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The results from some cohort studies and clinical trials on the use of zinc in patients with COVID-19 
have been published in peer-reviewed journals or have been made available as manuscripts ahead of peer 
review. However, most of these studies have significant limitations, such as small sample sizes or a lack 
of randomization or blinding. In addition, these studies used varying doses and formulations of zinc, 
enrolled participants with a range of COVID-19 severities, included different concomitant medications, 
and measured different study outcomes. All of these factors make it difficult to compare results across 
studies. In addition, several studies used zinc in combination with hydroxychloroquine, and the 
COVID-19 Treatment Guidelines Panel (the Panel) recommends against the use of hydroxychloroquine 
for the treatment of COVID-19 (see Antiviral Agents, Including Antibody Products). 

The studies summarized below are those that have had the greatest impact on the Panel’s 
recommendations. Additional results from adequately powered, well-designed, and well-conducted 
clinical trials are needed to provide further guidance on the role of zinc in the prevention and treatment 
of COVID-19.

Recommendations

• There is insufficient evidence for the Panel to recommend either for or against the use of zinc for
the treatment of COVID-19.

• The Panel recommends against using zinc supplementation above the recommended dietary
allowance (i.e., zinc 11 mg daily for men, zinc 8 mg daily for nonpregnant women) for the
prevention of COVID-19, except in a clinical trial (BIII).

Rationale

Increased intracellular zinc concentrations efficiently impair the replication of a number of RNA 
viruses.1 Zinc has been shown to enhance cytotoxicity and induce apoptosis when used in vitro with a 
zinc ionophore (e.g., chloroquine). Chloroquine has also been shown to enhance intracellular zinc uptake 
in vitro.2 The relationship between zinc and COVID-19, including how zinc deficiency affects the 
severity of COVID-19 and whether zinc supplements can improve clinical outcomes, is currently under 
investigation. Zinc levels are difficult to measure accurately, as zinc is distributed as a component of 
various proteins and nucleic acids.3 See ClinicalTrials.gov for more information about ongoing studies. 
The results that are currently available from clinical trials do not provide consistent or compelling 
evidence of a clinical benefit of zinc for the treatment or prevention of COVID-19. 

The recommended dietary allowance for elemental zinc is 11 mg daily for men and 8 mg daily for 
nonpregnant women.4 The doses used in registered clinical trials for patients with COVID-19 vary 
between studies.

Long-term zinc supplementation can cause copper deficiency with subsequent reversible hematologic 
defects (i.e., anemia, leukopenia) and potentially irreversible neurologic manifestations (i.e., 
myelopathy, paresthesia, ataxia, spasticity).5-7 The use of zinc supplementation for durations as short as 
10 months has been associated with copper deficiency.3 In addition, oral zinc can decrease the absorption 
of medications that bind with polyvalent cations.4 Because zinc has not been shown to have a clinical 
benefit and may be harmful, the Panel recommends against using zinc supplementation above the 
recommended dietary allowance for the prevention of COVID-19, except in a clinical trial (BIII). 
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Clinical Data

In a double-blind, multicenter trial in Tunisia, nonhospitalized and hospitalized adults with COVID-19 
were randomized within 7 days of symptom onset to receive elemental zinc 25 mg orally twice daily (n 
= 231) or matching placebo (n = 239) for 15 days.8 Approximately 20% of these patients had received a 
COVID-19 vaccine prior to enrollment. During the study, none of the patients received antiviral drugs 
and <40% received corticosteroids.

The primary outcome was a composite of death due to COVID-19 or intensive care unit admission 
within 30 days of randomization. The study reported that 24 patients (10.4%) in the zinc arm and 40 
patients (16.7%) in the placebo arm met the primary outcome (OR 0.58; 95% CI 0.33–0.99; P = 0.04). 
However, this study has several limitations. The study enrolled both nonhospitalized and hospitalized 
patients, and it is difficult to compare the results for these populations. In addition, only some patients 
received standard of care treatments. There were also discrepancies in the data summarized in the 
text and figures of the published paper. Lastly, it is unclear why the composite outcome occurred at a 
much higher rate in nonhospitalized patients (26%) than in hospitalized patients (5%). Together, these 
limitations make it difficult to interpret the results of this study and apply these findings to the current 
populations with COVID-19 in the United States.

