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ABSTRACT 
BACKGROUND: the emergency due to SARS-CoV-2 pan-
demic struck the national and regional health system that 
needed an effort to reorganise and increase resources to 
cope with a sudden, uncertain, and previously unknown situ-
ation. This study was conducted in the immediate aftermath 
of this difficult period.
OBJECTIVES: to describe clinical characteristics, short-term 
outcomes, and management of SARS-CoV-2 positive pa-
tients that accessed the emergency department (ED) of the 
San Luigi Gonzaga hospital of Orbassano (Turin district, Pied-
mont Region, Northern Italy) in March and April 2020. Fur-
thermore, this study aimed at investigating if a difference in 
patients characteristics, clinical management, and outcomes 
was present during time. 
DESIGN: comparison of different periods in a clinical cohort.
SETTING AND PARTICIPANTS: for each patient who ac-
cessed the ED and tested positive for SARS-CoV-2 swab, the 
ED medical record was collected and a descriptive analysis 
was performed on demographical characteristics, pre-exist-
ing comorbidities, parameters measured at triage, imaging 
exams results, lab tests results, separately for patients admit-
ted at the ED in four different periods.
MAIN OUTCOME MEASURES: discharge from ED, admis-
sion to hospital wards (low and high intensity of care), short 
term in-hospital mortality, hospital length of stay. The asso-
ciation between patients’ characteristics and the main out-
comes was measured using multivariable logistic models.
RESULTS: age of patients increased significantly from March 
to April, together with female prevalence and associated co-
morbid conditions. A significant difference in symptoms at 
presentation was not observed nor it was in laboratory test 
results. Severity at triage and need of intensive care resourc-
es were higher in the first weeks, together with the typical 
clinical presentation with respiratory failure and imaging with 
signs of bilateral interstitial pneumonia. Accordingly, in-hos-
pital mortality was higher in the first period. Nevertheless, 
nearly half of patients in the first period were discharged di-
rectly from ED showing mild COVID-19 cases. On the contra-
ry, in April an increasing need of hospitalisation in low inten-
sity of care beds was observed, whereas mild cases stopped 
to access the ED. 

CONCLUSIONS: the results of this study suggest that in few 
weeks of COVID-19 epidemic both management of the pa-
tients at the hospital level – and probably at territorial level re-
sulting in a different population who accessed to the ED – and 
the clinical characteristics of the COVID-19 patients changed. 

Keywords: COVID-19, hospital management, emergency department, 
in-hospital mortality

RIASSUNTO 
INTRODUZIONE: l’emergenza dovuta alla pandemia di 
SARS-CoV-2 ha colpito il sistema sanitario nazionale e regio-
nale, che ha dovuto riorganizzarsi e aumentare le risorse per 
fare fronte a una situazione improvvisa, incerta e nuova.
OBIETTIVI: descrivere le caratteristiche cliniche, gli outcome 
a breve termine e la gestione dei pazienti positivi al SARS-
CoV-2 che hanno avuto un accesso al pronto soccorso (PS) 
dell’ospedale San Luigi Gonzaga di Orbassano (TO) nei mesi 
di marzo e aprile 2020 e valutare se vi sia stata una differen-
za temporale nelle caratteristiche dei pazienti, nella gestione 
clinica e nei loro outcome. 
DISEGNO: confronti di diversi periodi temporali in una co-
orte clinica. 

WHAT IS ALREADY KNOWN
Q SARS-CoV-2 pandemic struck the national and region-
al health system that needed an effort to reorganise and 
increase resources to cope with a sudden, uncertain, and 
previously unknown situation.
Q Differences in clinical presentation during the pan-
demic period have been observed in China and a study 
identified a novel SARS-CoV-2 mutation in Europe.

WHAT THIS STUDY ADDS
Q During the first two months of emergency in Pied-
mont Region (Northern Italy), there was a change over 
time in type of COVID-19 patients accessing to the emer-
gency department of a regional hospital, who became 
older and with a more severe COVID-19 syndrome.
Q During the first two months of emergency in Pied-
mont Region, outcomes of COVID-19 patients improved 
over time with less needs of high intensity of care.
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INTRODUCTION
On January 9th 2020, the World Health Organisation 
(WHO) declared the identification of a new Coronavi-
rus responsible for severe pneumonias in China, and clas-
sified it as SARS-CoV-2. This virus is the cause of a respir-
atory disease that was called ‘COVID-19’. The first two 
cases in Italy were identified on February 19th and, from 
then on, a wave of the pandemic outbreak occurred, with 
232,997 confirmed infected cases and 33,415 deaths at 
the end of May.1
The Piedmont (a Region located in Northern Italy with a 
population of about 4 million inhabitants) is the second re-
gion in Italy for number of cases (more than 30,000 at the 
end of May, cumulative incidence: 703.26 per 100,000) 
and the epidemic curve raised dramatically after the 15th 
of March, with over 400 new infected subjects per day un-
til the end of April,2 as shown in figure 1. 
Patients with COVID-19 complain of cough, diarrhoea, 
nausea, vomiting, fever, headache, sore throat, anosmia, 
ageusia, weakness, and dyspnoea;3,4 SARS-CoV-2 infec-
tion is confirmed through nasopharyngeal and/or oro-
pharyngeal swabs. While the majority of cases proceed 
with a benign or mild clinical course, some develop inter-
stitial pneumonia with severe respiratory failure and need 
of intensive care resources. 
At the beginning of the pandemic, swabs were mainly per-
formed at the emergency departments (EDs) where symp-
tomatic patients arrived without a previous contact with 
the National Health System. After few weeks, the imple-
mentation of new tasks for several health local services let 
part of COVID-19 suspected patients to be managed di-
rectly at their home.5 
Differences in clinical presentation during the pandemic 
period have been observed in China6 and a study identified 
a novel SARS-CoV-2 mutation in Europe, leaving room for 
the hypothesis that the virus is also evolving during time.7 

Moreover, a gradual improvement of therapeutic plans im-
proved patients’ outcomes during time8 and the contain-
ment measures differently applied by each country may 
have changed patients’ sociodemographic characteristics.
The aim of this study was to investigate if clinical charac-
teristics, short-term outcomes, and management of SARS-
CoV-2 positive patients that accessed the ED of the San 
Luigi Gonzaga hospital changed over time from March to 
April 2020.

MATERIALS AND METHODS
In this study, all SARS-CoV-2 positive patients that acced-
ed to the ED of the San Luigi Gonzaga hospital in Orbassa-
no (TO), Italy, from the 1st March to the end of May 2020 
were retrospectively recruited. Due to the small number of 
infected cases acceded to the hospital in May (a total of 5 
patients), the analyses were restricted to patients recruited 
in the first two months of the study.
For each patient, the ED digital medical record with data 
regarding medical history, clinical presentation, symptoms, 
diagnostic tests (blood tests, imaging), treatment, and res-
piratory support performed in the ED was obtained.
The study was approved by the hospital ethical commit-
tee (protocol 5257 01.04.2020) and was conducted in line 
with the Helsinki declaration. 

STATISTICAL ANALYSIS
A descriptive analysis was performed on demographic char-
acteristics, pre-existing comorbidities, parameters meas-
ured at triage, imaging exams results, lab tests results, and 
outcome from ED (discharge or not discharge), separate-
ly for patients admitted at the ED in four different periods 
(1st-15th March, 16th-31st March, 1st-15th April, 16th-30th 
April 2020). Continuous variables were expressed as me-
dian and interquartile range (IQR), categorical variables as 
frequencies and percentages. 
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SETTING E PARTECIPANTI: sono state raccolte le cartelle cli-
niche di tutti i pazienti che hanno avuto un accesso in PS e il 
cui tampone è risultato positivo per SARS-CoV-2. Le caratte-
ristiche demografiche, le comorbidità preesistenti, i parame-
tri misurati al triage, i risultati degli esami diagnostici e i risul-
tati dei test di laboratorio sono stati descritti separatamente 
per quattro periodi temporali. 
PRINCIPALI MISURE DI OUTCOME: dimissione dal PS, tipo 
di reparto di trasferimento (a bassa o alta intensità di cura), 
mortalità intraospedaliera a breve termine, lunghezza del ri-
covero. L’associazione tra caratteristiche dei pazienti e i prin-
cipali outcome è stata misurata utilizzando modelli di regres-
sione logistica multivariati.
RISULTATI: l’età dei pazienti è aumentata tra marzo e apri-
le, così come la prevalenza di donne e le comorbidità asso-
ciate. Non si è osservata una differenza di sintomi all’accetta-
zione o di risultati dei test di laboratorio. La gravità clinica al 
triage e il bisogno di intensità delle cure sono stati più eleva-

ti nelle prime settimane, così come la presentazione clinica di 
insufficienza respiratoria e gli esami diagnostici con segni di 
polmonite interstiziale bilaterale. Concordemente, la morta-
lità intraospedaliera è stata più alta nel primo periodo. Tutta-
via, circa metà dei pazienti del primo periodo è stata dimes-
sa dal PS senza ricovero in quanto casi lievi di COVID-19. Al 
contrario, in aprile è aumentato il numero dei ricoverati, an-
che se in reparti a bassa intensità, mentre vi è stata una dimi-
nuzione di accessi in PS dei casi lievi. 
CONCLUSIONI: i risultati dello studio suggeriscono che nelle 
prime settimane di pandemia di SARS-CoV-2 sono cambiate 
sia le procedure di gestione dei pazienti a livello ospedaliero 
– e, probabilmente, anche sul territorio, come suggerito dal-
la differente popolazione che ha avuto accesso al PS – sia le 
caratteristiche cliniche e anagrafiche dei pazienti COVID-19.
 

Parole chiave: COVID-19, gestione ospedaliera, pronto soccorso, 
mortalità ospedaliera
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Kruskal-Wallis was used in order to analyse differences in 
distribution of continuous variables through the four pe-
riods, Fisher’s Exact and chi2 tests were used to compare 
categorical variables through the four periods where ap-
propriate.
Multivariable logistic regressions have been performed to 
estimate the odds ratio (OR) of the admission periods (ref-
erence period: the first two weeks of March) on the ED 
outcome (discharge or not discharge), considering pa-
tients’ age, gender, and comorbidities.
Additional analyses have been conducted on the subgroup 
of  hospitalised patients, describing and evaluating the dif-
ferences in hospital wards, length of stay, and in-hospital 
mortality separately for the four periods. 
Furthermore, in  hospitalised patients, multivariable logis-
tic regressions of the admission periods adjusting by pa-
tients’ age, gender, and comorbidities have been performed 
considering two different outcomes:
1. admission in different level of care wards: intensive care 
unit (ICU) and high dependency unit (HDU) vs internal 
medicine ward;
2. in hospital mortality.
All the analyses were performed using R software (version 
3.6.2). Statistical confidence level was fixed considering a 
first type error alpha equal to 0.05.

