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Abstract
Vaccine hesitancy is considered a major barrier to achieving herd immunity against COVID-19. While multiple alternative 
and synergistic approaches including heterologous vaccination, booster doses, and antiviral drugs have been developed, 
equitable vaccine uptake remains the foremost strategy to manage pandemic. Although none of the currently approved 
vaccines are live-attenuated, several reports of disease flares, waning protection, and acute-onset syndromes have emerged 
as short-term adverse events after vaccination. Hence, scientific literature falls short when discussing potential long-term 
effects in vulnerable cohorts. The COVAD-2 survey follows on from the baseline COVAD-1 survey with the aim to collect 
patient-reported data on the long-term safety and tolerability of COVID-19 vaccines in immune modulation. The e-survey has 
been extensively pilot-tested and validated with translations into multiple languages. Anticipated results will help improve 
vaccination efforts and reduce the imminent risks of COVID-19 infection, especially in  understudied vulnerable groups.
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The future of the COVID‑19 pandemic: 
emerging problems and the way forward

It is unclear when, if and how natural regression of the ongo-
ing coronavirus disease 2019 (COVID-19) pandemic, which 
has been a cause of unprecedented global morbidity and 
mortality, will be achieved. Moreover, the progression of 
COVID-19 to a chronic endemic illness is likely to increase 
the burden of emerging problems such as post-COVID-19 
syndrome [1]. Preventive measures such as vaccination, can 

help reduce the socioeconomic and health burden associated 
with COVID-19 [2]. Thus, stringent advocacy for equita-
ble vaccine uptake could help relieve the strain on over-
stretched healthcare delivery systems, some of which have 
been pushed to the brink of collapse [3]. Vaccine efficacy, 
the longevity of immunity, the potency of booster doses, 
and the emergence of new severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) variants are considered 
important determinants in achieving herd immunity against 
COVID-19 [4].

Scientific ingenuity combined with global collaboration 
has accelerated the development, licensure, and dissemina-
tion of SARS-CoV-2 vaccines at an unprecedented pace. The 
milestone of 10 billion inoculations worldwide was already 
achieved in January 2022 [5] although there still remains 
considerable heterogeneity in the availability and uptake 
of vaccines across different regions. Nearly ten vaccines 
have been granted emergency use authorization (EUA), in 
addition to many vaccine candidates undergoing clinical 
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trials and even more in the pre-clinical phase [6, 7]. Hence, 
appraising the protective capacity, dynamics, and persis-
tence of immune responses following SARS-CoV-2 infec-
tion against different variants warrants rigorous research, 
especially with scarce evidence-base available.

Navigating uncharted waters: COVID‑19 
vaccination in patients with autoimmune 
diseases

Several health organizations have recently authorized 
booster vaccine doses for previously vaccinated patients [8]. 
However, the differing administration criteria and scarcity 
of data on the safety and efficacy profile of these booster 
doses have led to speculations about booster safety and effec-
tiveness in population groups with altered immunogenic 
responses. This specifically applies to the immunocompro-
mised, those with autoimmune diseases, and patients under-
going immunotherapy. Heterologous vaccination is also a 
novel strategy to induce stronger immunogenic responses 
with acceptable reactogenicity profiles in the face of global 
vaccine supply interruptions and transmission of emerging 
variants [9]. Interestingly, this ‘mix and match’ vaccination 
approach has yielded 20- to 60-fold greater titers of neutral-
izing antibodies against the SARS-CoV-2 variants by includ-
ing diverse spike sequences [10].

Recent data from the ongoing COVID-19 vaccination in 
autoimmune disease (COVAD) study [11] and other large 
alliance-based research projects have shown the short-term 
adverse effects of COVID-19 vaccination in patients with 
autoimmune diseases are comparable to those in healthy 
controls. Yet, vaccine hesitancy continues to be an impedi-
ment to achieving mass immunisation, including vulnerable 
patient groups [12]. Vaccine hesitancy is mainly contingent 
on expedited vaccine development and authorization, social 
media misinformation, distrust in health authorities, per-
ceived adjunctive risks, certain religious beliefs, conspiracy 
theories, limited research, and assessment, mobilised oppo-
sition, and strategic politicisation against mass immunisation 
efforts [13]. Whilst certain nations, e.g. Brazil, South Africa, 
Denmark, and the UK are highly receptive to vaccine uptake 
with approximately 80% vaccination rates, they constitute 
only 10–20% of the global population [14]. The World 
Health Organization has rightly identified vaccine hesitancy 
as one of the top ten global health threats, with discrepan-
cies in confidence, complacency, and convenience as key 
background players [15]. Vaccine hesitancy is especially a 
concern in understudied and vulnerable populations, such as 
pregnant and lactating women, who were largely excluded 
from the initial vaccine safety trials. While additional data 
are required to determine the long-term effects of maternal 
reactogenicity, current evidence strongly suggests that the 

benefits of maternal vaccination outweigh the theoretical 
risks [16].

