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The Evolution of SARS-CoV-2 

The original SARS-CoV-2 strain that was first identified in Wuhan, China, was a novel virus capable 
of producing severe disease because of the lack of natural or vaccine-related immunity and the 
virus’ ability to infect lower respiratory cells. Mortality rates in patients hospitalized with severe 
and critical disease were reportedly as high as 40 to 50%. Risk factors for severe disease were 
identified early on and included: older age; underlying cardiovascular and pulmonary disease; 
and immune compromise, including milder forms such as those seen with diabetes, decreased 
renal function and others. Other risk factors (such as hypertension or obesity) were less intuitive, 
but atherosclerosis may be the common factor that could explain this increased risk. Subsequent 
waves of infection were seen with the evolution of the original strain to what are now known as 
alpha, beta, gamma and delta variants. Viral evolution is driven by persistent replication in the 
absence of an effective immune response and is likely exacerbated by long-term replication in 
patients with severe immune suppression. 

Mortality rates in patients hospitalized 
with severe and critical disease were 
reportedly as high as 40 to 50%.
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The Effect of Omicron and Its Subvariants

Omicron and its subvariants appear to have different characteristics compared to the previous variants of SARS-
CoV-2. Upper respiratory symptoms appear more prominent with omicron infection compared to previous 
variants, which results in higher transmissibility. However, direct alveolar capillary epithelial injury is decreased 
with the omicron variant, resulting in lower severity of pulmonary illness, which leads to lower rates of 
hospitalization. Even so, patients hospitalized from omicron may have the same course and trajectory as the more 
ominous strains from 2020 and 2021, although it is noted that most hospitalized individuals have not been 
previously vaccinated. This dichotomy highlights the differences in clinical presentation between the pulmonary 
and extrapulmonary manifestations of COVID-19. The largest lesson learned about clinical research in the hospital 
setting was that many chosen endpoints reflected pulmonary disease and did not take into consideration the 
mechanism of action of the investigational product (IP). In addition, eligibility criteria likely excluded a number of 
patients who could have benefited from these later studies.

Immunity Evolution 

The availability of several vaccines and subsequent boosters (and to an extent, natural immunity after infection) 
has resulted in a larger number of individuals with some degree of protection. Underlying immunity coupled with 
the comparatively lower severity of the resultant infection described above, omicron B.2, has led to lower rates of 
hospitalization, a lower percentage of people presenting with hypoxemia and frequently shorter hospital and 
intensive care unit stays. In fact, in most cases, disease is not severe enough to cause admission to an intensive 
care unit, except in those with several underlying risk factors. Other recent considerations include observations 
that some individuals develop COVID-19 more than one time, even after vaccination and boosters, or relapse after 
treatment with antiviral medications. SARS-CoV-2 continues to evolve, new omicron variants (B.4, B.5) appear to 
contribute to increased SARS-CoV-2 incidence and hospitalization rates in some regions and may contribute to 
future waves. B.4 and B.5 are likely to drive summer and fall infections in many places. They demonstrate 
increased transmissibility at a time when immunity from vaccination and prior infection is waning, and the efficacy 
of the original vaccines against these strains is being questioned because of the ability of these variants to evade 
immune responses.
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Diagnosis and Management Evolution

Another industry observation is that, in many countries, reporting of positive tests has changed dramatically over 
the last few months because of the availability of home or decentralized testing, reduced centralized options, 
relaxed government requirements and public attitudes. This has pushed in most people relying on home tests, the 
results of which often do not get reported. With the omicron B.2 variant becoming the dominant strain of SARS-
CoV-2, along with its association with a milder form of the disease, people are less concerned than they were at the 
beginning of the pandemic, leading to less compliance with prevention measures. People without risk factors for 
severe disease who become SARS-CoV-2 positive may just remain isolated at home until the symptoms resolve and 
they test negative. This results in reduced awareness of available trials and a decrease in interest in participation in 
clinical trials. 

