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Background: Trace elements such as copper, zinc,
magnesium, etc. are the minerals present in living
tissues in small concentrations, which primarily act
as catalysts in the enzyme system. Literature has
indicated the role and alteration of trace elements in
viral infections. However, the role of trace elements
in SARS-CoV-2 infection is unclear so far. Aim: The
aim of the study was to perform a systematic review
to find out the role of trace elements in SARS-CoV-2
infection as well as the effect of SARS-CoV-2 infection
on trace elements. Material and Method: The
relevant studies were searched in PubMed and
clinical trial websites, and screened based on
inclusion and exclusion criteria. The quality of
studies was assessed using NIH quality assessment
tools. Results: A total of 19 studies were found
relevant after screening 23,570 studies. The level of
zinc was found to be decreased, the level of
magnesium was found to be altered, and the level of
copper was found to be increased after SARS-CoV-2
infection. Conclusion: Thus, supplementation of a
particular trace element can be useful as an add-on
therapy for COVID-19 infection. Further, more studies
are required to find out the exact role of these
elements in COVID-19 infection.
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The novel coronavirus (2019-nCoV) infection results in unprecedented havoc all over the
globe and was declared a pandemic by the World Health Organization (WHO) [1]. As of 19th
May 2025, more than 704,753,890 COVID-19 cases have been reported across the globe,
resulting in approximately 7,095,349 deaths [2]. The infection of 2019-nCoV involved almost
all body systems, including the respiratory system [3]. Literatures have demonstrated the
severity of infection in patients with co-morbid conditions such as diabetes, hypertension, etc.
[4, 5].
Trace elements act as catalysts in the biological enzymatic system [6]. The well-known trace
elements are zinc, copper, magnesium, selenium, etc., which play an important role in various
physiological processes. Zinc is a trace element which is known for its anti-oxidant [7],
anti-inflammatory [8], immunomodulatory [9], as well as anti-viral activities [10]. Zinc is also
effective against the hepatitis C virus, human papillomavirus, viral diarrhoea in children, and
HIV infection [11-13]. Copper (Cu) is also an essential trace element required by a variety of
cuproenzymes for maintaining redox status and supporting the immune system [14]. The
antiviral activity of copper is due to its ability to damage the main components of the virus,
such as membranes, envelopes, DNA, RNA, etc. [15]. Magnesium is another important trace
element that regulates nerve conduction, controls blood pressure, stabilizes mast cells, and
improves lung function [16]. Selenium is also an important trace element that plays an
important role in the immunity of the individual [18]. The physiological roles of these trace
elements are shown in Figure 1.
The effect of novel coronavirus (2019-nCoV) on trace elements and their role in this infection
is unclear so far. Thus, we have conducted a systematic review of the available literature on
trace elements and 2019-nCoV as per the PRISMA guidelines.
2. Methodology
This review was carried out using the Preferred Reporting Items for Systematic Review and
Meta-analysis (PRISMA) statement [19].
2.1Data sources and searches
The data related to the trace elements and SARS-CoV-2 infection have been extracted from
PubMed, from November 2019 to September 2021 using the following queries: “Covid-19”,
“Covid-19 infection”, “SARS-CoV-2”, “2019 novel corona virus infection”, and “zinc”, “copper”,
“iron”, “magnesium”, “selenium”. DS, RK, and NA have independently reviewed all abstracts.
The clinical trials related to trace elements and COVID-19 were extracted from www.ctri.nic.in
and www.clinicaltrial.gov.

http://www.ctri.nic.in
http://www.clinicaltrial.gov
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Figure 1: Physiological roles of trace elements in the human body

2.2Data sources and searches
The data related to the trace elements and SARS-CoV-2 infection have been extracted from
PubMed, from November 2019 to September 2021 using the following queries: “Covid-19”,
“Covid-19 infection”, “SARS-CoV-2”, “2019 novel corona virus infection”, and “zinc”, “copper”,
“iron”, “magnesium”, “selenium”. DS, RK, and NA have independently reviewed all abstracts.
The clinical trials related to trace elements and COVID-19 were extracted from www.ctri.nic.in
and www.clinicaltrial.gov.

