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Abstract

Background: Identifying risk factors for severe novel-coronavirus disease (COVID-19) is useful to ascertain which
patients may benefit from advanced supportive care. The study offers a description of COVID-19 patients, admitted
to a general ward for a non-critical clinical picture, with the aim to analyse the differences between those
transferred to the intensive (ICU) and/or sub-intensive care (SICU) units and those who were not.

Methods: This observational retrospective study includes all COVID-19 patients admitted to the Infectious Diseases
Unit. Clinical, laboratory, radiological and treatment data were collected. The primary outcome was a composite of
need of transfer to the ICU and/or SICU during the hospitalization. Patients who did not require to be transferred
are defined as Group 1; patients who were transferred to the ICU and/or SICU are defined as Group 2.
Demographic, clinical characteristics and laboratory findings at the 1st, 3rd and last measurements were compared
between the two groups.

Results: 303 were included. The median age was 62 years. 69 patients (22.8%) met the primary outcome and were
defined as Group 2. The overall fatality rate was 6.8%. Group 2 patients were predominantly male (76.8% vs. 55.1%,
p <0.01), had a higher fatality rate (14.5% vs. 3.8%, p < 0,01), had more hypertension (72.4% vs. 44%, p < 0,01) and
diabetes (31.9% vs. 21%, p = 0.04) and were more likely to present dry cough (49.3% vs. 25.2%, p < 0.01). Overall,
chest X-ray at admission showed findings suggestive of pneumonia in 63.2%, and Group 2 were more likely to
develop pathological findings during the hospitalization (72.7% vs. 17.2%, p = 0.01). At admission, Group 2
presented significantly higher neutrophil count, aspartate-transaminase and C-Reactive-Protein. At the 3rd
measurement, Group 2 presented persistently higher neutrophil count, hepatic inflammation markers and C-
Reactive-Protein. Group 1 presented a shorter duration from admission to negativization of follow-up swabs (20 vs.
35days, p <0.01).

Conclusions: The presence of comorbidities and the persistent observation of abnormal laboratory findings should
be regarded as predisposing factors for clinical worsening.
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Background

The outbreak of severe acute respiratory syndrome
coronavirus-2 (SARS-CoV-2) causing the human disease
named coronavirus disease (COVID-19) was first re-
ported in China in December 2019 and declared a pan-
demic by the World Health Organization in March 2020
[1]. The first known cases of local transmission were de-
tected in Italy at the end of February 2020. The northern
regions of the country initially have been the most af-
fected by the outbreak [2]. To address the emergency,
strict social containment measures have been adopted
and health care systems have been reorganized to cope
with the enormous increase in the numbers of acutely ill
patients [3, 4].

Hospital admission rates for patients with COVID-19
may vary substantially between countries, because of the
different prevalence in infection and community testing
rates and non-homogeneous admission criteria. How-
ever, it is estimated that 10 to 20% of adults presents
clinical conditions requiring hospitalization, and in the
majority of the cases this is due to respiratory distress
[5]. The decision about location of care and clinical
management depends on various factors, including clin-
ical presentation, disease severity, need for supportive
care, presence of risk factors for severe Diseases, and
conditions at home. While mild to moderate disease in
low-risk patients can be managed at home or in primary
or secondary level healthcare facilities, severe and critical
diseases need tertiary hospitals where high dependency/
sub-intensive (SICU) or intensive care units (ICU) are
available [6]. Because the provision of intensive care and
the availability of resources is limited [7], the identifica-
tion of risk factors for severe infection is crucial for cli-
nicians to identify patients who may benefit from
aggressive supportive care and for health and govern-
ment officials to adequately address local outbreaks.

