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COVID-19 Outbreak in Italy: Report on the First 124
Consecutive Patients Treated at Home
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North Italy emerged as an epicenter of COVID-19 in the Western world. The maijority of studies of patients
with COVID-19 have focused on hospitalized patients, and data on early outpatient treatment are limited.
This research retrospectively examines consecutive symptomatic adults who did not present to a hospital
but who experience laboratory confirmed (nasopharyngeal swabs) or probable COVID-19 infection. From
March 12 to April 12, 2020, 124 consecutive patients with laboratory-confirmed COVID-19 infection (84%)
or with epidemiologically linked exposure to a person with confirmed infection (16%) were managed at
home. The diagnosis of pneumonia was made with a portable ultrasound. COVID-19 treatment was based
on low-dose hydroxychloroquine with or without darunavir/cobicistat or azithromycin and enoxaparine for
bedridden patients. The patients were monitored by telemedicine. The primary endpoints were clinical
improvement or hospitalization, and the secondary endpoints were mortality at day 30 and at day 60.
Forty-seven (37.9%) patients had mild COVID-19 infection, 44 (35.5%) had moderate COVID-19 infection,
and 33 (26.6%) had severe COVID-19 infection. Four patients (3.2%) were hospitalized and there were no
deaths at day 30 and at day 60. Only mild side effects were reported. Early home treatment of COVID-19
patients resulted in a low hospitalization rate with no deaths, with the limitations of the small sample size
and that it was conducted within a single geographic area. We believe that this model may be easily
reproduced in both cities and rural areas around the world to treat COVID-19 infection.
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Introduction

In December 2019, a new pathogen-enveloped RNA
beta coronavirus was identified and named severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) which
causes severe pulmonary disease in 14% of infected people
(Izcovich et al. 2020; World Health Organization 2020).
The World Health Organization declared coronavirus dis-

ease 2019 (COVID-19), caused by SARS-CoV-2, a public
health emergency of international concern, and declared a
pandemic (Worldometer 2020). The first COVID-19 infec-
tion in Italy was reported in the Lombardy region on
February 21, 2020. This first case was followed by an
immediate rapid rise in additional cases. In Italy, the most
highly infected regions were Lombardy, Emilia Romagna,
and Veneto. The city of Piacenza (Emilia Romagna
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Region) is very near (10 minutes by car) to the epicenter of
the outbreak of COVID-19, and the catastrophic nature of
Lombardy’s outbreak has been widely publicized (Horowitz
2020).

Clinical and pathological features of patients with
COVID-19 have been reported, showing that SARS-CoV-2
infection causes clusters of severe and even fatal symptoms
(Wynants et al. 2020). The National Health Commission
published guidelines that classified SARS-CoV-2 infections
into four groups: mild type, moderate type, severe type, and
critical type (Feng et al. 2020; Lai et al. 2020).

Hydroxychloroquine (HCQ), with or without antiviral
treatment, has been incorporated into our national guide-
lines to treat COVID-19 (Cavanna et al. 2020; SIMIT 2020;
Stroppa et al. 2020), and was available until May 26, 2020.
In the district of Piacenza, a week after the first COVID-19
infection was reported in Italy, the emergency department
of the Piacenza Hospital was overcrowded with people
infected with COVID-19 who were already in serious con-
dition. All these patients had a story of days or weeks spent
at home with fever, cough, fatigue, exertional dyspnea at
first, and then dyspnea at rest, which finally required urgent
hospitalization. All these patients were treated at home
with antipyretics, such as paracetamol. Several patients
were given large spectrum antibiotics, such as amoxicillin,
and no patients were treated with HCQ or antiretroviral or
azithromycin (AZ). Patients who were admitted to the
Piacenza Hospital were treated with HCQ tablets (400 mg
daily) plus darunavir and cobicistat (DC) (800/150 mg
daily) for seven days (Stroppa et al. 2020). To avoid this
rapid progression of COVID-19 symptoms in future
patients, we decided to provide early at-home treatment to
COVID-19 infected patients at the onset of their symptoms.
In this study, we performed a comprehensive retrospective
evaluation of patients with COVID-19 infection (mild,
moderate, and severe type) precociously treated at home in
the district of Piacenza from March 12 to April 12, 2020.

