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Objectives: This study aims to assess the efficacy of a combination treatment of doxycycline and zinc in 

the primary prevention of COVID-19 infection in Tunisian health care workers compared with two control 

groups. 

Methods: We conducted a prospective, randomized, double-blind clinical trial over 5 months to deter- 

mine the efficacy of a preventive combination treatment dose of doxycycline (100 mg/day) and zinc (15 

mg/day), compared with a single-dose treatment with doxycycline versus placebo. The effectiveness of 

preventive treatment was measured by the significant decline in the number of cases of COVID-19 infec- 

tion and/or a decrease in the viral load as determined by SARS-CoV-2 cycle threshold value using reverse 

transcription polymerase chain reaction tests. 

Results: We detected a significant decrease of SARS-CoV-2 infection in the group that received both 

doxycycline and zinc compared with other participants. We also demonstrated that COVID-19 infection 

was neither associated with diabetes ( P = 0.51) nor associated with hypertension ( P = 0.99), asthma 

( P = 0.52), and chronic obstructive pulmonary disease ( P = 0.27). 

Conclusion: Our findings indicated that preventive therapy reduced the risk of SARS-CoV-2. These results 

suggest that the combination of doxycycline and zinc has a protective effect in patients with SARS-CoV-2 

infection. 

© 2022 The Author(s). Published by Elsevier Ltd on behalf of International Society for Infectious 

Diseases. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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ntroduction 

Prevention of COVID-19 transmission and infection includes 

onpharmacologic intervention and specific protection through 

hemoprophylaxis or immune prophylaxis ( Agrawal et al., 2020 ). 

ince the 1970s, the protective efficacy of doxycycline has been 

emonstrated in the prophylaxis of malaria for travelers to en- 

emic areas ( Tan et al., 2011 ). In Tunisia, doxycycline has been 

idely used in the prevention of malaria for military personnel 

oing on missions to endemic areas ( Ajili et al., 2013 ). It has a

ow cost and a favorable safety profile and has been proposed as 

 treatment for COVID-19 ( Malek et al., 2020 ). Doxycycline has 

een used as a curative treatment for COVID-19 in Brazil and In- 

ia ( Butler et al., 2021 ), whereas in the UK, it is recommended

or suspected COVID-19 pneumonia in patients who are at high 

isk for adverse outcomes or where bacterial infection is suspected 

 Butler et al., 2021 ). 

Zinc also has antiviral effects against certain viruses ( Guo et al., 

004 ). In fact, zinc supplementation improves the mucociliary 

learance, strengthens the integrity of the epithelium, decreases 

iral replication, preserves antiviral immunity, attenuates the risk 

f hyperinflammation, supports antioxidative effects, reduces lung 

amage, and minimizes secondary infections ( Wessels et al., 2020 ). 

The purpose of this study was to evaluate the efficacy and 

afety of doxycycline with or without zinc in preventing COVID- 

9 infection. The study focused on Tunisian health care workers 

HCWs), and the outcome measures were the decreased number 

f infected cases with COVID-19 and/or the decrease in the vi- 

al load, as determined by the cycle threshold (Ct) values of the 

everse transcription polymerase chain reaction (RT-PCR) tests for 

ARS-CoV-2. 

aterials and methods 

atients and methods 

We conducted a prospective, randomized, double-blind clinical 

rial for 5 months (from November 12, 2020, through February 

0, 2021). The study was conducted at different military sites of 

nvestigation (Military Hospital of Tunis, Military Hospital of Biz- 

rte, Military Hospital of Gabes), was registered in the clinical trial 

atabase ( NCT04584567 ) , and approved by the local ethical com- 

ittee of the General Directorate of Military Health. 

The study included consenting HCWs, aged between 20 and 

5 years, who did not have signs or symptoms of respira- 

ory infection (cough, fever > 38.0 °C, difficulty breathing, short- 

ess of breath, chest pains), or other symptoms associated with 

OVID-19, such as faintness, myalgia, headaches, and nausea or 

omiting. 

