is 5-7 years (World Health
Organization, 2003). Patients on ART should have an
uninterrupted drug supply for life so as to avoid
developing resistant strains of the HIV virus (UNAIDS,
2002). Uganda and Senegal are one of the poorest
countries in the world with an annual per capita health
expenditure of US$ 13- 23. The annual per capita cost
of providing ARVs is estimated at about US$ 500 with
minimal laboratory testing. Currently an estimated
12,450 PLWHAs in Senegal and 100,000 in Uganda
are in need of ART although the two countries can
only afford to provide them to a few. A key concern
is: what are the financial cost implications of scaling
up the provision of ARVs in the two countries?

This study, which was carried out in both Uganda and
Senegal, had the following objectives:  1) To estimate
the financial costs of scaling up Antiretroviral therapy
(ART) in Uganda and Senegal from the perspective of
the public health system; and 2) To compare the
annual average, lifetime and total ART costs between
Uganda and Senegal.

Methods and Materials

This was a cross sectional study capturing the HIV/
AIDS cost data in each country up to December 2004.
The costs of scaling up the ART programs in Uganda
and Senegal were estimated using the Cape Town (CT)
Antiretroviral Costing Model (Boulle A, et al, 2004).

Information relating to the scaling up of ART programs
was obtained through oral interviews using
semi-structured open-ended questionnaires with key
informants carried out in December 2003 -January
2004 in Uganda and August-September 2004 in
Senegal. Purposive sampling was used to select the 2
countries. This is because of the fact that they present
different HIV/AIDS prevalence levels, which would
help give a comparative analysis.

Costing approach and assumptions

This study focused on the incremental costs associ-
ated with scaling up access to ART that would not
typically be included in the government's health budget.
Therefore, certain costs have been excluded since they
would be incurred whether the ART program exists
or not. Such Costs included capital costs associated
with the construction of buildings since all the three
ART programs are run within the existing general
outpatient facilities. The treatment of opportunistic
infections (OIs) was not included since these are
provided as part of the general medical services.

Model for estimating costs of scaling up

Costs of scaling up ART in Uganda and Senegal have
been projected for five years from 2004 to 2008. This
is for budgeting purposes and allows planning for the
program since most countries plan their health
expenditures on a five-year basis. HIV/AIDS disease
is also an evolving paradigm and thus one cannot be
sure of what will happen further ahead in the future.

Table 1: Selected socio-economic indicators of Uganda and Senegal

     Country
INDICATOR

Uganda Senegal
Gross Domestic Product (GDP) Per Capita [US$] 320 545
Per Capita health Expenditure [US$] 13 23
Proportion of health expenditure contributed by government 38% 53%
Proportion of health expenditure contributed by households 62% 11%
Total health budget US$ for 2004 192 million 70.37 million
Proportion of health expenditure to total budget 13% 9.20%
Proportion of health expenditure to GDP 3% 2.30%
Proportion living below the poverty line 80% 65%
Population [Millions] 27 10
Life expectancy [Years] 47 52
Infant Mortality rate per 1000 live births 89 70

Maternal Mortality rate per 100,000 live births 506 510

Source: Ministries of Health of Uganda and Senegal, 2003.
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The estimation of the ART costs using the CT
Antiretroviral Costing Model is based on estimating
the utilization of health services by patients, the costs
of these services and the average time on ART. To do
this a number of assumptions are made and are
divided into four main components (Boulle A, et
al, 2004) as follows:

1: Demographics: The demographic data help define
the potential users of the ART program services The
numbers of patients starting ART are based on the
estimated number of patients who are in need of ART
in each country. Table 2 (below) shows the number
of patients that have been assumed to be starting ART
each year.

Table 2: Numbers starting treatment

YEAR SENEGAL UGANDA
2004         2,100            6,300

2005         3,200          11,000

2006         3,300          16,200

2007         4,400          21,500

2008         5,500          27,000
Total starting       18,500          82,000
Children starting as a
proportion of total              7%           7%

Total number of
children starting         1,304            5,761

2: Survival assumptions: The number of patients
started on ART who would still be in care at the end of
each year and at the end of the implementation were
projected by the use of the median survival assump-
tions inbuilt within the model. They are based on the
UNAIDS and WHO estimates that have been estimated
at 6 years on ART (Boulle A, et al, 2004). Using these
survival assumptions the model helps us to project the
numbers remaining on ART, proportions on first and
second line regimens and those who would be
expected to have clinically progressed due to
treatment failure despite being on ART.

