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Clinical trials should focus on quality: an investigation into the registration of clinical trials of COVID-19

Abstract
Background: The coronavirus disease 2019 (COVID-19) is threatening the lives and health of people all over the world since its outbreak in Wuhan, Hubei province, China. Up to now, thousands of clinical trials have been registered, but there are still no effective and specific drugs for COVID-19 treatment. Large randomized controlled clinical trials face many challenges and the quality of COVID-19 clinical trials is also worrying.
Methods: We searched all the COVID-19 clinical trials registered on the Chinese Clinical Trials Registry and ClinicalTrials.gov on June 29, 2020. Then we extracted the basic information of these COVID-19 clinical trials and analyzed the current dilemma of clinical trials of COVID-19.
Results: A total of 3021 studies were retrieved, including 665 trials from the Chinese Clinical Trial Registry and 2356 trials from ClinicalTrials.gov. Among these clinical trials, 293 and 1314 intervention studies were registered in the Chinese Clinical Trial Registry and ClinicalTrials.gov, respectively. Up to now, only 4.48% of these intervention trials have completed their recruitment, and there were still 11.60% of studies registered in the Chinese Clinical Trials Registry have not yet been approved by the ethics committee. Phase II and phase III studies that could prove the safety and effectiveness of drugs accounted for 42.25%. The median and interquartile range (IQR) of sample size was 100 (60, 200) and 384 (50, 120) in the Chinese Clinical Trial Registry and ClinicalTrials.gov, respectively. The number of randomized controlled trials (RCTs) were rare, and 50.71% of these studies were open-label.
Conclusions: The quality of COVID-19 clinical trials that have been registered was low, and no reliable results have been published due to the design deficiency. Well-designed and cooperative trials are urgently needed to defeat the COVID-19 epidemic.
What’s already known about this topic?
The COVID-19 has rapidly developed into a worldwide pandemic with significant health and economic burden. Since the outbreak of the COVID-19 epidemic, a lot of clinical trials have been registered in the clinical trial registration centers of various countries, including many interventional studies.
What does this article add?

Our research found some shortcomings in clinical trials of COVID-19: small sample size, poor experimental design, difficulty in recruitment, etc.

We recommended establishing a national and international cooperative research network to share trial data and provide assistance in the design and implementation of trials.
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1. Background
In December 2019, the coronavirus disease 2019 (COVID-19) was reported in Wuhan, Hubei Province, China. Now COVID-19 has rapidly developed into a worldwide pandemic with significant health and economic burden. By June 29, 2020, there were 10.23 million confirmed cases of COVID-19 in the world, of which the United States (US) had the largest number of 2.636 million, followed by Brazil 1.345 million, Russia 634,000, India 549,000, and the United Kingdom 311,000. The total number of deaths due to the infection of COVID-19 was 504,000, of which the United States had the largest number of 128,000, followed by Brazil 57,000, the United Kingdom 43,000, Italy 34,000, and France 29,000 1

. With the global pandemic of COVID-19, many clinical trials have been registered in the clinical trial registration centers of various countries. In this study, we analyzed the clinical trials of COVID-19 from the Chinese Clinical Trials Registry (http://www.chictr.org.cn) and ClinicalTrials.gov (http://clinicalTrials.gov). Focused on the interventional trials, we mainly compared the differences of COVID-19 clinical trials between the two register centers and analyzed the status of COVID-19 clinical trials. We found that the current COVID-19 clinical trials have many shortcomings and are facing huge challenges. How to change the status of COVID-19 clinical trials is still a question worth discussing.

2. Methods
We searched the COVID-19 clinical trials through the websites of the Chinese Clinical Trials Registry and ClinicalTrials.gov. Our search date was June 29, and the search terms include coronavirus, COVID-19, and SARS-CoV-2. Two authors independently extracted the relevant information of the interventional studies from the downloaded records, including registration date, recruitment status, ethical review, funding source, study phase, inclusion age, sample size, study design, primary outcome indicator, and intervention. Then we carefully analyzed the specific information about these clinical trials.

