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Introduction 

Progress in vaccine 
research and development 

Over the past decade, researchers 
have made great strides in vaccine 
research with gene sequencing, 
further development of mRNA and 
DNA vaccine platforms, and novel 
adjuvants for more traditional antigen-
based products. These advancements 
have enabled biopharmaceutical and 
government entities to respond to 
infectious disease outbreaks by fast 
tracking development of both vaccines 
and treatments, including monoclonal 
and polyclonal antibody products, in 
record time. 

In the current pandemic, regulatory 
agencies such as the US Food 

and Drug Administration (FDA) and 
European Medicines Agency (EMA) 
have announced expedited processes 
and evaluation aimed at bringing safe 
vaccines and treatments to market. 
US FDA and other national competent 
authorities have introduced expedited 
procedures for approval of COVID-19 
clinical trials (reduction in some cases 
to a number of days). 

Currently, there are numerous vaccine 
and therapeutic candidates in the 
COVID-19 development pipeline. 
However, there are likely only a few 
contenders that will be developed, 
tested, manufactured and made 
commercially available in time to 
respond to the potential upcoming 
waves of the present outbreak.

Around the world, the “V” words are on everyone’s 
lips: Virus and Vaccines. In response to the urgent 
need for a vaccine for COVID-19, researchers are,  
at time of publication, running 500+ clinical trials 
(and counting) on a number of antivirals, antibodies 
and vaccines. Promising possibilities range from 
novel new drugs/vaccines, repurposing treatments 
currently indicated for HIV, Ebola and malaria,  
to monoclonal antibodies and immune serum. 

Vaccine trials for respiratory viruses, even in the best of 
circumstances, present a number of operational challenges 
for researchers, many of which are exacerbated in the face 
of a pandemic created by a novel virus. We focus on the 
corresponding success factors that can keep pandemic 
respiratory vaccine trials running at optimal speed  
and efficiency. How does fatality rate and transmission rate compare to other viruses?

How COVID-19 compares to other major viruses?

Virus Year identified Cases Deaths Fatality rate
Number of  
countries

Marburg 1967 466 373 80.00% 11

Ebola* 1976 33,577 13,562 40.40% 9

Hendra 1994 7 4 57.00% 1

H5N1 Bird Flu 1997 861 455 52.80% 18

Nipha 1998 513 398 77.60% 2

SARS CoV 2002 8,096 774 9.60% 29

H1N1** 2009 1,632,258 284,500 17.40%^^ 214

MERS CoV*** 2012 2,494 858 34.40% 28

H7N9 Bird Flu 2013 1,568 616 39.30% 3

COVID-19* 2019 >1.5M >85,000 1-4%^ 209

*As of April 8, 2020  **Between 2009 and 2010  ***As of November 2019
^ lack an accurate denominator  ^^ Season Influenza Fatality <1% - vaccines and treatments available
Source: CDC, UN, WHO, NEJM, JHU, Lancet, Worldometer

Note: Average case fatality rate and transmission numbers are shown.  
Estimates of case-fatality rates can vary and numbers for the new Coronavirus are preliminary estimates
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A compressed timeline with no room for error 

  In Phase III seasonal virus efficacy 
studies, sample sizes are driven 
by the anticipated infection rates 
and can require 5,000 to 10,000 
subjects, or even up to 14,000 or 
more subjects. In order to achieve 
this, all sites must be ready to open 
and enroll subjects simultaneously 
so that enrollment is completed in  
a short period of time in advance  
of the season.

  In most respiratory indications, 
regardless of phase, the planned 
enrollment period is between four 
to eight weeks or less. In the case 
of an efficacy study, it is important 
that the last subject be enrolled and 
vaccinated about four weeks before 
the anticipated start of the infection’s 
spread and well in advance of the 
disease peak. 