The percentage of patients requiring ICU has ranged
from 5 to 37% [8—13]. The most common reason for in-
tensive care unit admission is hypoxemic respiratory fail-
ure leading to mechanical ventilation (MV) or non-
invasive ventilation (NIV) [14]. In a large cohort study
performed on ICU admitted patients in northern Italy
88% of the patients required MV and 11% NIV [15]. Pa-
tients admitted to intensive care units are reported to be
older and predominantly male, and to have more fre-
quently existing comorbidities such as hypertension,
heart failure, renal disease, and obesity. Lower lympho-
cyte count, elevated serum troponin, C-Reactive Protein,
D-dimer, and white blood cell count are also more com-
monly seen in patients presenting with severe infections
(10, 12, 13, 16, 17].

The aim of our study is to describe the clinical charac-
teristics and the dynamic changes of laboratory parame-
ters of the patients admitted to the Infectious Diseases
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Unit (IDU) of the University Hospital of Padua. In order
to identify possible predictors of clinical worsening we
compared the results between the group of patients who
required being transferred to the ICU and/or SICU dur-
ing the course of the hospitalization and the patients
who did not.

Methods

Study design

This is a retrospective observational study of prospect-
ively collected data of adult patients hospitalized at the
IDU of the University Hospital of Padua, Veneto region,
Italy. The IDU is one of the general wards where
COVID-19 patients are admitted with a clinical picture
not requiring intensive support. We included all adult
patients (aged >18 years), admitted between February 22
and May 20, 2020, with laboratory-confirmed SARS-
CoV-2 infection and hospitalized for >24 h. In order to
include only the patients initially hospitalized with a
non-critical clinical picture, in the analysis the patients
who required being transferred to the ICU/SICU within
12 h from admission and those that were transferred to
the IDU after a permanence in the ICU/SICU are
excluded.

We defined the primary outcome as a composite end-
point of need of transfer to the ICU and/or the SICU dur-
ing the hospitalization. The group of patients who did not
require to be transferred are defined Group 1; the patients
who were transferred to the ICU and/or SICU are defined
Group 2. Criterion for the transfer to the SICU was the
need for NIV (defined as assisted ventilation that delivers
positive pressure throughout the respiratory cycle with
additional phasic increases in airway pressure, without the
presence of an endotracheal tube [18]). Criteria for the
transfer to the ICU were the need for MV or NIV and/or
the occurrence of shock or organ failure.

Local ethics committees were notified about the study
protocol. The study was performed according to the eth-
ical guidelines of the Declaration of Helsinki (7th
revision).

Data collected
Demographic, clinical, laboratory and treatment data
were extracted from paper and electronic medical re-
cords using a standardised data collection form.
Laboratory confirmation of SARS-CoV-2 infection was
obtained by the detection in respiratory specimens
(throat-swab) by an in-house real-time RT-PCR method
according to Lavezzo et al. [19]. Throat-swabs were per-
formed by using flocked swabs in liquid-based collection
and transport systems (eSwab®, Copan Italia Spa, Brescia,
Italy). Follow up swabs were performed every 3 to 5
days. A patient was considered negative for SARS-CoV-2
when two throat-swabs, performed in consecutive days,
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resulted negative. In the case patients were still positive
at discharge, the repetition of follow-up swabs was per-
formed through the territorial health services from
which data were collected.

Laboratory tests included: blood count, CD4 T
lymphocyte count, activated partial thromboplastin time
(APTT), prothrombin time (PT), alanine aminotransfer-
ase (ALT), aspartate aminotransferase (AST), gamma-
glutamyl-transferase (GGT), alkaline phosphatase (ALP),
total bilirubin, urea, creatinin, glomerular filtration rate
calculation (GFR), C-Reactive Protein (CRP), procalcito-
nin and D-Dimer. The treating physician, according to
patients’ clinical needs, decided the frequency of repeti-
tion of laboratory tests.

In order to describe the dynamic changes of laboratory
tests and possible early patterns indicating a deterioration
of clinical conditions, the 1st measurement available (at
admission), the 3rd measurement since admission, and
the last measurement (before discharge or death) were
analysed. The choice to consider the 3rd measurement
was dictated by two main factors: 1) the 3rd measurement
was always performed between the 3rd and the 5th day of
hospitalization; 2) the median time from hospital admis-
sion to ICU/SICU transfer was of 5 days.

