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ABSTRACT

Objective To identify the factors contributing to equitable
access to COVID-19 vaccines for low and middle-income
countries (LMIC).

Methods We conducted a scoping review following the
guidelines for Preferred Reporting Items for Systematic
Reviews and Meta-Analyses extension for Scoping
Reviews and a five-stage framework for scoping studies.
We performed systematic searches for published peer-
reviewed literature in five databases: Medline, Embase,
Web of Science, Global Index Medicus and COVID-19
Evidence Epistemonikos (August 2020, updated May
2021).

Results Systematic selection according to predefined
criteria resulted in the final inclusion of 45 peer-reviewed
articles, with no limitations on study design or publication
type. We derived four key factors that potentially influence
equitable access to COVID-19 vaccines in LMICs: (1)
collectively agreed global mechanisms or frameworks;
(2) bilateral purchasing, contracting, and vaccine prices;
(3) vaccine manufacturing that is supported by sharing
know-how; and (4) countries’ strength in implementing
vaccination programmes.

Conclusions This scoping review highlights the ongoing
challenges for the international community in ensuring
equitable access to COVID-19 vaccines for LMICs. The
literature suggests that vaccine manufacturing can
influence the supply of vaccines, as can the role of patent
holders who can influence global governance through
their role in the distribution of COVID-19 vaccines. Our
findings indicate that including the principles of equitable
access throughout vaccine research and development,
procurement, scale-up and distribution processes can
support equitable access for LMICs. Advances made with
mRNA vaccines may have additional benefits in relation to
expanding the manufacturing of other vaccine. Finally, the
exploration and scale-up of such capacities of LMICs are
likely to prove to be a valuable investment, even after the
pandemic.

BACKGROUND

The Coronavirus disease (COVID-19) is a
global crisis, and collective efforts are essen-
tial to curb its most devastating effects. The
unprecedented demand for a vaccine has
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Strengths and limitations of this study

» To our knowledge, this is the first systematic scop-
ing review of factors influencing equitable access to
COVID-19 vaccines.

» Included literature was selected exclusively based on
relevance to the topic (according to predefined crite-
ria), provided that it was published in peer-reviewed
journals with no further quality assessment.

» In light of the numerous daily published articles
related to the COVID-19 pandemic, there might be
additional relevant articles that should have been
included. Hence, the list of identified factors might
not be exhaustive nor completely cover the full com-
plexity of how various factors interact.

mobilised rapid vaccine development and
large-scale investment in manufacturing
capacity. The outlay of capital from inves-
tors for the scale-up and production of early
candidate vaccines has contributed to rapid
advances in vaccine science.! Despite these
investments, the demand for safe, affordable
and effective COVID-19 vaccines is expected
to outstrip supply for a considerable period
of time.? To realise the maximum benefit,
vaccines should be shared fairly between all
nations of the world, otherwise there will
continue to be differential morbidity and
mortality with increased risk of virus muta-
tions leading to even more death and disease
from COVID-19, not to mention the indirect
consequences to global development and
economy.”

In relation to the management of commu-
nicable disease outbreaks, the principle of
shared benefits is a long-standing commit-
ment of the WHO." The Global Influenza
Surveillance and Response System (GISRS)
suggests benefit sharing as a potential solu-
tion to incentivise global collaborative infec-
tious disease responses and measures, and
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in return members have real-time access to pandemic
response products, like vaccines.” ® Low and middle-
income countries (LMIC) face unique challenges in
accessing vaccines as they do not have the same resources
to purchase vaccines and are less likely to have the
know-how and technological capacity to be able to manu-
facture their own vaccines. They may also face uncer-
tainty in their ability to obtain vaccines due to reduced
purchasing power compared with high-income countries
(HIC) when negotiating with vaccine manufacturers.’
Therefore, they are more reliant on multilaterally agreed
frameworks or bilateral support to access new technol-
ogies.® The global community has previously in part
managed this with non-binding mechanisms designed
to promote equitable access. The 2006 WHO Global
Pandemic Influenza Action Plan (GAP), for instance, was
designed to support increased vaccine supply and global
vaccine manufacturing capacity by promoting technology
transfer to middle-income countries (MICs).® As estab-
lished vaccine manufacturing nations, some MICs’ exper-
tise can support the scale-up of vaccine production.

