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CLINICAL STUDY

Glucose-6-phosphate dehydrogenase defi ciency enhances 
Covid-19 infection in elderly people
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ABSTRACT
Our understanding of the mechanisms responsible for death of aged people from Covid-19 became one 
of the major concerns of these days. Glucose-6-phosphate dehydrogenase (G6PD) enhances the normal 
senescence and accelerates the precocious removal of chronologically young, yet biologically aged cells. 
Thus, its defi ciency is associated with an increase in the cellular oxidative stress. Accumulating evidence 
showed that oxidative stress has a fundamental role in several age-related diseases. Nowadays, Covid-19 
is considered  a serious health problem worldwide. The host cellular environment is the key determinant of 
pathogen Infectivity. Most respiratory viral infections have a strong association with Glucose-6-phosphate 
dehydrogenase. Unfortunately, this enzyme defi ciency markedly decreases with aging what is involved in 
increasing of the morbidity rate. The aim of this mini review was to shed more light on the role of G6PD 
defi ciency in aged people infected with Covid-19 (Ref. 20). Text in PDF www.elis.sk
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The epidemiology of Corona virus

Today, the coronavirus (COVID-19) pandemic had become the 
most important public health problem all over the world. As of 30 
March 2020, World Health Organization has documented 638,146 
confi rmed cases and 30,039 deaths. Unfortunately, these cases are 
increasing every moment. Since no one can predict the progression 
of this pandemic problem, social distancing, self-isolation and pro-
tection have been strongly recommended to limit the spread of this 
virus. COVID-19 is known as an enveloped and single-stranded 
RNA beta-coronavirus, which is similar to severe acute respira-
tory syndrome coronavirus (SARS-CoV)/SARS and Middle East 
respiratory syndrome coronavirus (MERS-CoV)/MERS. 

Pathophysiology of oxidative stress

Free radicals are considered highly reactive atoms or molecules 
with one or more unpaired electron (s) in their external shell and 
can be formed, when oxygen interacts with certain molecules. 
These radicals can be formed in cells via losing or accepting a 
single electron, therefore, behaving as oxidants or reductants (1). 

The terms reactive oxygen species (ROS) and reactive nitrogen 
species (RNS) refer to reactive radical and non-radical derivatives 
of oxygen and nitrogen, respectively (2). ROS and RNS  genera-
tion is not only restricted to determine deleterious effects, but it is 
also shared in the extraction of energy from organic molecules, in 
immune defence, and in the signalling process (3). Several studies 
documented the sources of ROS and RNS.  There are endogenous 
and exogenous sources of ROS and RNS. Glucose-6-Phosphate 
Dehydrogenase (G6PD) catalyses the fi rst, pace-making reac-
tion of pentose phosphate cycle (PPC), which produces NADPH. 
NADPH maintains glutathione and thiol groups of proteins and 
enzymes in the reduced state, which is important for protection 
against an oxidative stress (4).

Accumulating evidence indicates that G6PD defi ciency is 
considered the most common enzyme defi ciency all over the 
world (5). Its defi ciency affects nuclear cells other than those of 
erythrocytes thus human G6PD-defi cient neutrophils displayed 
an impaired nitric oxide production, superoxide, and hydrogen 
peroxide, which could explain the defective bactericidal effect of 
these cells (6). Oxidative stress is known to affect viral prolifera-
tion and virulence (7). Furthermore, to being the main sources of 
intracellular oxidants, pulmonary cells are suitable  to_8000 L of 
oxygen-rich air daily as well as toxic molecules (8). Many lines 
of evidences documented that diesel exhaust exacerbates infl uenza 
virus infections in respiratory lining epithelial (9). One condition 
favouring viral replication is a high oxidative stress. More ROS 
is produced by G6PD-knockdown cells than their normal counter-
parts, and cellular GSH content was lower than that of the control 
one in viral infection. The low level of GSH in G6PD-knockdown 
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cells had been combined with low NADPH levels in these cells. 
As these changes in redox status of G6PD-knockdown cells are 
associated with an enhanced viral gene expression (7). 

Oxidative stress and corona

Much evidence suggests that more production of ROS and a 
deprived antioxidant system can play the main role in the patho-
genesis of SARS-CoV infection, associated with the progression 
and severity of the respiratory infections. Experimentally, severe 
acute respiratory syndrome showed more ROS levels and lower 
antioxidant levels during SARS-CoV infection (10).  Some au-
thors reported that the onset of marked respiratory damage in 
SARS-CoV infected patients depends on the stimulation of the 
oxidative stress machinery that is combined with an innate im-
munity and activates transcription factors, e.g. NF-kB, leading to 
the stimulation of pro-infl ammatory host response (11). Lin and 
co-workers (12) suggested that SARS-CoV 3CLpro (a viral pro-
tease) made a signifi cant increase in ROS production in HL-CZ 
cells, which in turn, is involved in 3CLpro-induced cell death. 
ROS-activated NF-kB signal transduction pathway, stimulated 
by SARS-CoV 3CLpro, is involved in  the SARS-CoV patho-
physiology (13).

Oxidative stress and aging

An increase in oxidative stress is part of normal aging process 
in the brain. It is well established that age related accumulated 
oxidative damage and a weakened antioxidant defence system 
led to a disturbance in the redox balance, resulting in an enhanced 
reacting oxygen species production. Therefore, ageing is not only 
associated with the changes in the adaptive immune response, but 
it is also involved in the pro-infl ammatory state in the host. In ma-
caques, a stronger host response in aged host was reported to virus 
infection than in young adult macaques, with more differential 
expression of genes associated with infl ammation, with NF-kB
as the central player (14). ROS and RNS are produced by all 
aerobic cells and could be the key in both aging and age-related 
diseases (15). It is well established that antioxidant system depri-
vation together with an oxidative damage accumulation occurs 
during ageing process.

COVID-19 with aging

The severity and mortality risk of SARS-CoV-2 infection or 
Covid-19 diseases have been linked with the aging process (14) 
and this became one of the major concerns today. Besides CO-
VID-19 deaths in the elderly people and populations with chronic 
diseases, 0.9 % of deaths by COVID-19 had no confi rmed chronic 
conditions (16). One health condition that could be enhancing 
mortality risk in the COVID-19 infected people is G6PD enzyme 
defi ciency, which is the most popular enzyme defi ciency all over 
the world affecting more than 400 million people and resulting in 
a variety of diseases (17). More recent study suggested that G6PD 
defi ciency cells are suitable to infection with Human coronavirus 

(HCoV) 229E in a higher rate compared to normal cells. Further-
more, G6PD status also share in  the status and survival of other 
viral diseases e.g. HIV and hepatitis(18). Those particularly at risk 
have been the elderly and those with chronic diseases e.g. diabetes, 
cardiovascular diseases, cancer and chronic respiratory diseases. 
Indeed, these elderly people seem to be at a greater risk of dying 
from COVID-19 (19).

Therapeutic approach

Since it has been established that oxidative stress plays an 
important role in the pathogenesis of various clinical conditions 
and aging, several researchers had recommended investigating 
the therapeutic effects of antioxidant therapy. Given the impor-
tant role of oxidative stress in the pathogenesis of many clinical 
conditions and aging, antioxidant therapy could positively affect 
the natural history of several diseases, while further studies are 
required to study the real effi cacy of these therapeutic interven-
tions (20).
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