While newer antiviral agents, such as Molnupiravir, 
Paxlovid, and Sotrivimab, are currently in use, their effi-
cacy in patients with specific autoimmune diseases is yet 
to be ascertained [17]. Despite the favourable adverse 
drug event (ADE) profile of SARS-CoV-2 vaccines, there 
have been concerns regarding the activation of aberrant 
immune responses. The adjuvants of inoculation can induce 
hypersensitivity reactions, and those with a heightened 
immune response or with an immunocompromised status 
may respond differently [18]. Since none of the currently 
authorised COVID-19 vaccines are live, the Centers for 
Disease Control and Prevention (CDC) considers them safe 
for administration to individuals with modulated immunity 
although with variable levels of protection [19]. However, 
skepticism regarding the long-term safety and efficacy of 
the vaccines, with reports of waning protection over a few 
months, the emergence of new autoimmune diseases as per 
several reported cases [20], and the exclusion of suscepti-
ble populations from phased vaccine administration have 
instilled concerns about vaccine safety and tolerability in 
this group [12]. Preliminary data from recent large-scale 
alliance-based studies suggest that the short-term effects of 
vaccination are comparable in patients with autoimmune dis-
ease and healthy controls and that the benefits of vaccination 
in reducing the severity of COVID-19 infection outweigh the 
risk of post-vaccination adverse effects in cases of immu-
nomodulation [21].

A step towards meaningful data: 
the COVID‑19 vaccination in autoimmune 
diseases survey

The paucity of evidence-based literature on the short-term 
safety of COVID-19 vaccines in patients with autoimmune 
diseases aroused distrust amongst these individuals despite 
the widely-asserted safety of vaccines [12]. To address this, 
the COVAD study was conceived, as a patient-reported 
international electronic survey, to collect meaningful data 
on the safety and tolerability of COVID-19 vaccines in 
patients with autoimmune diseases and healthy individuals. 
The baseline survey featured 36 questions, was hosted on the 
surveymonkey.com platform, translated into 18 languages, 
and circulated in early 2021 by the global COVAD study 
group of 110 physicians in over 94 countries. The initial 
survey collected over 19,200 responses that helped compile 
meaningful data on the short-term safety profile of COVID-
19 vaccination [11]. However, questions regarding the long-
term safety of COVID-19 vaccination remained unanswered.
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Unanswered questions: the 2nd COVAD 
survey

Thereafter, the COVAD-2 survey was formulated with a 
similar methodology for its development, dissemination, and 
data collection as the baseline COVAD-1 survey to build 
on the information previously collected while preserving 
the original core item set. COVAD-2 will thus serve as a 
follow-up survey for past respondents and a standalone sur-
vey for new participants. The COVAD-2 e-survey has been 
vetted and extensively pilot-tested by a group of interna-
tional experts including rheumatologists, neurologists, and 
internists. It has further undergone testing in patients and 
lay public and medical students to ensure the questions are 
simple and easy to understand. It is being translated into 
several languages and will then be hosted on the online plat-
form surveymonkey.com followed by dissemination by the 
international expert COVAD study team on social media 
platforms (e.g. WhatsApp, Facebook, Instagram, and Twit-
ter) and among patient groups in the out patient clinics. Spe-
cial efforts are being made to cover regions of the world that 
were relatively under-represented in the current literature 
and COVAD-1 survey, including Africa, South America, and 
several countries in Asia.

This ongoing patient-reported study follows the prede-
fined guidelines for survey-based reporting and is conceptu-
alised to gather global data on the long-term efficacy of vac-
cines [22, 23]. Moreover, it will answer additional questions 
not previously explored in the baseline survey, such as the 
potential of vaccine-induced disease flares, de novo emer-
gence of autoimmune diseases, effects of booster vaccine 
doses, and specific risks of antenatal vaccination. A more in-
depth insight into the effects of vaccination on the functional 
status and quality of life of patients with autoimmune dis-
eases, particularly idiopathic inflammatory myopathies, as 
well as pregnant and lactating women will also be acquired. 
Using the Patient-Reported Outcomes Measurement Infor-
mation System (PROMIS) global and physical function 10A 
will offer the opportunity to objectively quantify the impact 
of breakthrough infections and even long COVID-19 [24]. 
The COVAD-2 survey questionnaire is included in Supple-
mentary File 2.

Data will be downloaded from surveymonkey.com in 
Microsoft Excel format and imported into statistical analysis 
packages for further analysis. Descriptive statistics will be 
used with intergroup comparisons ad hoc using Stata. Open-
ended responses will be qualitatively analysed with manual 
allocation to pre-existent or new categories while incomplete 
responses will be excluded. The anonymized dataset will 
be open to future analysis of proposed hypotheses, research 
questions, and study designs approved by collaborators of 
the COVAD steering committee for scientific validity and 
feasibility.

Results will be disseminated in select peer-reviewed jour-
nals, on virtual platforms, and at academic conferences. A 
summary of the study outcomes in plain language will be 
provided to the respondents upon request. All information 
about the project, such as study design, project administra-
tion, and publication preprints, will be made available upon 
request. At the conclusion of the study, recruitment materi-
als, project destination links, and online survey media will 
be deactivated or removed. All data will remain confidential 
with the principal investigator for a period of five years.

Bridging the gap: bringing patients 
and healthcare providers closer in the era 
of COVID‑19

Although the switch to remote consultations during the 
COVID-19 pandemic has widened the communication gap 
between healthcare providers and patients, it is imperative to 
address patient concerns and adverse events following vac-
cination as gathered by this self-reported survey. The results 
will help improve vaccination efforts and provide future 
policymakers with valuable data to formulate immunisation 
guidelines and reduce the imminent risks of COVID-19 in 
high-risk immunosuppressed groups that are currently under-
studied. Collaborative efforts toward rebuilding public confi-
dence and community engagement with research-backed com-
munication are essential for improving vaccine acceptance 
among those now holding views of vaccine hesitancy. The 
COVAD-2 survey thus follows a similar methodology for its 
development, dissemination, and data collection as the base-
line COVAD-1 survey and aims to promote evidence-based 
health literacy in immunologically vulnerable populations.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s00296- 022- 05157-6.
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