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Abstract COVID-19 pandemic disproportionately affected seven South Asian countries because of rampaging
virus and weak health system response. Vaccination commenced in all countries during early 2021, once the
vaccines became available in the international market. Vaccines were donated by international development
partners, friendly countries and procured utilizing domestic resources and financial support from various
agencies. All countries opted for a phasing of the vaccination by prioritizing high risk populations which
included health care personnel, front line workers and elderly with comorbidities. Seven vaccines that had
WHO emergency authorization usage were utilized in South Asia. India produced more than 2.4 billion doses
of AstraZeneca vaccine and has indigenously developed five COVID-19 vaccines. Vaccine inequity was
obvious and characterized by fewer people in South Asia vaccinated with single dose vis a vis the developed
countries. Vaccine hesitancy was another obstacle that kept the vaccination rates low. Difficult to reach areas
in Afghanistan, Bhutan, Maldives, Nepal could not fully access vaccines. South Asian countries need to
strengthen their health system for efficient deployment of vaccines in future health emergencies. At the same
time the global agencies and developed countries must address the issue of vaccine access to low-income
countries to mitigate the impact of pandemic all over the world.
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South Asia Region

Afghanistan, Bangladesh, Bhutan, India, Maldives, Pakistan, Nepal, and Sri Lanka collectively
constitute South Asia. Indian Ocean, Arabian Sea, and Bay of Bengal along with mountain ranges of
the Himalayas, Hindu Kush, and the Karakoram are part of South Asia’s geographical landmarks
that extend to alluvial plains of the Indus, Ganga, and Brahmaputra rivers (Map 1).

© 2024 by the author(s). Distributed under a Creative Commons CC BY license.
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Map 1: Geographical location of South Asian countries.

With a total land area of 6.4 million km? inhabited by 2.04 billion people, South Asia has a density
of 317 individuals per km?2. Every fourth person in this world inhabits South Asia. Women constitute
48.85% of the entire population. Figure. 1 shows the estimated population of South Asian countries
in 2023. This indicates a huge population base of adults and children that requires vaccination for
various diseases. With a fertility rate of 2.04, this population is likely to increase to 26.5% of the global
population by 2030 [1].

The World Bank has categorized South Asia countries based upon their gross national income
(GNI). All South Asia countries, except Afghanistan and Maldives have been classified as belonging
to low middle income country, Afghanistan continues to be a low income category, while Maldives
is categorized as upper middle income country [2]. The human development index (HDI) values for
seven countries ranges from 0.478 (Afghanistan) to 0.782 (Sri Lanka). Maldives has a value of 0.747
and remaining four countries are with HDI value of little more than 0.600 [3].
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Figure 1. Estimated population of countries in South Asia, 2023. Source:
https://www.worldometers.info/world-population/southern-asia-

population/#:~:text=Countries %20in%20Southern%20Asia&text=The%20current%20population%200
{%20Southern,of%20the%20total %20world %20population.

Vaccination is greatly influenced by the extent and outreach of the health system especially
efficiency of its universal health coverage (UHC). In recent past, South Asian countries have made
considerable progress (Figure 2) in improving their respective UHC Service Coverage Index in
accordance with the UN Sustainable Development Goal 3.8 [4].
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Figure 2. Improvements in UHC service index in South Asia (2000-2021).
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COVID-19 Pandemic in South Asia

The World Health Organization (WHO) has reported, till February 2024, 49.23 million cases of
COVID-19 and more than 600,000 deaths from South Asia. India accounts for almost 92% of cases
and 89% of all deaths in South Asia [5]. Figure 3 shows the number of COVID-19 cases per million
population in South Asia.
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Figure 3. COVID-19 cases in South Asia per million population (Source WHO).

Role of COVID-19 vaccines

Vaccines have been recognized as the most cost-effective public health intervention including in
any health emergency. Despite a novel virus, vaccines against SARS CoV 2 were rapidly developed
and mass produced by several vaccine manufacturers across the world. The national regulatory
authorities and the World Health Organization (WHO) also fast-tracked the approval processes and
granted emergency use authorization to a large number of vaccines.