  In the case of COVID-19, it is 
not yet known if the virus will 
circulate seasonally like influenza, 
respiratory syncytial virus (RSV) 
and others; however, considering 
the rapid spread, enrollment must 
commence as soon as possible. 
Competitive enrollment should be 
employed with no site caps in order 
to complete enrollment in as short 
of time as possible with hundreds 
to thousands of subjects enrolling 
every week. The sheer volume can 
be challenging. 

Although COVID-19 has yet proven to be a seasonal disease,  
it is anticipated that it will recycle with other respiratory pathogens  
in the winter respiratory season. 

With that said, Phase I and II studies can be executed at any time, although off 
season is typically preferred so as to not confound the data with natural disease 
acquisition. Phase III randomised, controlled efficacy studies of vaccines aimed at 
preventing laboratory-confirmed respiratory diseases are typically executed with 
the season in mind and make for an intense time for sponsors, contract research 
organisations and sites. 

Regardless of the phase, a potential vaccine for pandemic 
respiratory virus must contend with:

 – An aggressive calendar. The single greatest challenge in vaccine 
development is acting quickly enough. Respiratory and seasonal vaccine 
studies generally have a narrow window of time during which study execution 
can occur. And, of course, with a pandemic such as COVID-19, time is of the 
essence as the virus claims lives, overwhelms the healthcare system, upends 
daily life, and destabilises the global economy. These studies must be made a 
priority starting with ensuring sites are ready to go when the vaccine is available. 
There is generally no “wiggle room” in the schedule for site activation; volunteer 
recruitment, vaccination, and follow up of hundreds to thousands of subjects.

 – Rapid, competitive volunteer recruitment. Phase I and II studies are 
generally smaller with rapid enrollment more easily managed. Thought should  
be given to combining Phase I and II or even Phase I, II, and III in one protocol  
to minimise the time to get approval. 

 – Timely and reliable diagnostics 
at the point of care. Reliable and 
timely diagnostics for COVID-19 are 
fewer and farther between. Without 
access to sound diagnostics and 
well-trained site staff at the point of 
patient care, we would be struggling 
in our outbreak response. The good 
news is that COVID-19 diagnostics 
are being developed and approved 
every day. Study teams must be 
given specific processes and training 
modules to support sites properly.  
It is important for Contract Research 
Organisations (CROs), sponsors,  
and regulators to work closely to 
ensure COVIID-19 prophylaxes  
and treatments are prioritised  
and available.

 – Active surveillance. It is likely 
that all COVID studies during this 
pandemic will want to capture 
efficacy data as well, i.e. any 
respiratory symptoms +/- laboratory 
testing for COVID infection. For 
Phase III efficacy studies, it will be 
critical that the study captures all 
respiratory symptoms and that 
subjects be swabbed for virus 
identification. Subjects need to be 
proactively contacted and reminded 
to report any protocol-defining 
respiratory symptoms. The number 
or type of symptoms required for 
specimen collection may vary from 
study to study, so sites must be 
very aware of the protocol-defining 
symptoms for the study they are 
conducting. It is anticipated that a 
full respiratory panel will be used, 
inclusive of testing for influenza, 
RSV, COVID and other common 
respiratory pathogens.

 – Complex supply logistics. 
The study vaccine (and/or the 
comparator vaccine) and ancillary 
study supplies will be needed quickly 
and in sufficient supply, but at the 
same time may be in short supply. 
Vaccines must be distributed via a 
cold chain, and provisions need to 
be in place to replace any product 
quickly that might be affected by 
a temperature excursion so as to 
prevent recruitment delays. Ancillary 
supplies typically require a larger 
storage area, which many sites  
may not have and thus will require 
careful delivery planning to ensure  
no interruption of study recruitment.

 – Study site logistics. Sites may 
not be operating as usual due to 
the risk of infection to site staff or 
other volunteers. It will be important 
to understand how each site 
will execute the study and what 
provisions will be made to protect  
all from the infection within the clinic. 
The study may also need to provide 
sites with additional supplies such as 
personal protective equipment due 
to overall shortages in some areas.

