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Introduction
As the COVID-19 pandemic continues,

but limited manufacturing capabilities, it is vital

governments worldwide have pinned their hopes

for governments to prioritize specific patient

on returning to normality on the development

populations for vaccination programmes. Ideally,

of a vaccine. With multiple vaccines currently in

it is best to ensure that those most vulnerable

late-stage trials, there is promise that a successful

to exposure and severe disease outcomes are

vaccine will soon be ready. But, developing a

covered. This whitepaper provides an overview

vaccine is just the first hurdle. The major challenge

of the current status of vaccine development and

will be to effectively distribute the vaccine in order

sizes vaccine priority groups on a global, regional

to get the pandemic under control and protect

and country-specific scale.

lives. In a situation with vast global demand

The late stage vaccine development landscape
As of 27 October 2020, no vaccine has successfully

belonging to Pfizer/BioNTech and Moderna,

advanced through Phase III trials. According

while AstraZeneca’s adenoviral vaccine is also a

to Trialtrove, there are a total of 15 vaccine

forerunner. Sputnik V, a recombinant adenovirus

candidates being investigated in multiple Phase II/

vaccine became the first vaccine approved for

III and Phase III trials (See Table 1) .

early use in Russia, despite not completing
Phase III trials. CanSino Bio has also developed

This number includes eleven novel SARS-

an adenovirus-based vaccine, Ad5-nCoV, which

CoV-2 vaccines in development by multiple

has received temporary approval by the Chinese

pharmaceutical industry, academic, and

military for soldiers. Inactivated vaccines

governmental sponsors across the world. There

developed by Sinovac and Sinopharm have

are a mixture of vaccine types under investigation,

also received temporary emergency approval

including recombinant adenovirus vectors,

in China for use in high-risk groups such as

inactivated virus, glycoprotein nanoparticle,

medical workers. However, regulatory laws vary

and mRNA vaccines. All apart from one of these

by country, and the majority are relying on the

vaccines are intended to be administered as

completion of these trials to ensure safety and

two doses delivered via intramuscular injection.

efficacy before they roll out mass vaccination

Johnson & Johnson’s candidate is one of the most

programmes to the general population globally.

recent to enter Phase III trials (23 September
2020), and is the only late stage vaccine being

Interestingly, four of the late-stage candidates

investigated as a single-dose. The most advanced,

are existing vaccines developed for tuberculosis

according to the number of patients enrolled

and polio. Evidence suggests that the bacillus

thus far in clinical trials, are mRNA vaccines

Calmette-Guérin (BCG) vaccination for
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tuberculosis induces trained immunity through

that existing vaccines may be able to induce a

epigenetic reprogramming of monocytes, which

temporary protective first-line immune response,

results in protection from non-related viruses

the ultimate goal is to develop a vaccine that will

in humans . Similarly, evidence suggests that

activate the adaptive immune system and induce

oral polio vaccine (OPV) may provide temporary

long-term immunity specifically to SARS-CoV-2

protection through its ability to induce innate

infection.

1

immunity mechanisms . While, it is promising
2

Table 1. Vaccine candidates currently in late stage trials for COVID-19
Vaccine
name

Vaccine
details

Developer/
Sponsor (s)
country of
origin

Anticipated
completion
date

England,
United
Kingdom

First Phase
III and Phase
II/III trials
expected to
complete in
December
2020

Sinovac Biotech,
Dynavax
Technologies

China, USA

First trial
expected to
complete in
January 2021

Healthy adults aged
18+ years

Moderna
Therapeutics,
National
Institutes of
Health

USA

Oct-22

Ongoing
Phase IIB/III
trial

Healthy adults
aged 18+years and
adolescents 16+
years with chronic,
stable HIV, Hepatitis
C, or Hepatitis B
infection

BioNTech, Pfizer,
Fosun Pharma

Germany,
USA, China

Oct-20

Two doses
delivered via
intramuscular
injection

Ongoing
Phase III
trial

Healthy adults aged
18+ years

Sinopharm
Group (Wuhan
Institute of
Biological
products)

China

Mar-21

Two doses
delivered via
intramuscular
injection

Ongoing
Phase III
trial

Healthy adults aged
18+ years

Gamaleya
Research
Institute,
Russian Defence
Ministry

Russia

May-21

Delivery
method

Trial status

Trial subjects

Developer/
Sponsors (s)