RESULTS
Among 2,450 patients admitted in the ED from the begin-
ning of March till the end of April 2020, 1,027 (42%) un-
derwent a nasopharyngeal swab: 224 (9%) patients result-
ed positive to SARS-CoV-2 and were included in this study.
Table 1 shows the demographic characteristics of the pa-
tients according to the four calendar periods. The num-
ber of ED visits by patients who tested positive changed 
over time, with a peak at the end of March. The age of the 
patients increased significantly (p<0.001) over time from 
a median age lower than 60 years in the first period to a 
median age above 80 years in the end of April. The gen-
der distribution of patients changed over time (p=0.017): 
the percentage of males, initially larger (63.3%) than the 
percentage of females (36.7%), decreased during the first 
three periods and they were overturned at the first period 

of April (64.1% of females and 35.9% of males). Nearly 
15% of patients were health professionals.
Table 2 shows the characteristics of the patients included in 
the study regarding:
Q� comorbidities and previous chronic conditions;
Q� triage parameters;
Q� diagnostic imaging exams;
Q� laboratory tests;
Q� symptoms;
Q� emergency department outcomes.
Nearly half of patients in the first two periods were affect-
ed by hypertension, while prevalence of hypertension in-
creased to 60% in the last two periods.
Interestingly, the prevalence of previous chronic conditions 
(always higher than 65%) changed over time (p=0.017), 
reaching the totality of patients in the last period. Accord-
ingly, the Charlson comorbidity index (CCI) significantly 
increased over time (p=0.009), mainly consisted of cere-
brovascular diseases, solid tumours, and a significantly in-
crease of dementia.
A statistically significant difference of the triage evaluation 
over time was observed (p=0.041): around 65% of patients 
received an immediate/urgent evaluation both in the first 
and in the last period, while more than half of the patients 
admitted between 16th March and 15th April received a de-
layed/expectant evaluation. Among patients evaluated im-
mediate/urgent at triage, the Fisher’s exact test highlighted a 
significant different distribution of ED discharge (p<0.001) 
and respiratory support (p <0.001) over time: indeed, more 
than half of the patients evaluated as immediate/urgent at 
triage in the first period were then discharged from ED 
(56%) and without any respiratory support (63%), while 
almost all of those evaluated as urgent in the last three pe-
riods died or were admitted to hospital (96%, 93%, and 
100%, respectively) and furthermore received a respiratory 
support (31%, 65%, 82%).
The median values of PaO2/FiO2 show that this parameter 
was out of the normal range in at least half of the patients 
in each period. According to the decline of oxygen satura-
tion, respiratory supports have been provided differently 
over time (p=0.007), above all in the last period (76.5% 
of the patients). 

DEMOGRAPHICAL CHARACTERISTICS                               1ST -15TH MARCH
MEDIAN [IQR]

16TH-31ST MARCH 
MEDIAN [IQR]

1ST-15TH APRIL 
MEDIAN [IQR]

16TH-30TH APRIL 
MEDIAN [IQR]

P-VALUE

No. (%) No. (%) No. (%) No. (%) No. (%)

No.                                               30 113 64 17
AGE                        56.7 [47.3;73.4] 59.8 [48.9;75.8] 73.0 [58.4;83.0] 80.1 [72.8;89.1] <0.001#

GENDER
Male 19 (63.3) 66 (58.4) 23 (35.9) 8 (47.1)

0.017°
Female 11  (36.7) 47 (41.6) 41 (64.1) 9 (52.9)

HEALTHCARE  
EMPLOYEE

No 28 (93.3) 97 (85.8) 50 (78.1) 15  (88.2)
0.279§

Yes 2 (6.7) 16 (14.2) 14 (21.9) 2 (11.8)

# Kruskal-Wallis test / test di Kruskal-Wallis   ° Chi2 test / test del chi2   § Fisher’s exact test / Test esatto di Fisher   IQR: Interquartile Range / range interquartile

Table 1. Demographical characteristics of the sample.
Tabella 1. Caratteristiche demografiche del campione.
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CHARACTERISTICS 1ST -15TH MARCH
MEDIAN [IQR]

NO. (%)

16TH-31ST MARCH 
MEDIAN [IQR]

NO. (%)

1ST-15TH APRIL 
MEDIAN [IQR]

NO. (%)

16TH-30TH APRIL 
MEDIAN [IQR]

NO. (%)

PVALUE

COMORBIDITIES AND PREVIOUS CHRONIC CONDITIONS

HYPERTENSION
No  13 (54.2)  52 (52.5)  21 (39.6)  5 (35.7)

0.329§
Yes  11 (45.8)  47 (47.5)  32 (60.4)  9 (64.3)

OBESITY
BMI<30 kg/m2  29 (96.7)  101 (89.4)  61 (95.3)  15 (88.2)

0.382§
BMI*30 kg/m2  1 (3.3)  12 (10.6)  3 (4.7)  2 (11.8)

PREVIOUS 
CHRONIC 
CONDITIONS       

No  6 (21.4)  37 (33.0)  17 (27.0)  0 (0.0)
0.017§

Yes  22 (78.6)  75 (67.0)  46 (73.0)  17 (100.0)
CCI 0.0 [0.0;2.0] 0.0 [0.0;2.0] 1.00 [0.0;2.0] 2.00 [1.0;3.0] 0.009#

COMORBIDITIES
none  20 (66.7)  68 (60.2)  37 (57.8)  7 (41.2)

0.316§one  6 (20.0)  27 (23.9)  20 (31.2)  4 (23.5)
more than one  4 (13.3)  18 (15.9)  7 (10.9)  6 (35.3)

TRIAGE PARAMETERS

TRIAGE 
EVALUATION

delayed/expectant  8 (33.3)  66 (59.5)  37 (57.8)  6 (35.3)
0.041°

immediate/urgent  16 (66.7)  45 (40.5)  27 (42.2)  11 (64.7)

TEMPERATURE
<37  9 (40.9)  38 (36.2)  25 (39.7)  9 (56.3) 

0.125§37-37.5  1 (4.5)  18 (17.1)  17 (27.0)  1 (6.3)
*37.5  12 (54.6)  49 (46.7)  21 (33.3)  6 (37.5)

PAO2/FIO2 (mmHg) Normal range 350-400 352.4 [276.1;395.2] 331.0 [248.8;409.5] 328.6 [271.4;385.7] 283.3 [221.4;327.4] 0.371#

RESPIRATORY 
SUPPORT

No  19 (67.9)  46 (43.0)  36 (58.1)  4 (23.5) 0.007§

Yes  9 (32.1)  61 (57.0)  26 (41.9)  13 (76.5)
DIAGNOSTIC IMAGING EXAMS

ULTRASOUND 
RESULTS

Consolidation  0 (0.0)  2 (2.1)  1 (2.1)  0 (0.0)
Irregular pleural line  0 (0.0)  1 (1.1)  0 (0.0)  0 (0.0)
Focal B lines  1 (4.5)  12 (12.8)  4 (8.3)  0 (0.0)
Multiple b lines (“light beam”)  5 (22.7)  29 (30.9)  8 (16.7)  3 (25.0)
Pleural effusion  0 (0.0)  0 (0.0)  2 (4.2)  2 (16.7)
Normal lung ultrasound scan    16 (72.7)  50 (53.2)  33 (68.8)  7 (58.3)

X-RAY 
RESULTS

Pneumonia  6 (23.1)  19 (17.9)  12 (21.1)  4 (25.0)
Bilateral pneumonia  4 (15.4)  41 (38.7)  16 (28.1)  6 (37.5)
Normal  16 (61.5)  46 (43.4)  29 (50.9)  6 (37.5)

CT RESULTS

Focal ground glass lesion  0 (0.0)  0 (0.0)  0 (0.0)  1 (14.3)
Bilateral ground glass lesions                               0 (0.0)  0 (0.0)  1 (12.5)  2 (28.6)
Diffuse ground glass lesions  0 (0.0)  1 (33.3)  0 (0.0)  1 (14.3)
Consolidation  0 (0.0)  1 (33.3)  0 (0.0)  0 (0.0)
Normal CT scan                                         1 (100.0)  1 (33.3)  7 (87.5)  3 (42.9)

LAB TESTS
WHITE BLOOD CELL (K/µL)            5.9 [4.2;6.8] 6.0 [4.7;8.0] 5.7 [4.6;8.3] 8.1 [5.2;11. 5] 0.273#

C-REACTIVE PROTEIN (mg/dL)              1.6 [0.5;6.9] 4.8 [1.4;11.4] 6.3 [1.5;11.6] 8.9 [2.7;15.8] 0.061#

PROCALCITONIN (ng/mL)        0.06 [0.04;0.08] 0.09 [0.04;0.21] 0.08 [0.05;0.18] 0.10 [0.05;0.42] 0.349#

LDH (U/L) 241.5 [174.0;349.5] 343.0 [219.5;460.5] 329.0 [225.5;411.5] 315.5 [269.3;507.8] 0.035#

LDH
<243 (U/L)  12 (50.0)  29 (28.2)  17 (33.3)  4 (25.0)

0.212§
*243 (U/L)  12 (50.0)  74 (71.8)  34 (66.7)  12 (75.0)

PLATELETS (%)  178.0 [131.0;217.8] 193.0 [148.0;237.0] 185.0 [166.8;240.5] 198.0 [188.3;296.5] 0.326#

LYMPHOCYTES (KµL)   1.14 [0.98;1.81] 1.12 [0.70;1.48] 1.08 [0.82;1.38] 1.20 [0.86;1.55] 0.481#

LYMPHOCYTES 
)0.9 (KµL)                            6 (24.0)  42 (38.5)  22 (36.7)  6 (37.5)

0.787§0.9-5.2 (KµL)                     19 (76.0)  65 (59.6)  36 (60.0)  10 (62.5)
*5.2 (KµL)                                  0 (0.0)  2 (1.8)  2 (3.3)  0 (0.0)

SYMPTOMS

COUGH
No  8 (30.8)  41 (39.0)  17 (31.5)  11 (64.7)

0.081°
Yes  18 (69.2)  64 (61.0)  37 (68.5)  6 (35.3)

DYSPNOEA
No  14 (56.0)  40 (39.6)  28 (54.9)  8 (47.1)

0.232°
Yes  11 (44.0)  61 (60.4)  23 (45.1)  9 (52.9)

DIARRHOEA,  
NAUSEA,  
VOMITING

No  21 (84.0)  84 (84.0)  36 (81.8)  16 (94.1)
0.743§

Yes  4 (16.0)  16 (16.0)  8 (18.2)  1 (5.9)

FEVER
No  4 (16.0)  18 (17.1)  8 (13.1)  4 (23.5)

0.747§
Yes  21 (84.0)  87 (82.9)  53 (86.9)  13 (76.5)

HEADACHE
No  25 (100.0)  96 (96.0)  41 (93.2)  17 (100.0)

0.552§
Yes  0 (0.0)  4 (4.0)  3 (6.8)  0 (0.0)

SORE THROAT
No  22 (84.6)  87 (84.5)  41 (83.7)  17 (100.0)

0.365§
Yes  4 (15.4)  16 (15.5)  8 (16.3)  0 (0.0)

EMERGENCY DEPARTMENT OUTCOMES
DISCHARGED  14 (46.7)  39 (34.5)  19 (29.7)  1 (5.9)

0.025§
NOT DISCHARGED  16 (53.3)  74 (65.5)  45 (70.3)  16 (94.1)

# Kruskal-Wallis test / test di Kruskal-Wallis    ° Chi2 test / test del chi2    § Fisher’s exact test / Test esatto di Fisher    BMI: body mass index / indice di massa corporea    IQR: Interquartile Range / range 
interquartile    CCI: Charlson Comorbidity Index / indice di comorbidità di Charlson    CT: computed tomography / tomografia computerizzata    LDH: lactate dehydrogenase / lattato deidrogenasi