3: Clinical protocols: These include ARV treatment
regimens, laboratory test schedules and clinic visits
per patient. The ARV treatment regimens and
laboratory test schedules that were used are those
recommended by each country based on the WHO
recommendations. The blood monitoring tests
for assessing the toxic reactions of the ARVs are
incorporated within the CT Antiretroviral costing model
depending on the treatment regimen that the patient is
on. It is assumed that the clients would have two
scheduled laboratory tests for CD4/CD8 counts and
one viral load test per annum.

4: Costs: These represent those for ARVs, laboratory
tests, and clinic visits. The ARV costs used are those
obtained from recommended prices for each country.
These costs will be compared to those negotiated for
developing countries in the sensitivity analysis
(Médecins Sans Frontières. 2003). Table 3 (below)
presents the ARV prices used.

Table 3: Antiretroviral drug prices

  PRICES (US$ PER ANNUM)
MSF Ref prices

ARV Drug/FDC Abbreviations Generic Patent Senegal Uganda

Zidovudine ZDV 140 228 240 144
Lamivudine 3TC 65 75.84 302 148.84

Nevirapine NVP 105 492.48 153 106

Stavudine D4T 31 60.74 61.05 37
Didanosine DdI 185 448.97 214 334

Efavirenz EFV 353.94 353.94 613 400

Kaletra LPV/ RTV 500 500 846 319
Saquniavir/

Ritonavir SQV/ RTV 847.53 847.53 847.53

Tenofivir TDF 312 312 340 312
Indinavir IDV 393 400 196

Stavudine/ D4T/

Lamivudine 3TC 124.1
Zidovudine/ AZT/

Lamivudine 3TC 204.4 240.9 269.7 276

Stavudine/ D4T/
Lamivudine/ 3TC/

Nevirapine NVP 138.7 288

Antiretroviral drugs
Information on proportions of patients on each ARV
and treatment regimens for first line (FL), second line
(SL) and failing treatment was obtained from the
National Treatment ART guidelines of each country
and are given in Tables 4 and 5 (below).

Table 4: Antiretroviral Treatment regimens for Uganda

                  Percentage of people on each regimen
                  First Line          Second Line

Regimen Initial 6 Annually Initial 6  Annually Failing
months thereafter  months thereafter treatment

Triomune 60% 50%

ZDV/3TC/NVP 20% 15%

ZDV/3TC/EFZ 10% 15%

D4T/3TC/EFZ 10% 15%

TDF/3TC/EFZ 0 % 5 %

ZDV/ddi/Kaletra 65% 60% 50%

D4T/ddi/Kaletra 35% 20% 20%

ZDV/ddi/SQV/RTV 0 % 20% 10%

Total 100% 100% 100% 100% 80%
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From Tables 4 and 5 (above) treatment regimens
are specified for the first six months and annually
thereafter for both first and second line regimens. This
is based on the assumption that most changes due to
toxicity will occur within the first six months of
treatment (Boulle A, et al, 2004). It has been assumed
that 80% of the patients failing treatment on second
line (SL) regimens would be maintained on treatment
whereas 20% would be put off treatment (Boulle A, et
al, 2004).

Laboratory monitoring costs

The costs used to feed into the model were those
obtained from the National ART treatment guidelines for
the two countries and are presented in Table 6 (below).

Table 6: Lab test costs in US$

   Unit costs US$
Tests Senegal Uganda
CD4/CD8 Counts 40 33.33
Viral Load 70 76.92
Complete Blood Counts 4 6.15
Liver Function Tests 11.2 3.59
Renal Function Tests 11.2 3.59

Clinic visit costs

On average, eight visits are recommended during the
first six months. Thereafter the patients are seen about
8 times in a year. The clinical visit costs were based
on the average remunerations for each category of

Treatment regimens for Senegal are slightly different due to the presence of HIV-2 in the country and are
presented in Table 5 (below).

Table 5: Antiretroviral Treatment regimens for Senegal

Percentage of people on each regimen
First Line Second Line

Regimen Initial 6 Annually Initial 6  Annually Failing
months  thereafter  months  thereafter  treatment

ZDV/3TC/NVP 30% 35%

ZDV/3TC/EFZ 24% 25%

D4T/3TC/EFZ 20% 15%

D4T/3TC/NVP 16% 15%

ZDV/3TC/IDV 6% 5%

D4T/3TC/IDV 4% 5%

ZDV/ddi/Kaletra 60% 50% 50%

D4T/ddi/Kaletra 30% 40% 25%

TDF/ddi/Kaletra 10% 10% 5%

Total 100% 100% 100% 100% 80%

health worker and the estimated proportion of time
spent on ART services. Table 7 (below) shows a
summary of the clinic visit costs for each country.

