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ABSTRACT 

Key Considerations for  

Phase 2 or 3 Clinical Study Design 

of Anti-inflammatory Agent for 

COVID-19 Treatment 
  

 

Yewon Park 

Interdisciplinary Program of Clinical Pharmacology Major 

Graduate School of Department of Medicine 

Seoul National University 

 

Introduction: Current understanding of COVID-19 disease 

progression suggests a major role for the “cytokine storm” as an 

important contributor to COVID-19 mortality. To prevent an 

exaggerated immune response and improve COVID-19 patient 

endpoints, anti-inflammatory therapeutics have been proposed 

as clinically useful in severe patients with COVID-19. The 

purpose of this study was to propose a clinical trial design for 

the development of anti-inflammatory agents for the treatment 

of COVID-19, taking into account the physiological and 
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immunological process of COVID-19 and the treatment 

mechanism of anti-inflammatory agents.  

Methods: We reviewed and analyzed the guidelines for the 

development of COVID-19 treatments and the treatment of 

COVID-19 by regulatory agencies and previously conducted 

clinical trials on anti-inflammatory drugs for COVID-19. Finally, 

after discussing with an advisory group, a synopsis was 

presented for an example protocol for a COVID-19 anti-

inflammatory agent phase 2 or 3 study that considers the drug 

mechanism and the disease progression of COVID-19. 

Results: A randomized, placebo-controlled, double-blind 

parallel-group design was suggested as a phase 2 or 3 trial 

design for developing an anti-inflammatory agent as a COVID-

19 treatment. A key item of the example protocol specific to 

anti-inflammatory agents was the inclusion and exclusion 

criteria, taking into account the immunosuppressive effects of the 

drug, clinical time course of COVID-19 disease, and treatment 

guidelines for COVID-19. Time to recovery is the primary 

endpoint associated with clinical efficacy and is generally well 

accepted by many experts. 

Conclusion: Through this suggested phase 2 or 3 study design of 
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an anti-inflammatory drug for COVID-19, we provide a basis for 

a study design that can be utilized in clinical development by 

pharmaceutical companies which are developing a potential anti-

inflammatory agent for COVID-19. 

------------------------------------- 
Keywords: COVID-19, drug development, clinical trial design, 

anti-inflammatory agents, cytokine release syndrome  

Student number: 2020-24196  
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INTRODUCTION 

Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-

CoV-2) is a highly contagious pathogenic coronavirus that 

emerged at the end of 2019, affecting the core of society and the 

economy beyond the health and public safety crisis. The impact 

of coronavirus disease of 2019 (COVID-19) is serious, 

extensive and detected worldwide and is still resurging after the 

spread of the delta variant which is more contagious than 

previous variants and a predominant variant of the virus in most 

parts of the world. The COVID-19 virus belongs to the beta-

coronavirus and is mainly transmitted through close contact with 

respiratory droplets from a runny nose or cough within a radius 

of 2 m [1, 2]. The incubation period of COVID-19 is 1 - 14 days 

(average 5 - 7 days), and the symptoms can range from fever, 

cough, difficulty breathing and pneumonia to critical disease 

including death due to severe respiratory failure caused by 

extensive lung damage [3, 4]. 

Cytokine storm syndrome (CSS) is an important clinical 

condition induced by cascades of cytokine activation, featuring 

overwhelming systemic inflammation, hemodynamic instability, 

and multiple organ failure [5]. Patients with early signs of CSS 
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in the early stages of infection (< 5 days of symptoms) are 

known to be more likely to progress to the respiratory disease 

stage [6, 7]. In addition, the inflection point for disease with 

exacerbated respiratory symptoms is generally between 5 - 7 

days of disease onset during which time targeted 

immunomodulatory therapy will be most beneficial in improving 

mortality and controlling excessive cytokine release [8, 9]. 

Treatments for COVID-19 can be classified into antiviral 

agents, convalescent plasma therapy, neutralizing antibodies and 

immunomodulators including anti-inflammatory and immune-

boosting agents, which have different mechanisms of action and 

effects [10]. Among these, anti-inflammatory agents may 

reduce the mortality in severe COVID-19 patients by 

suppressing the excessive immune response caused by COVID-

19 infection [11-13]. Several anti-inflammatory drugs including 

corticosteroids, interferons, cytokine inhibitors, and Janus kinase 

inhibitors (JAK inhibitors) have been studied for the treatment 

of COVID-19. Corticosteroids have immunomodulatory effects 

and are used as adjuvant treatment for acute respiratory distress 

syndrome (ARDS) and cytokine storm. Interleukin-6 (IL-6) 

receptor antagonists exhibit anti-inflammatory effects by 
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reducing the elevation of IL-6 [14-16], and IL-6 is an 

important mediator for severe systemic inflammatory responses 

in patients with COVID-19. JAK inhibitors can suppress immune 

induction by interfering with the phosphorylation of signal 

transducer and activator of transcription (STAT), and several 

JAK inhibitors have been studied in COVID-19 patients [17-20]. 

Additionally, many potential anti-inflammatory drugs are under 

development and in the clinical stages [21]. 

 Increasing the probability of clinical development success 

and accelerating drug development through the planning of well-

designed clinical trials is one of the important drug development 

strategies to overcome the current COVID-19 pandemic 

situation. Many researchers and regulators have presented 

general considerations for the clinical trial design of vaccines or 

COVID-19 treatments through guidelines or review articles 

[22-25]. However, more specific scientific rationales for the 

clinical study design of anti-inflammatory agents are needed for 

actual planning of clinical trials as different mechanisms of action, 

appropriate treatment timing, or target subjects may differ 

depending on the type of treatment. Therefore, the purpose of 

this study was to propose a clinical trial design specific to anti-
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inflammatory drugs by considering the therapeutic mechanism of 

anti-inflammatory drugs and the pathophysiology of COVID-19 

and by analyzing the design and results of previous clinical trials 

for anti-inflammatory agents. 
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METHODS 

Literature search  

First, the clinical stages and management strategies for the 

clinical course of COVID-19 were investigated through a 

literature search. The pathological mechanisms related to the 

symptoms of COVID-19 disease and the pharmacological 

properties and mechanisms of anti-inflammatory drugs were 

investigated according to subcategories. Second, we reviewed 

domestic and international anti-inflammatory treatment strategy 

guidelines for COVID-19, including the 'COVID-19 treatment 

guidelines' of the National Institutes of Health (NIH). Next, we 

reviewed the guidelines for developing a treatment for COVID-

19, including the guidelines for ‘COVID-19: Developing drugs 

and biological products for treatment or prevention' of the U.S. 

Food and Drug Administration (FDA) and 'Considerations in 

developing COVID-19 treatments’ of the Ministry of Food and 

Drug Safety (MFDS). (Table 1) Third, for consideration in the 

anti-inflammatory agent-specific clinical trial protocol, the 

clinical course of COVID-19, pharmacological properties of 

anti-inflammatory drugs, and domestic and foreign guidelines 

are summarized only as necessary.`
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Table 1. Lists of domestic and international guidelines for COVID-19 treatment and therapeutic development.  