Novel
recombinant
adenovirus
vaccine

Two doses
delivered via
intramuscular
injection

Multiple
ongoing
open Phase
II/III &
phase III
trials

Healthy adults aged
18+ years

University
of Oxford,
AstraZeneca,
Oxford
Biomedica

CoronaVac

Novel
inactivated
vaccine

Two doses
delivered via
intramuscular
injection

Multiple
ongoing
Phase III
trials

General population
of healthy adults
aged 18-59 years,
elderly adults
aged 60+ years,
and healthcare
professionals

mRNA-1273

Novel lipidnanoparticle
encapsulated
mRNA based
vaccine

Two doses
delivered via
intramuscular
injection

Ongoing
Phase III
trial

BNT-162

Novel lipidnanoparticle
encapsulated
mRNA based
vaccine

Two doses
delivered via
intramuscular
injection

COVID-19
vaccines,
Sinopharm*

Novel
inactivated
vaccines

Sputnik V

Novel
recombinant
adenovirus
vaccine

Novel vaccines

AZD-1222

1. Arts JW, et al. BCG Vaccination Protects against Experimental Viral Infection in Humans through the Induction of Cytokines Associated with
Trained Immunity. Cell Host Microbe. 2018 Jan 10;23(1):89-100.e5. DOI: 10.1016/j.chom.2017.12.010. PMID: 29324233.
2. Chumakov K, et al. Can existing live vaccines prevent COVID-19? Science. 2020 Jun 12;368(6496):1187-1188. DOI: 10.1126/science.abc4262
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Ad5-nCoV

Novel
recombinant
adenovirus
vaccine

One dose
delivered via
intramuscular
injection

Ongoing
Phase III
trial

High risk adults 18+
years (healthcare
workers, frontline
workers)

CanSino
Biologics

China

Dec-21

Ad26.
COV2.S

Novel
recombinant
adenovirus
vaccine

One dose
delivered via
intramuscular
injection

Ongoing
Phase III
trial

Adults aged 18+
years

Johnson &
Johnson, Beth
Israel Deaconess
Medical Center

USA

Mar-23

NVXCoV2373

Novel
recombinant
SARS-CoV-2
glycoprotein
nanoparticle
vaccine

Two doses
delivered via
intramuscular
injection

Ongoing
Phase
III trial;
recruitment
due to open

Adults aged 18+
years, at least 25%
of participants aged
65+ years

Novavax

USA

NA**

Covaxin

Novel
inactivated
vaccine

Two doses
delivered via
intramuscular
injection

Planned
Phase III
trial to
initiate
imminently

Adults aged 18+
years

Bharat Biotech

India

NA**

Vakzine Projekt
Management;
Serum Institute
of India

Germany,
India,

First trial
expected to
complete in
January 2021

Repurposed Vaccines

VPM-1002

Live
attenuated
tuberculosis
vaccine

One dose
delivered via
intradermal
injection

Multiple
ongoing
Phase III
trials

Healthcare
professionals,
frontline workers,
adults aged 65+
years, adults aged
18+ with high-risk
comorbidities

Cadi-05

Inactivated
tuberculosis
vaccine

Two doses
delivered via
intradermal
injection

Ongoing
Phase III
trial

Patients at risk of
infection in hospital

Cadila
Pharmaceuticals

India

Mar-21

BCG vaccine

Inactivated
tuberculosis
vaccine

One dose
delivered via
intradermal
injection

Multiple
ongoing
Phase III
trials by
different
sponsors

Healthcare workers

Murdoch
Childrens
Research
Institute,
Hospitaux de
Paris, TASK
Applied Trials

Australia,
France,
South Africa

First trial
expected to
complete
in February
2021

Polio
vaccine

Bivalent liveattenuated
poliomyelitis
virus vaccine

One dose
delivered
orally

Ongoing
Phase III
trial

High risk adults 18+
years (healthcare
workers, frontline
workers)

