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Coronavirus disease 2019 (COVID-19) vaccines are being developed and implemented with unprecedented speed. Accordingly, 
trials considered ethical at their inception may quickly become concerning. We provide recommendations for Data and Safety 
Monitoring Boards (DSMBs) on monitoring the ethical acceptability of COVID-19 vaccine trials, focusing on placebo-controlled 
trials in low- and middle-income countries.
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Over 70 vaccine candidates to protect against coronavirus di-
sease 2019 (COVID-19) are currently being tested in humans. 
At the time of writing, 3 have received emergency use author-
ization (EUA) in the United States, and 10 vaccines have been 
approved or authorized in different countries [1]. Additional 
authorizations and approvals are likely and will help accelerate 
the response to the global COVID-19 pandemic, alongside 
scaling up of manufacturing and distribution.

Despite these developments, more COVID-19 vaccine re-
search is needed. EUAs require more limited data than full 
approvals, and some questions remain about currently author-
ized vaccines, including their long-term safety and efficacy in 
different populations and whether they prevent viral trans-
mission. The first vaccines to be authorized were developed 
by Pfizer/BioNTech and Moderna and use messenger RNA 
(mRNA) technology. These mRNA vaccines appear highly ef-
ficacious but will face implementation challenges in low- and 
middle-income countries (LMICs); they are expensive, require 
2 shots, and might need to be stored at ultra-cold temperatures. 
AstraZeneca’s vaccine is lower-cost and stored at ordinary re-
frigerated temperatures; however, it seems less efficacious and 
warrants further study because of dosing discrepancies in the 
phase III trial [2]. Johnson and Johnson/Janssen’s vaccine was 

most recently authorized. It requires only 1 dose and can be 
stored in standard refrigerators (between 2 and 8℃), making 
it much easier to distribute globally, but supply will be limited. 
Although the 2 mRNA vaccines appear to have the highest effi-
cacy, their protection against newer variants of the novel coro-
navirus is unknown, some of which appear more likely to evade 
protection. More testing will therefore be needed for most of the 
existing vaccines against emerging variants.

Yet future COVID-19 vaccine trials in LMICs are likely to face 
complex ethical questions about study design: the acceptability 
of placebo controls [3–5] will hinge on the limitations of ex-
isting data, local vaccine availability, and community views—all 
of which could change rapidly. In accordance with prespecified 
monitoring plans, Data and Safety Monitoring Boards (DSMBs) 
provide recommendations to trial sponsors and/or trial steering 
committees based on this emerging data. DSMBs—constituted 
by research sponsors to independently examine ongoing trial 
data—typically are responsible for monitoring the safety and 
acceptability of clinical trials as data emerges. In this commen-
tary, we identify challenges that DSMBs may face in evaluating 
the ethics of ongoing COVID-19 vaccine trials, including in 
LMICs, and provide recommendations for addressing them.

GUIDANCE ON PLACEBO-CONTROLLED TRIALS 
IN LMICS

Placebo-controlled trials are generally considered the “gold 
standard” for evaluating novel interventions. However, they 
have been controversial when a proven, effective standard 
of care or prevention exists [6]. After much debate, placebo-
controlled trials are now considered ethically acceptable, even 
when an established, effective intervention exists, under the fol-
lowing conditions:
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	1.	Responsiveness of the research to local health priorities; and
	2.	A compelling scientific rationale for using placebo; and
	3.	A level of risk to participants in the placebo group that is jus-

tified by the social value of the research [3, 6–8].

