
Summary 
Ÿ In the purview of  the alarming outbreak of  the COVID-19 pandemic, there is an urgent need for effective, safe and affordable drugs to control 

and diminish the pandemic.
Ÿ Available published data suggest that Hydroxychloroquine can efficiently inhibit Corona virus infection in vitro.
Ÿ Hydroxychloroquine could serve as a better therapeutic approach than Chloroquine for the treatment of  SARS-CoV-2 infection.
Ÿ Preliminary results of  an open label, non-randomized, French clinical trial in 36 patients has shown that combination of  

Hydroxychloroquine and Azithromycin might be useful in treating Corona virus disease 2019 (COVID-19). 
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Indications 
For immediate treatment of  Corona virus disease 2019 
(COVID-19)

Dosage 
Hydroxychloroquine: Oral Hydroxychloroquine sulfate 
400 mg twice daily for 1 day, followed by a maintenance 
dose of  200 mg twice daily for 4 more days 
Azithromycin: 500mg on day 1 followed by 250 mg per day, 
for next four days.
(Based on the available published data only)
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Ÿ Corona virus disease 2019 (COVID-19) caused by the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2/2019-
1

nCoV) poses a serious threat to global public health and local economies.  
Ÿ According to the WHO reports 2,66,073 cases have been confirmed and 11,184 deaths have occurred as on March 21, 2020 

2
globally.

Ÿ WHO has declared Corona virus disease 2019 (COVID-19) as pandemic and WHO risk assessment at global level is set as 
2

“VERY HIGH”.  
Ÿ In India, although the situation is not as alarming compared to the world scenario, the Ministry of  Health and Family Welfare, 

3
Govt. of  India, confirms 283 cases of  COVID-19 in Indian Nationals and 5 deaths.

Ÿ Infection in such large numbers and resulting deaths call for an urgent demand of  effective, available and affordable drugs to 
1

control and diminish the pandemic.
Ÿ The transition from first symptoms to acute respiratory distress syndrome (ARDS) is highly likely to be due to uncontrolled 

4
cytokine release.  

4
Ÿ There is an urgent need to identify safe and effective drugs for treatment.
Ÿ Based upon limited in-vitro and anecdotal data, Chloroquine (CQ) or Hydroxychloroquine (HCQ) are currently 

5
recommended for treatment of  hospitalized COVID-19 patients in several countries.

Ÿ Liu et al., evaluated the antiviral effect of  Hydroxychloroquine against SARS-CoV-2 infection and showed that 
1

Hydroxychloroquine can efficiently inhibit Corona virus infection in vitro.
Ÿ Yao et al. conducted an in vitro study to evaluate the antiviral activity and optimal dosing of  Hydroxychloroquine and 

compared with Chloroquine in the treatment of  Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2).
o Hydroxychloroquine (EC =0.72μM) was found to be more potent than Chloroquine (EC50=5.47μM) to inhibit SARS-50

CoV-2 in vitro (Figure 1). 

o A loading dose of  oral Hydroxychloroquine sulfate 400 mg twice daily for 1 day, followed by a maintenance dose of  200 
6mg twice daily for 4 more days was recommended to treat corona virus infection.

Ÿ Zhou et al, in their published paper, proposed that Hydroxychloroquine could serve as a better therapeutic approach than 
Chloroquine for the treatment of  SARS-CoV-2 infection.
o There are three major reasons for this: 

1.HCQ is likely to attenuate the severe progression of  COVID-19 through inhibiting the cytokine storm by reducing 
CD154 expression in T cells

2.HCQ may confer a similar antiviral effect at both pre- and post- infection stages, as found with CQ; 
4

3.HCQ has fewer side effects (Figure 2).

