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Letter to the Editor

Zinc  role  in Covid-19  disease  and  prevention

Papel  del  zinc  en  la  prevención  y  la  enfermedad  de
COVID-19

Dear Editor,

Zinc (Zn) is a very valuable metal because of its many
functions.1,2 It maintains the neurological, immune, repro-
ductive, and skin systems.3 Zn involves in enzyme catal-
ysis,  protein-protein functions, and protein oligonucleotide
maintenance.4 The intracellular Zn is connected to met-
allothionein (MT). This controls the Zn levels through an
intracellular process.5 Zn modulation of MT  mRNA  expression
is  known.6,7

Zn modulates mRNA  levels of cytokines. It down-regulates
microRNA expression and key enzymes and proteins neces-
sary  for microRNA maturation and stability.8–10

Zn concentration in cells is controlled by homeostasis
which helps the organism to accumulate diverse dietary Zn.
Zn  enables the body to make proteins and DNA. It pro-
motes  wound healing. It is important in childhood growth
and  development. It also has antioxidant properties. Zn is also
important in cell-mediated immune function. Zn may reduce
the  duration of cold symptoms, support blood sugar control,
improve severe and inflammatory acne, decrease heart dis-
ease  risk, and slow the progression of macular degeneration.11

Zn has also been shown to regulate gene transcription in can-
cer  cells.

Zn  is an anti-inflammatory and detox compound that also
helps  as detailed later with Covid-19 infection in prophylaxis
and  treatment. It may thus also improve the efficacy, as well
as  reduce inflammation and toxic effects of Covid-19 vaccines.

This  work advocates for ensuring zinc sufficiency before
and  after vaccination.

The  Australian Therapeutic Goods Administration in their
weekly  report of Covid-19 vaccine safety,12 received 22,031
communications of adverse events from the administration
of  3,613,053 doses of AZ, which is a DNA vaccine, and Comir-
naty  (Pfizer) which is an mRNA  vaccine. In between them,
there have been 210 reports of deaths following immunization.
Thus,  the fatality rate from receiving one dose of a two-shot
vaccine  is 0.01%. Because two doses are needed, and that
protection from vaccines lasts less than one year,13 we may

estimate  the fatality rate from universal vaccination of the
population  at 0.02% per year. This number has to be put in
the  context of the fatalities that could have been experienced
in  Australia by using more  relaxed border control, less harsh
lockdowns, but also better therapeutic approaches as done in
countries of a similar level of health system.

Australia had a singular approach to Covid-19, targeting
risk  avoidance rather than risk management, and keeping the
borders  mostly closed. This has translated into a small per-
centage  of infected over 14 months, 0.11%.14 Similarly remark-
able  is the therapeutic approach to only use Dexamethasone,
and conditionally in very specific cases Tocilizumab,15 i.e.
adjuvants therapies, while practically preventing the use of
antivirals,  as Remdesivir is only used conditionally in very
specific  cases and Anakinra, Favipiravir, Hydroxychloroquine,
Interferon Beta-1a, and Lopinavir/Ritonavir are specifically
declared not to be used for the treatment of COVID-19.15 Not
a  surprise if the national average case fatality rate from con-
tracting  Covid-19 is 3.03%,14 with the state of Victoria 3.99%.
We  may consider as an example of more  sustainable restric-
tions  but also a much better therapeutic approach the case
of  the United Arab Emirates. The percentage of cases over
14  months has been 5.67%.14 Then, treatment in the United
Arab  Emirates has been much more  sophisticated, with many
combinatory therapies inclusive of antivirals offered to hospi-
talized  patients, and therapies also offered to asymptomatic
off-patients in risk categories.16 Up to their case-specific dis-
cretion,  physicians have the opportunity to use individual
and  combinatory therapies based on Chloroquine Phosphate,
Hydroxychloroquine, Favipiravir, Lopinavir-Ritonavir, Camo-
stat,  Remdesivir, nebulized Interferon Alpha or Interferon
Beta,  Ribavirin, and adjunctive Anticoagulation, Steroids or
Tocilizumab as well.16 As a result, the case fatality rate is 0.30%
(10  times smaller than in Australia and 13 times smaller than
in  the state of Victoria). This means that with the same expo-
sure  to Covid-19 infection but also the same therapies of the
United  Arab Emirates, Australia could experience slightly less
than 0.02% of the population being infected and perished as a
result of the infection over one year. It may be added that vac-
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Fig. 1 – Summary of Covid-19 Zinc studies from 17.