The study excluded HCWs with positive SARS-CoV-2 RT-PCR re- 

ults or positive SARS-CoV-2 serum tests (IgM or IgG). Positive 

ARS-CoV-2 RT-PCR was determined by a cycle threshold (Ct) value 

elow 33, using the Xpress SARS-CoV-2 kit (Xpert, Cepheid, Sun- 

yvale, CA). The GeneXpert is a system that automates and inte- 

rates sample preparation, nucleic acid extraction, amplification, 

nd detection of the target sequences using real-time RT-PCR as- 

ays. The real-time RT-PCR reagents, including primer N2, target 

he virus nucleocapsid phosphoprotein (N) gene for specific detec- 

ion of SARS-CoV-2 and human nucleic acid. The Cepheid Xpert 

press SARS-CoV-2 kit detects N2 and E gene, and solely N2 indi- 

ates positive results. The presence of only E indicates presumptive 

ositive results, whereas the presence of only A Sample Processing 

ontrol (SPC) indicates negative results. The absence of all markers 

ndicates an invalid result ( Moran et al., 2020 ). 
554 
Ct is a value that can broadly classify the concentration of viral 

enetic material as low, medium, or high in a patient sample, using 

T-PCR test. It tells us approximately how much viral genetic ma- 

erial is in the sample. A low Ct indicates a high concentration of 

iral genetic material, which is associated with high risk of infec- 

ion. A high Ct indicates a low concentration of viral genetic mate- 

ial, which is associated with a lower risk of infection. 

For the qualitative detection of antibodies against SARS-CoV- 

, we used the Biosynex COVID-19 Ag + BSS test (Illkirch- 

raffenstaden, France). 

Additionally, we excluded HCWs who had a known hypersen- 

itivity to doxycycline or zinc. HCWs with comorbidities (gas- 

ric bypass, epilepsy, cardiovascular disease, renal failure) or being 

reated with vitamin A during the study were excluded. Women 

ho were pregnant or nursing were also excluded. 

Eligible participants were randomized in three parallel groups 

s follows: 

Group A: doxycycline (100 mg/ day) and zinc (15 mg/ day) com- 

ined orally for 6 weeks. 

Group B: doxycycline (100 mg /day) orally for 6 weeks. 

Group C: placebo orally for 6 weeks. 

Allocated study groups were randomly assigned by an interac- 

ive web response system (Dacima), using simple 1:1 nonstratified 

equence and a block size of six. Allocation sequences are set au- 

omatically by the interactive web response systems software. 

Doxycycline was manufactured by Philadelphia Pharmaceutical 

batch number 12927222). Placebo was also produced by the same 

anufacturer (Philadelphia Pharmaceutical). Placebo contains the 

ame excipients and no active substances. Zinc (zinc bisglyci- 

ate) was manufactured by Albion human nutrition (batch number 

001). 

The participants were screened 72 hours before enrollment. 

hey were examined physically, tested for SARS-CoV-2 RT-PCR and 

erum test (IgM/IgG). All personal data were anonymized, and 

igned written informed consent forms were obtained before the 

eginning of the study. The participants were monitored at days 

1, 42, and 49 after enrollment. At each follow-up visit, partici- 

ants were asked about their medical compliance and drug safety, 

nderwent a clinical examination, and had an RT-PCR with calcu- 

ated Ct values. After screening for patient’s eligibility, a balanced 

andomization was done on the same day by the investigator. Allo- 

ated study drug was provided to the patient by the Military Hos- 

ital Pharmacist, according to the allocation details provided by the 

nteractive web response systems. The patient received the drug 

n the same day of the randomization. Study blindness was main- 

ained by a blind allocation, and drugs bottles were labeled anony- 

ously by the pharmacist. Statistical analysis of the database was 

erformed with blinded groups. Unblinding was performed at the 

nal statistical report review. The Dacima Clinical Suite software 

Montréal, Québec, Canada) was used to collect the data and to 

andomize participants on the basis of the Food and Drug Adminis- 

ration 21 Code of US Federal Regulations part 11, Health Insurance 

ortability and Accountability Act, and International Conference on 

armonization requirements. 

tudy end points 

The first end point of this study was to assess how doxycy- 

line with low dose can be used as a preventive treatment to de- 

rease the number of cases of COVID-19 in the active arms com- 

ared with the placebo. Participants for each randomized treat- 

ent arm (doxycycline-only or combined with zinc) were com- 

ared with placebo. The second end point was intended to quan- 

ify by RT-PCR the number of infected cases with COVID-19 and 

he viral ribonucleic acid load after each treatment. 

https://clinicaltrials.gov/show/NCT04584567
https://clinicaltrials.gov/show/NCT04584567
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Figure 1. Design and analysis of the study. A total of 172 eligible participants were randomized into the three study arms: 59 in the combined doxycycline and zinc arm, 56 

in the doxycycline-only arm, and 57 in the placebo arm. RT-PCR, reverse transcription polymerase chain reaction. 
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ample size 