Ineffective institutional mechanisms for pandemic
vaccine distribution were exposed during the influenza
A (HINI1) (‘Swine flu’) pandemic in 2009,° despite
embedded principles of reciprocity and equity for the
prevention and control of influenza pandemics affirmed
by member states at 2003 World Health Assembly.
Swine flu and the COVID-19 pandemic are reminders
that there is no institutional mechanism to effectively
distribute global goods such as COVID-19 vaccines.*
The Pandemic Influenza Preparedness Framework was
developed following the H5N1 outbreak in Indonesia in
2005, triggering increased interest in the GISRS, which
in turn led to the WHO intergovernmental process and
further scrutiny of its influence on the development of
influenza vaccines, and recognition of failures to ensure
fairness, transparency and equity in access to vaccines for
LMICs.*? 1

Specifically, for COVID-19, the WHO led the Access
to COVID-19 Tools Accelerator (ACT-A) global collab-
oration designed to fast-track development, production
and equitable access to COVID-19 tests, treatments and
vaccines.!! COVAX, the vaccines pillar of the ACT-A, is
an initiative whose role is proving to be integral in the
equitable distribution and access to COVID-19 vaccines,
by providing an alternative for LMICs that have been
failed by historical bilateral vaccine donation systems.' '
COVAX is co-led by the Coalition for Epidemic Prepared-
ness Innovations (CEPI), a vaccine funding initiative,
Gavi, the vaccine alliance, and WHO. Member countries
of COVAX include those that have self-financing invest-
ments, but also others that are being supported through
aid. COVAX aims to coordinate the vaccination of high-
risk and vulnerable populations, including frontline
healthcare workers across the world, through distributing
2 billion vaccine doses by the end of 2021. These vaccines
will be shared between the member countries, of which 78
are HICs, and 92 are LMICs."” Figure 1 lists the events and

a timeline of initiatives introduced before and following
relevant pandemics, as identified in our scoping review.

The idea that access and distribution of COVID-19
vaccines should be equitable across countries is widely
supported, but what equity means in this context is often
not specified. From the perspective of LMICs, equitable
access to a vaccine is fundamentally linked to a fair and
transparent global distribution framework."* Hence, for
the purpose of this review, equitable access is interpreted
as all countries, and their populations, having equal
access to COVID-19 vaccines irrespective of the income
status of the country. Further, we considered a COVID-19
vaccine as an essential medicine (Essential medicines
are those that satisfy the priority healthcare needs of the
population). We have used the WHO definition of health
equity (Health equity or ‘equity in health’ implies that
ideally everyone should have a fair opportunity to attain
their full health potential and that no one should be
disadvantaged from achieving this potential).'” ' In its
first phase, COVAX plans to allocate vaccines in propor-
tion to countries’ total population so that all countries
receive doses to cover 20% of their population.'” ' Alter-
native proposals exist, including the Fair Priority Model
proposed by a group of ethicists. This model goes beyond
proportional allocation by proceeding with allocation of
vaccines in three phases, which would in the first instance
prioritise the prevention of more urgent harms.'?*’ The
ethical rationale behind this model argues that propor-
tional allocation, as suggested by WHO and COVAX,
is not the fairest solution, as it implies that some coun-
tries with relatively lower risk of death and disease from
COVID-19 would receive access to vaccines at the expense
of other countries that are facing more exposure.”

The objective of this scoping review was to identify and
summarise those factors that contribute to the equitable
access of COVID-19 vaccines for LMICs. To our knowledge,
the literature related to the equitable access of COVID-19
vaccines relevant for LMICs has not yet been systemati-
cally investigated. The review is considered highly rele-
vant as it can provide lessons from previous experiences
and perspectives on equitable access to pandemic vaccine
by identifying key factors that could guide implementa-
tion of future initiatives to ensure equitable access.

METHODS
We performed systematic scoping searches following the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses extension for Scoping Reviews as indicated
in figure 2, and were guided by the Arksey and O’Mal-
ley’s five-stage framework for scoping studies through
the steps of the review.”’ * The study protocol was peer
reviewed by methodological and subject experts at the
Norwegian Institute of Public Health (online supple-
mental appendix 1).

Based on predefined inclusion criteria (table 1), we
systematically searched in the following five databases:
Medline (PubMed and Ovid), Embase, Web of Science,
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Event Timeline Initiative or mechanism identified in review
o
| 1952 |—| Global Influenza Surveillance and Response System (GISRS) |
T
[
[ 1989 | International Health Regulations (IHR) |
=T

The World Trade Organization (WTO) Agreement on Trade-Related Aspects of Intellectual

Property Rights (TRIPS)

!1 999 WHO Influenza Pandemic Preparedness Plan in WHO Global Agenda on Influenza Surveillance
and control

World Health Assembly (WHA) adopted resolution WHA 54.14
member states pledged to strengthen their capacity to detect and respond rapidly to communicable

disease threats and emergencies

Severe Acute Respiratory
Syndrome (SARS) pandemic

Indonesia refuses to share
virus samples of Bird flu 2005 I—

International Health Regulations (IHR) updated to include global outbreak alert system; better

international surveillance

(H5N1) during outbreak

Global Action Plan for Influenza Vaccines strategy to reduce global shortage of influenza vaccines for
pandemic influenza; includes Technology Transfer Initiative. GAP Il updated after HI1N1

2007 World Health Assembly adopted resolution WHA 60.28 enabling local manufacturing; enhance local
surveillance; financing for procurement of pandemic vaccines; and access to stockpiles

Swine flu

Influenza A (H1N1) pandemic

Pandemic Influenza Preparedness (PIP) Framework granted researchers and industry access to
biological samples in exchange for financial or in-kind donation of products

