Public health implications of SARS-
CoV-2 variants of concern: a rapid

BM)J Open

To cite: Somerville M,

Curran JA, Dol J, et al. Public
health implications of SARS-
CoV-2 variants of concern: a
rapid scoping review. BMJ Open
2021;11:¢055781. doi:10.1136/
bmjopen-2021-055781

» Prepublication history and
additional supplemental material
for this paper are available
online. To view these files,
please visit the journal online
(http://dx.doi.org/10.1136/
bmjopen-2021-055781).

Received 11 August 2021
Accepted 22 October 2021

| '.) Check for updates

© Author(s) (or their
employer(s)) 2021. Re-use
permitted under CC BY-NC. No
commercial re-use. See rights
and permissions. Published by
BMJ.

For numbered affiliations see
end of article.

Correspondence to
Dr Janet A Curran;
jacurran@dal.ca

scoping review

Mari Somerville @ ,"? Janet A Curran

.12 Justine Dol,! Leah Boulos,®

Lynora Saxinger,* Alexander Doroshenko,® Stephanie Hastings,®

Bearach Reynolds,”? Allyson J Gallant
Daniel Crowther
Jeannette Comeau,'° Holly McCulloch

ABSTRACT

Objectives The four SARS-CoV-2 variants of concern
(VOC; Alpha, Beta, Gamma and Delta) identified by May
2021 are highly transmissible, yet little is known about
their impact on public health measures. We aimed to
synthesise evidence related to public health measures and
VOC.

Design A rapid scoping review.

Data sources On 11 May 2021, seven databases
(MEDLINE, Embase, the Cochrane Database of

Systematic Reviews, Central Register of Controlled Trials,
Epistemonikos’ L-OVE on COVID-19, medRxiv, bioRxiv)
were searched for terms related to VOC, public health
measures, transmission and health systems. No limit was
placed on date of publication.

Eligibility criteria Studies were included if they reported
on any of the four VOCs and public health measures, and
were available in English. Only studies reporting on data
collected after October 2020, when the first VOC was
reported, were included.

Data extraction and synthesis Titles, abstracts and full-
text articles were screened by two independent reviewers.
Data extraction was completed by two independent
reviewers using a standardised form. Data synthesis

and reporting followed the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses extension for
Scoping Reviews guidelines.

Results Of the 37 included studies, the majority assessed
the impact of Alpha (n=32) and were conducted in Europe
(n=12) or the UK (n=9). Most were modelling studies
(n=28) and preprints (n=28). The majority of studies
reported on infection control measures (n=17), followed
by modifying approaches to vaccines (n=13), physical
distancing (n=6) and either mask wearing, testing or hand
washing (n=2). Findings suggest an accelerated vaccine
rollout is needed to mitigate the spread of VOC.
Conclusions The increased severity of VOC requires
proactive public health measures to control their spread.
Further research is needed to strengthen the evidence for
continued implementation of public health measures in
conjunction with vaccine rollout. With no studies reporting
on Delta, there is a need for further research on this and
other emerging VOC on public health measures.

. Hwayeon Danielle Shin,! Helen Wong,'
' Marilyn Macdonald," Ruth Martin-Misener,’

.2 Andrea C Tricco @ 11213

STRENGTHS AND LIMITATIONS OF THIS STUDY

= To the authors’ knowledge, this rapid scoping re-
view is the first to comprehensively synthesise the
evidence related to variant of concern (VOC) and
public health measures.

= This review involved stakeholder engagement
throughout the entire review process to ensure find-
ings were accurately reported and relevant for end
users.

= The majority of studies were preprints and not yet
peer reviewed, thus findings should be interpreted
with caution

= This rapid scoping review highlights the heteroge-
neity of the existing literature and provides recom-
mendations for future research.

= As of May 2021, most studies reported on Alpha and
none reported on Delta, suggesting that ongoing
research is needed on the impact of public health
measures on newly emerging VOC.

INTRODUCTION

The SARS-CoV-2, responsible for COVID-19,
was initially detected in December 2019, and
in March 2020, the WHO declared COVID-19
a global pandemic.' As of May 24 2021, over
166 million cases of COVID-19 had been
detected worldwide, and 3.5 million deaths
have been reported as a result of the virus.”
The growing number of COVID-19 cases pres-
ents significant challenges for health systems
as they try to adapt and enforce public health
measures to control the spread of the virus to
prevent further death and disability.