First, research is responsive if the knowledge gained from a 
trial could improve a country’s local standard of care [9]. To 
determine if placebo use is acceptable, it is not enough to look 
to the de facto standard of care in a country, or what is cur-
rently being provided. Instead, acceptability depends on the 
de jure standard of care—what should be provided based on 
a reasonable approach to allocating scarce resources locally 
[10]. Imagine there is a single-dose, highly efficacious vaccine 
for COVID-19 that requires no cold chain and is widely avail-
able at low cost through the Global Alliance for Vaccines and 
Immunizations (GAVI). Such a vaccine would be the de jure 
standard of care, even if de facto some LMICs are slow to en-
sure widespread access to such a product. By contrast, at the 
time of writing, the Pfizer/BioNTech and Moderna vaccines 
for COVID-19 are not yet reasonably available in LMICs, given 
limited supplies, high costs, ultra-cold chain storage require-
ments, and a 2-dose regimen that is challenging to implement. 
The AstraZeneca vaccine will likely be more accessible, but it 
still requires cold storage and may require 2 doses [2]. Johnson 
& Johnson’s Janssen single dose vaccine is stable at 36–46°F, 
enabling “distribution through standard vaccine channels,” al-
though authorization and scale-up of production will take time 
[11]. COVID-19 vaccination is not yet the de jure standard of 
care in LMICs; placebo-controlled vaccine trials could therefore 
be responsive to local health priorities if they can help improve 
this standard of care by testing vaccines that are easier to imple-
ment in LMICs.

Additionally, to ensure research is responsive, sponsors and 
researchers should work with local governments and other 
stakeholders to develop credible pathways for making safe and 
effective vaccines available to the population. This involves 
collecting data relevant for local licensure, setting a fair price, 
making necessary funds and infrastructure available for roll-
out, and establishing mechanisms for conducting safety sur-
veillance of administered vaccines. Because an investigational 
vaccine might not prove safe and/or effective, sponsors and 
researchers should ensure research benefits are shared fairly 
overall by providing additional benefits to local communities, 
such as investing in local health infrastructure. Which benefits 
are shared should be determined in consultation with the com-
munity [7].

Second, to have a compelling scientific rationale, a placebo-
controlled design should have significant methodological ad-
vantages over an active-controlled design for addressing the 
research question. In COVID-19 vaccine trials, such advantages 
exist when data on an established vaccine may not generalize 
to the local population [5]. A  placebo-controlled design can 

also have significant advantages when the vaccine being tested 
is responsive to local health needs and expected to offer robust 
protection, but the level of protection is likely lower than for 
established vaccines [6]. In this scenario, the relevant question 
for local vaccine licensure and use is safety and efficacy of the 
vaccine compared to no vaccination—not when compared with 
other vaccines authorized elsewhere.

Third, the level of risk to participants in the placebo group 
must be justified by the social value of the research. Because the 
placebo itself carries few risks, the key issue is whether partici-
pants are denied a vaccine to which they are otherwise entitled 
(ie, the de jure standard of care). If so, their lack of protection 
is the relevant research-related risk that requires ethical scru-
tiny. There is agreement that the risks from receiving placebo 
should be minimized, for example, through promptly providing 
care for participants who become infected. However, once 
minimized, what level of risk is justifiable remains contested. 
The Council for International Organizations of the Medical 
Sciences indicates participants should be exposed to no more 
than a minor increase over minimal risk [7]. Yet this approach is 
more restrictive than for research interventions other than pla-
cebo, because competent adults can normally consent to higher 
risks provided the risks are justified by the social value of the 
research. Accordingly, a World Health Organization panel ap-
plied this standard approach to risk/benefit evaluations, deter-
mining that the risks of receiving placebo should be justified by 
the trial’s social value [8]. Consistent with the first 2 conditions 
of acceptable placebo use that we mention above, social value 
in this case depends on the value of the knowledge produced 
by the research for improving health, including whether the re-
search has a compelling scientific rationale and is responsive to 
local health priorities [6, 8].

