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Highlights 

 First COVID-19 outpatient study based on risk stratification and early antiviral 

treatment at the beginning of the disease 

 Hydroxychloroquine at low dose in combination with zinc and azithromycin 

proved to be an effective therapeutic approach against COVID-19  

 Significantly reduced hospitalization rates in the treatment group 

 Reduced mortality rates in the treatment group 
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ABSTRACT 

Objective: To describe outcomes of patients with coronavirus disease 2019 (COVID-

19) in the outpatient setting after early treatment with zinc, low dose 

hydroxychloroquine, and azithromycin (triple therapy) dependent on risk stratification.  

Design: Retrospective case series study. 

Setting: General practice. 

Participants: 141 COVID-19 patients with laboratory confirmed severe acute 

respiratory syndrome coronavirus 2 (SARS-CoV-2) infections in the year 2020. 
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Main outcome measures: Risk-stratified treatment decision, rate of hospitalization 

and all-cause death. 

Results: After 4 days (median, IQR 3-6, available for N=66/141) of onset of 

symptoms, 141 patients (median age 58 years, IQR 40-67; 73% male) received a 

prescription for the triple therapy for 5 days. Independent public reference data from 

377 confirmed COVID-19 patients of the same community were used as untreated 

control. 4 of 141 treated patients (2.8%) were hospitalized, which was significantly 

less (p<0.001) compared with 58 of 377 untreated patients (15.4%) (odds ratio 0.16, 

95% CI 0.06-0.5). One patient (0.7%) died in the treatment group versus 13 patients 

(3.5%) in the untreated group (odds ratio 0.2, 95% CI 0.03-1.5; p=0.12). There were 

no cardiac side effects. 

Conclusions: Risk stratification-based treatment of COVID-19 outpatients as early 

as possible after symptom onset with the used triple therapy, including the 

combination of zinc with low dose hydroxychloroquine, was associated with 

significantly fewer hospitalizations. 

 

Keywords: SARS-CoV-2, COVID-19, outpatients, zinc, hydroxychloroquine, 

azithromycin 
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1.  INTRODUCTION 

In December 2019, the new severe acute respiratory syndrome coronavirus 2 

(SARS-CoV-2) started as an outbreak in Wuhan, China. This coronavirus has spread 

rapidly as a pandemic around the world [1], causing coronavirus disease 19 (COVID-

19) pneumonia, acute respiratory distress syndrome (ARDS), cardiac injury, liver and 

renal injury, thrombosis, and death [2]. 

As of June 2020, diagnosis and treatment of COVID-19 have been almost exclusively 

studied from an inpatient perspective, including intensive care with mechanical 

ventilation. Only one study has described characteristics and key health outcomes of 

COVID-19 diagnosed patients in an outpatient setting [3]. This is surprising as 

primary care physicians often see COVID-19 patients first. They could play a critical 

role in early diagnosis, treatment, and management of disease progression and virus 

spread. This assumption is supported by the established principle in medicine that 

speed of eradication is linked to the outcome of life-threatening infections [4].  

The early clinical phase of COVID-19 has not been the focus of much research so 

far, even though timing of antiviral treatment seems to be critical [5]. The optimal 

window for therapeutic intervention would seem to be before the infection spreads 

from upper to lower respiratory tract and before severe inflammatory reaction ensues 

[6]. Therefore, diagnosis and treatment of COVID-19 outpatients as early as possible, 

even based on clinical diagnosis only, may have been an underestimated first step to 

slow down or even stop the pandemic more effectively. Based on clinical application 

principles of antiviral therapies, as demonstrated in the case of influenza A [7], 

antiviral treatments should be used early in the course of infection. 

Due to the lack of vaccines as well as SARS-CoV-2 specific therapies, the proposed 

use of repurposed antiviral drugs remains a valid practical consideration [8]. One of 

the most controversial drugs during the current SARS-CoV-2 pandemic is the well-

known oral antimalarial drug hydroxychloroquine (HCQ), routinely used in the 

treatment of autoimmune diseases like rheumatoid arthritis or lupus [9, 10]. HCQ is 

currently listed as an essential medication for lupus by the World Health Organization 

(WHO) [11]. With more than 5.6 million prescriptions in the United States, HCQ was 

the 128th most commonly prescribed medication in 2017 [12]. In the meantime, first 

observational studies concluding beneficial therapeutic effects of HCQ as 

monotherapy or in combination with the antibiotic azithromycin were reported just a 
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few weeks after the start of the SARS-CoV-2 outbreak [13]. All studies that used 

HCQ with rather contradictory results were done with hospitalized and often sicker 

patients [13-16] and one publication was recently withdrawn [17, 18]. As of June 

2020, no studies with COVID-19 outpatients treated with HCQ at an early stage of 

the disease have been reported. 

