Open Forum Infectious Diseases

1DSA

Infectious Diseases Society of America

hiv medicine association

OXFORD

Barriers to Worldwide Access for Paxlovid, a New
Treatment for COVID-19

Toby Pepperrell," Leah Ellis,2 Junzheng Wang,? and Andrew Hill®

'School of Medicine and Veterinary Medicine, University of Edinburgh, Edinburgh, UK, “Faculty of Medicine, Imperial College London, London, UK, and *Department of Pharmacology and

Therapeutics, University of Liverpool, Liverpool, UK

Pfizer and the Medicines Patent Pool (MPP) have reached a voluntary licensing agreement for Paxlovid (nirmatrelvir+ritonavir), a
novel antiviral for coronavirus disease 2019 (COVID-19) taken orally in the first 5 days from symptom onset. The Pfizer-MPP deal en-
ables 95 low- and middle-income countries (L/MICs) to access affordable biosimilars. Generics are delayed awaiting bioequivalence
testing and may be ineffective in L/MICs with reduced testing capacity, which comprise only 10% of global diagnoses. Thirty-nine

percent of diagnoses originate in MICs forced to pay high prices due to exclusion from the Pfizer-MPP deal. The cost-effectiveness of

Paxlovid could be limited compared with the creation of sustainable vaccine infrastructure in these nations, delaying socioeconomic

pandemic recovery. Furthermore, Paxlovid may not be cost-effective in vaccinated populations, and concerns remain over ritonavir
drug interactions with COVID-19 comorbidity medications. We call for expanded coverage by the Paxlovid-MPP deal and greater

access to testing.
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Global daily incidence of coronavirus
disease 2019 (COVID-19) remains
around 500 000 (08/03/2021) [1]. Global
access to vaccination is drastically un-
equal due to corporate prioritization of
profits. Meanwhile, continued spread of
severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2) increases emer-
gence of highly transmissible variants like
Delta and Omicron, which reduce vac-
cine efficacy. A test-and-treat approach
is therefore crucial, and direct antivirals
are key. Paxlovid (nirmatrelvir+ritonavir)
is an oral antiviral developed by Pfizer
for COVID-19. Pfizer's EPIC-HR

trial showed an 88% reduction in
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hospitalization and death compared with
placebo in nonhospitalized high-risk
adult patients [2].

The active pharmaceutical ingredient
(API) in Paxlovid is comprised of 3 sub-
units: (1) tert-leucine, (2) proline de-
rivative, and (3) chiral pyrrolidone [3].
Tert-leucine is commonly used in drug
candidates; however, the other 2 com-
ponents currently have no commer-
cial source and must be synthesized,
meaning high initial prices for the
API [4]. As an example, the US gov-
ernment has paid US$529 per 5-day
treatment course [5]. However, Pfizer
and the Medicines Patent Pool (MPP)
have agreed upon a voluntary license for
Paxlovid, enabling 95 low- and middle-
income countries (L/MICs) to purchase
generic versions from production sites an-
ywhere in the world that qualify for a sub-
license (Figure 1) [6]. This decentralized
production is crucial for rapid widespread
access. The deal is similar to the Merck-
MPP agreement for Molnupiravir, another
oral antiviral, but with a comparative net
reduction of 10 countries able to procure
generic Paxlovid. Countries can qualify for
inclusion at the discretion of Pfizer based
on gross domestic income; however, many

MICs are excluded—Argentina, Brazil,
Thailand, and Malaysia among them.

Though these deals are revelatory in
the context of the pharmaceutical in-
dustry, access will remain limited. The
antivirals are only eflicacious within 5
days of symptom onset; L/MICs with re-
duced testing availability will struggle to
diagnose and treat cases quickly enough
even when biosimilars become avail-
able. Conversely, high-income coun-
tries (HICs) with access to testing and
Paxlovid have tiny high-risk populations
due to vaccination rates around 75% on
top of Omicron variant infection, re-
ducing risk of hospitalization and death
compared with Delta [7, 8].

This paper aims to elucidate the value
of Paxlovid in the pandemic for countries
at each income band with reference to the
MPP deal.

METHODS

From Worldometer, a reference site that
provides real-time COVID-19 statis-
tics, we calculated mean daily diagnosis
rates by country in 3 categories [9]: 72
high-income countries, as defined by the
World Bank [10]; 91 low-income coun-
tries included in the Pfizer-MPP deal;
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Figure 1.

World map of Pfizer voluntary licensing of Paxlovid.

and 39 middle-income countries judged
too rich to benefit from pricing discounts
[6]. To calculate mean daily diagnosis
rates, we observed the sum of total re-
ported cases in each country divided by
the daily average of diagnosed cases in
the past 7 days on November 18, 2021.

RESULTS

According to worldometer, there were
500 431 new COVID-19 diagnoses made
per day worldwide in November 2021 [9].
Of these, only 51 373 (10%) diagnoses
came from the 91 LICs in the MPP deal.
However, 146 130 daily diagnoses (29%)
came from the 39 middle-income coun-
tries ineligible for pricing discounts. For
example, Thailand, not eligible for min-
imum prices in a similar Merck-MPP
agreement for molnupiravir, is currently
paying >$300 per treatment course as a
result [11, 12]. A total of 302 928 or 61%
of diagnoses came from high-income
countries.

Table 1 compares testing capacity and
vaccination rates for the 5 most impacted
countries in each World Bank income

level as of November 24, listed by inclu-
sion in the Pfizer-MPP deal. Of note, the
highest vaccination rate in LICs included
in the table was 8.7% (Afghanistan).
Sampled LICs had a low average test-to-
population ratio of 1:72. MICs in the deal
also have low test-to-population ratios.
Nigeria (1:60) and Uganda (1:24) had es-
pecially low rates. Some nations not in-
cluded in the deal have good testing rates
(South Africa, 1:3).