Till March 2024, more than 13 billion doses of COVID-19 vaccine doses have been administered
globally, thereby vaccinating > 70% of world population with at least one dose. The disparities
between developed and developing countries becomes obvious in access and utilization of COVID-
19 vaccine with only 32.7% of people in low income countries having received only one dose during
this period [6].

Despite challenges in access and deployment of COVID-19 vaccine, it became the mainstay of
the pandemic control in South Asia as soon as their efficacy in reducing severity, hospitalization and
mortality became obvious based upon studies elsewhere [7].
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Figure 4. COVID-19 vaccine doses administered per 100 people (All doses, including boosters, are
counted individually) Source: https://ourworldindata.org/grapher/cumulative-covid-vaccinations-
income-group?country=AFG~BTN~BGD~IND~MDV~NPL~LKA.

An Indian study had demonstrated that vaccination with even a single dose reduces deaths,
duration of hospitalization, and disease severity [8]. Among Indian armed forces, vaccination with
two doses showed significant reduction in mortality [9]. Similar results were observed with two doses
in the general community [10]. It is estimated that almost 14.4 million deaths from COVID-19
infection could be averted globally during December 2020 and 2021[11].

Though indigenous development and production of COVID-19 vaccines were limited to India
in South Asia, this made it possible for other countries to obtain vaccines from India. Till May 2022,
India had produced 2.4 billion doses of COVID-19 vaccines of which almost 94% were utilized
domestically [12] for immunizing 1.02 billion people with at least one dose [13]. Six Indian vaccines
have obtained Emergency Use Authorization (EUA) by the national regulatory agency of India.
These are COVISHIELD (AstraZeneca: ChAdOx1 nCoV-19 Corona Virus Vaccine
(Recombinant),CoVaxin (whole cell vaccine indigenously produced), ZyCoV-D- (DNA vaccine),
CORBEVAX™- (protein subunit vaccine.), GEMCOVAC™-19 — (mRNA vaccine) and iNCOVACC-
(intranasal COVID-19 Vaccine)[14]

During the COVID-19 pandemic, the South Asian countries had access to WHO Emergency Use
Listing (EUL) approved seven COVID-19 vaccines that included Sinovac, Sinopharm,
Oxford/AstraZeneca, Covishield, Moderna, Pfizer/BioNTech, and Janssen [15]. WHO, in alliance with
the Global Alliance for Vaccines and Immunization (GAVI), the Coalition for Epidemic Preparedness
Innovations (CEPI), and UNICEF, launched COVAX programme with the goal of providing equitable
access to COVID-19 vaccines across the world. The number of doses of COVID-19 vaccine
administered in South Asia till March 2024 is shown in Figure 4. The variations in numbers are due
to financial, logistical, access and deployment factors apart from vaccine hesitancy that was shown
by different segments of population and described subsequently.

The COVAX programme was complemented by the Asian Development Bank (ADB) by
launching a $9 billion Asia Pacific Vaccine Access Facility (APVAX) to provide support to ADB
member countries to procure and deploy safe and effective vaccines and appropriately
strengthening the health systems to efficiently utilize the COVID-19 vaccines [16]. With the help of
ADB, and under its APVAX facility, Bangladesh shall be establishing a vaccine manufacturing unit
and strengthening its regulatory mechanism in the next few years [17].
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Political Commitment and National Initiatives

Despite having a history of frequent public health emergencies due to infectious agents, South
Asia countries have not been fully prepared to combat the onslaught of COVID-19 pandemic that
began its fury in this region in 2020. The Global Health Security index for South Asian countries has,
in 2021, varied from 28.8 for Afghanistan to 42.8 for India [2] with Bangladesh (35.5), Bhutan (39.8),
Maldives (32.0), Nepal (34) and Sri Lanka (34.1) having an index of between 30-40 [18].

