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Azithromycin and hydroxychloroquine
accelerate recovery of outpatients with mild/moderate COVID-19

Violaine Gu&in?!, MD, Pierre Lévy?, MD, Jean-Louis Thomas!, MD, Thierry Lardenoist, MD, Philippe Lacrosse?, MD,
Emmanuel Sarrazin!, MD, Natacha Regensberg de Andreis?, MD, Martine Wonner!, MD

ABSTRACT

The challenge regarding COVID-19 is to prevent complications and fatal evolution. Azithromycin (AZM) and
hydroxychloroquine (HCQ) have proven their antiviral effect in vitro. We aimed to assess the efficacy and safety of AZM
alone or combined to HCQ, prescribed, at an early stage, in patients with Covid-19, in a primary care setting.

Eighty-eight patients received either no or a symptomatic treatment (NST) (n=34) or AZM alone (n=34) or AZM+HCQ
(n=20). The efficacy end point was the time to clinical recovery and the safety end point was the occurrence of
cardiovascular events.

The mean (SD) times to achieve clinical recovery were respectively 25.8 days (11.1), 12.9 days (13.4) and 9.2 days (9.3),
showing a statistically significant difference between NST and AZM alone (p<0.0001) or AZM+HCQ (p<0.0001).

To improve the evidence level, a case-control analysis was performed on a sample of 57 patients (19/group) matched for
age, sex and BMI.

The statistical difference between NST and AZM was confirmed (p=0.0149) as well as the difference with AZM+HCQ
(p=0.0002). No cardiac toxicity was recorded in any patient. No statistical difference was shown between AZM and
AZM+HCQ groups, although the dual therapy tended to be more effective in patients over 50 years, based on an analysis
using the cox model.

In conclusion, AZM and AZM+HCQ favourably impacted the course of the disease. We need trials, ideally
prospective/double blind, to show if a statistical difference can be evidenced with a broader group, and clarify the indications
of each treatment depending on initial clinical presentation.
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BACKGROUND

Coronavirus infectious disease 2019 (Covid-19) has mainly a favourable outcome and asymptomatic SARS-CoV-2
carriage may be observed in some persons. However, patients can decompensate at any time and effective therapies are
urgently needed in this pandemic period. The disease progresses in two phases; the first which we could describe as an
influenza-like illness, the second dominated by a respiratory distress syndrome, cardiovascular symptoms and other
immune anomalies. The challenge is to treat very early to prevent complications and fatal evolution. Azithromycin (AZM)
and hydroxychloroquine (HCQ) have proven to have an antiviral effect in vitro (1, 2, 3, 4). In this study we aimed to
assess the efficacy and safety of azithromycin alone or combined to hydroxychloroquine, prescribed, at an early stage, in
COVID-19 patients.

The study has been performed by a group of French medical doctors, who initially intended to conduct a prospective study
in medical doctors tested COVID+ by PCR test, and volunteers for an auto-treatment by the combination of AZM and HCQ.
The rational for this evaluation was the results published by Gautret et al. (4) which evidenced a possible efficacy of these
molecules when prescribed at an early stage of the disease. Following the ban on hydroxychloroquine by the French
Health Authorities (26" march 2019), for MDs working in private practice, the group decided to conduct a retrospective
study.

METHODS

Data source and study design

The 88 patients included in this study were patients followed by the MDs, who were volunteers to follow and treat 1.000
colleagues COVID+ in the initially planned prospective study. The patients were MDs themselves or members of their
families and caregivers.

They were asked to centralize in a data-base, the data of colleagues, their families and caregivers that they followed for
COVID-19. The patients had to give their consent for the use of their anonymized data for publication.

The study is a retrospective study analysing three types of treatments and the main evaluation criteria is the time to clinical
recovery (time between symptom onset and last day of symptom). Adverse events were collected, their evolution was
evaluated and accountability to drugs was evaluated. Data were centralized in a file declared to CNIL (Commission Nationale
de I’Informatique et des Libertés).