Table 7: Clinic visits per patient

Estimated Costs per visit US$
Clinical Proportion of
personnel time spent on SENEGAL UGANDA

ART services

Physicians 4                11.15          14.06

Medical Officers 8                  9.03            7.31

Nurse 8                  6.02            6.70

Counselors 8                  6.69            5.88

Phlebotomist 8                  6.69            6.70

Where necessary, the exchange rate that has been used
to translate the local currency is as follows: UGS 1,950
to US$ 1 and Senegalese CFA 536 to US$ 1.

RESULTS

Survival estimates

Using the previously mentioned survival assumptions,
the total number of patients on ART at the end of each
year is shown in Tables 8.

Table 8: Summary of patients on ART year by year

2004 2005 2006 2007 2008

Senegal       1,769         4,236     6,474      9,396     12,915

Uganda       5,308       13,592    25,520     40,735     58,916
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From Table 8, at the end of each year a proportion of
the patients starting ART are projected to die despite
being on treatment. Looking at Tables 2 and 8, by the
end of the projected five years 70% [Senegal] and
72% [Uganda] of the patients started on ART would
still be alive and in care.

Average ART Costs

The average ART costs consist of ARVs, laboratory
monitoring tests and consultations. Table 9 (below)
shows the distribution of these costs

Table 9: ART cost distribution [%]

Country Antiretro- Labora- Consulta-
viral tory tions

drugs  tests Total
Uganda     68.49   19.78   11.74 100

Senegal            80.88  13.61  5.51 100

From Table 9, ARV drug costs account for the largest
proportion of the total ART costs in both countries.

Using costs relating to ARVs, Laboratory monitoring
tests and service utilization by patients, the average
ART costs per patient and proportions on SL
regimens are given in Table 10

Table 10: Average ART costs (US $) by year

2004 2005 2006 2007 2008
Proportion

on SL            0.09 0.15 0.18 0.20 0.22

Uganda       541.08 621.67 653.71 673.67 687.98

Senegal       622.06 789.04 871.84 896.35 912.29

From Table 10, as the proportion of patients on SL
increases with the years, there is an increase in the
average per patient ART costs because of the higher
costs of SL regimens as compared to FL regimens.
From table 10 (above), Senegal has the highest costs
due to the fact that it uses mostly branded ARVs.

Using the above numbers for the patients on ART and
various costs, the expected total costs for the ART
programs in each country are given in Table 11 (above).

Table 11: Summary of ART total costs by year

Total costs for year (Million US$)

2004 2005 2006 2007 2008

Senegal         1.46 5.13 9.50 14.43      20.53

Uganda         3.18        12.24        26.10 45.01      68.55

From Table 11, the total numbers of patients started
on ART influence the total ART costs for each year.
By the end of the projected five years, Senegal's total
ART costs would be estimated at US$ 20.53 M while
those for Uganda would be estimated at US$ 68.55
M.

Comparison of Lifetime costs for patients on
ART

Using median estimates of time spent on FL regimens,
SL regimens and failing treatment, lifetime costs for
patients on ART in Uganda and Senegal were estimated
and are presented in Table 12.

Figure 1 - Comparison of lifetime ART costs

The time spent on FL regimens has been assumed to
be about 2.8 years, and on SL regimens 2.2 years.
Senegal has higher lifetime costs due to the fact ARV
prices used are for branded ones that the country
currently uses.

Table 12: Lifetime costs in US$

First Line      Second Line
Initial 6 Annually Initial 6 Annually Failing Total =6Ys
months thereafter months  thereafter  treatment

Time {Years} 0.5 2.3 0.5 1.7 1 Total=6Ys

Senegal 531.21 1,650.51 692.85     1,969.94       937.16   5,781.67

Uganda 384.32 1,379.33 591.39     1,833.87       826.65   5,015.55

Lennie S. B. Kyomuhangi



17health policy and development volume 3 number 1 april 2005

From Table 12, ART costs are divided into the initial
six months for FL and SL regimens and annually there-
after. This is due to the fact that most toxic reactions
are assumed to occur within the first six months on
treatment. Thus patients have to be monitored more
closely and in some cases treatment regimens changed
and this affects the ART costs.  Patients have been
assumed to stay on ART for about one year after
failing to respond to ART (Boulle A, A et al, 2004). A
diagrammatic representation of the lifetime costs is
presented in Figure 1

