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ABSTRACT
Background: Hydroxychloroquine (HCQ) has been used against SARS-CoV-2, but large non
randomized studies failed to show any clinical benefit. However, in these studies the drug was
started in the hospital setting, a significant time after the onset of symptoms.
Aim of the Study: to verify if HCQ, given early after the onset of symptoms and in the outpatient
setting, can reduce hospital admissions and improve clinical outcomes of COVID-19
Methods: We performed a retrospective study on 824 patients with COVID-19 pneumonia in the
Bergamo province (Lombardy, Italy). Patients were divided in 2 cohorts: the first included 354
outpatients attended by Primary Care Physicians (PCP), the second included 470 patients admitted
to an Emergency Department (ED) during the same period. We compared rate of hospital
admission and clinical outcomes in patients treated with HCQ within 6 days from the onset of
symptoms, with all other patients. Clinical outcomes were evaluated at a 1-month time-point.
Results: Patients who received early treatment with HCQ showed a lower rate of hospital
admissions (p<0.0001), mechanical ventilation (p<0.0022) and need for oxygen supplementation at
home (p=0.002) in the first cohort and improved survival in the second (p=0.03). Early treatment
with HCQ was the only independent variable influencing all predefined outcomes on multivariate
analysis.
Conclusions: Treatment with HCQ, initiated within 6 days from the onset of COVID-19 may
improve both clinical outcome and rate of hospital admissions.

Keywords: SARS-CoV-2; COVID-19; hydroxychloroquine.
its utilization unfeasible in the outpatient setting.
Furthermore, in another randomized Chinese
study, this drug failed to show any clinical benefit
or reduce mortality in patients with COVID-19
pneumonia [8].

ABBREVIATIONS
PCP
ICU

: (Primary Care Physicians)
: (Intensive Care Unit), ED (Emergency
Department)
NIV
: (Non Invasive Ventilation)
CRP
: (C-Reactive Protein)
LMWH : (Low Molecular Weight Heparin)

Chloroquine and hydroxychloroquine (HCQ)
have received great attention after in vitro studies
reporting interference with SARS-CoV-2 receptor
binding and reduction of ensuing infection [9].
Subsequent non randomized clinical studies
showed that these drugs were associated with
reduced progression of the disease, decreased
duration of symptoms [10] and accelerated viral
clearance from nasopharyngeal swabs [11]. HCQ
is a safer and more potent drug than Chloroquine
in terms of in vitro SARS-CoV-2 suppression [9],
acting via an increased endosomal pH and
reducing SARS-CoV-2 endocytic host cell entry
into the lung epithelium.. It was also suggested
that the addition of azytrhomicin could potentiate
the beneficial effect observed with HCQ [11-13].
However, large observational studies failed to
confirm these encouraging preliminary data and
in addition raised important safety concerns
about the risk of QTc prolongation and
dangerous cardiac arrhythmias [14-17]. Despite
the impressive number of patients included in
these observational studies, the potential activity
of chloroquine and its analogues in COVID-19 is
still an open issue [17-21]. Remarkably, all
patients enrolled in studies highlighting the
inefficacy of HCQ had received the first dose of

1. INTRODUCTION
Severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) was identified in December 2019
in the province of Hubei (China), and spread
rapidly across the world causing a high death toll
and disruption of social life. Up to now nearly 111
million cases have been diagnosed in the world,
with a global death rate of 2.4 million people [1]
Although the majority of patients have mild or
moderate disease, up to 5-10% develop a
severe, potentially life threatening course, so that
effective antiviral drugs are urgently needed.
Several drugs, including remdesivir, favipiravir,
beta-interferon, ribavirin, lopinavir-ritonavir and
chloroquine or hydroxychloroquine, have been
tested in clinical trials on the basis of promising
in vitro results and preliminary clinical studies [25]. However, none of them, with the exception of
remdesivir, has yet been incorporated into
clinical practice. Remdesivir itself, which has
been endorsed by the FDA on the basis of
favorable results in 2 studies [6,7], can only be
administered by intravenous route, which makes
16
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the drugs in the hospital setting, a significant
amount of time after the onset of symptoms.
Giving HCQ and antiviral drugs in the early
phase, before the virus has triggered lung
damage, would be crucial since the efficacy of
these drugs is greater when promptly started
[22].

Authority and followed by all PCP was 400 mg
b.i.d. orally on the first day followed by 200 mg
b.i.d. for 10 days.

