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'.) Check for updates

The coronavirus disease 2019 (COVID-19) is spreading rapidly. Hydroxychloroquine (HCQ), an old drug for treatment of malaria and autoimmune disease with
acceptable safety, has shown promising but yet unproven effect against COVID-19 infection. HCQ is an approved agent by the Drug Controller General of India (DCGI) for
the therapy of Type 2 Diabetes. In view of the fact that people with diabetes face higher chance of experiencing serious complications from COVID-19, HCQ may have

preferential position as an antidiabetic agent during this crisis period.

Abbreviations

WHO: World Health Organization; COVID-19: 2019 Novel
Coronavirus; HCQ: Hydroxychloroquine; DCGI: Drug Controller
General of India; RSSDI: Research Society for the Study of
Diabetes in India; T2DM: Type 2 Diabetes; DISCOVERY :
Treatments for COVID-19 in Hospitalized Adults

Introduction

Coronavirus is a respiratory pathogen and the recent
outbreak of Coronavirus disease is caused by the severe
acute respiratory syndrome coronavirus 2 (2019 Novel
Coronavirus or COVID-19, named by WHO on Feb 11, 2020) [1].
Drastic containment measures to reduce person-to-person
transmission of COVID-19 have been implemented to control
the current outbreak all over the world. Despite those measures
COVID-19 poses a serious global public health threat. People
with diabetes face a higher chance of experiencing serious
complications and have much higher chance of death than
people without diabetes from COVID-19 [2]. The pandemic is
particularly threatening for the 463 million estimated diabetes
population world wide.

Although there is no specific drug for COVID-19 infection,
many broad-spectrum antiviral drugs (oseltamivir, lopinavir,
ritonavir and ganciclovir) were used with some success [3].
Interestingly, chloroquine, a well known antimalarial drug, was

also found highly effective in controlling COVID-19 infection in
vitro [4]. Chloroquine has glucose lowering capacity as well and
was first described in a patient with severe insulin resistance
in whom it had dramatically reduced insulin requirements [5].
Both chloroquine and hydroxychloroquine (HCQ) are FDA-
approved antimalarial drugs. HCQ 400 mg is also approved by
the Drug Controller General of India (DCGI) and recommended
by the Research Society for the Study of Diabetes in India
(RSSDI) in clinical practice recommendations (2017) as add-on
therapy after metformin and sulfonylurea in Type 2 Diabetes
(T2DM) patients [6].

With the development of many newer, safer and effective
antimalarials, chloroquine is no longer a commonly used
medication for malaria and hence not widely available all over
world. On the other hand, HCQ, a derivative of chloroquine, is
inexpensive, has immunomodulatory properties, demonstrated
to be much less toxic [7], It is widely available to treat many
autoimmune diseases (mostly systemic lupus erythematosus
and rheumatoid arthritis) and may be a potent candidate to treat
infection by COVID-19. Actually, many clinical trial registries
are found in Chinese Clinical Trial Registry (http://www.chictr.
org.cn) for using HCQ to treat COVID-19. With the spread of the
coronavirus across the world, there is an international race to
develop effective treatment and HCQ has emerged as one of the
frontrunners. In this review, we highlight the importance of
preferential use of HCQ as antidiabetic among the susceptible
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diabetic population with a possible add-on benefit in this fatal
disease.

Clinical benefit on diabetes control

HCQ has long been used to treat malaria and many
autoimmune diseases (systemic lupus erythematosus and
rheumatoid arthritis). It is well known that HCQ_ can reduce
insulin requirements in diabetic subjects and can precipitate
hypoglycemic episodes when it is initiated for the treatment
of polyarthritis in diabetics requiring insulin or sulfonylurea
treatment [8]. Hypoglycemia can also occur in non-diabetic
patient treated with HCQ for rheumatoid arthritis [9]. Among a
cohort of diabetics, a six month study showed significant 3.3%
decrease in HbA1C compared to placebo, when HCQ was added
to either insulin or glibenclamide in the treatment regimen
of T2DM [10]. Similarly, another six month randomized
trial among patients with sulfonylurea-refractory T2DM,
demonstrated 1.02% improvement in their HbA1C when treated
with HCQ, compared to placebo [11]. HCQ was studied as a third
line agent after metformin and SU among uncontrolled diabetic
subjects (HbA1C between 7.5-11.0%) and was found to be well
tolerated and effective [12]. Numerous real world evidences
are also available regarding the efficacy of HCQ_ in improving
glycemic and lipid parameters in T2DM who are uncontrolled
on two OHAs [13].