Laboratory tests to exclude the presence of bacterial
infections (blood and urine cultures, pneumococcal and
legionella urinary antigen tests, Chlamydia pneumoniae
and Mycoplasma pneumoniae serology) were also per-
formed at admission and during the hospitalization in
case of a clinical suspicion of superinfections.

Chest radiographs were done for all patients at admis-
sion and repeated according to clinical needs. They were
considered positive in case of evidence of singular or
multiple consolidations and/or interstitial opacities.

Anti SARS-CoV-2 drugs administered during the
hospitalization for >2 days were recorded. Criteria for
the choice of the therapeutic regimens for COVID-19
followed national guidelines [20] and physicians’ judge-
ments. As a general rule, patients with comorbidities,
age > 70 years, respiratory symptoms and/or evidence of
pneumonia were treated with chloroquine (CQ) (500 mg
orally twice daily) or hydroxychloroquine (HCQ) (200
mg orally twice daily). CQ and HCQ could be associated
with lopinavir/ritonavir (400 mg/100 mg twice daily) or
azithromycin (500 mg orally daily); standard duration of
therapies was 5-7 days. In addition, tocilizumab and
remdesivir were also used. Intravenous high dose gluco-
corticoids were used only in severe or critical patients.
All patients, if not contraindicated, received thrombo-
prophylaxis with daily low-molecular weight heparin.

Statistical analysis
Continuous and categorical variables were presented as
median (IQR) and n (%), respectively. We used the R
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software (version 3.6.2) to perform Mann-Whitney U
test, X* test, or Fisher’s exact test to compare differences
between Group 1 and Group 2 patients where appropri-
ate. A p -value less than 0.05 was considered statistically
significant.

Results

A total of 325 adult patients were hospitalised with a
confirmed diagnosis of COVID-19 in the study period.
Twenty-two patients were excluded because they met
the exclusion criterion of being admitted to the ICU or
SICU within 12 h since admission or before to the per-
manence in the IDU. Therefore, a total of 303 patients
were included in the analysis.

The median age was 62 years (IQR 50-74) and 182
(60.1%) were men. The fatality rate was 6.8%. All deaths
were due to respiratory failure. The overall median dur-
ation of hospitalization was 9 days (IQR 6-16). 69 pa-
tients (22.8%) met the composite outcome. Of those, 15
were transferred to the ICU, 36 to the SICU and 18 to
both of the units. The median time from hospital admis-
sion to the transfer was 5 days (IQR 2-13.5).

Table 1 summarizes the main demographics character-
istics of the sample and the differences between the two
groups of patients: group 2 patients were predominantly
male (76.8% vs. 55.1%, p<0.01), had a significantly
higher fatality rate (14.5% vs. 3.8%, p < 0.01) and a longer
hospitalization (18 vs. 7 days, p <0.01). The difference
between the median age of the two groups did not reach
statistical significance (p = 0.06).

From the 284 discharged patients, 185 (65.1%) went
home, while 7 (2.5%), 32 (11.3%) and 17 (5.9%) were
transferred to a nursing home/community healthcare fa-
cility, a secondary level hospital or to a rehabilitation in-
stitute respectively. Group 2 patients were less likely to
be discharged at home (47.5 vs. 69.8%, p=0.02) and
were more often transferred to a secondary level hospital
(18.6% vs. 9.3%, p=0.03) or to a rehabilitation institute
(15.2% vs. 3.5%, p = 0.80) compared to Group 1.

Table 2 shows the clinical presentation at admission
and the coexisting medical conditions. Fever (80.2%),
dyspnoea (31.7%) and dry cough (30.7%) were the most
common symptoms. Fever, which generally is considered
being the most important symptom (as confirmed in this
study), reached no statistically significant difference be-
tween the two groups (p = 0.73), while a significant dif-
ference was detected for the presence of dry cough
(25.2% vs. 49.3%, p < 0.01).

