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Objective: This study aims to comprehensively evaluate the characteristics of clinical drug 
trials to facilitate the collection of evidence for COVID-19 drug treatments.
Methods: A retrospective analysis of 910 trials retrieved on August 7, 2020.
Results: A total of 910 registered clinical trials with at least one drug intervention were 
evaluated. The number of registrations (32.4%, 295) from the United States accounted for 
nearly one-third of the total and far exceeded that of other countries individually. 
Furthermore, the peak number of trials were registered in April (34.3%, 312). Over half of 
the trials (51.2%, 466) are in the recruitment phase, and only 4.2% (38) of the trials have 
been completed. The median (interquartile range) estimated enrollment is 127 (59, 365). In 
39% (355) of trials, the estimated enrollment is less than 100 participants. A total of 94.5% 
(790) of the trials use randomization in the allocation, 82.7% (753) use a parallel intervention 
mode, and 52.2% (475) use masking. A total of 287 drug names have been standardized and 
mapped. “Hydroxychloroquine” is the leading drug among the registered trials (7.47%, 68). 
Among the main countries contributing to investigations on “hydroxychloroquine”, the 
United States ranks first with 36.76% (25) of the trials.
Conclusion: The designs of COVID-19 clinical drug trials have greatly improved in terms 
of the implementation of randomization and, particularly, blinding methods. In terms of drug 
reuse, the number of drug types has greatly increased, and hundreds of drugs have been used 
for efficacy screening. The emergence of large-sample registration trials is expected to 
address the uncertainty regarding the current clinical efficacy of some drugs.
Keywords: COVID-19, clinical trials, investigation, intervention, drug, treatment

Introduction
Since December 2019, the outbreak of coronavirus disease 2019 (COVID-19) has 
been disastrous for everyone.1 Given the global COVID-19 pandemic, the search for 
an effective treatment drug has become a common goal for researchers worldwide. 
Although various potential drugs have been explored since the start of the epidemic, 
no drugs with significant efficacy have been found through existing large-scale 
COVID-19 clinical trials.2 In the face of this urgent epidemic, some researchers 
mistakenly believe that large randomized controlled trials are not applicable or ethical. 
Due to this misunderstanding, previous studies have suggested that COVID-19 clinical 
trials registered before March 2020 have many study design defects, such as a lack of 
blinding.3 As the epidemic has spread throughout the world and a total of 3000 clinical 
research studies have been registered on the American Clinical Trials Registry 
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(ClinialTrials.gov), an evaluation of the characteristics of 
studies investigating registered drug interventions is 
needed.2 Therefore, the purpose of this study is to compre-
hensively evaluate the characteristics of clinical trials with at 
least one drug intervention registered on ClinialTrials.gov to 
facilitate the collection of evidence for the efficacy of 
COVID-19 drug treatments.

Methods
On August 7, 2020, we retrieved data from the 
ClinialTrials.gov. The MeSH Supplementary Concept of 
“COVID-19” was used as a search keyword. The entire 
retrieval and webpage data extraction process was com-
pleted independently by two authors, and finally, the 
results were compared.

Selection Criteria
The selection criteria for registered trials included (1) 
COVID-19 studies with at least 1 drug intervention type; 
(2) Interventional studies (clinical trial); and (3) Studies 
whose first-registration research goals were to performing 
research on COVID-19 and not updating previous research 
to include COVID-19.

Data Summarization and Visualization
Python (version 3.7.7) was used to perform all tasks, includ-
ing data extraction and statistical analysis. To visualize the 
registrations of drug intervention clinical trials worldwide, 
the world map was drawn using the “plotly” package (ver-
sion 4.8.2). One way to visualize the relationship between 
different countries and drugs is to draw a Sankey diagram 
using the “holoviews” package (version 1.13.3). We selected 
a few drugs with the largest number of studies and showed 
the main countries that contributed to investigating these 
drugs. To avoid generating an excessively complex Sankey 
diagram and increase readability, we controlled the number 
of overall nodes to be able to label the interactions between 
drugs and countries. The Sankey diagram was used to dis-
play the flow of the number of trials from one country to 
a drug as arrows, in which the width of the arrows was 
proportional to the degree of flow.

Results
Search Results
Prior to August 7, 2020, a total of 2928 COVID-19 studies 
were registered on ClinialTrials.gov. A summary of these 
studies is shown in Table 1. We implemented strict study 
screening according to the inclusion criteria. The flow diagram 
of the study screening is shown in Figure 1. A total of 910 
clinical trial registrations with at least one drug intervention 
were ultimately included.