Pilot Advanced Market Commitment (AMC) Gavi and World Bank initiative for pneumococcal

vaccines

Nagoya Protocol signed on Access to Genetic Resources and the Fair and Equitable Sharing of

Benefits Arising from their Utilization

Coalition for Epidemic Preparedness Innovation (CEPI), a fund for clinical vaccine development for

emerging infectious diseases

Coronavirus-19 COVID-19

COVAX & ACT-Accelerator vaccines pillar established

pandemic

Serum Institute of India manufacturers committed to distributing vaccines to low-and middle-income

countries

December: WHO issues first

emergency use validation for
COVID-19 vaccine

The COVID-19 Technology Access Pool for developers to share intellectual property and know-how

with other developers

Pfizer/BioNTech

South Africa and India propose to WTO for a waiver of intellectual property rights for COVID-19
medicine, vaccines, and other technologies; was supported by United States in 2021

Figure 1 Timeline of events and relevant initiatives. ACT, Access to COVID-19 Tools; GAP, Global Pandemic Influenza Action

Plan.

Global Index Medicus (WHO) and COVID-19 Evidence
Epistemonikos. The search strategy was based on the
following keywords and terms and combinations of these
(ie, coronavirus, COVID-19, SARS-CoV, equity, LMIC,
pandemic and (influenza) vaccine) (online supplemental
appendix 2). An information specialist, in collaboration
with coauthors, developed the search strategies for the
different databases. The search was performed on 28
August 2020 and updated on 12 May 2021. Only published
literature in peer-reviewed journals was eligible for inclu-
sion, with no limitations on study design nor publica-
tion type. The articles for extraction were exclusively

chosen based on relevance to the topic of identifying and
describing potential factors related to equitable access to
pandemic or COVID-19 vaccines, with no further quality
assessments.

Publications were screened based on title and abstract
according to the inclusion criteria (table 1). Two reviewers
independently selected articles to be considered for full
text screening. Selected articles were then read in full and
considered for inclusion or exclusion by two different
reviewers. Final decisions on inclusion of relevant articles
were determined through consultation between three
of the reviewers. Disagreements were resolved through
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Initial search
(August 28, 2020)

-
Updated search

(May 14, 2021)

~

Records identified from
five electronic databases
(n =1505)

Duplicates removed
before screening (n=13)

Records identified from five
electronic databases
(n=3,025)

Duplicates removed before
screening (n = 63) and during
screemning (in= 6)

!

I

Records screened
(n=1482)

Recaords screened

k

Records excluded
(n=2752)

v

(n=2956)
v

Full-text soughtfor
retrieval (n =78)

Full-text soughtfor retrieval
(n=204)

L4

Full-text not retrieved (n = 8)

!

!

Full-text assessedfor

Full-text assessed for eligibility

Records excluded (n = 157)

hd

eligibility (n = 74) (n=200)

.

Mentions factor, but lacks detail or

didnot add newinsight(n=47)
Discussesfactors within, not
amaong countries (n=17)
Irrelevant (n = 71)

Mot English (n= 8)

B

-

Records included
(n=13) n=32)

Mew recards includedin review

.

Mot peerreviewed journal (n= 13}

!

(n = 45)

Total records included in review

Figure 2 Preferred Reporting ltems for Systematic Reviews and Meta-Analyses (PRISMA) flow chart for selection of articles.

discussions to reach consensus. See online supplemental
appendix 3 for the list of the excluded articles and reasons
for exclusion.

Data extraction was performed by one reviewer and
verified by a second. We used a data extraction form
designed specifically for this scoping review. We extracted
information on the setting; discussion on equity, access,
allocation or prioritisation of pandemic vaccines; other
equity aspects; challenges in implementing equitable
access to vaccination between countries; and recommen-
dations for strengthening equitable access to vaccination

Table 1 Inclusion criteria

(online supplemental appendix 4). The analytical
process followed the principles of thematic synthesis. The
article by Liu et al was identified as an index paper as it
suggested a framework that closely reflected the focus of
our scoping review.” The themes identified in this article
were used as basis to extract and categorise our findings,
and were further refined during analysis, where we iden-
tified potential factors influencing equitable access to
COVID-19 vaccines in LMICs.

RESULTS

Excluding duplicates, our search identified 3025 unique
citations (figure 2). Screenings first based on title and
abstract, then on full text resulted in the final inclusion of
45 articles (described in online supplemental appendix
5).

We categorised the identified themes from the included
citations into four factors influencing access to COVID-19
vaccines in LMIGs: (1) collectively agreed global mecha-
nisms or frameworks can contribute to equitable access to
COVID-19 vaccines; (2) bilateral purchasing, contracting
and vaccine prices can influence fair access; (3) large-
scale vaccine manufacturing that is supported by sharing
know-how can facilitate increased supply and access to

Criterion Inclusion

Time 1 January 2002 to 12 May 2021

Language English

Type of article Published in peer-reviewed
journals

Article focus Pandemic vaccines including
influenza or COVID-19 vaccine

Outcomes Factors influencing equitable
access to a pandemic vaccine
including COVID-19 vaccines
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Table 2 Summary of identified factors contributing to equitable access to COVID-19 vaccines

Factors Scoping review findings

Articles contributing to the finding

Establishing a collective and coordinated COVID-19 donation process will
facilitate equitable access to pandemic vaccines.