For patients who do seek medical help, especially those with risk factors for severe disease, new antivirals are 
being prescribed more frequently and more monoclonal antibodies are available for use, further impacting the 
hospitalization rate. That being said, despite vaccine and antiviral treatment, patients with significant underlying 
conditions remain at higher risk. There is the potential that the highly contagious omicron B.4 and B.5 variants that 
appear to evade some of the immunity elicited by vaccines, coupled with the reduced diligence for prevention as 
COVID-19 restrictions are being lifted, may result in a higher probability of SARS-CoV-2 infection. COVID-19 
seasonality is not well understood, but changes can be expected based on human behavior. The behavior of 
importance is heat-driven or cold-driven, where if it is too hot outside, people congregate closer together in air-
conditioned areas (southwestern and southeastern United States in summer) and conversely when it is too cold, 
people congregate closer together in heated areas (northeastern, northwestern and midwestern United States in 
winter). Therefore, the winter peak expected is because of the sheer number of people who live in areas of the 
United States affected by cold temperatures and an inability to social distance. 

This could still yield significant increases in incidence in the coming months.

VOLATILE COVID-19 LANDSCAPE AND IMPLICATIONS FOR CLINICAL RESEARCH (OMICRON HOSPITALIZATION FOCUS)
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01 Oct 2022

ICU Beds  
Needs Trend  
(Jul-Oct 2022)

United 
States 240,668 233,436 341,552 2.50% 0.98% 0.58% 0.67% United 

States 4.42% 1.75% 1.03% 1.21%

United 
Kingdom 22,531 19,261 29,814 1.54% 0.47% 0.23% 0.28% United 

Kingdom 3.26% 1.00% 0.49% 0.59%

South 
Korea 1,651 1,586 2,621 0.06% 0.02% 0.01% 0.01% South 

Korea 0.26% 0.08% 0.04% 0.05%

Spain 43,393 56,157 94,712 2.43% 1.36% 1.04% 1.46% Spain 8.70% 4.86 3.69% 5.19%

Bulgaria 518 470 761 0.54% 0.28% 0.19% 0.21% Bulgaria 4.52% 2.34% 1.56% 1.73%

India 842,996 844,984 1,213,317 1.67% 1.13% 0.92% 1.06% India 2.57% 1.75% 1.43% 1.64%

Brazil 325,055 219,445 154,922 5.32% 3.34% 2.50% 1.82% Brazil 50.45% 31.73% 23.76% 17.25%

South 
Africa 163,445 110,093 57,489 2.20% 3.74% 3.47% 1.98% South 

Africa 7.03% 11.97% 11.12% 6.33%

Indonesia 265,928 399,536 379,890 0.16% 0.60% 1.44% 1.69% Indonesia 0.55% 2.08% 4.99% 5.87%

Australia 34,008 25,564 16,893 2.23% 1.25% 0.78% 0.54% Australia 8.91% 5.01% 3.10% 2.16%

Predicting Disease Patterns to Inform COVID-19 Research

Our ability to keep track of the pandemic globally to inform country and site distribution in clinical research is 
paramount to creating an informed strategy in clinical trials, particularly those in the hospital setting. Our 
interactive, Power BI-enabled COVID-19 dashboard uses data in the public domain, proprietary data and  
our experience conducting a number of clinical trials to keep track of the pandemic in near-real time.

An example of the output obtained with the use of the dashboard is shown below: 

Figure 1: COVID-19 Infection Projections, by Region
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United 
States 240,668 233,436 341,552 2.50% 0.98% 0.58% 0.67% United 

States 4.42% 1.75% 1.03% 1.21%

United 
Kingdom 22,531 19,261 29,814 1.54% 0.47% 0.23% 0.28% United 

Kingdom 3.26% 1.00% 0.49% 0.59%

South 
Korea 1,651 1,586 2,621 0.06% 0.02% 0.01% 0.01% South 

Korea 0.26% 0.08% 0.04% 0.05%

Spain 43,393 56,157 94,712 2.43% 1.36% 1.04% 1.46% Spain 8.70% 4.86 3.69% 5.19%

Bulgaria 518 470 761 0.54% 0.28% 0.19% 0.21% Bulgaria 4.52% 2.34% 1.56% 1.73%

India 842,996 844,984 1,213,317 1.67% 1.13% 0.92% 1.06% India 2.57% 1.75% 1.43% 1.64%