Sample size was estimated by the Cochran-Armitage test for 

inear trend in proportions. Considering “a sample power of 80%”, 

n expected proportion of the primary end point of 8% in group 

, 10% in group B, and 14% in group C, with a confidence level of

5%. The expected sample size was estimated up to 1100 overall 

ligible subjects. However, due to the pandemic situation and the 

ush for nationwide vaccination against the SARS-CoV-2, the study 

as ended after including 172 randomized patients. 

valuation 

During the follow-up period (6 weeks), we monitored the SARS- 

oV-2 infection by RT-PCR tests at days 21, 42, and 49. The last 

valuation was done by day 49 to determine if a potential infection 

ccurred after the treatment stopped at day 42. 

tatistical analysis 

For statistical analysis, qualitative data were described by fre- 

uency and percentage of valid values. Continuous variables were 

sed to describe mean and standard deviation (SD). Chi-square, 

ann-Whitney U test, and Kruskal-Wallis tests (one-way analysis 

f variance) were used to make inferential comparisons, with a 5% 

ignificance level as a threshold. Differences were considered sig- 

ificant if P ≤ 0.05. No further statistical analysis was performed 

ue to the study’s premature interruption. 

esults 

From the 193 selected HCWs, 189 were screened. Four subjects 

eclined to participate in the study. The screening phase excluded 

7 subjects who were infected with COVID-19: positive SARS-CoV- 

 RT-PCR (n = 11) and positive SARS-CoV-2 serology (n = 6). Par- 

icipants were not symptomatic at the time of RT-PCR/serology 

esting at inclusion ( Figure 1 ). 

The remaining 172 eligible participants were randomized to one 

f the three study arms: 59 in the combined doxycycline and zinc 

rm (group A), 56 in the doxycycline-only arm (group B), and 57 

n the placebo arm (group C). 

The mean age was 38.4 ± 10.7 years (20 to 60 years). In groups 

, B, and C, the average age was 38.0 ± 10.6, 38.5 ± 10.0, and 38.7

11.4 years, respectively ( P = 0.934) ( Table 1 ). 

The sex ratio was 1.6 (males = 5, females = 67), with no sig- 

ificant differences between the three study groups ( P = 0.143). 
555 
he study arms did not differ significantly for history of influenza 

n = 43; 25.0%; P = 0.927), hypertension (n = 7; 4.1%; P = 0.056),

iabetes (n = 4; 2.3%; P = 0.162), asthma (n = 2; 1.2%; P = 0.590),

nd chronic obstructive pulmonary disease (COPD) (n = 1; 0.6%; 

 = 0.363) ( Table 1 ). 

All participants worked at the Military Hospital of Tunis, which 

as been active since the beginning of the COVID-19 pandemic. 

mong the participants, there were different levels of exposure to 

OVID-19 infection in the workplace, including invasive bedside 

rocedures with patients with COVID-19 (n = 40; 23.3%), intra- 

perative procedure (n = 19; 11.0%), and routine care (n = 113; 

5.7%), with no significant differences between the studied arms 

 P = 0.2). 

At the end of the study, a total of 24 subjects tested positive 

or SARS-CoV-2 (14.0%): 5 (8.5%) in group A, 5 (8.9%) in group B, 

nd 14 (24.6%) in group C, with a significant difference between 

he three arms ( P = 0.018) ( Figure 2 ). 

In the first group (group A), most participants (4 of 5) were 

symptomatic, 1 participant developed symptoms with a persistent 

ever for 3 days. In the second (doxycycline-only) group (group 

), 2 participants were asymptomatic and 3 developed moderate 

ymptoms with fever, headache, and mild nonpersistent cough. In 

he third (placebo) group (group C), 6 of 14 participants devel- 

ped symptoms such as fever, cough, and headache. For 2 of them, 

he cough was persistent, and corticosteroid treatment was pre- 

cribed. None of the participants in the three groups required oxy- 

en ( Table 2 ). 

This difference was also found from day 21 of the follow-up, 

hen 9 subjects tested positive for SARS-CoV-2 RT-PCR (5.2%), as 

pposed to 2, 0, and 7 in the A, B, and C groups, respectively 

 P = 0.01). Figure 2 shows the cumulative positive RT-PCR fre- 

uency trend among the three groups during the follow-up visits. 

The average Ct for participants with a positive SARS-CoV-2 RT- 

CR was 22.6 ± 4.7. Comparison between the study arms revealed 

 significant difference in Ct levels ( P < 0.001), with the highest 

ean level of Ct in group A (29.0 ± 1.3), then group B (22.8 ±
.0), then group C (19.4 ± 2.5). Table 3 shows Ct profiles of the 

hree groups during the study . 