NeuroActiva,
Biomed
Industries

USA

Nov-22

*Sinopharm are developing two inactivated virus vaccine candidates.
**Trial has not yet started recruiting, so cannot estimate anticipated start date yet (as of 25 September 2020)
Abbreviations: BCG – bacillus Calmette-Guérin; SARS-nCoV-2 - severe acute respiratory syndrome coronavirus
2; COVID-19 – coronavirus disease 2019
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In the interest of time, independent governments

As the earliest pivotal readouts are not expected

and global health alliances around the world

until at least the last quarter of 2020, it is unlikely

have already been drawing up agreements to

that vaccines be available at scale any time soon.

ensure access to a portfolio of the most promising

This is unless governments change regulatory

vaccines once they have received regulatory

laws in order to allow early approval without

approval. Due to finite resources and sky-high

Phase III results, as in Russia. It is expected that

demand, there is a concern that vaccine supply

candidates may be considered for early approval

will be monopolized by high income countries.

based on interim results. For example, although

COVAX is a global initiative which aims to avoid

mRNA-1273 trials are not anticipated to complete

this situation by ensuring that safe and effective

by October 2020, Moderna is driving for FDA

vaccines are distributed equitably worldwide. The

emergency use authorization in November 2020

World Health Organization (WHO), Coalition for

based on interim results4. But, gaining approval

Epidemic Preparedness Innovations (CEPI), and

is not the only challenge standing in the way of

Gavi, the Vaccine Alliance are co-leading COVAX,

a successful vaccine programme; manufacturing

which currently has the largest and most diverse

capabilities limit the number of vaccines available.

portfolio, including 9 vaccines. This includes

Therefore, it is vital that vaccines are prioritized to

late stage candidates, mRNA-1273 and AZD-

certain populations to ensure effective control of

1222 developed by Moderna and AstraZeneca,

the virus. In an ideal situation, all those at highest

respectively .

risk of exposure and severe outcomes of disease

3

need to be protected.

Prioritization of risk groups for vaccination
Vaccines must be prioritized to those who are

data in China (March 2020), it is estimated that

most likely to catch and spread COVID-19, and

approximately 20% of all COVID-19 patients

those whom are at risk of severe disease or

require hospitalization for severe disease, with

death if they were to catch it. Lifestyle factors

a case fatality ratio of 1.38%5. This study noted

such as frontline occupation, urban living, and

that the case fatality estimates were based on

multi-occupation housing increase a person’s

hospital surveillance, and therefore is likely

likelihood of becoming infected with COVID-19.

to be overestimated. Data from community-

Although COVID-19 is generally a mild disease

based surveillance, which is likely to pick up

for most, it can be a deadly for certain vulnerable

milder and asymptomatic cases, suggests that

individuals. According to early analysis of patient

infection-fatality rate is about 0.66%4. This disease

3. World Health Organization, 2020. 172 countries and multiple candidate vaccines engaged in COVID-19 vaccine Global Access Facility.
[Available from: link]
4. Pink Sheet - Informa Pharma Intelligence, 2020. Pfizer Appears Slightly Ahead Of Moderna In COVID-19 Vaccine Race.[Available from: link]
5. Verity R, et al. Estimates of the severity of coronavirus disease 2019: a model-based analysis. The Lancet Infectious Diseases. 2020 Mar
30;20(6):669-677 DOI: https://doi.org/10.1016/S1473-3099(20)30243-7
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affects older individuals or those with certain

considered as a top priority group for COVID-19

comorbidities disproportionately, and therefore

vaccination by the WHO and COVAX facility.

they are more likely to represent the more severe
and hospitalized cases.

An abundance of evidence suggests that
elderly people (aged 65+ years) are more at

Healthcare workers are particularly at risk of

risk of severe disease and are more likely to

contracting COVID-19 due to their contact with

require hospitalization compared to young

infected people. Despite measures being in

people. Indeed, data from the US suggests that

place to ensure infection control in hospitals

hospitalization rates increase significantly with

and healthcare facilities, data shows healthcare

age (see Figure. 1). Based on current cases and

workers have been at high risk of infection

deaths data (as of 21 September 2020) the overall

throughout this pandemic. In fact, a study based

global case fatality rate (CFR) is about 3.1%9.