In an open-label trial that was conducted at 2 sites in the United States, outpatients with laboratory-
confirmed SARS-CoV-2 infection were randomized to receive either 10 days of zinc gluconate 50 mg, 
ascorbic acid 8,000 mg, both agents, or standard of care.9 The primary endpoint was the number of days 
required to reach a 50% reduction in the patient’s symptom severity score. The study was stopped early 
by an operational and safety monitoring board due to futility after 40% of the planned 520 participants 
were enrolled (n = 214). Compared with standard of care, treatment with high-dose zinc gluconate, 
ascorbic acid, or a combination of the 2 supplements did not significantly decrease the number of days 
required to reach a 50% reduction in a symptom severity score. Patients who received standard of 
care achieved a 50% reduction in their symptom severity scores at a mean of 6.7 days (SD 4.4 days) 
compared with 5.5 days (SD 3.7 days) for the ascorbic acid arm, 5.9 days (SD 4.9 days) for the zinc 
gluconate arm, and 5.5 days (SD 3.4 days) for the arm that received both agents (overall P = 0.45). 
Nonserious adverse effects occurred more frequently in patients who received supplements than in those 
who did not; 39.5% of patients in the ascorbic acid arm, 18.5% in the zinc gluconate arm, and 32.1% in 
the arm that received both agents experienced nonserious adverse effects compared with 0% of patients 
in the standard of care arm (overall P < 0.001). The most common nonserious adverse effects in this 
study were gastrointestinal events. 

In a randomized clinical trial that was conducted at 3 academic medical centers in Egypt, 191 patients 
with laboratory-confirmed SARS-CoV-2 infection were randomized to receive either zinc 220 mg twice 
daily plus hydroxychloroquine or hydroxychloroquine alone for a 5-day course.10 The primary endpoints 
were recovery within 28 days, the need for mechanical ventilation, and death. The 2 arms were matched 
for age and gender. There were no significant differences between the arms in the percentages of 
patients who recovered within 28 days (79.2% in the zinc plus hydroxychloroquine arm vs. 77.9% in 
the hydroxychloroquine alone arm; P = 0.969), the need for mechanical ventilation (P = 0.537), or 
overall mortality (P = 0.986). The only risk factors for mortality were age and the need for mechanical 
ventilation. 

References
1. te Velthuis AJW, van den Worm SHE, Sims AC, et al. Zn(2+) inhibits coronavirus and arterivirus RNA 

polymerase activity in vitro and zinc ionophores block the replication of these viruses in cell culture. PLoS 
Pathog. 2010;6(11):e1001176. Available at: https://www.ncbi.nlm.nih.gov/pubmed/21079686.

Downloaded from on 5/22/2023https://www.covid19treatmentguidelines.nih.gov/



COVID-19 Treatment Guidelines 389

2. Xue J, Moyer A, Peng B, et al. Chloroquine is a zinc ionophore. PLoS One. 2014;9(10):e109180. Available at: 
https://www.ncbi.nlm.nih.gov/pubmed/25271834.

3. Hambridge K. The management of lipohypertrophy in diabetes care. Br J Nurs. 2007;16(9):520-524. Available 
at: https://www.ncbi.nlm.nih.gov/pubmed/17551441.

4. Office of Dietary Supplements, National Institutes of Health. Zinc fact sheet for health professionals. 2022. 
Available at: https://ods.od.nih.gov/factsheets/Zinc-HealthProfessional. Accessed February 21, 2023.

5. Myint ZW, Oo TH, Thein KZ, Tun AM, Saeed H. Copper deficiency anemia: review article. Ann Hematol. 
2018;97(9):1527-1534. Available at: https://www.ncbi.nlm.nih.gov/pubmed/29959467.

6. Kumar N. Copper deficiency myelopathy (human swayback). Mayo Clin Proc. 2006;81(10):1371-1384. 
Available at: https://www.ncbi.nlm.nih.gov/pubmed/17036563.

7. Francis Z, Book G, Litvin C, Kalivas B. The COVID-19 pandemic and zinc-induced copper deficiency: an 
important link. Am J Med. 2022;135(8):e290-e291. Available at:  
https://www.ncbi.nlm.nih.gov/pubmed/35367442.

8. Abdallah SB, Mhalla Y, Trabelsi I, et al. Twice-daily oral zinc in the treatment of patients with coronavirus 
disease 2019: a randomized double-blind controlled trial. Clin Infect Dis. 2023;76(2):185-191. Available at: 
https://pubmed.ncbi.nlm.nih.gov/36367144/.

9. Thomas S, Patel D, Bittel B, 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(2):e210369. Available at:  
https://www.ncbi.nlm.nih.gov/pubmed/33576820.

10. Abd-Elsalam S, Soliman S, Esmail ES, et al. Do zinc supplements enhance the clinical efficacy of 
hydroxychloroquine?: a randomized, multicenter trial. Biol Trace Elem Res. 2021;199(10):3642-3646. 
Available at: https://www.ncbi.nlm.nih.gov/pubmed/33247380.  

Downloaded from on 5/22/2023https://www.covid19treatmentguidelines.nih.gov/

https://www.ncbi.nlm.nih.gov/pubmed/25271834
https://www.ncbi.nlm.nih.gov/pubmed/33247380