We observed that a higher risk of COVID-19 infection was 

ot associated with diabetes ( P = 0.51), hypertension ( P = 0.99), 

sthma ( P = 0.52), or COPD ( P = 0.27). Table 4 shows the patient’s

aseline profile according to SARS-CoV-2 infection. Four of the 24 

nfected participants had comorbidities. In the combined treatment 

rm, there were no participants with comorbidities. In the sin- 

le treatment arm, there was 1 patient with diabetes and 1 with 

ypertension. In the placebo group, there was 1 participant with 
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Table 1 

Demographic characteristics of the investigated groups. 

All participants N = 172 Group A N = 59 Group B N = 56 Group C N = 57 P -value 

Age 38.4 ± 10.7 38.0 ± 10.6 38.5 ± 10.0 38.7 ± 11.4 0.936 

Gender ratio 1.6 (105 M/67 F) 2.5 (42 M/17 F) 1.2 (31 M/25 F) 1.3 (32 M/25 F) 0.143 

Comorbidities, n (%) 14 17 19 

Hypertension 7 (4.1%) 0 (0%) 2 (3.6%) 5 (8.8%) 0.056 

Diabetes 4 (2.3%) 0 (0%) 1 (1.8%) 3 (5.3%) 0.161 

Asthma 2 (1.2%) 0 (0%) 1 (1.8%) 1 (1.8%) 0.589 

COPD 1 (0.6%) 0 (0%) 0 (0%) 1 (1.8%) 0.363 

History of COVID-19 infection 0 0 0 0 _ 

Vaccination Vaccine not yet available 

COPD, chronic obstructive pulmonary disease; F, female; M, male; NS, not significant. 

Figure 2. Cumulative positive reverse transcription polymerase chain reaction results for SARS-CoV-2 between the three groups, during follow-up ( P = 0.018). Each group’s 

histogram represents the number of days during follow-up; 24 days are represented by black, 42 days by gray, and 49 days by white. 

Table 2 

Clinical symptoms of COVID-19–infected participant. 

Symptoms Combined treatments (Group A) Single treatment (Group B) Placebo (Group C) Total 

Asymptomatic 04 02 08 14 

Mild to Moderate 01 03 06 10 

Total 5 5 14 24 

Table 3 

Total cycle threshold profile of the three groups during the study. 

Study arm Mean ± SD 95% CI P -value 

Combined Therapy 29.0 ± 1.3 27.7-30.3 < 0.001 

Single Therapy 22.8 ± 4.0 18.6-26.9 

Control Group 19.4 ± 2.5 17.8-21.0 

Overall 22.6 ± 4.7 20.6-24.7 

CI, confidence interval; SD, standard deviation. 

Comparison between three groups using Kruskal-Wallis analysis. Results were 

considered significant if P -value < 0.05 
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sthma and 1 participant with COPD. However, in the combined 

reatment arm, there were no participants with comorbidities. 

The safety of the doxycycline/zinc intervention was also as- 

essed during the study follow-up. The most common adverse 

vents reported epigastralgia (n = 14) and nausea (n = 8). In 

erm of side effects, the difference between studied groups were 

ignificant only for nausea ( P = 0.032) but not for epigastralgia 

 P = 0.249) ( Table 5 ). 

iscussion 

As of January 2022, there are 106 clinical trials underway for 

rophylactic alternatives to COVID-19, some of which involve an- 

ivirals, such as favipiravir or interferons ( Ben-Zuk et al., 2021 ). To 
556 
he best of our knowledge, this is the only study to evaluate the 

ffect of doxycycline in patients infected with SARS-CoV-2. 

In addition to its anti-inflammatory effects, doxycycline has also 

ntiviral activity against several ribonucleic acid viruses in vitro 

 Gendrot et al . , 2020 ). It also chelates zinc from metalloproteases

MMPs) ( Sodhi and Etminan, 2020 ). As a result, their chelating 

ctivity may help to inhibit SARS-CoV-2 infection by limiting the 

irus’ ability to replicate in the host, thereby acting as a prophy- 

actic agent ( Sodhi and Etminan, 2020 ). 

There have already been some recommendations of doxycycline 

or COVID-19, particularly in patients with pneumonia and those 

ho are at high risk for complications. There is now evidence 

f increased use of respiratory antibiotics, including doxycycline, 

uring the COVID-19 pandemic in both the United Kingdom and 

nited States ( de Lusignan et al., 2021 ). 