in the US and the UK demonstrated that risk of

Note that CFR will vary by country due to many

infection in healthcare workers is threefold higher

factors including; demographics, differences in

than in the general population . It is vital that

case ascertainment criteria, ability to identify

they are protected to avoid a situation where

cases in the population, and quality of healthcare

staffing becomes limited in healthcare facilities

provision. However, in all countries there is an

due to high volumes of sick leave. Moreover,

evident pattern that CFR increases proportionately

studies based in UK hospitals suggest that there

with age (see Figure 2), and most deaths have

are significant proportions of antibody-positive

been in people over the age of 65 years old. For

asymptomatic healthcare workers . This means

example, in the US and UK, 80% and 89% of all

that seemingly healthy individuals can also spread

COVID deaths, respectively, have occurred in

disease to vulnerable patients while they are

people aged over 65 years10,11.

6

7,8

in hospital. Therefore, healthcare workers are

6. Nguyen LH, et al. Risk of COVID-19 among front-line health-care workers and the general community: a prospective cohort study. The
Lancet Public Health. 2020 Jul 31;5(9):E475-483.
7. Shields A, et al. SARS-CoV-2 seroprevalence and asymptomatic viral carriage in healthcare workers: a cross-sectional study. BMJ Thorax.
2020 Sep 11. [Epub ahead of print: 23 Sep 2020]. DOI:10.1136/ thoraxjnl-2020-215414
8. Houlihan C, et al. SARS-CoV-2 virus and antibodies in front-line Health Care Workers in an acute hospital in London: preliminary results
from a longitudinal study. medRxiv. 2020 Jun 09. [Epub ahead of print: 23 Sep 2020]. DOI: https://doi.org/10.1101/2020.06.08.20120584
9. Johns Hopkins University. 2020. COVID-19 Dashboard. [Available from: link]
10. Centers for Disease Control and Prevention, 2020. Coronavirus Disease 2019 (COVID-19). [Available from: link]
11. Office for National Statistics, 2020. Deaths involving COVID-19, England and Wales: deaths occurring in June 2020. [Available from: link]
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Figure 1. COVID-19 hospitalization rates per 100,000, by age group
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Figure 2. Case-fatality rates by age-group in various countries
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12. Garg S, et al. Hospitalization Rates and Characteristics of Patients Hospitalized with Laboratory-Confirmed Coronavirus Disease 2019 —
COVID-NET, 14 States, March 1–30, 2020. MMWR Morb Mortal Wkly Rep 2020;69:458–464. DOI: http://dx.doi.org/10.15585/mmwr.mm6915e3.
13. Roser M, et al. Coronavirus Pandemic (COVID-19). Published online at OurWorldInData.org. [Available from: link]
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According to US hospital data in March

and chronic respiratory diseases (CRDs) such as

2020, almost 90% of all patients in hospital

chronic obstructive pulmonary disease (COPD)

with COVID-19 had at least one underlying

are prevalent in patients hospitalized with severe

comorbidity . COVID-19 causes infection

COVID-1915. Moreover, a large meta-analysis of

through evading immune defences and binding

data from multiple countries demonstrated that,

to angiotensin-converting enzyme 2 (ACE-2)

diabetes, respiratory diseases and hypertension

receptors in order to invade cells and replicate.

are significantly more common in patients whom

Therefore, people with conditions which impair

have died of COVID-19 compared to non-fatal

the immune system or increase expression of

cases16. While it is evident that risk increases in the

ACE-2 receptors are more vulnerable.

elderly, adults of any age with some underlying

14

medical conditions (notably diabetes) have been
Indeed, data demonstrates that obesity, diabetes,

observed to have worse disease prognosis than

hypertension, cardiovascular disease (CVD),

those without17,18.

Sizing the demand for vaccines
The COVAX facility has pledged its aim to ensure

demand to be around 59.8 million healthcare

that every elderly person and healthcare worker

workers19, and 727.6 million people aged 65+

receives a safe and effective vaccine once

globally20.

discovered. This white paper calculates this
Table 2. Estimated numbers of top priority populations by global region, 2020
Region

Healthcare
workers*

People aged 65+

Vaccines doses
required**

Asia

34,199,934

411,604,000

1,025,349,049

Africa

3,048,520

47,096,000

115,332,396

Europe

9,326,011

142,905,000

350,131,326

North America

5,423,496

61,901,000

154,846,340

Latin America and the Caribbean

7,532,334

58,651,000

152,221,669

Oceania

318,933

5,447,000

13,261,645

Global

59,849,228

727,604,000

1,811,142,425

*Healthcare workers includes all doctors, nurses, midwives, and community healthcare workers.
**Assuming prime/boost regimen for forerunner vaccines.