Hypertension (72.4% vs. 44%, p <0.01) and known or
newly diagnosed diabetes (31.9% vs. 21%, p = 0.04) were
more common among patients in Group 2 compared to
Group 1. Patients with no comorbidities were less likely
to belong to Group 2 (20.3% vs. 37.2%, p = 0.03).
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Table 1 Demographic characteristics and outcomes of non-ICU/SICU (Group 1) and ICU/SICU (Group 2) patients

Available All patients Group 1 Group 2 p

n.303 n.234 (77.2%) n.69 (22.8%)

Sex male 100% 182 (60.1%) 129 (55.1%) 53 (76.8%) <001
Age, years 100% 62 (50-74) 60 (47-72) 68 (56-77) 0.06
Death 100% 19 (6.8%) 9 (3.8%) 10 (14.5%) <001
Length of hospitalization, days 100% 9 (6-16) 7 (5-12) 18 (14-26) <001
Patients discharged 100% 284 (93.7%) 225 (96.1%) 59 (85.5%)
« Discharged at home 185 (65.1%) 157 (69.8%) 28 (47.5%) 0.02
- Transferred to a nursing home, community health facility, hospice 7 (2.5%) 5 (2.2%) 2 (3.4%) 0.70
« Transferred to a secondary level hospital 32 (11.3%) 21 (9.3%) 11 (18.6%) 0.03
- Transferred to a rehabilitation facility 17 (5.9%) 8 (3.5%) 9 (15.2%) 0.80
- Data not available 43 (15.1%) 34 (15.1%) 9 (15.2%)

Data presented as median (IQR) or as percentage. In the second column data availability is also shown

ICU Intensive Care Unit, SICU Sub-intensive Care Unit

Chest X-ray at admission to the IDU showed pulmonary
lesions in 63.2% of the patients. No significant statistical
differences were found between the two groups. Con-
versely, Group 2 patients were more likely to develop de
novo pathological findings at the chest X-ray during the
course of hospitalization (72.7% vs.17.2%, p = 0.01).

Laboratory findings at the 1st, 3rd and last measure-
ments since admission are shown in Table 3 (see Add-
itional file 1). Group 2 patients presented at admission a
significantly higher neutrophil count, higher AST and
CRP levels. At the 3rd measurement since admission, sig-
nificant differences were found for white blood cell and
neutrophil count, hepatic inflammation markers (AST,
ALT, total bilirubin), and CRP. The GFR and the APTT
resulted also significantly different between the two
groups, but their median values were, in both cases, within
the normal ranges. At discharge, Group 2 patients were
found to have a significantly lower level of haemoglobin.

None of the patients resulted positive to the laboratory
tests for bacterial infections (data not shown).

Table 2 shows data regarding antiviral drugs use. CQ or
HCQ, lopinavir/ritonavir and azithromycin were the most
common drugs, prescribed during the course of
hospitalization to 60.3, 43.3 and 39.6% of the patients respect-
ively. Group 2 patients were less likely to receive CQ or HCQ
(49.2% vs. 63.7%, p < 0.01), azithromycin (30.4% vs. 42.3%, p =
0.01) and remdesivir (1.4% vs. 7.7%, p = 0.01), and more likely
to receive lopinavir/ritonavir (36.2% vs. 26.9%, p = 0.01).

Among Group 2 patients, 88.4% required NIV and
43.4% MV.

As of June 1, 2020, 83.1% of patient resulted negative
for SARS-CoV-2 at the follow-up swabs. The median
duration from hospital admission to negativization (con-
sidering the date of the second swab) was 22 days. Pa-
tients of Group 1 presented a significant shorter
duration to negativization compared to Group 2 (20 vs.
35 days, p < 0.01) (Table 1).

Discussion

In this observational comparative study, clinical charac-
teristics and laboratory biomarkers of a cohort of 303
patients with a confirmed SARS-CoV-2 infection and
primarily hospitalized in the general ward of the Infec-
tious Diseases Unit of Padua were analysed. 22.8% of the
patients (Group 2) required to be transferred to the ICU
and/or SICU and overall 19 patients (6.8%) died.