Guidelines for 
COVID-19 
treatment 

• The Korean Society of Infectious Diseases: Guidelines for the Korean Society of Infectious 
Diseases on COVID-19 Medication therapy 

• WHO: Clinical management of COVID-19 
• NIH: COVID-19 Treatment Guidelines 
• EMA: Treatment and vaccines for COVID-19 

Guidelines for 
developing  
a treatment for 
COVID-19 

• Ministry of Food and Drug Safety: Considerations when developing a treatment for COVID-19 
• U.S. FDA: COVID-19: Developing Drugs and Biological Products for Treatment or Prevention 
• EMA: Guidance for medicine developers and other stakeholders on COVID-19 
• NIH: ACTIV Update: Making Major Strides in COVID-19 Therapeutic Development 

COVID-19, coronavirus disease of 2019; WHO, World Health Organization; NIH, National Institutes of Health; EMA, European Medicine Agency; FDA, Food and 

Drug Administration 
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Analysis of previous clinical studies 

We searched the clinical trials of anti-inflammatory agents for 

COVID-19 within the clinical trial registry (clinicaltrials.gov) 

using the following keywords: “COVID-19” and “anti-

inflammatory agent” until April 21, 2021. For the clinical trial of 

a COVID-19 anti-inflammatory agent conducted in domestic and 

abroad, major characteristics including study design, sample size, 

key primary endpoints, key secondary endpoints, and statistical 

methods were extracted and summarized. Based on this, common 

and specific contents were identified, and summarized to be 

reflected in the trial design. After discussing with an advisory 

group that included clinicians of the department of infectious 

diseases, we finally suggested a phase 2 or 3 study design of an 

anti-inflammatory agent for COVID-19 that considers the 

mechanism of anti-inflammatory agents and the immunological 

progress of COVID-19. 
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Proposal of an anti-inflammatory agent-specific 

clinical trial design 

The COVID-19 anti-inflammatory agent-specific clinical trial 

design section consists of common items from the guidelines for 

developing a COVID-19 treatment and from the previous clinical 

trial protocols for COVID-19 anti-inflammatory agents. The 

sections of the proposed clinical trial design included the study 

design, study population, efficacy endpoints, safety assessment, 

statistical considerations, and study procedure. Furthermore, the 

clinical course of COVID-19, the time of anti-inflammatory 

agent treatment, the mechanism of action, pharmacological 

characteristics of the COVID-19 anti-inflammatory agent and 

expert opinions were reflected in the above clinical trial design 

section as anti-inflammatory agent-specific contents. Detailed 

trial design contents were presented through the synopsis of the 

protocol.  
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RESULTS1 

Summary of the literature search 

Bhaskar, et al. reported that anti-inflammatory agents have a 

mechanism to block hyperinflammatory conditions by targeting 

cytokine-related signal transduction pathways and have 

pharmacological properties in which the risk of 

immunosuppression of anti-inflammatory agents may be greater 

than the risk of COVID-19 for immunocompromised patients 

[26]. In the literature related to the clinical course of COVID-

19, Gentilotti et al. reported that it usually takes 5-7 days from 

the onset of symptoms of COVID-19 to hospitalization, which is 

an inflection point where respiratory symptoms are likely to 

worsen due to the action of excessive inflammation [27]. 

For the recommended target population for the anti-

inflammatory treatment, according to the NIH COVID-19 

treatment guideline and EMA's treatment and vaccine for 

COVID-19 guideline, anti-inflammatory agents are not 

generally recommended for non-hospitalized patients, and 

dexamethasone is typically recommended for hospitalized 

 
1 Results were based on the published work (Park, Y., et al., Key Considerations for 
Phase 2 or 3 Clinical Study Design of Anti-inflammatory Agent for COVID-19 
Treatment. Frontiers in Pharmacology: p. 1964.) 
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COVID-19 patients on oxygen or mechanical ventilation. 

Additional use of other anti-inflammatory agents, including 

baricitinib, is recommended to control the inflammatory response 

in patients whose disease worsens rapidly or is more severe. 

According to the COVID-19 medication therapy guidelines of the 

Korean Society of Infectious Diseases, steroid administration is 

recommended for severe or critical COVID-19 patients. 

Interleukin-6 (IL-6) inhibitors can be used for severe COVID-

19 patients and are not recommended for mild COVID-19 

patients. 

For the clinical trial design, MFDS guideline 

(Considerations when developing a treatment for COVID-19) 

[28] and FDA guideline[24] (Developing Drugs and Biological 

Products for Treatment or Prevention) recommend a double-

blind, randomized, placebo-controlled, and parallel group trial 

design to minimize bias in evaluating the efficacy and safety of 

the COVID-19 treatment. This placebo-control study should be 

conducted by adding a study drug or placebo to a standard 

therapy (according to clinical guidelines) considering the clinical 

status and severity of the recruited COVID-19 patients 

according to FDA guideline [24] recommendation from an ethical 
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point of view. The EMA guideline for medicine developers and 

other stakeholders on COVID-19 also recommends a large-

scale, multicenter, multi-arm, randomized controlled clinical trial 

with a control arm without a test drug. NIH-funded “ACTIV-

related trials” were randomized, placebo-controlled clinical 

trials. The analysis of the primary endpoint should be performed 

on all randomly assigned groups of subjects according to the 

MFDS [28]guideline. The FDA guideline [24]recommends a 

combined evaluation of clinical improvement and mortality at a 

specific time point as a clinical endpoint. For the selection of the 

sample size, there is no clear recommendation from the 

regulatory guidelines. 
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Results of the analysis of the previous clinical 

studies  

Considering the results of previous anti-inflammatory agent 

trials for COVID-19 (NCT04381936, NCT04327388, 

NCT04401579 and NCT04421027), anti-inflammatory agents 

have been shown to be mainly effective in patients with severe 

or higher severity of COVID-19. The common design of the 

previous anti-inflammatory agent trials for COVID-19 was a 

randomized, placebo-controlled, parallel-group and multi-

center trial. The key primary and secondary endpoints of the 

anti-inflammatory agent trials for COVID-19 were time to 

improvement, proportion of improvement, and all-cause 

mortality. In most of the anti-inflammatory agent trials, the 

number of subjects was a sample size for a statistical power of 

75% to 90% considering type 2 statistical errors. For statistical 

analysis, log-rank tests or Cox proportional risk models or 

Kaplan-Meier methods were used for survival analysis to 

evaluate variables of time to event such as recovery time (Table 

2). 
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Table 2. Summary of previously conducted clinical trial designs of anti-inflammatory agents. 