19. World Health Organization, 2018. WHO Global Health Workforce Statistics December 2018 update. [Available from: link].
20. United Nations, 2019. Population Division World Population Prospects 2019. [Available from: link]
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As shown in Table 1, the majority of the novel

two priority groups on a global scale. According

late-stage vaccines require at least two doses

to current RA Capital estimates (as of September

to ensure efficacy. Considering the forerunner

2020), which projects for 741 million courses

vaccines, it is more likely that only two-dose

of vaccines by the end of 202012 (equivalent to

regimen vaccines will be available initially,

approx. 1.5 billion doses), the best case scenario

although subsequent advances will likely result

for global vaccine supply will nearly address the

in a single shot. This poses a major challenge due

initial priority demand this year (see Figure 3).

to the fact that manufacturing will need to be

However, there are several reasons why this initial

doubled. Assuming a 15% wastage rate of vaccine

production capacity will not result in vaccination

doses, an estimated 1.8 billion doses of two-dose

programs until at least 2021.

regimen vaccines will be required to cover these

Number of vaccine courses (millions)

Figure 3. Estimated number of vaccine courses manufactured globally by quarter in 2020–21
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Firstly, pivotal COVID-19 vaccine trials will only

this year will be achieved under emergency use

produce limited data this year (see Table 1), and

authorizations and likely primarily allocated to

regulatory actions based on this is a contentious

healthcare workers. As both clinical evidence and

matter. Furthermore, the timelines for success in

supply are expected to increase moving into 2021,

these trials is a moving object, depending upon

vaccines may become more widely available to

both the efficacy of the vaccine in preventing

other priority risk groups.

infections, and also on the degree of transmission
in the community, which is currently suppressed

There will also be considerable variation in

by social distancing and other behavioral

vaccination timelines for different countries.

interventions. Realistically, any commercial supply

Countries developing their own vaccine

21. RA Capital, 2020. TechAtlas: COVID-19 (Coronavirus) vaccines. [Available from: link]
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candidates, and with higher manufacturing

reached most of the countries in the world, some

capacity such as the US and European countries,

have faced a disproportionate burden. In terms

are more likely to achieve broader population

of absolute number of cumulative cases, the

coverage earlier. Much of the initial production of

worst hit countries in each global region (as of

vaccines by leading biopharmaceutical companies

1 September 2020) are highlighted in Figure 4,

has already been funded and paid for, at risk,

which presents cases per 100,000 population23.

by Western governments. Conversely, those

It is evident that at this point, countries in Latin

countries without a manufacturing footprint

America have the highest rate of cases. As time

and individual purchasing power will rely on

has progressed, throughout the course of the

organizations such as the COVAX alliance to

epidemic, the epicenter has moved from Asia,

provide access to vaccines.

to Europe, across to the Americas. In these most
threatened countries, there are an estimated total

The global allocation framework developed by the

of 22.3 million healthcare workers24 and 306.8

WHO22 suggests that prioritization for vaccines

million people aged over 65 years25 (see Table 3).

as they become available, should be subject

Prioritizing these groups in the most threatened

to assessment of a country’s vulnerability (i.e.

countries, may be a more effective way at

strength of healthcare facilities), and impending

reducing overall numbers of global cases and

threat of COVID-19. Although COVID-19 has

deaths while vaccine supply is limited initially.