Sensitivity analysis

The results obtained by estimating the costs of
scaling up ART led to the conclusion that ARVs and
laboratory monitoring tests were the highest cost driv-
ers. The baseline scenario for the ART programs used
current prices for ARVs in each country. It was also
assumed that there would be no price changes for
ARVs and laboratory tests. The ART costs relating to
these were varied using different scenarios to find out
their effects on the total program and average per
patient costs. The following scenarios were considered:

1. Public Model using MSF best price offers for
ARVs for both first and second line regimens
for generic ARVs

2. Public Model using MSF best price offers for
ARVs for both first and second line regimens
for branded ARVs

3. Public Model using anticipated price reductions
on ARVs and Laboratory test costs as inbuilt
within the CT antiretroviral costing model
(Boulle A, A et al, 2004).

4. No viral load testing before starting ART
5. No CD4/CD8 counts and no viral load test

A one-way sensitivity analysis was carried out whereby
one item was varied at a time in order to assess its
impact on the total and average ART program costs.
The main changes were observed in the average per
patient annual costs and on the total costs. The changes
in the average per patient costs are given in Table 13.

From Tables 13, the use of patent ARVs drives up the
average per patient costs upwards. The use of MSF
reference prices gives lower ART costs so the ART
task forces should try to access these prices as
negotiated for developing countries.

The main changes in the total costs at the end of each
year and after the projected five years are presented in
Table 14.

Table 14: Total ART costs variations in 2004 and by
end of 2008

     Total costs US$ Millions
       Uganda   Senegal

2004 2008 2004 2008

Using Current
prices for ARVs 3.18     68.55 1.46   20.53

MSF best price
offers [Generics]        3.12     66.79  1.13   12.80

MSF best price
offers [Patents]        3.99     90.81  1.42   18.76

Price cuts on ARVs
and Lab tests        3.12     50.16  1.13    9.40

No VL test done
at baseline        2.77     66.82 1.09   12.80

No VL and CD4/
CD8 tests done        2.38     60.61 0.94   11.90

From the sensitivity analysis results presented in
Tables 13 and 14, current retail ARV prices in both
countries gave higher costs than the MSF best price
offers for generic ARVs. The use of patented ARVs
significantly increases both the average per patient ART
costs and total ART costs.

Even if one viral load test was done as a baseline,
not doing any at all still impacts the ART costs by
lowering the average per patient and total ART costs.
If both CD4/CD8 and viral load tests are excluded,
the ART costs are significantly reduced. If anticipated
reduction in the prices of ARVs and Laboratory tests

are realized then the ART costs will
decline in future.

DISCUSSION

The provision of ARV drugs is the main
concern of any ART program. From
the cost analysis ARVs contributed the
largest proportion of costs accounting
for 68% of the total costs in Uganda
and 81% in Senegal. This is consistent

 Average per Patient ART costs (US$)
         Uganda                    Senegal

2004 2008 2004 2008

Using Current prices for ARVs 541.08 687.98 622.06      912.29

MSF best price offers [Generics] 530.65    670.32       438.21      553.52

MSF best price offers [Patents]        635.76    827.74       599.36      831.38

Price cuts on ARVs and Lab tests 530.65    458.75       438.21      398.91

No VL test done at baseline         470.40    670.60       425.44      630.19

No VL and CD4/CD8 tests done        404.13    608.34       351.72      566.43

Table 13: Average per patient cost variations

FINANCIAL IMPLICATIONS OF SCALING UP ANTIRETROVIRAL PROGRAMS
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with results from other studies done in the recent past.
Previous studies using the ATC model, found that ARVs
contributed 50% of the total costs in Zambia (Kombe
G and Smith O, 2003). In the Mexican study, ARV
costs took up more than 75% of the total treatment
costs (Sergio, et al, 2003).  In Nigeria, ARV costs
contributed 50% of the ART costs (Kombe G, et al,
2004).

The prices of ARVs are anticipated to decline as a
result of current negotiations between the pharmaceu-
tical companies and various international agencies. This
was taken into account by carrying out a one-way
sensitivity analysis by looking at various price changes.
It has been assumed that prices for FL regimens may
not change much since they may have reached their
lowest levels, while those of SL regimens are expected
to reduce a little more (Lucchini, et al, 2003). Taking
this into consideration in varying ARVs prices, higher
percentage price reductions were considered for SL
than for FL regimens and this led to cost reductions
on both the average and total ART costs as shown in
Tables 11-14.

