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Abstract  
Despite limited and conflicting data on the use of Chloroquine and hydroxychloroquine in patients with Covid-19, the U.S. Food and Drug 

Administration (FDA) authorized the emergency use of these drug on March 28, 2020 given the clinical trials are unavailable or infeasible. 

Hydroxychloroquine, alone or in combination with azithromycin, is being widely used in Covid-19 therapy based on anecdotal and limited 

observational evidence. This commentary reviews its use for treatment and prophylaxis for SARS-COV-2 infections based on scientific evidences. 

  

  
Hydroxychloroquine is a less toxic metabolite of the antimalarial 

drug chloroquine and is used as an immunomodulator for the 

treatment of autoimmune diseases such as rheumatoid arthritis 

and systemic lupus erythematosus [1-3].
 

Chloroquine and 

hydroxychloroquine have been demonstrated to inhibit viral 

infection in cell culture [4-6],
 
leading investigators to hypothesize 

that they may have an in vivo antiviral effect. Despite the absence 

of good controlled clinical trial evidence of its effectiveness, 

hydroxychloroquine has gained widespread use in the treatment 

of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-

2) infection. 

In other times, the absence of good clinical data would have 

precluded such use of a drug in patients. However, during this 

difficult time of the coronavirus disease 2019 (COVID-19) 

pandemic, news reports on the scant data that currently exists on 

the use of hydroxychloroquine for SARS-CoV-2 and the 

endorsement of hydroxychloroquine by the President of the 

United States has influenced the public perception of its 

effectiveness and the medical response. On March 28, 2020, the 

US Food and Drug Administration issued an emergency use 

authorization for hydroxychloroquine for patients with COVID-

19 [7].
 

Research conducted during and after the 2003 SARS-CoV-1 

outbreak in China demonstrated in vitro antiviral effects of 

chloroquine and hydroxychloroquine against this virus [4,8].
 

Chloroquine [2,9]
 

and hydroxychloroquine [2,10] have been 

shown to also inhibit SARS-CoV-2 growth in cell culture. 

In February 2020, it was announced by China that chloroquine 

was found to be more effective than control treatment in clinical 

trials of patients with COVID-19 [11]. Officials announced that 

chloroquine treatment prevented worsening of pneumonia, 

improved findings on lung imaging, facilitated conversion to 

virus-negative status, and reduced disease duration, without 

significant side effects [11], leading to a panel recommendation 

in that country for its use in COVID-19 [12]. This soon led to the 

global use of hydroxychloroquine for COVID-19 [13].
 

Gautret, et al. subsequently published a study that set out to 

examine the effect of hydroxychloroquine (200 mg 3 times a day 

for 10 days) on nasopharyngeal SARS-CoV-2 viral load in 

patients with confirmed infection [14]. They enrolled 26 

hospitalized patients with COVID-19 infection at a single 

hospital to receive hydroxychloroquine; they also enrolled 16 

patients with COVID-19 infection who refused inclusion or did 

not meet inclusion criteria at that hospital, as well as patients at 3 

other hospitals, as controls. 

Of the 26 patients who received hydroxychloroquine, 6 were not 

included in the final analysis; they were considered lost to 

follow-up because of transfer to the intensive care unit (ICU; 3 

patients), death (1 patient), leaving hospital (1 patient), and 

stopped treatment (1 patient). The average age of the group 

receiving hydroxychloroquine was older than the control group 

(not quite statistically significant); there was not a statistically 

significant difference in clinical status. Six patients in the 

hydroxychloroquine-treated group also received azithromycin to 

prevent bacterial superinfection [14].
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The investigators found that on days 3, 4, 5, and 6 there was a 

statistically significant difference in the number of patients with a 

negative viral load between the 2 groups, such that by day 6 the 

viral load was negative in 70% of patients in the 

hydroxychloroquine-treated group vs 12.5% in the control group 

[14].
 