Figure 2: Screening of studies

2.3Study selection
Studies have been screened according to the inclusion and exclusion criteria described below.
The articles published in English were only considered. To remove duplicates and multiple
studies of the same set of data, we only considered the most recent or complete study.
2.2.1 Inclusion and exclusion criteria
The inclusion criteria were as follows: articles published from November 2019 to September
2021, studies related to trace elements, i.e., magnesium, zinc, copper, and selenium, and
COVID-19. The exclusion criteria are as follows: review articles; meta-analysis was excluded.

http://www.ctri.nic.in
http://www.clinicaltrial.gov
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Three authors (DS, RK, and NA) separately screened all the titles and abstracts for eligibility
criteria as well as performed the screening of full-text articles.
Analysis
The quality assessment was done using the National Institute of Health (NIH) Quality
Assessment Tools. The assessment was done by two reviewers (NA and RK) separately. The
studies were categorized into three categories, i.e., good, fair, and poor quality. The data were
extracted from studies by three authors (DS, RK, and NA) as shown in Tables 1 and 2. The
information, such as names of authors with publication year, type, location, total sample size,
intervention, dose, route of administration, and outcome, was extracted from full-text articles.
3. Results
We have found 23,570 studies regarding COVID-19 and trace elements (magnesium, zinc,
copper, and selenium). Out of 23,570 studies, 23,562 studies were found in PubMed, whereas
the remaining 08 studies were found in clinical trials websites. Finally, 19 studies were found
relevant and included. The selection of studies was done as per the PRISMA guideline and
presented in Figure 2. The quality assessment results have reported 08 of good quality, 04 of
fair, and 07 of poor quality studies. The poor-quality studies were clinical trials which are not
been completed yet. Among 19 studies, 5 were related to magnesium, 10 were related to zinc,
3 were related to copper, and the remaining 1 was related to selenium.
3.1. Magnesium and COVID-19 infection
Few reports are available regarding magnesium and 2019-nCoV, which indicate a protective
role of magnesium in combination with vitamin D and vitamin B12, whereas some studies
have indicated the alteration of magnesium levels in COVID-19 infection. A prospective cohort
study by Tan et al. [20] was conducted to examine the influence of vitamin D, magnesium, and
vitamin B12 (DMB) on the progression of COVID-19 infection into a serious outcome. The
authors concluded that patients who received DMB required significantly less oxygen therapy
as compared to patients who have not received DMB. This might be due to the anti-
inflammatory activity of DMB through down-regulation of various proinflammatory cytokines
associated with severe COVID-19 patients.
The level of magnesium was also altered in COVID-19 infection, as indicated by a few studies.
Quilliot et al. [21] reported dysmagnesemia in COVID-19 patients in France. The researchers
found that hypomagnesemia prevalence (<0.75 mmol/L) in the moderate and severe patients,
while hypermagnesemia prevalence (>0.95mmol/L) in critically ill patients. Additionally, this
analysis also suggests that dysmagnesemia might be a good predictor for the severity of
infection in COVID patients. An observational cohort study was conducted by Stevens et al.
[22] and found an association between hypermagnesemic COVID-19 patients and increased
mortality. However, the exact mechanism of the relationship is unclear. The prevalence of
hypermagnesemia increased with increasing age, male gender, acute kidney injury (AKI),
receiving renal replacement therapy (RRT), hyperkalemia, and elevated creatinine
phosphokinase (CPK). The studies related to COVID-19 and magnesium are compiled in Table
4.
3.2. Zinc and COVID-19 infection
Serum zinc alteration was seen due to COVID infection, which was explained by a few reports.
In a cross-sectional study conducted by Heller et al. [23] at two separate sites in Germany
reported the decreased level of zinc and serum selenoprotein P (SELENOP) in COVID-19
patients. Based on their findings, authors have hypothesized that the zinc and serum
selenoprotein P (SELENOP) concentrations might be a potential marker to determine the
prognosis of COVID-19 patients. Recently, a prospective observational study was conducted
by Bagher pour et al. [24] in Iran, and also reported the decreased level of zinc in COVID-19
patients. However, there was no effect on the level of other trace elements (Cu, Se, and Mn). A
case-control study was also conducted by Elham et al. [25] in Iran, which reported low levels
of serum zinc, calcium, and vitamin D at the initial stage of COVID-19. Overall, based on the
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findings of these studies, it can be concluded that the level of zinc is decreased in SARS-CoV-2
infection. Thus, zinc supplementation might play an important role in SARS-CoV-2 infection.
To the best of our knowledge, three studies have been conducted so far to check the effect of
zinc supplementation on SARS-CoV-2 infection. In a non-randomized phase 1 clinical trial
conducted by Elalfy et al. [26] at Mansoura University hospital in which a combination of
ivermectin, ribavirin, and nitazoxanide, with an add on zinc supplement has found effective
against COVID infection in a shorter time than the symptomatic therapy i.e., paracetamol
tablets, azithromycin and zinc supplement with proper diet and hydration. A retrospective
case series was also reported by Derwand et al. [27], which includes data of COVID-19
outpatients in New York, USA, and found a reduction in deaths of COVID-19 patients who
were treated with zinc, a low dose of hydroxychloroquine, and azithromycin (triple therapy).
In a Phase IIa pilot-double blind, randomized controlled trial conducted by Patel et al. [28] in
Australia reported that high-dose intravenous zinc (HDIVZn) results in improvement of serum
zinc level in zinc-deficient COVID-19 patients when compared with placebo. However, another
prospective randomized clinical open label trial was conducted by Thomas et al. [29] at
different sites of Ohio and Florida in which patients were randomized in 4 groups receiving
either zinc gluconate, ascorbic acid, or both and standard treatment with a primary outcome
of decreased number of days in symptoms reduction and secondary outcome includes days
for symptoms severity to reach 0, deaths, hospitalization etc. The study has reported no
significant difference between treatment groups. The data from these studies are compiled in
Table 5.
3.3. Copper and COVID-19 Infection
To the best of our knowledge, only one study was conducted regarding the effect of SARS-CoV-
2 infection on the level of copper. Hackler et al. [30] conducted a cross-sectional study in
Germany, which reported the increased level of copper in the serum of survivors as compared
to control and non-survivor patients (Table 6). Thus, further studies are required to find the
exact role of copper in COVID-19 Infection.
4. Conclusion
SARS-CoV-2 infection alters the level of trace elements. Further, literature has indicated the
role of trace elements, particularly zinc, in the treatment of COVID-19. This might be due to
immunomodulatory, anti-oxidant, and anti-inflammatory activities of these elements.
However, data on the alteration of these elements after infection and their role in treatment
are very less so far. Thus, further studies are required to confirm an exact understanding of
trace elements and SARS-CoV-2 infection.
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goel