Materials and Methods

In the district of Piacenza (North Italy), a task force
was established to diagnose, treat, and monitor patients
infected with COVID-19. The task force was comprised of
units, each involving a medical doctor and a nurse equipped
with personal protective equipment, a car, a portable ultra-
sound, portable electrocardiography finger oximeters, kits
for nasopharyngeal swabs and blood samples, and drug kits
that contained DC (800/150 mg), HCQ tablets (200 mg),
steroids, prednisone (25 mg), subcutaneous enoxaparin
(4,000 or 6,000 Unit), and AZ tablets (500 mg). Blood
samples were taken at home and brought back to the
Piacenza Hospital and included a complete blood count, a
basic metabolic panel, and a coagulation panel. The levels
of white blood cell and C-reactive protein did not affect the
decision of administering antiviral drugs. Patients with sus-
pected symptoms of COVID-19 infection such as fever,
cough, and dyspnea could call the task force or their family

doctor, that activates the task force, that would promptly
visit their home. This program was called “The Piacenza
Model” (Fig. 1). COVID-19 severity was classified as fol-
lows in accordance with guidelines for diagnosis and treat-
ment (Feng et al. 2020): (1) mild type, in which the clinical
symptoms are mild with no abnormal radiological findings;
(2) moderate type, in which fever, cough, and other symp-
toms are presented with pneumonia on chest computed
tomography or sonography; (3) severe type, in which one of
the following conditions is met: respiratory distress, respi-
ratory rate > 30 per min, oxygen saturation in room air at
rest < 93 %, or partial pressure of oxygen in arterial blood /
fraction of inspired oxygen < 300 mmHg; and (4) critical
type, in which the patient experiences respiratory failure
occurs and mechanical ventilation is required, or shock
occurs. Patients with organ dysfunction must be monitored
and treated in an intensive care unit. Chest ultrasound was
performed at home as previously reported by an expert phy-
sician (Nouvenne et al. 2020; Yang et al. 2020a) (Fig. 2)
and nasopharyngeal swab specimens were collected accord-
ing to the Center for Disease Central and Prevention
Guidelines and performed with reverse transcription poly-
merase chain reaction (RT-PCR) (Centers for Disease
Control and Prevention 2020). For patients without a recent
electrocardiogram (ECG) and with a history of heart dis-
ease, an ECG was carried out to allow HCQ therapy. The
diagnosis of COVID-19 was based on typical symptoms
and lung involvement on chest ultrasonography, and it was
confirmed by RT-PCR for SARS-CoV-2 detection in the
majority of patients. However, in patients without RT-PCR
for SARS-CoV-2 detection, the diagnosis of COVID-19
was based on compatible symptoms after a high risk expo-
sure.

Patients with mild type COVID-19 infection and with-
out risk factors were treated only with symptomatic drugs,
such as paracetamol (Fig. 3). Treatment with HCQ alone
was reserved for patients with mild type who also presented
with at least one of the following risk factors: age > 60
years, obesity, hypertension, diabetes, cancer, chronic
obstructive pulmonary disease, and chronic ischemic heart
disease (Zheng et al. 2020). For patients with COVID-19
pneumonia causing respiratory illness, the treatment began
with HCQ (400 mg) twice daily, followed by 200 mg twice
daily alone for six days, or HCQ plus DC (800/150 mg)
daily for the next seven days. For patients with contraindi-
cations to DC, AZ (500 mg) daily for six days was added to
HCQ. Some patients received HCQ, AZ, and DC. A finger
oximeter was also delivered to each patient. Three times
each day, the value of oxygen saturation and clinical symp-
toms were communicated by the patient using voice or tab-
let video calls to the task force’s nurse. When oxygen satu-
ration (SpO2) was 93% or less, oxygen therapy was
delivered at home. For bedridden patients, subcutaneous
enoxaparine (4,000 to 6,000 UI daily) was administered,
and when their body temperature was above 38°C,
paracetamol (500 mg) was recommended. Prednisone (35.5
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mg daily) was prescribed to patients with severe dyspnea, 7
days after symptoms onset. Treatment was offered to male
and female patients (pregnant patients excluded) 18 years
or older. Treatment with HCQ was not used with patients
who had prolonged corrected QT interval or a history of
favism. Informed consent was obtained from all patients.