3. Results
A total of 3021 studies were retrieved, including 665 trials from the Chinese Clinical Trial Registry and 2356 trials from ClinicalTrials.gov. On the website of the Chinese Clinical Trial Registry, there were 48.27% (321) interventional studies, 40.0% (266) observational studies, and 11.73% (78) other types of studies. Simultaneously, on the website of ClinicalTrials.gov, there were 55.77% (1314) interventional studies, 43.38% (1022) observational studies and 0.85% (20) expanded access. In this study, we focused on the analysis of interventional trials. Excluded 26 items that have been withdrawn, 2 items that have been registered repeatedly, finally, a total of 293 interventional clinical trials from the Chinese Clinical Trial Registry and 1314 interventional clinical trials from ClinicalTrials.gov were included in the present study (Table 1). We found that the number and proportion of interventional studies registered in ClinicalTrials.gov were higher than those in the Chinese Clinical Trial Registry.
3.1. Registration date
Of the 293 interventional studies in the Chinese Clinical Trial Registry, 51.19% (150) were registered in February, because the COVID-19 epidemic was broke out in February and the number of infected people increased rapidly in China during this period. However, April was the month with the largest number of registrations in ClinicalTrials.gov, and a total of 497 interventional clinical trials were registered. The cumulative number of COVID-19 clinical trials registered from January 1, 2020, to June 29, 2020, was shown in Figure 1.
3.2. Recruitment Status
In the Chinese Clinical Trial Registry, 53.92% (158) studies were recruiting, 39.93% (117) have not yet started recruiting, and only 5.12% (15) completed the recruitment. As for ClinicalTrials.gov, 51.83% (681) interventional studies related to COVID-19 were recruiting, 33.26% (437) studies have not yet started recruiting, and only 4.34% (57) completed the recruitment.
3.3. Ethical review
Of the 293 interventional studies registered in the Chinese Clinical Trial Registry, 88.40% (259) studies were approved by the ethics committee, but there were still 11.60% (34) studies have not yet been approved. As for ClinicalTrials.gov, no data was available about the ethical review from the website.
3.4. Source of funds
Of the 293 interventional studies in the Chinese Clinical Trial Registry, 12.29% (36) studies were funded by industries, 9.90% (29) studies were funded by hospitals and 7.855 (23) studies were sponsored by universities. By visiting the website of the ClinicalTrials.gov, we found that of the 1314 interventional studies related to COVID-19, only 1.52% (20) studies were Federally-funded clinical studies, 22.60% (297) studies were funded by industry, and 75.88% (997) studies were funded by other institutions.
3.5. Study phase
Of the 293 interventional studies in the Chinese Clinical Trial Registry, only 2.05% (6) phase II studies, 0.68% (2) phase III studies, and 0.34% (1) phase II-III studies have been registered. As for ClinicalTrials.gov, 27.02% (355) studies were in phase II, 7.46% (98) studies were undergoing phase II-III clinical trials, and 16.51% (217) studies were in phase III clinical trials.
3.6. Inclusion age
Of the 293 interventional studies in the Chinese Clinical Trial Registry, 1.02% (3) studies recruited children only, 82.25% (241) studies recruited adults only, and 10.58% (31) studies recruited both adults and children. As for ClinicalTrials.gov, only 9.28% (122) studies included children.
3.7. Sample size
Among the 293 interventional studies in the Chinese Clinical Trial Registry, the median estimated sample size and quantile of 25%-75% was 100 (60, 200) cases. The study with the largest sample size (10000) aimed to evaluate the effectiveness and safety of hydroxychloroquine sulfate in the preventive treatment of COVID-19, but the trial has not started recruiting because the study has not yet been approved by the ethics committee (ChiCTR2000031174). Among the 1314 interventional studies in ClinicalTrials.gov, the median estimated sample size and quantile of 25%-75% was 120 (50, 384) cases, and the study with the largest target sample size is a double-blinded, randomized study for Chloroquine with 55000 samples (NCT04333732).