Antiviral effects of HCQ are well-documented [19]. It is also known that chloroquine 

and probably HCQ have zinc ionophore characteristics, increasing intracellular zinc 

concentrations [20]. Zinc itself is able to inhibit coronavirus RNA-dependent RNA 

polymerase activity (RdRp) [21]. It has been hypothesized that zinc may enhance the 

efficacy of HCQ in treating COVID-19 patients [22]. The first clinical trial results 

confirming this hypothesis were recently published as preprint [23]. Nevertheless, 

many studies with HCQ in monotherapy or in combination with the antibiotic 

azithromycin have been inconclusive so far [13-16]. In all of these studies, HCQ was 

used later than 5 days after onset of symptoms when hospitalized patients most likely 

had already progressed to stage II or III of the disease [6]. Regardless of the 

established antiviral effects of zinc and that many COVID-19 patients are prone to 

zinc deficiencies, dependent on comorbidities and drug treatments [22], none of 

these studies were designed to include zinc supplementation as combination 

treatment. 

This first retrospective case series study with COVID-19 outpatients was done to 

show whether a) a simple to perform outpatient risk stratification might allow for rapid 

treatment decision shortly after onset of symptoms, and b) whether the triple 5-day 

therapy with zinc, low dose HCQ, and azithromycin might result in less 

hospitalizations and less fatalities compared with relevant public reference data of 

untreated patients.  
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2 METHODS 

2.1 SETTING 

This retrospective case series study analysed data from COVID-19 outpatients with 

confirmed severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection 

treated in a community in New York State, USA between March 18, 2020 and May 

14, 2020.  Outcome of patients who were treated with a specific triple therapy was 

compared to public reference data of patients in the same community who were not 

treated with this therapy. 

2.2 CONFIRMATION OF COVID-19 DIAGNOSIS 

COVID-19 diagnosis was confirmed if patients were positively tested for SARS-CoV-

2 by means of PCR of nasal or pharyngeal swab specimens (majority of tests by 

Roche, Basel; 99,1% sensitivity and 99,7% specificity; other tests used with lower 

frequency included: Diasorin: 500 copies/mL; ThermoFisher: 10 genomic copy 

equivalents/reaction; Seegene: 1,250 copies/mL; Hologic: TCID50/mL: 1X10-2) or 

retrospectively by IgG detection tests (DiaSorin: Sensitivity 97.6% (≥ 15 days after 

diagnosis), specificity 99.3%; Diazyme: Sensitivity 91.2%, specificity 97.3%). Only 

patients who did have a record of a positive test result were included in the analysis. 

The PCR assays were authorized by the Food and Drug Administration (FDA) 

without clinical sensitivity/specificity data due to the urgent nature of the pandemic. 

Only one positive test was necessary for the patient to be included in the 

retrospective analysis. 

2.3 PATIENTS  

Sequentially consecutive COVID-19 outpatients older than 18 years at diagnosis 

were included in the analysis as treatment group. All patients were white. Patients 

received a prescription for the triple therapy only if they met one of the following risk 

stratification requirements during a medical office-based or telehealth consultation: 

Group A: age >60 years; with or without clinical symptoms; 

Group B: age ≤60 years and shortness of breath (SOB); 

Group C: age ≤60 years, clinically symptomatic and with at least one of the following 

comorbidities: hypertension, hyperlipidemia, diabetes, obesity (body mass index ≥ 30 

kg/m2), cardiovascular disease, heart failure, history of stroke, history of deep vein 

thrombosis or pulmonary embolism, asthma, chronic obstructive pulmonary disease 
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(COPD), other lung disease, kidney disease, liver disease, autoimmune disease, or 

history of cancer. Pregnant women, if any, were to be included in this group as well. 

Laboratory confirmed COVID-19 patients of the same community who were not 

treated with the described triple therapy and related outcome data represented the 

untreated control group which comprised both low risk and high risk patients (public 

reference data). 

2.4 PROCEDURE AND TREATMENT  

Data of treated patients were collected from electronic health records in the year 

2020. Demographics, as reported by the patient, and a current medical history of 

hypertension, hyperlipidemia, diabetes, obesity (body mass index ≥ 30 kg/m2), 

cardiovascular disease, heart failure, stroke, asthma, COPD, other lung disease, 

kidney disease, liver disease, autoimmune disease, history of cancer, thyroid disease 

psychiatric disorder, or pregnancy were collected. 

The presence of the following clinical symptoms of treated patients were 

documented: cough/dry cough, fever, SOB, changes of or no smell or taste, sore 

throat, headache, runny nose/clear rhinorrea, sinus congestion, diarrhea/vomiting, 

cold symptoms, feeling sick, weakness, and low back pain. If reported, number of 

days since onset of symptoms was documented. 

The following vital signs, if available, were collected and documented: heart rate 

(beats per minute), breaths per minute (BPM), systolic and diastolic blood pressure 

(mmHg), body temperature (°C), oxygen saturation measured by pulse oximetry (O2 

%), body weight (kg), and/or body mass index (BMI). 

Main co-medications were characterised based on primary care prescriptions active 

at the time of diagnosis, were documented as categorical variables and included: 

beta-blockers, angiotensin-converting enzyme inhibitors, angiotensin-2 antagonists, 

calcium channel blockers, hydrochlorothiazide, statins, bronchodilators, antidiabetics, 

and insulin. 