cines do not offer 100% protection, especially against variants,
as  admitted by the Australian government when they write
there  are currently no grounds for an exemption from restric-
tions  based on a person being vaccinated against Covid-19.
Zinc  and Covid-19 infection.

Zn is certainly not a 100% effective therapy for Covid-
19  infection. However, it has been shown that Zn help with
Covid-19  infection. Zn deficiency has been associated with
more  serious consequences of Covid-19 infection. Zn supple-
mentation  is important in the prevention,17 as well as the
treatment  in conjunction with antivirals such as Chloroquine
or  Hydroxychloroquine.17 Regarding Zn Covid-19 studies,17

reports of 15 studies where it is shown Zn supplementation
matters in different phases of Covid-19 infection (Fig. 1).

Israel  et al.18 present a case–control study in a large
population. Lower risk of hospitalization is associated with
calcium  + zinc supplements. Al Sulaiman et al.19 propose a
retrospective study of ICU patients showing lower mortality
with  zinc treatment. Asimi et al. (Velija and Al)20 propose
a  retrospective study of Hashimoto’s thyroiditis outpatients,
with  those taking vitamin D, zinc, and selenium, show-
ing  significantly lower hospitalization with treatment. Seet
et  al.21 report improvements in prophylaxis with lower serious
cases,  lower symptomatic cases, and lower confirmed cases
of  Covid-19 with all treatments (ivermectin, HCQ, PVP-I, and
Zinc  + vitamin C) compared to vitamin. Thomas et al.22 report
a  small RCT showing faster recovery with zinc and with vita-
min  C. Darban et al.23 report a small RCT with 2 ICU patients,
10  treated with high-dose vitamin C, melatonin, and zinc,
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not showing significant differences. Frontera et al.24 propose
a  retrospective study of hospitalized patients showing 37%
lower  mortality with HCQ + zinc. Berrocal et al.25 report a small
retrospective study of hospitalized patients showing zinc defi-
ciency associated with a higher ICU admission rate. Derwand
et  al.26 report a retrospective study showing 79% lower mor-
tality  and 82% lower hospitalization with early HCQ + AZ + Zn.
Jothimani27 shows Covid-19 patients had significantly lower
zinc  levels. Yasui et al.28 show in a retrospective study as sig-
nificantly lower serum zinc levels are associated with severe
Covid-19  cases. Yao et al.29 show as Zn helps with the sur-
vival  of hospitalized patients. Krishnan et al.30 show in a small
retrospective study of mechanically ventilated patients lower
mortality  with vitamin C, vitamin D, HCQ, and zinc treatment.
Carlucci  et al.31 show as the addition of Zn to HCQ + AZ reduces
mortality, ICU admission, and the need for ventilation. Similar
results  are proposed by,32 evidencing a correlation between Zn
deficiency and more  serious outcomes of Covid-19 infection.

Here  we argue as Zn supplementation may also be used as
a  preventive anti-inflammatory and de-toxic treatment during
Covid-19  vaccination. These vaccines may generate local and
systemic  inflammatory responses. There may be also toxic
effects  of synthetic nucleosides and delivery components.
Some Covid-19 mRNA  vaccines use novel adjuvants such as
lipid or polymer-based nanoparticles to protect and stabilize
the  mRNA  and improve uptake.33,34 The toxicological implica-
tions  of the use of these substances have been only marginally
considered.