 – Data monitoring. Understanding 
a site’s capability for alternative 
approaches to monitoring will 
also be important to qualify sites, 
conduct investigator meetings, 
and perform site initiation visits and 
routine monitoring visits. Risk-based 
monitoring (RBM) must be considered 
as on-site visits may not be possible.

 – High volumes of data and 
documents. The sheer number 
of subjects and the use of patient-
reported outcomes (PROs) for 
reactogenicity – either with paper 
diaries or eDiaries – produce large 
volumes of data that must be 
entered and cleaned quickly. 

  If paper diaries are used, it is critical 
to ensure timely acquisition of the 
data. This can be achieved via phone 
calls to subjects, having subjects take 
a picture of their diary and emailing or 
texting it in every several days, or by 
having subjects mail the diary upon 
completion (using supplied mailers 
with pre-paid postage). Sites must 
be prepared to enter the data in real 
time, and the data management 
team must perform in-stream data 
cleaning, as the need to review data 
is acutely needed and any backlog 
magnifies quickly.

  If an eDiary is used, managing the 
logistics of diary distribution and 
return is important to ensure there are 
no gaps in the availability of diaries 
at sites. In addition, daily oversight of 
the eDiary data is required to ensure 
all subjects are compliant and so 
that investigators can follow up  
on grade 3 – 4 reactions.

 – Site training. Sites must receive 
thorough and consistent training  
which can be augmented with 
systems such as FIRECREST, 
ICON’s digital solution for providing 
online training.

Up to 14,000  
subjects 
All sites must be ready to open and  
enroll subjects simultaneously so  
that enrollment is completed in a  
short period of time.
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Due to restrictions on movement and stay-at-home orders,  
it is also important to minimise the number of on-site 
visits for subjects. Careful thought should be given to any 
procedures required (physical exams, vital signs etc), the 
number and frequency of blood sample collections, and 
conducting wellness / safety only visits by phone vs on-site.

Challenge  
Various regulatory agencies, such as the European Commission, the EMA, and national Head of Medicines 
Agencies (HMA) have all published new recommendations on how to manage clinical trials in the wake of the 
coronavirus disease (COVID-19) pandemic. 

To accelerate the development of COVID-19 treatments and vaccines in general, institutional review boards (IRBs) 
ethics committees (ECs) and regulatory authorities (RAs) are expediting timelines. Where ICON has encountered 
countries that have not implemented expedited review times, we have reached out directly to ensure this is 
implemented. Specifically, this was performed recently in The Netherlands, where upon discussion with ICON,  
they agreed to reduce the review time to 24 hours.

Solution  
While regulatory and industry focus will always be on maintaining patient safety, a certain easement of the 
regulatory burden is being introduced. With the caveat that ensuring patient safety is foremost and that all 
changes must be documented, and all risks assessed, regulators aim to allow: 

 – Accelerated clinical trial start up

 – Compassionate use

 – Accelerated agency and ethics approval timelines

 – Less stringent reporting requirements, product import rules,  
and patient supply measures

Outcome  
Furthermore, in the United States, groups such as The Coalition for Epidemic Preparedness Innovations (CEPI) 
and Biomedical Advanced Research and Development Authority (BARDA) have enabled key assets and 
infrastructures to be leveraged in response to this pandemic. The first global regulatory workshop on COVID-19 
was convened on March 18th under the umbrella of the International Coalition of Medicines Regulatory 
Authorities (ICMRA). The virtual meeting brought together delegates from 17 different countries, representing 
more than 20 medicines regulatory authorities globally, as well as experts from the World Health Organization 
and the European Commission, to discuss the development of vaccines against COVID-19. The event was  
co-chaired by the European Medicines Agency (EMA) and the US Food and Drug Administration (FDA). 