2.2 Patients and Study Design
The design of the study is represented in Fig. 1.
We retrospectively studied two different
populations from the province of Bergamo, one
of the areas of Lombardy most heavily affected
[24]. The first population consisted of a cohort of
patients with COVID-19 pneumonia included in a
database of 35 PCP from two districts of the
North-Eastern part of the province. The data
base was elaborated by a pulmonologist (MC)
who coordinated the PCP group. The study was
conducted according to STROBE guidelines
(Strengthening the Reporting of Observational
Studies in Epidemiology) for cohort studies,
according to the Declaration of Helsinki principles
and was approved by the Internal Board for the
evaluation of Scientific Studies of Istituti
Ospedalieri Bergamaschi- Gruppo San Donato
University and Research Hospitals, which in our
hospital fulfils the role of a Research Ethical
Commettee.

SARS-CoV2 infection is a biphasic illness. In the
first phase, the virus infects the respiratory cells
by binding to angiotensin-converting enzyme 2
(ACE-2) receptors and causes a flu-like
syndrome, which in many patients is mild or
asymptomatic. In a minority of patients, however,
the virus triggers a second phase, characterized
by a dysregulated cytokine storm which leads to
extensive
interstitial
pneumonia,
acute
respiratory distress (ARDS) and death. The use
of antivirals in this second phase would be less
effective because the virus has already triggered
the cytokine storm. Therefore we decided to
undertake a retrospective study on patients
treated with hydroxychloroquine shortly after the
onset of symptoms and before hospital
admission to establish if the drug was effective in
reducing hospitalization and improving clinical
outcomes.

Study participants were recruited from the adult
general population (≥18 years old), among the
residents of the Bergamo province and followedup from March 2, 2020 until April 20, 2020, The
electronic medical records of the recruited
outpatients were accessed by the respective
providers and data were manually abstracted.
Patient’s privacy was protected by assigning an
anonymous identification code, and the
electronic data were stored in a locked,
password-protected computer. The diagnosis of
COVID-19 pneumonia was established in all
cases by Chest X-ray or CT scan in addition to
respiratory symptoms. All consecutive, incident
cases of COVID-19 pneumonia were collected
during the study period. A nasopharyngeal swab
polymerase test result was not strictly required
for the diagnosis, according to The Regional
Health Authority policy during the first phase of
the pandemic. Patients with at least 2 of the 4
following symptoms: fever ≥ 37.5°C, cough,
chest pain, and dyspnea and radiographically
documented pneumonia, were included in the
study. Demographic, clinical data, type of
treatment and outcomes were collected by PCP
through telephone calls or by means of hospital
discharge letters.

2. METHODS
2.1 Epidemiological Context
From February 2020 through April 2020 the
COVID-19 pandemic has ravaged across the
Lombardy Region of Northern Italy, causing
87.000 documented cases of infection and
14.500 deaths. The death toll was probably
higher because the health system was
overwhelmed and many patients died at home
without being tested.
At the beginning of the pandemic the Italian
Society of Infectious Disease (SIMIT) issued
guidelines recommending early treatment with
HCQ to all COVID-19 patients with documented
pneumonia or with mild symptoms, older than 70
years of age and with comorbidities [23].
Outpatient treatment by Primary Care Physicians
(PCP) was encouraged by local health
authorities in order to relieve the overburdened
hospital facilities. Due to the diffusion of the
disease, the lack of protective personal
equipment and the urgency of the situation, PCP
were allowed to order imaging studies and
prescribe drugs by remote. HCQ treatment was
initiated no later than 6 days from the onset of
symptoms in the majority of cases. The
recommended dosage by the local Health

Patients were divided into two groups: a) group A
included all patients treated with HCQ by PCP
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within 6 days from onset of symptoms, b) group
B included all untreated patients and those who
had received HCQ later than 6 days from the
onset of symptoms. The choice of starting the
drug was left to PCP and depended on clinical
judgment, presence of comorbidities, social and
psychological conditions of the patient,
availability of HCQ in the area, difficulty in ECG
monitoring and possible interactions with other
drugs.

also entered into multiple logistic regression
analysis to identify independent predictors of
each outcome. Statistical analysis was
performed with the MedCalc software (Medcalc
2011
Version
11.6.1.0.
available
at
www.medcalc.org).

