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ABSTRACT

Since the beginning of the COVID-19 pandemic, Hydroxychloroquine is being prescribed by 
the doctors all over the world for the treatment as well as prevention of COVID-19 with varying 
results. As we know damage in severe COVID-19 disease occurs mainly via the immunological 
mechanism. There is an assumption that HCQ has immunomodulatory property and thus may 
have a beneficial role in severe COVID-19 disease. In this retrospective study, we describe our 
experience of using low dose of HCQ (200mg/day) in 27 hospitalized severe cases of COVID-19 
disease. We found, though the use of HCQ resulted in improvements in chest X-rays, there was 
no significant reduction in the deaths in the cases where HCQ was used.

INTRODUCTION

Our Hospital is a 100 bedded COVID-19 Hospital with 10 
ICU beds in Keonjhar, Odisha set up especially in light of 
the COVID-19 pandemic by the Government during April 
2020.

Hydroxychloroquine (HCQ) is an aminoquinoline, which 
is chloroquine with one of its N-Ethyl Group Hydroxylated 
at position two. It was originally developed as an anti-ma-
larial. But now it is mainly used as an immunosuppressive 
agent in auto-immune diseases such as Systemic Lupus 
Erythematosus (SLE) and Rheumatoid Arthritis. During 
the SARS Cov-1 outbreak, HCQ was found to have in-vi-
tro activity against the virus. So when SARS Cov-2 or 
COVID-19 pandemic began, scientists hoped that HCQ 
may act as an antiviral against the new virus [1]. Indian 
Council of Medical Research (ICMR) recommended HCQ 
for prophylaxis as well as treatment for COVID-19 [2]. In 
the USA, Emergency Use Authorization (EUA) was issued 
by USFDA to allow the use of HCQ in COVID-19, which 
was revoked later [3]. 

Large numbers of clinical trials were started in differ-
ent countries to study the safety and efficacy of HCQ in 
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COVID-19. Initial pilot study on HCQ was done in China, 
which was inconclusive [4]. The study done by Geleris et al 
in the USA did not find any significant effect of HCQ on 
COVID-19 mortality in hospitalized patients [5]. However, 
a study in France reported a significant decrease in viral 
load following the use of HCQ, though the study brought 
up many controversies later [6]. But again two multi-centric 
international trials (Solidarity and RECOVERY) found that 
HCQ did not improve outcomes [7, 8]. Another study from 
Belgium found low dose HCQ was associated with lower 
mortality in hospitalized COVID-19 patients [9]. Of inter-
est were the patients with Rheumatoid Arthritis and SLE, 
who received long-term low dose HCQ, though they were 
not protected from the infection, but had significantly less 
mortality from the COVID-19 disease [10, 11]. At a lower 
dose HCQ may act as an immunomodulatory agent,  which 
may be protective against the inflammatory damage brought 
about by SARS Cov-2 in the pulmonary phase of the dis-
ease [12, 13]. 

This study was undertaken to find out if use of HCQ in 
the pulmonary phase help modify the disease process benefi-
cially for severe COVID-19 patients.
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MATERIALS & METHODS

This is a retrospective observational study. We studied all the 
case records of severe cases of COVID-19 admitted to our 
hospital between April 2020 and December 2020. A severe 
case was defined as “Oxygen Saturation dropping less than 
90 % in room air at admission or at any time later during 
the period of hospitalization” [14]. Among the severe cas-
es, we did not include critical cases such as ARDS (Acute 
Respiratory Distress Syndrome) and Septic Shock. We 
searched cases where HCQ was used in the pulmonary 
phase at least for seven days among these severe cases of 
COVID-19.

Our hospital started using HCQ after a chance obser-
vation of improvement in one case of severe COVID-19 
disease following the use of HCQ. On 15th October 2020, 
the Institutional Ethics Committee and Expert COVID-19 
Committee of our hospital approved the use of HCQ in those 
severe COVID-19 patients, who failed to improve after one 
week of standard treatment. 

The severe cases were treated as per the “Severe 
COVID-19 Protocol” as laid down by the health and family 
welfare department of the Government of India [14]. The 
cases, which did not improve after 1 week of the above pre-
scribed treatment, who had no known contraindications for 
the use of HCQ and were able to take orally, were started 
with low dose HCQ, i.e.; 400mg on the first day as loading 
dose followed by 200mg once daily orally for seven days 
or beyond. This dose was adopted from the usual low dose 
regime of HCQ in Rheumatoid Arthritis, which was safe as 
well as effective as an immunomodulatory agent [15].

 We noted the vital signs, oxygen requirements, use of 
Non-Invasive Ventilation (NIV) and chest X-rays of these pa-
tients on the day of starting HCQ and again after seven days, 
from the case records. We used the RALE (Radiographic 
Assessment of Lung Edema) score to describe Chest X-rays 
and to add objectivity to our observation [16]. We also 
looked for any arrhythmias, gastrointestinal disturbances, 
vision or nervous system abnormalities, and ECG changes 
in these patients while receiving HCQ [17]. We further noted 
whether the patient was discharged or expired at the end.

Further, we took age and sex matched controls of severe 
COVID-19 cases from the severe COVID-19 patients treat-
ed before 15th October 2020. To eliminate the confounding 
factors, we made the common co-morbidities comparable in 
the two groups. Then we compared the death rates in these 
the two groups. We also compared the use of NIV and chest 
X-ray RALE scores after two weeks of hospitalization in the 
survivors (corresponding to one week after treatment with 
HCQ in the study group).

Statistical analysis was done using the web-based soft-
ware Medcalc [18].