Case study

Easing the regulatory burden The basics of study design

COVID-19 vaccine studies can be executed anywhere in the world 
and can be designed around low or high incidence areas. Many 
respiratory virus studies are executed in the Northern Hemisphere 
where the research and regulatory environment is more developed 
and predictable and surveillance is good overall. Because regulatory 
agencies are prioritising COVID-19 studies and giving approvals in 
record time, the geography for accelerating study conduct is much 
more extensive than in the typical influenza or RSV study. 

Furthermore, thought should also be given to whether subjects should be 
seronegative, which would also drive the geographic decision, although sites in 
regions with little disease could suddenly see an outbreak at any time. Of course, 
there are arguments that could be made for including both seronegative and 
seropositive subjects as well. Study endpoints and the schedule of events should 
be carefully considered. Thought should be given to what are “must haves;”  
“nice to haves” will likely not be possible. Keep it simple. 

 Planning

With respect to respiratory pandemic 
vaccine studies, the timeline is 
extraordinarily compressed, with 
potentially serious consequences for 
any delay or lack of attention to detail. 
The trial plan for a pandemic study 
must address possible contingencies. 
All trial support staff must prioritise the 
study and think out of the box as to 
how best to expedite protocol writing, 
regulatory and IRB submissions, site 
contracting, Interactive Web Response 
(IWR), electronic data capture (EDC), 
and other systems set up. The study 
must be the first priority for the team, 
and while ensuring Good Clinical 
Practices (GCPs), researchers and 
sponsors must also consider new 
approaches for routine activities  
and document carefully in the  
various study plans.
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The critical steps in the 
start-up process:

 – Stabilise the protocol as quickly as 
possible. It is difficult to prepare an extensive 
study plan if the protocol is still in flux. The 
inclusion/exclusion criteria for the study should 
be considered carefully, recognising that they 
can unnecessarily limit enrollment. Clinic visits 
for safety and immunogenicity should be kept  
to a minimum.

 – Develop the monitoring plan, along with any monitoring 
oversight plan. The monitoring frequency and the sponsor’s 
involvement in monitoring oversight will affect the budget, so 
these factors should be settled early and communicated to the 
research partner. For pandemic vaccines, the standard on-site 
visits may not be possible. Risk-based monitoring (RBM) and 
options for remote visits and use of video and data analytics 
should be considered as flexible ways to meet site logistical 
needs and requirements.

 – Develop the investigator 
budget. Given the number 
of subjects typically involved, 
the budget will be substantial 
and may include additional 
needs. To avoid delays, it will 
be important to get it right 
before contract negotiations 
with sites begin. Flexibility on 
all sides will be required to 
move the process along. 

 – Select the hemisphere and countries where 
the trial will run. These decisions will affect the 
selection of the Contract Research Organisation 
(CRO), labeling, shipping, importation and distribution 
requirements and timelines. Should subjects be 
seronegative or not? What type of volunteers should 
be considered, general population, older vs younger, 
healthcare workers etc.

 – Address contingencies in the manufacturing plan. The leading reason that studies fail to 
meet their First-Subject-In (FSI) dates and/or face enrollment challenges is a delay in supplying sites 
with the test and/or comparator vaccine. With new vaccines in a pandemic situation, manufacturing 
will be tricky as the first lots don’t always pass the Quality Control/Quality Assurance process, 
delaying study start. Communicating the status transparently is critical so that all parties can make 
adjustments and be prepared for study start as soon as the vaccine can be shipped.

 – Ensure the availability of equipment.  
To handle vaccines and lab specimens,  
sites must have centrifuges and refrigerators/
freezers. This is rarely an issue in the Northern 
Hemisphere, but might be a consideration 
in Latin America and APAC where space or 
equipment may need to be rented for the  
study duration.