Collectively agreed
global mechanisms
or frameworks

can contribute to
equitable access to
COVID-19 vaccines.

frameworks.

Vaccine patent holders play a pivotal role in global prices and distribution of

vaccines.

Financing mechanisms that facilitate collective purchasing or pooled

procurement favour fairer allocation.

Nationalistic approaches, where bilateral rather than collective purchasing is
pursued, contribute to hoarding or supply inefficiencies, limiting the global

Bilateral purchasing,
contracting and
vaccine prices
influence fair access
to vaccines.

supply of vaccines.

countries (HICs).

LMICs cannot procure or negotiate the purchase of pandemic vaccines at the

Global solidarity is facilitated by multilateral organisations and agreed

Previous collective action has been inadequate with examples of deficient
vaccine donation and pledging systems related to pandemic vaccines.

Pandemic vaccines will largely be purchased by, and for use in, high-income

151324-39 52 61

152528 3033 34 40 61

17 2627 30-36 40-45

6 30 44 46-49

56 25 27-29 33 34 39 45 46 50 55-58

1723-27 29 31-34 36 37 40 42 44 45 48 51-53 55 58
59 61

25 27-30 32-36 39 40 43-45 52-55 58 59

62529 32 33 36

same level as HICs, and can therefore be disadvantaged by bilateral deals.

The price and affordability of vaccines influence equitable access.

Substantial investments are required to finance and support global vaccine

manufacturing.

There is disparity between countries that have the capacity to produce

Large-scale vaccine
manufacturing that is

vaccines and those that use vaccines.

supported by sharing Technology transfer of vaccine manufacturing (especially to MICs) supports

know-how can increased supply, favouring fairer allocation.

facilitate increased
supply and access to

COVID-19 vaccines. b
and technology transfer in LMICs.

Place of vaccine manufacturing influences exporting of vaccines, such as

Intellectual property rights influence domestic manufacturing.

Capacity building for technology transfer can support vaccine manufacturing

7 27-29 33 45 46 56-58

5729 32 33 36-38 44 47 52 56

572324404959

16 27-30 35 36 44 46-48 55 59 61

629 33 36 44 46 49 61

162327 29 32 33 46 56 59

1627 29 40 46 49 50 56 59

through a nation’s sovereignty over national borders.

Countries’ strength
in implementing
vaccination
programmes may
influence their

distribution.

vaccines.

populations’ access to A country’s regulatory approval and market authorisation processes for

vaccines. vaccines influence access to vaccines.

A country’s ability to vaccinate could be a consideration in equitable

Management of logistical and administrative components facilitates access to

113232427 52 62 63

51327 28 36 45 52

30333649 5163

LMICs, low and middle-income countries; MICs, middle-income countries.

COVID-19 vaccines; and (4) countries’ strength in imple-

menting vaccination programmes may influence their

populations’ access to vaccines (table 2).

»  Collectively agreed global mechanisms or frameworks can
contribute to equitable access to COVID-19 vaccines.

Most articles indicated collective action as being key to
contribute to equitable access.'>°'* " Global collective
agreements should be driven by multilateral agencies
that have the global mandate to convene interest groups,
advocate for collective response measures, as well as the
investment, procurement and distribution of pandemic
vaccines.”’ These measures may be addressed by prompt
agreement on equitable access.”*" %7

The reviewed literature suggests that historic vaccine
donation and pandemic influenza pledging systems have
been insufficient mainly due to the lack of legal obliga-
tion to act or the lack of penalty for parties who breach
conditions,"' 2027303040845 T, itigate this, it is proposed

that collective approaches need to be binding.” Actu-
ally, such a legal framework that has been ratified by 171
countries already exists, the International Covenant on
Economic, Social and Cultural Rights (1966); however,
it has not achieved its intended purpose for countries to
take steps to ensure the right to health and the benefits
of scientific research, without discrimination.** ** In spite
of these so-called failures of collective action, there is
wide acceptance of the moral argument that HICs should
support LMICs in equitable access to pandemic vaccines,
recognising that any collective purchasing will have
inherent inequalities related to existing power dynamics
between the Global North and the Global South, and
recognising that the status quo historically favoured
HICs over LMICs.” * Specifically, for vaccine allocation,
there are historical examples of manufacturers not reli-
ably committing to reserving production of pandemic
vaccines to LMICs.®***
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Bilateral solutions threaten collective action by enabling
some countries to queue jump.' * These approaches will
always be pursued during global crises, as has been demon-
strated during COVID-19, and as such cannot be avoided.™
McAdams et al therefore suggest that it comes down to how
these bilateral arrangements are structured using two deals
from different US government agencies, the Biomedical
Advanced Research and Development Authority (BARDA)
who has a deal with AstraZeneca, and the US Department
of Health and Human Services who secured 100 million
doses of Pfizer, as examples.”” The authors suggest that
the deal negotiated by BARDA benefits USA, AstraZeneca
and the rest of the world by supporting the gaining, and
sharing, of knowledge through its funding of advanced
clinical studies, vaccine manufacturing technology transfer,
process development and scaled-up manufacturing, which
in turn supports more vaccines and increased availability.
In contrast, the Pfizer deal only supports US and Pfizer
interests. The article concludes that BARDA’s deal will
result in more vaccines for LMICs, regardless of whether
HICs vaccinate their own populations first.*”