An additional public health challenge of
COVID-19 is related to the emergence of
SARS-CoV-2 variants of concern (VOC).?
The WHO defines VOC as novel SARS-CoV-2
strains with increased potential for transmis-
sion, presence of genomic mutations and
rapid spread across nations or regions with
potential for decreased effectiveness of public
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health measures.” As of 31 May 2021,” the four circulating

VOCs include Alpha (B.1.1.7) and Beta (B.1.351) which

were both identified in December 2020, Gamma (P.1)

which first originated in January 2021 and, most recently,

Delta (B.1.617.2) which emerged in May 2021.° While

evidence continues to emerge about these four VOCs,

there are clear indications that they are more transmis-
sible than non-VOC strains.”” The increased transmissi-
bility of VOC highlights the urgent need for countries to
enforce measures to prevent further spread of COVID-19.

Initially, national governing bodies were directed to
manage the spread of COVID-19 through a combination
of public health measures and health system restruc-
turing.m While the WHO provided initial instruction for
managing the spread of COVID-19,"" contextual differ-
ences between regions meant public health officials had to
make decisions in the absence of evidence. The majority
of public health measures initially introduced across juris-
dictions focused on reducing virus transmission through
general public health protocols such as hand washing,
coughing etiquette, avoiding person-to-person contact
and staying home if unwell."" However, as more infor-
mation about COVID-19 began to emerge, public health
officials introduced additional measures such as mask
wearing, testing, lockdowns and border restrictions.'*"*
After the introduction of these public health measures in
early 2020, many countries witnessed a downward trend
in case numbers by mid-2020, signalling the stabilisation
of wave 1."° These epidemiological trends indicated the
potential, positive impact of public health measures on
mitigating COVID-19.

While public health measures were effective in slowing
the initial spread of COVID-19, the emergence of VOC
presents a new challenge for public health officials and
policy makers. With continuously changing and limited
available evidence on the highly transmissible VOC, there
is a need to explore how public health measures impact
the spread of VOC, and whether changes to public health
protocols are needed in relation to VOC characteristics.
Therefore, the aim of this study was to synthesise the liter-
ature on the four circulating VOCs and their impact on
public health measures. This study attempted to answer
the following research questions, which were determined
through consensus meetings with knowledge users and
stakeholder groups:

1. What is known about the global implications of the
four circulating VOCGs for public health measures on:
A. Modifying approach to vaccination?

B. Modifying infection prevention measures in the
community?
C. Modifying infection control procedures?

METHODS

Study design

A rapid scoping review was conducted, following stan-
dard methodological guidelines for rapid'® and scoping
reviews.'” This type of review can be beneficial to inform

urgently needed practice or policy change, which is the
case for the rapidly evolving COVID-19 pandemic.
Ethics approval was not required for this study. The
research team collaborated with knowledge users (public
health and infectious disease experts, researchers and
policy makers) through regular meetings to identify the
research question, design the search strategy and synthe-
sise the evidence. The research question was guided
by the Population, Context and Concept framework
proposed by scoping review guidelines.'” For the purpose
of this review, population includes individuals/commu-
nities affected by VOC, concept includes public health
measures and context includes any country or region.

Patient and public involvement

Patient partners, experienced in patient engagement but
not the lived experience of being diagnosed with COVID-
19, were invited to review the summary of findings table.
Patient partners will assist in disseminating the key find-
ings of the published paper for a public and lay audience.

Protocol

The study protocol was registered with Open Science
Framework (https://osf.io/tkrbm/) 19

Search strategy

A literature search was designed by an information
specialist (LB), trained in scoping review methodology,
to identify all sources related to VOC. Seven electronic
databases were searched, including MEDLINE (Ovid
MEDLINE All), Embase (Elsevier), the Cochrane Data-
base of Systematic Reviews (CDSR), Central Register
of Controlled Trials (CENTRAL) (Cochrane Library,
Wiley), Epistemonikos’ L-OVE on COVID-19, medRxiv
and bioRxiv. No limitation was placed on date of publi-
cation, but the search was restricted to English-only
sources. Any non-English results returned by the search
were translated where possible and considered for inclu-
sion. The search was conducted on 11 May 2021. The
full search strategy for all databases can be found in the
online supplemental material 1.