Global Distribution of the Number of 
Registered Trials
The included trials involved a total of 62 countries. The United 
States was the leading country in terms of the total number of 
registered trials (32.4%, 295), followed by China (6.5%, 59), 
France (6.4%, 58), Spain (5.4%, 49), and the United Kingdom 
(4.7%, 43). The number of registered trials among the top 5 
countries accounted for 55.4% of all included trials. The 
detailed global distribution of the number of included trials is 
shown in Figure 2.

Trends in Trial Registration
Figure 3 presents the number of new trials with at least one 
drug intervention registered in ClinialTrials.gov each month 
and by country. Based on the number of trials, the top five 
countries are listed, and data from the remaining countries are 
combined. It can be seen from the line chart that the peak of 
trial registration occurred in April (34.3%, 312). The earliest 
registration came from a trial from China registered in January. 
As a result of the timing of the outbreak, China hit a peak in its 
trial registration in February, earlier than any other country. It 
should be noted that the August numbers are relatively small 
because the data were collected in early August.

General Characteristics of the Registered 
Trials
We summarized the general characteristics of the included 
trials in Table 2. Since the proportion of trials from the 
United States (32.4%, 295) is close to one-third, we grouped 
the United States and other countries separately to better show 

Table 1 Summary of the Registered COVID-19 Studies

Selected Search of ClinialTrials.gov Number of Studies Number of Countries Number of US States and Washington, D.C.

All COVID-19 Studies 2928 112 51
At Least One US Location 631 67 51

US Federal Funding 71 23 50
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the distribution of the characteristics. Half of all the trials 
(51.2%, 466) are in the recruitment phase, and 4.2% (38) of 
the trials have been completed; therefore, a large portion of the 
trials had not yet started recruiting participants. The age of the 
patients included in most trials (87.6%, 797) is in the “adult, 
older adult” category (generally 18 years and older). Most trials 
are in Phase 2 (39.5%, 359). The median (interquartile range) 
estimated enrollment is 127 (59, 365). In 39% (355) of the 
trials, the estimated enrollment is less than 100 participants. 
There are 30.8% (280) trials with an estimated enrollment of 
300 participants and above. A total of 94.5% (790) of the trials 
use random allocation, 82.7% (753) employ a parallel 

intervention mode, and 52.2% (475) use masking. The primary 
purpose of 86.3% (785) of the trials is treatment. The primary 
outcome indicators were categorized and displayed as bar 
graphs (Figure 4). The use ratio of the well-recognized seven- 
category ordinal scale (time to clinical improvement) 
ranks second, closely following viral load.

Trial Drugs
Standardized drug names can be obtained from ClinialTrials. 
gov. A total of 287 drug names were standardized and 
mapped. “Hydroxychloroquine” is the leading drug among 
the registered trials (7.47%, 68), followed by “azithromycin, 
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Figure 1 Study selection flow diagram.
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hydroxychloroquine” (2.97%, 27), “tocilizumab” (1.98%, 
18), “favipiravir” (1.76%, 16), and “ruxolitinib” (1.21%, 
11). The number of registered trials investigating the top 5 
drugs accounted for a quarter (15.39%) of all included trials. 
The top 30 drugs are shown in Figure 5.

Relationship Between Country and Drug
Since drug trials may be distributed across multiple coun-
tries, we used a Sankey diagram to visualize the drugs of 
interest and its main countries that contributed to their 
investigation. We first selected the top 9 drug nodes based 

50

100

150

200

250

Number

Figure 2 Number of COVID-19 clinical trial registrations with at least one drug intervention in each area.

Figure 3 Number of new trials with at least one drug intervention registered in ClinialTrials.gov each month and by country. Based on the number of trials, the top five 
countries are listed, and data from the other countries are combined.
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Table 2 General Characteristics of COVID-19 Clinical Trial Registrations with at Least One Drug Intervention

Item Category Missing Overall (n=910) United States (n=295) Other Countries (n=615)

Status, n (%) Active, not recruiting 0 40 (4.4) 13 (4.4) 27 (4.4)
Completed 38 (4.2) 2 (0.7) 36 (5.9)

Enrolling by invitation 18 (2.0) 11 (3.7) 7 (1.1)

Not yet recruiting 310 (34.1) 90 (30.5) 220 (35.8)

Recruiting 466 (51.2) 167 (56.6) 299 (48.6)

Suspended 15 (1.6) 5 (1.7) 10 (1.6)