Table 2. Characteristics of patients admitted at emergency department between March 1st and April 30th 2020. 
Tabella 2. Caratteristiche dei pazienti accettati in pronto soccorso tra il 1° marzo e il 30 aprile.
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As suggested by national guidelines, ultrasound and x-ray 
have been mainly performed at arrival in ED, more than 
70% and 85%, respectively, in each period, while CT has 
been performed just in atypical presentations, in case of 
uncertainty or complicated situations. Typical lung ultra-
sound patterns were observed, previously described9 as 
multiple B lines with light beam or pleural irregularity, 
mainly in the first two periods, whereas pleural effusion 
was present in a minority of cases. More than half of the 
patients had a negative ultrasound: the percentage of neg-
ative and atypical ultrasound findings (focal B lines, con-
solidation and pleural effusion) increased in the last two 
periods. X-ray exams showed unilateral or bilateral pneu-
monia, resulting positive in about half of the patients.
Examining laboratory test results, an inflammatory state 
was observed in many patients affected by COVID-19: C-
reactive protein median values were always out of the nor-
mal and increased over time (p=0.061). Similarly, LDH 
median values changed over time (p=0.035) and were al-
most always higher than the normality threshold, meaning 
that more than half of the patients had values out of the 
norm, as well as it occurred for procalcitonin.
All the patients admitted to the ED were symptomatic 
and symptoms did not significantly change over time. The 
symptoms most commonly reported were dyspnoea and 
cough. In addition, 83.6% of subjects reported fever in 
the previous days.
A total of 73 patients were discharged (quarantined at home 
in isolation), while 151 patients were admitted to another 
hospital ward (No. 147) or transferred to another hospital 
(No. 2) or died at the ED (No. 2). The number of patients 
transferred to their own home significantly decreased over 
time (p=0.025), being almost abated in the last period.
Details for hospitalised patients after ED are presented 
in table 3. Nearly half of them were admitted to HDU 
(37%) and ICU (19%) in the first period. The admission 
in HDU was still 44% in the second period, then signifi-
cantly decreased (p=0.038). Accordingly, deaths during the 
hospitalisation decreased over time, except for the last peri-
od and the length of stay for hospitalised people decreased 
from a median of 27 days in the first period to 15 days in 
the last one.

In table 4 and 5 results from multivariable logistic regres-
sion analyses are presented for short-term outcome (dis-
charge from ED) and medium-term outcomes (admission 
to ICU or HDU and death during hospitalisation), respec-
tively. The models confirmed the results observed in uni-
variate analyses, showing that over time hospitalisations of 
COVID-19 patients increased; nonetheless, hospitalised 
patients obtained more favourable outcomes.

DISCUSSION
After China, Italy was the second most affected country 
in the first months of SARS-CoV-2 pandemic10 and the 
Italian National Health System was one of the most in-
volved in responding to the immediate health care needs at 
the beginning of this emergency. EDs, together with pre-
hospital emergency systems, had to define new pathways 
and to create new protocols to warrant timely and effec-
tive care for the affected individuals and to limit spread of 
the disease on health care providers/hospital staff and on 
other inpatients. The whole health system needed to re-
organise out-of-hospital resources and to create addition-
al surge capacity especially for Intensive Care Resources 
(ICU beds, ventilators, Continuous Positive Airway Pres-
sure – CPAP) and for personal protective equipment sup-
ply. The relative novelty of this clinical syndrome, the un-
certainties in management and in containment measures 
and many controversial information added confusion to 
the entire process.11 In the experience of the authors on 
the field, a difference was perceived between the first weeks 
and the following period, but evidence is lacking and only 
hypotheses have been made about a change in virulence or 
the effect of lock-down measures. Thus, this study aimed 
to evaluate in a systematic way these impressions trying 
to identify a trend in the SARS-CoV-2 epidemic timeline.
In this scenario, at least in the first weeks of outbreak, the 
ED served not only as a first line resource for acute patient 
care, but also as a support for the Italian National Health 
Service to identify new cases and as a safety-net for gen-
eral practitioners (GPs) until a synergic coordinated sys-
tem was available. The findings of the present study are in 
line with these considerations: the number of cases admit-
ted to ED increased in March, reaching the peak of num-

CharaCteristiCs 1st -15th MarCh
Median [iQr]

no. (%)

16th-31st MarCh 
Median [iQr]

no. (%)

1st-15th april
 Median [iQr]

no. (%)

16th-30th april 
Median [iQr]

no. (%)

p-value

nuMber 16 73 44 16

hospital ward

internal medicine  7 (43.8)  39 (53.4)  32 (74.4)  11 (68.8)

0.038§sub intensive care  6 (37.5)  32 (43.8)  10 (23.3)  5 (31.2)

intensive care  3 (18.8)  2 (2.7)  1 (2.3)  0 (0.0)

death
No  9 (56.2)  46 (63.0)  32 (72.7)  9 (56.2)

0.509°
Yes  7 (43.8)  27 (37.0)  12 (27.3)  7 (43.8)

length of stay (days) 27.0 [13.3;46.5] 17.0 [8.0;27.0] 16.0 [7.5;25.5] 15.00 [9.0;24.5] 0.172#

# Kruskal-Wallis test / test di Kruskal-Wallis      ° Chi2 test / test del chi2      § Fisher’s exact test / Test esatto di Fisher

Table 3. Characteristics of hospitalized patients.
Tabella 3. Caratteristiche dei pazienti ospedalizzati.
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 OR (95%CI) P-VALUE

ADMISSION PERIOD
16th-31st March vs 1st-15th March 2.15 (0.71-6.66) 0.176
1st-15th April vs 1st-15th March 1.38 (0.38-4.99) 0.622
16th-30th April vs 1st-15th March 6.06 (0.62-144.20) 0.163

AGE 1.11 (1.07-1.15) <0.001
GENDER female vs male 0.41 (0.18-0.90) 0.029
CCI 1.49 (1.04-2.33) 0.051

OR: Odds ratio / odds ratio      CCI: Charlson Comorbidity Index / indice di comorbidità di Charlson

Table 4. Multivariable logistic regression of the admission period to emergency department on the short-term outcome (not discharged versus discharged from emer-
gency department).
Tabella 4. Regressione logistica multivariata per l’outcome a breve termine (non dimesso rispetto vs dimesso da pronto soccorso) rispetto ai periodi di accesso al 
pronto soccorso.

OR (95%CI) P-VALUE

A

ADMISSION PERIOD

16th-31st March vs 1st-15th March 0.58 (0.17-1.90) 0.375

1st-15th April vs 1st-15th March 0.34 (0.08-1.29) 0.117

16th-30th April vs 1st-15th March 0.59 (0.12-2.83) 0.517
AGE 0.97 (0.94-0.99) 0.022
GENDER female vs male 0.61 (0.28-1.32) 0.210
CCI 0.79 (0.62-0.98) 0.041

B

ADMISSION PERIOD

16th-31st March vs 1st-15th March 0.67 (0.19-2.37) 0.528

1st-15th April vs 1st-15th March 0.24 (0.06-0.97) 0.047

16th-30th April vs 1st-15th March 0.40 (0.08-1.99) 0.268
AGE 1.08 (1.05-1.13) <0.001
GENDER female vs male 0.74 (0.32-1.68) 0.475
CCI 1.12 (0.91-1.39) 0.275

OR: Odds ratio / odds ratio      CCI: Charlson Comorbidity Index / indice di comorbidità di Charlson

Table 5. (A) Multivariable logistic regression of the admission period to Emergency Department on the first medium-term outcome (subintensive or intensive care unit 
admission versus internal medicine ward admission, among hospitalized patients); (B) Multivariable logistic regression of the admission period to Emergency Department 
on the second medium-term outcome (death during hospitalization, among hospitalized patients).
Tabella 5. (A) Regressione logistica multivariata rispetto al primo outcome a medio termine (ricovero in terapia intensiva o subintensiva versuvss ricovero in reparto 
di medicina, nei pazienti ospedalizzati); (B) Regressione logistica multivarariata rispetto al secondo outcome a medio termine (morte durante l’ospedalizzazione, nei 
pazienti ospedalizzati).

Figure 1. Number of SARS-CoV-2 infected cases from 1st of March to 31st of May, Piedmont Region (Northern Italy). Data retrieved from Civil Defence database (avai-
lable from: https://github.com/pcm-dpc/COVID-19/blob/master/dati-regioni/dpc-covid19-ita-regioni.csv).
Figura 1. Numero di casi SARS-CoV-2 tra il 1° marzo e il 31 maggio, Regione Piemonte. Dati tratti dal database della Protezione civile (disponibile all’indirizzo: https://
github.com/pcm-dpc/COVID-19/blob/master/dati-regioni/dpc-covid19-ita-regioni.csv).
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ber of admitted patients in the second part of March, even 
if patients admitted to ED in the first two weeks of March 
were younger, presented with mild symptoms, according 
both to the laboratory tests results and imaging features, 
and with a higher probability to be discharged at home af-
ter the ED access.
The second period of March was characterized by a con-
siderable afflux of relatively young patients in their fif-
ties, mainly affected by interstitial pneumonia with typical 
findings at chest X-ray and lung ultrasound, with an im-
portant rise in infection markers and lactic dehydrogenase 
levels. Nearly half of patients needed respiratory support, 
suggesting that their health status was poorer than the one 
of the patients in the first period. However, the perceived 
severity expressed by triage evaluation was similar to those 
arriving at the beginning of the month, suggesting that the 
first cases could have been over-triaged because of the nov-
elty of the situation. This is in line with the experience of 
Lombardy Region and it is common in all healthcare sys-
tems where the emergency system is used to rapid turno-
ver and prepared to increase its capacity to cope with un-
expected events.12 
The majority of published data in China, Italy, and USA 
focused on the first month of outbreak;13-15 however, in 
the data here presented, the characteristics of patients ad-
mitted in ED changed drastically after the first two weeks 
of outbreak. In April, the number of COVID-19 admit-
ted to ED progressively decreased, whereas the age of the 
patients increased significantly (p<0.001). Similar results 
were observed by Petrilli et al. in the City of New York 
with a shift of two weeks, due to the different pandemic 
period in Italy and USA,16 and it is probably in part due 
to the outbreaks identified in residential care homes.
The change in number of patient’s admission in March and 
April only partially reflects the trend of outbreak in Pied-
mont Region (figure 1) that, after the increase in the sec-
ond part of March, still increased in the first part of April 
and decreased more slowly in the last observed period. This 
fact, together with the lower percentage of discharged pa-
tients after ED visit, suggests that a different organisation 
of COVID-19 patient care was effective in Piedmont, both 
from National Health Service and GPs. In fact, a reduction 
of inappropriate accesses of patients with mild symptoms 
was observed, suggesting a better management at GPs level. 
With regard to demographic distribution, a male preva-
lence was observed also in this study, similarly to previ-
ous findings.17 Interestingly, this pattern was overturned in 
the last two periods in April, after public health measures 
of containment were applied in Piedmont Region, reduc-
ing the spread of the disease in the active adult population. 
In fact, after the application of lockdown measures, the 
SARS-CoV-2 outbreaks were mainly among health profes-
sionals and residents of residential care homes.
This change in population characteristics is also evident 
looking at comorbidities at the moment of admission. In 

fact, as expected, the number of patients presenting one or 
more comorbidities increased overtime together with the 
increase in median age.
The patients admitted in the month of April were impos-
sible to treat as out-patients, because they were older, with 
several comorbid conditions, and showed altered labora-
tory tests and higher need of respiratory support than pa-
tients previously assisted. Anyway, they appeared to have 
less typical findings of COVID-19 pneumonia at first lev-
el imaging.
Regarding patients’ outcomes, the admission in HDU was 
higher in the month of March (almost a half of patients) 
and then decreased, while an increase in medical wards 
(low intensity of care wards) was observed in the last two 
periods. Furthermore, even if older patients with a high-
er prevalence of comorbidities were admitted, a decrease 
in the access to the ICU and in the length of stay for hos-
pitalised people was evident. Mortality tended to decrease 
during the hospitalisation, except for the last period (16th-
30th April). Petrilli et al.16 showed that in New York critical 
illness and mortality decreased over time. They advocat-
ed an improvement in outcomes over time due to famili-
arity with the disease, ongoing iteration of protocols and 
practices in response to observed outcomes, and initiation 
of new treatments. Similarly in Piedmont Region, an im-
provement in diagnostic path, outpatients healthcare reor-
ganisation, and improvement in guidelines for therapy and 
hospital care for COVID-19 patients was observed during 
outbreak period.18,19