Randomised,
parallel group,
active controlled

trial

Y
E
S

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

POO
R

Not
comp
leted

dholaki
a

Randomised
factorial trial

Y
E
S

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

POO
R

Not
comp
leted

Sridhar

Randomised,
parallel group

trial

Y
E
S

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

POO
R

Not
comp
leted

Sridhar Randomised, Y N N N N N N N N N N N N N POO Not



Page 173

CENTRAL ASIAN JOURNAL OF MULTIDISCIPLINARY
RESEARCH ANDMANAGEMENT STUDIES

Volume 2, Issue 5, Part 2 May 2025

www.in-academy.uz

parallel group
trial

E
S

R
*
*

R
*
*

R
*
*

R
*
*

R
*
*

R
*
*

R
*
*

R
*
*

R
*
*

R
*
*

R
*
*

R
*
*

R
*
*

R comp
leted

Desouz
a

Case Control
study

Y
E
S

Y
E
S

N
O

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

POO
R

Not
comp
leted

Moham
ed S
Ghowe
ba

Randomized
double-blinded,

placebo-
controlled

Y
E
S

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

POO
R

Not
comp
leted

Indiran
eel

mittra

Randomised,
parallel group,

multiple arm trial

Y
E
S

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

N
R
*
*

POO
R

Not
comp
leted

NA* not applicable
NR** Not reported

Table 2: Quality assessment of Clinical trials using NIH quality assessment tools