Ÿ Preliminary results of  an open label, non-randomized, French clinical trial in 36 patients has shown that combination of  

Hydroxychloroquine and Azithromycin might be useful in treating Corona virus disease 2019 (COVID-19). 
o The study included 36 patients (20 hydroxychloroquine-treated patients and 16 control patients).
o Oral Hydroxychloroquine sulfate 200 mg was given three times per day.
o Among hydroxychloroquine-treated patients six patients received azithromycin (500mg on day1 followed by 250mg per 

day, the next four days) to prevent bacterial super-infection under daily electrocardiogram control.

o The primary endpoint was 
virological clearance at day-6 
post-inclusion.

o H yd r ox yc h l o r o q u i n e 
t r e a t m e n t  w a s 
significantly associated 
w i t h  v i r a l  l o a d 
reduction/disappearance 
in COVID-19 patients and 
its effect was reinforced by 
addition of  Azithromycin 
(Table 1 and Figure 3).

o The preliminary results of  
this study also suggest a 
synergistic effect of  the 
c o m b i n a t i o n  o f  
hydroxychloroquine and 
Azithromycin in treating 
Corona virus disease 2019 

7
(COVID-19).

Hydroxychloroquine and Hydroxychloroquine-Azithromycin combination
for treatment of  CORONA VIRUS DISEASE (COVID 19)

Figure 2. A graphical illustration of  the 
antiviral mechanisms of  CQ and HCQ
Both chemicals can interfere with the glycosylation of  ACE2 
and reduce the binding efficiency between ACE2 on the host 
cells and the spike protein on the surface of  the coronavirus. 
They can also increase the pH of  endosomes and lysosomes, 
through which the fusion process of  the virus with host cells 
and subsequent replication are prevented. When HCQ 
enters APCs, it prevents antigen processing and MHC class 
II-mediated autoantigen presentation to T cells. The 
subsequent activation of  T cells and expression of  CD154 
and other cytokines are repressed. In addition, HCQ 
disrupts the interaction of  DNA/RNA with TLRs and the 
nucleic acid sensor cGAS and therefore the transcription of  
pro-inflammatory genes cannot be stimulated. As a result, 
administration of  CQ or HCQ not only blocks the invasion 
and replication of  coronavirus, but also attenuates the 
possibility of  cytokine storm.
ACE2: Angiotensin-converting Enzyme 2 (ACE2) (the 
cellular receptor of  SARS-CoV)
MHC: Major histocompatibility complex 
cGAS: cyclic GMP-AMP (cGAMP) synthase
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Figure 3. Percentage of  patients with PCR-positive nasopharyngeal samples from inclusion to 
day 6 post-inclusion in COVID-19 patients treated with hydroxychloroquine only, in COVID-19 
patients treated with Hydroxychloroquine and Azithomycin combination, and in COVID-19 
control patients.
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Figure 1. The antiviral activities of  Chloroquine 
and Hydroxychloroquine for treatment or 
prophylactic treatment against SARS-CoV-2 in 
vitro. The antiviral activities of  Chloroquine 
and Hydroxychloroquine for therapeutic and 
prophylactic use were tested on the Vero cells 
infected with SARS-CoV-2 clinically isolate 
strain. 
(a) and (b): For treatment group, Chloroquine 
and Hydroxychloroquine were added medium 
after the Vero cells infected and cells were 
incubated with medium contained drugs for 24 
or 48 hours. 
(c) and (d): For prophylactic treatment group, 
the  Vero  ce l l s  were  pre- t r eated  wi th 
Chloroquine and Hydroxychloroquine for 2 
hours, and then viruses were added to medium 
to infect cells. After that, the medium was 
removed and replaced with fresh medium 
without drugs or viruses and cells were 
incubated for 24 or 48 hours. The viral yield in 
the cell supernatant was quantified by RT-PCR.
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Table 1. Proportion of patients with virological cure (negative nasopharyngeal PCR) by day, in COVID-19 patients treated with Hydroxychloroquine 
only, in COVID-19 patients treated with Hydroxychloroquine and azithomycin combination, and in COVID-19 control patients.

% p-value 

0.002 

0.05 

0.002 <0.001 

1/16 6.3 4/16 25.0 3/16 18.8 2/16 12.5 Control patients

5/14 35.7 7/14 50.0 7/14 50.0 8/14 57.1 
Hydroxychloroquine

treatment only

5/6 83.3 5/6 83.3 6/6 100 6/6 100 
Hydroxychloroquine

and azithromycin
combined treatment

Number of negative 
patients/total 

number of patients
% p-value % p-value % p-value 

Day3 post inclusion Day4 post inclusion Day5 post inclusion Day6 post inclusion

Number of negative 
patients/total 

number of patients

Number of negative 
patients/total 

number of patients

Number of negative 
patients/total 

number of patients


