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n INTRODUCTION

In Italy, an autochthonous transmission of COV-
ID-19 was identified in late February, causing a 

cluster of thousands of cases mainly in Northern 
Italy [1, 2]. In Campania Region, Southern Italy, 
the first case was detected on February 26, 2020. 
The spectrum of this illness is wide, ranging from 
mild disease to rapidly evolving severe pneumo-
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nia. The complete understanding of the clinical 
picture is still evolving, and new disease man-
ifestations are continuously reported [3, 4]. At 
presentation, most common symptoms include 
fever, cough, shortness of breath and, less com-
monly, asthenia, arthro-myalgias, conjunctivitis, 
diarrhoea [3, 5, 6]. The most frequently reported 
symptoms are common to other infections af-
fecting the respiratory tract, most of which are 
self-limiting, but some of them, especially Influ-
enza, may also cause severe conditions [7]. In the 
very early phase of the COVID-19 epidemic, the 
differential diagnosis was challenging for clini-
cians, and epidemiological criteria mostly driv-

Clinical presentation of COVID-19 is common to 
other respiratory infections. We compared the char-
acteristics at hospital admission of confirmed and 
not-confirmed COVID-19 patients, in the early phase 
of the epidemic. Thirty-seven suspected patients 
were enrolled, and COVID-19 was confirmed in 17. 
Confirmed patients are older, have more frequent-
ly contact with confirmed cases. Distinctive clinical 
characteristics among COVID-19 were the grand-
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glass opacities at CT scan, and a pO2/FiO2 ratio less 
than 250. In not-confirmed group, Influenza repre-
sented the most frequent alternative diagnosis. This 
study contributes to highlight the characteristics to 
consider at hospital admission in order to promptly 
suspect COVID-19. 
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en the clinical pathway. This situation may occur 
again in the future, in case of a second wave or 
in case of resurgence of COVID-19 in upcoming 
months or years.
In order to support clinicians in this diagnostic 
challenge, we report epidemiological, clinical, 
radiological and laboratory findings among sus-
pected COVID-19 patients in the very early phase 
of the epidemic at “D. Cotugno” hospital in Na-
ples, Italy, comparing confirmed and not-con-
firmed cases, and describe alternative diagnoses 
among not-confirmed cases.

n PATIENTS AND METHODS

We conducted a retrospective observational 
study. The setting of the study is represented by 
two medical divisions of “D. Cotugno” hospital, a 
mono-specialistic infectious diseases referral cen-
tre sited in Naples, Campania, Southern Italy. The 
hospital has a 24h-open Emergency Department 
dedicated to Infectious Diseases urgencies, and 
a virology laboratory representing the Regional 
referring site for SARS-CoV-2. These divisions 
were selected because were the first identified 
and equipped, within the hospital, for the man-
agement of COVID-19.
We included in the study all patients consecu-
tively admitted in the selected medical wards be-
cause of clinical suspicion of COVID-19 since the 
beginning of the epidemic to March 10, 2020. No 
exclusion criteria were applied. Demographical, 
epidemiological, clinical, radiological and labora-
tory data were collected consulting the electronic 
clinical database. 
Diagnosis of COVID was performed through 
different RT-PCR methods targeted to different 
genomic region (regions RdRp, N and E) on na-
sopharyngeal swab (the commercial kits used 
changed during the study period). According 
to National protocols, all positive samples were 
confirmed by another RT-PCR, targeted to anoth-
er genomic region, at Italian National Institute of 
Health (Istituto Superiore di Sanità, ISS) in Rome. 
Otherwise, among patients with negative sam-
ples, the repetition of test, at least 24 hours apart, 
is required to exclude the COVID-19 diagnosis. 
Moreover, an extensive multiplex PCR panel for 
other respiratory pathogens (FilmArray Pneu-
monia Panel Plus, Biomerieux) was performed in 
most patients.