Figure 4. Cases per 100,000 in the worst hit countries in each global region

Source: European Centre for Disease Prevention and Control
22. World Health Organization, 2020. A global framework to ensure equitable and fair allocation of COVID-19 products, and potential
implications for COVID-19 vaccines. [Available from: link].
23. European Centre for Disease Prevention and Control. COVID-19 situation update worldwide. [Accessed 1st September 2020]. [Available
from: link].
24. World Health Organization, 2018. WHO Global Health Workforce Statistics December 2018 update. [Available from: link]
25. United Nations, 2019. Population Division World Population Prospects 2019. [Available from: link]
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Table 3. Number of people within top priority populations worst hit countries, 2020

Region

AFRICA

ASIA

AMERICAS

EUROPE

OCEANIA

Country

Healthcare
workers*

People aged 65+

Vaccine doses
required**

South Africa

152,829

3,267,000

7,865,607

Egypt

282,295

5,456,000

13,198,078

Morocco

102,300

2,807,000

6,691,390

Nigeria

576,977

5,644,000

14,308,247

Ethiopia

133,177

4,065,000

9,655,807

India

5,103,316

90,719,000

220,391,326

Iran

380,273

5,515,000

13,559,127

Saudi Arabia

286,093

1,218,000

3,459,414

Pakistan

365,844

9,606,000

22,935,241

Bangladesh

204,019

8,608,000

20,267,643

United States

5,685,505

55,049,000

139,689,361

Brazil

2,916,628

20,389,000

53,602,945

Peru

135,562

2,876,000

6,926,592

Mexico

699,542

9,822,000

24,199,546

Colombia

198,369

4,611,000

11,061,548

Russia

1,799,774

22,632,000

56,193,081

Spain

447,969

9,339,000

22,510,028

United Kingdom

748,192

12,664,000

30,848,041

Italy

607,728

14,089,000

33,802,473

France

942,563

13,547,000

33,325,995

Australia

412,042

4,134,000

10,455,896

New Zealand

75,920

788,000

1,987,016

22,256,914

306,845,000

756,934,402

Total

*Healthcare workers includes all doctors, nurses, midwives, and community healthcare workers.
**Assuming prime/boost regimen for forerunner vaccines.

Along with the top two priority groups discussed,

• Diabetes

the WHO allocation framework suggests that

• Obesity

other adults (aged between 30-64) with the

• Any cancer

following conditions should also be prioritized,

• Chronic respiratory disease (CRD; asthma and

26

due to their risk of severe disease:

COPD)
• Cardiovascular disease (CVD)

26. World Health Organization, 2020. A global framework to ensure equitable and fair allocation of COVID-19 products, and potential
implications for COVID-19 vaccines. [Available from: link].
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Coverage of these groups in the worst affected

(ranging from 40-45% in adults aged 30-6427) and

countries may be particularly important to reduce

large population of adults compared to other

the number of deaths. The charts in Figure 5

affected countries28. In South Asian countries

present the estimated total number of prevalent

such as India, Pakistan and Bangladesh, the

cases of each of these risk factors in adults aged

populations of people living with diabetes are

30-64 years, by country (please see Appendix I

particularly large, which is likely due to the fact

for granular numbers). Obviously, countries with

that genetically, South Asian people have a higher

larger population sizes will face a larger burden of

risk of developing diabetes even at lower body

comorbid disease cases due to higher numbers of

mass index (BMI) levels29. Considering the large

susceptible adults.

populations of people that fall into priority groups
in the worst affected countries, let alone globally,

It is evident that diabetes and obesity are

it is unlikely that the vaccine supply required

especially prevalent conditions, and are

to protect all at-risk people in this pandemic

responsible for the greatest number of high-

will meet demand until the end of 2021 at the

risk patients in each country. The number of

earliest. Realistically, the supply required for

people with obesity is highest in the United

mass vaccination campaigns on a global scale will

States, which is due to high prevalence of obesity

probably not be available until 2022.

Figure 5. Total cases of each comorbidity in adults aged 30-64, by country, 2020
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27. Centers for Disease Control and Prevention. Prevalence of Obesity and Severed Obesity Among Adults: United States 2017-2018. [Available
from: link]
28. United Nations, 2019. Population Division World Population Prospects 2019. [Available from: link]
29. Hills AP, et al. Epidemiology and determinants of type 2 diabetes in south Asia. The Lancet Diabetes & Endocrinology. 2018 Oct 01.
6(12):966-978. DOI: https://doi.org/10.1016/S2213-8587(18)30204-3
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20,000,000
Obesity
Diabetes
CVD
CRD
Cancer

