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ABSTRACT

Background

The use of certain medications in G6PD deficient patients
can trigger an oxidative stress which can lead to haemolytic
anaemia. Recently, in a few countries, Chloroquine and
Hydroxychloroquine; drugs that are indicated for prevention
and treating malaria have been used in the management of
COVID-19 patients. Evidently, the use of chloroquine and
hydroxychloroquine can cause negative impact to the
haemolytic status of COVID-19 G6PD deficient patients.

Aims

The aim of this mini review was to provide an overview of
the use of antimalarial agents in the management of COVID-
19 G6PD deficient patients.

Methods

We conducted a review of the literature that has examined
the use of antimalarial agents in the management of COVID-
19 G6PD deficient patients.

Results

Chloroquine and hydroxychloroquine have been found to
exhibits an antiviral activity against several viral infection
including human coronaviruses. Many countries have
implemented the use of Chloroquine and
Hydroxychloroquine in  managing COVID-19 patients.
However, according to published case reports, the use of
Chloroquine and hydroxychloroquine have been shown to

worsen the haemolytic status in G6PD deficient patients.

Conclusion

COVID-19 infection can trigger severe acute haemolytic
crisis in G6PD-deficient patients which can be worsened by
Thus,
should be aware to this possible adverse event particularly

chloroquine and hydroxychloroquine. physicians

in countries with high prevalence of G6PD deficiency.
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What this study adds:

1. What is known about this subject?

Since declaring COVID-19 as a pandemic, many therapeutic
agents have been used in the management of this disease.
These include the Antimalarial agents (Chloroquine and
Hydroxychloroquine).


https://doi.org/10.35841/1836-1935.13.12.304-309
mailto:alani.a.dallaali@gmail.com

AMJ

A i [AM] 2020;13(12):304-309]

2. What new information is offered in this study?

Acute haemolytic events can be triggered by COVID-19
infection and worsened by the use of antimalarial therapy in
G6PD deficient patients.

3. What are the implications for research, policy, or
practice?

Healthcare-professionals should be aware of this possible
adverse-event and should practice caution when using such
agents, particularly in countries with high prevalence of
G6PD deficiency.

Background

Glucose-6-phosphate dehydrogenase G6PD is a cytoplasmic
enzymes that are found in all cells of the human body.1 It
plays an important role in preventing the cellular damage as
it catalyses the rate-limiting reaction and the first step of
the pentose phosphate pathway PPP in which NADPH is
produced as a result of oxidization of glucose-6-phosphate
NADPH is essential to
reduce glutathione which is important in protecting the cells

into 6—phosphog|ucono|acton.2'4

from oxidative damage.s’6 The red blood cells (RBCs) are
vulnerable to the formation of reactive oxygen species
which is also known as free radicle.”’

Glucose-6-phosphate-dehydrogenase G6PD deficiency

G6PD enzyme is encoded by the Gd gene which is located at
the long arm of X chromosomes. It follows X-linked
inheritance meaning that the deficient phenotype is fully
manifested in males while in females G6PD deficiency will
vary due to X-chromosome inactivation.®’ However, most
G6PD deficient patients are asymptomatic unless being
exposed to oxidative stress.' Medicines, consumption of
fava beans, infection, and stressful physical exercise can
trigger oxidative stress resulting in the clinical manifestation
of G6PD deficiency which
neonatal

includes acute haemolytic

favism, and chronic

8

anaemia, jaundice,

nonspherocytic haemolytic anaemia (Figure 1)

Antiviral activity of chloroquine and hydroxychloroquine

Chloroquine, a well-known antimalarial drug has been
shown to have an antiviral activity against several viral
infections.”™ It exhibits its antiviral activity either directly or
indirectly.13 Since chloroquine is a small, amphiphilic,
lipophilic weakly basic substance, it can easily penetrate the
cell membrane raising its PH resulting in blockage of viral

activity.13’14

In addition, chloroquine can interferes with cell
membrane receptors’ structure and prevent the attachment
or combination of virus to these receptor. It has been
shown that, chloroquine can act indirectly by inhibiting the

production and release of tumour necrosis factor-alpha

(TNF-a) and interleukin 6 (IL-6) i.e., inhibiting the
inflammatory mediators responsible for complications of
9,15-17

several viral diseases (Figure 2).

Coronavirus disease 2019 COVID-19, hydroxychloroquine
therapy, and G6PD deficiency

COVID-19 is a public health emergency that became of
international concern. On the 11th of March 2020, COVID-
19 was declared as a pandemic by the World Health
Organization (WHO). COVID-19 is a highly infectious disease,
and associated with clinical symptoms that include fever,
dry cough, sore throat,
gastrointestinal issues, fatigue, myalgia, and dyspnoea.

headache, conjunctivitis,
Currently there is a lack for a specific treatment to be used
to treat COVID-19 infection.™ However, several studies have
suggested chloroquine and hydroxychloroquine to have an
in-vitro potential inhibitory action against COVID-19."% In
addition, several studies favourable clinical efficacy and
virologic benefit (i.e., reducing the viral load) when using
chloroquine phosphate and hydroxychloroquine in COVID-