COVAX is the supported mechanism and widely
promoted in the literature included in this review, yet
the facility has faced criticisms related to transparency,
limited knowledge sharing and initally struggled with
lacking political and financial commitment.” * It has also
faced challenges related to managing the role of patent
holders who have played a determining role in distribu-
tion of their medical countermeasures. This affects global
governance, with patent holders maintaining influence
over the distribution of patented technologies during a
pandemic, a power that rests with few pharmaceutical
companies controlling the global supply and distribution
of vaccines.***®

The global prices of respective vaccines are not uniform
across settings, with the price of a COVID-19 vaccine
influenced by its patent, indicating the influence patent
holders have in the distribution of vaccines.” *** To coun-
teract the inequality in global distribution, in October
2020, a proposal was made by India and South Africa
to the World Trade Organization (WTO) requesting
a temporary waiver of certain provisions of the Trade-
Related Aspects of Intellectual Property Rights (TRIPS)
Agreement, based on the need to prevent, contain and
treat COVID-19.** *® There is no consensus in the litera-
ture included in this review on the benefits of the waiving
of intellectual property rights (IPR). Those against the
waiver arguing that it is not patent protection that is the
barrier to introducing generic vaccines,* ** * but rather
the lack of knowledge in the public domain and shortages
of vaccine supplies.' The implications on national manu-
facturing, including a country’s ability to enact compul-
sory licensure under TRIPS, are discussed later in this
article.

» Bilateral purchasing, contracting and price can influence
fair access to vaccines.

Through their greater advanced purchasing power and
their ability to manufacture vaccines, HICs have a track

record of dominating the global supply of pandemic
vaccines. In 2021, 51% of the initial supply of COVID-19
vaccines had been purchased for 13% of the world’s popu-
lation, mostly residing in HICs,”® ** * indicating that fair
vaccine allocation is hindered by the inability of LMICs to
procure or negotiate access to pandemic vaccines at the
same level as HICs.”**

Vaccine development under the COVID-19 pandemic
has highlighted the conflicting roles between private
capital and access to essential healthcare technologies.
Final stage research and development (R&D) of vaccines
(and other medical technologies) is largely led by multi-
national pharmaceutical companies who are incentivised
by IPR and return on investment, thus perpetuating struc-
tural market-based inequalities of supply and demand.
This affects the total quantity of vaccines produced, which,
in the case of influenza vaccines, has affected LMICs as it
has been perceived that there is ‘lower demand’ in these
markets.” ° During this recent pandemic, substantial
public funding, which has historically been targeted more
towards early- stage development, has also been invested
in the late-stage development of multiple COVID-19
vaccines contributing to global market distortions.****#7%

Pooled procurement is mentioned in the literature of
this review as a means to support equity, with Advance
Purchase Agreements (APA) and Advance Market
Commitments (AMC) being the most common mech-
anisms identified in our review to facilitate access for
LMICs.5 6 25 28 29 33 34 89 45 46 50 55-57 A DA ¢ oo comern oo
a specific product developer, whereas an AMC is a global
market commitment.” The AMC was first introduced in
1999 for the development of a late-stage pneumococcal
vaccine, with the intention to shorten the time to intro-
duction of a vaccine to LMICs.* Under COVID-19, APAs
have been widely used to secure priority access to a scarce
resource (when one party has committed to buy a specific
number or percentage of doses prior to development),
the influential factor for equitable access being whether
they promote the interests of one country or several, and
if they include LMICs,” %30 34150

Bilateral deals contribute to supply inefficiencies and
threaten collective approaches to the procurement of
vaccines, for example, national APAs initiated by coun-
tries that are also members of COVAX (not exclusively,
but mainly HICs).* 3753 %5758 A¢ the beginning of the
COVID-19 pandemic, HICs went ahead to purchase large
quantities of COVID-19 vaccines.”’ The necessity for
transparency of contractual clauses, especially relating to
pricing, licensing and purchase commitments, was identi-
fied in the review as potentially negative since global coor-
dination efforts will suffer unless vaccine manufacturers
can be trusted to responsibly decide which countries’
vaccine orders should be prioritised.* *°

Bilateralismis notlimited to relationships between coun-
tries and vaccine manufacturers. During the COVID-19
pandemic, bilateral deals have also been struck between
countries to directly distribute vaccines. For example,
both the Russian and Chinese government-owned and
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operated vaccine manufacturers have bilateral arrange-

ments with other countries, such as India, Vietnam,

Mexico, Brazil and Ethiopia, to guarantee the supply of

vaccines.*® * %0 %

» Large-scale vaccine manufacturing that is supported by
sharing know-how can facilitate increased supply and access
to COVID-19 vaccines.