Yet, soon after the onset of COVID-19 pandemic in February-March 2020, South Asian countries
initiated public health interventions. These included international travel restrictions, quarantine,
proactive lockdown measures and vaccination, as soon as it became available. Recognizing the
importance of intercountry cooperation, a ‘COVID-19 Emergency Fund’” was established to
implement a regional strategy to fight the pandemic [19].

A State of Emergency was declared in Maldives and Sri Lanka under the available legal
instruments. Other countries utilized existing laws. As an example, India invoked Epidemic Diseases
Act [20] and National Disaster management Act [21] that provided additional sweeping powers to
the executive to contain spread of pandemic and management of cased. Similarly Nepal and
Bangladesh invoked respective existing laws and ordinances [22].

The COVID-19 pandemic has exposed the vulnerabilities of the South Asian region. The region
is fraught with the burgeoning double burden of communicable and non-communicable diseases,
limited or low access to quality health care, widespread poverty and malnourishment [23]. All these
contributed to amplifying the impact of the pandemic on human life, social chaos and economic

distress.

Engagement with Private Sector

All sectors of society were affected by the COVID-19 pandemic. The response was multisectoral
with the private sector, being the dominant health services provider in all South Asian countries,
except Bhutan, roped in through governmental orders, policy tweaking, and wilful cooperation of
the private sector.

The private health-care sector in LMICs is characterized by a variety of establishments that range
from individual practitioners. Chemists, non-for-profit organizations as well as for-profit specialist
hospitals [27]. On availability of COVID-19 vaccine, all segments of the private sector were engaged
to deliver vaccines at a nominal change.

Coordination with the private sector was the theme of one of the 11 high powered committees
constituted by the Government of India [24]. Representatives of the private sector were incorporated
in India’s National Technical Group on Vaccination against COVID-19 [25]. Discovery and
production of vaccines by the private sector were encouraged, supported and collaborated in India
resulting in access to the country, and numerous other countries to quality COVID-19 vaccines.

Sri Lanka established the Presidential Task Force for COVID-19 to steer multisectoral response
and designated the National Operations Centre for Prevention of COVID-19 Outbreak to coordinate
prevent, control, quarantine, and other pandemic-related operations through all public and private
sector entities [26].

Private sector also provided support to the national authorities through donation of cash and in-
kind. Major contributions of the private sector were for supplementing government activities in
vaccination including production and administration of vaccines at government approved rates.

Vaccine Utilization in South Asia

Almost all vaccines that were accorded emergency authorization by the World Health
Organization, and were available in the global market were utilized in South Asia (Table 1). Only
exception was the Sinovac vaccine. AstraZeneca vaccine produced in India was the mainstay of the
vaccination programme in South Asian countries. Few of the vaccines were donated, some came
through COVAX while remaining were procured by the countries through their respective internal
resources. Substantial funding was provided by the international development partners mainly the
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World Bank and the ADB [28]. The vaccination program indeed reduced the COVID-19 impact and
eased the lockdowns and other restrictions thus facilitating economic activities.

Table 1. COVID-19 Vaccines used in South Asia during 2021.

Afghanistan Bangladesh Bhutan India Maldives Nepal Sri Lanka
Sinovac - - - - - - -
Sinopharm + + + - + + +
AstraZeneca
(incl Covishield brand + + + + + + +
produced in India)
Moderna - + + o - - +
Pfizer/BioNTech - + + - + + +
J&J/Janssen + - - - i T _
Covaxin - - - + - - -
Sputnik - - - + _ _ T

*Limited import.

The governments of the South Asian countries spent a good percentage of their health budget to
purchase COVID-19 vaccines from various sources including the global market. Vaccine supply was,
however,limited in the initial first year. Accordingly, countries decided to phase out vaccination
process matching with the risk profile of the population. Different phases were created by the
national authorities to make best and rational use of available vaccines as shown in Table 2.

Table 2. Phasing of COVID-19 vaccination in South Asia.