3.8. Study design
Of the 293 interventional studies related to COVID-19 in the Chinese Clinical Trial Registry, only a few studies had the most robust design of being randomized, double-blinded, and placebo-controlled. Only 7.85% (23) studies were double-blind, and 74.06% (217) clinical trials were random parallel control. Of the 1314 interventional studies related to COVID-19 in ClinicalTrials.gov, 66.21% (870) studies were random, parallel assignment, 10.73% (141) were single-blind, 11.11% (146) were double-blind, 7.00% (92) were triple-blind, and 11.46% (190) were quadruple.
3.9. Primary outcome indicator
Of the 293 interventional studies related to COVID-19 in the Chinese Clinical Trial Registry, 6.14% (18) studies used mortality of COVID-19 patients as the main measurement indicators, and 26.28% (77) studies used viral clearance as the endpoint of measurement. As for ClinicalTrials.gov, the number of these two indicators was 42.85% (563) and 17.43% (229), respectively. Some other measurement indicators were also used, such as imaging indicators and lung function. Besides, 12.97% (38) studies retrieved from the Chinese Clinical Trials Registry and 17.66% (232) retrieved from ClinicalTrials.gov used different clinical symptom scores or questionnaires as main indicators.
3.10. Interventions
According to the recommendation of the “New Coronavirus Pneumonia Diagnosis and Treatment Program (Seventh Edition)” issued by the National Health and Health Commission of China, antiviral drugs including interferon-α, lopinavir/ritonavir, ribavirin, chloroquine sulfate, and abidor can be used to treat the COVID-19 patients. For critically ill patients with elevated levels of IL-6, tocilizumab was recommended for immunotherapy. Among these 293 interventional studies in the Chinese Clinical Trial Registry, antiviral drugs accounted for 14.33% (42), of which ritonavir plus lopinavir was the most widely used antiviral drug. Besides, hydroxychloroquine and chloroquine were the most widely used antimalarial drugs. Traditional Chinese Medicine (TCM) accounted for 22.18% (65) of these interventions. Interestingly, integrated Chinese medicine and Western medicine therapy also showed a good prospect (Table 2). As for ClinicalTrials.gov, drugs used in many clinical trials are designed for other diseases originally, such as chloroquine, azithromycin, ivermectin, and favipiravir. These drugs are not designed for COVID-19, applying them to treat the COVID-19 expands their indications. Among them, the most used drugs are hydroxychloroquine and chloroquine. Meanwhile, biological therapies are common in many clinical trials as well, such as tocilizumab, plasma, and vaccines (Table 3).
3.11. Clinical trial results that have been published in Pubmed
We searched COVID-19 clinical trials that have been published in PubMed by using the following search terms: novel coronavirus, novel coronavirus pneumonia, coronavirus disease 2019, 2019-nCoV, COVID-19, and SARS-CoV-2, the search date was June 29, 2020. As a result, 12 therapeutic clinical studies were found, of which five were registered in the Chinese Clinical Trial Registry and seven were registered in ClinicalTrials.gov. Besides, nine clinical trials were conducted in China, while the other three were conducted in Greece, Brazil, and Mexico, respectively. Among these 12 clinical trials, nine studies used Western medicines, including lopinavir/ritonavir, chloroquine, hydroxychloroquine, remdesivir, colchicin, and interferon. Also, one study used Chinese patent medicine, one study used convalescent plasma, and one study used a vaccine.