Zn  is one substance that may help to mitigate the dam-
age  from Covid-19 vaccines and is thus worth considering in
times of mass vaccination against Covid-19. Normal serum Zn
is 0.66–1.10 mcg/mL.35

Supplementation by vitamins and minerals, in general,
may  also help to make vaccines more  effective. Supple-
mentation with Vitamins B6 and E, Zn, and selenium in
elderly people improves their immune system response to
challenges.36 Vaccinated individuals with Vitamin D defi-
ciency were less protected against the flu.37 Vitamin E
supplementation to elderly people increases the number of
antibodies  after vaccination for hepatitis B and tetanus.38 Peo-
ple  over 60 years of age are often deficient in Zn, and other
minerals such as selenium.39

Some degree of inflammation is required for the body to
produce  a correct immunological response to a vaccine, and
thereby  a protective antibody titer in the end. Suppressing
inflammation might therefore negatively affect the effective-
ness  of vaccination. Nothing in the literature supports the
specific  use of Zn to prevent damage from vaccines, increase
the  efficacy of vaccines, but also reduces the efficacy of vac-
cines,  as the subject has not been covered yet by any trial.
Monitoring of Zn levels before and after administration of vac-
cines  is therefore mandatory, to be reported in the database of
adverse  effects from the vaccine, together with information
about infection and recovery after vaccination.

This contribution has analyzed the impact of Zn supple-
mentation on the severity of Covid-19 infection, as well as the
efficacy  and the adverse events of vaccinations for Covid-19
infection. Zn supplementation helps to prevent more  serious
consequences from Covid-19 infection. It is unlikely that Zn

supplementation may increase or reduce the efficacy of Covid-
19  vaccines. More  likely, Zn supplementation may mitigate
the  vaccine adverse events. It is suggested to control Zn lev-
els  and use supplementation to address Zn deficiency before
and  after being vaccinated for Covid-19 infection, especially
for  those above 60 years of age. While a proof of principle link-
ing  Zn serum levels to Covid-19 vaccines’ response is missing,
as  there are no specific data available, supplementation for
sufficiency certainly has a minimal cost and no side effects.

Conflict  of  interest

The authors have no conflict of interest to declare.

r  e  f  e  r  e  n  c  e  s

1. Gordon EF, Gordon RC, Passal DB. Zinc metabolism: basic,
clinical,  and behavioral aspects. J Pediatrics. 1981;99:341–9.

2. Swenerton H, Hurley LS. Severe zinc deficiency in male and
female  rats. J Nutr. 1968;95:8–18.

3.  Prasad AS. Zinc: the biology and therapeutics of an ion. Ann
Intern  Med. 1996;125:142–3.

4. Reyes JG. Zinc transport in mammalian cells. Am J
Physiol-Cell Physiol. 1996;270:C401–10.

5.  Brady FO. The physiological function of metallothionein.
Trends Biochem Sci. 1982;7:143–5.

6.  Sato M, Mehra RK, Bremner I. Measurement of plasma
metallothionein-I in the assessment of the zinc status of
zinc-deficient and stressed rats. J Nutr. 1984;114:1683–9.

7. Bremner I. Nutritional and physiological significance of
metallothionein. Metallothionein II. 1987:81–107.

8. Bao B, Prasad AS, Beck FW, Godmere M. Zinc modulates
mRNA levels of cytokines. Am J Physiol-Endocrinol Metab.
2003;285:E1095–102.

9. Zheng J, Zhang XX, Yu H, Taggart JE, Ding WQ.  Zinc at
cytotoxic concentrations affects posttranscriptional events of
gene  expression in cancer cells. Cell Physiol Biochem.
2012;29:181–8.

10. Wang J, Mei J, Ren G. Plant microRNAs: biogenesis,
homeostasis, and degradation. Front Plant Sci. 2019;10:360.

11. Healthline (2020). What are zinc supplements good for?
Benefits and more.
www.healthline.com/nutrition/zinc-supplements#Top-
Benefits-of-Zinc.

12. Australian Therapeutic Goods Administration (TGA) (2021),
COVID-19  vaccine weekly safety report – 27-05-2021.
www.tga.gov.au/periodic/covid-19-vaccine-weekly-safety-
report-27-05-202.