Several articles included in this review suggest that
substantial additional financial and capacity invest-
ment is required to further global vaccine manufac-
turing.” 7 29 72 3 36 38 44475256 60 y7, cine development is
multifaceted, and manufacturing during a pandemic
faces unprecedented challenges in scale and complexity.”'
A limited number of HICs, and some MICs, have vaccine
manufacturing capacity, resulting in a disparity between
countries that have the capacity to produce vaccines and
those that need access to those vaccines.””*****% Nhamo
et al reported that development activity for COVID-19
vaccines is almost non-existent in LMICs.” The majority of
development activity is in Asia, with 12 (52%) COVID-19
vaccine development programmes, followed by Europe
(17%) and North America with four programmes each
(17%).%* A few MICs (Brazil, India and Peru) have capi-
talised on their clinical testing or manufacturing capacity
efforts by leveraging these for purchase agreements with
vaccine manufacturers.” Limited capacity affects the
global availability of pandemic vaccines for two reasons.
First, the world is unable to manufacture the quantity
of vaccines demanded, and second, a manufacturing
country has the sovereign authority over goods produced
within its borders with most countries in the world having
legislation in place that require companies to manufac-
ture and prioritise domestic consumption.”** In situa-
tions where it is enforced, government intervention may
hinder global access through limitations to distribution.

For technology transfers to work, there needs to be
a patent holder that is willing to share the intellectual
property and a manufacturing facility that can receive
it. The findings from this review suggest that MICs with
vaccine manufacturing capability can play an important
role to support and fill the forecasted gap in interna-
tional vaccine manufacturing capacity, but this requires
technology transfer and capacity building to manufacture
vaccines that meet the same efficacy and quality standards
as the original vaccine,' ® 27750 35 36 44 4680 55 5961 7, e cipe
manufacturing know-how can include vaccine developers
by sharing the intellectual property of vaccine manufac-
turing processes or relaxing patent rights® % % % 4446 61
One article included in this scoping review suggests that
for viral vector vaccines (eg, AstraZeneca and Johnson
& Johnson), MICs with less advanced manufacturing
capacity can contribute with the fill-and-finish stage of the
process, rather than producing the active solution of the
vaccine.

Under the WTO TRIPS Agreement, countries have a
right for the compulsory licensure of products in certain
circumstances. In practice, this means that a country
can produce a patented product or process without the

consent of the patent owner, as demonstrated by Canada,
Chile and Ecuador in their pandemic response.”” The
discussion related to the TRIPS waiver is especially
important to LMICs, who recall recent historical experi-
ences from South Africa where patents obstructed access
to life-saving medicines for the treatment of HIV/ AIDS.*
Advocates for the COVID-19 products TRIPS waiver
argue that significant public monies have contributed to
the development of these patents thus waiving IPR will
support vaccine development and manufacturing, and
that some countries are already undermining existing
TRIPS flexibilities through restrictive free trade agree-
ments.*? 7% Proponents against governments’ enacting
patent waivers claim that they contribute to inefficien-
cies by diverting raw materials and supplies away from
effective manufacturers.*” Compulsory licences are not
considered by these proponents as being a practical tool
to rapidly expand access to vaccines, instead they support
voluntary licensure, for instance, AstraZeneca’s arrange-
ments with Indian and Brazilian manufacturers.! ** *’
A related issue impacting on manufacturing capacity is
the use of limited manufacturing capacity on all vaccine
candidates. So and Woo (2019) caution that a weakness
of prematurely exhausting capacity for vaccines that show
early safety and efficacy promise is that manufacturing
capacity will then be locked into first generation vaccines,
and may be a bottleneck for manufacturing capacity for
second generation more effective vaccines.”

Finally, two noteworthy initiatives are identified in the
literature reviewed: (1) to increase vaccine supply, GAP
(2006-2016), is a strategy to reduce global shortages of
influenza and pandemic vaccines that supports tech-
nology transfer” *?; and (2) the recent COVID-19 Tech-
nology Access Pool (C-TAP) (2020) proposed by Costa
Rica and adopted by WHO (endorsed by 35 mainly MICs
and five HICs). C-TAP calls for the voluntary sharing of
knowledge, intellectual property and data, as well as a
guarantee of free access and use by WHO member coun-
tries for drugs and vaccines that are developed.” * *
Given the world’s limited manufacturing capacity, the use
of technology transfer and pooling of vaccines could help
alleviate a massive shortage of vaccines given the scale of
the need.”

»  Countries’ strength in implementing vaccination programmes
may influence their populations’ access to vaccines.