Eligibility criteria

Studies were eligible for inclusion in the review if they
reported on any of the four VOCs which were identi-
fied by the WHO at the time of the search: Alpha, Beta,
Gamma and Delta (also known as B.1.1.7, B.1.351, P.1
and B.1.617.2, respectively). Studies also had to report
on public health measures, relating to three overarching
subtopics: modifying approach to vaccines, infection
prevention or infection control measures. This could
include studies that reported on lockdown measures, quar-
antine, physical distancing, mask wearing, hand washing,
outbreak management and/or vaccination scheduling.
Any study setting, country and population were eligible
for inclusion. Due to the first VOC, Alpha, being identi-
fied in October 2020, any studies that reported on data
collected before October 2020 were excluded. Grey liter-
ature preprint articles were also eligible for inclusion in
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this review. Studies that reported on immune escape,
vaccine efficacy, non-VOC-related impacts, novel testing
approaches, transmission, health system measures, animal
studies or case studies without data related to public
health measures were excluded. While this review did not
consider studies that reported on health system impacts,
these data were extracted and synthesised in a separate
review (Dol | et al Health systems impacts of SARS-CoV-2
variants of concern: A rapid review).

Screening

Screening occurred in two stages and was conducted by
11 authors (MS, JAC, JD, LB, AJG, HW, HDS, MM, RM-M,
BR, DC). First, titles and abstracts of identified studies were
uploaded to the online systematic review synthesis software,
Covidence,” and independently screened in duplicate.
Then, full texts of articles were reviewed and independently
screened in duplicate. Conflicts were resolved by an indepen-
dent reviewer from the research team (MS, JD, JAC or LB).
All screening tools were pilot tested prior to use.

Data extraction

A data extraction form was developed based on the
research questions and in collaboration with the knowl-
edge user partners. Study characteristics, including study
design, population, sample size, country, date of publica-
tion and objective, were reported in the data extraction
form. Details about the type and number of VOGs
reported in the study were also extracted. Outcome data
related to the specific public health measures employed
in the study were extracted and reported in the stan-
dardised data extraction form.

Quality appraisal

Although quality appraisal is an optional step in scoping
review methodology, based on discussions with knowledge
users, it was decided to include this step in our review.The
Newcastle-Ottawa Scale (NOS) was used to appraise obser-
vational studies in this review.”' As the NOS tool was orig-
inally developed for case—control and cohort studies, the
adapted NOS tool™ was used to appraise studies of cross-
sectional design. Modelling and laboratory-based studies
were excluded from quality appraisal. Following a pilot
test, two members of the research team (MS, BR) inde-
pendently completed quality appraisal of the included
studies. Researchers then met to discuss their final scores.
When researchers disagreed on their scores, a third inde-
pendent team member (JAC) joined the discussion until
a consensus was reached about the final quality score of
each study. Preprint studies are sometimes excluded from
reviews; however, due to the rapidly emerging nature of
COVID-19 research, preprint studies were included for
synthesis. An additional layer of quality appraisal was
applied to preprint studies by subtracting two points from
preprint study scores. This deduction was based on advice
from knowledge users and methodological experts (ACT,
LS, SH, AD).

Data synthesis

Following data extraction, reported outcomes from each
study were described and categorised based on public
health topic. The findings were reported in a table along-
side the quality appraisal score. The Preferred Reporting
Items for Systematic Reviews and Meta-Analyses extension
for Scoping Reviews™ checklist guided the reporting of
this study (figure 1).

RESULTS

The electronic database search identified 3323 records.
After removal of duplicates, 2518 studies were screened for
eligibility. A total of 37 studies reporting on public health
measuresinrelation to VOCwere included after screening.
The majority of included studies reported on the Alpha
VOC (n=32).**"* The majority of studies were conducted
in Europe (n=12),2* 2230385390 4447515355 ) cve d by the
UK (n=0),262832333642455056 {jg A (1y_q) 253738414348 405457
Brazil (n=3),">% Canada (n=1),"! South Africa (n=1),*
Israel (n=1)"" and Japan (n=1)%? (figure 2). Additional
details of each study can be found in the online supple-
mental material 2.

The majority of studies were modelling studies (n=28)
and 28 were preprints. Nineteen studies reported on
infection prevention measures, of which 11 were specif-
ically related to outbreak management. Twelve studies
reported on modifying approach to vaccinations and
seven studies reported on infection prevention measures
(figure 3).