13. Dan JM, Mateus J, Kato Y, Hastie KM, Yu ED, Faliti CE, et al.
Immunological memory to SARS-CoV-2 assessed for up to 8
months  after infection. Science. 2021,
http://dx.doi.org/10.1126/science.abf4063.

14. Ourworldindata (2021), Coronavirus explorer.
ourworldindata.org/explorers/coronavirus-data-explorer.

15. NSW Health (2021). NSW Health interim guidance on use of
antiviral  and immunomodulation therapy in COVID-19.
Update 01 March 2021.
www.health.nsw.gov.au/Infectious/covid-19/communities-of-
practice/Pages/guide-antiviral-therapy.aspx.

16. United Arab Emirates department of Health (2020), Updates of
Comprehensive COVID-19 Guideline for the Use of Healthcare
Professionals in the Emirate of Abu Dhabi, 20/12/2020.
doh.gov.ae/-
/media/7BD7B077D8F846B48A70C5872902DD1C.ashx.



150  v a c u n a s . 2 0 2 2;2  3(2):147–150

17. c19zinc.com (2021). Zinc studies. c19zinc.com/.
18.  Israel A, Schäffer AA, Cicurel A, Feldhamer I, Tal A, Cheng K,

et  al. Identification of drugs associated with reduced severity
of  COVID-19: a case–control study in a large population. eLife.
2021;10:e68165, http://dx.doi.org/10.7554/eLife.68165.

19. Al Sulaiman K, Al Juhani O, Al Shaya AI, Kharbosh A, Kensara
R,  Al Guwairy A, et al. Evaluation of zinc sulfate as an
adjunctive therapy in COVID-19 critically ill patients: a two
center  propensity-score matched study. Res Square. 2021,
http://dx.doi.org/10.21203/rs.3.rs-572942/v1.

20. Velija AZ, Al TD. Selenium, zinc, and vitamin D
supplementation affect the clinical course of COVID-19
infection in Hashimoto’s thyroiditis. In endocrine abstracts.
Bioscientifica. 2021;73,
http://dx.doi.org/10.1530/endoabs.73.PEP14.2.

21. Seet RCS, Quek AML, Ooi DSQ, Sengupta S,
Lakshminarasappa SR, Koo CY, et al. Positive impact of oral
hydroxychloroquine and povidone-iodine throat spray for
COVID-19  prophylaxis: an open-label randomized trial. Int J
Infect  Dis. 2021;106:314–22.

22. Thomas S, Patel D, Bittel B, Wolski K, Wang Q, Kumar A, et al.
Effect  of high-dose zinc and ascorbic acid supplementation vs
usual care on symptom length and reduction among
ambulatory patients with SARS-CoV-2 infection: the COVID A
to  Z randomized clinical trial. JAMA Netw Open.
2021;4:e210369.

23. Darban M, Malek F, Memarian M, Gohari A, Kiani A, Emadi A,
et  al. Efficacy of high dose vitamin C, melatonin and zinc in
Iranian  patients with acute respiratory syndrome due to
coronavirus infection: a pilot randomized trial. J Cell Mol
Anesth.  2021;6:164–7.

24. Frontera JA, Rahimian JO, Yaghi S, Liu M, Lewis A, de Havenon
A,  et al. Treatment with Zinc is associated with reduced
in-hospital mortality among COVID-19 patients: a
multi-center cohort study. Res Square. 2020,
http://dx.doi.org/10.21203/rs.3.rs-94509/v1, pp. rs-3.

25. Berrocal LB, Irriguible TT, Philibert V, Llàcher CT, JBMd O,
Domínguez JMM, et al. Zinc and vitamin a deficiency
predisposes to the need for intubation and icu admission in
patients  with COVID-19. An observational study. Res Square.
2020,  http://dx.doi.org/10.21203/rs.3.rs-95524/v1.

26. Derwand R, Scholz M, Zelenko V. COVID-19 outpatients: early
risk-stratified treatment with zinc plus low-dose
hydroxychloroquine and azithromycin: a retrospective case
series  study. Int J Antimicrob Agents. 2020;56:106214,
http://dx.doi.org/10.1016/j.ijantimicag.2020.106214.