 
 

Dexamethasone 
(NCT04381936) 

Sarilumab 
(NCT04327388) 

Baricitinib 
(NCT04401579) 

Baricitinib 
(NCT04421027) 

Study title 

Randomized 
Evaluation of 
COVID-19 Therapy 
(RECOVERY Trial) 

Evaluation of the 
Efficacy and Safety 
of Sarilumab in 
Hospitalized Patients 
With severe or 
critical COVID-19 

A Multicenter, 
Adaptive, 
Randomized Blinded 
Controlled Trial of 
the Safety and 
Efficacy of 
Investigational 
Therapeutics for the 
Treatment of 
COVID-19 in 
Hospitalized Adults 
(ACTT-2) 

A Randomized, 
Double-Blind, 
Placebo-Controlled, 
Parallel-Group Phase 
3 Study of Baricitinib 
in Patients With 
COVID-19 Infection 
(COV-BARRIER) 

Objective 

To provide reliable 
evidence on the 
efficacy of candidate 
therapies for 
confirmed COVID-19 
infection in 
hospitalized adult 
patients receiving 

To evaluate the 
clinical efficacy of 
sarilumab relative to 
the control arm in 
adult patients 
hospitalized with 
severe or critical 
COVID-19 

To evaluate 
baricitinib plus 
remdesivir in 
hospitalized adults 
with COVID-19 

To evaluate the 
efficacy and safety of 
baricitinib in 
combination with 
standard of care for 
the treatment of 
hospitalized adults 
with COVID-19 
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usual standard of 
care 

Study 
design 

Randomized, 
controlled, open-
label phase 3 trial 

Adaptive phase 3, 
randomized, double-
blind, placebo-
controlled trial 

Double-blind, 
randomized, 
placebo-controlled 
phase 3 trial 

Double-blind, 
randomized, 
placebo-controlled 
phase 3 trial 

Sample 
size 

45000 participants 420 participants 1033 participants 1585 participants 

Key 
primary 
endpoint 

Day 28 all-cause 
mortality 

Time to improvement 
in clinical status of 
participants using 7-
point ordinal scale 
score 

Time to recovery 
during the 28 days 
using the eight-
category ordinal 
scale 

Proportion who 
progressed to high-
flow oxygen, non-
invasive ventilation, 
invasive mechanical 
ventilation, or death 
by Day 28 

Key 
secondary 
endpoint 

Duration of hospital 
stay over the Day 28 
period 
Composite endpoint 
of death or need for 
mechanical 
ventilation or ECMO 

Proportion of patients 
alive at Day 29 

Clinical status at Day 
15, based on the 
eight-category 
ordinal scale 

All-cause mortality 
by Day 28 
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over the Day 28 
period 

Statistical 
methods 

Sample sizes: not be 
estimated 
All-cause mortality: 
Hazard ratio from 
Cox regression 
Cumulative mortality 
over the 28-day 
period: Kaplan–Meier 
survival curves 
Duration of hospital 
stay over the Day 28 
period and the 
endpoint of 
successful cessation 
of invasive 
mechanical 
ventilation: Cox 
regression 

Sample size: 90% or 
greater power for 
pairwise comparison 
Time to improvement 
in Clinical Status of 
Participants: 
Stratified log-rank 
test with treatment 
as a fixed factor 
Estimation of 
treatment effect: 
Hazard ratio (HR) 
generated using a 
stratified Cox 
proportional hazards 
model 
The proportion of 
patients alive at Day 
29: Cochran-
Mantel-Haenszel 
test 

Sample size: 85% 
power, a two-sided 
type I error rate of 
5% 
Time to Recovery 
during the 28 days: 
Log-rank test 
Clinical status at Day 
15, based on the 
eight-category 
ordinal scale: Single 
primary hypothesis 
test (no adjustments 
for multiplicity) 

Sample size: 75% of 
the total α 
Proportion who 
progressed to high-
flow oxygen, non-
invasive ventilation, 
invasive mechanical 
ventilation, or death 
by Day 28: Odds 
ratios (ORs) from 
Logistic regression 
models (multiple 
imputation method) 
All-cause mortality 
by Day 28: Hazard 
ratios (HRs) from 
Cox proportional 
hazard models 

COVID-19, coronavirus disease of 2019; ECMO, extracorporeal membrane oxygenation. 
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Suggested study design for anti-inflammatory 

agent-specific clinical trial  

Study design 

A randomized, placebo-controlled, double-blind parallel-group 

design was suggested as a phase 2 or 3 trial design for 

developing an anti-inflammatory agent for COVID-19. The main 

sections of the anti-inflammatory agent-specific protocol were 

the inclusion and exclusion criteria, considering the 

immunosuppressive effect of the drug, the clinical time course of 

the COVID-19 disease, and the treatment guidelines for COVID-

19. The detailed clinical trial design was presented through a 

synopsis of the anti-inflammatory agent-specific clinical trial 

protocol (Figure 1, Supplementary Tables 1 and 2). 
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Figure 1. Clinical time course of COVID-19 and study design 

(adapted from (Aguilar et al., 2020)). 

ARDS, acute respiratory distress syndrome; COVID-19, coronavirus disease 

of 2019; IP, investigational product; MODS, multiple organ dysfunction 

syndrome; PSV, post-study visit.  
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Study population 

The major target population was hospitalized patients with 

severe or higher severity of COVID-19, and 

immunocompromised patients were presented as the main 

exclusion targets (Table 3 and Table 4). Considering the 

COVID-19 severity categorization of the FDA guideline, patients 

with shortness of breath or dyspnea at rest, saturation (SpO2) 

less than 94%, and requiring supplemental oxygen therapy, 

mechanical ventilation, or extracorporeal membrane oxygenation 

(ECMO) may be included in the severe or higher severity 

category (Table 3). 
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Table 3. Examples of inclusion criteria for the study design of an 

anti-inflammatory agent for COVID-19. 

1. Adults ≥19 years of age at time of screening 

2. Subject admitted to a hospital with SARS-CoV-2 infection 

confirmed by RT-PCR 

- PCR positive in sample collected <72 hours prior to 

randomization 

3. Subject who can be classified as severe or higher in the 

COVID-19 severity category with one or more of the 

following conditions: 

- Severe systemic symptoms such as shortness of breath 

or difficulty breathing during rest, and respiratory rate 

≥30 times/minute 

- SpO2 <94% or PaO2/FiO2 on room air 

- Requiring supplemental oxygen 

- Requiring mechanical ventilation or ECMO 

- Lung infiltrates confirmed by imaging findings >50% 

4. Female subject who is neither pregnant nor lactated or 

surgically infertile status (bilateral tubal occlusion, 

hysterectomy, bilateral ovarian resection, etc.) 

5. Subject who agrees to not participate in other clinical trial 

for the treatment of COVID-19 during the study 

6. Subject who voluntarily decides to participate and agrees to 

abide by the precautions with written consent after 

receiving a sufficient explanation and fully understanding of 

this study comply with all the protocol requirements by 

signing informed consent form after being informed of the 

nature of this study and fully understanding this study 
7. Subjects who were deemed as eligible subjects by 

investigators on their physical examination, laboratory 

findings, and medical examination by interview 
COVID-19, coronavirus disease of 2019; RT-PCR, real-time polymerase 

chain reaction; ECMO, extracorporeal membrane oxygenation. 
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Table 4. Examples of exclusion criteria for a study design of an 

anti-inflammatory agent for COVID-19. 