Brazil 325,055 219,445 154,922 5.32% 3.34% 2.50% 1.82% Brazil 50.45% 31.73% 23.76% 17.25%

South 
Africa 163,445 110,093 57,489 2.20% 3.74% 3.47% 1.98% South 

Africa 7.03% 11.97% 11.12% 6.33%

Indonesia 265,928 399,536 379,890 0.16% 0.60% 1.44% 1.69% Indonesia 0.55% 2.08% 4.99% 5.87%

Australia 34,008 25,564 16,893 2.23% 1.25% 0.78% 0.54% Australia 8.91% 5.01% 3.10% 2.16%

Figure 2: COVID-19 Infection Projections, by Hemisphere
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Figure 3: COVID-19 Infection Rates, Current Status

Country
People 

Unvacc. 
%

Booster 
% Population Merck 

(Molnupiravir)
Pfizer 

(Nirmatrelvir)
Omicron 
Reported

Vaccines Used 
Update (OWD)

New 
Cases  

29 Jun 22

New 
Deaths 

29 Jun 22

United 
States 22% 31.20% 327,978,730 Launched 

molnupiravir
Launched 

nirmatrelvir Yes
Johnson & 

Johnson, Moderna, 
Pfizer/BioNTech

125,440 549

United 
Kingdom 22% 51.10% 67,220,446 Registered 

molnupiravir
Registered 

nirmatrelvir Yes
Moderna, Oxford/

AstraZeneca, 
Pfizer/BioNTech

21,412 117

South 
Korea 12% 72.80% 53,398,252 Registered 

nirmatrelvir Yes

Johnson & 
Johnson, Moderna, 
Novavax, Oxford/

AstraZeneca, 
Pfizer/BioNTech

10,437 7

Spain 12% 54% 46,021,218 Pre-registration 
molnupiravir

Launched 
nirmatrelvir Yes

Johnson & 
Johnson, Moderna, 

Oxford/
AstraZeneca, 

Pfizer/BioNTech

52,218 107

Bulgaria 70% 11% 6,934,625 Pre-registration 
molnupiravir

Registered 
nirmatrelvir Yes

Johnson & 
Johnson, Moderna, 

Oxford/
AstraZeneca, 

Pfizer/BioNTech

549 2

India 27% 2.90% 1,390,706,968 Launched  
molnupiravir

Phase III  
Clinical Trial 
nirmatrelvir

Yes

Corbevax, Covaxin, 
Novavax, Oxford/

AstraZeneca, 
Pfizer/BioNTech, 

Sputnik V

14,506 30

Brazil 14% 48.10% 216,664,814
Phase III  

Clinical Trial 
molnupiravir

Phase III  
Clinical Trial 
nirmatrelvir

Yes

Johnson & 
Johnson, Oxford/

AstraZeneca, 
Pfizer/BioNTech, 

Sinovac

76,638 316

South 
Africa 63% 6% 55,586,425

Phase III  
Clinical Trial 
molnupiravir

Phase III  
Clinical Trial 
nirmatrelvir

Yes
Johnson & 

Johnson, Pfizer/
BioNTech

343 5

Indonesia 27% 18% 259,465,835 Yes

Johnson & 
Johnson, Moderna, 
Novavax, Oxford/

AstraZeneca, 
Pfizer/BioNTech, 

Sinopharm/Beijing, 
Sinovac 

2,167 2

Australia 13% 53.80% 24,568,113 Launched 
molnupiravir

Launched 
nirmatrelvir Yes

Moderna, Novavax, 
Oxford/

AstraZeneca, 
Pfizer/BioNTech 

24,137 55

Sources: Institute for Health Metrics and Evaluation, World Health Organization, Our World in Data, Bloomberg, Centers for Disease Control and 
Prevention, Johns Hopkins, The COVID Tracking Project
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Clinical Research Evolution

More than two years of coping with the pandemic has 
also impacted the attitude of potential investigators, 
institutional review boards, ethics committees and 
regulators. There is less interest and more skepticism 
from investigators, patients and others in conducting 
clinical trials for COVID-19 treatments. 