Clinical data collection

Patients were all outpatients, older than 18-years old, suffering from influenza-like illness symptoms (fever, cough and sore
throat); their data were recorded in the medical files that each doctor in private practice must archive. Information about
symptoms, treatments received, and course of illness were collected. Comorbidities and background treatments were
retrieved from medical files. Symptoms of COVID-19 were documented, in particular those listed as follows: fever, sweating,
chills, fatigue, headache, cough, nasal obstruction, sore throat, dyspnoea, anosmia, ageusia, diarrhoea, nausea, vomiting and
dizziness. When possible, other relevant clinical data were collected, in addition to the results of chest computed tomography
(CCT) and to those of SARS-CoV-2 PCR assay on nasopharyngeal swab, when carried-out. Since PCR tests were not
available on a regular basis in private practice (lack of test availability in private laboratories), patients with symptoms of
COVID-19 in close contact with a PCR confirmed case were considered COVID-19 probable cases (e.g.: spouse of a MD
with a positive test).

The primary efficacy criterion was the time to complete clinical recovery.

Treatment

Patients were classified in three groups according the treatment they received: 1) no or symptomatic treatment (NST) (most
often paracetamol on demand); 2) AZM only (500 mg on day 1 followed by 250 mg per day for the next four days) ; 3)
AZM+HCQ (600 mg per day for seven to ten days).

The choice of treatments was based on contraindications in some patients and availability of drugs. HCQ was prescribed
before the publication of the French decree restricting its use to hospitals. The treatments were given under the responsibility
of prescribers after information of patients on the benefits and risks and obtaining their consent, which was obviously
informed since patients where themselves caregivers or from their families. All subjects treated with HCQ underwent an
electrocardiogram before treatment and 48 hours after its start.
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Statistical analysis

The comparisons between groups were made using Kruskal-Wallis test and Mann-Whitney test for quantitative variables
and using the Chi2 test or Fisher’s exact test for categorical variables, with Bonferroni adjustment. A case-control sub-
analysis was performed on a sample of 57 patients (19 per group) matched for age, sex and body mass index (BMI).

Moreover, the three group rates were estimated with the Kaplan-Meier method and compared with Logrank test or Breslow-
Gehan-Wilcoxon test. The censured variable was recovery versus death or hospitalization. Prognosis factors were subjected
to univariate and multivariate analyses using a descending stepwise Cox model. Candidate variables were selected with
p=<0.2. This analysis was consolidated with boostrap method using two hundred iterations. A two-side p-value of 0.05 defined
significance.

All statistical analyses were computed with Statview® 5.0, Biostatgv® and Stata® 11.2.

RESULTS

Baseline data of patients

Eighty-eight outpatients with COVID-19 agreed to participate in the study. They all had symptoms suggestive of COVID-
19, most often influenza-like illness symptoms. A total of 51 patients (58%) were PCR-confirmed. The other 37 patients
who did not benefit from PCR testing were probable cases.

A SARS-CoV-2 positive serology was found in five patients not initially PCR tested, increasing a posteriori to 64% the
biological proof of diagnosis.

Twenty (23%) patients underwent a CCT. Lesions compatible with pneumonia (ground-glass opacities) were found in 15
patients (four were not tested for PCR) and with a pericarditis was observed in another.

There were 34 subjects treated with AZM alone and 20 with AZM+HCQ. Due to lack of AZM, availability in pharmacies,
clarithromycin was prescribed to two patients.

NST group included 11 patients without any treatment and 23 who received symptomatic treatment (paracetamol for 20 of
them). The treatments started early after the onset of symptoms, the day of onset for 36 patients (41%) and within 15 days
for the others, except for one patient which started treatment at day 40 in the AZM group.

The baseline demographic and clinical characteristics of patients in the three treatment groups are shown in Table 1. Of the
88 patients [mean age of 48.8 years, 46 (52.3%) were men, 12 (13.6%) were obese, 11 (12.8%) had hypertension and three
(3.4%) diabetes. None of the patients had cancer, kidney failure or immunodeficiency. Demographic data and comorbid
conditions were not statistically different between the three treatment groups.