1. Subject who has hypersensitivity to the drug containing 

components of the study drug class or other drugs, or has a 

history of clinically significant allergic reactions 

2. Subject with other bacterial, fungal, viral or other infections 

excluding SARS-COV-2 infection at the time of screening 

3. Anticipated discharged from the hospital or transfer to a 

hospital where research cannot be conducted within 72 

hours 

4. Subject who shows the following results in the screening 

test 

- ALT or AST >5 times the upper limit of normal. 

- eGFR <30 ml/min 

- ANC <1000 cells/microliter 

- ALC <2000 cells/microliter 

- Subjects who show a positive result for a serology test 

(HBsAg, Anti-HCV, HIV Ab, or VDRL). 

5. Subject who has a history of receiving either convalescent 

plasma or intravenous immunoglobulin for COVID-19 

6. Received other immunosuppressants in the 4 weeks prior to 

screening and in the judgement of the investigator, the risk 

of immunosuppression with the study drug is larger than 

the risk of COVID-19. 

7. Has received any live vaccine (that is, live attenuated) 

within 4 weeks before screening, or intends to receive a 

live vaccine (or live attenuated) during the study 

8. Subject who is considered to be ineligible for participation 

in this study by the investigator’s discretion based on 

laboratory results and other reasons. 

ALC, absolute lymphocyte count; ALT, alanine transaminase; ANC, absolute 

neutrophil count; Anti-HCV, hepatitis C virus antibody; AST, aspartate 

aminotransferase; COVID-19, coronavirus disease of 2019; eGFR, estimated 

glomerular filtration rate; HBsAg, hepatitis B surface antigen; HIV Ab, human 

immunodeficiency virus antibody; VDRL, venereal disease research laboratory. 
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Efficacy assessment 

The primary objective of this phase 2 or 3 trial is to evaluate the 

efficacy of an anti-inflammatory agent for COVID-19 against a 

standard treatment in patients with a COVID-19 infection. The 

time to recovery was suggested as a primary endpoint which is 

related to the clinical efficacy and generally well accepted by 

many experts. The definition of time to recovery is the first day 

on which the subject satisfies one of the 1 to 3 categories from 

the 8-category ordinal scale used in ACTT-2. The secondary 

objective of this study is to evaluate the safety of an anti-

inflammatory agent in patients with a COVID-19 infection. The 

secondary endpoint can be considered as the clinical status 

evaluated on a clinical ordinal scale, the oxygen treatment period, 

the duration of the hospitalization, and the mortality at each point 

in time (Table 5). 
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Safety assessment 

Adverse events occurring after the administration of a study drug 

can be assessed by aggregating the results of the clinical 

laboratory tests, vital signs, and physical examination conducted 

at the institution of the clinic trial (Table 5). Clinical laboratory 

tests may include tests to check health conditions, blood clotting 

tests and a virological assessment associated with the 

administration of an anti-inflammatory agent for COVID-19. 

Adverse events can be classified as adverse drug reactions, 

serious adverse events/adverse reaction, and unexpected 

adverse reactions according to each definition and should be 

standardized and collected according to the Medical Dictionary 

for Regulatory Activities. The severity of the adverse events 

should be determined by the investigator based on clinical 

judgment according to objective severity-related classification 

criteria. In addition, all adverse reactions should be assessed for 

causality with the study drug and actions taken in relation to 

adverse reactions should be recorded.  
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Table 5. Suggested study endpoint of the study design of an 

anti-inflammatory agent for COVID-19.  

• Primary endpoint 

- Time to recovery (day): The first day on which the subject 

satisfies one of the 1 ~ 3 categories from the following 8-

category ordinal scale 

- Rate of invasive mechanical ventilation or all-cause 

mortality by Day 29 

*  8-category ordinal scale 

① Not hospitalized, no limitations on activities 

② Not hospitalized, limitation on activities and/or requiring 

home oxygen 

③ Hospitalized, not requiring supplemental oxygen – no longer 

requires ongoing medical care 

④ Hospitalized, not requiring supplemental oxygen – requiring 

ongoing COVID-19 related medical Care 

⑤ Hospitalized, requiring supplemental oxygen 

⑥ Hospitalized, on non-invasive ventilation or high flow oxygen 

devices 

⑦ Hospitalized, on invasive ventilation or extracorporeal 

membrane oxygenation) 

⑧ Death 

 

• Secondary endpoint 

- Subject’s clinical status assessed using the 8-category 

ordinal scale at Day 15 

- Time to an improvement in each of 1 and 2 categories from 
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Day 1(baseline) using the 8-category ordinal scale 

- Mean change in the 8-category ordinal scale from Day 

1(baseline) to Day 3, 5, 8, 11, 15, 22 and 29 

- Time to discharge or to a NEWS of ≤ 2 and maintained for 

24 hours, whichever occurs first 

- Mean change from Day 1(baseline) to Days 3, 5, 8, 11, 15, 

and 29 in NEWS  

- Days of oxygenation (supplement oxygen, noninvasive 

ventilation or high-flow oxygen) use  

- up to Day 29  

- Duration of hospitalization (days) 

- Day 14 and Day 28 mortality 

 

• Safety assessment 

- Physical examination 

- Clinical laboratory tests  

- Vital signs 

- 12 Lead ECG and chest X-ray test  

COVID-19, coronavirus disease of 2019; NEWS, National Early Warning Score; 

ECG, electrocardiogram. 
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Statistical considerations 

The appropriate number of subjects can be the sample 

size for a statistical power of 85% or 90% taking into account 

type 2 statistical errors. For example, in a previous study using 

baricitinib as a treatment for COVID-19 [19], the time to 

recovery was statistically significantly faster in the baricitinib 

group compared to the placebo group, and the odds ratio (95% 

confidence interval) for the treatment and was 1.16 (1.01–1.32). 

Based on the study results, when the relative hazard is set to 

1.16 and the statistical power is set to 80%, the appropriate 

number of subjects considered necessary is 675 patients per 

treatment group and a total of 1,350 or more patients. 

Statistical analysis can be conducted according to the 

characteristics of the evaluation variables. For the endpoint time 

to event as a primary endpoint, the Log-rank test or Cox 

proportional-hazard model or Kaplan–Meier method can be used 

for survival analysis. The test drug should show superiority over 

the placebo by a two-sided test at a significance level of 0.05. 

For dichotomous endpoints, logistic regression can be used, and 

a proportional probabilistic model can be used for ordinal 

endpoints. An analysis of variance (ANOVA) model can be used 
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for continuous endpoints, and a mixed-effects model of repeated 

measures can be used to evaluate the continuous endpoints over 

time. For some endpoints, the statistical model can be adjusted 

for treatment and baseline stratification factors. 

 

Study procedure 

Screening tests such as medical examination by interview, 

physical examination, clinical laboratory test, etc. can be 

conducted on Day -1 or Day 1 for COVID-19 patients who 

voluntarily agree to participate in this study to select test 

subjects deemed suitable for this clinical trial. The subjects 

determined to be eligible for this trial are stratified by SARS-

CoV-2 vaccination, clinical trial institutions, and disease severity 

at the time of randomization and randomly assigned to one of two 

treatment groups on Day 1. Subjects can be administered an 

anti-inflammatory agent or placebo assigned on Day 1 to Day 14. 