The findings from this scoping review further suggest
that the ability of a country to implement a mass vacci-
nation programme is an important factor that may influ-
ence equitable access.” Vaccination programmes are
resource intensive; therefore, to maximise the benefit of
COVID-19 vaccines and reduce waste due to improper
implementation, it has been suggested that allocation
frameworks should consider a country’s ability to vacci-
nate,! 13 2 24 275262 63 N ot T MICs have well-structured
immunisation programmes for polio, measles, smallpox,
etc, facilitated by organisations such as UNICEF and Gavi,
which could support a large-scale pandemic vaccination
programme. It has been reported that Gavi, for example,
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has sought to expand its Cold Chain Equipment Optimi-
zation Program.”” More than half of the countries in the
world lack robust programmes to tackle seasonal influ-
enza, despite most associated death and severe disease
from influenza occurring in countries of the Global
South.”” The down prioritisation of seasonal influenza
vaccination for older populations in LMICs compared
with HICs is a vulnerability for the roll-out of COVID-19
vaccines.” ** %% Ruscio and Hotez noted that an attempt
to fill this gap has been made by the recently published
WHO Global Influenza Strategy 2019-2030.%

Vaccine roll-out requires stable cold chain and supply
processes for the necessary logistical and administrative
components to facilitate distribution of vaccines, including
financing the in-country delivery of vaccines, from cold
chain to administration."” *” *® % % % Different vaccines
have different temperatures for deployment, which influ-
ences supply of vaccine to communities.'* 2" 47 %0 Thyjs
is a particular challenge in sub-Saharan Africa, where
only 28% of healthcare facilities have a reliable energy
supply.”® In this context, vaccines that require only one
dose or those that can be stored at room temperature
are more likely to facilitate equitable access.”” There is
also an opportunity to explore the use of new containers
and packaging that support distribution. For example,
preformed plastic vials are being successfully used for oral
rotavirus and cholera vaccines.”” Data solutions should
also be considered, as these could support alternative
vaccine delivery systems for target groups, as well as being
an important tool to capture the populations’ vaccination
history.*®

Smooth  regulatory and market authorisation
processes for vaccines can facilitate the distribution of
vaccines.” %% % One article from this scoping review
highlighted the importance of clinical vaccine studies
in LMICs and HICs alike, to support the fast-tracking
of market authorisation, as local clinical trial data are a
recognised grounds for delay to introduce some vaccines
into countries’ immunisation programmes.* Delays for
products preventing or treating infectious diseases are
cited at being between 4 and 7 years from first approval
in an P?)I61C and final approval in a country in sub-Saharan
Africa.

DISCUSSION

This study identified four key factors that carry the poten-
tial to promote fairer global access to COVID-19 vaccines.
Our findings suggest that an international approach
is necessary to minimise the spread of a pandemic. A
priori of this review, there has been broad international
support for the principles of equitable distribution of
medical countermeasures, as demonstrated by universal
support for WHO resolutions.*®* ' #-7 COVID-19 is no
exception, with relevant commitments passed in months
following the declaration of the pandemic.'” ®*! This
has, however, not translated into binding global commit-
ments. The establishment of ACT-A and COVAX was

partly a recognition of historic failures, as highlighted
in the findings of this review. Co-led by CEPI and Gavi
(in partnership with WHO), both were established with
a commitment of equitable access to medicines in their
ethos. As multicountry-endorsed initiatives, they can be
considered good candidates to lead the process for equi-
table distribution of COVID-19 vaccines.'? *~"*

The risks that sovereign states pose to equitable access
by acting in their national interest, including bilateral
agreements with pharmaceutical companies, buying up
vaccine stocks during clinical development phases and
vaccine hoarding, were anticipated in our findings and
have largely been realised.”

COVAX’s pooled procurement through APAs has faced
challenges, initially in accessing the necessary financing,
which in turn delayed securing supply against other HIC
purchasers.' '* 2% In addition, it has also faced critique
on how price has been determined and whether an
costs can be recovered if vaccine candidates fail.** * ™
While COVAX has attempted to meet foreseen gaps,"
it has been challenged by national interests, highlighted
recently with announcements that Australia is purchasing
booster shots,”® and that several HICs plan to donate
parts of their surplus vaccines to LMICs directly,”” rather
than through the COVAX facility, making vaccines a tool
of geopolitics.

The pandemic has shown several examples of countries
enacting their sovereign authority over goods produced
within its borders, one example being the USA’s invoca-
tion of the Defense Production Act reducing export of
active pharmaceutical ingredients,” which slowed the
production of the AstraZeneca vaccine by its collaborator
Serum Institute in India.”” More recently, in response to
a devastating second wave of COVID-19 infections, the
Indian government imposed an export ban on vaccines,
redirecting these to the domestic market, leading to
a further slowdown in doses available to the COVAX
facility.*® Additionally, the use of vaccine manufacturing
capacity to scale up production of COVID-19 vaccines will
likely impact on the production of other vaccines such as
influenza, measles, mumps and rubella with a dispropor-
tionate impact on the global poor.*!