 – Develop and stress test all systems. Generally, it can take 6 to 12 weeks to set up and test 
study systems such as eDiaries, EDC, interactive response technology (IRT), and electronic trial 
master files (eTMF) so that they are live prior to first subject randomised. In the case of a pandemic 
vaccine, these timelines will be compressed significantly, and thus careful and thorough User 
Acceptance Tests (UATs) will be of utmost importance. Similarly, all support systems, such as the 
help desk, need to be fully prepared for the volume of activity that will be required upon study start. 

 – Consider risk-based monitoring. These studies 
are well suited to RBM as a way to address the 
unique needs of a pandemic situation, reduce costs, 
and help study teams focus on what really matters: 
subject safety and the integrity of endpoint data.

 – Develop the statistical 
analysis plan (SAP). 
This and any plans for 
an interim data analysis 
should be set prior to the 
first subject randomised.

5
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Success factors for COVID-19 studies

Respiratory vaccine studies are generally fast-paced, and pandemic 
studies move at lightning speed. In our experience, the keys to 
success include:

 – Flexibility and out of the box solutions to ensure rapid execution while 
maintaining high quality performance and documentation.

 – Careful planning, strong communications, and close collaboration  
between the sponsor, the CRO, the sites, and other vendors.

 – The ability to make decisions and resolve issues rapidly. Response time to 
questions and needs must be as short as possible. Within the same day is ideal.

 – Making the study the top priority within the organisation with internal advocates 
and leadership support.

 – Selecting sites that are experienced in vaccine studies and have proven 
 their capabilities.

 – Taking extraordinary steps to ensure the availability of the study vaccine  
and any comparator.

 – Aggressively addressing any unanticipated delays.

 – Using a robust system for tracking progress and gathering data.

Designing robust monitoring 
plans to adapt to the various 
and changing sites’ needs. 

Respiratory vaccine studies present 
challenges for even the most 
experienced and prepared study 
managers under usual circumstances; 
however, pandemic vaccine studies 
magnify these challenges significantly. 

The scope and timeframes of 
pandemic studies such as COVID19-
studies leave no room for error and 
have a very steep learning curve with 
limited leeway to learn on the job. 

As the world awaits a vaccine for 
COVID-19, Sponsors and CROs 
must respond with a comprehensive, 
coordinated approach that accounts 
for contingencies, properly manages 
risk, holds to a firm schedule and 
applies best practices developed 
through years of experience. 

  Best operational 
practices 

Enrollment
All sites within a hemisphere should 
begin competitive enrollment on or 
around the same day. Generally, with 
competitive enrollment, a country-
level cap is established to ensure that 
enrollment goals are met and that one 
or two slower enrolling sites do not 
compromise the completion of on-time 
enrollments. However, with a pandemic 
study, overall competitive enrollment 
with no caps should be considered  
as depending on disease spread,  
site capabilities, and changing needs, 
some sites may suddenly be unable  
to participate. For example, a site  
may suddenly have an outbreak 
among its staff.

Adverse event reporting
All vaccine studies collect 
reactogenicity data, solicited local and 
systemic symptoms, via an electronic 
or paper diary. In most studies today, 
it is assumed that any local reaction 
is definitely related to the vaccine and 
that systemic symptoms were possibly 
related, due to temporal association. 
However, some studies have recently 
required investigators to rate the 
causality of each symptom recorded, 
causing a heavy work burden for 
sites. General, adverse events (AEs) 
or medically-attended adverse events 
are usually captured for 28 days post 
vaccination, while serious adverse 
events (SAEs) and New Onset Chronic 
Conditions (NOCD) are reported for the 
duration of the trial. 

For a COVID study, an eDiary may not 
be available to collect reactogenicity 
(solicited events) due to the setup time 
required, thus paper diaries may be 
required. When a paper diary is used, 
it is important to ensure that subjects 
understand what is required and that 
some evidence of timely completion be 
documented. This can accomplished 
through site calls to the subjects asking 
them to read the diary to site staff or 
by having the subject take a picture of 
the diary and email or text it to the site 
daily or every other day.