In this randomized, double-blind, placebo-controlled study, we 

ompared doxycycline and zinc with only doxycycline or placebo 

s prophylaxis for COVID-19 in Tunisian HCWs. 

In this trial, however, the results are underpowered (69.2%) be- 

ause we were unable to meet the scheduled sample size, which 

as estimated at a total of 1100 samples. Moreover, the recruit- 

ent of HCWs remains difficult because the enrollment of pa- 

ients overlapped with the vaccination campaign. The study re- 

ruited only 15.6% of the estimated sample size. 

The prophylactic effect observed with doxycycline may be at- 

ributed to the fact that it inhibits MMPs. In fact, it has been 
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Table 4 

Patient baseline profile according to SARS-CoV-2 infection. 

End point Infected patients with SARS-coV-2 Noninfected patients P -value 

N 24 148 - 

Diabetes 1 (4.2%) 3 (2.0%) 0.518 

HTN 1 (4.2%) 6 (4.0%) 0.999 

Asthma 1 (4.2%) 1 (0.68%) 0.520 

COPD 1 (4.2%) 0 (0.0%) 0.279 

Conveyance Own car 8 (33.34%) 60 (40.55%) 

Public transport 16 (66.67%) 88(75.68%) 0.502 

Values are presented as number (percentage). 

COPD, chronic obstructive pulmonary disease; HTN, hypertension. 

Table 5 

Safety profile of the study arms. 

Adverse event Combined therapy Single therapy Control group Overall P -value 

N 59 56 57 172 - 

Epigastralgia 7 (11.9%) 5 (8.9%) 2 (3.5%) 14 (8.1%) 0.249 

Nausea 1 (1.7%) 6 (10.7%) 1 (1.8%) 8 (4.7%) 0.032 

Overall 8 (13.6%) 11 (19.6%) 3 (5.3%) 22 (12.8%) 0.071 

Values are presented as number (percentage). 
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emonstrated that coronaviruses exploit MMPs for a range of ac- 

ivities (replication, cell infection, and survival). Therefore, doxy- 

ycline may have an antiviral effect on SARS-CoV-2 ( Dutta and 

asu, 2011 ). 

Researchers have suggested that doxycycline may delay COVID- 

9 progression through anti-inflammatory activities, including 

iruses that regulate the NF- κB pathway (nuclear factor kappa- 

ight-chain-enhancer of activated B cells) and inhibit proinflam- 

atory cytokine levels (interleukin 6 (IL-6), interleukin 1 β (IL- 

 β), TNF α tumor necrosis factors (TNF α)) during acute respiratory 

istress syndrome (ARDS) in severely ill patients with COVID-19 

 Anwar et al., 2020 ). Earlier studies demonstrated the effective- 

ess of chemically modified tetracyclines against SARS, preventing 

eptic shock and ARDS development ( Griffin et al., 2010 ). Addi- 

ionally, several case reports suggest beneficial effects of doxycy- 

line preventive treatment. In this context, a study demonstrated 

n improvement of clinical symptoms after treatment with stan- 

ard doses of doxycycline in 4 patients with COVID-19 with a high- 

isk pulmonary disease ( Yates et al., 2020 ). 

Additionally, the combination of doxycycline and zinc also 

eems interesting because doxycycline has been shown to protect 

gainst lung infection by inhibiting MMPs, in which it is dependent 

n zinc ( Doroszko et al., 2010 ). An interesting result of this clini-

al trial is the reduction in viral load in the combined group ther- 

py (doxycycline and zinc) compared with other groups. This find- 

ng is supported by cumulative Ct values at day 49, which shows 

n inverse relationship with viral messenger ribonucleic acid (Sup- 

lementary Figure 1). These results are in agreement with other 

tudies, which have suggested that Ct values are inversely associ- 

ted with the viral load, and every threefold increase in Ct val- 

es indicates a 10-fold decrease in starting material ( Tom and 

ina, 2020 ). Low Ct values were also reported to be associated 

ith virus growth in cell culture and infection ( Platten et al., 2021 ).

t is possible that the antiviral effect of zinc and inhibiting MMPs 

ith doxycycline may help repair the damaged lung tissue, thus 

ecreasing the virus’ availability in the nasal tract and enhancing 

ecovery. 