There is geographic diversity in investigators’ interest in 
new COVID-19 studies, so thorough feasibility 
assessment is essential. The drivers for the changes in 
attitude are twofold: In peak infection periods the 
medical community becomes overwhelmed with the 
workload of treating patients and the number of 
COVID-19 trials and during periods of low incidence 
there is frustration at the challenges to enroll patients. 
In addition, staff turnover has been very high and 
finding replacements has been difficult because of 
burnout or general shortages of skilled and willing 
workers. It is becoming more and more challenging to 
find sites interested in COVID-19 study participation, 
specifically in the United States. 

Treatment approaches have evolved, more options have 
become available and lessons from the last two years 
have been shared and become part of an ever-evolving 
standard of care. Patients are no longer treated so 
aggressively as at the start of the pandemic with regard 
to oxygen therapy and ventilation. With the arrival of the 
B.4 and B.5 omicron subvariants, the investigational 
products (IPs) with direct action on adaptive immunity, 
reactive oxygen species and renin-angiotensin-
aldosterone system mechanisms will still have merit in 
hospital treatment. It is unclear how well antiviral oral 
medication will fare because of rebound viral load after 
completion of a course of therapy; however, most of the 
clinical rebound seen is milder than the initial infection. 
Whether this will be the case in patients with multiple 
risk factors for severe disease remains to be seen.

9
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Conclusion

Since the beginning of the pandemic, there has been a great deal of evolution in the virus, the disease it causes, 
preventive and treatment measures, diagnostic and management strategies and testing and preventive 
strategies. This rapidly changing environment makes conducting clinical research challenging.

The industry can still conduct COVID-19 treatment trials, but the industry must be prepared to expect longer 
enrollment timelines, particularly in the hospital setting. 

In the near future it will be also more difficult to find interested investigators. Very high competition needs to be 
taken into account as well; as a result, it will be more expensive to conduct studies. Longer start-up timelines and 
slower enrollment need to be factored in because of longer regulatory approval timelines and lower numbers of 
available patients. 

Recommendations for Future COVID Research

Hospital-
Based  

Studies

Based on the information available at present, the more difficult studies are those to be conducted in 
the hospital setting. The following recommendations for these studies are suggested:

• Patients hospitalized with any severity of disease should be enrolled.

• Ideally, patients should be enrolled as soon as they are hospitalized. 

• Inclusion/exclusion criteria should be adjusted to broaden patient population and reflect current 
standard of care and treatment guidelines. 

• For future studies, we recommend focusing on the mechanism of action of the IP and not only on the 
pulmonary endpoints.

Outpatient 
Studies

The clinical trials that have been done in the outpatient setting—targeting patients with risk factors for 
severe disease and aimed to demonstrate delay in disease progression compared to placebo—are also 
becoming very difficult to conduct for at least two reasons:

• Patients with risk factors for severe disease have been vaccinated and boosted in most places. 

• Most places have access to monoclonal antibodies or antivirals and are targeting this population; 
therefore, disease progression may be lower than in previous studies.

The following recommendations for these studies are suggested:

• Current standard of care should be considered when selecting countries and sites.

• Consideration should be given to a head-to-head comparison to an active comparator based on 
non-inferiority.

• Another approach that could be considered in the outpatient setting is the approach that was used in 
outpatient influenza studies.

• Healthy patients with no risk factors for severe disease could be enrolled and randomized to an 
antiviral, monoclonal antibody, nanobody or other agent capable of preventing viral entry or 
stimulating innate antiviral responses compared to placebo.

• The primary endpoint would be time to clinical resolution following COVID-19-related symptoms.

• Symptoms would be classified in four categories: absent, mild, moderate and severe; clinical resolution 
would be called when all symptoms are either mild or absent.