The efficacy and safety/tolerability assessment can be carried 

out according to the specified performance schedule. The 

researcher can conduct examinations through daily interviews 

with all the subjects during the hospitalization period, and when 

discharged from the hospital during the study period, the safety 
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assessments can be performed at Day 15, 22, and 29, 

respectively. Other drugs used prior to participation in the study 

should be discontinued during clinical trials, and no separate 

washout period is required for discontinuation of other drugs. 

However, standard care that is being used on the basis of 

regulatory guidelines or other recommendations for the 

treatment of COVID-19 can be maintained during clinical trials, 

and standard treatment drugs should be specified in clinical study 

reports. 
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DISCUSSION 

Zhang et al. [25] and Jiang et al. [23] presented considerations 

for developing COVID-19 vaccines in terms of clinical trial 

design and the analysis results of the characteristics of clinical 

trial design for COVID-19 treatments registered in the 

International Clinical Trials Registry Platform. Shi et al. [22] 

suggested that the barriers with previous clinical trials have been 

attributed to a lack of pathological understanding of the disease, 

unoptimized doses, poorly defined treatment timing windows, 

nonspecific endpoint measurements, and nonrandomized and 

underpowered trial designs. To address these challenges, the 

authors suggested that well-designed clinical trials need to be 

planned by following translational science principles with 

knowledge on the COVID-19 pathology and the dynamics of the 

immune response for COVID-19 and implementing 4R 

(appropriate patient, right drug, right dosage, and right timing) 

concepts to increase test success and generate high-quality data. 

In this study, we designed an example study for anti-

inflammatory drugs in hospitalized patients with severe or a 

higher severity of COVID-19 by considering the 

pharmacological mechanisms of the anti-inflammatory drugs and 
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the immunological processes of COVID-19.  

For the target population of this study design, we 

determined that inpatients would be the most appropriate given 

that it usually takes between 5-7 days from symptom onset to 

hospitalization for COVID-19 which is an inflection point for 

respiratory symptoms to likely worsen as a function of the 

excessive inflammation [27]. Considering the timing of the anti-

inflammatory treatment and the results of the anti-inflammatory 

agent trials for COVID-19, it seemed appropriate to proceed 

with clinical trials for anti-inflammatory drugs for hospitalized 

COVID-19 patients with severe or a higher severity of COVID-

19. Patients with severe or a higher severity proposed in this 

study include patients with supplemental oxygen therapy, 

including ECMO, and stratified randomization can be planned 

considering the differences in clinical severity depending on 

ECMO use. For small-scale proof-of-concept (POC) trials to 

identify test drugs, patients with a certain severity of COVID-

19 infection can be considered for who the treatment is expected 

to be most effective depending on the type of anti-inflammatory 

agent and its mechanism of action. For confirmatory clinical trials 

in which it is important to create a reliable safety and efficacy 
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database, it is considered appropriate to allocate equally patients 

to the test drug and placebo groups through a stratified 

randomization without an inclusion criterion for selecting patients 

with a specific severity. Those who have been administered 

convalescent plasma therapy or intravenous immunoglobulin 

(IVIg) to treat COVID-19 should be excluded because it may 

affect the results of this study. To minimize the risk of 

immunosuppression, it is also recommended to exclude those 

with live vaccines within 4 weeks of participation in clinical trials. 

However, it is considered appropriate to ensure that COVID-19 

vaccinated patients are evenly assigned to study drugs and 

placebo through stratified randomization without being excluded 

because the COVID-19 vaccine is not a live vaccine (Table 4). 

 The effectiveness of the study drug for COVID-19 

should be evaluated in comparison with a placebo or active 

control in terms of the clinical implications of the disease in the 

development of COVID-19 treatments. In this study, the time to 

recovery is presented as an example of a primary efficacy 

variable by referring to the key efficacy endpoints commonly 

used in many clinical trials of COVID-19 anti-inflammatory 

drugs. The interpretation of the efficacy endpoint of an anti-
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inflammatory agent for COVID-19 and the time frame setting can 

vary depending on the characteristics of the treatment, study 

population and the severity of COVID-19. For the safety 

assessment of this study design, a virological assessment (viral 

titer, CT value and time to viral negative) is considered more 

appropriate for the safety evaluation or discharge criteria than 

an efficacy endpoint because no clear relationship has been 

established between an efficacy endpoint and clinical symptoms 

along with a benefit.  

As mentioned in Felsenstein & Reiff, 2021, the 

inflammatory process changes pathophysiologically as COVID-

19 progresses. Therefore, it is important to predict the disease 

progression of COVID-19 through appropriate biomarkers or 

inflammatory markers; these markers should be considered in 

the patient risk stratification and drug efficacy assessment with 

respect to disease progression. In addition, with specific markers 

for each stage of COVID-19 progression, the timing of the anti-

inflammatory treatment might be adjusted by considering the 

target specificity of the drug and the severity and inflammatory 

process of the disease. For example, in hospitalized patients who 

do not require supplemental oxygen therapy (e.g., WHO stage 3), 
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Angiopoietin 2 and circulating endothelial cells may be useful 

biomarkers for the assessment of disease progression before 

oxygen requirement occurs. On the other hand, biomarkers for 

the formation of neutrophil extracellular traps (i.e., NETosis) 

associated with the bacterial and viral defense system of 

neutrophils are significantly elevated in hospitalized patients 

requiring non-invasive ventilation or high-flow oxygen (e.g., 

WHO stage 5). Additionally, secondary fungal infections (e.g., 

mucormycosis and aspergillus) should be carefully monitored 

during follow-up visits in long-term treated patients or in those 

who received long half-life anti-inflammatory agents, and a 

safety monitoring plan for secondary infections should be 

provided during the clinical trial of anti-inflammatory agents 

[29]. 

Generally, in the clinical stage, a drug is developed as a 

treatment by exploring its safety, tolerability and 

pharmacokinetic characteristics in humans through a phase 1 

clinical trial; the therapeutic efficacy and dosage-response 

relationships are explored in a phase 2 clinical trial, and the 

clinical efficacy is confirmed through phase 3 clinical trials. To 

successfully achieve the objective of a phase 2 or 3 clinical study 



33 

for exploring or confirming the therapeutic efficacy of an anti-

inflammatory treatment for COVID-19, it might be necessary to 

consider the stratified randomization of severity in patients from 

severe to a higher severity of COVID-19 for accurate and 

reliable assessments of safety and efficacy.  