19 patients.u'23

However, a previous experimental study showed that the
viral gene expression are higher in G6PD deficit cells i.e.,
G6PD deficient patient’s cells are more vulnerable to human
corona virus 229E.% A recently published case report
indicated that COVID-19 infection could result in severe
acute haemolytic crisis in G6PD deficient patient.”* In
addition, antimalarial agents particularly chloroquine has a
potential oxidative properties that can reduce glutathione
levels which may results in severe haemolysis in G6PD
deficient patients and should be avoided in such patients.3

In the context of COVID-19 infection, treating G6PD
deficient patients can be challenging especially when
considering chloroquine and its derivative
hydroxychloroquine due to the fact that the patient will be
under two sources of oxidative stress i.e., the infection and
medication which can trigger a haemolytic event in G6PD
deficient patients.zs’26 A case of a 68-year-old male G6PD
deficient patient who developed a severe haemolytic crisis
due to COVID-19 infection, and the administration of
hydroxychloroquine shown to prolong and worsen the
haemolytic state in their patient. According to the
retrospective analysis of the case, COVID-19 infection was
found to be the trigger for the haemolysis and the
administration of hydroxychloroquine was associated with
worsening blood parameters in this patient.24 This was also
seen in a case report by Kuipers et al.”’ for a 58-year-old
male patient who was diagnosed with COVID-19 infection

and chloroquine treatment was initiated. However, their
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patient’s haemoglobin level dropped from 11.4g/dL to
8.9g/dL within 12 hours after chloroquine administration.
Further investigations showed that the patient has G6PD
deficiency.27 Similarly, Maillart reported a case of COVID-19
65-year-old male patient who experienced an acute
haemolysis after hydroxychloroquine administration as the
patient’s haemoglobin level dropped from 13.3g/dL to
11.8g/dL within 24 hours
administration, which resulted in admission to the intensive

after hydroxychloroquine
care unit due to acute renal failure resulted from acute
haemolysis due to hydroxychloroquine use in the context of
G6PD deficiency.28 Similarly, a 72-year-old male has
experienced a rapid dropped in the haemoglobin level after
48 hours of hydroxychloroquine therapy initiation. The
patient appeared to have G6PD deficiency.29

G6PD deficiency is more prevalent in the tropical Africa and
Arabian Peninsula.*® This can explain why most of the
reported patients were from African background (Table 1).
With regards to the time of haemolytic events, it happened
treatment initiation

after (Chloroquine/

27,28
In

Hydroxychloroquine) in most of reported cases.
before  the

hydroxychloroquine in one case. However, it worsened after

contrast, it started initiation  of
the use of hydroxychloroquine.24 This can indicate that both
COVID-19 infection and G6PD deficiency are responsible of
haemolytic events in COVID-19 G6PD deficient patient i.e.,
chloroquine/hydroxychloroquine

associated severe

haemolytic events can develops more rapidly and
prominently when the antioxidant reserves (NADPH) are
depleted due to the severe inflammatory status associated

with COVID-19 infection.””?"

Conclusion
Since declaring COVID-19 as a pandemic disease, it is still
millions of lives,

threatening particularly

immunocompromised  patients and patient  with
comorbidities. The fast-spreading of the disease globally
requires emergency countries have

therapy. Many

implemented the use of chloroquine and
hydroxychloroquine in the management of COVID-19.
However, several reports demonstrated that COVID-19
infection can trigger severe acute haemolytic crisis in
G6PD-deficient patients which can be worsened by
Thus, health

professionals should be aware to this possible adverse

chloroquine and hydroxychloroquine.

event particularly in countries with high prevalence of G6PD
deficiency.
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Figure 1: Role of Glucose-6-phosphate dehydrogenase G6PD in the pentose phosphate pathway PPP
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Figure 2: Mechanisms of chloroquine/hydroxychloroquine antiviral activity
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Table 1: Summary of COVID-19 G6PD deficient patients treated with Chloroquine or Hydroxychloroquine

Age Haemolysis started
Study ( gears) Gender | Race Comorbidities Antimalarial used after medication Complications
4 used
-Type Il
diabetes
mellitus -No, but blood
Beauverd ' S/Zrir:ézr:fter -Worsenin
etal, 68 Male - African - Hypertension Hydroxychloroquine | . . ." . &
N initiating hemolysis
2020 600mg for 1 day .
Hydroxychloroquine
therapy.
- Chronic renal ad
insufficiency
. . -Type |l .
Kuipers et - African- . - Chloroquine .
al., 2020”7 >8 Male Caribbean d|ab.etes 600mg for 1 day Yes Hemolysis
mellitus
T
.ype . - Acute
diabetes .
. . . hemolysis
Mailmart mellitus Hydroxychloroquine
etal., 65 Male - African 400mg BID for 1 -Yes
2020%® day then 200mg BID . Acute renal
-Hypertension | day 2-5 failure due to
hemolysis
De
Franceschi -Ischemic . .
72 Male . . Hydroxychloroquine | - Yes - Hemolysis
etal., Caucasian | cardiomyopathy
20202 for 2 days