Patient monitoring

A doctor or trained nurses monitored patients using a
phone or tablet. Three times each day, they evaluated finger
oximetry, fever, cough, dyspnea, fatigue, other symptoms,
and the ability to eat or take drugs. Adverse effects of drugs
were monitored. Patients with moderate or severe COVID-
19 type were visited every three days until they recovered.
The time of symptoms duration before diagnosis was calcu-
lated at the first visit.

Home
patients with
suspected
COVID-19

Y

Activate directly by phone
the task force or indirectly
through the family doctor

J

Y

-chest ultrasound
-nasopharyngeal swab
-electrocardiogram*
-blood samples

Home visit (within 24/36 h):

'

Diagnosis
of COVID-19

Patient outcome measures

The primary endpoints of this program were clinical
improvement or hospitalization. Secondary endpoints were
mortality at day 30 and at day 60. Discontinuation of treat-
ment was registered; adverse events related to the treatment
were classified according to the National Cancer Institute
Common Terminology Criteria for Adverse Events, Version
4.0, and reported (U.S. Department of Health and Human
Services. National Institutes of Health National Cancer
Institute 2009).

Statistical analysis

Each patient was given a unique recognition code.
Medical records were recorded on paper-based medical
charts, and the following information for each patient was
entered in a Microsoft Excel file (Microsoft Office version
2010): age, sex, symptoms and date of onset, comorbidities,

Task force formed by a medical doctor and a
nurse, equipped with personal protective
equipment, a car, a portable ultrasound, portable
electrocardiography, finger oximeters, kits for
nasopharyngeal swabs and blood samples, and
kit of drugs

Yes Nf
-treatment based on severity Monitoring
type of COVID-19 (Figure 3) phone call 2
-finger oximeter and drugs times/day

delivery
-monitoring: phone calls or

\

tablet video calls 3 times/day

Subsequent
home visits

Fig. 1. Overview of the home management of COVID-19 patients (“Piacenza model”).
*For patients without a recent electrocardiogram and with a history of heart disease
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Fig. 2. Picture of the scene of the home visit and lung ultra-
sound examination.

flu vaccination, COVID-19 therapy, COVID-19 severity,
oxygen therapy, hospitalization, and outcome. Quantitative
variables are described using mean =+ standard deviation
(SD), whereas qualitative variables are described using
absolute and percentage frequencies. Comparisons of
covariates were conducted using chi square or Fisher’s
exact test for categorical variables, and one-way ANOVA or
the Kruskal-Wallis test was used for continuous variables.
All analyses were performed using Stata version 16 statisti-
cal software, with two-sided significance tests and p-value
<0.05.

This retrospective study was approved by the Local

Ethics Committee (Institutional Review Board approval
number 418/2020/0SS*AUSLPC).

Results

All patients visited and treated at home between March
12, 2020 and April 12, 2020 were included in the study.
There were 124 COVID-19 patients (Table 1) who had
SARS-CoV-2 RT-PCR positive test for COVID-19 infec-
tion (84%) or who had compatible symptoms after epidemi-
ologically linked exposure to a person with laboratory con-
firmed infection within the past 14 days (16%). Given the
restrictions in early laboratory testing at the onset of the
pandemic, a diagnosis was also accepted as an epidemio-
logical link with household member with a positive naso-
pharyngeal test result for patients with symptoms coherent
and compatible with COVID-19 (Skipper et al. 2020). The
patients consisted of 58 men and 66 women, with a mean
age of 58.10 + 15.63 years (range 18-91 years). Sixty-eight
(54.8%) patients showed one or more comorbidities: 32
(25.8%) had hypertension, 10 (8.1%) had chronic obstruc-
tive pulmonary disease, 8 (6.5%) had diabetes, 16 (12.9%)
had coronary disease, 13 (10.5%) had cancer, and 26
showed other comorbidities. Forty seven (37.9%) patients
had mild type of COVID-19, 44 (35.5%) had moderate type
and 33 (26.6%) had severe type. Ten (8.1%) patients with
mild type COVID-19 were younger than 60 years and had
no comorbidities, so they did not receive treatment. The
remaining 114 patients that showed pneumonia at lung
ultrasound examination, were treated with HCQ-based ther-
apy. These patients reported the following symptoms: fever
(94.9%), cough (69.4%) and dyspnea (25.8%). The mean
duration of symptoms before initiation of treatment was

Fig. 3. Flow chart of the therapeutic strategy in each patient’s group with different severity type of COVID-19.