The main limitation of this study is the limited sample 
size composed of patients recruited in a single hospital in 
the province of Turin. However, it is likely that the con-
secutive collection of all patients admitted to the ED in 
the reference hospital of a large area of the province is rep-
resentative at least of the Regional management of the 
SARS-CoV-2 epidemic.
In conclusion, the results of this study suggest that in few 
weeks of COVID epidemic changed the management of 
the COVID-19 patients at the hospital level and probably 
at territorial level, resulting in a different population who 
accessed to the ED both from baseline characteristics and 
clinical outcomes.
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Clinical and epidemiological characteristics associated 
with pneumonia at disease onset in patients admitted 
for COVID-19 to the Emergency Department of a large 
Hospital in Piedmont (North-Western Italy)
Caratteristiche cliniche ed epidemiologiche associate alla polmonite all’esordio di pazienti  
con un accesso per COVID-19 al Pronto Soccorso di un grande ospedale del Piemonte
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ABSTRACT 
OBJECTIVES: to explore clinical and epidemiological char-
acteristics associated with an imaging feature of COVID-19 
pneumonia at disease onset, in order to identify factors that 
may be evaluable by general practitioners at patient’s home, 
and which may lead to identify a more severe disease, need-
ing hospitalization. 
DESIGN: this is a retrospective/prospective observational 
hospital cohort.
SETTING AND PARTICIPANTS: the study population in-
cludes all patients consecutively admitted to the emergen-
cy department of Città della salute e della scienza University 
Hospital from 01.03 to 31.05.2020 with a confirmed diagno-
sis of SARS-CoV-2 infection.
MAIN OUTCOME MEASURES: patients were classified in 
two groups according to the findings of X-ray imaging, lung 
ultrasound and chest computer tomography, as pneumonia 
or not pneumonia patients. 
RESULTS: in multivariable analysis, factors most strongly asso-
ciated with emergency department admission with pneumo-
nia were age, oxygen saturation <90% (adj OR 4.16 ;95%CI 
1.44-12.07), respiratory rate >24 breaths/min (adj OR 6.50; 
95%CI 2.36-17.87), fever *38° (adj OR 3.05; 95%CI 1.53-
6.08) and the presence of gastroenteric symptoms (vomiting 
and diarrhea). A delay (> 7 days) between the appearance of 
the initial lung symptoms (cough and dyspnea) and the ad-
mission to the emergency department was also related to a 
higher probability of receiving a positive imaging report (OR 
4.99; 95%CI 2,02-12,34).
CONCLUSIONS: in order to reorganize the management of 
COVID-19 patients in Italy, in view of the risk of a second 
wave of epidemic or of local outbreaks, it would be desirable 
to relocate the triage, and possibly the patient’s care, from 
hospital to home. In this scenario it is important to identify all 
symptoms and signs associated with COVID-19 pneumonia 
that would facilitate the decision-making process of GPs lea-
ding to patients hospitalization.

Keywords: COVID-19, pneumonia, cohort study

WHAT IS ALREADY KNOWN
Q Few studies have focused on the association among 
initial symptoms, signs, and blood tests at hospital pres-
entation and the imaging features of pneumonia in COV-
ID-19 patients. 
Q An inconsistency between clinical symptoms and im-
aging appearances, especially at onset of disease, has 
been showed in previous reports.

WHAT THIS STUDY ADDS
Q In order to prepare the National Health System for the 
possibility of a second wave of epidemic, the triage and 
possibly the patient’s care should be relocated from hos-
pital to patient’s home. GPs should be provided with the 
assessment tools to evaluate the severity of patients with 
COVID-19.
Q The results of this study show which factors, evaluable 
by GPs in the community, are likely to be associated with a 
more severe disease, needing hospitalisation.

RIASSUNTO 
OBIETTIVI: indagare le caratteristiche cliniche ed epidemio-
logiche associate a una diagnosi strumentale di polmonite da 
COVID-19 all’esordio di malattia per individuare i fattori che 
possono essere valutati dai medici di medicina generale al do-
micilio del paziente e che possono portare all’identificazione 
di una malattia severa che necessita l’ospedalizzazione.
DISEGNO: coorte ospedaliera retrospettiva/prospettica.
SETTING E PARTECIPANTI: lo studio include tutti i pazien-
ti con un accesso consecutivo al Pronto soccorso dell’ospe-
dale Molinette (Azienda ospedaliera Città della salute e del-
la scienza di Torino) dal 1 marzo al 31 maggio 2020 con una 
diagnosi confermata di infezione SARS-CoV-2.
PRINCIPALI MISURE DI OUTCOME: i pazienti sono stati clas-
sificati in due gruppi, per presenza o assenza di polmonite, in 
base ai referti di radiografie, ecografia polmonare e TAC. 
RISULTATI: in un’analisi multivariata, i fattori maggiormente 
associati con un accesso in Pronto soccorso con diagnosi di 
polmonite sono l’età, la saturazione dell’ossigeno <90% (adj 
OR 4,16; IC95% 1,44-12,07), la frequenza respiratoria >24 
atti/min (adj OR 6,50; IC95% 2,36-17,87), la febbre *38° (adj 
OR 3,05; IC95% 1,53-6,08) e la presenza di sintomi gastro-
enterici (vomito e diarrea). Anche un ritardo > 7 giorni fra la 
comparsa dei sintomi polmonari (tosse e dispnea) e la presen-
tazione in pronto soccorso è associato a una maggiore proba-
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INTRODUCTION
The spread of severe acute respiratory syndrome Coro-
navirus 2 (SARS-CoV-2) in Europe and the severity of 
the Coronavirus disease (COVID-19) in affected pa-
tients were unequally distributed in different countri-
es.1 If compared with other countries besides China, 
the Italian epidemic started earlier and had dramatic ef-
fects in terms of number of affected patients, critical pa-
tients and deaths, particularly in some Northern Regions 
(Lombardy, Piedmont, Emilia-Romagna, and Veneto).2 
The first case of COVID-19 was diagnosed in Italy on 
the 20 February 2020.3 As of the 4 June 2020, Italy was 
one of the European countries with the largest number 
of COVID-19 cases (No. 234,119) and related deaths 
(No. 32,448).4
The available data, in particular from China, indicate that 
COVID-19 is a relatively mild condition in the majority of 
the affected individuals, but in others it can be very severe 
leading to decease.5 During the outbreak the majority of 
the Italian Regions adopted a hospital-based management 
of symptomatic patients. This approach became necessary, 
due to the deficiencies and unpreparedness of public health 
services and the poor efficiency of the community medi-
cine, even though it was well known from other pandem-
ics, dating back to 1918, that the most important measure 
to avoid the spread of a virus is the isolation of positive pa-
tients and, when possible, the home care.6,7 
One of the important lessons learnt after the CO-
VID-19 outbreak, considering the risk of a second wave 
in the forthcoming months, is the importance of empo-
wering community based medicine and allow GPs to per-
form the triage of COVID-19 patients in outpatient set-
tings. The decision level should be shifted from hospital to 
home care, allowing the identification at patients’ home 
of the severe cases that require hospitalization and intensi-
ve care. This approach will also avoid mild cases accessing 
the Emergency Departments (ED) and will limit hospital 
overcrowding and further spread of the infection.8 

When patients accessed the ED with COVID-19 sym-
ptoms, the diagnosis was primarily based on a polymerase 
chain reaction (PCR) test in order to confirm or rule out 
the presence of SARS-CoV-2 RNA in the patient’s naso-
pharynx.9 PCR is a reference test affected by a non-negli-
gible number of false negative results,10 therefore, physi-
cians needed to integrate their clinical gestalt along with 
clinical signs, laboratory findings, imaging features, and 
also with the characteristics of the patients (mainly co-

morbidities and age). This approach allowed to avoid mi-
sdiagnosis while facilitating the assessment of the clinical 
severity of the disease and the consequent decision betwe-
en hospital admission or discharge at home.11 Apparently, 
lungs were the most affected organs by COVID-19 and 
the lung imaging features of pneumonia at onset were re-
lated to a higher severity of COVID-19 disease and, in the 
majority of cases, to the need of hospitalization.12 
It is still not clear how the initial symptoms, signs and 
blood tests at ED presentation are related to the imaging 
features of pneumonia in COVID-19 patients. For this 
reason, in the present study the epidemiological and clini-
cal characteristics of patients accessing the ED of the larg-
est general hospital of Piedmont for COVID-19, during 
the first three months of the Italian COVID-19 outbreak 
have been described. The aim was to explore the factors as-
sociated to an imaging features of COVID-19 pneumonia 
at disease onset. In fact, it is relevant to learn from the pre-
vious experiences which factors, evaluable by GP at patient 
home, are likely to identify a more severe disease, needing 
for hospitalization. 

MATERIAL AND METHODS
DATA SOURCES
All patients reported to the competent authority (Servizi di 
igiene e sanità pubblica – SISP) by the Molinette Hospital 
(within the Città della salute e della scienza University Ho-
spital of Turin) with a diagnosis of SARS-CoV-2 infection 
(according to the Mandatory Reporting System related to 
Ministerial Decree of 15 December 1990  ‘Infectious and 
Transmissible Diseases Information System’),13 from the 1 
March to the 31 May 2020, were included in a retrospec-
tive/prospective observational cohort, enrolled for both re-
search and monitoring purposes in an Audit and Feedback 
intervention (part of the EASY-NET project).
Confirmed cases of COVID-19 were defined as patients 
who tested positive by a PCR assay on nasal and/or pha-
ryngeal specimen or broncho-alveolar lavage (BAL).

DATA EXTRACTION AND STATISTICAL ANALYSES
Epidemiological, demographic, clinical, laboratory, tre-
atment, and outcome data were collected using a standar-
dized data collection form, which was a modified version 
of the WHO International Severe Acute Respiratory and 
Emerging Infection Consortium case record form for seve-
re acute respiratory infections.14 

The available information was extracted by a team of med-

bilità di ricevere una diagnosi di polmonite (OR 4,99; IC95% 
2,02-12,34).
CONCLUSIONI: per riorganizzare la gestione dei pazienti 
COVID-19 in Italia, in vista di una possibile seconda ondata 
epidemica o di una ripresa di focolai locali, sarebbe auspicabi-
le riallocare il triage e possibilmente la cura dei pazienti dall’o-

spedale al domicilio. In questo scenario è importante identifi-
care i sintomi e segni associati alla polmonite COVID-19 che 
potrebbero aiutare il medico di medicina generale a decidere 
di ricorrere al ricovero del paziente.