Our sample included only patients who presented at
admission a non-critical clinical picture and did not pri-
marily required intensive support. This could explain
why our fatality rate was lower than those reported in
recent European and American inpatient cohorts, ran-
ging from 24 to 33% [11-13]. Moreover, population and
patients’ characteristics and prevalence of community test-
ing can also partly explain the differences. The admission
rate to the intensive/sub-intensive care observed in our
cohort is relatively high when compared with previous
studies (rates comprised between 5 and 37%) [8-13]. It
can be argued that a more extended aggressive support,
especially in the form of a timely ventilator assistance,
may guarantee a better management with higher chance
of recovery of unstable or border-line patients.

Group 2 patients had a longer hospital stay and re-
quired more frequently to be transferred to a secondary
level healthcare facility or to a rehabilitation institute
compared to Group 1. These results may provide health
officials and policymakers a better understanding on the
interventions needed to properly address also long term
consequences of local outbreaks.

Consistently with other studies [8—17], men were
more represented than women and were at higher risk
for severe disease. It has been reported that the reduced
predisposition of females to viral infections could be at-
tributed to the protection given by the X chromosome
and sex hormones, which play an important role in the
innate and adaptive immunity [21].
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Table 2 Clinical, radiological characteristics, treatments and follow-up swabs of Group 1 and Group 2 COVID-19 patients
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Available All patients Group 1 Group 2 P
n. 303 n. 234 n. 69
Co-existing medical conditions 100%
Hypertension 153 (50.5%) 103 (44.0%) 50 (72.4%) <001
Diabetes mellitus (pre-existing and newly diagnosed) 71 (23,4%) 49 (21.0%) 22 (31.9%) 0.04
Chronic cardiac disease 44 (14,5%) 36 (154%) 8 (11.6%) 0.65
Chronic pulmonary disease 26 (8.6%) 19 (8.1%) 7 (11.1%) 0.67
Chronic gastrointestinal disease 26 (8.6%) 24 (10.3%) 2 (2.9%) 0.16
Active malignancy 26 (8.6%) 21 (9%) 5(7.2%) 093
Transplant 3 (1.0%) 0 (0%) 3 (4.3%) 0.02
Urologic disorders 36 (11.9%) 28 (12%) 8 (11.6%) 0.90
Chronic kidney disease 15 (4.9%) 12 (5.1%) 3 (4.3%) 093
Obesity (BMI > 30) 51 (16.8%) 40 (17.1%) 11 (16.0%) 0.87
Overweight (BMI > 25) 154 (50.8%) 119 (50.8%) 35 (50.7%) 0.80
Number of medical conditions 100%
0 101 (33.4%) 87 (37.2%) 14 (20.3%) 0.03
22 96 (31.7%) 71 (30.3%) 25 (36.2%) 047
Symptoms at admission 100%
Fever 243 (80.2%) 187 (79.9%) 56 (83.2%) 0.73
Dry cough 93 (30.7%) 59 (25.2%) 34 (49.3%) <001
Productive cough 28 (9.2%) 24 (10.3%) 4 (5.8%) 0.54
Sore throat 16 (5.3%) 10 (4.3%) 6 (8.7%) 021
Dyspnoea 96 (31.7%) 69 (29.5%) 27 (39.1%) 0.20
Conjunctivitis 3 (1.0%) 0 3 (4.3%) 0.02
Diarrhoea 21 (6.9%) 17 (7.3%) 4 (5.8%) 0.81
Myalgia 23 (7.6%) 16 (6.8%) 7 (10.1%) 0.55
Arthralgia 13 (4.3%) 10 (4.3%) 3 (4.3%) 1
Malaise 41 (13.5%) 31 (13.2%) 10 (14.5%) 0.69
Dysgeusia 49 (16.2%) 40 (17.1%) 9 (13.0%) 0.52
Skin rash 13 (4.3%) 12 (5.1%) 1 (1.4%) 033
Sat02 < 94% in air room at admission 100% 134 (44.2%) 97 (41.4%) 37 (53.6%) 0.12
Positive chest X-ray at admission 92.3% 177 (63.2%) 140 (60.1%) 37 (78.7%) 0.15
Positivization of chest X-ray during hospitalization 24 (23.1%) 16 (17.2%) 8 (72.7%) 0.01
Anti SARS-CoV-2 treatment 100%
Chloroquine or Hydroxychloroquine 183 (60.3%) 149 (63.7%) 34 (49.2%) <0.01
Lopinavir/ritonavir 88 (43.3%) 63 (26.9%) 25 (36.2%) 0.01
Remdesivir 19 (6.8%) 18 (7.7%) 1,0 (1.4%) 0.01
Tocilizumab 18 (5.9%) 12 (5.1%) 6 (8.7%) 0.15
Azithromycin 120 (39.6%) 99 (42.3%) 21 (30.4%) 0.01
Antibiotic treatment iv 100% 163 (53.8%) 111 (47.4%) 52 (75.3%) <001
Oxygen therapy 100%
Low or high flow systems® 168 (55.4%) 99 (42.3%) 69 (100%) <001