As for lopinavir/ritonavir, a randomized, controlled, open-label trial was conducted at Jin Yin-Tan Hospital, Wuhan, Hubei Province, China, to evaluate the efficacy and safety of oral lopinavir-ritonavir for the COVID-19 patients. The result showed that, compared to standard care, no benefit was observed with the lopinavir/ritonavir treatment in hospitalized adult patients with severe COVID-19
As for chloroquine, one study indicated that higher chloroquine dosage was not recommended for critically ill patients with COVID-19 because of its potential safety risk, especially when used with azithromycin and oseltamivir
As for hydroxychloroquine, one study concluded that the administration of hydroxychloroquine did not increase the rate of virus conversion. Moreover, the adverse events of hydroxychloroquine recipients were higher than non-recipients8

, but the results were not sufficiently convincing due to the small sample size (30) and the lack of true placebo controls.
7

. On the contrary, another study found that the patients treated with hydroxychloroquine had a good prognosis
A phase III randomized, double-blind, placebo-controlled, multicenter study with 237 participants found that despite some clinical parameters being reduced, intravenous remdesivir did not significantly improve the condition of severe COVID-19 patients
To evaluate the efficacy of colchicin in hospitalized COVID-19 patients, a prospective, open-label, randomized clinical trial with 105 patients were conducted in 16 tertiary hospitals in Greece. In this study, participants who received colchicine had statistically significant improved time to clinical deterioration compared to the control group that did not receive colchicine
One study reported the clinical treatment process of 77 COVID-19 patients admitted to Union Hospital of Tongji Medical College, Wuhan, China. These patients received interferon (IFN)-α2b, Arbidol, or IFN-α2b combined with Arbidol. As a result, although all patients who received interferon had low circulating IL-6 levels, those who received only antiretroviral therapy had significantly increased circulating IL-6 levels. Besides, compared to Arbidol treatment, inhaled IFN-α2b can accelerate the clearance of viruses from the respiratory tract and accelerate the resolution of systemic inflammation11

. However, this exploratory study had several major limitations. The study sample was small, the patients were not randomly distributed, and the demographics of the treatment group and the control group were not balanced.

One study with 60 COVID-19 patients was designed to evaluate the efficacy of Xuebijing injection using a prospective randomized controlled method. Compared to the low-dose Xuebijing group and the conventional treatment group, the proportion of severely ill patients converted to common type in the high-dose Xuebijing group was significantly higher, and the Xuebijing group had no adverse reactions related to Xuebijing injection12

. However, the study has some flaws: the sample size was small, no double-blind method was available, and no placebo control existed.
As for the plasma treatment, one study was conducted to analyze the safety and outcomes of severe COVID-19 patients treated with convalescent plasma (CoPla). The results showed that the addition of CoPla seems to improve lung function, and patients did not show any side effects on allogeneic plasma. Therefore, CoPla may be useful, affordable, and safe for severe COVID-19 patients13

. However, the sample size of this study was small and no placebo control existed, which made the conclusions not convincing.

As for the vaccine, a single-dose, open-label, non-random phase I clinical trial of Adenovirus Type 5 (Ad5) vector vaccine was conducted in Wuhan, China. A total of 108 participants were included in the study. The results showed that the Ad5 vector vaccine can be tolerated and immunized in healthy adults
In summary, published results of clinical trials related to the COVID-19 are very limited. Some potential drugs for COVID-19 patients proved to be ineffective and some conclusions were not reliable due to the design flaws. Therefore, there is an urgent need to conduct well-designed, high-quality, and large-scale clinical trials to deal with the COVID-19 epidemic.
3.12. Clinical trials of vaccines
According to the World Health Organization (WHO) documents, until June 29, 2020, a total of 132 vaccine studies were in the preclinical stage, and 17 vaccines have entered clinical trials 15

. Among them, the ChAdOx1-S vaccine developed by Oxford University is undergoing the phase III clinical trial. The RNA vaccine developed by the United States is undergoing the phase II clinical trial. Three inactivated vaccines, one protein subunit vaccine, and one RNA vaccine are undergoing phase I/II clinical trials. Besides, one inactivated vaccine, two DNA vaccines, one non-replicating viral vector vaccine, two protein subunit vaccines, and three RNA vaccines are undergoing phase I clinical trials.