Terminated 8 (0.9) 1 (0.3) 7 (1.1)

Withdrawn 15 (1.6) 6 (2.0) 9 (1.5)

Age, n (%) Adult 0 37 (4.1) 1 (0.3) 36 (5.9)
Adult/Older Adult 797 (87.6) 275 (93.2) 522 (84.9)

Child 1 (0.1) – 1 (0.2)

Child/Adult 3 (0.3) 2 (0.7) 1 (0.2)

Child/Adult/Older Adult 62 (6.8) 14 (4.7) 48 (7.8)

Older Adult 10 (1.1) 3 (1.0) 7 (1.1)

Sex, n (%) All 0 895 (98.4) 292 (99.0) 603 (98.0)
Female 4 (0.4) 1 (0.3) 3 (0.5)

Male 11 (1.2) 2 (0.7) 9 (1.5)

Phases, n (%) Early Phase 1 0 15 (1.6) 5 (1.7) 10 (1.6)
Not Applicable 54 (5.9) 2 (0.7) 52 (8.5)

Phase 1 51 (5.6) 22 (7.5) 29 (4.7)

Phase 1/Phase 2 45 (4.9) 20 (6.8) 25 (4.1)

Phase 2 359 (39.5) 169 (57.3) 190 (30.9)

Phase 2/Phase 3 106 (11.6) 17 (5.8) 89 (14.5)

Phase 3 211 (23.2) 43 (14.6) 168 (27.3)

Phase 4 69 (7.6) 17 (5.8) 52 (8.5)

Enrollment, median (Q1, Q3) 0 127 (59, 365) 100 (45, 300) 144 (60, 387)

Enrollment classification, n (%) <50 0 195 (21.4) 82 (27.8) 113 (18.4)

50 ~ 99 160 (17.6) 54 (18.3) 106 (17.2)

100 ~ 199 171 (18.8) 50 (16.9) 121 (19.7)

200 ~ 299 104 (11.4) 27 (9.2) 77 (12.5)

300 ~ 499 115 (12.6) 31 (10.5) 84 (13.7)

500 ~ 999 77 (8.5) 26 (8.8) 51 (8.3)

1000 ~ 9999 81 (8.9) 23 (7.8) 58 (9.4)

≥10,000 7 (0.8) 2 (0.7) 5 (0.8)

Funded By, n (%) Industry 0 156 (17.1) 77 (26.1) 79 (12.8)
Industry/NIH/Other 1 (0.1) 1 (0.3) –

Industry/Other 53 (5.8) 18 (6.1) 35 (5.7)

Industry/Other/NIH 1 (0.1) 1 (0.3) –

NIH 3 (0.3) 1 (0.3) 2 (0.3)

NIH/Other 1 (0.1) 1 (0.3) –

NIH/Other/US Fed 1 (0.1) 1 (0.3) –

Other 616 (67.7) 158 (53.6) 458 (74.5)

Other/Industry 67 (7.4) 27 (9.2) 40 (6.5)

Other/NIH 6 (0.7) 5 (1.7) 1 (0.2)

Other/NIH/Industry 2 (0.2) 2 (0.7) –

US Fed 2 (0.2) 2 (0.7) –

US Fed/Other 1 (0.1) 1 (0.3) –

(Continued)
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on the number of trials investigating them (with counts 
greater than 9) and then filtered out the main countries 
contributing to the investigation of these drugs (a total of 
8 national nodes with counts greater than 6). The filtering 
threshold was manually determined according to the line 
density of the Sankey diagram. Among the main countries 
contributing to the investigation of “hydroxychloroquine”, 
the United States registered 36.76% (25) of the trials, and 
Canada registered 10.29% (7). For “azithromycin, hydro-
xychloroquine”, 33.33% (9) of the trials were from the 
United States, and 22.22% (6) of the trials were from 
France. For “tocilizumab”, 33.33% (6) of trials were from 
the United States, and 16.67% (3) of trials were from Italy. 
Other detailed relationships are shown in Figure 6.

