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A novel injectable pre-exposure prophylaxis, cabotegravir, has greater efficacy and acceptability than oral tenofovir/emtricitabine
for prevention of HIV infection. Cabotegravir is currently priced at $22200 per year, >185 times higher than the $60-$119
estimated cost-effectiveness threshold for middle-income countries (MICs). Following civil society pressure, ViiV provided
access to generic versions in 90 countries with the Medicines Patent Pool (MPP), including all African nations. However,
several MICs outside Africa have rapidly growing HIV epidemics. We analyzed the ViiV-MPP deal to assess population covered
and gross domestic product (GDP) per capita. There were 38 countries excluded from the ViiV-MPP deal despite having a GDP
per capita lower than the highest-earning African country. These countries include 2.4 billion people (30% global population),
with an incidence of 122 000 (8%). For cabotegravir to have a significant impact on HIV infections, millions will need to be

treated at affordable prices in a wide range of countries.
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Antiretroviral therapy (ART) has reached 28.7 million people,
with virologic suppression minimizing transmission risk of
HIV [1]. However, inequalities maintain incidence at 1.5 mil-
lion (2021) [1, 2].
tenofovir/emtricitabine [TDF/FTC]) has been revelatory in

Oral pre-exposure prophylaxis (PrEP;

combatting incidence; the iPrEx and IPERGAY studies, among
many others, have proved efficacy, and PrEP is cheap and read-
ily available [3, 4]. Most governments now recommend its use
[5]. However, poor adherence to TDF/FTC in all populations,
but particularly in young and heterosexual female populations,
limits its effectiveness [6]. Cabotegravir (CAB-LA), the first
long-acting injectable PrEP, produced by ViiV, eliminates
timely pill-taking and so could improve uptake for many.
CAB-LA has superior efficacy to TDF/FTC, showing 66%
risk reduction in the HPTNO83 trial in cisgender men and
transgender women and 88% in HPTNO084 for cisgender
women [7, 8]. Both were stopped due to efficacy. CAB-LA
has the potential to substantially reduce new HIV infections
if used widely, as demonstrated by the 27% reduction in HIV
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incidence calculated to be possible over the next 20 years in pa-
tients using CAB-LA when compared with TDF/FTC in
South Africa [9]. This is promising as global incidence current-
ly matches mortality, so that the number of people with HIV
(PWH) remains stable, sustaining the pandemic [1].

ViiV markets CAB-LA at US$22 200 per year in the United
States and £7100 per year in the United Kingdom [10], vastly
outpricing CAB-LA for most people who may benefit from us-
ing PrEP. Conversely, generic TDF/FTC is available in the
United Kingdom at £168 per year [11], and $55 per year via
the Pan-American Health Organisation [12]. From January
2022 to October 2022, there were £20 million CAB-LA sales
in the United States, equaling 1059 patient-years when using
the market price of US$22 200 [13].

For CAB-LA to reach at-risk populations across low- and
middle-income countries (LMICs), significant health system
strengthening is needed across infrastructure, training, and pri-
mary care. These structural conditions for health are highly po-
liticized, slowing mobilization. As a result, even tiered costs for
branded CAB-LA would be untenable. While ViiV suggests a
cost price of $1440 per year, a South African cost-effectiveness
and threshold analysis suggests that a cost between $60 and
$119 per year would need to be achieved for CAB-LA to be
as cost-effective as TDF/FTC [9]. Estimates for the lowest pos-
sible pricing are around $16 per year [14]. ViiV has responded
to civil society pressure [15], agreeing to a voluntary license
with the Medicines Patent Pool (MPP) [16].The deal, enabling
90 countries to procure generic CAB-LA, has drawn criticism
for its delay and exclusivity, ignoring many MICs [16, 17].

Here, we calculate the number needed to treat to show benefit
(NNTB) for cabotegravir compared with oral PrEP, analyze the
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Figure 1. Choropleth maps comparing the countries currently included in the ViiV-MPP deal (Figure Ta—top) and the proposed countries that would be included in a deal
based on GDP per capita of Mauritius (Figure 1b—middle), and Seychelles (Figure 1c—bottom) as the definitive metric for inclusion. On all maps countries in green are
included and countries in red are excluded.
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Table 1. Population, PWH, and Incidence of HIV Infection in the Richest
African Nations Included in the Deal and Highest-Incidence Nations
Excluded From the Deal With a Lower GDP per Capita Than the
Seychelles, Ranked by GDP per Capita