Only diagnosed COVID-19 patients who met the defined risk stratification 

requirements of group A, B, or C got a prescription for the following triple therapy for 

5 consecutive days in addition to standard supportive care: zinc sulfate (220 mg 

capsule once daily, containing 50 mg elemental zinc), HCQ (200 mg twice daily), and 

azithromycin (500 mg once daily). No loading dose was used. Patients who did not 
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meet the risk stratification requirements received standard of care to treat common 

upper respiratory infection. Patients were not treated with HCQ if they had known 

contraindications, including QT prolongation, retinopathy, or glucose-6-phosphate 

dehydrogenase (G6PD) deficiency. As usual and following best practice patients 

were informed about possible drug related side effects. Reported events, if any, were 

documented as required. 

The selection of the used zinc supplement and drugs, dosages and the combination 

thereof, were based on treatment guidelines, positive reports from other countries 

like South Korea, emerging first clinical evidence, and based on the discretion of the 

treating physicians. 

2.5 OUTCOME 

Two outcomes were studied: COVID-19 related hospital admission and all-cause 

death during time of follow up of at least 28 days in the treatment group and in the 

untreated control group (public reference). The outcome of COVID-19 patients in the 

untreated control group was reported by the responsible health department. 

2.6 STATISTICAL ANALYSES 

Only patients in the treatment group who met the defined risk stratification 

requirements and who received at least a prescription for HCQ, with or without zinc, 

for 5 days, were included in the retrospective analysis and were categorized 

accordingly. If the patient’s electronic health record did not include information on a 

clinical characteristic, it was assumed that the characteristic was not present. In the 

group of the public reference data only confirmed COVID-19 patients who were not 

treated in the respective general practice with the triple therapy were included in the 

analysis. For this untreated control group only outcome data for hospitalization and 

all-cause death was available and used for the statistical comparison with the 

treatment group. 

No sample-size calculations were performed. Descriptive statistics are presented as 

median and interquartile range (IQR) for continuous variables and frequencies for 

categorical variables. For comparison with results of other studies means and 

standard deviations were calculated as needed. Normality of distribution for 

continuous variables was assessed by the Shapiro-Wilk-Test. A 2-tailed Student’s t-

test was used for parametric analysis, and a Wilcoxon Signed-Rank test was used for 
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nonparametric data analysis. For calculation of correlation the point biserial 

correlation coefficient was applied if one variable was dichotomous. Associations 

between two categorical variables were calculated with the Chi-Square test. Odds 

ratio (OR) were calculated for comparison of the outcome of the treatment group with 

the untreated control group. The α: 0.05 was considered as a significance level. The 

data were analysed using Microsoft Excel for Microsoft 365 MSO (32-Bit), the Excel 

add-on Real Statistics, SigmaStat 4, and Sigma Plot 14.0. 

2.7 STUDY APPROVAL 

The study was approved by the Western Institutional Review Board and it was 

exempt under 45 CFR § 46.104(d)(4). Reference number: D4-Excemption-Zelenko 

(06-16-2020). The analysis was conducted with de-identified patient data, according 

to the USA Health Insurance Portability and Accountability Act (HIPAA), Safe Harbor. 

For that reason exact dates and locations are not mentioned in this study. 

 

3. RESULTS 

3.1 PATIENTS 

In accordance with available public reference data, 712 confirmed SARS-CoV-2 PCR 

positively tested COVID-19 patients were reported for the respective community at 

the defined time point of the analysis. Of these 712 patients, 335 presented as 

outpatients at a general practice and 127 were treated with the triple combination 

therapy. Of these 127 patients, 104 met the risk stratification criteria and were 

included in the analysis (table 1). 208 patients of the 335 did not meet the defined 

risk stratification criteria were treated with standard of care and recovered at home. 

The SARS-CoV-2 infection of 37 additional patients who were clinically diagnosed 

with COVID-19, who met the risk stratification criteria and who were also treated with 

the triple therapy, was later confirmed by IgG tests (table 1). These patients were 

included additionally in the analysis resulting in a total number of 141 patients, all 

with a confirmed SARS-CoV-2 infection by PCR or IgG tests. None of these patients 

were lost to follow-up for the defined outcome. The outcome of the remaining N=377 

positively tested but not treated COVID-19 patients, e.g. from other practices of the 

community, served as public reference (fig 1). Analysis of the 141 patients in the 

treatment group showed that all of these patients (100%) got a prescription of HCQ, 
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136 (96.5%) of zinc sulfate, and 133 (94.3%) of azithromycin, while 1 patient (0.7%) 

got doxycycline instead. Instead of the triple therapy, 1 (0.7 %) patient in the 

treatment group got HCQ only, 7 (5%) patients got HCQ and zinc, and 4 (2.8%) 

patients got HCQ and azithromycin. 

3.2 BASELINE CHARACTERISTICS OF THE PATIENTS 

Table 2 shows the baseline demographics and clinical characteristics of all 141 

patients in the treatment group and for the risk stratification groups A, B, and C. 69 

patients (49%) belonged to group A, 48 (34%) to group B, and 24 (17%) to group C. 