The first limitation of these study methods is that 

domestic and foreign guidelines were not selected as a clear and 

reproducible search strategy used in the systematic literature 

review. Only the literature related to the development of the 

treatment and the treatment for COVID-19 issued by domestic 

and foreign representative regulatory agencies (e.g., FDA, NIH, 

EMA, and MFDS) was extracted, and the subjective opinion of 

the researcher may have been reflected in the literature 

selection process. Second, this study does not reflect the latest 

clinical trial results and clinical development status reported in 

the second half of 2021. Anti-inflammatory drug development 

clinical trials for COVID-19 were investigated until April 2021, 

and since then, there have not been many cases of the 

development of anti-inflammatory drugs among COVID-19 

treatments, and only limited data exist to confirm the specific 

design of actual clinical trials. Thus, we referred to past clinical 
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trial designs but focused on guidelines on general considerations 

in the development of a COVID-19 treatment. Third, the 

discussion process with the advisory group was conducted in a 

way that a small number of experts, including infectious disease 

clinicians, were consulted rather than quantitatively evaluated 

with questionnaires on the feasibility of an anti-inflammatory 

agent-specific clinical trial design.  

Furthermore, because this study design is intended for 

repurposing or finding novel small molecule anti-inflammatory 

agents, additional assessments including immunogenicity 

assessment, monitoring of hypersensitivity reactions and 

infusion-related reactions are necessary for biologic anti-

inflammatory agents. Therefore, it is recommended to 

appropriately modify and use these contents according to the 

specific characteristics and subcategory of the study drug. In 

addition, at this point, COVID-19 disease is spreading the more 

contagious delta and omicron variants of the virus than previous 

strains, and the status of the treatment development continues to 

change, and additional considerations may be needed for this 

situation. It should be noted that some content (e.g., clinical trials 

for inpatients) can be selectively applied in other countries 
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because social policies for the COVID-19 response vary from 

country to country and that the proposal of this study considered 

the situation in Korea. Moreover, it should be noted that this is 

only a methodological suggestion that does not take into account 

the specific environment and guidelines of the hospital, and the 

patient's medical history or the difference in treatment 

administered according to the characteristics of the patient. 

However, through the methodological proposals in this paper, 

clear and precise information on the effects of anti-inflammatory 

drugs can be obtained. 

 Nevertheless, to the best of our knowledge, this paper is 

meaningful in that it is the first article presented on key 

considerations of study design for anti-inflammatory agents for 

COVID-19 considering the mechanism of anti-inflammatory 

drugs and the timing of the COVID-19 immunology. In this paper, 

we reiterate the importance of well-designed clinical trials to 

increase the chances of success in developing COVID-19 anti-

inflammatory drugs and accelerate clinical development. We 

designed an example study of anti-inflammatory treatments in 

hospitalized patients with severe or a high severity of COVID-

19, taking into account the pharmacological mechanism of anti-
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inflammatory agents and the immunological process of COVID-

19. The clinical trial design considerations proposed in this study, 

reflecting knowledge of the dynamics of immune responses to 

COVID-19 and the mechanism of drugs, can be used to plan 

well-designed clinical trials to enhance development success 

and generate high-quality data. 
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CONCLUSION 

This phase 2 or 3 study design of an anti-inflammatory drug for 

COVID-19 was established considering the mechanism of drugs 

and the disease progress of COVID-19, and it can be useful for 

drug developers developing an anti-inflammatory agent for 

COVID-19. 
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APPENDICES 

Supplementary Tables 

Supplementary Table 1. Example of a phase 2 or 3 anti-inflammatory specific protocol synopsis. 

Title of Study 
A Randomized, Placebo-Controlled, Double-Blind Clinical Study to Evaluate the Efficacy and 

Safety of Drug X in Patients with COVID-19 

Phase of Study Phase 2 or 3 

Study Period 12 months from the date of IND or IRB approval 

Indication Coronavirus disease of 2019 (COVID-19) 

Objectives 

Ÿ Primary objective: To evaluate the effectiveness of Drug X compared to standard treatment in 

patients with COVID-19 

Ÿ Secondary objective: To evaluate the safety of Drug X in patients with COVID-19 

Investigational Product Test drug: Drug X  
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Number of Subjects 

Ÿ 0000 subjects 

Ÿ Basis of the number of subjects: The sample size for 85% or 90% statistical power was 

calculated considering type II statistical errors. 

 

Example: In a previous study using baricitinib as a treatment for COVID-19 (Kalil AC et al., N Engl 

J Med. 2020 Dec), the time to recovery was statistically significantly faster in the baricitinib group 

compared to the placebo group, and the odds ratio for treatment and 95% confidence interval was 

1.16 (1.01–1.32). Based on the study results, when the relative hazard was set to 1.16 and the 

statistical power was set to 80%, it was calculated that 675 patients per treatment group would be 

needed, and a total of more than 1350 patients were calculated as required for the study. 

Criteria for Inclusion and 
Exclusion  

Ÿ Inclusion Criteria 

1) Adults aged ≥ 19 years at screening 

2) Subject admitted to a hospital with SARS-CoV-2 infection confirmed by RT-PCR 

Ø PCR positive in sample collected < 72 hours prior to randomization 

3) Subject who can be classified as severe or higher in the COVID-19 severity category with 

one or more of the following conditions: 

Ø Severe systemic symptoms such as shortness of breath or difficulty breathing during 

rest, and respiratory rate ≥ 30 times/minute 

Ø SpO2 < 94% or PaO2 / FiO2 on room air 
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Ø Requiring supplemental oxygen 

Ø Requiring mechanical ventilation or Extracorporeal membrane oxygenation (ECMO) 

Ø Lung infiltrates confirmed by imaging findings > 50% 

4) Female subject who is neither pregnant nor lactated or surgically infertile status (bilateral 

tubal occlusion, hysterectomy, bilateral ovarian resection, etc.)  

5) Subject who agrees to not participate in other clinical trial for the treatment of COVID-19 

during the study 

6) Subject who voluntarily decides to participate and agrees to abide by the precautions with 

written consent after receiving a sufficient explanation and fully understanding of this study 

comply with all the protocol requirements by signing informed consent form after being 

informed of the nature of this study and fully understanding this study  

7) Subjects who were deemed as eligible subjects by investigators on their physical 

examination, laboratory findings, and medical examination by interview  

 

Ÿ Exclusion Criteria  

1) Subject who has hypersensitivity to the drug containing components of the drug X class or 

other drugs, or has a history of clinically significant allergic reactions 

2) Subject with other bacterial, fungal, viral or other infections excluding SARS-COV-2 
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infection at the time of screening 

3) Anticipated discharged from the hospital or transfer to a hospital where research cannot be 

conducted within 72 hours 

4) Subject who shows the following results in the screening test 

Ø ALT or AST >5 times the upper limit of normal 

Ø eGFR <30 ml/min  

Ø ANC <1000 cells/microliter 

Ø ALC <2000 cells/microliter 

Ø Subjects who show a positive result for a serology test (HBsAg, Anti-HCV, HIV Ab, 

or VDRL)  

5) Subject who has a history of receiving either convalescent plasma or intravenous 

immunoglobulin for COVID-19 

6) Received other immunosuppressants in the 4 weeks prior to screening and in the judgement 

of the investigator, the risk of immunosuppression with the study drug is larger than the 

risk of COVID-19 

7) Has received any live vaccine (that is, live attenuated) within 4 weeks before screening, or 

intends to receive a live vaccine (or live attenuated) during the study 

8) Subject who is considered to be ineligible for participation in this study by the 

investigator’s discretion based on laboratory results and other reasons 
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Study procedure 

A randomized, double-blind, placebo-controlled, parallel group study is performed. Screening tests 

such as interviews, physical examinations, and clinical tests are conducted on Day -1 or Day 1 for 

COVID-19 patients who have voluntarily expressed their intention to participate in this study. 