• An electronic patient-reported outcomes instrument, such as flu-iiQTM or FLU-PRO©, could be used to 
monitor symptoms.

• Viral shedding measurements would be an important secondary endpoint. 

VOLATILE COVID-19 LANDSCAPE AND IMPLICATIONS FOR CLINICAL RESEARCH (OMICRON HOSPITALIZATION FOCUS)
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Outpatient 
Studies 

(continued)

Additional studies to be considered in the outpatient setting:
• Pre-exposure prophylaxis in patients with severe immune compromise and less likely to respond to 

vaccination and boosters; endpoints could be prevention of infection or decrease in disease severity.

• Post-exposure prophylaxis in close contacts of individuals recently diagnosed with SARS-CoV-2 
infection; endpoints could be prevention of infection or decrease in severity or duration of symptoms.

• Studies in long COVID-19; eligibility criteria and endpoints driven by the mechanism of action of the IP.

Considerations 
for All Studies

• When considering geographic placement of COVID-19 studies, the pre-identified risks need to be 
considered. We recommend a larger geographic spread of countries. Inclusion of several regions can 
help mitigate the risk of missing the wave in one region and take advantage of opportunities when a 
new variant emerges. 

• Overall projected enrollment rates should not be based on 2020-2021 rates. More recent data must be 
considered for enrollment projections. Flexible broad feasibility should be conducted over a wider 
geographic area to allow for adjustments to be made in the country and site selection in the start-up 
and early enrollment period. 

• Early engagement with regulatory agencies is required to understand emergency use authorization 
and post-authorization requirements. Confirmation that regulators agree with the chosen endpoints, 
statistical methods and size of the safety database should be done early so that programs are not 
delayed as they progress.

• For coming trials, adaptive designs should be considered with incorporation of an interim analysis, 
collecting critical data to reduce the burden on sites and patients; where appropriate, digital/remote 
solutions, telemedicine or home visits should be considered.

• Novel recruitment strategies using web-based tools are important for all studies, but especially for 
studies trying to identify patients with no risk factors for severe disease in the outpatient setting.
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Supporting Data Analyses

Syneos Health® has developed a dynamic COVID-19 platform designed to provide frequent country-specific 
COVID-19 updates in real time as data become available from trusted public sources. These interactive dashboards 
monitor the current state of the pandemic overall and provide active surveillance of the rapidly evolving COVID-19 
clinical trial landscape for studies of all types. At any given time, the platform provides a clear and defined picture of 
the status of studies for different patient populations and illness severity as well as swift insight into current country 
and investigator participation for those studies. The platform also facilitates ongoing strategic flexibility throughout 
the life of a clinical trial to correspond with the rapidly evolving global COVID-19 environment. 

Data included on the platform for strategic insight on a global scale  
include the following:

Global pandemic tracking, 
including total and daily 

confirmed cases and deaths 
as well as testing

Country-by-country trend 
analysis with the ability to 

isolate specific time periods

Product pipeline by sponsor, 
including both treatment  

and vaccine studies

Daily clinical trial monitoring, including 
competing trial landscape, historical trials, 

studies by phase and country and total studies 
per country with number of patients  

and participating sites

Advanced filtering capability  
to focus on specific study designs  

and patient populations

Utilizing our COVID-19 dashboard, we can analyze the number of new cases against the number of studies for each 
country of the countries of interest.

In addition to the high-level details of number of total cases and deaths and the number of current studies in the 
countries of interest, we have also conducted a trend analysis into projections to obtain an understanding on where 
the different countries could be on the COVID-19 curve by October 2022. 

Although there are several projection models in the public domain from university-based groups—such as the 
Massachusetts Institute of Technology Operations Research Center, the University of Washington Institute for 
Health Metrics and Evaluation (IHME) and the Imperial College London—featuring estimated projections of newly 
infected cases and deaths, most only extend out a few months. For this reason, it is currently challenging to 
accurately anticipate how the curve will behave beyond October 2022. 