Population, GDP per
Country?® Millions PWH Incidence  Capita, US$
Seychelles 0.1 600 75 13307
Malaysia 32.8 82000 5500 11371
Argentina 45.8 140000 5000 10729
Kazakhstan 19.0 35000 3500 10041
Mexico 13.0 360000 18000 9926
Mauritius 1.3 12000 1000 8812
Dominican 11.0 78000 4200 8603

Republic
Equatorial 1.5 66 000 5200 8462
Guinea

Gabon 2.3 47000 1700 8017
Brazil 214.0 960 000 50000 7521
Botswana 2.4 360000 7200 7348
Thailand 70.0 520000 6500 7233
South Africa 60.0 7500000 210000 6994
Peru 334 98000 5500 6692
Colombia 51.3 170000 8600 6131
Ecuador 17.9 47000 2000 5935
Namibia 2.6 220000 6600 4729
Eswatini 1.1 220000 6900 4215
Tunisia 11.9 5400 500 3924
Morocco 37.3 23000 1000 3554
Highest GDP per capita of African nations
Total 120573480 845400 240175
Mean 6936
Median 3450 7171
Top incidence of nations excluded from ViiV-MPP deal®
Total 625201470 2490000 108800
Mean 8419
Median 5500 8062

Abbreviations: GDP, gross domestic product; PWH, people with HIV.
@ Non-African nations in bold.

®Bar China and Russia, as incidence figures are out of date.

ViiV-MPP deal in terms of GDP, population, and global inci-
dence, and summarize the latest data on global CAB-LA pricing.

METHODS

To calculate NNTB for CAB-LA, data on infection rates were
extracted from the HPTN083/084 studies [7, 8] to give the rel-
ative risk of infection for extrapolation to sales figures and
ViiV-MPP deal analysis.

We gathered incidence data across 178 countries from the
UNAIDS AIDSinfo database; 41 nations did not have 2021
data [18]. All 178 countries were classified by 2021 World
Bank income status and inclusion/exclusion from the
ViiV-MPP deal [16, 19].

Country-level data on 2021 population and GDP were then
extracted from the World Bank database for all 178 countries

[20]. GDP per capita was calculated as GDP/population. As
the African continent was included in the ViiV-MPP deal
(bar Libya), we analyzed the GDP per capita of high-incidence
nations excluded from the deal compared with the highest GDP
per capita African nations included to assess the appropriate-
ness of exclusion.

Yearly pricing figures pertain to 6 doses, bimonthly, whereas
an extra dose is given in the first year of treatment.

RESULTS

Population-level data showed that 47% of the global population
(3.7 billion people) lives in countries not covered by the
ViiV-MPP deal, 31% of which (2.5 billion) lives in MICs.

Figure 1A shows countries that may access generic CAB-LA
via ViiV-MPP. Figure 1, B and C, shows the additional coun-
tries that would have access to generic versions based on a
GDP per capita lower than that of Mauritius ($8800) and the
Seychelles ($13 300)—the 2 richest African nations currently
included. Mauritius as the decisive GDP per capita includes
24 countries excluded from the ViiV-MPP deal, including
Thailand and Brazil. The Seychelles, higher again, includes a
further 14 nations currently excluded, for a total of 38, includ-
ing China, Argentina, and the Russian Federation.

Of these 38 countries across 5 continents, 1 was an LMIC,
and the remaining 37 were upper middle-income countries.
These 38 countries had a total population of 2.4 billion people
(30%). There were 122 000 estimated infections across these 38
countries, 8% of global incidence. This estimate does not ac-
count for poorly documented rates in Russia and China,
home to >1.5 billion people; most recent national estimates
of their combined incidence give a conservative 145 000
[21, 22]. Their inclusion makes 267 000 excluded infections,
18% of global incidence. These estimates, however, are difficult
to verify and have thus been excluded from the analysis.

Table 1 shows that the ViiV-MPP deal does not discriminate
by national wealth; 6 African nations have a higher GDP per
capita than excluded high-incidence nations. The 10 richest
African nations included show a similar average GDP per cap-
ita as that of 10 high-incidence excluded MICs (mean, $6936 vs
$8418) and a total incidence of 240 000 vs 109 000. However,
South Africa is a major outlier in incidence, bearing 87% of in-
fections out of the 10 richest African nations (210 000).
Excluding South Africa, there are only 30 000 infections across
these countries. Furthermore, the top 5 high-incidence nations
excluded have a caseload of 88 600 compared with just 15 000
for the 5 highest-GDP African nations.