Implementing Ethical Guidance for COVID-19 Vaccine Trials

There is an emerging agreement based on these criteria that 
placebo-controlled COVID-19 vaccine trials could be ethically 
acceptable depending on the circumstances [3–5]. The scientific 
goal of these trials would be to demonstrate sufficient efficacy 
and safety to warrant approval, even if the candidate vaccine 
were somewhat less effective than those already authorized. 
Although a noninferiority design could theoretically produce 
needed data [12], comparing a candidate vaccine to an already 
authorized one poses logistical, methodological, and interpreta-
tive challenges [13]. A placebo-controlled trial would therefore 
be preferable for scientific reasons—and as long as the de jure 
standard of care is no vaccination, participants in the placebo 
arm would be exposed to limited research-related risks (eg, 
from the placebo injection or study-related blood draws) [14]. 
However, the justification for such a placebo-controlled trial 
could diminish rapidly if already-authorized or new vaccines 
become more accessible or implementable. For example, with 
the authorization of the Johnson & Johnson vaccine, placebo 
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use might not be justified if manufacturing capacity is rapidly 
scaled up to meet global need [15].

Despite growing consensus on the relevant criteria, making 
these judgments in practice is difficult. Before trials start, local 
research ethics committees (RECs) must establish that criteria 
for ethical acceptability are met. National policy makers, in 
consultation with communities and international bodies, can 
provide RECs with guidance on a country’s standard of care re-
garding COVID-19 vaccination [16]. RECs should also ensure 
the informed consent process clearly explains the rationale for 
placebo controls, when they will be unblinded, and when they 
might access an authorized vaccine [17].

Once trials begin, however, IRBs/RECs lack the contextual-
ized information and expertise to monitor interim data [18]. 
Based on concerns about scientific integrity, including guarding 
against sponsor or researcher bias, DSMB members are the only 
individuals provided with access to unblinded interim data [17]. 
DSMBs therefore have the sole capacity to monitor this interim 
data for safety, efficacy, and/or futility in order to assess a trial’s 
ongoing acceptability. The scope of DSMB review—including 
the criteria on which DSMBs can or should make recommenda-
tions to trial sponsors and/or trial steering committees whether 
trials should be continued, stopped, or modified—depends on 
trial-specific monitoring plans. Commonly, these plans include 
statistical “stopping boundaries”; however, it is widely accepted 
that these operate as guidelines rather than rules, and that the 
DSMB role extends to a holistic assessment of a trial’s risks and 
benefits to participants and society [19]. Accordingly, DSMB re-
commendations, and the plans upon which they are based, can 
require complex value judgments.

When overseeing placebo-controlled COVID-19 vaccine 
trials in LMICs, DSMBs will face the challenge of evaluating 
interim data with a rapidly evolving local standard of care. With 
fast-paced scientific progress—and new social, economic, and 
political developments—already-authorized vaccines that are 
not widely accessible at the beginning of a trial could become 
the de jure standard of care during the research, making ini-
tial REC judgments outdated. To ensure the ongoing ethical 
acceptability of placebo-controlled COVID-19 vaccine trials 
in LMICs, sponsors and/or steering committees with deci-
sion-making responsibility for an ongoing trial will need to 
select DSMB members who have no conflicts of interest and 
draft a charter and monitoring plan that allows for the DSMB to 
make rigorous independent judgments. DSMBs will then have 
to re-evaluate participant risks and benefits and continued fea-
sibility in accordance with information about the emerging de 
jure standard of care for trial sites. However, DSMBs are likely 
to face 2 significant challenges in carrying out this charge.

Challenges for DSMBs

First, not all DSMBs have the expertise to address ethical ques-
tions [20, 21], in line with broader gaps in training for DSMB 

members [22]. Although DSMBs have specialized statistical 
and clinical expertise, there are few other membership require-
ments. World Health Organization operational guidelines indi-
cate ethicists are sometimes required for “certain” (unspecified) 
studies [23]. There is also no consensus on including members 
with ties to the local community. Unfortunately, the scope of the 
problem is difficult to determine as DSMB membership is often 
kept confidential to protect scientific integrity [24].