Parole chiave: COVID-19, polmonite, studio di coorte
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ical doctors and experienced data managers from several 
sources of data: the notification of the infected patients to 
SISP and the hospital clinical databases (ED clinical re-
cords, hospital discharge letters, radiological reports).  
The chest imaging reports (X-ray imaging, lung ultrasound 
(LUS) and computer tomography (CT)) were all reviewed 
by a medical doctor and classified as follows: no patho-
logical findings; findings consistent with a COVID-19 
pneumonia; other abnormalities. The chest X-ray imaging 
reports considered to be consistent with a possible COV-
ID-19 pneumonia were: interstitial changes; lung consoli-
dations and ground glass opacity (GGO).15,16 The typical 
CT imaging of a COVID-19 pneumonia were GGO, con-
solidation, reticular pattern, and crazy paving pattern.17-18 
Finally, focal or diffuse B lines, associated with subpleural 
consolidations of lung parenchyma and pleural line thick-
ening and irregularities were considered a LUS patterns 
of a possible COVID-19 pneumonia.19, 20 For the pre-
sent analysis, patients were classified in two groups, with 
or without pneumonia, according to the findings of the 
imaging reports. One single exam with finding consistent 
with a COVID-19 pneumonia was sufficient to be includ-
ed in the pneumonia group. 
Comorbidity burden was defined assessing the age-unad-
justed Charlson comorbidity index.21 To summarize the 
information of basic physiological signs at certain intervals 
the National Early Warning Score 2 (NEWS2) was used. 
NEWS2 is the latest version of the National Early Warn-
ing Score (NEWS), which is a standardized score to assess 
acute illness.22 
The laboratory findings included in the analyses were: 
white blood cell count (WBC) (<4, 4-6, *6 103 uL and 
‘Not assessed’), serum -reactive protein (CRP) (<10, *10 
mg/L and ‘Not assessed’) and percent of lymphocytes. 
All the information was registered in a dedicated area of 
the web EPICLIN platform (https//new.epiclin.it/it/stud-
ies), developed by Clinical Epidemiology unit of the Città 
della salute e della scienza University Hospital with the aim 

of facilitate and standardize data collection, clinical moni-
toring and statistical analysis.
Epidemiological and clinical baseline characteristics, signs, 
symptoms at the admission to the ED were summarized 
using absolute and relative frequency and median and in-
terquartile range (IQR) according to the presence of fea-
tures consistent with a COVID-19 pneumonia. 
Crude and adjusted effect of patient characteristics on the 
presence of features consistent with a COVID-19 pneu-
monia were estimated performing logistic models. Firstly, 
in the model were included only demographic and clinical 
factors, identifying covariates among the factors easily eval-
uable by GPs (Model 1). To understand the possible role of 
blood tests we added WBC count and CRP in the model 
(Model 2). These two models were compared in terms of 
discriminatory accuracy and we evaluated the net reclassi-
fication improvement (NRI) in patient with and without 
imaging features consistent with a COVID-19 pneumonia 
(using a cut-off p>0.5). Furthermore, we evaluated the dis-
criminatory capacity of the model using the Receiver Op-
erating Characteristic (ROC) curve analysis. 
To assess the possible confounding effect of the time peri-
od, in the first model was also added the calendar period 
(two-week time intervals). Results are reported as sensitiv-
ity analysis in the supplementary materials.
Missing values were treated as a separate category. Assum-
ing that missing data are likely to be due to an absence of 
symptoms and a less severe disease onset, in a sensitivity 
analysis they were included them in the reference category 
of each variable, corresponding to less severe parameters. 
All analyses were performed by Stata 15.1 software (Stata-
Corp LP, College Station, TX, USA).

RESULTS
From the 1 March to the 31 May 2020 a total of 497 pa-
tients were admitted for COVID-19 to the ED of the larg-
est University Hospital in Piedmont (North-West of Italy). 
Among them, 287 patients (58%; 95%CI 53-62) diag-

Figure 1. Number of 
patients admitted for 
COVID-19 at Emergency 
Department of Città della 
Salute e della Scienza 
University Hospital (Presidio 
Molinette) from 01.03.2020 
to 31.05.2020 with 
and without COVID-19 
pneumonia.
Figura 1. Numero di 
pazienti ammessi per 
COVID-19 nel Pronto 
soccorso dell’ospedale 
universitario Città della 
salute e della scienza 
(Presidio Molinette) dal 
01.03.2020 al 31.05.2020, 
con e senza polmonite da 
COVID-19.
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Table 1. Epidemiological and clinical baseline characteristics of all patients admitted for COVID-19 at Emergency Department of Città della 
salute e della scienza University Hospital (Presidio Molinette) from 01.03.2020 to 31.05.2020.
Tabella 2. Caratteristiche cliniche ed epidemiologiche al baseline di tutti i pazienti ammessi per COVID-19 al Pronto soccorso dell’ospedale 
universitario Città della salute e della scienza (Presidio Molinette) dal 01.03.2020 al 31.05.2020. 

IMAGING OF COVID-19 PNEUMONIA

YES (No. 287) NO (No. 210) TOTAL (No. 497)
No. % No. % No. %

AGE − MEDIAN (IQR) 67.53 (54.40-79.39) 54.20 (39.00-70.70) 61.50 (50.03-76.94)
AGE − CLASSES

<50 years 40 13.94 84 40.00 124 24.95

50-59 years 63 21.95 50 23.81 113 22.74

60-69 years 57 19.86 22 10.48 79 15.90

70-79 years 57 19.86 24 11.43 81 16.30

*80 years 70 24.39 30 14.29 100 20.12
GENDER

Male 185 64.46 99 47.14 284 57.14

Female 102 35.54 111 52.86 213 42.86
CALENDAR PERIOD

01-15 March 40 13.94 61 29.05 101 20.32

16-31 March 154 53.66 79 37.62 233 46.88

01-15 April 55 19.16 36 17.14 91 18.31

16-30 April 31 10.80 19 9.05 50 10.06

1-15 May 5 1.74 12 5.71 17 3.42

16-31 May 2 0.70 3 1.43 5 1.01
HYPERTENSION

No 80 27.87 83 39.52 163 32.8

Yes 149 51.92 57 27.14 206 41.45

Unknown 58 20.21 70 33.33 128 25.75
COMORBIDITY CHARLSON INDEX

0 146 50.87 131 62.38 277 55.73

1 45 15.68 38 18.10 83 16.70

2 40 13.94 19 9.05 59 11.87

*3 56 19.51 22 10.48 78 15.69
GROUP OF COMORBIDITIES

Diabetes 43 14.98 20 9.52 63 12.68

Cardiovascular disease 32 11.15 18 8.57 50 10.06

Chronic respiratory diseases 21 7.32 27 12.86 48 9.66

Kidney disease 26 9.06 9 4.29 35 7.04

Cancer 24 8.36 10 4.76 34 6.84

Dementia 21 7.32 6 2.86 27 5.43

Liver disease 8 2.79 4 1.90 12 2.41

Other disease 64 23.02 31 14.98 95 19.59

nosed at ED arrival were found to have an imaging fea-
ture consistent with a COVID-19 pneumonia (figure 1). 
The outbreak of COVID-19 in Piedmont was centered in 
March (No. 334) and April (No. 141), followed by very 
few cases that needed hospitalization in May (No. 22). The 
proportion of patients with an imaging sign of pneumo-
nia at onset was higher in the period of time lasting from 
the 15 March to 30 April than in the first two weeks of the 
study period and in the last period of the study (figure 1).
In the pneumonia group the median age was 67.5 years 
(IQR 54.4-79.4), while 54.2 years (IQR 39.0-70.7) was 
the median for patients not affected by pneumonia. Fur-
thermore, the patients in the pneumonia group were pre-
vailingly males and hypertensive (table 1). 

Among the pneumonia patients, 49% presented with co-
morbidity (32% one and 17% presented two or more); 
the prevalence of comorbidity was 38% among patients 
not affected by pneumonia (27% one and 11% two or 
more). The most frequent co-existing illnesses were dia-
betes, cardiovascular diseases, chronic respiratory diseases, 
kidney diseases and cancer (table 1). The only comorbidi-
ties with a lower prevalence in the pneumonia group were 
the chronic respiratory diseases.
All vital signs at the ED admission were associated to im-
aging features of COVID-19 pneumonia (table 2). This 
observation is summarized by the NEWS2, which was 
higher in the pneumonia group than in the other patients 
(table 2). 
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IMAGING OF COVID19 PNEUMONIA

YES (No. 287) NO (No. 210) TOTAL (No. 497)
No. % No. % No.

WBC COUNT (103 uL)

<4 30 10.45 21 10.00 51

4-6 95 33.10 54 25.71 149

*6 158 55.05 91 43.33 249

Not assessed 4 1.39 44 20.95 48
CRP (mg/L)

<10 29 10.1 94 44.76 123

*10 251 87.46 70 33.33 321

Not assessed 7 2.44 46 12.90 53

Lymphocytopenia (%) 15.5 [9.6-
22.1] 21.6 [13.55-

31.05] 17.6 

TEMPERATURE *38°

No 206 71.78 166 79.05 372

Yes 71 24.74 15 7.14 86

Unknown 10 3.48 29 13.81 39
OXYGEN SATURATION <90%

No 230 80.14 178 84.76 408

Yes 54 18.82 5 2.38 59

Unknown 3 1.05 27 12.86 30
RESPIRATORY RATE >24 BREATHS/MIN

No 109 37.98 79 37.62 188

Yes 68 23.69 6 2.86 74

Unknown 110 38.33 125 59.52 235
HEART RATE *100 /MIN

No 177 61.67 119 56.67 296

Yes 94 32.75 52 24.76 146

Unknown 16 5.57 39 18.57 55

NEWS2 score 3 [1-6] 1 [0-2] 2
SYMPTOMS

Asymptomatic 3 1.05 19 9.05 22

Symptomatic 284 98.95 191 90.95 475

Fever 236 82.23 138 65.71 374

Lung symptoms 268 93.38 164 78.10 432

Cough 162 56.45 106 50.48 268

Dyspnea 146 50.87 51 24.29 197

Gastrointestinal symptoms 77 26.83 38 18.10 115

Nausea/vomiting 20 6.97 8 3.81 28

Diarrhoea 62 21.60 33 15.71 95

Neurological syntoms 24 8.36 17 8.10 41

Ageusia 22 7.67 15 7.14 37

Anosmia 12 4.18 11 5.24 23
EMERGENCY OUTCOMES

Discharge from hospital 36 12.54 138 65.71 174

Hospitalization 236 82.23 69 32.86 305

Death at emergency dept. 15 5.23 3 1.43 18

Table 2. Vital parameters, laboratory findings, symptoms, and outcomes of all patients admitted for COVID-19 at Emergency Department 
of Città della salute e della scienza University Hospital (Presidio Molinette) from 01.03.2020 to 31.05.2020.
Tabella 2. Parametri vitali, dati di laboratorio, sintomi ed esiti di tutti i pazienti ammessi per COVID-19 al Pronto soccorso dell’ospedale 
universitario Città della salute e della scienza (Presidio Molinette) dal 01.03.2020 al 31.05.2020.
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The following abnormalities of laboratory findings were 
observed in pneumonia patients compared to patients with 
a normal imaging, according to univariate analysis: a higher 
WBC count (median 6.30 *103/uL versus 6.22 *103/uL), 
and higher serum-reactive protein (CRP) (75.95 mg/L ver-
sus 15.50 mg/L) (data not shown), and a lymphocytopenia 
(median 15.50% versus 21.6%) (table 2). In particular, the 
87% of pneumonia patients versus the 33% of other pa-
tients had a CRP measurement *10 mg/L at onset (table 2).
Less than 5% of patients were asymptomatic at the admis-
sion to the ED (No. 22). Three out of these 22 patients 
showed features of COVID-19 pneumonia at X-ray and/
or at LUS in absence of any symptom (table 2). The most 
common symptoms since disease onset were fever (75%), 
cough (54%), and dyspnea (39%). The prevalence of the 
last two symptoms, evocative of a possible lung impair-
ment, was higher in patients with imaging of pneumonia 
than among other patients (93% versus 78%). The same 
pattern was observed for gastrointestinal symptoms (nau-
sea, vomiting, diarrhea), but not for other systemic ones 
including neurological symptoms (anosmia/ageusia) (table 
2). The number of patients hospitalized from the ED was 
305 (61%): as expected, the presence of pneumonia at ED 
admission is an important determinant of hospitalization 
(table 2).
The median duration from initial symptoms to emergen-
cy department admission was 4 days (range 0-9 days). This 
time interval was higher in patients of the pneumonia group 
for all symptoms, except for neurological ones (table 3). 
About 89% (No. 442) of patients had at least one chest im-
aging exam performed at ED. In the majority of patients at 
least one chest X-ray was performed; often the X-ray was 