Age ranged from 18 to 80 years and the median age was 58 years with an 

interquartile range (IQR) of 40-67. The median age of group A, B, and C was 67, 39, 

and 45 years. A total of 103 patients (73.1%) were male with a male-to-female ratio 

of 2.71. Most common comorbidities included hypertension (28%), obesity (28%), 

hyperlipidemia (23%), and diabetes (18%), whilst least common ones were liver 

disease (2%), heart failure (1%), and stroke (1%). One patient was pregnant (1%) at 

initiation of treatment. There was a positive and significant correlation between age 

and hypertension (r=0.3309, p=0.001), hyperlipidemia (r=0.26306, p<0.001), and 

cardiovascular disease (r=0.16757, p<0.05), while asthma was negatively correlated 

with age (r=-0.30867, p<0.001). 

Median time between onset of clinical symptoms and medical consultation was 4 

days (IQR 3-6; available for 66/141 patients, mean 4.8 days ± 2.7) (table 3). There 

was no significant correlation between age and days of onset of clinical symptoms to 

consultation (p>0.05). Days from onset of symptoms to consultation were not 

significantly different between groups (p>0.05). 

Most common clinical symptoms included cough (87.2%), fever (77.3%), SOB 

(46.1%), and changes of or no smell or taste (30%), whilst least common ones were 

sinus congestion (16%), diarrhea/vomiting (5%), and low back pain (3%). Table 4 

shows symptoms of all patients and stratified by groups A, B, and C. There was a 

significant negative correlation between age and changes of smell or taste (r=-0.43, 

p<0.001). No patient had a clinical diagnosis of pneumonia. 

Table 5 shows vital signs, as they were available, for all patients and by group A, B, 

and C. Many patients consulted the general practice during the COVID-19 crisis via 

telehealth so vital signs were not available for all of these patients. The highest 

proportion of patients had available measurements for heart rate (63%) and pulse 

                  



11 
 

oximetry (60%). Vital signs were not significantly different between risk stratification 

groups (p>0.05) except for systolic blood pressure of group A and B (p<0.05). 

Table 6 summarizes most important co-medications. 16% of patients were taking 

angiotensin-converting enzyme inhibitors, angiotensin-2-antagonists, 

hydrochlorothiazide or a combination thereof. The most common long-term therapies 

at the time of COVID-19 diagnosis were statins (20%), beta-blockers (12%), and 

insulin (18%). A few patients had chronic prescriptions for oral corticosteroids (9%), 

because of co-morbidities like asthma or autoimmune diseases and 3 patients (2%) 

got an additional antibiotic (levofloxacin) because of superinfections. 

3.3 HOSPITALIZATIONS AND ALL-CAUSE DEATH 

In the treatment group 4 of 141 patients were hospitalized, which was significantly 

less than in the untreated group with 58 of 377 patients (15.4%), (fig 2.), (OR 0.16; 

[95% CI, 0.06 to 0.5]; p<0.001), (table 7, fig 4). Therefore, the odds of hospitalization 

of treated patients were 84% less than in the untreated patients. All hospitalized 

patients were male, one in his twenties, two in their forties, and one in his seventies. 

Three of the 4 hospitalized patients (75%) belonged to risk stratification group B and 

one to group A (25%). All patients (100%) reported SOB at time of consultation. 

Median days from onset of symptoms to consultation were 4 days. Of the treatment 

group 1 patient had to stay only one day in hospital, 2 other patients were discharged 

as cured, and 1 patient died (s. below). No patient was on a ventilator. 

One of the 141 patients (0.71%) who belonged to treatment group A died after being 

hospitalized. This patient had a history of cancer and did only take one daily dose of 

the triple therapy before hospital admission. With 13 of 377 patients (3.5%, fig 3) 

more patients died in the untreated group (OR 0.2; [95% CI, 0.03 to 1.5]) (table 7, fig 

4). Although the odds of all-cause death of treated patients were 80% less than in the 

untreated group, this difference did not reach statistical significance (p=0.12). 

All patients of the treatment group with the clinical outcome hospitalization or all-

cause death got a prescription for the complete triple therapy zinc, low dose 

hydroxychloroquine, and azithromycin. 

The outcome of the 3 different risk-stratified groups A), B), and C) was not 

significantly different. 
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The 208 patients presenting at the general practice who did not meet the risk 

stratification requirements and who were not treated with the triple therapy recovered 

at home and no hospital admissions or deaths were reported. 

3.4 SAFETY 

In general, the triple therapy with zinc, low dose HCQ, and azithromycin was well 

tolerated. After initiation of treatment 30 of 141 patients (21%) reported weakness, 20 

(14%) nausea, 15 (11%) diarrhea, and 2 (1%) rash (table 8). No patient reported 

palpitations or any cardiac side effect. 