SL regimens were on average more expensive than FL
regimens. The average SL regimen cost ranged
between US$ 833 to 884 as compared to US$ 303
to 437 for FL regimens. These are not significantly
different from those obtained in a study in South
Africa by Boulle A, et al (2003), where the costs of SL
were estimated at US$ 865 and FL at US$ 500. Since
SL regimens are more expensive than FL, in this study
as the proportion of patients on SL regimens increases
from 9% in 2004 to 22% in 2008 there was a
concomitant increase in the average ART costs with
the years as shown in Table 8 above.

Laboratory monitoring test costs contribute the
second largest costs accounting for 13.6% and 19.8%
of the total costs of the ART costs in Senegal and
Uganda respectively. Looking at the sensitivity
analysis results, if no viral load test were performed
there would be a reduction in the average ART costs
of about US$ 60, and if both viral load and CD4/CD8
tests were not performed, there were significant
reductions in the average per patient by US$ 86.5 to
US$ 126 as shown in Tables 9-11 above. In
comparison to these results, a study in Zambia
reported a reduction in the laboratory tests of about
US$ 80 if more basic laboratory tests were used for
monitoring patients on ART instead of using viral load
and CD4/CD8 tests (Kombe G and Smith O, 2003).
Some clinicians in Uganda have argued that patients
on ART can be safely monitored clinically and by the
use of lymphocyte cell counts in order to lower the

costs of ART (Ministry of Health of Uganda, 2003).
The number of viral load and CD4 tests performed
should be kept at the minimal safest levels or
completely stopped so as to reduce the costs of
laboratory monitoring tests. The use of other
laboratory tests, such as lymphocyte counts, is
recommended in order to reduce on the costs of ART
services.

Lifetime costs are crucial for planning purposes. This
study estimates lifetime costs for a patient on ART at
US$ 5,781 for Senegal US$ and US$ 5,015 for Uganda.
A study in South Africa by Cleary, et al (2003)
reported lifetime costs for ART patients of about
US$11,071, using the exchange rate of R8.4 to US$
1. This difference is attributed to the difference in the
cost and price structures of the different countries.

Costs for ART are projected to increase on an annual
basis as coverage increases. This is because patients
on ART live longer and thus as more people are brought
into the ART program, the costs of ART would grow
accordingly (UNAIDS, 2002). Figure 2 shows the
projected total ART costs for Uganda and Senegal for
the next five years (2004 to 2008).

Figure 2 - Trends in total ART program costs

From Figure 2, the total ART costs are projected to
increase exponentially to about US$ 20.5 M for
Senegal and US$ 68.5 M for Uganda by the end of
2008. The total ART costs are influenced by the
numbers started on ART, thus, Uganda with more
patients starting ART each year has higher total ART
than Senegal. Thus preventive efforts should be
maintained so as to reduce those in need of ART, as
Senegal has been able to do.

Conclusion

From the study results, ARV prices are of great
importance as regards the costs of the ART programs.

Lennie S. B. Kyomuhangi



19health policy and development volume 3 number 1 april 2005

The national ART task forces should endeavor to
negotiate better ARV price offers by the various
pharmaceutical manufacturers and take advantage of
the MSF best price offers that have been negotiated
for developing countries. Countries could consider
using generic ARVs that have been certified by the
WHO as these give lower ART costs. This may be
possible, since most of SSA countries are classified
as least developed countries, and not have to
implement the Trade Related Intellectual Property
Rights (TRIPS) patent protection for pharmaceuticals
till 2016 (Shaffer E, 2003).

If HIV/AIDS patients are to benefit from the ART
program, they need to be supplied with ARVs without
interruptions in the treatment for the rest of their lives
(Lawrence J, et al, 2003). This study has estimated
lifetime costs of ART at US$ 5000 for Uganda and
US$ 5,782 for Senegal, assuming a median survival
time of 6 years. Thus, in planning for ART costs,
governments need to look further than the yearly costs
and consider these lifetime costs.

Dr Lennie Kyomuhangi is a dental surgeon and holds
a masters degree in Health Economics.  She is cur-
rently a private sector advisor for PHR-plus in Uganda.
She can be contacted at kyomu25@yahoo.com.
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