IMAGING OF COVID-19 PNEUMONIA

YES (NO. 287) NO (NO. 210) TOTAL (NO. 497)

No. % No. % No. %

TIME FROM ONSET OF RESPIRATORY SYMPTOMS AND EMERGENCY DEPT. ADMISSION

Without respiratory symptoms 19 6.62 46 21.9 65 13.08

Onset on the day of admission (day 0) 53 18.47 46 21.9 99 19.92

Onset the week before admission (day 1-7) 155 54.01 95 45.24 250 50.3

Onset more than a week before admission (day >7) 60 20.91 23 10.95 83 16.7

TIME FROM ONSET OF GASTROINTESTINAL SYMPTOMS AND EMERGENCY DEPT. ADMISSION

Without gastrointestinal symptoms 210 73.17 172 81.9 382 76.86

Onset on the day of admission (day 0) 13 4.53 11 5.24 24 4.83

Onset the week before admission (day 1-7) 48 16.72 22 10.48 70 14.08

Onset more than a week before admission (day >7) 16 5.57 5 2.38 21 4.23

TIME FROM ONSET OF NEUROLOGICAL SYMPTOMS AND EMERGENCY DEPT. ADMISSION

Without neurological symptoms 263 91.64 193 91.9 456 91.75

Onset on the day of admission (day 0) 1 0.35 0 0 1 0.2

Onset the week before admission (day 1-7) 17 5.92 12 5.71 29 5.84

Onset more than a week before admission (day >7) 6 2.09 5 2.38 11 2.21

Table 3. Time from symptoms onset of all patients admitted for COVID-19 at Emergency Department of Città della salute e della scienza University Hospital (Presidio 
Molinette) from 01.03.2020 to 31.05.2020.
Table 3. Intervallo di tempo tra l’inizio dei sintomi in tutti i pazienti ammessi per COVID-19 al Pronto soccorso dell’ospedale universitario Città della salute e della 
scienza (Presidio Molinette) dal 01.03.2020 al 31.05.2020.

supported by a LUS. A LUS as the exclusive imaging exam 
was only performed in few patients (No.16). In 21 patients 
TC was performed alone; in 46 cases was combined with 
X-ray and/or LUS (data not shown).
In multivariable model not including laboratory tests, the 
factors most strongly associated with ED admission with 
pneumonia were age, oxygen saturation (adj OR 4.16; 
95%CI 1.44-12.07), respiratory rate (adj OR 6.50; 95%CI 
2.36-17.87) and fever (adj OR 3.05; 95%CI 1.53-6.08) 
(Table 4). The duration from initial lung symptoms (cough 
and dyspnea) to the emergency department admission was 
an independent predictive variable of pneumonia diagnosis. 
In particular, the lung impairment symptoms duration (a 
delay from symptoms to hospital admission greater than 7 
days) was related to a higher probability to receive a positive 
imaging report (OR 4.99; 95%CI 2.02-12.34). Further-
more, the presence of gastroenteric symptoms (vomiting 
and diarrhea), along with fever or cough, were associated 
with pneumonia (OR 1.77; 95%CI 1.06-2.98) (table 4). 
Analogous effects were estimated when including in the 
models the laboratory blood tests, even if the role of pa-
tients’ characteristics (age and gender) and fever were less 
evident. High levels of CRP were strongly associated with a 
higher probability of pneumonia (OR 9.52; 95%CI 5.13-
17.66), while WBC count was not informative at any cut-
off level. Including blood test in the multivariate model in-
creased the proportion of patients correctly classified (NRI: 
3.48% in patients with pneumonia and NRI: 5.71% in pa-
tients without pneumonia). Furthermore, the ROC curve 
analysis showed a better discriminatory capacity of the 
model including laboratory tests (c: 87%), versus the mod-
el without laboratory tests (c: 82%; p<0.001). 
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 CHARACTERISTICS
 

CRUDE EFFECT ADJUSTED EFFECTS 
(ALL VARIABLES EXCEPT FOR 

LABORATORY TESTS) 
(MODEL 1)

ADJUSTED EFFECTS 
(ALL VARIABLES INCLUDING 

LABORATORY TESTS) 
(MODEL 2)

 OR CI95%  OR CI95% P OR CI95% P

GENDER

Male 1 (1.00-1.00) – 1 (1.00-1.00) – 1 (1.00-1.00) –

Female 0.49 (0.34-0.71) <0.001 0.53 (0.34-0.82) 0.005 0.70 (0.43-1.16) 0.170
AGE CLASSES

<50 1 (1.00-1.00) – 1 (1.00-1.00) – 1 (1.00-1.00) –

50-59 2.65 (1.56-4.49) <0.001 2.11 (1.15-3.88) 0.016 1.45 (0.72-2.94) 0.303

60-69 5.44 (2.93-10.11) <0.001 3.86 (1.88-7.94) <0.001 2.46 (1.08-5.62) 0.032

70-79 4.99 (2.72-9.16) <0.001 3.95 (1.84-8.47) 0.000 1.61 (0.69,3.80) 0.274

*80 4.9 (2.77-8.66) <0.001 3.20 (1.47-6.98) 0.003 1.39 (0.57-3.36) 0.472

TEMPERATURE>38 

No 1 (1.00-1.00) – 1 (1.00-1.00) – 1 (1.00-1.00) –

Yes 3.81 (2.11-6.90) <0.001 3.05 (1.53-6.08) 0.002 1.7 (0.83-3.48) 0.145

Unknown 0.28 (0.13-0.59) 0.001 0.79 (0.26-2.40) 0.675 0.8 (0.24-2.64) 0.716
OXYGEN SATURATION<90%

No 1 (1.00-1.00) – 1 (1.00-1.00) – 1 (1.00-1.00) –

Yes 8.36 (3.28-21.33) <0.001 4.16 (1.44-12.07) 0.009 3.66 (1.23-10.87) 0.019

Not assessed 0.09 (0.03-0.29) <0.001 0.23 (0.05-1.18) 0.078 0.7 (0.11-4.32) 0.699
RESPIRATORY RATE >24 BREATHS/MIN

No 1 (1.00-1.00) – 1 (1.00-1.00) – 1 (1.00-1.00) –

Yes 8.21 (3.40-19.87) <0.001 6.50 (2.36-17.87) <0.001 3.88 (1.39-10.88) 0.010

Unknown 0.64 (0.43-0.94) 0.023 0.97 (0.61-1.53) 0.898 0.82 (0.50-1.37) 0.457
HEART RATE * 100 /MIN

No 1 (1.00-1.00) – 1 (1.00-1.00) – 1 (1.00-1.00) –

Yes 1.22 (0.81-1.83) 0.352 0.99 (0.60-1.64) 0.963 0.84 (0.48-1.46) 0.538

Unknown 0.28 (0.15-0.52) <0.001 0.63 (0.25-1.60) 0.328 0.56 (0.19-1.63) 0.286
CCI

0 1 (1.00-1.00) – 1 (1.00-1.00) – 1 (1.00-1.00) –

1 1.06 (0.65-1.74) 0.809 0.36 (0.18-0.69) 0.002 0.32 (0.16-0.67) 0.002

2 1.89 (1.04-3.42) 0.036 1.02 (0.49-2.11) 0.967 0.68 (0.30-1.52) 0.346

*3 2.28 (1.32-3.95) 0.003 0.9 (0.43-1.88) 0.772 0.87 (0.39-1.96) 0.744
TIME FROM ONSET OF RESPIRATORY SYMPTOMS AND EMERGENCY DEPT. ADMISSION

Asymptomatic 1 (1.00-1.00) – 1 (1.00-1.00) – 1 (1.00-1.00) –

Onset on the day of admission 
(day 0) 2.79 (1.44-5.42) 0.002 1.81 (0.84-3.93) 0.131 1.08 (0.45-2.59) 0.867

Onset the week before admis-
sion (day 1-7) 3.95 (2.18-7.14) <0.001 2.45 (1.16-5.18) 0.019 1.39 (0.59-3.29) 0.452

Onset more than a week before 
admission (day >7) 6.32 (3.08-12.96) <0.001 4.99 (2.02-12.34) <0.001 3.86 (1.38-10.83) 0.010

Gastrointestinal symptoms 3.96 (2.24-6.99) <0.001 1.77 (1.06-2.98) 0.031 1.92 (1.06-3.46) 0.030

Neurological symptoms 1.66 (1.07-2.57) 0.023 1.89 (0.84-4.23) 0.121 1.96 (0.81-4.75) 0.137
WBC COUNT (103 uL)

<4 1 (1.00-1.00) –    1 (1.00-1.00) –

4-6 1.23 (0.64-2.36) 0.530    1.1 (0.47-2.55) 0.825

*6 1.22 (0.66-2.25) 0.534    0.68 (0.30-1.54) 0.350

Not assessed 0.06 (0.02-0.20) <0.001    0.11 (0.02-0.83) 0.032
CRP (mG/L)

<10 1 (1.00-1.00) –    1 (1.00-1.00) –

*10 11.62 (7.10-19.04) <0.001    9.52 (5.13-17.66) <0.001

Not assessed 0.49 (0.20-1.21) 0.123    4.62 (0.85-24.96) 0.076
ROC (95%CI) 0.82 (0.79-0.86) 0.87 (0.84-0.90)

Table 4. Multivariable logistic analysis on the clinical and epidemiological characteristics associated with imaging features of COVID-19 pneumonia of all patients 
admitted for COVID-19 at Emergency Department of Città della salute e della scienza University Hospital from 01.03.2020 to 31.05.2020. 
Tabella 4. Analisi logistica multivariate delle caratteristiche cliniche ed epidemiologiche associate a caratteristiche di polmonite COVID-19 a livello radiologico, di tutti 
i pazienti ammessi per COVID-19 al Pronto soccorso dell’ospedale universitario Città della salute e della scienza (Presidio Molinette) dal 01.03.2020 al 31.05.2020.
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Results of the sensitivity analyses are reported in the Sup-
plementary materials. The time period did not affect the 
estimated effects and showed no association with the prob-
ability of pneumonia, except for a lower probability in the 
first two weeks (table S1, see on-line Supplementary ma-
terials).
When missing values are treated as a proxy of a less se-
vere disease and included in the reference categories of the 
model, main results are not affected (table S2).