Discussion
Since the outbreak of the COVID-19 pandemic, clinical 
trials of therapeutic drugs for the treatment of this disease 
have become a focus of attention from researchers. The 
dramatic increase in the number of clinical trials has caused 
concern over their quality and level of evidence in the 
treatment of COVID-19. For example, when the outbreak 
first appeared in China, the clinical studies registered by 
some researchers on the Chinese Clinical Trial Registry 
(http://www.chictr.org.cn) had many design quality 

problems, such as a lack of blinding, replicated research, 
small sample sizes, and unreasonable main outcome 
indicators.3 Although retractions of clinical studies receive 
proper attention from researchers,4 this has been amplified 
for clinical studies on COVID-19.5,6 In addition, there is 
persistent controversy regarding the results of some 
COVID-19 drug trials, such as those investigating angio-
tensin-converting enzyme inhibitors/angiotensin-receptor 
blockers (ACEIs/ARBs),7 hydroxychloroquine,8 and 
chloroquine.9 These phenomena necessitate the further eva-
luation of registered COVID-19 trials.

This is the first overview and characteristic analysis of 
COVID-19 clinical trial registrations with at least 1 drug 
intervention. A previous study only retrieved 24 drug 
clinical trials from ClinialTrials.gov on March 12, 
2020;10 since then, the number of trials has increased 38- 
fold (910). From the global distribution map of registered 
trials of COVID-19 drugs, the number of registrations 
from the United States accounts for nearly one-third of 
the total and far exceeds that of other countries. The large 
number of COVID-19 patients in the United States is an 
important factor in its large percentage of clinical trial 
registrations. Therefore, in Table 2, a separate column for 
the United States in terms of trial characteristics is shown 
to the reader if interested. Currently, randomized, double- 

Table 2 (Continued). 

Item Category Missing Overall (n=910) United States (n=295) Other Countries (n=615)

Allocation, n (%) Nonrandomized 74 46 (5.5) 17 (6.4) 29 (5.1)
Randomized 790 (94.5) 248 (93.6) 542 (94.9)

Intervention Model, n (%) Crossover 0 18 (2.0) 3 (1.0) 15 (2.4)
Factorial 21 (2.3) 9 (3.1) 12 (2.0)

Parallel 753 (82.7) 233 (79.0) 520 (84.6)

Sequential 30 (3.3) 12 (4.1) 18 (2.9)

Single 88 (9.7) 38 (12.9) 50 (8.1)

Masking, n (%) Double 0 127 (14.0) 54 (18.3) 73 (11.9)
None 435 (47.8) 106 (35.9) 329 (53.5)

Quadruple 186 (20.4) 81 (27.5) 105 (17.1)

Single 79 (8.7) 14 (4.7) 65 (10.6)

Triple 83 (9.1) 40 (13.6) 43 (7.0)

Primary Purpose, n (%) Basic Science 0 1 (0.1) 1 (0.3) –

Diagnostic 1 (0.1) 1 (0.3) –

Health Services Research 1 (0.1) – 1 (0.2)

Other 7 (0.8) – 7 (1.1)

Prevention 106 (11.6) 38 (12.9) 68 (11.1)

Supportive Care 9 (1.0) 3 (1.0) 6 (1.0)

Treatment 785 (86.3) 252 (85.4) 533 (86.7)
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blind and controlled conditions remain the gold standard 
for evaluating the quality of COVID-19 clinical trial 
designs. Given the early outbreak of the epidemic in 
China and due to the urgency of the event, many studies 
did not include blinding. The global spread of the epi-
demic has given researchers more time to prepare their 
studies. Compared with previous studies,3 our results show 
that the proportion of randomization increased from 71% 
to 94.5%, while the blinding rate increased from 5% to 
52.2%. The increase in these numbers reflects the impor-
tance global researchers now place on the design quality of 
clinical drug trial for COVID-19. Another phenomenon we 
observed is the increase in trials with large sample sizes. 
According to the results of our survey, the number of trials 
with more than 500 samples reached 15.5% (165), which 
can provide higher-quality evidence for drug treatment. 
Nevertheless, more than one-third of the trials (39%, 
355) were small-sample (less than 100 participants) stu-
dies that may not provide reliable conclusions.

Some previous studies evaluated the research charac-
teristics of COVID-19 clinical trials.11–15 A similar study 
analyzing COVID-19 clinical trials had a search time very 

close to ours, and they outline the results of some suitable 
drugs.12 Therefore, we will focus on some of the latest 
research results for these drugs. Judging from the current 
ranking of drug popularity, the percentage of trials inves-
tigating “hydroxychloroquine” reached 7.47% (68), rank-
ing first. In the past few months, chloroquine and 
hydroxychloroquine were approved by the FDA for testing 
as a treatment for COVID-19.11,12 Hydroxychloroquine is 
a chemically modified chloroquine derivative with 
a similar mechanism of action as chloroquine but better 
absorption and fewer side effects.12 It can be seen from the 
“hydroxychloroquine” node connections in the Sankey 
diagram that the United States is the main contributor 
(36.76%, 25) to “hydroxychloroquine” investigations. 
A multinational analysis of the largest sample of hydroxy-
chloroquine trials indicated that the drug may cause severe 
arrhythmia and even sudden cardiac death in patients with 
COVID-19. After the preliminary results were announced 
in the Randomised Evaluation of COVID-19 Therapy 
(RECOVERY Trial or RECOVERY), both the National 
Institutes of Health (NIH) and World Health 
Organization (WHO) suspended the COVID-19 