Quality appraisal

Of the 37 studies included in this review, three were cohort
studies and four were cross-sectional studies, and there-
fore underwent quality appraisal. Cohort study scores
ranged from 44% to 89% while cross-sectional studies
ranged from 10% to 80%. Of these seven cohort/cross-
sectional studies, two were categorised as low quality,?® **
three were of medium quality””' *® and two were consid-
ered high quality” ™ (table 1).

Question 1A: modifying approach to vaccination considering
vVoc

Of the 12 studies that reported on modifying approaches
to vaccination in consideration of VOC, seven were
modelling studies,” ** ** % 2 (hree were observa-
tional studies® ** *® and two were laboratory-based
studies.®* 7 Of the three observational studies, one was
appraised as medium quality”® and two were appraised as
low quality.28 2 Therefore, the findings should be inter-
preted with caution. The modelling and laboratory-based
studies were not appraised. Ten studies reported on
different vaccine schedules and VO(,5° 38 1346 47525758
One study reported on attitudes towards vaccines related
to VOC prevalence® and one study compared natural
protection versus vaccine protection against VOC."* A
summary of studies can be found in table 2.
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[ Identification of studies via databases and registers ]

Records identified from*: Records removed before
MEDLINE (n = 551) screening:

Embase (n = 460) Duplicate records removed
CDSR(n=2) {n=2805)

CENTRAL (n = 121) Records marked as ineligible
Epistemonikos (n = 1766) by automation tools (n = 0)
medRxiv/bioRxiv (n = 423) Records removed for other
Total (n = 3323) reasons (n = 0)

|
Records screened
(n=2518)

v

Reports sought for retrieval Reports not retrieved
(n = 458) (n=0)

Records excluded**
(n =2060)

[ Identification of studies via other methods ]

Records identified from*:
‘Websites (n = 0)
Citation searching (n = 0)

*Grey literature searching and citation
searching were not undertaken for this report.
Grey literature in the form of preprints were
retrieved from medRxiv/bioRxiv.

Reports sought for retrieval Reports not retrieved
(n=0) (n=0)

Reports excluded: (n = 421)
Wrong outcomes (n = 128)
Wrong time frame (n = 43)
Reports on immune escape (n = 36)
‘Wrong study design (n = 34)

g Reports assessed for eligibility
(n = 458)

=32)
Duplicate study (n = 27)
Madeling study (n = 27)

Reports on transmission (n = 25)
VOC not mentioned (n = 15)

Not a study (n=7)

— Animal study (n = 6)

Vaccine effectiveness (n = 4)
Withdrawn preprint (n = 4)
Newspaper article (n =1)
0Ongoing study (n = 1)

(n=37)
Reports of included studies

Reports on testing without public health impact (n

Reports on health systems arrangements (n = 25)

Case study without health system impacts (n = 6)

l

Reports assessed for eligibilif
P 5%) gibiity Reports n=0)

g Studies included in review

(n=37)

Figure 1

Preferred Reporting ltems for Systematic Reviews and Meta-Analyses (PRISMA) 2020 flow diagram for new

systematic reviews which included searches of databases, registers and other sources. VOC, variant of concern. From: Page

MJ et al®®

Vaccine schedules that offer greater protection

The 11 studies that reported on moditying approaches to
vaccine schedules and VOC were further categorised into
two subsections: (1) exploring vaccine protection using a
correlate of laboratory neutralisation in consideration of
variants; and (2) exploring different vaccination sched-
ules. Further details on each of these studies can be found
in table 2.

Exploring vaccine protection using a correlate of laboratory
neutralisation in consideration of variants

Three studies contributed data on mRNA vaccines,
which together showed vaccine protection after a second
dose (also referred to as booster dose) against the
Alpha,” * Beta® * and Gamma® 7 VOGs. Additional

3343 57

Country or Region and VOC @ Alpha

@ Beta

®Gamma

@Delta
Multiple VOC

Canada UKer Europe  Brazl  SouthAfrica Other
England

us

Figure 2 Overview of country or region of data collection
and variant of concern up until 11 May 2021.

protective effects were noted for older adults in one
study.”