15,000,000
10,000,000
5,000,000
0

Russia

Spain

United Kingdom
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Italy

France
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4,000,000

Total cases

3,500,000
3,000,000

Obesity
Diabetes
CVD
CRD
Cancer

2,500,000
2,000,000
1,500,000
1,000,000
0

Australia

New Zealand

Abbreviations: CRD – Chronic respiratory disease; CVD – Cardiovascular disease
Source: see Appendix II

Takeaways
There are currently 15 vaccine candidates in late

from COVID-19 patients clearly demonstrates

stage trials, of which 11 are novel SARS-CoV-2

that the elderly, and those with specific existing

targeted vaccines. Based on the anticipated

comorbidities are particularly at risk of severe

completion dates of current trials, it is unlikely

disease and death. The COVAX facility aims to

that a successful candidate will receive approval

ensure equitable allocation of vaccines to these

until the end of the year at the earliest. Once a

high priority groups on a global scale.

successful vaccine is approved, the next challenge
will be to ensure that an initially constrained

Considering the predicted vaccine supply

supply is allocated effectively to control the

estimates and priority population size estimates,

pandemic. The vast majority of forerunner

it is impossible for global vaccine coverage for the

candidates will require a two-dose regimen, which

elderly and healthcare workers to be achieved this

poses a major challenge in manufacturing enough

year. Even in the United States, where both supply

supply for global coverage.

and regulatory action is being accelerated, it is
improbable that the highest priority groups will be

It is evident that healthcare workers are

vaccinated in 2020. Moving into 2021, there will be

particularly vulnerable to contracting the disease,

significant variation in mass vaccination timescales

and must be prioritized for vaccination to ensure

for different countries, which will depend on

protection of healthcare provision. Clinical data

vaccine availability and national interests in
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allocation. In the most threatened countries

allocate vaccines to specific high-risk groups and

discussed, coverage may need to be wider to

threatened countries discussed by 2021, 2022 is

ensure that those with high-risk comorbidities are

a more realistic target for global mass vaccination

covered in addition to the elderly and healthcare

campaigns. Until high-risk groups are protected

workers. However, it is unlikely that current

by vaccination, various mitigating regulations

manufacturing capabilities will be able to ensure

such as social distancing and targeted testing and

supply for all high-priority groups in the worst-hit

trace campaigns will be required to control the

countries until at least the end of 2021, let alone

pandemic and protect lives.

on a global scale. While it may be possible to
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Methodology
The vaccine trial landscape data was identified

cardiovascular and circulatory diseases)

by conducting advanced searches in Citeline’s

- any diagnosed chronic respiratory disease

Trialtrove and Pharmaprojects products in
September and October 2020. Filters were applied

(including COPD and asthma)
- living with cancer in past three years (including

to identify vaccine Phase III COVID-19 vaccine trials

newly diagnosed cases this year, and those

which were currently ongoing or completed. For

diagnosed in past two years and living with

further information regarding Citeline products

cancer).

and Informa Pharma Intelligence, please contact
your account manager or visit pharmaintelligence.

Data for the top two priority groups (healthcare

informa.com.

workers and those aged 65+ years) were identified
on a global, regional and country-specific level.

In order to estimate the sizes of the priority

While data for comorbidities in adults aged 30-64

populations, an in-depth literature review was

years were identified only for those countries

conducted to identify country-specific estimates

worst affected by COVID-19 described in the

of the proportions of the following groups in the

report. Healthcare worker data was identified in

general population:

the WHO global workforce statistics database30,

• healthcare workers (including doctors, nurses,

and proportions were applied to general

midwives and community health workers)

populations estimates for 2020 reported by the

• adults aged 65+ years

United Nations31. Data for the population aged

• adults aged 30-64 years with:

65+ years in 2020 was taken directly from the UN

- obesity (BMI >=30.0)

world population prospects data.