DISCUSSION
In the cohort of patients admitted to the ED of a large hos-
pital in the North of Italy, with a positive PCR assay for 
COVID-19, 58% had a report of chest imaging abnormal-
ities. Similar prevalence of chest imaging abnormalities in 
COVID-19 patients were reported in other studies, mainly 
based on Chinese cohorts.16,23,24

Any chest imaging reports of the COVID-19 patients with 
findings consistent with a viral pneumonia was classified as 
pneumonia. This broad definition of pneumonia group led 
to the identification of patients with initial signs of lung 
involvement, as well as more severe lung impairment. In 
fact, the spread of the virus to the lung, even at its early 
stage, is an important marker of severity of disease.12

An inconsistency between clinical symptoms and imag-
ing appearances, especially at onset of disease, has been 
showed in previous reports.25 For this reason, investigating 
the characteristics of patients with radiologically diagnosed 
COVID-19 pneumonia admitted to the ED of a large hos-
pital, could improve the understanding of the clinical pro-
gression of the infection and the level of care needed for 
the patients, in order to identify which factors, evaluable 
by GP at patient’s home, are likely to identify a more severe 
disease, needing for hospitalization.
Consistently with previous reports, this study indicated 
that all age groups were susceptible to COVID-19; how-
ever elderly patients (*60 years old) experienced a more se-
vere disease and had a higher probability to present imag-
ing features of COVID-19 pneumonia at onset.26,27 The 
median age of patients was 61 years (49.7-76.47), similar 
to what was reported in a recent Italian cohort of hospital-
ized patients (61 years)28 and in a large case series from the 
New York area (63 years, IQR 52-75)29 and substantially 
higher than the Chinese cohorts (48.9 years ±16.3).30

As expected, the patients admitted to ED were prevalently 
male, which suggests a gender-based need for COVID-19 
hospital care. As previously suggested31,32 males may be 
more prone to develop severe disease; in this cohort, they 
experienced imaging features of COVID-19 pneumonia 
at onset in 66% of patients, versus 49% of females. This 
data is confirmed by multivariable analysis (adj HR 0.55; 
95%CI 0.36,0.85 to be female in model 1) and is in line 
with other Italian data concerning the epidemic,28 anyway 
this result is less evident in the model adjusted by blood 
tests (adj HR 0.70; 95%CI 0.43,1.16).

In a similar cohort of patients with a COVID-19 posi-
tive polymerase chain reaction assay, admitted to the ED 
of another large North Italian hospital, 58% had a re-
port of chest imaging abnormalities. Similar prevalence of 
chest imaging abnormalities in COVID-19 patients was 
reported in other studies, mainly based on Chinese co-
horts.16,23,24

Forty-five percent of patients had at least 1 comorbidi-
ty, this prevalence was lower than that reported by Wang 
(72.2%),27 Richardson (94%)29 and Grasselli 68%,3 but 
in line with other reports.33-35 Among older patients, co-
morbidities were common, however a relatively small per-
centage of patients had pulmonary diseases. As noticed 
by Petrilli et al.,36 the comorbidities we identified as as-
sociated with ED admission for COVID-19 were similar 
to those associated with any type of severe infectious dis-
ease requiring hospital care, excepting chronic respirato-
ry diseases. In fact, chronic respiratory diseases were pres-
ent in only 9% of the patients, with a lower prevalence in 
the group with pneumonia with respect to other patients 
without an apparent physiologic or epidemiological rea-
son. Coexisting chronic illnesses measured with the CCI 
are independent predictors of hospital admission and se-
vere outcomes (as it is for most illnesses).36 In this cohort 
they were also predictor of presenting imaging features of 
viral pneumonia on ED admission in crude multivariable 
model, however the association was not confirmed in the 
adjusted model. 
In line with previous Chinese studies,37,38 in this study was 
found that high WBC count, high serum CRP level and a 
lymphocytopenia upon admission were independently as-
sociated with the severity of the disease, and in this cohort 
with imaging features of pneumonia. The WBC count was 
normal in both groups, and there were no patients who 
presented a count >10*109/L at onset, which is the thresh-
old proposed by Zhang et al as strongly related to severe 
COVID-19 pneumonia.37 Several authors speculated that 
leucocytosis in COVID-19 disease could be a reflection of 
an excessive inflammation, and consequently a prognostic 
sign of severe diseases.37 Leucocytosis was accompanied by 
lymphopenia, present in more severe pneumonia at onset, 
as previously observed.23,34,39 

The early increase of inflammatory markers, in particu-
lar of CRP level, was already noticed as a marker of crit-
ical illness and, in this cohort, of an early pneumonia.36 
Lymphocyte count and serum CRP level are the labora-
tory findings most frequently reported as predictors of se-
vere prognosis in patients with COVID-19.40 As the lab-
oratory tests, are usually not evaluable at patient’s home 
by GP, a multivariable model not including these variables 
has been showed. However, the second model including 
WBC count and CRP value, demonstrated a better dis-
criminatory capacity versus the model without blood tests, 
increasing the proportion of patients correctly classified. 
This finding suggests the possibility to evaluate a different 
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organizational model for the home triage of GPs. In fact, it 
could be an advantage for the correct diagnosis to include 
a blood sampling in the GP’s domiciliary assessment. The 
blood sample could be processed at the nearest laboratory 
for a quick evaluation of CRP levels, at least.
The most common symptoms at admission were fever 
(75%), cough (54%) and dyspnoea (39%), and they were 
also the most frequently related to imaging features of viral 
pneumonia (82%, 56% and 50% respectively). The same 
was observed in a large cohort of 1,099 Chinese patients 
(fever was identified in the 43.8% and cough in the 68% 
of the patients at presentation),23 and in an Italian cohort 
of 233 patients, (67% of fever, 52% of cough, 35% of dys-
pnea).28 Indeed, these three symptoms are adopted as sug-
gested COVID-19 screening symptoms by WHO.41

Gastrointestinal (nausea, vomiting and diarrhoea), neuro-
logical symptoms (anosmia and ageusia), asthenia and sore 
throat were less common, but not rare in this cohort of pa-
tients (23%, 8%, 10% and 5% respectively). Neurological 
and gastrointestinal symptoms were more common in this 
cohort than in the previous published data.42 As expected, 
dyspnea at disease onset was reported in patients as an in-
dependent risk factor of being diagnosed with a viral pneu-
monia at emergency department admission (74% of fatal 
case in).43 There were not significant differences between 
the two groups of patients in terms of ageusia, anosmia, 
asthenia and sore throat upon admission. The presence of 
gastrointestinal symptoms, even if not directly related to a 
lung impairment, was prevalent in patients with pneumo-
nia. For this reason, gastrointestinal symptoms could be 
a signal of a systemic spread of the virus in the body, and 
thus considered a predictor of a more severe disease. 
The median incubation period from symptoms onset to 
ED admission was 4 days (interquartile range, 2 to 7). As 
Liang et al. observed, the prolonged interval from lung 
impairment symptoms and diagnosis predicted the clin-
ical prognosis of COVID-19.30 An association between 
pneumonia diagnosis and the latency from gastrointestinal 
symptoms onset and ED admission can also be observed. 
All the results are robust against sensitivity analyses, both 
treating missing values as a proxy of a less severe disease 

(assuming that the absence of a parameter or an exam was 
explained by the absence of reasons to perform it) and in-
cluding them in the reference categories of the model. The 
time period did not affect the estimated effects and showed 
no association with the probability of pneumonia, except 
for a lower probability in the first two weeks. As already 
noticed by Caramello et al.44 at the beginning of the pan-
demic, the diagnosis of COVID-19 was mainly performed 
at ED where symptomatic patients arrived without a pre-
vious contact with the National Health System. In this 
scenario in the first weeks the ED served as a support for 
public health system to identify new cases and the patients 
admitted were younger and presented with mild symptoms 
in respect to the following weeks of outbreak.
A deep knowledge of the natural history of COVID-19 
is the first step to guide the implementation of efficient 
clinical diagnosis and therapeutic activities. Understand-
ing how pneumonia diagnosis lies in the clinical course of 
COVID-19 disease could be important to fill the informa-
tion gaps. Finally, in order to reorganize the management 
of COVID-19 patients in Italy, in view of a possible sec-
ond wave of epidemic or of local outbreaks, it would be de-
sirable to relocate the triage, and possibly the patient’s care, 
from hospital to home. In this scenario, it’s important to 
notice that in absence of blood tests, in addition to sex and 
age class, presence of fever, respiratory and gastrointestinal 
symptoms from more than one week, oxygen saturation 
<90% and respiratory rate >24 breaths/min are all predic-
tive signs of COVID-19 pneumonia that could help GPs 
decide to hospitalize a patient. Potentially, a blood test for 
CRP performed at patient’s home by GPs could increase 
the proportion of patients correctly classified as pneumo-
nia patients.
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ABSTRACT 
OBJECTIVES: to describe the clinical and demographical 
characteristics of COVID-19 infected people in the Friuli Ven-
ezia Giulia Region (FVG, Northern Italy).
DESIGN: retrospective cohort study with an individual lev-
el record linkage procedure of different administrative data-
bases. 
SETTING AND PARTICIPANTS: the cohort included 3,010 
patients residing in FVG who tested positive for COVID-19 
between 1 March and 15 May 2020, 2020. Regional hospi-
tal admissions and deaths without hospital admissions up to 
June 1st, 2020 were analysed. Determinants of the probabili-
ty of a highly severe illness were investigated in terms of hos-
pitalisations or death without hospital admission.
MAIN OUTCOME MEASURES: COVID-19 patients were 
identified from regional epidemiological data warehouse. De-
mographical and clinical variables such as gender, age, pa-
tient’s comorbidities, vaccinations, ARBs/sartans prescriptions, 
and geographical residence variables were collected by linking 
different databases. Descriptive analyses were performed. Lo-
gistic multivariate regressions were used to estimate the prob-
ability of hospitalisation or death, whichever came first. Model 
coefficients and odds ratios (OR) were reported. 
RESULTS: COVID-19 population in FVG had a mean age of 
60 years and 59% were females. The study found that 37% 
had hypertension while patients with cardiologic diseases, 
diabetes, and cancer were around 15%; 22% of the cases 
were residing in retirement homes. Approximately 30% re-
ceived flu or pneumococcal vaccination and a similar propor-
tion of patients had at least one prescription of ARBs /sar-
tans in the previous 6 months. Statistical models showed a 
higher probability of a worst course of disease for males, el-
derly, highly complicated (in terms of resource use) subjects, 
in the presence of cardiologic diseases, diabetes, and pneu-
mococcal vaccination. People living in retirement homes had 
a lower probability of hospitalisation/death without hospital 
admission. The cohort was divided into two groups: COV-
ID-19 patients infected in the territory and infected in retire-
ment homes. Among COVID-19 patients infected in the ter-
ritory, the probability of hospitalisation/death was higher for 
males, for older individuals, and for those with comorbidities. 
Diabetes resulted to be a risk factor (OR 1.79; 95%CI 1.23-

2.62), as well as pneumococcal vaccination (OR 1.64; 95%CI: 
1.18-2.29), which is a likely proxy of fragile patients with pul-
monary disease. The flu vaccination showed a potential pro-
tective effect with a 40% lower probability of hospitalisation 
or death (OR 0.62; 95%CI 0.44-0.85). Among the retirement 
homes cohort group, a higher probability of a bad course of 
disease emerged for males and for more complex patients. 
CONCLUSIONS: the greatest risk of hospitalisation/death as 
a measure of more severe illness was confirmed for males, el-
derly, and for individuals with comorbidities. Flu vaccination 
seemed to have had a protective effect while pneumococcal 
vaccination likely identified a group of high-risk patients to be 
actively monitored. For patients infected in the territory, dif-
ferent hospitalisation strategies were implemented by the re-
gional health districts.
Keywords: COVID-19, retrospective analysis, hospitalisation, logistic 
regression, vaccination

RIASSUNTO
OBIETTIVI: descrivere le caratteristiche cliniche e demogra-
fiche della popolazione affetta da COVID-19 in Friuli Venezia 
Giulia (FVG), studiare i determinanti della probabilità di ag-
gravamento della malattia in termini di ricovero ospedalie-
ro o di decesso per i pazienti che non hanno subito ricovero.