Country Vaccination Phases*
() (1)
Bangladesh, Phase 1 (3%) Phase 2 (17%) Phase 3 (80%)
India, HCWs Rest of population
Maldives . ’ Elderly with comorbidities . PoP
Front line workers in sub phases
(1) o, o,
Phase 1 (20%) Phase 2 (20%) Phase 3 (30%) Phase 4 (30%)
Bhutan People with Students >12 Children <12 and Rest of nonulation
comorbidities and school staff pregnant women bop
. V)
Phase I: (3%)  Phase 2a: (15%) \ Phase 3: 33%)  pyoce 4: (41%)
. . Phase 2b: (8%) Students >12,
Nepal HCWs, Front line People with Rest of
workers comorbidities Elderly school staff, opulation
<poverty line pop
. Phase 1: (20%) Phase 2: (80%)
Sri Lanka Vulnerable population Rest of population

*Figures within parentheses indicate percent of total population that was targeted in corresponding phase.

Phasing of Vaccination

The basic principle of phasing of vaccination was to prioritize the high risk and vulnerable
population. Accordingly, all countries offered vaccination to front line workers and health care staff
that were in continuous and direct contact with the infectious patients especially in areas with weak
infection prevention and control facilities and practices. Based upon epidemiological data of
significantly higher mortality and severe clinical outcomes in elderly with co-morbidities [29], they
were categorized priority population and given precedence over otherwise healthy population in all
countries.

The phased vaccination was implemented vigorously by all South Asian countries (Figure 5).
This resulted in vaccination of a significant population with at least a single dose of COVID-19
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vaccine. Vaccination of various segments of populations, as per the phasing pattern, resulted in
partial vaccination with one dose of a large number of people (Figure 6).

Phased % population coverage with COVId-19

vaccine
120
100
80
60
40
20
0
Bangladesh Bhutan India Maldives Nepal Sri Lanka

W % population to be covered Phase 1 B % population to be covered Phase 2

H % population to be covered Phase 3 B % population to be covered Phase 4

Figure 5. Phased coverage of population with COVID-19 vaccine in South Asia Source: Personal
communication.
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Figure 6. Percent of population of country vaccinated with one dose of COVID-19 vaccine by Nov
2021.

Subsequent vaccination for the second dose lagged because of short supply of the vaccine and
vaccine hesitancy amongst the people. The percent of population with two-dose vaccination by the
end of November 2021 is shown in Figure 7.
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Figure 7. Number of people vaccinated with two doses by end of Nov 2021.

COVID-19 Vaccination Data Management

Data management is critical for any efficient vaccine programme. India developed and
implemented an exemplary and swift tool, COWIN which became the digital backbone of India’s
vaccination programmes. This open platform for universal vaccination was citizen-centric and
provided end-to-end solutions from registration to obtaining certificate of vaccination [30]. It
provided information on the next dose, location of vaccination centre, and fixed appointment for
vaccination. It generated actionable data for use by the programme managers at all levels. Graphic
presentation (Figure 8) of all data are available in public domain [31]
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Figure 8. India’s CoWin software generated analytic data on COVID-19 vaccine.

Support by International Development Partners

USAID provided around $500 million to South Asia, part of this funding was activities related
to vaccine procurement and deployment [32]. China and India provided substantial donations or
supply of vaccines to countries in South Asia. China was the first to donate a vaccine to Sri Lanka.
The latter procured additional doses with funding support from the World Bank and ADB and
quickly vaccinated half of its population with a single dose each. By March 2022, adult vaccination
coverage in Sri Lanka with two doses had reached 95% [23] .

The World Bank and the ADB have been the major donors to South Asia countries for
responding to COVID-19 pandemic including vaccine procurement and deployment as well as
technical support in designing vaccine related strategies [33].
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The Asia Pacific Vaccine Access Facility (APVAX) is ADB's $9 billion vaccine initiative offering
rapid and equitable support to its developing member countries as they procure and deliver effective
and safe COVID-19 vaccines [34]. The APVAX support was extended to Bangladesh, Bhutan, India,
Maldives, Nepal and Sri Lanka.