According to the latest news, on June 16, 2020, the inactivated COVID-19 vaccine of phase I/II clinical trial from the Wuhan Institute of Biological Products uncovered blindness. The results showed that the safety of the vaccine was good and no serious adverse reaction existed. Besides, the vaccinators all produced high titer antibodies. On June 24, 2020, the (United Arab Emirates) UAE Ministry of Health issued a phase III clinical trial approval certificate to the inactivated vaccine, which means that the vaccine officially entered the phase III clinical trial phase. It is worth mentioning that this was also the world’s first inactivated vaccine to enter phase III trials.
4. Discussion
In the past few months, thousands of COVID-19 clinical trials have been registered, but there were still no effective drugs available. By analyzing the current status of COVID-19 clinical trials, we found some reasons for this dilemma.
4.1. Challenges to recruitment
In this study, we found that among the 1607 intervention trials registered in the Chinese Clinical Trials Registry and ClinicalTrials.gov, only 4.48% (72) trials have completed their recruitment. With the COVID-19 epidemic situation gradually under control in China, the number of COVID-19 patients is greatly reduced, which may make many clinical trials impossible to complete due to recruitment difficulties. On the contrary, the increasing number of COVID-19 patients in the United States may make it easier to recruit patients. We also noticed that among the 293 interventional studies in the Chinese Clinical Trial Registry, 12 studies were related to the treatment of patients in the recovery period. Although most of the COVID-19 patients in China have been discharged from hospitals, some severe patients may have sequelae such as lung injury, liver injury, and kidney injury after rehabilitation. Therefore, these clinical trials related to the treatment of patients in the recovery period may be easier to complete the recruitment.
4.2. No reliable source of research funding
We found that 77 studies were self-funded in the Chinese Clinical Trial Registry. Of the 1314 interventional studies in ClinicalTrials.gov, only few studies were funded by the federal government. The lack of reliable financial support may make researchers face severe challenges in recruitment and may make clinical trials difficult to proceed. Given the severe situation of the COVID-19, the state and relevant departments should increase investment, support promising clinical trials, and create conditions for the smooth progress of these clinical trials.
4.3. Experimental design flaws
For clinical therapeutic research, double-blind randomized, placebo-controlled trials are considered to be the gold standard. However, our study found that few registered clinical trials used double-blind and placebo controls, which made many conclusions of clinical trials unreliable. Besides, the clinical trials that have been registered generally have a small sample size, trials with a sample size of less than 100 accounted for 48.35%. These small, repeated, low-quality trials also wasted a lot of clinical resources. Therefore, clinical trials should not only pursue quantity but also quality. More standardized and carefully designed clinical trials are needed to draw convincing conclusions.
4.4. Difficulties in choosing the main outcome indicators
When designing a clinical trial, it is necessary to determine the main outcome indicator of the investigation. Since the mortality rate of COVID-19 patients is not very high, it is not appropriate to use mortality as the only primary outcome indicator, therefore, the virus-negative conversion time may be a better indicator. Nowadays, many clinicians tend to use multiple indicators for the comprehensive evaluation of drug efficacy instead of a single indicator. Moreover, the use of composite endpoints may become a reasonable strategy to maximize the results and minimize the sample size. It is also a good idea to standardize some common and important clinical symptoms into a scalable clinical score as the main outcome indicator.
4.5. Difficulties in choosing drugs
Chloroquine and hydroxychloroquine are drugs used in many clinical trials, both in the Chinese Clinical Trial Registry and ClinicalTrials.gov. However, on June 19, the Swiss multinational pharmaceutical company decided to terminate its funding of hydroxychloroquine for the COVID-19 clinical trials. Moreover, on June 15, the US Food and Drug Administration (FDA) revoked the emergency use authorization of hydroxychloroquine, because it is likely to be ineffective in the treatment of COVID-19 patients. Besides, persistent serious cardiac adverse events and other potential side effects existed as well. A variety of drugs have been used in clinical trials related to COVID-19, but no drugs have been proven effective, and there is no agreement on its supportive treatment protocol. The reason for this phenomenon is that there are no specific drugs for COVID-19 patients. In this case, the combination of multiple drugs will become a trend. For example, a study registered on ClinicalTrials.gov (NCT04276688) assessed the efficacy and safety of combined interferon beta-1b, lopinavir-ritonavir, and ribavirin for treating patients with COVID-19. The results showed that triple therapy can accelerate the recovery of mild to moderate patients
However, our research has some limitations. First of all, we only studied clinical trials registered in the Chinese Clinical Trial Registry and ClinicalTrials.gov, but there are still many other clinical trials of COVID-19 registered in other countries around the world, so our analysis is not comprehensive enough. Second, the status of clinical trials related to COVID-19 registered in the Clinical Trial Registry may change at any time, and the number of registrations is increasing almost every day, but we only collected information up to June 29, 2020. Therefore, some of the information in the clinical trials we analyzed may have changed now.
5. Conclusions
Although many clinical trials related to the treatment and prevention of the COVID-19 have been registered since January 2020, there is still no effective treatment drug for COVID-19, which mainly due to some flaws in the experimental design, such as the absence of a control group, no blind method was used, and the small sample size in some trials. Therefore, these low-quality clinical trials may not only occupy clinical resources but also hindered the development of large-scale multi-center clinical trial research. Without a doubt, beneficial clinical trials must adhere to the basic principles of randomization, control, and repetition. Thus, well designed clinical trials are very needed. Facing the virus, everyone is vulnerable, each of us in the world should stand together to fight the virus. We strongly recommend establishing a national and international cooperative research network to share trial data and provide assistance in the design and implementation of trials, so that clinical trials can be carried out better.
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Table 1. Characteristic of COVID-19 clinical trials for interventional studies