NIV
\Y

61 (20.1%)
30 (9.9%)

0
0

61 (88.4%)
30 (43.4%)
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Table 2 Clinical, radiological characteristics, treatments and follow-up swabs of Group 1 and Group 2 COVID-19 patients (Continued)

Available All patients Group 1 Group 2 P
n. 303 n. 234 n. 69
Negative follow up swab for SARS-CoV-2° 93.7% 236 (83.1%) 182 (80.1%) 54 (91.5%) 0.70
Days from hospitalization to negativization 93.7% 22 (14-39) 20 (13.9-32) 35 (20-57) <0.01

Data presented as median (IQR) or as percentage. In the second column data availability is also shown
ICU Intensive Care Unit, SICU Sub-intensive Care Unit, IQR Interquartile Range, BMI Body Mass Index, Sat02 Oxygen Saturation, iv intravenous, NIV Non-Invasive

Ventilation, MV Mechanical Ventilation

2Nasal cannula, face-mask. ®Two negative throat-swabs obtained in consecutive days

The median age was 62 years and the univariate ana-
lysis did not show a significant difference between the
two groups of patients. This is possibly due to the nar-
row distribution of the patients in the age class 50-70
years (IQR =47-74), which reflects the specific charac-
teristics of our patients’ sample: older patients are more
likely to present a critical clinical presentation and there-
fore to be directly admitted or precociously transferred
to the ICU or SICU.

The presence of underlying medical disorders was as-
sociated with a greater risk to be transferred to the ICU
or SICU. Hypertension and known or newly diagnosed
diabetes were significantly more represented in Group 2.
The three transplant patients of our cohort (a lung and
two kidney transplants) required to be transferred to the
SICU, but they all recovered. These data confirm that
more fragile patients have a higher risk for severe disease
and often require tertiary care management [22].

Fever is normally used as a primary screening tool to
identify COVID-19 patients and was also the most com-
mon sign in both groups, consistently with other studies
[13, 22]. All the other symptoms were equally reported
among the two groups of patients, with the exception of
dry cough that was more common in Group 2. Dry
cough is typical of interstitial pneumonia and it may re-
flect the progressive severe pulmonary involvement of
patients admitted to the ICU/SICU.

Overall, 63.2% of patients had pathological findings at
the chest x-ray at admission, with no significant differ-
ences between the two groups. The homogeneous distri-
bution of X-ray abnormalities may have been influenced
by the exclusion of patients presenting a critical clinical
condition from the beginning of the hospitalization.
However, Group 2 patients were more likely to develop
a pathological chest X ray during the hospital stay.
These findings arouse two main observations. First the
need of a close monitoring of patients in the early phase
of the hospitalization and the suggestion that repeated
radiological examinations are useful in identifying pa-
tients at risk for complications [23]. Second, the oppor-
tunity to consider a computed tomography (CT) chest
scan as a first level diagnostic procedure in the context
of COVID-19. To date, the best radiological strategy re-
mains undefined. The use of CT-scan for all patients ap-
pears be unreasonable in terms of time, costs and

radiation exposure [24]. An alternative option could be
the combination of chest-X-ray and ultrasound, that has
demonstrated a sensitivity of 75% (vs. 59% of chest X-
ray) in detecting an interstitial lung disease [25, 26].