Vaccine Hesitancy

Vaccine hesitancy for all vaccines has been defined by the WHO as the reluctance or refusal to
vaccinate despite the availability of vaccines [35]. WHO considers it as of the ten threats to improve
global health. It became true during the COVID-19. A study conducted before the onset of the
pandemic and availability of the COVID-19 vaccine had predicted the uptake of COVID-19 vaccine
to be 55-90% [36]. The European Centre for Disease Control estimated that by 2022, only 75% of the
European population had been vaccinated [37].

WHO SAGE committee has identified the ‘3 Cs” model of determinants of vaccine hesitancy —
confidence, complacency and convenience [38]. Vaccine hesitancy in South Asia has a complex
genesis with several globally recognized factors influencing it [39] and compounded by the lack of
trust in the public health system and rapid misinformation spread through social media [40].

Vaccine hesitancy in Afghanistan was characterized by the belief amongst the public that the
vaccine provided to the low-income countries, is of low quality, unsafe and sufficient immunity to
combat the SARS CoV virus pre-existed in the local community [41]. Unwillingness to accept
vaccines in Bangladesh mainly centred around misinformation on poor efficacy of vaccines since it
was produced in India [42]. High coverage of vaccines in Bhutan (72%, Figure 7) was indicative of its
overall acceptance by the citizens [43]. Nepal, because of its low literacy and superstitions posed a
public health challenge in vaccinating the target number of people [44]. Sri Lankans were concerned
with the vaccine brand, its side effects, or allergies, and raised the question of how long they would
be protected from COVID-19 [45].

In a multicentric study in four urban slums in India leading major predictors for vaccine
hesitancy were found to be [1] complications/futility of getting vaccinated, [2] lack of understanding
of safety of vaccine and adverse events following immunization, [3] uncertainty of getting vaccine,
[4] dependence on others or family to make decision to vaccine and subsequent registration, [5] fear
of getting vaccinated and [6] unable to register [46]. All these factors are prevalent in developing
countries.

Challenges

Vaccinating an epidemiologically significant number of people during a pandemic is an
enormous task requiring substantial financial, technical, logistical and deployment strength which is
invariably lacking in almost all the developing countries. Vaccine development with an infrastructure
for scaling up production is extremely cost intensive. UNICEF has highlighted the plight of low-
income countries in timely accessing quality COVID-19 vaccine [47]. Several challenges have been
experienced in other Asian countries too, making these generic for all developing countries [48].

COVID-19 pandemic demonstrated the unethical advantage that resource rich countries have
over the rest of the world — all of which was affected by the pandemic. Preorder of more than 4.2
billion doses of COVID-19 vaccine obviated access to this product to developing countries even if the
countries had mobilized the resources for vaccine procurement [49].

The developing countries of South Asia inherently lacked pandemic preparedness and response
competence including their programmatic capacity for planning, need assessment, procurement,
quality assessment, logistics, allocation to different areas or populations, and deployment decisions.
Many countries (Afghanistan, Bhutan, Maldives, India, Nepal) have difficult terrain and unreachable
areas [50]. The cold chain especially for mRNA vaccines was inadequate outside big towns. Though
all countries had basic infrastructure available for storage and shipment of children’s vaccines,
suddenly expanded vaccine needs overwhelmed the system which required subsequent expansion
and building new capacity to respond efficiently in future.
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Several COVID-19 vaccines were provided emergency use authorization by the WHO but
national regulatory authorities in most of the countries in South Asia have weak national regulatory
authority and ill equipped national regulatory laboratories. A strong regulatory process instills
confidence in the people and assures access to quality biological products.

Vaccine hesitancy proved to be a hurdle in expanding vaccination and achieving the targets.
Misinformation and myths perpetuated by social media diminished confidence of the communities
in utility, safety and efficacy of the vaccines. Mass media and workers at the field level could not
fully mitigate hesitancy for vaccines.

Lessons Learnt

COVID-19 vaccine development was accelerated swiftly during the pandemic itself to respond
to unprecedented global crisis. The traditional vaccine development period used to be 10-12 years. It
was significantly reduced to 12 months for COVID-19 vaccine. Several reliable technologies viz whole
cell, recombinant, mRNA, DNA etc were explored and utilized to develop COVID-19 vaccines. Using
these technologies, especially mRNA platform, it is now possible that a vaccine against a novel
pathogen can be developed within 100 days [51].