RESULTS

The Hospital started functioning on 20th April 2020 and the 
first COVID-19 positive case was admitted on 23rd May 
2020. There were total 2033 admissions with 76 deaths in 
our hospital by 31st December 2020. Total Severe Cases 

were 327. There were 27 patients, who received HCQ for 
seven days or more. Age and sex matched controls were tak-
en from the rest of the severe COVID-19 cases where HCQ 
was not used and were similar in their co-morbidities.

Table 1 describes the 27 severe COVID-19 cases, who 
received HCQ for minimum of seven days. The youngest 
patient was 21 years and the eldest patient was 84 years. 
However, most patients were between the ages of 40 to 
60 years in this study. Males far outnumbered the females 
(85.1%). Out of the 27 cases, 10(37%) patients had Type 2 
Diabetes Mellitus (DM-2), seven (25.9%) had Hypertension 
((HTN) and eight (29.6%) had Obesity (BMI>30). Total 
21(77.7%) patients were discharged and six (22.2%) patients 
expired.

Table 2 describes the features of the 27 age and sex 
matched controls, taken out of the severe COVID-19 pa-
tients, who did not receive HCQ. The youngest patient was 
24 years and the eldest patient was 82 years. Out of the 
27 controls, Nine (33.3%) patients had Type 2 Diabetes 
Mellitus (DM-2), 10 (37%) had Hypertension ((HTN) and 
nine (33.3%) had Obesity (BMI>30). About 70.4% (19) pa-
tients were discharged and eight (26.9%) patients expired. 

Table 3 compares the chest X-ray RALE scores of the 
cases before and after giving low dose HCQ for one week. 
The mean Chest X-ray RALE scores decreased from 20.71 
to 12.57 after the therapy (P-value = 0.0069). 

Table 4 compares chest X-ray RALE scores and use of 
NIV among the cases and controls. The mean RALE score 
was 12.57 in the study group whereas the same was 22.11 
in the control group ( P= 0.0004). Regarding NIV use, 10 
patients (37%) in the study group and 14 patients (51.8%) 
in the control groups were requiring NIV after 2 weeks (P= 
0.278, which is statistically not significant). 

There were co-morbidities in the form of Diabetes, 
Hypertension and Obesity in the case and control groups and 
their proportions were not significantly different (P values 
0.7779, 0.3842, and 0.7718 respectively).

We compared the proportions of deaths in the two groups, 
the 95% confidence interval was -17.9580% to 26.7859% and 
the P value 0.6910, which was statistically not significant. 

We looked for any adverse reactions or side effects relat-
ed to use of HCQ in the study group and we did not found 
any such events recorded.

DISCUSSION
Though the chest X-ray RALE scores decreased signifi-
cantly after the use of HCQ in the study group compared 
to controls, HCQ has no effect on the outcome of severe 
COVID-19 cases. The difference of death or NIV use was 
not significantly different in the case and control group.

There have been many studies that have found HCQ to 
be effective in the management of COVID-19. Catteau et al 
from Belgium and Monforte et al from Milan, Italy found 
the use of HCQ reduced the death rate in the hospitalized 
COVID-19 patients [9, 19]. Derwand et al from Germany 
found that when COVID -19 outpatients were given low 
dose HCQ along with Zinc and Azithromycin for five days, 
there were fewer deaths and hospitalizations in the treatment 
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group in comparison to the control group [20]. As we know, 
the pulmonary phase of COVID-19 involves the release of 
interleukins and other inflammatory mediators and influx of 
inflammatory cells leading to cell damage [21]. HCQ may 
act as an immunomodulatory agent at a low dosage and can 
inhibit the production of cytokines such as IL-1, IL-2, IL-
6, IL-17, and IL-22 as well as interferons and tumor necro-
sis factors (TNF) and thus is a potent inhibitor of cytokine 
storm [22]. HCQ may also have an antithrombotic effect in 
addition to its immunomodulatory property [23].

 
However, there are many studies where the results have not 
been so encouraging. Results of the two well known studies 
(Solidarity and RECOVERY trials) have found HCQ to be 

ineffective [7, 8]. Pathak et al did a meta-analysis of seven 
studies that also showed no evidence of benefit. However 
these studies included negative RTPCR as the outcome. Also 
HCQ was used in higher dosage (800 mg per day) in these 
studies [24]. 

Our study has several drawbacks as well. The sample 
size is very small to draw any conclusion out of this study. 
Besides observational and retrospective studies have their 
own limitations. However, this study may be seen as a step 
for further pursuance of the truth and should encourage fur-
ther randomized control trials on this topic.

Another concern always has been the toxicity and side 
effects of HCQ. Though HCQ has been proved to be safe 
in malaria and autoimmune diseases, patients with se-
vere COVID-19 are usually aged and with co-morbidi-
ties such as diabetes and cardiovascular diseases. Also, 
severe COVID-19 patients may have altered metabolism, 
which can contribute to the side effects of HCQ [17].. 
However we did not encounter any features of an ad-
verse effect of HCQ in our study. We infer that low dose 
HCQ at 200 mg per day is quite safe and well-tolerated. 
In the end, although promising results have been shown by 
the use of HCQ in patients with COVID-19, our observations 
need to be further tested with larger studies and Randomised 
Control Trials (RCT). Till then, it will be wise to remain cau-
tious while using HCQ in COVID-19 [25, 26].

CONCLUSIONS

Low-dose HCQ (400 mg on the first day followed by 200 mg 
once daily) in the pulmonary phase of severe COVID-19 dis-
ease was not associated with reduction in the death rates. 
HCQ at this dose appears to be safe in severe COVID-19. 
Although this study shows no beneficial role of HCQ in se-
vere COVID-19 disease, further studies with larger number 
of subjects and RCTs (Randomized Controlled Trials) may 
find out positive results.
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