Monitoring and study 
documentation

Vaccine studies are well suited to RBM 
as a way to both reduce costs and 
help study teams focus on subject 
safety and the integrity of endpoint 
data. Options include targeted or 
randomised monitoring, reduced 
source document verification, and/or 
data analytics. COVID studies amidst 
an outbreak require new approaches 
to monitoring beyond the standard 
RBM and on-site visits. This might 
include remote monitoring using 
technology to conduct visits to verify 
facilities, inspect vaccine storage / 
handling as source data verification. 
Selecting sites that are flexible and 
open to different approaches to 
monitoring will ease the burden. It is 
also important that the Monitoring 
Plan is flexible, adaptable, and clearly 
documented.

The eTMF, of course, is the 
documentation of the study and must 
be overseen closely with active, real- 
time filing and periodic quality checks 
throughout the duration of the study. 

Again, due to volume, failure to keep 
the filing up to date and reviewed for 
quality can snowball and prolong the 
study close and compromise the study 
integrity. With a COVID study, this may 
be approached differently through 
remote monitoring. Selecting sites  
with an FDA-compliant eReg system  
in place would be optimal.

Data management
Data will be coming in rapidly, and it  
is essential to clean it continuously, 
rather than letting it wait until just 
before the study closes. Data reviews 
and laboratory data transfers should 
be ongoing and the database lock  
plan generated well in advance of  
last subject last visit.

Ideally, the final database lock is 
completed in two stages: safety lock 
followed by laboratory lock. Another 
approach taken by some sponsors is 
to lock the safety database and then 
handle the serology analysis outside  
of the safety database.

Closeout site visits should be 
conducted within four to eight  
weeks of the safety database lock  
to ensure study integrity and inspection 
readiness, as sites quickly move on to 
other studies. Because the laboratory 
data may not yet be available at 
the time of closeout, sites must 
be advised that they may receive 
additional queries around the lab data. 
Generally, once the lab data are in 
and reconciled, sites will be advised to 
notify their international review board 
(IRB) of study closure.
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COVID-19 clinical operations – 
see our range of services and tools 
which can be adopted to mitigate 
disruption to trial timelines during 
the COVID-19 pandemic

Coronavirus Observatory – 
Powerful AI analysis and data 
visualisation of COVID-19 clinical 
trials news and social media, 
providing updates on the latest 
therapeutic and vaccine trials,  
with insights into trending topics 
driving Coronavirus reporting
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ICON has adopted numerous measures to 
protect the welfare of patients, to protect 
the safety of our employees and to ensure 
the continuity of your research programmes.

In addition to study teams working with customer 
teams to develop study-specific plans to 
minimize the risk to study timelines, ICON has a 
range of services and tools that can be adopted 
to mitigate disruption to trial timelines including: 

In-Home & Alternative Site Clinical Services
Direct to patient support
Remote monitoring
Pre-recorded investigator meetings and 
remote training
eDocument distribution and management  
for sites

Learn more at www.iconplc.com/covid-19

COVID-19 vaccines
We have conducted more than 246 vaccine 
studies globally, including over 40 studies in 
respiratory viruses, within the past five years 
alone, and we are currently working on a number 
of COVID-19 vaccine trials.

Learn more at www.iconplc.com/vaccines

Coronavirus Observatory
A free tool that applies powerful AI analysis and 
data visualisation to all COVID-19 clinical trials 
news and social media.

Learn more at www.iconplc.com/coronavirus

–
–
– 
–

–

COVID-19: Keeping 
your clinical trial 
on track

ICONplc.com

https://www.iconplc.com/services/clinical-research-services/covid-19/
https://www.iconplc.com/services/clinical-research-services/covid-19/coronavirus/
https://www.iconplc.com/therapeutics/vaccines/
https://www.iconplc.com/therapeutics/vaccines/
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