Fatigue, headache, cough and fever were the most common symptoms, present at the time of diagnosis in at least two-third
of patients. The prevalence of symptoms was not statistically different between the three groups, except for fever (p=0.023),
chills (p=0.021), dyspnoea (p=0.012) and anosmia (p=0.038). Comparison of groups two to two showed that fever was
significantly more frequent in the AZM+HCQ group than in the AZM alone group (84.2% vs 48.5%, p=0.011), with a
significantly different body temperature at baseline between these two groups (median: 38.4 vs 37.6<C, p=0.010). The other
statistically significant differences between each group and the NST group were as follows: higher prevalence of dyspnoea
in the AZM+HCQ group (p=0.004), higher prevalence of chills (p=0.009) and lower prevalence of anosmia (p=0.011) in the
AZM alone group.

The other symptoms reported by the patients were distributed in three system organ classes (SOC): thoracic disorders (mainly
chest tightness), nervous system disorders and skin disorders.

Efficacy outcomes
Overall, the clinical condition improved in 89 8% of patients (88.2% in the NST, 91.2% in the AZM alone group and 90.0%
of the AZM+HCQ group).

As shown in Table 3 and in Figure 1, the time to clinical recovery was significantly different between the three groups
comparing as well the mean recovery time (p<0.0001), as the survival curves (p<0.0001). Compared to the NST group (mean
time = 25.8 days), the recovery was significantly faster in the AZM alone group (mean time, 12.9 days, p<0.0001, survival
p<0.007) and in the AZM+HCQ group (mean time 9.2 days, p<0.0001, survival p<0.0001). There was no statistically
significant difference between the AZM alone and the AZM+HCQ groups (mean time p=0.26, survival p<0.18). The case-
control analysis performed on the sample of the 57 patients matched for age, sex and body mass index found similar values
for the time to clinical recovery and survival with the same differences between groups.

The Cox model identified age and diarrhea as prognosis factors for time to clinical cure, but only age remained stable at
bootstrap with a threshold of 50 years [HR (95% CI): 1.94 (1.15 — 3.26), p= 0.013]. More precisely, below 50 years of age,
AZM alone and AZM+HCQ greatly shortened the time to clinical cure, with a clear superiority of the dual therapy (Figure

3/10


https://doi.org/10.20944/preprints202005.0486.v1
https://doi.org/10.9734/ajmah/2020/v18i730224

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 31 May 2020 doi:10.20944/preprints202005.0486.v1

2A). Above this age, the dual therapy had the same effect, although less effectively than in patients below 50 years of age,
while AZM had no effect on a proportion of patients, compare to the NST group (Figure 2B, end of the survival curve).

In addition, as shown in Figure 3, it is obvious that the AZM+HCQ treatment clearly preserved patients over 50 years.

Under treatment, the clinical condition of seven patients (two in the NST group, three in the AZM alone group, two in the
AZM+HCQ group) worsened, requiring hospitalization in four of them. One patient, a man of 82-year-old without
comorbidities in the NST group died suddenly; the three others recovered and left the hospital at day 4 and day 6 (AZM+HCQ
group), and at day 10 (NST group). One patient of each group received invasive ventilation. Respiratory disorders were the
cause of aggravation in all cases, except for one man treated with AZM, who developed a quadranopsy.

Safety outcomes

No serious adverse event neither cardiovascular events were reported in any treatment group. There were five patients (5 -7%)
who reported at least one non-serious adverse event: one in the NST group (diarrhoea) and four in the AZM+HCQ group,
respectively: 1) gastrointestinal disorders, 2) urticaria and headache, 3) gastrointestinal disorders and headache, 4) nausea
and headache. Only two adverse events were considered as related to treatment (gastrointestinal disorders in a patient treated
with AZM+HCQ and in another treated with paracetamol).

DISCUSSION

This report describes the clinical outcome in a mild/moderate COVID-19 infection and shows that the early treatment
with AZM given alone or in combination with HCQ is associated with a statistically significant shorter time to clinical
recovery. Although this result comes from an observational retrospective study including a small number of patients, it is
confirmed by the case-control analysis suggesting that the effect of treatment was not dependent on age, gender and BMI.