The technologies developed for COVID-19 vaccines, especially mRNA vaccines, can easily be
utilized for production of other novel vaccines. This opens up avenues for production of vaccines
against viruses such as HIV. Repurposing a manufacturing plant for producing a new vaccine is
tedious and complicated but can be done as has been shown during the pandemic. This was
demonstrated by rapidly scaling up the production of new vaccines. More than 13 billion doses of
various COVID-19 vaccines were produced globally and administered in almost two years [54].
However, the protocols need to be developed for the production platforms to comply with swift
switch-over to production of new vaccines.

Bridging public and private sector expertise and infrastructure can accelerate development of
vaccine and scaling up production. In India, Indian Council of Medical Research and the Department
of Biotechnology (DBT), Government of India worked and supported several private sector vaccine
manufacturers to develop new COVID-19 vaccines. During pandemic, one vaccine was indigenously
developed in India. Subsequently with support from DBT, four more vaccines have been
indigenously developed in India [52]. This highlights the role government encouragement can play
to stimulate private sector to innovate and discover new products.

International technological advances and cooperation can yield swift results in developing
countries. Cooperation between AstraZenaca and Serum Institute of India (SII) resulted in production
by SII of more than 2 billion doses of COVID-19 vaccine which benefitted 146 countries [53]. The
foundations for such collaboration must be laid in advance.

Fast tracking regulatory approvals is possible and can be employed in future for quickly
deploying new vaccines and medicines especially to mitigate public health emergencies. The
National Regulatory Authorities (including national regulatory laboratories) need to be strengthened
to be effective using the WHO Global Benchmarking Tool that evaluates the overarching regulatory
framework and various regulatory functions that comprise it viz. national regulatory system,
registration and marketing authorization, vigilance, market surveillance and control, licensing
establishments, regulatory inspection, laboratory testing, clinical trials oversight, and NRA lot
release. A special component of quickly responding to public health emergency needs should be built
into it.

COVAX started with a noble intent of the equitable global vaccine distribution. This project was
co-led by CEPI, Gavi and WHO, with logistical support from UNICEF. However, it fell short of
funding and could not meet the vaccine procurement and distribution target of 2 billion doses by end
2021 [55]. The manufacturers who had committed to supply to COVAX (including SII) faulted since
either they had cut lucrative deals with rich countries or their national governments forced them for
preferential domestic supply because of raging pandemic. Global cooperation became futile talk
when it came to the national interest. Nationalism preceded pandemic containment. Resource rich
countries and those with indigenous production capacity were more worried about their own citizens
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and not for the pandemic containment or the protection of people in other countries. Of 13.57 billion
doses produced, around 71% of the world population received at least one dose. However, only one
out of three persons living in low income countries received a single dose of the vaccine.

Inequity was grossly visible during the pandemic despite the fact that in this interconnected
world, in pandemic scenario, either everyone is protected or none. Pandemics are contained only
when a majority of people across the world, irrespective of status and location, are vaccinated. But
that was not the case in the COVID-19 pandemic. According to latest data (March 2024) from
Worldindata.org, the number of doses given per 100 population in high income countries was 227;
for upper middle income countries the number was 216; for lower middle income countries 145 and
for low income countries it was a meagre 45 per 100 population [55]. It was unethical and contrary to
the global public health principles. This disparity can be eliminated ONLY if the developing countries
have their own R&D and production facilities within the country or within the Region. In Asia, this
capacity is available in China, India, Indonesia, and Thailand. ADB is supporting Bangladesh to set
up a vaccine manufacturing plant. At least Asia has adequate manufacturing capacity. Development
of new vaccine, scale production, rapid deployment and timely need-based access remain challenges.

Organizations such as Gavi, the World Bank, JICA, ADB and other development partners should
strengthen and make COVAX and APVAX arrangements more strong, robust, effective, binding,
equitable, ethical and feasible for playing a greater role in next public health emergency.
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