Figure 4 Number of registered trials by primary outcome indicator.
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hydroxychloroquine trial given its lack of benefits. 
A network meta-analysis of COVID-19 drug treatments 
showed that hydroxychloroquine may not reduce mortality 
(low certainty) or the need for mechanical ventilation 
(moderate certainty).16 In addition, the present review 
indicates that hydroxychloroquine has the potential to 
cause major harm, but the extent to which it causes 
adverse reactions cannot be determined. The results of 
the recently published RECOVERY trial on 
hydroxychloroquine17 among hospitalized COVID-19 
patients are similar to the interim results (published in 
the medRxiv) of the WHO Solidarity trial,18 which con-
cluded that hydroxychloroquine cannot reduce the mortal-
ity of inpatients. These findings indicate that 
hydroxychloroquine is not an effective treatment for 
COVID-19 patients. Another very influential trial evalu-
ated hydroxychloroquine as a postexposure prophylaxis 
and yielded a negative result.19

As one of the largest international randomized trials, 
the Solidarity trial recruited nearly 12,000 patients across 
500 hospitals in more than 30 countries. It provided 

conclusive evidence on the effectiveness of 4 repurposed 
drugs (remdesivir, hydroxychloroquine, lopinavir/ritonavir 
and interferon). For overall mortality, initiation of ventila-
tion and duration of hospital stay, these four drugs had 
little or no impact on hospitalized COVID-19 patients.18 

The Solidarity trial also combined the results of three other 
remdesivir studies20–22 and performed a mortality meta- 
analysis. The 4 studies on remdesivir were consistent in 
terms of the dosage, route and frequency of drug use. The 
combined results showed that remdesivir had no definite 
effect on mortality (ratio of death rates 0.95, 95% confi-
dence interval 0.81–1.11, p=0.50).18 The final report of the 
NIH remdesivir study (Adaptive COVID-19 Treatment 
Trial, ACTT-1) indicated that the drug reduced the time 
to recovery among COVID-19 patients from 15 days to 10 
days, but there was no significant mortality benefit.23 

David J Sher’s review assessed remdesivir and hydroxy-
chloroquine in detail.24 However, considering that remde-
sivir does not cause death and serious adverse events by 
itself, it is still the recommended evidence-based drug 
treatment.24 Obviously, the use of antiviral drugs alone 

Figure 5 Number of registered trials by mapped drug name. Only the top 30 drugs are shown. The percentage on the bar graph indicates the proportion of trials for the 
drug out of the total trials. Note: if a trial contains multiple drugs, it will be counted once for each of the drugs. Standardized drug names automatically assigned by the 
National Library of Medicine based on drug names provided by the responsible party.
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may not be enough to reduce mortality among COVID-19 
patients. To date, the only group of drugs that has been 
proven effective for severe and critical COVID-19 patients 
is corticosteroids.16,24–26 Therefore, it is necessary to com-
bine other immunomodulatory drugs and other therapies to 
improve the prognosis of patients.

Although the results of the Solidarity trial may have set 
back the search for suitable antiviral drugs, some potentially 
promising drugs remain. Kumari et al described some of the 
most promising current drugs in a review of the updated 
pipeline for pharmacological therapies.27 Some new direc-
tions include immunomodulators and biologics, traditional 
Chinese medicines and natural products and herbal medi-
cines. The immunomodulators and biologics mainly consist 
of convalescent plasma, antibody-based therapy, cell-based 
therapy (NK cells and mesenchymal stem cells) and other 
therapies.27 Mesenchymal stem cells, a type of plasma 
immunotherapy, have shown good results in the treatment 
of COVID-19 patients.28 In patients with severe COVID-19, 
excessive inflammatory cytokine storms and high oxidative 
stress are mutually promotive and aggravate the deterioration 
of the disease.29 A drug called tocilizumab, a monoclonal 
antibody, can effectively antagonize IL-6 receptors,30 

thereby interfering with the inflammatory cascade in patients 
with severe COVID-19;31 some small studies on tocilizumab 
have reported encouraging effects.32–36 The virus-targeting 
effect of the REGN-COV2 investigational antibody cocktail 
has been confirmed for SARS-CoV-2,37,38 and its Phase 3 
trial has been carried out by the RECOVERY trial in the UK. 
Colchicine can interfere with multiple inflammatory path-
ways, thus exerting anti-inflammatory and antiviral effects in 
the treatment of COVID-19.39,40 Additionally, melatonin has 
significant antioxidant and anti-inflammatory properties.41 