The researchers went on to compare the hydroxychloroquine-

treated group (n = 14) with the hydroxychloroquine plus 

azithromycin-treated group (n = 6). They found a significant 

difference in the number of patients with a negative viral load on 

days 3, 4, 5, and 6 in favour of the combination treatment, with 

100% of patients in the combination group virus-negative 

compared with 57.1% in the hydroxychloroquine-alone group on 

day 6 [14]. Of note, however, of the 6 patients in the 

hydroxychloroquine-treated group who did not have a negative 

viral load at day 6, four participants demonstrated a higher viral 

load on day 0 than any of the patients who received 

hydroxychloroquine plus azithromycin [14], implying that initial 

viral load may have played an important role in day 6 viral load. 

Subsequent to this study, another group from France reported on 

11 consecutive patients who received hydroxychloroquine plus 

azithromycin dosed as per the Gautret study [15].
 
Of these 

patients, 1 died and 8 of the remaining 10 had persistent positive 

SARS-CoV-2 viral loads at days 5 and 6 [15].
 

In another study conducted in China, 30 patients were randomly 

assigned to receive hydroxychloroquine (400 mg/d for 5 days) or 

control standard treatment; clinical findings were similar between 

the groups at study onset [16].
 
In this study, there was no 

difference in viral load between the 2 groups on day 7, with 

86.7% of the study group and 93.3% of the control group 

reported as being virus-negative [16]. 

Most recently, a report by Chen et al presented data from a study 

including 62 patients with non-severe, noncritical COVID-19 

who were randomly assigned to receive hydroxychloroquine (200 

mg twice a day for 5 days) or standard treatment.
17

 Results 

showed that duration of fever (2.2 vs 3.2 days) and cough (2.0 vs 

3.1 days) was shorter among members of the group receiving 

hydroxychloroquine, and that more patients receiving 

hydroxychloroquine had improved findings on chest computed 

tomographic imagingy.
17 

The study authors also noted that of the 

62 patients enrolled, 4 patients, all in the standard treatment 

group, demonstrated progression to severe infection [17].
 

Given the encouraging in vitro data against a host of viruses, 

animal models have been used to study the efficacy of 

chloroquine in treating a variety of non-COVID-19 viral 

infections, and results have been variable [18].
 
Human trials of 

chloroquine for the prevention or treatment of influenza [19], 

dengue [20], and chikungunya [21,22] viruses have not 

demonstrated efficacy. The evidence thus far for the use of 

hydroxychloroquine in the treatment of human infection with 

SARS-CoV-2 is based on encouraging in vitro data, very small 

clinical studies, and anecdotal observation. 

The randomized study by Chen, et al. [17] was small and did not 

include patients with severe disease. It is notable, however, that 

only 4 of 62 patients progressed from non-severe disease to 

severe disease, implying that the study population had quite mild 

illness. The other randomized study reported [16] examined viral 

loads and did not find a difference in viral load between 

hydroxychloroquine-treated and untreated patients at day 7. 

Conversely, Gautret, et al. noted improved viral loads among 

patients in the hydroxychloroquine-treated group compared with 

untreated patients. However, this was a small, nonrandomized 

study in which the control group was culled from several 

hospitals with likely differing standard therapies, and 4 patients 

in the hydroxychloroquine group who required care in an 

intensive care unit or died were not included in the analysis [14]. 

The study that evaluated azithromycin was observational in 

nature and few conclusions could be surmised from the set of 

azithromycin data [14].
 
It should also be noted that there is 

concern for QTc prolongation and torsades de pointes with even 

short-term use of hydroxychloroquine for COVID-19 [23].
 

Hence, larger and well-designed randomized controlled trials are 

required to better understand if hydroxychloroquine has a role in 

the treatment or prophylaxis of COVID-19. In the United States 

and elsewhere, several such trials are ongoing and hopefully data 

will be available soon [24]. 
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