The roll-out of population-wide immunisation
programmes has put most governments to the test, with
many being critiqued for botched roll-outs. Australia and
Japan are two HICs that have faced criticism over the
delays related to the logistical issues of setting up such
a large vaccination programme.®* In June 2020, it was
reported that less than 15% of imported vaccine doses in
Japan had been used.*” In addition, Japan is one example
of a country whose vaccine implementation was inter-
rupted by national regulatory requirements for domestic
clinical trials, which could not be undertaken due to low
numbers of COVID-19 cases. This prevented Japan from
registering international clinical trials to meet national
requirements related to safety and efficacy.”” LMICs
face similar regulatory delays,”” * seemingly a bureau-
cratic hurdle that could be planned for, especially given
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the emergency nature of the pandemic, and that these
vaccines have already met stringent regulatory standards
(ie, the US Food and Drug Administration or fro the
European Medicines Agency).

For LMICs, the well-established child immunisation
programmes have targeted parts of the population;
however, few LMICs have extensive experience with
vaccination of the general adult population. This makes
the COVID-19 the ‘first’ large-scale adult vaccination
programme aiming to achieve high coverage rates.** ®
To facilitate implementation, COVAX has integrated a
‘Country Readiness and Delivery (CRD) work stream’
to support the introduction of COVID-19 vaccines into
national vaccination programmes.* However, lack of infra-
structure, short shelflife and vaccine hesitancy challenge
the vaccine uptake and distribution of vaccines, which has
led to vaccine wastage (eg, South Sudan and Malawi) or
redeployment to avoid this outcome (eg, the Democratic
Republic of Congo to Ghana and Madagascar).”” Other
countries, such as Bhutan, have impressed with their
swift implementation strategies vaccinating 90% of their
eligible adult population in 2weeks.*®

The potential long-term solution to equitable access high-
lighted in our scoping review is the need to broaden the basis
of manufacturing of vaccines. A success of the COVID-19
response has been the high effectiveness of novel mRNA
vaccines that (pre-COVID-19) were yet to enter human clin-
ical trials. However, few manufacturers have the necessary
know-how to set up mRNA manufacturing capacity, resulting
in centralised production in a few locations in the Global
North. The WHO has relaunched C-TAP to support a ‘global
one-stop shop for developers’ following nothing being shared
by any pharmaceutical company within the first 12 months
of the launch of the C-TAP open platform in mid-2020.*"
The TRIPS patent waiver of COVID-19 products received
historical support from the incoming US government admin-
istration in May 2021, and has since moved into text-based
discussions.”"

It is widely acknowledged in the literature that ramping
up production in LMICs while meeting the necessary quality
standards takes time and will require extensive knowledge
transfer from pharmaceutical companies. Globally, 15 MICs
have vaccine production capacity to support the global supply
of vaccines, but only 12 have WHO prequalification status
which is instrumental for quality-assured generic vaccine
candidates.?” The pandemic has further uncovered the need
for more vaccine manufacturing capacity across the whole
world. The acknowledgement of the incommensurable role
of manufacturing capacity is captured in a project led by
CEPI to map out manufacturing capacity for use in future
pandemics.gg Further, to counteract this, the African Union
and African Centers for Disease Control and Prevention
launched a partnership to increase future vaccine produc-
tion in Africa.”

A limitation of this scoping review is that literature was
exclusively chosen based on relevance to the topic of iden-
tifying and describing potential factors influencing equi-
table access to COVID-19 vaccines, meaning that we have

included commentaries, editorials, essays and viewpoints.
We determined that these perspectives were of importance
to our research aim, regardless of the type of publication, as
the aim was to identify factors and not to assess or evaluate
them or compare their relative importance. In light of the
nature of the current situation and the topic, restricting the
review to only include publications of original research with
journal publication time frames did not seem appropriate.
To manage this, articles were only included if they were
published in a peerreviewed journal.

CONCLUSION

According to current available published literature, equi-
table access to vaccines proves to be an ongoing challenge.
The uneven global distribution of vaccines is starkly shown
in the current divide of vaccine coverage where the wealth-
iest nations have received more than 87% of the vaccines
while LMICs just 0.2%.” Altogether, findings identified in
this scoping review converge towards vaccine manufacturing
being of high importance in the supply of vaccines. Future
research could explore the contribution of MICs to facilitate
vaccine supply in a pandemic, including some of the chal-
lenges of maintaining these facilities outside of a pandemic.
Building on COVID-19 success, mRNA technologies will be
used for other vaccines in the future, thus the exploration
and scale-up of such capacities on the African continent is
likely to prove to be a valuable investment, even after the
pandemic. Moreover, despite the length of time it takes to
build and certify vaccine manufacturing facilities, steps can
be taken to share the know-how of the manufacturing of
effective vaccines, although the full possibilities of relaxing
of patent and IPR are yet to be realised and can contribute to
equitable access.

Another issue identified in the literature was the role
that patent holders play in global governance through
influencing the distribution of COVID-19 vaccines, this
needs more transparency. The importance of including
equitable access principles to all levels of development
also seemed to be relevant, for example, throughout
vaccine R&D, procurement, scale-up and distribution.

Twitter Elizabeth F Peacocke @bliiss
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