 

4. DISCUSSION 

This first retrospective case series study with COVID-19 outpatients in primary care 

setting showed that risk-stratified treatment early after onset of clinical symptoms, 

with the triple therapy zinc, low dose HCQ, and azithromycin was associated with 

significantly less hospitalizations (odds ratio 0.16; p<0.001) in comparison to 

untreated patients (public reference data) of the same community. Based on the 

performed risk stratification prevalence of the comorbidities hypertension, 

hyperlipidemia, and diabetes were the highest in group A (>60 years and clinical 

symptoms), asthma and other lung diseases were the highest in group B (<60 years 

and SOB), and obesity and autoimmune disease were the highest in group C (<60 

years, clinical symptoms, and defined comorbidities). Most frequent symptoms of 

these COVID-19 patients were cough followed by fever while available median body 

temperature measurements were in a normal range. Almost 50% of risk-stratified and 

treated patients were suffering from SOB while breaths per minute and blood oxygen 

saturation were still in the normal range. Median time from onset of symptoms to first 

medical consultation was 4 days (IQR 3-6). Approximately 16% of patients received 

co-medications known to be associated with zinc deficiency, such as 

antihypertensive drugs. No patient experienced any known severe adverse events 

that were considered drug related during treatment or follow up. 

A growing number of reports provide evidence for for the effectiveness or otherwise 

of a range of COVID-19 drug treatments. Therefore, a living systematic review and 

network meta-analysis was published to assess how trustworthy the evidence is 

using the Grading of Recommendations Assessment, Development, and Evaluation 
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(GRADE) approach [24]. Based on their most recent update from July 21, 2020 the 

authors conclude that glucocorticoids probably reduce mortality and mechanical 

ventilation in patients with COVID-19 compared with standard care. However, the 

effectiveness of most interventions is uncertain because most of the randomised 

controlled trials have been small so far and have important study limitations [24]. 

Another meta-analysis focused on the effectiveness of chloroquine derivatives in 

COVID-19 therapy [25]. The authors concluded that chloroquine derivatives are 

effective in improving clinical and virologic outcomes and may reduce mortality by a 

factor 3 in patients affected with COVID-19. They further conclude that big data are 

lacking basic treatment definitions and are subject of conflict of interest [25]. At the 

time of this manuscript submission, only one peer-reviewed study had analyzed the 

key health outcomes of COVID-19 patients diagnosed in primary care setting [3]. 

Because of this gap in data, the value of this study is multifold. It provides much 

needed recommendations for risk stratification and a treatment regimen to prevent 

hospitalization and death of COVID-19 patients. Diagnosis of COVID-19 for all 

patients in this analysis was confirmed by PCR or IgG tests compared with a recent 

study in which less than 3% had a diagnosis confirmed by laboratory tests [26]. To 

start the triple therapy as early as possible after symptom onset is critical for 

treatment success, because SARS-CoV-2 viral load seems to peak at day 5 to 6 after 

symptom onset [27-29] and severe cases progress to acute respiratory distress 

syndrome (ARDS) after only 8 to 9 days [30, 31]. Early antiviral treatment is an 

established protocol to manage severe disease progression, as was shown, for 

example, by a cumulative case control study during the 2009 H1N1 influenza 

pandemic in Canada [32]. For patients at high risk for severe viral disease 

progression, it is recommended to start antiviral therapy as early as possible [33, 34]. 

Early treatment might be also critically important to effectively reduce SARS-CoV-2 

viral load [5], and this underscores the role of early intervention by primary care 

physicians as reported herein. 

A further strength of this approach was the simple risk stratification of symptomatic 

outpatients to determine the need for therapy, a strategy not yet applied in COVID-19 

primary care [35], but routinely implemented in primary care for other diseases [36]. 

Underlying assumptions of the risk stratification used in this setting are different than 

other recommendations [37]. Here, age stratified high risk was defined as >60 years 

(typically defined as >65 years) to encompass the common increase of comorbidity 
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incidences in this age group [38]. Patients ≤60 years with SOB, even without reduced 

pulse oximetry values, were treated because it was assumed virus will likely spread 

from upper to lower respiratory tract [39]. Also treated were patients ≤60 years with 

clinical symptoms and prognostically relevant comorbidities [37]. By applying this risk 

stratification approach, respective care was tailored to patients with a higher 

likelihood for hospitalizations or fatalities, which ensured that the medical principles 

of “patient first” and “doing no harm” were maintained [40]. As a result, 62% of 

COVID-19 patients were treated with standard of care only and recovered at home, 

and only 38% needed treatment with the triple therapy. 

The antiviral potential of HCQ was broadly described in vitro and in vivo [41-43]. 

HCQ has a long terminal elimination half-life of 32 days in plasma and 50 days in 

blood [44]. Therefore, the treatment approach was conservative, with starting dose 

being the same as maintenance dose and with a short treatment duration of only 5 

days, being even more conservative than other recommendations [42]. HCQ-

dependent intracellular increases in pH might directly interfere with pH-dependent 

SARS-CoV-2 replication [19]. Also, chloroquine and probably HCQ have 

characteristics of a zinc ionophore resulting in increasing intracellular zinc 

concentrations [20]. The dose of elementary zinc in this study was similar to doses 

previously studied to successfully prevent infections in the elderly [45]. Antiviral 

effects of zinc against a variety of viruses have been demonstrated during the last 

decades [46]. Zinc, in addition to its role as a general stimulant of antiviral immunity, 

is known to specifically inhibit coronavirus RNA-dependent RNA polymerase [21]. 