In terms of laboratory findings, Group 2 patients pre-
sented at admission a significantly higher WBC with
neutrophilia, higher levels of AST and increased values
of CRP. To identify possible early signals of clinical
worsening and considering that the median time from
hospital admission to the ICU/SICU transfer was of 5
days, we analysed the differences of laboratory findings
at the 3rd measurement since admission: the differences
between Group 1 and 2 identified at the beginning of
the hospitalization were confirmed, with the inclusion of
ALT and total bilirubin. However, WBC counts and
hepatic inflammation markers resulted to be only mod-
erately altered in Group 2. It is important to take into
account that both high levels of CRP and the alterations
of WBC and hepatic inflammation markers could be
partly explained by concomitant bacterial infections and
medications. Nevertheless, in our cohort, all the micro-
biological investigations aimed at the detection of bac-
terial superinfections resulted negative. Therefore it is
reasonable to consider the persistent observation of even
slightly abnormal WBC count and hepatic inflammation
markers and of high levels of CRP as possible markers of
disease severity that should lead physicians to a closer
follow-up for the risk of clinical worsening. The associ-
ation between high concentrations of CRP and COVID-
19 severe clinical presentations has also been reported in
several other studies [9, 10, 12, 16, 22].

A significant lower level of lymphocyte T CD4+ count
was recorded in Group 2 compared to Group 1. Re-
searchers have recently demonstrated that T cells can
have a role in contrasting the SARS-CoV-2 infection and
that the severity of the disease can depend on the
strength of T cell responses [27, 28]. A speculation could
be that the partial impaired immune system of Group 2
patients may play a detrimental role in the early phase of
the infection, even thought it is still unknown whether T
cells can promote the elimination of the virus or even
cause a dangerous immune system overreaction [28].

In our cohort, patients transferred to the ICU/SICU
resulted to be less likely to receive HCQ or CQ and
Remdesivir during the course of hospitalization. On the
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other side, those patients were more often prescribed
with Lopinavir/ritonavir, possibly because at the early
stage of the outbreak this drug was the only one consid-
ered effective, and therefore more often used for severe
patients. However, no conclusion can be drawn, and the
effective role of these drugs used alone or in combin-
ation remains uncertain until the results of large con-
trolled randomized studies will be available.

Our study as some limitations: first, the study cohort
does not include COVID-19 patients admitted in general
wards other than the Infectious Diseases Unit; a larger
sample may have revealed additional elements not read-
ily apparent in our series. Second, the observational de-
sign has the potential for incomplete capture or
misclassification of baseline characteristics. Third, the
follow up was not long enough to collect complete out-
come data from all the patients.

However, the prospective collection of data, the mono-
centric design and the focus on the characteristics of the
patients requiring either sub-intensive or intensive care
represent added values.

Conclusion

The proper management of COVID-19 patients requires
a multilevel diagnostic approach that should be focused
on the early recognition of signs of disease severity and
progression. The clinical condition of patients primarily
admitted to a general ward with a non-critical disease
can worsen within few days, requiring the transfer to in-
tensive or sub-intensive specialized units. The results of
our study indicate that the presence of comorbidities,
such as hypertension and diabetes, and of dry cough are
potentially associated with a negative progression of the
disease. In addition, not only laboratory alterations at
admission, but also the persistent observation of abnor-
mal laboratory findings should be regarded with a high
index of suspicion for clinical worsening. The availability
of tertiary level hospital with adequate provision of sub-
intensive and intensive care is a crucial part of the
response to the current and possible future outbreaks.
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