The potential effect of combined therapy may be explained by 

he ability of doxycycline to catalyze Zn 

2 + ions, which are re- 

uired for the activity of MMPs, independently of its antimicro- 

ial properties ( Castro et al., 2011 ). Doxycycline is the most po- 

ent tetracycline derivative inhibitor of MMPs, even at low doses 
557 
25 mg) ( Castro et al., 2011 ). It may act as an ionophore by in-

reasing intracellular zinc concentrations, suppressing viral repli- 

ation, and strengthening the immune system ( Griffin et al., 2010 ; 

e Velthuis et al., 2010 ). In addition to doxycycline’s effects, zinc 

lso has a beneficial role in protecting against COVID-19 infection. 

n fact, many reports have shown that zinc can inhibit the en- 

ymatic activity and replication of SARS-CoV-2’s ribonucleic acid 

olymerase and can inhibit angiotensin-converting enzyme activ- 

ty ( Ratia et al., 2006 ; Skalny et al., 2020 ). It was suggested that

inc can prevent fusion with the host membrane, decrease the vi- 

al polymerase function, impair protein translation and process- 

ng, block viral particle release, and destabilize the viral envelope 

 Wessels et al., 2020 ). Therefore, zinc has anti-inflammatory and 

ntioxidative properties and underlying mechanisms, which have 

een the focus of numerous studies ( Wessels et al., 2017 ). 

In this study, we recruited 193 HCWs for 4 months (from 

ovember 2020 to February 2021). The percentage of HCWs who 

ested positive for COVID-19 was 21 (24%). A meta-analysis con- 

ucted during the first 6 months of the pandemic from January 

 to July 9, 2020 found a percentage of infected HCWs of 51.7% 

 Gholami et al., 2021 ). These results show that HCWs are at high

isk for COVID-19 infection; thus, prevention strategies should be 

eveloped in this category. This will have a positive impact on pa- 

ient’s safety and could decrease the absenteeism level. 

Our study was stopped after 4 months due to the start of the 

accination campaign, which prioritized HCWs ( Kefi et al., 2021 ). 

e achieved 15.6% of the estimated sample size. Therefore, we rec- 

mmend additional research on chemoprophylaxis that could en- 

ance COVID-19 vaccine and litigation strategies to protect against 

OVID-19. 

Although diabetes, hypertension, and asthma were considered 

OVID-19 risk factors ( Gómez-Ochoa et al., 2021 ), they were not 

ignificantly associated with an increased risk of infection in the 

ample studied. Moreover, we did not consider the adherence of 

he HCWs to protective measures. The risk of COVID-19 infection 

irectly depends on our physical preventive measures. 

Despite the low number of participants in this study, the data 

uggest that a combined treatment of doxycycline and zinc may 

ave a potential preventive effect. Public health suggestions can be 

ade on the basis of this information for a wider adaptation of 

rophylaxis treatment in HCWs and the general population. Addi- 

ional studies should be conducted considering vaccination laws. 



N. Stambouli, A. Driss, F. Gargouri et al. International Journal of Infectious Diseases 122 (2022) 553–558 

C

i

p

d

d

t

e

a

a

i

w

p

c

r

b

h

c

s

F

o

E

t

A

c

f

R

A

v

i

C

A

C

H

S

S

f

R

A

A  

A

B  

B  

C

d  

D  

D

G  

G  

G

G

G

K

M

M  

P

R  

S

S

T

t  

T

W

W

Y

onclusion 

The only indication approved by the US Food and Drug Admin- 

stration for the use of doxycycline in patients is as a malaria pro- 

hylaxis ( < 4 months). According to the portal clinicaltrials.gov , to 

ate, there are not less than 405 clinical trials registered involving 

oxycycline, targeting different diseases, such as bacterial infec- 

ions, cystic fibrosis, acne, vascular diseases, and HIV-AIDS. How- 

ver, the prescription of long-term antibiotics must be cautious 

nd supervised. Overuse is linked to bacterial resistance and alter- 

tions in gut microbiota, which have been related to risks of var- 

ous chronic diseases. In this study, doxycycline combined or not 

ith zinc has been used before the beginning of vaccination cam- 

aign. Nevertheless, this alternative therapy might be useful for 

ertain HCWs and/or others who have comorbidities and are not 

esponding to vaccines or have refused them. 

Taking preventive measures decreased the risk of contamination 

y SARS-CoV-2. In this study, doxycycline and zinc were found to 

ave a protective effect when taken together. Chemoprophylaxis 

an be used in conjunction with COVID-19 vaccination and per- 

onal protective measures, but more research is needed. 

unding 

This trial was conducted with funds from the Military Hospital 
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