Based on HCQ’s ionophore properties, it has been hypothesized that zinc may 

enhance the efficacy of HCQ in treating COVID-19 patients [22]. In addition, zinc 

might inhibit the serine protease furin [47]. Furin is expressed on endothelial cells, 

monocytes/macrophages, and smooth muscle cells in human atherosclerotic plaques 

[48] and therefore might play a critical role for the severe cardiovascular 

complications of COVID-19. As furin might be responsible to favor SARS-CoV-2 

spreading compared with other beta coronaviruses [49, 50] and as furin-inhibition 

protects from certain viral-dependent infections [51], it may be important to evaluate 

the potential role of zinc in inhibiting this pathway. 

Azithromycin was added to the treatment regimen as preliminary data provides 

evidence for more efficient or synergic virus elimination in conjunction with bacterial 

superinfection [13, 52]. Although there is a synergistic antiviral effect between zinc, 
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HCQ, and azithromycin, zinc supplementation may be instrumental for the outcome 

of patient populations with severe clinical courses. Zinc deficiency was confirmed in a 

large number of healthy elderly [53] and in diabetic patients [54]. In addition, it has 

been documented that the antihypertensive drugs hydrochlorothiazide, angiotensin-

converting-enzyme inhibitors, and angiotensin 2 receptor antagonists can result in an 

increased urinary excretion of zinc with subsequent systemic zinc deficiency [55]. 

Age, comorbidities, and relevant co-medications align well with the majority of 

described COVID-19 patients at high risk, including the risk-stratified population of 

this analysis. Zinc deficiency might explain why certain patient groups seem not to 

benefit from HCQ in monotherapy. During the 5-day treatment with the triple therapy 

and during follow up, no severe adverse events were observed and no cases of 

cardiac arrhythmia were reported in this general practice, which is in accordance with 

available safety data of more than 300,000 patients [56].  

Inherent to all retrospective analyses, our study has certain limitations such as non-

randomization and blinding of treatment. Also, only the outcome data of the untreated 

control group based on the public reference were available; because no other data 

on patient characteristics or clinical symptoms were available no risk adjustment was 

possible. Therefore, confounding factors and selection bias, among other issues, 

might exist. The demographic composition of the treatment group might have also 

had an influence on our findings. Because many physician appointments had to be 

managed by telehealth, vital parameters were not available for the majority of 

patients. Viral load and ECG data were not analyzed. Treatment with the triple 

therapy resulted in a numerically lower rate of all-cause deaths. In the absence of 

clinical details about the untreated patient group, the lower rate of all-cause death in 

the treated group was not statistically significant. However, the patients in the treated 

group were all positively risk-stratified while the risk of the untreated group was 

obviously lower as this group included high- and low-risk patients. When we 

compared the outcome of all risk-stratified patients in the study group (treated and 

non-treated) with the control patients (not stratified, treated with standard therapy), 

hospitalization and all-cause death were significantly less in the study group 

(p<0.0001 and p = 0.0154, respectively). These data were not shown in the results 

section because relevant clinical information was not completely available for all 

patients in the control group to allow risk adjustment between groups.  
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In this study, the ratio of males and average age was comparable with a relevant 

number of other studies, but distribution of comorbidities was not [57]. The latter was 

expected because outpatients usually have a different distribution of age and 

especially of comorbidities than critically ill inpatients. As expected the prevalence of 

hypertension, hyperlipidemia, and cardiovascular disease correlated positively with 

age while asthma correlated negatively. Approximately 50% of risk-stratified and 

treated patients presented with SOB while the parameters breaths per minute and 

blood oxygen saturation were still within the normal range. These patients would 

usually not be considered for hospital admission, although SOB might be considered 

an alarming early sign of disease progression. Based on the implemented risk 

stratification, these patients were identified and treated immediately. 

Indeed, 3 of 4 hospitalized patients were in risk stratification group B including 

patients especially with SOB and also the hospitalized patient of group A reported 

SOB at time of consultation. This supports the assumption that COVID-19 patients 

with SOB are at much higher risk for disease progression and need to be monitored 

closely.  

In contrast to many other studies, the most frequent symptom was cough and not 

fever [58, 59]. Changes in smell or taste in one third of patients and a negative 

correlation with age were similar to findings from other groups [60]. While mean time 

from onset of symptoms to treatment was only 4.8 days (median 4 days), previously 

reported time spans range from 6.3 days [61], to 8 days [16], up to 16.6 days [14], or 

it was often even not reported [62]. In most of these studies, COVID-19 disease had 

most likely already progressed at the time of presentation to stages II or even stage 

III of the disease [6]. In many studies, often only limited information is provided about 

co-medications and specifically about clinical symptoms at admission [62]. The latter 

would be very important to better understand the differences of clinical presentation 

between inpatients and outpatients, and thus the urgency for early anti-COVID-19 

treatment in outpatient setting [63]. The potential of zinc to enhance the antiviral 

efficacy of HCQ was already described in detail elsewhere [22]. This hypothesis was 

recently confirmed by a study using a similar triple therapy and treatment duration 

[23]. Zinc added to HCQ and azithromycin resulted in a significantly increased 

number of patients being discharged, a reduction in mortality, or transfer to hospice. 