3. RESULTS
3.1 Baseline Characteristics of the Two
Cohorts of Patients

The second cohort consisted of all consecutive
patients who presented to the Emergency
Department (ED) of Policlinico San Marco,
Zingonia (Bergamo), a 310- bed hospital located
in the Southern part of the Province and at that
time totally transformed into COVID hospital,
from March 2, 2020 until April 20, 2020. All
patients underwent a CT scan and tested
positive for SARS-CoV-2 polymerase chain
reaction from a nasopharyngeal swab performed
on the same day of access to emergency care.
Only patients with documented viral pneumonia
were included into the study. This population was
further subdivided into: a) group C if they had
received treatment with HCQ before presentation
to the ED and within 6 days from onset of
symptoms b) group D if they had not been
treated with HCQ or later then 6 days. Groups A
and C were considered as treated patients, while
groups B and D as controls. We analyzed the
two cohorts to make sure that no patient of the
first cohort was admitted to the ED of our hospital
and was counted twice.

From March 2, 2020 until April 20, 2020 , 354
patients with suspected COVID-19 pneumonia
were recruited from the adult general population
(≥18 years old), of the Bergamo province and
attended by PCP at home. All patients underwent
Chest CT scan or Chest x ray with typical
findings of interstitial pneumonia One-hundred
and fifty-five of them (44%) had a positive RTPCR nasopharyngeal swab for SARS-CoV-2
RNA, in the remaining 199 cases the diagnosis
of COVID-19 pneumonia was made by imaging
only. One-hundred and seventy-eight of them
(50.2%) received HCQ (Group A) and 176
(49.8%) did not (Group B). Both groups were
observed during the same period of the
pandemic. The median start of follow-up for
group A was on March 22,2020 (ranging from
March 4 until April 20, 2020), while the median
start of follow-up for group B was on March 20,
2020 (ranging from March 3 until April 20, 2020).
None of the patients of both groups received
HCQ 6 days later from the onset of symptoms.
The clinical characteristics of the two groups are
reported in Table 1. No significant differences
between the two groups were detected at
baseline, except for the use of low molecular
weight heparin (LMWH), which was more
frequent in the treated group. LMWH was given
at the prophylactic dose of 4.000-6.000 U/day
subcutaneously. The great majority of patients of
both groups (99 and 85 % respectively) received
concomitant
treatment
with
azithromycin.
Adverse events were very mild and mostly
included
gastrointestinal
symptoms.
No
discontinuation of treatment was required and no
cases of torsade de pointe or sudden death were
observed.

2.3 Definition of Outcomes and Statistical
Methods
Rate of hospitalization, intubation, need for
oxygen supplementation at home and overall
survival were defined as clinical endpoints.
Patients initially discharged from the emergency
department and subsequently admitted to the
hospital were counted as admissions. Survival
was defined as the percentage of patients alive 1
month after enrollment into the study, while
intubation was defined as admission to intensive
care unit for mechanical ventilation. The clinical
characteristics of treated patients at baseline
were compared with controls by means of
descriptive statistics using the Chi-square and
odds ratio calculation for categorical data. MannWhitney U test and student t test were used,
where appropriate, for continuous variables. A p
value of less than 0.05 was considered as
significant. Variables influencing the established
endpoints, with a significance level < 0.2, were

Four-hundred and seventy patients were
admitted to the ED of Policlinico S.Marco
Hospital in the same period: 24 (5.1%) had
received HCQ before access to the hospital
(group C) and 446 (44.9%) had not (group D).
The mean duration of HCQ treatment before
18
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presentation to the ED was 4 days (range 1-10).
Seventeen patients (70%) of group C continued
HCQ during hospitalization, the remaining 7
patients stopped the drug because they had
completed the scheduled 10 day course of
treatment. Of the 446 patients who had not
received HCQ before presentation to the ED, 393
(88%) were subsequently started on HCQ during
hospitalization. The baseline characteristics of
groups C and D are also represented in Table 1.
The two groups were similar with the exception
of concomitant treatment with azithromycin,
which was more frequent in the group C (37%)
than in group D (11%).

supplementation at home (33%) vs 87 (49%) of
controls: RR 0.51, 95% C.I. 0.51-0.86; OR 0.50,
95% C.I. 0.33-0.77 (Fig. 5 Additional Material).
The mortality rate in this outpatient population
was low with no significant difference between
the two groups: two patients of group A died (1.2
%) vs 7 of group B (4 %), RR 0.28, 95% C.I.
0.05-1.34, OR 0.27, 95% C.I. 0.05-1.33 (Fig. 3).
On the contrary the cohort of patients presenting
to the ED who had received early out of hospital
treatment with HCQ, showed increased survival
compared to the other patients: 3 patients of
group C died (12.5%) compared to 157 (35%) of
group D (Fig. 3). No significant differences were
seen in rate of hospital admissions and ICU
admissions between the two groups (Fig. 2 and
Fig. 4 Additional Material), while data about
previous oxygen supplementation at home were
not obtainable in this population.