A recently approved study (EudraCT: 2020–001808-42) 
aims to evaluate its dosage and efficacy in the treatment of 
COVID-19.42 A novel treatment using a combination of 
methylene blue, vitamin C and N-acetyl cysteine was used 
in a Phase 1 trial and achieved good therapeutic effects.43 An 
epidemiological survey showed that low vitamin D status is 
associated with an increased risk of COVID-19 infection and 
hospitalization.44 Carlos et al proposed a clinical trial design 
proposal for vitamin D to prevent COVID-19.45

The COVID-19 pandemic has restricted the working 
methods of many researchers. Therefore, establishing 
a workflow that can adapt to the pandemic can facilitate 
more efficient research.46 However, four major problems 

Figure 6 Sankey diagram from countries to drugs. To avoid creating an excessively complex Sankey diagram and increase readability, we controlled the number of drug and 
country nodes. We first selected the top 9 drug nodes based on the number of trials (with counts greater than 9) and then filtered out the main countries contributing to 
the investigation of these drugs (a total of 8 national nodes with counts greater than 6). The filtering threshold was manually determined according to the line density of the 
Sankey diagram. The Sankey diagram was used to display the flow of the number of trials from one country to a drug; in other words, it is a flow diagram in which the width 
of arrows is proportional to the degree of flow. The numbers after the country and drug names indicate the total number of outflow and inflow trials, respectively. For 
example, “United States - 57” means that a total of 57 trials from the United States flowed to different drug nodes on the right side of the figure. “Hydroxychloroquine-42” 
indicates that a total of 42 hydroxychloroquine trials flowed in from the country nodes on the left. Note that since the remaining nodes are filtered out, these numbers only 
represent the statistical association between the nodes displayed in the current graph.
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remain in the design of clinical trials: the overall trial 
design (random and sufficient efficacy,47 the inclusion of 
sex as a variable48), dose optimization, the lack of clear 
treatment timing window and the selection of appropriate 
outcome indicators.27 For clinical trials on COVID-19 
vaccines, Ayoub suggests that multiple doses of Bacillus 
Calmette-Guérin (BCG) vaccine should be considered 
a breakthrough in vaccine discovery and could lead to 
safer results.49 For parallel implementations of the same 
intervention trial, Mathioudakis et al suggest that in terms 
of methodology, a meta-analysis of the interim data should 
be analyzed and its key results evaluated by the organiza-
tion to shorten the time from identification as an effective 
drug to clinical application.50 In terms of research ethics, 
the research design of COVID-19 trials should not involve 
reduced ethical review standards.51,52

There are several shortcomings in this study. First, we 
included only the results retrieved from ClinialTrials.gov. 
However, since we did not perform a search of the many 
other clinical trial registration websites, our included stu-
dies may only represent a small fraction of all studies 
conducted worldwide. Second, we only extracted some 
of the more important clinical trial feature variables. The 
registration information of the clinical trials contains 
a wealth of content, so some potentially important char-
acteristic information may have been missed. Finally, our 
Sankey diagram does not include a sample size edge label 
between the drug and country node; subsequent research 
will provide more valuable information if it can be 
expanded to visualize the relationship between countries, 
drugs, and sample sizes.

Conclusion
The designs of COVID-19 clinical drug trials have greatly 
improved in terms of the implementation of randomization 
and, particularly, blinding methods. Additionally, the num-
ber of drug types has greatly increased, and hundreds of 
drugs have now been assessed for efficacy screening. The 
emergence of large-sample registration trials is expected to 
address the uncertainty surrounding the current clinical 
efficacy of some drugs. The distribution of many suitable 
drug trials across different countries around the world has 
promoted the possibility of multinational collaboration. 
Although many trials have been registered and half of 
the trials are actively recruiting, much work remains in 
the search for evidence on possible therapeutic drugs, 
especially for the one-third of overall trials that involve 
small sample sizes.
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