VOLATILE COVID-19 LANDSCAPE AND IMPLICATIONS FOR CLINICAL RESEARCH (OMICRON HOSPITALIZATION FOCUS)
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IHME uses artificial intelligence on top of a classic ID model and sets projections using a simulator based on the 
susceptible-exposed-infected-resistant model, which assumes that people carry lifelong immunity to a disease 
upon recovery, to simulate the epidemic in each country. 

This model also considers the impact related to vaccination plans  
with different scenarios. The scenario related to daily infections  

and testing main drivers are based on:

Increases in  
human mobility

Loosening of social 
distancing measures

Seasonal disease 
transmission patterns

Declining vigilance  
(mask use declining and 

human contact increasing)

Emergence of  
new variants

Lower  
vaccination rates

Global antivirals: Globally 
distributed antivirals extend 

coverage to all low- and middle-
income countries over the 
period of August 15, 2022, 

to September 30, 2022

Susceptible-Exposed-Infected-Resistant Model Overview

Scenario Description

Current projection  
(Most likely to happen)

Vaccine distribution stays at expected pace

Future mask use is the mean of mask use over the last 7 days

Mobility increases in proportion with vaccine coverage

80% of those vaccinated get a third dose at 6 months in countries where available

Countries have deployed different vaccination plans with a wide range of effectiveness. It is considered that those 
countries that have surpassed the 75% of complete vaccination would have less cases, as this percentage is 
considered the threshold for the so-called “community immunity.”  

Even though COVID-19 does not show the traditional seasonality, we understand that seasons have some impact 
on the curve development. On the next page, we present as examples two countries (United States and Brazil) to 
demonstrate the different behaviors on each hemisphere.
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The graphs below are based on information from IHME and World Health Organization (WHO). They present the 
progression of the curve with the uncertainty range.
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Benchmarking

Using Citeline, we queried closed or completed trials in adults conducted by the industry and/or governments to 
evaluate the enrollment rates achieved in each year for the period 2020-2022. To group studies into each year, we 
have considered the enrollment end date.

VOLATILE COVID-19 LANDSCAPE AND IMPLICATIONS FOR CLINICAL RESEARCH (OMICRON HOSPITALIZATION FOCUS)
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Below you can find the trend for median enrollment Patient/Site/Month (P/S/M) rates for each year, for the main 
patient settings:

Current Status

Setting
Median ER (P/S/M) Median ER Trend

2020 2021 2022 2020-2022

Outpatients Mild to Moderate 13.33 3.57 1.27

Hospitalized Moderate  
to Severe 4.55 1.78 0.82

Hospitalized Severe to Critical 2.27 1.75 0.33

In reviewing this benchmark data, we noticed that the calculated median enrollment (P/S/M) for each of the 
patient settings has followed a decreasing trend year-over-year.

It is important to mention that study designs can be very different and it was difficult to find enough of one kind 
with similar criteria to group together; therefore, results are highly variable. Among other reasons that could 
contribute to variability is the moment when the study took place in the pandemic, related to the position in the 
curve of the outbreak and its evolution.

In summary, COVID-19 trials are highly variable, and for planning purposes we need to consider levels of 
vaccination, new infections, new variants of concern and new treatments, among other factors.
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About the Syneos Health Insights Hub
The Syneos Health Insights Hub generates future-focused, actionable insights to help biopharmaceutical companies better execute and succeed in a 
constantly evolving environment. Driven by dynamic research, our perspectives are informed by our insights-driven product development model 
and focused on real answers to customer challenges to help guide decision making and investment. 

About Syneos Health
Syneos Health® (Nasdaq:SYNH) is the only fully integrated biopharmaceutical solutions organization purpose-built to accelerate customer 
success. We lead with a product development mindset, strategically blending clinical development, medical affairs and commercial capabilities  
to address modern market realities.

Together we share insights, use the latest technologies and apply advanced business practices to speed our customers’ delivery of important 
therapies to patients. We support a diverse, equitable and inclusive culture.

To learn more about how we are Shortening the distance from lab to life®, visit syneoshealth.com or subscribe to our podcast.
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