- diagnosed diabetes mellitus type I or II
- any diagnosed cardiovascular disease

Country- age- and gender-specific proportions

(including atrial fibrillation and flutter,

for the listed comorbidities in those aged 30-64

cardiomyopathy and myocarditis,

were identified in multiple sources referenced in

cerebrovascular disease, endocarditis,

Appendix II. These proportions were applied to

hemorrhagic and other stroke, hypertensive

respective age-and gender-specific population

heart disease, ischemic heart disease, ischemic

estimates in 2020 for each country.

stroke, peripheral artery disease, and other

30. World Health Organization, 2018. WHO Global Health Workforce Statistics December 2018 update. [Available from: link]
31. United Nations, 2019. Population Division World Population Prospects 2019. [Available from: link]
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Appendices
Appendix I
Table 1. Estimated number of cases for each high risk COVID-19 comorbidity, by country 2020
Region

AFRICA

ASIA

AMERICAS

EUROPE

OCEANIA

Country

Obesity

Diabetes

CVD

CRD

Cancer

South Africa

7,861,548

3,887,831

1,411,948

1,382,434

95,827

Egypt

19,274,699

7,325,648

2,030,572

3,280,597

113,587

Morocco

2,580,651

1,500,051

1,376,984

1,226,643

49,496

Nigeria

4,516,884

2,085,635

2,203,550

2,377,627

102,254

Ethiopia

537,900

1,211,995

1,052,143

1,337,209

52,197

India

35,610,570

63,298,865

22,542,309

32,378,266

1,029,667

Iran

10,123,788

4,547,534

3,457,659

2,338,719

104,809

Saudi Arabia

6,957,844

3,859,975

681,063

783,048

34,753

Pakistan

13,332,927

15,026,898

2,356,854

3,487,790

156,524

Bangladesh

4,240,728

6,691,803

2,251,407

3,477,768

126,042

United States

63,691,579

21,048,355

17,243,785

18,000,420

1,715,668

Brazil

22,736,613

12,273,881

9,095,173

8,295,897

481,606

Peru

3,247,179

1,008,414

721,723

1,019,613

54,092

Mexico

16,995,446

8,698,192

2,869,029

3,370,426

183,030

Colombia

4,458,970

2,022,972

1,653,838

1,543,804

83,867

Russia

23,641,365

5,286,342

12,474,430

7,044,720

483,843

Spain

4,292,031

2,428,727

3,006,623

2,907,393

203,685

United Kingdom

9,432,192

1,573,083

3,909,405

5,405,263

299,893

Italy

3,249,620

2,471,108

4,029,657

2,845,815

281,089

France

5,942,640

2,019,645

4,065,286

3,632,094

341,200

Australia

3,580,500

881,304

975,239

1,703,343

221,986

New Zealand

655,389

176,703

216,251

274,896

38,410

Note that there will be overlap between these cases, as it is very likely that many people will have one or more
comorbid conditions.
Abbreviations: CRD – Chronic respiratory disease; CVD – Cardiovascular disease
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Appendix II
Comorbidity

Region

AFRICA

ASIA

OBESITY
AMERICAS

EUROPE

OCEANIA

Country

Data source

South Africa

South Africa Demographic and Health Survey 20161

Egypt

Egypt Health Issues Survey, 20152

Morocco

Cross-sectional survey in Morocco3

Nigeria

Cross-sectional survey in Nigeria4

Ethiopia

Ethiopia Demographic and Health Survey, 20165

India

India National Family Health Survey (NFHS-4) 2015166

Iran

Iranian STEPs survey, 20167

Saudi Arabia

Saudi Health Survey, 20138

Pakistan

Pakistan Non Communicable Disease Survey, 20169

Bangladesh

Used India data

United States

US National Health and Nutrition Examination
Survey, 2017-201810

Brazil

Brazil National Health Survey, 201311

Peru

Used Brazil data

Mexico

Mexico National Health and Nutrition Survey, 201612

Colombia

Cross-sectional survey in Colombia13

Russia

Cross-sectional survey in Russian Federation, 2012201414

Spain

Cross-sectional survey in Spain15

United Kingdom Health Survey for England, 201616
Italy

Italy national health data, analysed by OECD, 201917

France

France national health data analysed by WHO, 201318

Australia

Australian burden of disease study, 201519

New Zealand

The New Zealand Health Survey, 2018-1920

CANCER

Includes data for all
countries

GLOBOCAN cancer registry data analysis, 201821

DIABETES

Includes data for all
countries

International Diabetes Federation Atlas analysis,
201922

CARDIOVASCULAR Includes data for all
DISEASE (CVD)
countries

Global Burden of Disease Analysis23

CHRONIC
RESPIRATORY
DISEASE (CRD)

Global Burden of Disease analysis24
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Includes data for all
countries
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