All patients included were symptomatic, diagnosis of COVID-19 was made clinically and was confirmed biologically in
64% of the patients. Moreover, four patients who were not tested, had typical COVID-19 lesions on CCT, leading to a
68.2% diagnosis on paraclinical data. We advise clinicians to screen not only dyspnoea at rest, but also exertional
dyspnoea which might be more sensitive.

As in the Barbosa et al. study (5) conducted in Brazil by general practitioners, we had to face the difficulties of a study
performed in outpatients during a pandemic period with non-availability of personal protections, tests and even
medications.

Overall, 90% of the patients improved, which is consistent with what is known about the evolution of the disease (6). In this
study, patients were treated at the early stage of the disease, with 40% of them starting treatment at day 1 of the course of
the disease. Such surveys conducted in a primary care context are of paramount importance given that patients seen at an
early stage of the disease should be targeted to benefit from treatment before complications occur.

AZM and AZM+HCQ clearly favourably impacted the resolution time of the symptoms. Our results are consistent with the
one published by Chen et al. (7) who concluded from a randomized clinical trial including 62 patients that the time to clinical
recovery was shortened by HCQ alone. These results are in agreement with those of Million et al. in an open study which
included more than 1.000 subjects (8).

Shortening the evolution time is not only clinically important, but has also social consequences, for example by reducing the
length of work stoppages. Furthermore, four patients needed to be hospitalized for worsening. Three of them (two in the
AZM+HCQ group and one in the NST group) recovered, the fourth (NST group) died. Barbosa et al. study (5), conducted
in 636 symptomatic outpatients, followed by telemedicine, showed that AZM+HCQ association allowed a drastic reduction
in the number of hospitalizations compared to the control group (p<0.001) (5).

In our study we did not find a significant difference between the treatment by AZM alone and AZM+HCQ with regard to
time recovery. Nevertheless the Cox model showed that age was a predictor of time to clinical cure and that the AZM +
HCQ combination tended to be more effective than AZM alone, especially in patients over 50 years.

Randomized double-blind clinical trials are needed to better investigate potential differences in efficacy end-points between
AZM and AZM+HCQ treatment. Due to the non-availability of HCQ for outpatients, the AZM+HCQ group was smaller in
our study.

We also have to clarify the indications of each treatment depending on initial symptoms.

When given at an early phase of the disease, AZM and HCQ have an antiviral effect, and their synergy and tolerability have
been shown in four studies (4, 8, 9 10) with a higher reduction of viral load when they are combined. Virus cultures from
patient’s respiratory samples were negative in 97.5% patients at day 5 (9).

4/10


https://doi.org/10.20944/preprints202005.0486.v1
https://doi.org/10.9734/ajmah/2020/v18i730224

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 31 May 2020 doi:10.20944/preprints202005.0486.v1

The interest of combining these two molecules is also to achieve an antiviral effect using doses currently prescribed in general
practice.

In the first study published by Gautret et al. (4) mean plasmatic level of HCQ was 0.46 pg/ml (1.37 M) in 20 patients
treated with 600 mg HCQ/day during 10 days. Garcia-Cremades et al. (11) integrating pharmacological, clinical and
virological data obtained in 116 patients infected with SARS-CoV-2 and treated with HCQ, concluded that plasmatic
levels of the molecule were comparable to effective in vitro concentrations and that therapeutic dose might be between
400 and 600 mg/day. Finally, the pertinence of a 600 mg/day dose has been confirmed by a Chinese study using a
pharmacological model from in vitro data (1).

It is highly probable that an early negativation of the viral load impacts the course of the disease.

Considering the second phase of the disease, AZM is likely acting in preventing secondary development of bacterial
pneumonia and we have to clarify how immunomodulative properties of HCQ might be of interest in preventing and/or
treating some inadequate immune responses leading to vascularitis-like disorders.