27. Jothimani D, Kailasam E, Danielraj S, Nallathambi B,
Ramachandran H, Sekar P, et al. COVID-19: poor outcomes in
patients  with zinc deficiency. Int J Infect Dis. 2020;100:343–9.

28. Yasui Y, Yasui H, Suzuki K, Saitou T, Yamamoto Y, Ishizaka T,
et  al. Analysis of the predictive factors for a critical illness of
COVID-19  during treatment-relationship between serum zinc
level  and critical illness of COVID-19-. Int J Infect Dis.
2020;100:230–6, http://dx.doi.org/10.1016/j.ijid.2020.09.008.

29. Yao JS, Paguio JA, Dee EC, Tan HC, Moulick A, Milazzo C, et al.
The  minimal effect of zinc on the survival of hospitalized
patients with COVID-19: an observational study. Chest.
2021;159:108–11, http://dx.doi.org/10.1016/j.chest.2020.06.082.

30. Krishnan S, Patel K, Desai R, Sule A, Paik P, Miller A, et al.
Clinical  comorbidities, characteristics, and outcomes of
mechanically ventilated patients in the State of Michigan
with SARS-CoV-2 pneumonia. J Clin Anesth. 2020;67:110005,
http://dx.doi.org/10.1016/j.jclinane.2020.110005.

31. Carlucci PM, Ahuja T, Petrilli C, Rajagopalan H, Jones S,
Rahimian J. Zinc sulfate in combination with a zinc
ionophore may improve outcomes in hospitalized COVID-19
patients. J Med Microbiol. 2020;69:1228,
http://dx.doi.org/10.1099/jmm.0.001250.

32. Ali N, Fariha KA, Islam F, Mohanto NC, Ahmad I, Hosen MJ,
et  al. Assessment of the role of zinc in the prevention of
COVID-19 infections and mortality: a retrospective study in
the  Asian and European population. J Med  Virol.
2021;93:4326–33.

33. Nature Nanotechnology Editorial. Nanomedicine and the
COVID-19  vaccines. Nat Nanotechnol 15;2020:963.

34. Pardi N, Hogan MJ, Porter FW, Weissman D. mRNA vaccines—a
new era in vaccinology. Nat Rev Drug Discov. 2018;17:261.

35. mayocliniclabs (2021). Test ID: ZNS. Zinc, Serum.
www.mayocliniclabs.com/test-catalog/Clinical+and+
Interpretive/8620.

36.  Calder PC. Nutrition, immunity and COVID-19. BMJ Nutr
Prevent Health. 2020;3:74.

37. Lee MD, Lin CH, Lei WT, Chang HY, Lee HC, Yeung CY, et al.
Does  vitamin D deficiency affect the immunogenic responses
to  influenza vaccination? A systematic review and
meta-analysis. Nutrients. 2018;10:409.

38.  Meydani SN, Meydani M, Blumberg JB, Leka LS, Siber G,
Loszewski R, et al. Vitamin E supplementation and in vivo
immune response in healthy elderly subjects: a randomized
controlled trial. JAMA. 1997;277:1380–6.

39.  Vural Z, Avery A, Kalogiros DI, Coneyworth LJ, Welham SJ.
Trace  mineral intake and deficiencies in older adults living in
the  community and institutions: a systematic review.
Nutrients. 2020;12:1072.

A. Boretti ∗, B.K. Banik

Deanship  of Research, Prince Mohammad Bin Fahd University, Al
Khobar,  Kingdom of Saudi Arabia

∗ Corresponding author.
E-mail address: deanshipofresearch@pmu.edu.sa (A. Boretti).
1576-9887/
© 2021 Elsevier España,  S.L.U. All rights reserved.
https://doi.org/10.1016/j.vacun.2021.08.003


	Zinc role in Covid-19 disease and preventionPapel del zinc en la prevención y la enfermedad deCOVID-19
	Conflict of interest
	references