HCQ, hydroxychloroquine; DC, darunavir/cobicistat; AZ, azithromycin.
*Risk factors: age > 60 years, obesity, hypertension, diabetes, cancer, chronic obstructive pulmonary disease, and chron-
ic ischemic heart disease.

Additional treatments
COVID-19 o S " tic d lik t | 7 A S
mild type > ymptomatic drugs (like paracetamol)
Temperature Paracetamol
>38°C recommended
With at least HCQ alone
one of the risk .
factors* Prednisone
Severe recommended
cough or (7 days after
dyspnea symptoms
COVID-19 Vonset)
moderate = HCQ+DC
type
Oxygen
i theray
distress (Spo2 deliverepg at
i home
Contraindications HCQ+AZ
T Enoxaparine
4,000 to 6,000
COVID-19 ’ -
> Ul/dail;
severe type = HCQ+DC+AZ ly
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Table 1. Clinical, demographic characteristics and out-
comes of 124 patients diagnosed with COV-

ID-19 and treated at home.

Patients (n = 124)

Characteristics n (%)
Sex
Male 58 (46.8)
Female 66 (53.2)
Comorbidities 68 (54.8)
Hypertension 32 (25.8)
Chronic obstructive pulmonary disease 10 (8.1)
Diabetes 8 (6.5)
Coronary disease 16 (12.9)
Cancer 13 (10.5)
Other 26 (21.0)
COVID-19 infection
Mild 47 (37.9)
Moderate 44 (35.5)
Severe 33 (26.6)
Symptoms
Fever 114 (94.9)
Cough 86 (69.4)
Dyspnea 32 (25.8)
Diarrhea 17 (13.7)
Fatigue 19 (15.3)
Dysgeusia 5(4.0)
Other 24 (19.4)
Outcome
Death at 30 days 0(0)
Death at 60 days 0(0)
Hospitalized 4(3.2)

7.02 + 3.29 days (range 1-15 days).

The relationship between the severity COVID-19 and
patient age showed that patients with severe type of
COVID-19 were older than patients with mild or moderate
type (p = 0.003) (Table 2). No significant difference was
found between the severity of COVID-19 and sex. The
relationship between the severity of the disease and the
duration of symptoms showed that patients with severe type
of COVID-19 had a longer time duration of symptoms
when compared with patients with mild or moderate type
COVID-19 (p = 0.005) (Table 2).

The majority of patients (31.9%) with mild type
COVID-19 were treated with HCQ alone, while the major-
ity of patients with moderate type, with more extensive
pneumonia, were treated with HCQ plus AZ (31.8%). The
majority of patients with severe type COVID-19 were
treated with HCQ plus DC (27.3%) and HCQ plus AZ plus
DC (27.3%). In regards to the primary endpoint, only four
patients (3.2%) were hospitalized, and all were discharged
after a median of four days (range 1-7 days). For the sec-
ondary endpoints, no patient died at day 30 or at day 60
(Table 1). For all patients who did not provide a swab test
at the onset (14%), COVID-19 infection was subsequently
confirmed by serological antibody detection.

Safety

In general, treatment with HCQ alone, HCQ plus AZ,
HCQ plus DC, HCP plus AZ and DC was well tolerated.
After initiation of treatment in 114 patients, only 11 (9.7 %)
presented adverse events possibly related to the treatment
(grades 1-2) (Table 3). Diarrhea was reported in 6.1% of
patients, headache in 3.5%, nausea/vomiting in 2.6% and
abdominal pain in 2.6%.

Table 2. Relation between the severity of disease and age, onset of symptoms or duration of symp-

toms.