It will also be essential to check if the sequelae of the infection, in particular pulmonary fibrosis, will be different in the
group treated with AZM than that treated with AZM+HCQ.

Finally, we have to stress that tolerance was globally good in all groups and that no cardiac toxicity was recorded, results
which are consistent with the one published by Kim et al (10).

HCQ isa COVID-19 treatment prescribed for 7 to 10 days, which avoids adverse events observed in long-term treatments
that can be observed during chronic treatments for rheumatological purposes.

Saleh et al. (12) evaluated the effect of chloroquine, HCQ and AZM on the corrected QT interval in hospitalized patients
with SARS-CoV-2 infection. Seven patients (3.5%) out of 201 patients required discontinuation of these medications due
to QTc prolongation; and there was no report of arrhythmogenic deaths. In conclusion, when we respect the
contraindications of these drugs, they can be used safely.

In conclusion this study confirms that AZM or AZM+HCQ combination given early are safe and effective treatments for
COVID-19 and can be prescribed in a primary care setting. Furthermore, we must keep in mind that the viral shedding
persistence being fundamental on the contagiousness parameter, the association AZM+HCQ is the best combination to
negative viral load, so far.

As stressed before, we need further studies comparing AZM and AZM+HCQ treatment. Awaiting these studies, and in
the absence of contraindication, we recommend the association AZM+HCQ in first intention. The chemoprophylaxis
studies in progress with HCQ for Covid-19 must also be followed with interest in a more general reflection on public
health.

Funding Source: none

IRB Approval: an Institutional Review Board did not review the study which is a retrospective analysis
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Table 1: Baseline Demographic and Clinical Characteristics of the Patients