Exploring different vaccination schedules

Seven modelling studies and one observational study
examined the impact of changes in vaccine scheduling
on VOC. Findings from these eight studies highlight the
importance of an accelerated vaccine rollout either in
isolation™***® or in conjunction with non-pharmaceutical
interventions (NPIs)® * 475152 prevent VOC-related
transmission, hospitalisations and deaths. Vaccine rollout
scenarios varied across studies in terms of length and
intensity, and included campaigns ranging from 6 to
24 months'’ and vaccination rates of 9/1000 doses per
person per day*® to 1/250 doses per person per day.” The

Country/Region and Public Health Sub-topic

® 8% o

UKor
Canada England Europe Brazil South Africa  Other

Figure 3 Overview of country or region of data collection

and public health subtopic up until 11 May 2021. VOC,

variant of concern.

@ Vaccination

@ Infection Prevention
Infection Control

@ Outbreak Mgmt.

4
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Table 1

Quality appraisal scores based on NOS tool for observational study designs

Average score per category

Preprint (PP) or Adjusted Total score (%) out Overall
Author, year peer review (PR) Source Selection Comparability Outcome score for PP of 9* or 101 quality
Cohort study design
Buchan et al 2021%" PP medRxiv 3.5 2 2.5 -2 6 (67) Medium
Chudasama et a/ 2021*> PR Journal of 3.5 2 2.5 N/A 8 (89) High

Infection

Lumley et al 20214 PP medRxiv 3 2 1 -2 4 (44) Low
Cross-sectional study design
Aiano et al*® 2021 PP SSRN 4 1 -2 5 (50) Medium
Bachtiger et al 2% 2021 PP medRxiv 2 1 -2 1(10) Low
Graham et al*® 2021 PR Lancet 3 2 N/A 8 (80) High
Victora et al®® 2021 PP medRxiv 4 1.5 2.5 -2 6 (60) Medium

*Cohort studies scored out of 9.

tCross-sectional studies scored out of 10; low score <50%; medium score 50%-80%; high score >80%.

N/A, not available; NOS, Newcastle-Ottawa Scale.

NPIs studied included physical distancing, testing strate-
gies and lockdowns of varying intensity, with one model-
ling study of 20 unique scenarios reporting NPIs to be
more important than vaccine rollout.”

Attitudes towards vaccination related to VOC

One cross-sectional study assessed changes in COVID-19
vaccine hesitancy related to VOC in the UK in late 2020
when Alpha began cilrculating.28 Following the emer-
gence of Alpha, intention to receive the vaccine increased
among participants, with changes in attitudes associated
with certain demographic characteristics.

Comparing immune protection after COVID-19 infection and
vaccination

One prospective cohort study of healthcare workers
(HCW) in the UK assessed the protection following infec-
tion from Alpha and one or two doses of Pfizer or Astra-
Zeneca vaccines.” Alpha did not significantly alter the
extent of protection following natural immunity or first
dose of vaccine, which means natural infection and/or
vaccination may effectively protect against Alpha.

Question 1B: modifying infection prevention measures in the
community

The second subquestion addressed by this review related
to the impact of infection prevention measures, such as
hand washing, mask wearing and physical distancing, in
the presence of VOC. Of the seven studies which reported
on this subtopic, five were modelling studies,34 8740 41 53
one was a laboratory-based study44 and one was observa-
tional.?’ The observational study was appraised as medium
quality. A summary of studies can be found in table 3.

Hand washing

One study compared the stability of the wild type, Alpha
and Beta, on different surfaces and their sensitivity to
heat, soap and ethanol.* Both wild type and VOC were
efficiently inactivated on treatment with at least 30%
ethanol for 30 s and hand soap for 1-bmin, confirming

that current measures of hand hygiene would be effective
against Alpha and Beta.

Mask wearing

Gurbaxani et al modelled face mask efficacy parameters
for a variety of mask types and fit.”” They found masks
have potential for significant reduction in both VOC and
non-VOC transmissions, even with moderately effective
masks, when they are consistently worn correctly by a
large portion of the population.