	Variables
	China
	US
	China and US

	Total number
	293
	1314
	1607

	Recruitment Status
	
	
	

	Completed
	15(5.12%)
	57(4.34%)
	72(4.48%)

	Not yet recruiting
	117(39.93%)
	437(33.26%)
	554(34.47%)

	Recruiting
	158(53.92%)
	681(51.83%)
	839(52.21%)

	Others
	3(1.03%)
	139(10.57%)
	142(8.84%)

	Ethical review
	
	
	

	Yes
	259(88.40%)
	/
	/

	No
	34(11.60%)
	/
	/

	Source of funds
	
	
	

	Industry
	36(12.29%)
	297(22.60%)
	333(20.72%)

	Others
	257(87.71%)
	1017(77.40%)
	1274(79.28%)

	Study phase
	
	
	

	Phase I
	5(1.71%)
	66(5.02%)
	71(4.42%)

	Phase I/ phase II
	3(1.02%)
	69(5.25%)
	72(4.48%)

	Phase II
	6(2.05%)
	355(27.02%)
	361(22.46%)

	Phase II / phase III
	1(0.34%)
	98(7.46%)
	99(6.16%)

	Phase III
	2(0.68%)
	217(16.51%)
	219(13.63%)

	Phase IV
	59(20.14%)
	70(5.33%)
	129(8.03%)

	Not applicable
	217(74.06%)
	439(33.41%)
	656(40.82%)

	Sample size
	
	
	/

	≤50
	68(23.21%)
	363(27.63%)
	431(26.82%)

	50-100
	98(33.45%)
	248(18.87%)
	346(21.53%)

	100-400
	110(37.54%)
	409(31.13%)
	519(32.30%)

	>400
	17(5.80%)
	294(22.37%)
	311(19.35%)

	Study design
	
	
	

	Single group assignment
	21(7.17%)
	268(20.40%)
	289(17.98%)

	Randomized parallel
	217(74.06%)
	870(66.21%)
	1087(67.64%)

	Non-randomized parallel
	29(9.90%)
	79(6.01%)
	108(6.72%)