3.2 Outcomes
In the cohort of outpatients 34 patients of group
A (20%) and 77 patients of group B (43 %) were
admitted to hospitals: RR 0.43, 95% C.I. 0.310.61; OR 0.32, 95% C.I. 0.20-0.52 (Fig. 2), while
thirteen patients of group A (7.3%) vs 36 of group
B (20%) were admitted to the ICU and
mechanically ventilated: RR 0.35, 95% C.I 0.190.65; OR 0.34, 95% C.I. 0.17-0.68 (Fig. 4
Additional Material). The need for oxygen
supplementation for patients attended at home
was significantly lower in treated patients than in
controls: 59 patient necessitated oxygen

Total lymphocyte count and D-dimer were
available at baseline and 7 days after hospital
admission in the cohort of patients admitted to
the ED of Policlinico S.Marco Hospital. No
significant difference was found between the two
groups, although a relevant downward trend of
CRP levels was observed in HCQ treated
patients (Fig. 6 Additional Material).

Fig. 1. Flow chart of the study
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Table 1. Basal characteristics of the patients. Panel A shows the cohort of patients attended by PCP of Valle Seriana (Bergamo), panel B shows
the cohort of patients who presented to the emergency department of Policlinico S.Marco Hospital Zingonia and were subsequently discharged or
admitted to the hospital. Patients who received hydroxychloroquine as outpatients are compared with the other patients (Chi square test and
Mann-Whitney Rank Sum Test )
Panel A

Male sex (%)
Age in years (median ± 95% C.I.)
Body Mass index (median ± 95% C.I.)
Current or past smokers (%)
Type II Diabetes (%)
Heart disease (%)
COPD (%)
Hypertension
Concomitant treatment with azithromycin (%)
Concomitant prophylactic LMWH

Group A : HCQ (178)
101 (56)
66.8 (64-68)
26 (25-27)
54 (30)
40 (22)
50 (28)
19 (11)
78 (44)
177 (99)
104 (58)

Group B : controls (176)
113 (64)
64 (62-66)
28 (27-28)
42 (23)
45 (25)
38 (21)
19 (11%)
83 (47)
167 (95%)
35 (20)

p
0.184 (Chi-sq)
0.414 (Mann-Whitney)
0.186 (Mann-Whitney)
0.21 (Chi-sq)
0.57 (Chi-sq)
0.19 (Chi-sq)
0.81 (Chi-sq)
0.60 (Chi-sq)
0.80 (Chi-sq)
<0.001 (Chi-sq)

Group C: HCQ (24)
14 (58)
66.6 (60-72)
1 (4.1)
2 (8.3)
1 (4.1)
1 (4.1)
7 (30)
9 (37)
17 (70)
2 (8.2)

Groups D: controls (446)
286 (64)
68.3 (67-69)
19 (4.2)
86 (19)
72 (16)
43 (9.6)
197 (44)
48 (11)
393 (88)
55 (12.3)

p
0.72 (Chi.sq)
0.836 (Mann-Whitney)
0.61 (Chi-sq)
0.28 (Chi-sq)
0.19 (Chi-sq)
0.59 (Chi-sq)
0.26 (Chi-sq)
0.003 (Chi-sq)
0.03 (Chi-sq)
0.76 (Chi-sq)

Panel B

Male sex (%)
Age in years (median ± 95% C.I.)
Obesity (BMI >30 Kg/sqm) (%)
Type II Diabetes (%)
Heart disease (%)
COPD (%)
Hypertension
Concomitant treatment with azithromycin (%)
Treatment with HCQ during hospitalization
>50% lung involvement on Chest CT
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We performed univariate and multivariate
analysis to assess which variables influenced the
established outcomes independently. In order to
improve the performance of the multiple
regression model we merged the two cohorts
and performed both analysis on the entire
population of patients. At univariate analysis age
older than 65, male sex, presence of heart
disease and lack of treatment with LMWH were
associated with higher mortality, higher hospital
and ICU admissions. At multivariate analysis
female sex (p<0.05), oxygen supplementation at
home (p<0.0001) and HCQ treatment (p<0.0001)
were independently associated with a lower rate
of hospital admission. Oxygen supplementation
at home (p< 0.0001) and HCQ (p< 0.05) were
independently associated with lower rate of ICU
admission and mechanical ventilation, while

improved survival was only associated with HCQ
treatment (p<0.05). Concomitant treatment with
azithromycin and LMWH were not independently
associated with any of the predefined outcomes.