Subjects deemed suitable for this clinical trial are selected. Subjects are administered the assigned 

test drug or placebo in the morning of Day 1 to Day 14. Evaluation of efficacy, safety/tolerability is 

conducted according to the planned clinical trial schedule. The researcher interviews all subjects 

daily during the hospitalization period, and subjects discharged during the study period visit each of 

Day 15, Day 22, and Day 29, respectively, to perform the safety evaluation. If it is difficult for the 

subject to visit the study institution for other reasons, including infection, the subject can be 

interviewed by phone. 

Other drugs used prior to participation in this study should be discontinued during the study period 

and no separate washout period due to discontinuation of other drugs is required. However, standard 

treatments that were being used based on regulatory guidelines or other recommendations for the 

treatment of COVID-19 infection can be maintained during the study period. These preceding and 

combined drugs related to these standard treatments should be specified in the clinical study report. 

 

Ÿ Screening (Day -1 or Day 1) 

For volunteers, screening tests such as questionnaires, physical examinations, and clinical tests 

are conducted at Day -1d or Day 1, and subjects judged to be suitable for this clinical trial are 

selected. 

 

Ÿ Treatment period (Day 1~Day 14) 
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Subjects judged to be suitable for this clinical trial are stratified according to the following and 

randomly assigned to one of two treatment groups (test drug group or placebo group) on Day 1.  

l SARS-CoV-2 vaccination 

l Clinical trials institution 

l Severity of COVID-19 disease at the time of randomization 

- Less severe disease: Baseline (1d) 8-Ordinal scale category 5  

- Severe disease: Baseline (1d) 8-Ordinal scale category 6 or 7 

Subjects receive the assigned test drug or placebo in the morning of Day 1 - Day 14. Efficacy, 

safety/tolerability evaluation is carried out according to the planned study schedule. 

 

Ÿ Discharge (Day 14) and Follow-up visits (Day 15, Day 22, Day 29) 

Subjects complete the administration of investigational drugs by Day 14 or until discharge, and 

visit Day 15, Day 22, and Day 29 for follow-up and perform the prescribed schedule. Subjects 

who have dropped out of the clinical trial should visit within 7 days from the last day of the 

investigational drug administration or the date of decision to drop out to conduct the prescribed 

schedule. 

Assessment methods 

Ÿ Efficacy endpoints 

Ø Primary endpoint 

1) Time to recovery (day): The first day on which the subject satisfies one of the 1 ~ 3 

categories from the following 8-category ordinal scale 
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2) Rate of invasive mechanical ventilation or all-cause mortality by Day 29 

▶ 8-category ordinal scale 

① Not hospitalized, no limitations on activities 

② Not hospitalized, limitation on activities and/or requiring home oxygen 

③ Hospitalized, not requiring supplemental oxygen – no longer requires ongoing medical care 

④ Hospitalized, not requiring supplemental oxygen – requiring ongoing COVID-19 related 

medical care 

⑤ Hospitalized, requiring supplemental oxygen 

⑥ Hospitalized, on non-invasive ventilation or high flow oxygen devices 

⑦ Hospitalized, on invasive ventilation or extracorporeal membrane oxygenation 

⑧ Death 

 

Ø Secondary endpoint 

3) Subject’s clinical status assessed using the 8-category ordinal scale at Day 15 

4) Time to an improvement in each of 1 and 2 categories from Day 1 (baseline) using the 8-

category ordinal scale 

5) Mean change in the 8-category ordinal scale from Day 1 (baseline) to Day 3, 5, 8, 11, 15, 

22 and 29 

6) Time to discharge or to a National Early Warning Score (NEWS) of ≤ 2 and maintained for 

24 hours, whichever occurs first 
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7) Mean change from Day 1(baseline) to Days 3, 5, 8, 11, 15, and 29 in NEWS 

8) Days of oxygenation (supplement oxygen, noninvasive ventilation or high-flow oxygen) 

use up to Day 29 

 

▶ National Early Warning Score 

Physiological 

parameter 

Score 

3 2 1 0 1 2 3 

Respiration rate 

(per minute) 
≤8  9-11 12-20  21-24 ≥25 

SpO2 Scale 1 

(%) 
≤91 92-93 94-95 ≥96    

SpO2 Scale 2 

(%) 
≤83 84-85 86-87 

88-92 

≥93 on 

air 

93-94 

on 

oxygen 

95-96 

on 

oxygen 

≥97 on 

oxygen 

Air or oxygen?  Oxygen  Air    

Systolic blood 

pressure 

(mmHg) 

≤90 91-100 
101-

110 

111-

219 
  ≥220 

Pulse (per ≤40  41-50 51-90 91-110 111- ≥131 
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minute) 130 

Consciousness*    Alert   VPU 

Temperature 

(℃) 
≤35.0  

35.1-

36.0 

36.1-

38.0 

38.1-

39.0 
≥39.1  

* Alert: The patient is awake/ V: The patient responds to a verbal stimulus/ P: The patient 

responds to a pain stimulus/ U: Unresponsive 

 

Ÿ Safety assessment 

1) Physical examination 

2) Clinical laboratory tests 

3) Vital signs 

4) 12 Lead ECG and chest X-ray test 

Statistical methods 

Ÿ General statistical analysis 

This study is a placebo-controlled randomized study to show superiority, and a two-sided test 

is performed under a significance level of 0.05. Each data point is summarized and presented 

with appropriate descriptive statistics according to its characteristics (e.g., categorical variables 

are presented as percentages; continuous variables are presented as the mean and 95% 

confidence intervals, and time to event variables are presented as medians) The time to event 

data are presented as the Kaplan-Meier survival curve and its 95% confidence interval. 

 



50 

Ÿ Descriptive statistical analysis 

Descriptive statistics (mean, standard deviation, median value, minimum value, maximum 

value, etc.) or frequency, ratio of categories, etc. are presented according to the 

characteristics of the data for demographic information such as age, height, and weight for all 

subjects given random assignment numbers (Intention-To-Treat population). 

 

Ÿ Efficacy statistical analysis 

The efficacy data are included for all subjects (Intention-To-Treat) assigned random 

assignment numbers. 

The primary efficacy evaluation variable, "Time to recovery after administration of the 

investigational products," is presented in stratification according to the presence or absence of 

COVID-19 vaccination and the severity at the time of random assignment, and statistical 

significance is tested through log-rank tests. The event of death is judged as a case of not 

recovering and is evaluated as being censored on Day 29. 