In another study, when a lower dose of 200 mg HCQ twice daily was added to basic 

treatment, mortality of even critically ill patients was significantly reduced [64]. These 
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and our findings indicate that proper dosing of HCQ with its long half-life might be key 

for the favourable outcome of COVID-19 patients. In critical care, drugs with short 

half-lives are usually preferred. Especially in critically ill COVID-19 patients, higher 

doses of HCQ may have unforeseeable effects, for example, on insulin sensitivity in 

obese patients [65] and glucose levels in diabetics [66, 67]. Besides glucose levels, it 

is important to closely monitor renal function which is increasingly affected during 

progression of COVID-19 [68]. Because HCQ is substantially excreted by the 

kidneys, the risk of toxic reactions is greater in patients with impaired renal function 

[69].  

4.2 POTENTIAL IMPLICATIONS FOR CLINICIANS AND POLICY MAKERS  

Clinical experience from severely ill inpatients with pneumonia who were treated with 

high dose HCQ are not readily transferable to the outpatient setting with upper 

respiratory disease only. For outpatients with a median of only 4 days after onset of 

symptoms, COVID-19 represents a totally different disease and needs to be 

managed and treated differently [63]. A simple to perform outpatient risk stratification, 

as shown here, allows rapid treatment decisions and treatment with the triple therapy 

zinc, low dose HCQ, and azithromycin and may prevent a large number of 

hospitalizations and probably deaths during the SARS-CoV-2 pandemic. This might 

also help to avoid overwhelming of the health care systems. 
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Figure captions 

 

 

Figure 1: Study population. N=141 COVID-19 patients, all with a laboratory-confirmed SARS-CoV-2 

infection, were included in the analysis as treated group. N=377 positively tested COVID-19 patients 

of the public reference were included in the analysis as untreated group. 
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Figure 2: Hospitalization. Treatment with the triple therapy zinc, low dose HCQ, and azithromycin 

was associated with significantly less hospitalizations in comparison to untreated patients of the 

public reference data. X2 (1, N=518)=14.17, *P<0.001  

 

 

Figure 3: All-cause deaths. Treatment with the triple therapy zinc, low dose HCQ, and azithromycin 

was associated with numerically less all-cause deaths in comparison to untreated patients of the 

public reference data. n.s.=not significant. X2 (1, N=518)=1.98, P=0.16  

 

Figure 4: Odds ratios. The odds of hospitalization of the treated patient group were 84% less than in 

the untreated patient group, and was statistically significant (p<0.001). The odds of all-cause death of 

the treated patient group were 80% less than in the untreated patient group, but did not reach 

statistical significance (p=0.12). CI=Confidence Interval. 
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Tables  

 

Table 1.  COVID-19 Diagnostics by PCR and IgG tests of Patients in the Treatment  
               Group 
COVID-19 
Diagnostics                
no. (%) 

Risk Stratified 
Group A 
(N=69) 

Risk Stratified 
Group B 
(N=48) 

Risk Stratified 
Group C 
(N=24) 

All Patients 
Treatment Group 

(N=141) 

SARS-CoV-2 – PCR 
Test 

51 (74) 39 (81) 14 (58) 104 (74) 

SARS-CoV-2 – IgG Test 18 (26) 9 (19) 10 (42) 37 (26) 
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Table 2. Baseline Demographics and Clinical Characteristics of Patients in the  
              Treatment Group* 

Characteristics 
Risk Stratified 

Group A 
(N=69) 

Risk Stratified 
Group B 
(N=48) 

Risk Stratified 
Group C 
(N=24) 

All Patients 
Treatment Group 

(N=141) 

Median age                 
(IQR)     years 

67 (64-69) 39 (24-47) 45 (36-50) 58 (40-67) 

 ale sex     no. (%) 46 (67) 40 (83) 17 (71) 103 (73) 

Coexisting   
                       

    

     Any condition 44 (64) 31 (65) 24 (100) 99 (70) 

     Hypertension 27 (39) 4 (8) 8 (33) 39 (28) 

     Hyperlipidemia 21 (30) 7 (15) 5 (21) 33 (23) 

     Diabetes 16 (23) 4 (8) 5 (21) 25 (18) 

     Obesity 20 (29) 10 (21) 10 (42) 40 (28) 

     Cardiovascular    
     Disease 

9 (13) 1 (2) 3 (13) 13 (9) 

     Heart Failure  2 (3) 0 (0) 0 (0) 2 (1) 

     Stroke 1 (2) 0 (0) 0 (0) 1 (1) 

     Asthma 2 (3) 9 (19) 2 (8) 13 (9) 

     COPD 0 (0) 0 (0) 0 (0) 0 (0) 

     Other Lung Disease 6 (9) 5 (10) 4 (17) 15 (11) 

     Kidney Disease 1 (2) 3 (6) 2 (8) 6 (4) 