4. DISCUSSION
In our study we investigated the hospitalization
risk and the outcomes of community-managed
COVID-19 pneumonia in a non-hospital setting,
an aspect that has been overlooked so far.
Management of the patients by PCP consisted
mainly in monitoring oxygen saturation at home
with the prescription of antipyretics as needed,
antibiotics and HCQ as an antiviral agent. HCQ
was given according to a well-established
protocol In spite of the official recommendations
nearly half of the patients did not receive the
22
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drug, which may be explained by many factors,
such as the enrollment of some patients before
publication of the guidelines, the reluctance of
PCP to use the drug without ECG monitoring, the
presence of cardiac comorbidity and the reduced
availability of the drug during the pandemic.
However, none of these factors generated a
selection bias because the baseline clinical
characteristics of both groups were similar. We
found that treatment with HCQ, initiated early in
the course of the disease and in the outpatient
setting, decreased hospital and ICU admissions
and in addition reduced the need for oxygen
therapy at home. Due to the low number of
deaths in patients followed by PCP, we could not
find a reduction in mortality in these patients.
However, a significantly higher survival was
noted in more severely affected patients,
admitted to the ED and who had received HCQ
at home. Treatment was initiated in all cases
within 6 days from the onset of symptoms, which
is probably the maximum lag time in which HCQ
may exert its favorable effects. Therefore early
administration of HCQ is paramount to exert its
antiviral and immunomodulatory properties.
Delayed therapy, in patients that have already
progressed into critical illness, is less likely to be
of benefit, as shown in a recent meta-analysis of
the large different trials [25] in which HCQ was
given in the hospital setting and after the patient
had slowly deteriorated at home. Our results
underline the need to counter COVID-19 at the
community level, as hospitalized patients, not
diagnosed in the community, often present to the
ED at a late stage and may rapidly deteriorate
with fulminant illness [26,27].

Strengths of our study are the inclusion of a nonhospital based population, a well-defined
treatment protocol and the addition of a cohort of
patients admitted to the ED. It is noteworthy that
the control group of this cohort was represented
by hospitalized patients who received HCQ after
hospital admission and nevertheless had a high
in-hospital mortality, which was significantly
higher than that observed in patients who had
received HCQ as outpatients in the first 6 days of
the disease. Nevertheless, we should highlight
some limitations of our study. Firstly its
retrospective nature, with its inherent problems,
may have produced occult biases affecting the
distribution of treated and untreated groups.
Secondly the fact that only 44% of our outpatient
population
had
a
positive
RT-PCR
nasopharyngeal swab for SARS-CoV-2 RNA.
Our patients were diagnosed with COVID-19
pneumonia according to a typical pattern of CT
or X-ray features. Obviously, the standard for
diagnosis of SARS-CoV-2 virus is reverse
transcription polymerase chain reaction (RTPCR) test but, in real life and during the first
wave of the pandemic, obtaining a swab in nonhospitalized patients in Lombardy was practically
impossible. Italy was one of the countries with
the highest reported case fatality rate [29].
Therefore from February 28th 2020 onwards
testing was limited to severely symptomatic
patients, in order to avoid collapse of the
authorized COVID-19 laboratories. It should also
be stressed that Chest CT shows a high
sensitivity for diagnosis of COVID-19 and may be
considered as a primary tool for COVID-19
detection in epidemic areas [30-31]. Thirdly, in
spite of a lower number of deaths in the treated
group of outpatients, we could not detect a
significant difference in mortality between the two
groups. This was attributable to the mild course
of the disease in our cohort of outpatients
compared with hospitalized patients, where a
higher number of events generated a significant
difference.

An early antithrombotic prophylaxis with low
molecular weight heparin might add additional
value to HCQ treatment. However, it should be
noted that, at multivariate analysis, only HCQ
and not heparin had a positive independent
impact on the analyzed endpoints, therefore no
firm conclusion can be made on a putative
synergistic effect of heparin. Likewise, we cannot
draw any conclusion on the efficacy of
azithromycin, since the drug was given to nearly
all patients.

5. CONCLUSION
Our study, similar to the only other study
performed on outpatients [32], found that HCQ,
started within 6 days from the onset of
symptoms, reduced the rate of hospital
admission and other important clinical outcomes,
with a good safety profile. It is possible that the
addition of low molecular weight heparin as antithrombotic prophylaxis might have played a
synergistic role. The correct timing to start antiCOVID drugs should be taken into consideration

Similarly to other large retrospective studies we
found an excellent safety profile of HCQ even if
co-administered with azithromycin [17-19,28].
Our data base did not contain the ECG reports
and therefore we could not extract data on the
QTc interval. However no significant clinical
toxicity or drug interruption was reported.
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in designing future randomized trials and we
advocate the involvement of PCP in these trials.
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