Among the secondary efficacy evaluation variables, the clinical status of patients evaluated by 

the 8-ordinal scale at Day 15 is analyzed through a proportional odds model. The treatment 

group, vaccination status, and severity at the time of randomization are analyzed by including 

the proportional odds model as covariates, and the odds ratio and p-value according to the 

treatment group are presented. In addition, the 95% confidence interval of the number, ratio, 

and odds ratio of subjects for each scale at Day 15 for each treatment group is presented.  

For the time at which the clinical ordinal scale (8-ordinal scale) is improved, the time at which 

the National Early Warning Score is improved, and the mortality rate at Day 14 and Day 28, 
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log-rank test results are presented using Cox's proportional hazards model. The mean amount 

of change in the category at each time point, the mean amount of change in the National Early 

Warning Score, the hospitalization period, and the number of days receiving oxygen therapy are 

presented as descriptive statistics. 

 

Ÿ Safety statistical analysis 

The safety evaluation data are included for all subjects administered the investigational products 

at least once. 

Adverse events are coded using Medical Dictionary for Regulatory Activities (MedDRA), and 

the system organ class, the duration of adverse events, the number of occurrences, the number 

of subjects to be tested, severity, seriousness, and causal relationships with investigational 

products are summarized using descriptive statistics for each treatment group. For deaths or 

composite endpoints, a method for analyzing time to event data can be applied. Serious reactions 

or adverse events that caused suspension of participation in the study are summarized and 

presented in a separate table. Differences in the incidence of adverse events between treatment 

groups can be compared using appropriate parametric/nonparametric statistical tests such as 

Chi-square test and Fisher's effect test. In addition, clinically significant results of vital signs 

and clinical laboratory test results are stratified into severity to present the analysis results. 

ALC, absolute lymphocyte count; ALT, alanine transaminase; ANC, absolute neutrophil count; Anti-HCV, hepatitis C virus antibody; AST, aspartate 

aminotransferase; COVID-19, coronavirus disease of 2019; eGFR, estimated glomerular filtration rate; HBsAg, hepatitis B surface antigen; HIV Ab, human 

immunodeficiency virus antibody; VDRL, venereal disease research laboratory. 
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Supplementary Table 2. Example of a phase 2 or 3 anti-inflammatory specific overall study plan. 

 

Screening 

Period 
Treatment Period Follow-up visits 

Day -1 or 

 Day 1 
Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8 

Day 9~ 

Day 10 
Day 11 

Day 12~ 

Day 14 

Day 15 

± 2 

days 

Day 22 

± 3 

days 

Day 29 

± 3 

days 

Informed consent ○               

Demography ○               

Inclusion/exclusion 

criteria 
○               

Check SARS-CoV-2 

results 
○               

Randomizationa  ○              

Investigational 

Product 

Administration 

 ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○    

Vital signb ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○  ○ 

Clinical laboratory 

testc 
○ ○  ○  ○   ○  ○    ○ 

Physical examination ○              ○ 

8-ordinal scaled  ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ 

Severity classification 

for COVID-19e 
 ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ 

National Early 

Warning Scoref 
 ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ 

Adverse events  ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ 
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monitoring 

Concomitant 

medication monitoring 
○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ 

a On Day 1, each patient is stratified according to the presence or absence of SARS-CoV-2 vaccination, the institution conducting the clinical trial, and the severity 

at the time of randomization, and randomized to either the investigational drug administration group or the placebo administration group. 
b Vital signs are evaluated daily during the treatment period (Day 1 ~ Day 14) and at follow-up (15d and 29d), and eardrum temperature (C°), respiratory rate 

(breathing per minute), systolic and diastolic blood pressure (mmHg), and pulse rate (bpm) are measured. If the patient cannot visit the clinical trial site at the 

time of follow-up, evaluation is not performed. 
c Hematology tests, blood chemistry tests, blood coagulation tests, and urinalysis are performed at the screening period, treatment period (before administration 

on Day 1, Day 3, Day 5, Day 8, and Day 11), and at the last follow-up period (Day 29). During the screening period, urine drug test, serology test, and pregnancy 

test are additionally performed to confirm selection exclusion criteria. 
d Ordinal scale evaluation of clinical signs is performed every day during the treatment period (Day 1 ~ Day 14) and is performed at the follow-up periods (Day 

15, Day 22 and Day 29). If a patient is unable to visit the clinical trial site during the follow-up period, an interview can be made by phone. 
e After administration of the investigational product, severity check for COVID-19 infection is performed daily during the treatment period (Day 1 ~ Day 14) and 

at the follow-up periods (Day 15, Day 22 and Day 29). If a patient cannot visit the clinical trial site during the follow-up period, an interview can be done by 

phone. 
f National Early Warning Score evaluation is performed daily during the treatment period (Day 1 ~ Day 14) and at follow-up periods (Day 15, Day 22, Day 29). 

If the patient cannot visit the clinical trial site at the time of follow-up, evaluation is not performed.
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ABSTRACT IN KOREAN 

서론: 현재 COVID-19 질병 진행에 대한 이해에 대한 문헌 

보고들은 "사이토카인 폭풍"이 COVID-19 사망률의 중요한 

기여자로서의 주된 역할을 함을 시사한다. 과도한 면역 반응을 

예방하고 COVID-19 환자 평가변수를 개선하기 위해, 항염증제 

치료가 COVID-19 중증 환자에게 임상적으로 유용한 것으로 

제안되었다. 본 연구의 목적은 코로나19의 생리적, 면역학적 과정과 

항염증제 치료 기전을 고려하여 코로나19 치료제 개발을 위한 

임상시험 설계를 제안하고자 하였다.  

방법: 규제기관의 COVID-19 치료제 개발 및 COVID-19 치료를 

위한 가이드라인을 검토하였고, 선행된 COVID-19 항염증제에 

임상시험을 및 분석하였다. 마지막으로 자문단과의 논의 후, 

COVID-19의 질병 진행과 약물 기전을 고려하여 COVID-19 

항염증제 2상 또는 3상 임상시험 프로토콜 예시 디자인에 대한 

시놉시스를 제시하였다. 

결과: COVID-19 치료제로 항염증제를 개발하기 위한 2상 또는 

3상 시험 설계로 무작위 배정, 위약 대조, 이중 맹검, 평행 설계 

디자인이 제안되었다. 항염증제 특이적 프로토콜 예시 디자인의 

핵심 항목은 항염증제의 면역 억제 효과, COVID-19 질병의 임상 

시간 경과 및 COVID-19에 대한 치료 지침을 고려하여 선정 및 

제외 기준이었다. 임상 효능과 관련된 1차 평가변수는 많은 
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전문가들에 의해 적절한 평가변수로 고려되었던 “회복 시간” 으로 

제안하였다.  

결론: COVID-19에 대한 항염증제 개발을 위해 제안된 2상 또는 

3상 임상시험의 본 예시 디자인을 통해, 우리는 COVID-19에 대한 

항염증제를 개발 중인 제약사들에게 임상 개발에 활용할 수 있는 

연구 설계 및 근거를 제공하고자 하였다. 

------------------------------------- 

주요어 : COVID-19, 신약개발, 임상시험설계, 항염증제, 

사이토카인 방출 증후군  

학  번 : 2020-24196 
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