S.
N
o.

R
e
gi
st
r
at
io
n
n
u
m
b
e
r

S
a
m
p
l
e
si
z
e

Name
of

Interv
entio
n Dose

Route
of

admini
stratio
n

Typ
e of
trial

Type
of

study
Study
design

cou
ntry

Sta
tus
of
tri
al

Outco
me

Refer
ences

1

C
T
R
I/
2
0
2
0
/
1
2
/
0
2
9

1
1
4

CoroQ
uil-
Zinc

750
mg Oral

Inte
rven
tion
al

Ayurv
eda

Rando
mised,
paralle
l group
trial

Indi
a

Co
mp
let
ed

useful
for

mild to
moder
ate

COVID
patient

s
which
reduce

s
patient
load in
hospita

l.
Samba
shiva
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7
3
5

2

C
T
R
I/
2
0
2
0
/
0
7
/
0
2
6
3
4
0

1
0
0

Zinc
sulpha
te

100
mg Oral

Inte
rven
tion
al

Micro
nutrie
nt

Rando
mised,
paralle

l
group,
active
control
led
trial

Indi
a

Not
co
mp
let
ed NA

Rame
n goel

3

C
T
R
I/
2
0
2
1
/
0
4
/
0
3
2
5
9
3

7
0
0

Zinc
glucon
ate

40m
g Oral

Inte
rven
tion
al

Micro
nutrie
nt

Rando
mised
factori
al trial

Indi
a

Not
co
mp
let
ed NA

dhola
kia

4

C
T
R
I/
2
0
2
0
/
0
6
/

5
0
0

magne
sium
glycin
ate,

Vitami
n D3
and
Vitami
n K2-7

250
mg
/60,0
00IU
/100
mcg
per
day Oral

Inte
rven
tion
al Drug

Rando
mised,
paralle
l group
trial

Indi
a

Not
co
mp
let
ed NA

Sridha
r
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0
2
6
1
9
1

5

C
T
R
I/
2
0
2
0
/
0
6
/
0
2
6
1
8
9

2
1
0

Magne
sium
glycin
ate
and
cholec
alcifer
ol

vitami
n D3

250
mg
/60,0
00IU Oral

Inte
rven
tion
al Drug

Rando
mised,
paralle
l group
trial

Indi
a

Not
co
mp
let
ed NA

Sridha
r

6

C
T
R
I/
2
0
2
0
/
0
6
/
0
2
6
2
5
6

2
3
0 NA* NR** NR**

Obs
erva
tion
al

Case
Contr
ol

study Other
Indi
a

Not
co
mp
let
ed NA

Desou
za

7

N
C
T
0
4
8
6
9
5

1
0
0

Seleni
ous
Acid

2000
µg on
day 1
and
1000
µg
from
Day
2 to

IV
infusion

Inte
rven
tion
al Drug

Rando
mized
double

-
blinde
d,

placeb
o-

control US

Not
co
mp
let
ed NA

Moha
med S
Ghow
eba
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7
9

14 led

8

C
T
R
I/
2
0
2
0
/
0
5
/
0
2
5
3
3
6

3
0
0

Resver
atrol-
coppe
r Oral

Inte
rven
tion
al Drug

Rando
mised,
paralle

l
group,
multipl
e arm
trial Inda

Not
co
mp
let
ed NA

Indira
neel
mittra

NA* not applicable; NR** Not reported
Table 3: Data of Clinical Trials

Name
of the
autho
rs

Type of
study

Locatio
n of the
study

Total
sample size
(male/fema
le)

Interventi
on

Dose and
Route of
Administrati
on

Effect

Tan
et.al.
2020
[20]

Cohort
observatio
nal study

Singapo
re

43 DMB Vit. D 1000
IU, Mg
150mg, Vit
B12 500mcg
(oral)

Oral
administration
of DMB
reduces the
oxygen
requirement in
covid patients
as well as the
severity of
infection.