All patients have been managed according to clin-
ical standard of care, and in accordance to ethical 
standards. All data included in the study have 
been presented anonymously and collectively, in 
order to avoid any recognizability of single pa-
tients included.

n RESULTS 

All the 37 patients observed at “D. Cotugno” 
Hospital in Naples for clinical suspicious of COV-
ID-19, from February 10, when the first suspected 
case had been admitted, to March 10, 2020, were 
consecutively enrolled. The demographic, clin-
ical, radiological and biochemical data are sum-
marized in Table 1: 24 patients (65%) were males, 
median age was 37 years (IQR 28). Most patients 
(65%) reported as risk factor travels in affected 
area, 22% reported contact with a confirmed case, 
25% reported contact with persons from affected 
area, while for the remaining 2 patients the ep-
idemiological risk factor was unclear. Out of 37 
admitted patients, 17 (46%) were confirmed for 
COVID-19. Table 1 described the demographic, 
clinical, radiological and biochemical characteris-
tics of the confirmed patients versus the not con-
firmed ones. There was no different gender distri-
bution, while COVID-19 patients were older than 
not confirmed (p=0.001). COVID-19 patients more 
frequently presented as a risk factor a contact 
with confirmed case (47% vs 0, p<0.001) and less 
frequently reported a travel in affected area (35% 
vs 95%, p<0.001). No differences were found in 
the clinical presentation at the time of admission 
between the two groups, and no differences was 
evidenced in the mean time from symptoms’ on-
set to hospitalization. Similarly, there were no dif-
ferences for initial laboratory findings except for 
procalcitonin which was higher in not confirmed 
patients (0.003 vs 0.1; p=0.004, data available for 
27 out of 37 patients). All patients underwent to 
a radiological examination: chest computerized 
axial tomography was performed for 18 (49%) 
patients, 12 (67%) in the confirmed COVID-19 pa-
tients and for 8 (43%) not confirmed patients. In 
the group of COVID-19 confirmed more frequent-
ly patients showed imaging related to ground-
glass opacities and consolidation (GGO) respect 
to not confirmed patients (83% vs 37%, p=0.03). 
Diagnostic tests for alternative diagnosis have 
been performed in 27 out of 37 patients: among 
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11 patients in the confirmed group and among 15 
patients among not confirmed. An alternative di-
agnosis has been established in 10 not confirmed 
patients, while 2 co-infections were detected 
among confirmed patients: in 2 confirmed COV-
ID-19 patients there was H. influentiae superinfec-
tion and the 60% of not confirmed patients pre-
sented Influenza virus B infection. Other alterna-

tive diagnosis are detailed in Table 1. Confirmed 
COVID-19 patients most frequently had severe 
respiratory symptoms considering that 41% of 
these had PaO2/FiO2 ≤ 250 vs 0 patients in the 
not confirmed group, while the value of MEWS 
(Modified Early Warning Score), used at admis-
sion to stratify the patients’ severity, showed no 
significant difference.

Table 1 - Demographical, epidemiological, clinical, biochemical and radiological characteristics among COVID-19 
confirmed and not-confirmed patients.

Characteristics Total
A. Confirmed 

patients 
B. Not-confirmed 

patients
P

A vs B 

Number 37 17 20

Demographic
Gender (Males n, %)
Age (median, IQR)

24 (65)
37 (28)

11 (65)
49 (58)

13 (65)
29 (11)

0.980
0.001

Epidemiologic characteristics
Risk factor for COVID-19:

Contact with confirmed case (n, %)
Travel in affected area (n, %)
Contact with persons form affected area (n, %)
Other (n, %)
Comorbidities (n, %):

8 (22)
25 (68)
2 (5)
2 (5)

14 (38)

8 (47)
6 (35)
2 (12)
1 (6)
9 (53)

0
19 (95)

0
1 (5)
5 (25)

<0.001
<0.001
0.115
0.960
0.081

Time from onset of symptoms to hospitalization (mean, SD) 3.8 (+2.9) 4.7 (+2.9) 3.0 (+3) 0.089

Clinical characteristics at hospital admission
Fever (n, %)
Cough (n, %)
Dyspnea (n, %)
Arthralgies (n, %)
Conjunctivitis (n, %)
Other (n, %)

36 (97)
28 (76)
11 (30)
6 (16)
3 (8)
4 (11)

16 (94)
12 (70)
7 (41)
3 (18)
1 (6)

0

20 (100)
16 (80)
4 (20)
3(15)
2(10)
4 (20)

0.272
0.560
0.160
0.828
0.647
0.058

Chest computerized axial tomography (n, %) 
Ground-glass opacities (GGO) (n, %)

18 (49)
13(72)

12 (67)
10(83)

8 (43)
3 (37) 0.03

Laboratory findings
WBC count (mean, SD)
Neutrophil total count (mean, SD)
Lymphocyte count (mean, SD)
C Reactive Protein (mean, SD)
Procalcitonin* (mean, SD) 

7891+4048
5594+3880
1480+607

3.1+4
0.06+0.11

  
7037 (4908)
4745 (4716)
1567 (625)
3.4 (4.8)
0.03 (0.1)