Second, DSMBs lack substantive ethical guidance for the 
value judgments they are often required to make. Trial proto-
cols typically reflect a procedural and technical approach to 
monitoring. These plans offer guidelines, not rules. Although 
the US Food and Drug Administration (FDA) indicates that 
DSMBs need not recommend termination when boundaries 
are crossed, “since other aspects of the interim data may com-
plicate the issue,” it then merely advises sponsors to “direct the 
[DSMB] to exercise its own judgment in such circumstances” 
[25]. Even in the high-stakes context of the COVID-19 pan-
demic, protocols for the Moderna and Pfizer/BioNTech vac-
cine trials included limited guidance [26, 27]. For example, the 
Moderna protocol provided statistical stopping boundaries but 
merely required the DSMB to record and communicate to the 
Sponsor any reason for disregarding a boundary. The applica-
tion of stopping boundaries could be further complicated by 
potential gaps in background disease surveillance, particularly 
in LMICs [28], which can help interpret emerging trial data and 
assess the safety and efficacy of vaccine roll-out.

Without a clearer framework for following or deviating from 
statistical analysis plans, it is difficult for sponsors, trial steering 
committees, and others to evaluate the wide range of DSMB 
recommendations. For example, in the Adaptive COVID-19 
Treatment Trial, the DSMB recommended early termination of 
the placebo arm based on interim data showing that participants 
treated with remdesivir recovered faster than those receiving 
placebo [29]. Although this decision promoted the interests of 
participants in the placebo arm in receiving a seemingly effica-
cious therapy when little was known about COVID-19, some 
questioned the DSMB’s recommendation, given the social value 
of collecting additional data on remdesivir’s potential mortality 
benefits [29]. Indeed, the SOLIDARITY trials’ results found no 
benefit from remdesivir [30]. In other trials, DSMBs have re-
commended continuing placebo arms even after interim data 
crossed a prespecified stopping boundary in order to gather ad-
ditional data, for example, on adverse events, prioritizing the 
social value of the research for future patients [31].

The Path Forward

To address these challenges in the context of COVID-19 vac-
cine trials, sponsors, trial steering committees and others with 
responsibility for constituting DSMBs should select members 
and draft monitoring plans that will support the independent 
and value-laden nature of their decision-making. Once DSMBs 
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do make recommendations, sponsors and trial steering com-
mittees should be prepared to act on these recommendations 
[32] or, in the event of a reasonable disagreement, to engage in 
a robust process for resolution (Table 1) [33].

As a starting point, including ethicists and experts on the 
DSMB with strong ties to local communities may help open 
important channels of communication and sensitize the DSMB 
to relevant ethical issues and local circumstances. For example, 
local experts may be best able to determine whether vaccine 
supply is unjustly allocated in host countries or communities, 
resulting in a gap between the de jure and de facto standards 
of care. Although previous capacity building efforts in LMICs 
have resulted in well-established clinical trial infrastructure and 
research ethicists at many centers [34], identifying and training 
qualified DSMB members can be challenging. Online training 
materials about the role and operation of DSMBs are becoming 
available [22]. However, more materials would help, including 
specific guidance on the ethical issues faced by DSMBs. DSMBs 
should also have access to local independent consultants with 
health policy expertise [23].

Second, protocols and statistical analysis plans should ex-
pressly recognize the value-laden nature of trial monitoring, in-
cluding the need to evaluate continued placebo use in light of 
the de jure standard of care. Stopping boundaries could include 
potential changes in whether some or all participants should be 
receiving access to vaccines, alongside safety and efficacy data. 
Alternatively, factors for deviating from the statistical anal-
ysis plan could be explicitly delineated. Second, to allow this 
assessment, sponsors—ideally in partnership with local health 
authorities—should provide reports to DSMBs about such 
availability. Finally, greater clarity is needed on the relation-
ship between the respective roles of DSMBs and RECs. In some 
cases, rather than merely sharing DSMB reports with RECs, 
greater collaboration between DSMBs and RECs may be helpful 
[35–37]. This could include prespecifying circumstances where 
a DSMB should brief one or more RECs on emerging trial data 
in order for the REC to make a determination about a trial’s 

ongoing ethical acceptability [37]. Another option could be 
greater integration of the 2 bodies through the inclusion of an 
REC member on a DSMB.
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