Quillio
t et.al.
2020
[21]

Prospectiv
e cohort
study

France 300(183/11
7)

- - Prevalence of
hypomagnese
mia in
moderate and
severe
conditions,
whereas in
critical
conditions,
hypermagnese
mia is
prevalent.
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Analysis
suggests that
Dysmagnesemi
a might predict
the severity of
infection in
Covid patients.

Jacob
et al.
2021
[22]

Retrospecti
ve cohort
study

- - An association
was found
between
hypermagnese
mic COVID-19
patients and
increased
mortality.
However, the
exact
mechanism of
the
relationship is
unclear.

Table 4: Studies related to the impact of COVID-19 on magnesium levels

Name of
the
authors

Type of
study

Location
of the
study

Total
sample
size
(male/fe
male)

Interve
ntion

Dose
and
Route
of
admini
stratio
n

Effect

Heller et al.
2021[23]

Cross-
sectional
study

Germany 35(16/19) - - Serum zinc levels
are found to
decrease in COVID-
19, which can be
overcome with the
help of zinc and
selenium adjuvant
therapy.
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Bagher
Pour et
al.2021[24]

Single-
centered,
prospecti
ve,
observati
onal
study

Iran 226 - - Serum zinc level
was found to be
lower in Iranian
COVID-19 patients,
while manganese
(Mn), copper (Cu),
and selenium (Se)
levels were within
range. So, zinc can
be considered a
strong indicator for
a COVID-19
patient’s prognosis.

Elham et al.
2021[25]

Case-
control
study

Iran 93 (41/52) - - COVID-19 patients
show lower
concentration of
serum zinc, calcium,
and vitamin D
levels, and
therefore can be
treated by giving
these supplements
in the initial stages
of COVID-19.

Elalfy et al.
2021 [26]

Non-
randomiz
ed
controlled
trial

Mansoura 113(52/61
)

Nitazox
anide,
ivermec
tin,
ribaviri
n, and
zinc
(given
to 62
patients
)

Zinc
(30mg)
twice
daily
(oral)

Zinc as an add-on
with ivermectin,
nitazoxanide, and
ribavirin is a more
effective therapy
against SARS-CoV-2
(initial stages) than
symptomatic
treatment.

Thomas wt
al. 2021
[27]

Prospecti
ve
randomiz
ed open-
label trial

Ohio and
Florida

214(82/13
2)

Zinc
glucona
te and
Ascorbi
c acid.
(given
to 164
patients
divided
in 3
groups)

Zinc
glucona
te 50mg
(oral)

Zinc gluconate,
ascorbic acid, or a
combination of both
doesn’t appear to
be significantly
effective in
reducing the
duration of
symptoms.
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Patel et al. 2021
Patel et al.
2021 [28]

Pilot
double
blind,
randomis
ed
controlled
trial

Australia 33 Zinc High
dose
intrave
nous
zinc
(HDIVZ
n)

High dose IV zinc is
given to zinc-
deficient COVID
patients which
resulting in
increased serum
zinc levels as
compared to the
patients
administered with a
placebo.

Derwand et
al. 2020
[29]

Retrospec
tive case
series

New York 141 Zinc
sulphat
e, low-
dose
hydroxy
chloroq
uine,
and
azithro
mycin

Zinc
sulphat
e
220mg
contain
s 50mg
of
element
al zinc
(oral)

A triple therapy of
zinc, low-dose
hydroxychloroquin
e, and azithromycin
was given to
patients, which
resulted in only 1
death compared to
a non-treatment
group with 13
deaths.

Table 5: Studies related to the impact of COVID-19 on zinc serum levels

Name of the
authors

Type of
study

Location of
the study

Total sample
size
(male/female)

Effect

Hackler et al.
2021[30]

Cross-
sectional
study

Germany 35(15/20) It was found that the
patients who survived had
elevated serum copper
levels while the non-
survivors and control
group had serum copper
levels within the reference
serum copper range (i.e.,
897.8-1906.0 μg/L).

Table 6: Data on copper as a trace element in COVID-19