Severity of COVID-19

p-value
Mild (n=47) Moderate (n = 44) Severe (n = 33)
Age, mean + SD 54.72 £ 18.07 55.93 £13.55 65.82+11.74 0.003°
(range) (18-91) (15-89) (41-89) ’
Symptoms, n (%)
Fever 41 (87.2) 40 (90.9) 33 (100) 0.083
Cough 28 (59.6) 35 (79.6) 23 (69.7) 0.118
Dyspnea 7(14.9) 6(13.6) 19 (57.6) 0.000%*
Diarrhea 5(10.6) 6 (13.6) 6(18.2) 0.627
Fatigue 6(12.8) 9 (20.5) 4(12.1) 0.573
Dysgeusia 4(8.5) 0(0) 1(3.0) 0.098
Duration of
symptoms (days), 5.30+2.32 6.70 +3.21 10.03 £2.53 0.005
mean + SD (1-10) (2-15) (6-15) ’
(range)

ap-value: mild vs. moderate, 0.922; mild vs. severe, 0.004*; moderate vs. severe, 0.014*.
bp-value: mild vs. moderate, 0.050; mild vs. severe 0.000*; moderate vs. severe 0.000*.

*p <0.05
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Table 3. Adverse events experienced by the patients treated with hy-
droxychloroquine (HCQ)-based therapy.

Treated patients (n = 114)

n (%)

Patients without any adverse events 103 (90.4)
Patients with an adverse event possibly related 11 (9.7)
to the treatment (grade 1-2)

Diarrhea 7 (6.1)

Headache 4(3.5)

Nausea/vomiting 3(2.6)

Abdominal pain 3(2.6)

Palpitations/cardiac side effect 0(0)

Discussion

The whole spectrum of COVID-19 ranges from mild
and self-limiting illness to severe and critical disease with
respiratory and multiorgan failure to death (Cao et al. 2020;
Cavalcanti et al. 2020). The majority of studies on COVID-
19 patients concern hospitalized cases (Cao et al. 2020;
Cavalcanti et al. 2020; Cunningham et al. 2020; Esposito et
al. 2020; Rizk et al. 2020). To date, it has been reported
that there are no specific therapeutic agents for coronavirus
infections; however, the main therapies being used to treat
COVID-19 are HCQ/chloroquine (CQ)-based combination
treatment, antiviral drugs, and respiratory/supportive ther-
apy (Cao et al. 2020; Cavalcanti et al. 2020; Cunningham et
al. 2020; Esposito et al.2020; Rizk et al. 2020). It must be
emphasized that the majority of patients with COVID-19 in
China (Wang et al. 2020; Yang et al. 2020b; Zhao et al.
2020) and Western countries (Catteau et al. 2020; Di
Castelnuovo et al. 2020; Lombardy Section Italian Society
Infectious and Tropical Diseases 2020; Million et al. 2020)
were treated after hospital admission in inpatient settings
and following several days of symptoms onset
(Cunningham et al. 2020; Esposito et al. 2020; Rizk et al.
2020). It has been reported that HCQ alone or with AZ did
not improve clinical standard care (Cavalcanti et al. 2020);
however, it must be noted that in that study, only hospital-
ized patients with suspected or confirmed COVID-19 were
involved and although the median time from symptom
onset to randomization was seven days, patients who had
experienced symptoms for up to 14 days after the beginning
were included, and it is now known that HCQ treatment is
more effective when applied at the onset of the disease.

A French study that involved 1,061 patients treated
with HCQ showed that 973 (92%) demonstrated good clini-
cal outcomes and virological cure with no observed cardiac
toxicity (Million et al. 2020). Similar results have been in
other studies (Derwand et al. 2020; Di Castelnuovo et al.
2020; Risch 2020). In our study of 124 patients with mild/
moderate/severe type of COVID-19, only four patients
(3.2%) were admitted to the hospital and discharged after a
median of four days (range 1-7 days), and above all, no
patients died at day 30 or at day 60 from the start of the