8616 (4100)
6317 (3957)
1406 (617)
2.8 (4.2)
0.1 (0.1)

0.290
0.277
0.437
0.687
0.041

Alternative diagnosis (n, %): **
Influenza A virus
Influenza B virus
Haemophilus influentiae
Parainfluentiae virus
Streptococcus pneumonie

12
1(8)

6 (50)
3 (26)
1(8)
1(8)

2(17)
0
0

2(100)
0
0

10(83)
1(10)
6(40)
1(10)
1(10)
1(10)

0.001

Severity of clinical presentation:
MEWS ≥3 (n, %)
Clinical indication to hemogasanalysis (n, %)
PaO2/FiO2 ratio (mean, SD)
PaO2/FiO2 ≤250 (n, %) 

7
17

343+154
7

2 (12) 
15 (88)

341 (140)
7 (41)

5 (25)
2 (10)

359 (66)
0

0.306
<0.001
0.611
0.001

*: performed in 27 out of 37 patients; **extensively performed in 27 out 37 patients.
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n DISCUSSION 

In this study, epidemiological, clinical, radiolog-
ical and laboratory differences among confirmed 
and not-confirmed COVID-19 patients were ex-
plored. No clear clinical clues peculiar of COV-
ID-19 were not identified: the clinical picture is 
common to other seasonal respiratory infections. 
On the contrary, the reduction of PaO2/FiO2, and 
radiological pattern showing GGO may repre-
sent useful indications for suspecting COVID-19. 
The findings of this study may support clinical 
decisions during the initial evaluation of a sus-
pected patients, when an etiological diagnosis is 
still pending, and support the decision to start 
promptly a specific treatment even before the di-
agnosis.
This study represents a window on the early 
phase of the epidemic in Southern Italy. We be-
lieve that similar epidemiological situations may 
occur again, for example in other parts of the 
world currently initially affected, or in the case of 
a COVID-19 “second wave” or resurgence after 
initial control.
The main limit of this study is represented by the 
limited number of patients. We decided to stop 
the enrolment on March 10, 2020 in order to give 
a picture of initial outbreak phase, during which 
some decisions were driven mostly by epidemi-
ological factors more than criteria of clinical se-
verity. Indeed, in the initial phase, the need for an 
early diagnosis and prompt isolation of suspected 
cases is higher, so as to limit as more as possible 
the community spreading of the disease: for this 
reason, patients with mild disease were admitted 
to hospital, also. 
Despite these limits, some interesting remarks 
emerge. During this early phase COVID-19 pa-
tients are older than not confirmed patients: this 
finding is in line with several reports that identify 
older patients as those at higher risk for sympto-
matic and severe presentation of COVID-19 [5, 
8]. Moreover, many not-confirmed patients were 
admitted, even with mild diseases, for the pres-
ence of an epidemiological risk factor, in particu-
lar travels to affected areas of Northern Italy: this 
population, mainly travelling for study and work 
reasons, is younger. Similarly, the differences 
emerged among risk factors were probably driv-
en by the relevance attributed to epidemiological 
criteria at the beginning of the outbreak. 

The main remark is represented by the absence 
of any key clinical and laboratory signs that is 
distinctive for COVID-19 confirmed patients at 
hospital admission. Procalcitonin only is higher 
among not-confirmed patients, as also reported in 
another study [9], but its level, in any case, is not 
clinically important. Similarly, the use of MEWS 
at admission is not useful, in our study, to iden-
tify COVID-19 patients. According to our obser-
vation, the radiological picture showing a GGO 
and the presence of a PaO2/FiO2 ratio lower than 
250 are significantly predictive of COVID-19, 
only. Of interest is the spectrum of alternative di-
agnosis among not confirmed patients: 60% was 
infected with the influenza virus. This finding is 
in line with a recent similar report form Italy [10], 
and with the period of the study, when Influenza 
seasonal outbreak was still ongoing. Of note, two 
COVID-19 patients have a superinfection with H. 
influentiae.
In conclusion, even if the number of patients is 
small, we believe that this study can support 
clinicians to select clinical, biochemical and ra-
diological characteristics to consider at hospital 
admission, and to promptly suspect COVID-19, 
even before the laboratory confirmation of the di-
agnosis. The findings of these study may be even 
more useful in epidemiological situation like 
that present in the early phase of the epidemic. 
Moreover, the results of this study also support 
the performance of an extensive diagnostic pan-
el for respiratory pathogens, in order to exclude 
bacterial and viral superinfections in COVID-19 
patients and to obtain etiological diagnosis in not 
confirmed patients.
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