     Liver Disease 1 (2) 2 (4) 0 (0) 3 (2) 

     Autoimmune  
     Disease 

2 (3) 4 (8) 4 (17) 10 (7) 

     History of Cancer 6 (9) 2 (4) 1 (4) 9 (6) 

     Thyroid Disease 7 (10) 4 (8) 2(8) 13 (9) 

     Psychiatric Disorder 7 (10) 4 (8) 5 (21) 16 (11) 

     Pregnancy - - 1 (4) 1 (1) 

*IQR interquartile range 
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Table 3.  Patients with Reported Days Since Onset of Symptoms in the Treatment  
               Group 

Characteristics 

Risk 
Stratified 
Group A 
(N=69) 

Risk 
Stratified 
Group B 
(N=48) 

Risk 
Stratified 
Group C 
(N=24) 

All Patients 
Treatment 

Group 
(N=141) 

Patients with reported                   
days     no. (%)  

32 (46) 25 (48) 9 (38)  66 (47) 

Median days since onset of 
symptoms     (IQR) 

4 (3-6) 3 (3-6.5) 4 (3-5.5) 4 (3-6) 

 

 

Table 4.  COVID-19 Diagnostics and Baseline Reported Clinical Symptoms of   
Patients in the Treatment Group 

                              

Risk 
Stratified 
Group A 
(N=69) 

Risk 
Stratified 
Group B 
(N=48) 

Risk 
Stratified 
Group C 
(N=24) 

All Patients 
Treatment 

Group 
(N=141) 

Cough/Dry Cough 60 (87) 39 (81) 24 (100) 123 (87) 

Fever 53 (77) 38 (79) 18 (75) 109 (77) 

Shortness of Breath (SOB) 17 (25) 48 (100) 0 (0) 65 (46) 

Changes of or no smell or taste 21 (30) 19 (40) 2 (8) 42 (30) 

Sore Throat 19 (28) 8 (17) 7 (29) 34 (24) 

Headache 19 (28) 6 (13) 7 (29) 32 (23) 

Runny Nose/Clear Rhinorrhea 16 (23) 8 (17) 4 (17) 28 (20) 

Sinus Congestion 10 (15) 9 (19) 4 (17) 23 (16) 

Diarrhea/Vomiting 1 (2) 5 (10) 1 (4) 7 (5) 

Cold Symptoms 31 (45) 16 (33) 12 (50) 59 (42) 

Feels Sick 40 (58) 38 (79) 17 (71) 95 (67) 

Weakness 44 (64) 22 (46) 11 (46) 77 (55) 

Low Back Pain 3 (4) 0 (0) 1 (4) 4 (3) 
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Table 5.  Physical Examination – Vital Signs of Patients in the Treatment Group 

Parameter 

Patients with 
available 

Parameters     no. (%) 
of N=141 

Median Heart Rate     beats per minute     (IQR) 86 (80-94) 89 (63) 

Median Breaths per Minute [BPM]     (IQR) 16 (15-18) 43 (31) 

Median Systolic Blood Pressure [mmHg]     (IQR) 126 (120-139) 66 (47) 

Median Diastolic Blood Pressure [mmHg]     (IQR) 80 (74-85.5) 66 (47) 

Median Body Temperature [°C]     (IQR) 37.2 (37-37.8) 79 (56) 

Median Pulse Oximetry [O2 %]     (IQR) 97 (96-98) 85 (60) 

Median Body Weight [kg]     (IQR) 88 (72.6-98.4) 43 (31) 

Median Body Mass Index  [kg/m
2
]     (IQR) 32.2 (28.5-36.3) 30 (21) 

 

 

 

 

 

 

 

 

 

 

 

 

Table 6. Co-Medications of Patients in the Treatment Group 

Drug Class 
Patients     no. (%) 

of N=141 

Betablockers 17 (12) 

Angiotensin-converting enzyme inhibitors 8 (6) 

Angiotensin-2 Antagonists 13 (9) 

Calcium channel blockers 8 (6) 

Hydrochlorothiazide 6 (4) 

Statins 28 (20) 

Bronchodilators 10 (7) 

Antidiabetics 11 (8) 

Insulin 26 (18) 

Oral Corticosteroids 13 (9) 

Antibiotics 3 (2) 
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Table 7. Clinical Outcome in the Treated Patient Group versus the Untreated     
              Patient Group 

Outcome 
Treated Group     no. (%) 

of N=141 
Untreated Group     no. (%) 

of N=377 
Odds 
Ratio 

95% CI P-value 

Hospitalization 4 (2.8) 58 (15.4) 0.16 
0.06-
0.5 

<0.001 

All-cause death 1 (0.71) 13 (3.5) 0.2 
0.03-
1.5 

0.12 

CI=Confidence Interval 

 

Table 8. Summary of Adverse Events 

Event 
Patients     no. (%) 

of N=141 

Any adverse event 67 (48) 

Weakness 30 (21) 

Nausea 20 (14) 

Diarrhea 15 (11) 

Rash 2 (1) 

 

 

 

 

 

 

                  