Physical distancing

Five studies assessed the impact of physical distancing on
transmission of AlphaQ6 34404153 and/or Beta.!! Together,
these studies found that due to the increased transmis-
sibility between contacts, additional NPIs should be in
place alongside physical distancing measures to contain
VOC spread.”® ** % #1 % These studies considered various
settings, including community,” workplaces,” schools™ *’
and universities.*

Question 1C: modifying infection control procedures

The third subquestion addressed by this review related
to adjusting infection control procedures in the presence
of VOC, such as duration of quarantine, testing strate-
gies, contact tracing and outbreak management. Of the
17 studies reporting on infection control procedures and
VOC, 12 were modelling studies,? 2 30 39 45 49 50 54-56 59 60
3 were observational® **** and 2 were laboratory-based
studies.***” Two of the observational studies were appraised
as high quality”® *® while one was considered medium
quality.”’ A summary of studies can be found in tables 4
and 5.

Duration of quarantine and/or isolation

Two modelling studies explored the impact of quarantine
on cases and deaths related to Beta® * and/or Alpha.54
Both studies highlighted the increased transmissibility of
VOC would require lengthier quarantines to control their
spread both within and between countries.
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Frequency or change of testing for VOC

Two studies reported on implications for potentially
modifying existing public health testing measures. One
study evaluated the use of a primer that could be used
in a rapid, low-cost screening protocol to detect voc.*
A second study evaluated the PanBio SARS-CoV-2 Rapid
Antigen Testin a sample of patients in South Africa, which
was found to be effective at detecting both wild type and
Beta.”” Together, these studies highlight potential, novel
testing strategies for detecting VOC when access to labo-
ratories for genome sequencing is limited.

Contact tracing
No studies were identified related to the impact of VOC
on contact tracing.

Changing approach to outbreak management

Thirteen studies reported on different approaches to
outbreak management across a range of settings and
outcomes. Four studies discussed managing outbreaks
through stricter lockdowns,25 363999 four studies reported
on the impact of physical distancing on outbreak manage-
ment™ *' ** % and five studies reported on outbreak
management through various public health measures
across community settings.” *> %% o6

Managing outbreaks through lockdown measures

The four studies reporting on managing outbreaks
through lockdown measures evaluated the impactof Alpha
on transmission® * and/or the economy® * through
lockdowns of varying length and intensity. Together,
these studies found that strict lockdowns effectively
reduced transmission of Alpha while less strict lockdowns
would see the reproductive number exceed one™** and
contribute additional financial costs to society.”” * One
study suggested the most effective approach to mitigate
the impact of Alpha would be a combination of frequent,
systematic testing along with quick, strict lockdowns.™

Managing outbreaks through physical distancing

Four studies explored managing outbreaks through phys-
ical distancing measures on the spread of Alpha® *' %
and Gamma.?’ Of the four studies, one assessed commu-
nity spread® and three assessed household spread.” ** %
All four studies found that physical distancing measures
were associated with a decrease in transmission.? *' 2%
However, in one of these studies, Gamma transmission
was higher when individuals remained close to home,
and where space was potentially limited.”” This study
highlights the need to tailor public health measures to
specific populations and that vigilance regarding house-
hold transmission is warranted.

Managing outbreaks through other public health measures

Five studies explored managing outbreaks through other
public health measures, not previously discussed. Three
studies modelled vaccination schedules and NPIs against
outbreaks of Alpha.”® * % Together, these studies found
that due to increased hospitalisation, intensive care unit
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(ICU) admission and death related to Alpha, subsequent
waves will only be prevented if two doses of vaccine are
administered quickly along with strict NPT measures.” *>
One study calculated that due to the increased transmissi-
bility of Alpha, public health measures should be strength-
ened by 33.7% to mitigate the spread.”® The fifth study
which explored the impact of temperature on VOC found
that although warmer temperatures were associated with
lower VOC transmission, this was only secondary to the
impact of public health measures.”

DISCUSSION

This rapid scoping review synthesised the evidence from
37 studies which reported on VOC and public health
measures. While the types of public health measures
varied in nature, the majority of studies were related to
infection control measures, and in particular, outbreak
management. Evidence overwhelmingly supports the
implementation of NPI measures (eg, lockdowns, phys-
ical distancing, mask wearing and hand washing) along-
side accelerated vaccine campaigns to mitigate the impact
of the highly transmissible VOC.