With the most up-to-date numbers from HPTN(083/084,
there were 95/4797 infections on TDF/FTC (1.98% incidence)
vs 19/4818 on CAB-LA (0.39% incidence) (Table 2), an inci-
dence reduction of 1.59%. Applying this incidence reduction
of 1.59% to the 1059 patient-years calculated from the $20
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Table 2. Data From HPTN 083/084 Trials on Infection Rate by Treatment
Arm, Extrapolated Across to Give Risk Reduction on Cabotegravir vs
TDF/FTC, and Number Needed to Treat to Cause Benefit as a Result

Infection Rate, No. (%)

Trial TDF/FTC Cabotegravir Risk Reduction, % NNTB
HPTN 083  39/3187 (1.22)  13/3205 (0.41) 0.81 124
HPTN 084  56/1610 (3.48) 6/1613 (0.37) 3.1 33
Both 95/4797 (1.98)  19/4818 (0.39) 1.59 63

Abbreviations: NNTB, number needed to treat to cause benefit (prevention of 1 infection),
calculated by 100 divided by risk reduction; TDF/FTC, tenofovir/emtricitabine.

million CAB-LA sales in the United States and the market price
of US$22 200 per patient per year, at this price just 16 infections
would have been prevented using CAB-LA compared with the
same population receiving oral PrEP.

This incidence reduction of 1.59% equates to an NNTB of 63,
that is, 63 patients on CAB-LA to prevent 1 infection compared
with TDF/FTC (Table 2). Subsequently, to prevent 1.5 million
annual infections, CAB-LA must reach 94 million people.
Furthermore, to cover 122 000 infections across nations exclud-
ed from the ViiV-MPP deal (excluding China and Russia),
nearly 7.7 million people would have to be treated annually
at branded prices.

DISCUSSION

Our analysis reveals that access to CAB-LA by the ViiV-MPP
deal is arbitrary, motivated by neither incidence nor national
wealth. African nations have been included indiscriminately
(bar Libya), while 38 MICs were excluded from the deal despite
similar GDP per capita as included African nations and often
higher incidence of new HIV infections (Table 1). Examples in-
clude Thailand, home to nearly half a million PWH, of whom 1
in 4 are untreated, and Brazil, where CAB-LA clinical trials
were conducted (Table 1) [23, 24].

While GDP per capita is useful for ascertaining the industrial
wealth of nations, it does not correlate to health expenditure or
well-being. Neither are inequalities in health care accounted
for; these are rife in many excluded nations despite high
GDP per capita. Databases for alternative measures are unfor-
tunately incomplete, outdated, or difficult to analyze [25, 26].
In summary, GDP per capita is used as a basic measure of
national wealth correlating roughly to healthcare expenditure,
to question justification of the deal.

Branded CAB-LA will not be cost-effective. High NNTB
means that CAB-LA will only be a feasible alternative to
TDF/FTC if prices are dramatically cut. ViiV currently claims
a lowest price of $1440 per year, 16 times higher than cost-
effectiveness estimates and 100 times higher than the lowest
possible pricing estimates [9, 14]. ViiV is seeking regulatory ap-
proval in several excluded countries where clinical trials were

conducted, such as Brazil, spiking further ethical questions
around post-trial access.

Overall, arbitrary decisions on licensing cause unmet PrEP
needs in nations that are no more able to afford CAB-LA
than included nations. Within excluded MICs, populations
structurally disempowered from achieving suppression on
ART due to inequitable services and stigma will be unable to
use injectable PrEP, despite it being more effective and tolera-
ble, which will worsen existing inequalities in exposure and
propensity to infection [2].

The structures that limit adherence to ART and oral PrEP
will reduce access to CAB-LA, more so where high prices limit
capacity or will to address important determinants of access be-
yond procurement. The necessity for advocacy on unfair licens-
ing detracts from a global need and responsibility to address
structural causes of sustained HIV incidence for progress to-
ward the 95-95-95 goals.

CONCLUSIONS

Despite greater efficacy and higher reported acceptability in at-
risk populations, 63 people must be treated with CAB-LA in-
stead of oral PrEP to prevent 1 HIV infection, so only cheap ge-
neric production can unlock any benefit. The current
ViiV-MPP deal must be widened; 2.4 billion (30%) people
live in countries excluded from the deal despite having a lower
GDP per capita than the Seychelles, the highest-earning African
nation included, so that 122-267 thousand (8%-18% global)
new cases of HIV are missed. Truly equitable public procure-
ment must be coupled with improvement on wider health de-
terminants like infrastructure, primary care, and social
protection. Overall, there is limited justification for the
ViiV-MPP deal on CAB-LA, which should be expanded to all
MICs.
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