DISCUSSION

Current data show that only 10% of
global diagnoses come from LICs in the
Pfizer-MPP deal. With 29% of diagnoses
arising from MICs ineligible for afford-
able pricing, the list of countries included
needs expanding.

Forty million more cases are reported
in HICs compared with LICs due to
significantly higher testing rates. The
Democratic Republic of Congo shows the
lowest testing rate, with 1 in 300 people
being tested since the start of the pan-
demic [9]. Contrastingly, each Danish

citizen has been tested 15 times on av-
erage [9]. The average test-to-population
ratio across 5 sampled LICs was 1:72
(Table 1) [13]. LICs will struggle to treat
infections if testing is not made widely
available. This stands for some MICs
in the deal also, as seen in Uganda and
Nigeria (testing ratios, 1:24 and 1:60)
(Table 1) [9]. MICs with the capacity to
test and diagnose, like Argentina and
Iraq (testing ratios, 1:2 and 1:3), may
never reach treatment as they will be un-
able to procure biosimilars. These coun-
tries must prioritize effective vaccine
programs, as in Iraq, excluded from the
MPP deal, but with a vaccination rate of
11% (Table 1) [7].

Paxlovid may not be effective in HICs.
To be eligible for Pfizer’s EPIC-HR trial,
participants were required to be unvac-
cinated and over 60 years of age [14].
Vaccination rates are around 75% in
HICs, with older populations prioritized;
therefore, an accurate depiction of effi-
cacy in vaccinated individuals is needed
[9]. One such community study, the
PANORAMIC trial, which has recruited
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Table 1.
Deal for Affordable Access

Testing Capacity and Vaccination Rate for Selected Sample Countries, November 24, 2021, by Income Level and Inclusion in the Paxlovid-MPP

Income Country MPP New Diagnoses (7/12/21) Tests: Pop [1, 2] AVG Vaccination Rate, % [3]
LICs Afghanistan® Yes 23 1:52 1:72 8.7
Chad® 0 1: 115 0.4
Haiti® 0 1:88 0.6
Malawi? 18 1: 45 3.1
Niger® 8 1:134 1.9
MiICs Paraguay® Yes 43 1:4 1:6.0 37
Uganda® 19 1:24 1.9
Nigeria® 107 1: 60 1.8
South Africa 13147 1:3 24
Indonesia 261 1:5 34
Russia No 31096 2:1 1:2.0 40
Thailand 3614 1:56 61
Brazil 10 250 1:3 63
Mexico 752 11 50
Iraq 625 1:3 il
HICs us No 107 642 2:1 2.4:1 58
UK 45 691 5:1 70
France 59 019 2:1 70
China 94 1:9 75
Italy 15 756 2:1 73

Inclusions based on “most impacted” as per Statista [13] or L/MIC status. Ratios given to nearest integer.

Abbreviations: HICs, high-income countries; L/MIC, low- or middle-income country; LICs, low-income countries; MICs, middle-income countries; MPR Medicines Patent Pool.

“Worldometer data [13].

2500 of 17500 participants, is underway
in the UK to validate industry-funded
results for molnupiravir [15]. The less
dangerous Omicron variant diminishes
Paxlovid’s usefulness further in highly
vaccinated HICs. The EPIC-SR trial
showed an interim non-statistically sig-
nificant 70% reduction in hospitalization,
perhaps limiting cost-effectiveness in
this population [2]. EPIC-SR was com-
pleted in November, but full results have
not yet been reported. Randomized trials
must be conducted by external bodies
to validate industry-funded trials, and
cost-benefit analysis is needed to justify
continued purchase.

As L/MIC populations have low vac-
cination rates, they are at highest risk
of severe COVID-19. However, generic
production of Paxlovid is currently de-
layed by regulatory clinical trials testing
[16]. Until Paxlovid
biosimilars can be approved, L/MICs in-
cluded in the Pfizer-MPP deal have no
access to effective treatment, as Pfizer

bioequivalence

has promised only 10 million doses to
L/MICs via the Global Fund [17]. Even

then, for biosimilars to have good ef-
fect, testing inequality must be dramati-
cally reduced to ensure treatment in the
5-day window. Instead of working to
reduce these inequalities, Pfizer is pri-
oritizing bilateral deals with HICs, coun-
tries where Paxlovid can make negligible
contributions to severe case reduction;
however, even these deals have not been
upkept, necessitating wide uptake of
molnupiravir despite comparatively low
efficacy and theoretical side effects [18].
Furthermore, Paxlovid coformulations
require approval by Pfizer rather than just
independent regulatory bodies, meaning
inevitable delays and potential blocks be-
tween successful trials and distribution.
Lastly, concerns remain about drug in-
teraction. Five days of ritonavir can boost
levels of drugs used for comorbidities
such as stroke and hypertension [19].
Altering drug dosage requires specialist
knowledge. Patients with any CYP3A4-
dependent medications were excluded
from the EPIC trials. Smaller interaction
studies are ongoing. One study showed
that 78% of COVID-19 patients (n = 125)

had potential drug interactions with
ritonavir [20].

CONCLUSIONS

We advocate for prioritization of
bioequivalence studies and improved
testing infrastructure in LICs to unlock
biosimilars. The list of countries included
in the Pfizer-MPP deal for Paxlovid
should be expanded, as 29% of global
diagnoses originate in currently excluded
MICs. Further research is needed into
the cost-effectiveness of Paxlovid in dif-
ferent settings, including drug interac-
tion review.
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