Most studies contributing data on vaccinations reported
on mRNA vaccines. This is not surprising as the first
vaccines to be approved for use were two mRNA vaccines,
commonly known as Pfizer-BioNTech and Moderna.” ©
While our review did not report on vaccine efficacy, more
research is needed to understand the impact of modi-
fying vaccine rollout for non-mRNA vaccines, such as
AstraZeneca, on VOC transmission. In addition, the three
studies reporting on vaccine protection using a correlate
of laboratory neutralisation included small samples of
34-51 individuals. There are limitations in generalising
these findings to a wider population. The findings of our
review clearly suggest vaccination campaigns be acceler-
ated in response to the more transmissible VOC. Some
models suggest a vaccination rate of 60-90 doses per
day per 10000 population is required to mitigate VOC
risk.”® ** Additionally, certain age groups, such as older
adults, should be targeted to optimise immune response
and prevention efforts. This is in line with many coun-
tries’ vaccine rollout plan where vaccine eligibility was
largely based on age and HCW status.” ** Clearly, there
is an urgent need for public health officials to adjust
their pandemic response measures to include accelerated
vaccine campaigns to mitigate the spread of VOC.

Studies in our review suggest strong NPI measures be
implemented in parallel with enhanced vaccine sched-
uling. The increased transmissibility of VOC signals the
need for more pre-emptive restrictions (close phase first
and then open with low case numbers) versus reactive
(open first, then close to prevent ICU saturation) strat-
egies. Studies relevant to this question focused broadly
on social distancing as a strategy, with no specific recom-
mendation regarding objective metrics such as prox-
imity time, distance or type of social distancing strategy.
Included studies identified the need for attention to

managing contacts in specific environments such as
households, educational and early care centres, and work-
place settings, yet few recommendations were provided
to address these needs. Without clear recommendations,
public health officials are left to make decisions based
on rapidly changing epidemiology and limited empirical
evidence. It is important to highlight that all included
studies reporting on NPIs were effective against VOC to
some degree. Clearly, further research is needed to guide
public health recommendations in response to VOC.

We identified limited evidence focused on modifica-
tion to hand washing or masking related to the emer-
gence of variant strains. This is surprising as public health
messages from national governing bodies encourage
mask wearing and hand washing as key infection preven-
tion measures.'* Although this may be considered a gap in
evidence, it is possible that these recommendations were
based on non-VOC data and have remained unchanged
with the emergence of VOC. With significant COVID-19
research efforts focused on developing and distributing
vaccines, it is possible that some public health measures
were implemented ahead of evidence. Certain measures,
such as hand washing, are common recommendations
for other viruses like influenza, and although there is
mixed evidence on the effectiveness of hand washing in
the community,”” hand washing recommendations for
COVID-19 are likely based on implicit evidence. Despite
the possible reasons for limited evidence associated with
public health measures and VOC, this highlights a need
for further research in this area.

Limitations

The rapid review study design allowed for a robust and
timely synthesis of current evidence related to VOC and
public health measures, highlighting a strength of this
study. However, due to the rapid production of the litera-
ture, the majority of papers in this review were preprints
and have thus not yet undergone peer review. This must
be considered when interpreting study findings. Addi-
tionally, our search strategy was limited to articles that
specified reporting on one of the recognised VOGs
(Alpha, Beta, Gamma or Delta). Given the growing trend
that VOCs are replacing the wild type as the dominant
strain and the continued emergence of other variants of
interest, future consideration of expanding the search
strategy may be warranted. Additionally, as the search
was conducted during a time when the Delta VOC was
just beginning to emerge (May 2021), no studies in
this review reported on Delta. New evidence related to
this VOC may have emerged since running the search.
Another limitation of restricting to studies that reported
specifically on VOC, it is difficult to interpret some of
the findings without taking into consideration the wider
literature on SARS-CoV-2. For example, we report on atti-
tudes towards vaccines only in context of VOC, without
wider acknowledgement of the extensive body of litera-
ture on vaccine hesitancy for non-VOC. Despite some of
these limitations, our study provides a novel overview of
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VOC research, which has direct and immediate impact on
population health. To our knowledge, no other reviews
have provided a synthesis of research on this topic to date.

CONCLUSION

The findings from this review highlight the urgent need
for further research employing rigorous study designs
on the implications of public health measures and VOC.
Apart from outbreak management and vaccine rollout
models, we found limited evidence on other public
health measures such as mask wearing and quarantine
procedures. Further studies are also needed on the range
of existing VOGs. Our findings highlight the need for
further research to strengthen the evidence related to

vaccine campaigns and public health measures to limit
the spread of VOC.
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