Total NST AZM AZM+HCQ |
(n=88) (n=34) (n=34) (n=20) pvaiue
Age —yr
Median (range) 52 (18 —93) 49 (19 - 81) 53 (18 —93) 54 (32-72) 0.36
Male sex — no (%) 46 (52.3) 20 (58.8) 14 (41.2) 12 (60.0) 0.25
BMI — kg/m?
Median 244 245 24.7 24.2 0.97
Range 17.8-40.6 18.8-36.0 19.2-38.2 17.8-40.6
Comorbidities-no (%)
Any heart disease 15 (17.2) 6 (17.6) 4(11.8) 5 (26.3) 0.38
Hypertension 11 (12.8) 4(11.8) 3(9.1) 4(21.1) 0.46
Coronary disease 2(2.3) 1(2.9) 1(3.0) 0 1
Heart dysrhythmia 1(1.2) 1(3.0) 0 0 1
Diabetes 3(3.4) 1(2.9) 1(2.9) 1(5.0) 0.45
Obesity 12 (13.6) 3(3.4) 7 (20.6) 2 (10.0) 0.38
Symptoms — no (%)
Fever 56 (65.1) 24 (70.6) 16 (48.5) 16 (84.2)? 0.023*
Sweating 42 (48.8) 16 (47.1) 15 (45.5) 11 (57.9) 0.66
Chills 51 (59.3) 14 (41.2) 24 (72.7)° 13 (68.4) 0.021*
Fatigue 70 (81.4) 24 (70.6) 28 (84.8) 18 (94.7) 0.08
Myalgia 54 (62.8) 24 (70.6) 18 (54.5) 12 (63.2) 0.40
Headache 59 (69.4) 22 (66.7) 24 (72.7) 13 (68.4) 0.86
Cough 57 (65.5) 22 (66.7) 22 (66.7) 13 (65.0) 0.98
Nasal obstruction 27 (31.8) 12 (35.3) 10 (32.3) 5 (25.0) 0.73
Sore throat 27 (31.8) 8 (23.5) 15 (46.9) 4(21.1) 0.07
Dyspnoea 35 (41.7) 8 (23.5) 15 (48.4) 12 (63.2)° 0.012*
Anosmia 35 (40.7) 19 (55.9) 8 (25.0)° 8 (40.0) 0.038*
Ageusia 29 (33.7) 16 (47.1) 8 (25.0) 5 (25.0) 0.11
Nausea 21 (25.6) 5(15.2) 9 (30.0) 7 (36.8) 0.18
Diarrhoea 29 (35.4) 11 (33.3) 10 (33.3) 8 (42.1) 0.78
Vomiting 2(24) 1(3.0) 0 1(5.2) 0.49
Dizziness 12 (14.6) 8 (24.2) 2(6.7) 2 (10.5) 0.12
Any other symptom 35 (39.8) 13 (38.2) 13 (38.2) 9 (45.0) 0.86
Body temperature—<C
Median 38.0 38.0 37.6 38.4 0.021*
Range 36.0-41.0 36.0-39.7 36.2-41.0 36.7-41.0
Respiratory — bpm
Median 17.0 18.0 16.0 16.5 0.80
Range 12-50 12-50 16 -25 14 -30
comparison between the three treatment groups statistical (Kruskal-Wallis test or Chi 2 test, p<0.05)
2 p=0.011 (comparison with the AZM alone group by Mann-Whitney test with Bonferroni adjustment)
b: p<0.017 (comparison with the NST group by Mann-Whitney test with Bonferroni adjustment)
Table 2: PCR tests and CCT
Total NST AZM AZM+HCQ |
(n=88) (n=34) (n=34) (n=20) pvalue
Positive PCR test (%) 51 (58) 20 (59) 17 (50) 14 (70) 0.35
Chest scan (%) 20 (23) 5 (15) 7 (21) 8 (40) 0.13
COVID lesions (%) 16 (18) 4(12) 7(21) 5 (25) 0.91
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NST AZM AZM+HCQ
Total o) @ @3)
No 88 34 34 20
Median 10.5 27.0 7.0 7.0
Range 2-48 6-—48 3-48 2-40
Mean (SD) 17.1 (13.6) 25.8 (11.1) 12.9 (13.4) 9.2 (9.3)
Comparison” of the 3 groups: p < 0.0001
Comparison™ of groups 1 - 2: p < 0.0001
ANALYSIS OF ALL | p values Comparison™ of groups 1 - 3: p < 0.0001
PATIENTS Comparison™ of groups 2 - 3: p = 0.26
Comparison” of the 3 groups: p < 0.0001
Comparison™ of groups 1 - 2: p = 0.007
Logrank Comparison™ of groups 1 - 3: p < 0.0001
Comparison™ of groups 2 - 3: p = 0.18
No 57 19 19 19
Median 10.0 27.0 7.0 7.0
Range 2-48 6-—48 3-48 2-40
Mean (SD) 16.6 (14.2) 24.8 (12.5) 15.5 (15.9) 9.5 (9.4)
Comparison” of the 3 groups: p = 0.001
CASE-CONTROL | Comparison™ of groups 1 - 2: p = 0.0149
ANALYSIS P values Comparison™ of groups 1 - 3: p = 0.0002
Comparison™ of groups 2 - 3: p = 0.33
Logrank or Comparison” of the 3 groups: p = 0.001
Breslow- Comparison™ of groups 1 - 2: p = 0.011
Gehan- Comparison™ of groups 1 - 3: p < 0.001
Wilcoxon Comparison™ of groups 2 - 3: p = 0.15

*: Kruskal-Wallis test (significant if p<0.05)

*: Mann-Whitney or Logrank test with Bonferroni adjustment (significant if p<0.017)
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Figure 1: Kaplan-Meier curve for time to complete clinical cure comparing treatment groups (case-control
subanalysis)

Patient rate

0 10 20 Days 30 40 50
95% CI 95% CI 95% CI
NST - AM - A7MHHCQ
Number at risk
Day 0 10 20 30 40 48
NST 19 16 10 6 2 0
AZM 19 7 5 4 3 0
AZM+HCQ 19 4 1 0 0 0

Number of censored patients: 1 death in NST group, 2 hospitalizations in AZM+HCQ group

Figure 2 : Kaplan-Meier curve for time to complete clinical cure comparing treatment groups according to age
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Figure 3 : Distribution of time to clinical cure according to age in patients matched for age, sex and BMI (19 per

group)
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