	Not applicable
	26(8.87%)
	97(7.38%)
	123(7.65%)

	Blinding
	
	
	

	Open-label
	70(23.89%)
	745(56.70%)
	815(50.71%)

	Single-blind
	8(2.73%)
	141(10.73%)
	149(9.27%)

	Double/triple/quadruple
	23(7.85%)
	428(32.57%)
	451(28.07%)

	Not provided
	192(65.53%)
	0
	192(11.95%)

	Primary outcome indicator
	
	
	

	Mortality 
	18(6.14%)
	563(42.85%)
	581(36.15%)

	Viral clearance
	77(26.28%)
	229(17.43%)
	306(19.04%)

	Published in Pubmed
	5
	7
	12


US, United States

Table 2. Interventions in the Chinese Clinical Trial Registry
	Intervention Categories
	Intervention Subcategories
	Number(n=293)

	Antimalarial drugs
	
	20 (6.83%)

	
	Hydroxychloroquine
	9

	
	Chloroquine
	9

	
	Artemisinin-pipequine tablets
	2

	Antiviral drugs
	
	42 (14.33%)

	
	Ritonavir plus lopinavir
	14

	
	Favipiravir
	7

	
	Interferon
	5

	
	Azvudine
	5

	
	Danorevir
	3

	
	Others
	8

	Monoclonal antibodies
	
	6 (2.05%)

	
	Tocilizumab
	2

	
	Adalimumab
	2

	
	Ixekizumab
	1

	
	PD-1
	2

	Immunotherapy
	
	21 (7.17%)

	
	Convalescent plasma
	8

	
	Leflunomide
	2

	
	Pirfenidone
	3

	
	Others
	8

	Stem cells
	
	15 (5.12%)

	
	Mesenchymal stem cells
	6

	
	Cord mesenchymal stem cells
	3

	
	Natural killer (NK) cells
	2

	
	Menstrual blood-derived stem cells
	1

	
	Umbilical cord blood mononuclear cells
	1

	
	Human Menstrual Blood-Derived Stem Cells
	1

	
	Human embryonic stem cell-derived M cells
	1

	TCM
	
	65 (22.18%)

	Integrated Chinese medicine and Western medicine therapy
	
	36 (12.29%)

	Vaccines
	
	5 (1.71%)

	
	Vero cells
	2

	
	Adenoviral vector
	1

	
	DC vaccine
	1

	
	Inactivated mycobacterium vaccine
	1

	Other drugs
	
	41 (14.00%)

	Non-drug therapy
	
	42 (14.33%)


TCM: Traditional Chinese Medicine

Table 3. Interventions in ClinicalTrials.gov

	Intervention Categories
	Intervention Subcategories
	Number(n=1314)

	Antimalarial drugs
	
	179 (13.62%)

	
	Chloroquine and Hydroxychloroquine
	160

	
	Chloroquine
	18

	
	Hydroxychloroquine
	1

	Antibacterial drugs
	
	

	
	Azithromycin
	59 (4.49%)

	Antiparasitic drugs
	
	

	
	Ivermectin
	27 (2.05%)

	Antiviral drugs 
	
	103 (7.84%)

	
	Lopinavir/Ritonavir
	34

	
	Favipiravir
	23

	
	Interferon
	22

	
	Remdesivir
	13

	
	Umifenovir(Arbidol)
	4

	
	Oseltamivir
	4

	
	Ribavirin
	2

	
	Darunavir/Cobicistat
	1

	Biological therapy
	
	327 (24.89%)

	
	Tocilizumab
	36 

	
	Other monoclonal antibodies
	47

	
	Immunoglobulin
	10

	
	Plasma
	135

	
	Stem cell
	41

	
	Serum
	12

	
	Vaccines
	46


Figure 1. The cumulative number of COVID-19 clinical trials registered in the Chinese Clinical Trials Registry and ClinicalTrials.gov, ranging from January 1, 2020 to June 29, 2020.
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