Mechanism of action of HCQ in improving glucose
metabolism

Numerous studies have shown that HCQ affects insulin
metabolism and reduce the plasma glucose level. It enhances
insulin secretion [14], alters hepatic insulin metabolism and
potentiate insulin action [15]. Being an anti-inflammatory
agent, reduction in inflammation might also contribute to
reduction in metabolic parameters such as glucose [16].
However, absence of change in markers of inflammation
(C-reactive protein and interleukin 6) argue in favour of
a direct effect of HCQ on insulin metabolism rather than
a consequence of a reduction in inflammation [17]. HCQ
improves not only beta cell function and insulin sensitivity but
also improves adiponectin levels, an additional novel mediator
for the favourable effects observed in glucose metabolism [18].

Clinical benefit on COVID 19

In vitro, chloroquine appears as a versatile antiviral agent
against many RNA viruses [19]. A systemic review on evidences
of effectiveness suggests that chloroquine seems to limit the
replication of COVID-19 virus in vitro and also safe for long-
time clinical use [20]. After reviewing the antiviral mechanisms,
efficacy against COVID-19, and pharmacokinetics, chloroquine
is proposed as a safe and efficacious agent for protection
against COVID-19 [21].

Evidence suggests that both chloroquine and HCQ have
the anti-COVID 19 activity. Though the mode of actions of
chloroquine and HCQ_appear to be distinct in certain aspects,
they are principally cytotoxic for the virus. Moreover high
concentration of cytokines (cytokine storm) in the plasma

of critically ill patients is possibly attenuated by the anti-
inflammatory action of HCQ[22]. Some in vitro studies suggests
that HCQ_is more potent than chloroquine in the treatment of
Coronavirus [23].

An European clinical trial (DISCOVERY), from the French
National Institute of Health and Medical Research (Inserm), will
evaluate four experimental treatment options : 1) Remdesivir,
2) Lopinavir and ritonavir in combination, 3) Lopinavir,
ritonavir and interferon beta and 4) HCQ. In an unprecedented
effort, WHO also launched a large global trial (SOLIDARITY),
to collect robust scientific data on these four most promising
agents : 1) Remdesivir;, 2) Lopinavir and ritonavir combination,
3) Lopinavir and ritonavir combination plus interferon-beta,
£4) Chloroquine and HCQ, Till the trial data is made available,
we do not have any evidence based treatment option against
this virus.

In the absence of evidence based therapy, it make sense in
a situation of a public-health emergency, to use HCQ because
of its broad spectrum antiviral activity, and for the possible
benefit against COVID 19.

Side effect

HCQ is not an absolutely safe drug and many issues can
arise, from side effects to serious toxicity due to possible
interactions with other medications and other underlying
health conditions. However, HCQ_is an old drug with acceptable
safety for use in autoimmune diseases. Undesirable effects of
HCQ_are particularly severe when the drug is used for long-
term therapy. Retinopathy (when maximum daily dosage
exceeds 6-6.5 mg/kg), deposits in the cornea and disturbances
of accommodation are important eye complications. Possibility
of complication increases in the presence of renal or hepatic
insufficiency. Gastro-intestinal symptoms (e.g. anorexia,
diarrhoea, nausea), hyperpigmentation and photodynamic
reactions can occur but are not very serious. Neuromyopathy
and psychosis can be serious but are rare. Impairment of
auditory function is also a rare complication [24]. HCQ-induced
cardiomyopathy is also one of the rare but severe complications
following prolonged HCQ use [25]. Agranulocytosis is also a
rare and infrequently reported complication [26].

Conclusion

The COVID-19 pandemic is rapidly advancing and diabetic
subjects are particularly susceptible to serious complications
and very likely to have higher mortality. Development of
new medication or prophylaxis will be expensive and time
consuming. Pharmaceutical prophylaxis is an established
approach to potentially control infectious diseases and
repositioning of available drugs should receive priority
attention. HCQ_ is one solution to the urgent public health
challenge posed by COVID-19. Being approved by the DCGI for
the management of T2DM patients, we propose to urgently
reposition HCQ as a preferential antidiabetic among the
susceptible T2DM population with a possible add-on antiviral
activity against COVID-19.
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