treatment. At the beginning of this pandemic disease in our
country, the majority of patients were admitted to hospital
in worse condition with lung damage and an evolving cyto-
kine storm (Bernardi 2020). HCQ-based therapy for
patients with COVID-19 has been used with thousands of
patients with COVID-19 around the world (Capucci et al.
2020; Cassone et al. 2020; Catteau et al. 2020; Cipriani et
al. 2020; Di Castelnuovo et al. 2020; Million et al. 2020;
Ramireddy et al. 2020; Saleh et al. 2020; Skipper et al.
2020). A recent large study has demonstrated that HCQ is
not associated with increased short-term risk of cardiovas-
cular toxicity and mortality (Catteau et al. 2020). In addi-
tion, recent studies from Italy showed that patients receiv-
ing HCQ plus AZ did not show any arrhythmic clinical
complications (Cipriani et al. 2020; Di Castelnuovo et al.
2020). Similarly, Saleh et al. (2020) reported that the
effects of HCQ and AZ on QT Interval are very limited.

To our knowledge, only four randomized controlled
trials of adult outpatients with probable or confirmed
COVID-19 treated with HCQ have been published
(Davoodi et al. 2020; Johnston et al. 2021; Mitja et al.
2020; Skipper et al. 2020). In the first study a five-day
course of HCQ failed to show a substantial clinical benefit
in improving the rate of resolution of COVID-19 symptoms
in enrolled patients with early, mild COVID-19 (Skipper et
al. 2020). However, it must be emphasized that 10 of the
211 (4.7%) eligible participants assigned to the placebo
group were hospitalized versus only four of the 212 (1.9%)
participants assigned to the HCQ treatment group. In addi-
tion, the main limitation of that study is that only 58% of
participants were tested for SARS-CoV-2, which is, in our
opinion a limitation. The second study involved a multi-
center open-label randomized controlled trial, performed in
Spain, and enrolled only patients with mild COVID-19
(Mitja et al. 2020). No benefits were obtained with HCQ
treatment in term of reducing the risk of hospitalization or
shortening the time to resolve symptoms. However, a limi-
tation of this study was an overrepresentation of healthcare
professionals (more than 80% of the samples) which limits
the generalization of these findings. The third study
involved 60 adult outpatients with moderate respiratory ill-
ness following COVID-19 infection (Davoodi et al. 2020).
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The patients were randomly assigned to receive either
Febuxostat (FBX) or HCQ. The authors concluded that the
effectiveness of HCQ was not different from FBX in terms
of the resolution of clinical manifestations, laboratory test
results and lung CT findings. More recently, Johnston et al.
2021, randomly assigned patients to receive HCQ, with or
without AZ or a placebo equivalent. Like the others, this
study contains some limitations and biases: the clinical
classification of patients included in the study is lacking,
and the patients were not assessed for pneumonia by imag-
ing techniques. We also highlight a non-randomized, retro-
spective study (Derwand et al. 2020), in which a total of
141 COVID-19 patients were treated in an outpatient set-
ting with zinc, low-dose HCQ, and AZ. In that study, no
cardiac side effects were observed, and above all, treatment
was associated with significantly fewer hospitalizations.
Similar results have been reported in other non-randomized
studies (Sulaiman et al. 2020; Mohana et al. 2021; Sogut et
al. 2021).

The main limitations of this study are the small sample
size and that it was conducted within a single geographic
area.

In conclusion, we are aware that safety of managing
COVID-19 patients at home may be suggested and not evi-
denced from the present study, due to the small number of
observed patients. We believe that the present report may
represents a valuable attempt of the home treatment of
COVID-19 patients. We believe that our model, previously
mentioned by Maniscalco et al. (2020), which is based on a
clinical visit, lung ultrasound, nasopharyngeal swab, home
treatment [studies on new treatments are ongoing or just
published (Feld et al. 2021; Tardif et al. 2021)] and tele-
medicine monitoring, will reduce hospitalization of
COVID-19 patients. SARS-CoV-2 infection will decrease
since vaccination is ongoing; however, early home treat-
ment of COVID-19 patients can result in a very low hospi-
talization rate, as seen with our series of 124 consecutive
COVID-19 patients; 62.1% of them were a moderate/severe
type. In our cohort of patients treated precociously at
home, no deaths were registered. Ideally, however, large
randomized clinical trials are needed in this subset of
patients to establish better outpatient treatment for COVID-
19 infection.
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