WHAT IS ALREADY KNOWN
Q� COVID-19 hospitalised population showed a world-
wide highest proportion of males and of people with co-
morbidities such as diabetes, cardiac diseases, and hyper-
tension.
Q� Differences in clinical and demographical variables 
were found in different countries. 

WHAT THIS PAPER ADDS
Q� The study describes a cohort of COVID-19 infected 
population in Friuli Venezia Giulia, evaluating the prob-
ability of hospitalisation or death without hospital ad-
missions as a proxy of a more severe illness.
Q� The flu vaccination showed a potential protective ef-
fect on the hospitalisation/death, while pneumococcal 
vaccination was a proxy of fragile population.
Q� For patients residing in retirements homes, gender and 
comorbidities affected the probability of a bad course of 
the disease. 
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INTRODUCTION 
Following the first COVID-19 positive cases document-
ed in February 22.02.2020, the global number of infect-
ed cases highly increased in Italy according to an exponen-
tial trend1 in the first phase. Approximately 240,000 cases 
were registered as of June 2020, with almost 90% of pa-
tients residing in the Northern Regions.2,3 Limited infor-
mation has been available to describe the characteristics of 
Italian COVID-19 infected patients who needed hospital 
admission. A study by Inciardi and colleagues4 analysed 
demographical and clinical characteristics of 99 hospital-
ised patients. They found a mean age of 67 years, and a 
higher proportion of males. In the USA, a study on a co-
hort of 5,700 patients hospitalised in New York reported 
similar results with a lower mean age (63 years), a higher 
proportion of males, and a higher proportion of patients 
with hypertension, obesity, and diabetes.5 Different char-
acteristics were found in Georgia, where the analysis of 
305 hospitalised patients showed an equal proportion of 
males and females, and a proportion of 61% of patients 
older than 65 years.6 Other studies in different countries 
have shown variability in the hospitalised populations in 
terms of gender, age, and comorbidities.7-10 The associ-
ation of the severity of illness in patients under therapy 

with angiotensin receptor blockers (ARBs) and angioten-
sin-converting enzyme inhibitors (ACEIs) was checked by 
Li et al11 and no differences were found. Similar results 
were found in Spain in another study.12 Friuli Venezia Gi-
ulia is a small Region in the North-East of Italy with a 
population of 1,215,000 inhabitants and a low popula-
tion density (155 people per km2). The number of in-
fected people, tested as of May 15.05.2020, was 3,010 
cases. The regional epidemiological data warehouse con-
tains health information on all Friuli Venezia Giulia resi-
dents. It is integrated and allows to easily link information 
from different data sources. The aim of this study was to 
describe the COVID-19 positive population cohort, hos-
pitalised or not, and to identify with a multivariate logis-
tic model the demographical and clinical variables that in-
fluenced the probability of a worse course of the illness 
in terms of hospitalisations or death without hospital ad-
missions. 

MATERIAL AND METHODS 
MATERIALS 
This retrospective cohort study was based on the analysis 
of administrative data collected in the health information 
system of the Friuli Venezia Giulia Region. The regional 

DISEGNO: studio di coorte retrospettivo su base di popola-
zione basato su dati amministrativi da diverse fonti, incrocia-
ti a livello individuale con una procedura anonimizzata di re-
cord linkage. 
SETTING E PARTECIPANTI: la coorte è composta da 3.010 
soggetti residenti in FVG, con un test microbiologico positi-
vo per COVID-19 nel periodo 01.03.2020-15.03.2020. Sono 
stati analizzati i ricoveri avvenuti nelle strutture ospedaliere 
del FVG fino al 01.06.2020. 
PRINCIPALI MISURE DI OUTCOME: i pazienti affetti da 
COVID-19 sono stati individuati nel data-warehouse epide-
miologico regionale. Attraverso il record linkage, sono state 
considerate variabili demografiche e cliniche quali il genere, 
l’età, la complessità del paziente, le vaccinazioni, le prescri-
zioni di ARBs/sartani e la residenza geografica. Sono state ef-
fettuate analisi descrittive univariate e sono stati utilizzati mo-
delli logistici multivariati per stimare la probabilità di morte/
ospedalizzazione (quella delle due che sopravviene prima). I 
risultati sono riportati in termini di odds ratio (OR) e interval-
li di confidenza al 95%. 
RISULTATI: la popolazione affetta da COVID-19 in FVG era 
caratterizzata da un’età media di 60 anni e composta per il 
59% da femmine. Il 37% era affetto da ipertensione, men-
tre la proporzione di pazienti con patologie cardiache, diabe-
te o tumori si è attestata intorno al 15%. Il 22% dei soggetti 
risiedeva in residenze per anziani. Circa il 30% era vaccinato 
per influenza o per pneumococco, una proporzione simile di 
casi aveva ricevuto almeno una prescrizione di ACE inibitori/
sartani nei 6 mesi precedenti alla positività. I modelli statistici 
hanno messo in evidenza una maggiore probabilità di ricove-
ro o decesso per i maschi, i soggetti più anziani, più comples-

si (in termine di utilizzo di risorse), con malattie cardiologiche, 
con diabete e sottoposti a vaccinazione pneumococcica. Per i 
soggetti residenti in casa di riposo si rileva una minore proba-
bilità di ospedalizzazione o di decesso senza ricovero. La co-
orte è stata divisa in due gruppi, separando i pazienti positivi 
per COVID-19 residenti nel territorio da quelli residenti nelle 
case di riposo. La probabilità di peggioramento della malattia 
per gli infetti nel territorio è risultata più elevata per i maschi, 
per i più anziani e i maggiormente complessi, per esempio 
per storia di diabete (OR 1.79; IC95% 1.23-2.62) o sottopo-
sti a vaccinazione pneumoccoccica (OR 1.64; IC95% 1.18-
2.29), probabilmente come proxy di fragilità o pregresse ma-
lattie polmonari. La vaccinazione antinfluenzale ha mostrato 
un potenziale effetto protettivo sul verificarsi di ricovero o de-
cesso (OR 0.62; IC95% 0.44-0.85). Relativamente alle perso-
ne positive per COVID-19 residenti nelle case di riposo, è sta-
to riportato un rischio di peggiore decorso della malattia per i 
maschi e per i pazienti maggiormente complessi.
CONCLUSIONI: questo studio ha messo in luce un maggior 
rischio di aggravamento della malattia negli uomini, nei pa-
zienti anziani e in quelli con patologie preesistenti. La vacci-
nazione antinfluenzale è risultata associata a un effetto pro-
tettivo rispetto all’outcome composito utilizzato, mentre la 
vaccinazione antipneumococcica può essere utilizzata per 
identificare un gruppo di pazienti ad alto rischio da monito-
rare in maniera proattiva. Infine, lo studio mostra come le tre 
Aziende sanitarie regionali del FVG hanno adottato strategie 
di ricovero eterogenee per i casi residenti nel territorio.

Parole chiave: COVID-19, analisi retrospettiva, regressione logistica, 
probabilità di ricovero, vaccinazione antinfluenzale, vaccinazione 
antipneumococcica
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epidemiological data warehouse covers the entire popula-
tion and includes a number of health-related databases, 
linked at individual level through an anonymous encrypt-
ed identifier, which is modified every 6 months to guaran-
tee patient anonymity. Different data sources, usually up-
dated at the end of each month, were updated weekly or 
daily to allow a database with a short latency. 
For this analysis, seven databases were linked:
1. Laboratory register;
2. Hospital discharge register;
3. Pharmaceutical;
4. Vaccinations;
5. Municipal registry;
6. Retirement homes;
7. Adjusted clinical group (ACG) software database.13

COVID-19 infected patients were identified from the lab-
oratory database containing all the microbiological testing 
made in regional facilities. Subjects were defined affected 
by COVID-19 with at least one positive test for SARS-
CoV-2. Hospital discharge registers contain all the infor-
mation about the hospital admissions occurred in Friuli 
Venezia Giulia Region. Hospital discharge databases were 
used to identify positive cases with a hospital admission 
after a positive test or with a positive test performed dur-
ing the hospitalisation. The access to intensive care units 
for the hospitalised patients was also verified. The phar-
maceutical prescription database contains all the prescrip-
tions made by the physicians working in the public health 
system. It was used to analyse the pharmacological treat-
ments of the patients with a positive COVID-19 test in 
the 6 months before the disease. The study focused on 
the presence of at least one prescription of ARBs/sartans 
(ATC codes: C09*). Immunization database contains in-
formation on all the vaccines administered to the region-
al population. It was used to find positive cases with a 
previous pneumococcal or a flu vaccination for the sea-
son 2019-2020. The municipality register is an external 
data source and contains sociodemographical information 
about the regional population. It was used to complete the 
database with the date of death, when timely recorded. 
The retirement homes database is extracted from an ad-
ministrative informative system, mainly used for account-
ing purposes. It was employed to identify COVID-19 
positive patients who were residing in that kind of facil-
ity as, most likely, these patients represented a cluster of 
treatment. The adjusted clinical group (ACG) system, de-
veloped by the Johns Hopkins Bloomberg School of Pub-
lic Health, is a territorial grouper that stratifies the popu-
lation on the base of diagnosis and describes the case mix 
and the resource utilization. The ACG was used to eval-
uate comorbidities of the patients with COVID-19 fol-
lowing the Johns Hopkins criteria. Five classes of diseases 
were defined at high risk of worst outcomes for COV-
ID-19, using both Expanded diagnosis cluster (EDC), 
Rx-defined morbidity groups (Rx-MG). The five consid-

the items «congestive heart failure» and «ischemic heart 
-

nary disease (including emphysema, chronic bronchitis, 

The resource utilization band variable (RUB) was also 
considered as an index of complexity. It assumes a val-
ue from 0 (no use of health resources) to 5 (high use of 
health resources). Patients with a positive COVID-19 
test from 1 March 1 to 15 May 2020, 2020, residing in 
Friuli Venezia Giulia at the time of the exam were consid-
ered in this study. After an empirical analysis, it was de-
cided to use 14 days of follow-up for the hospitalisations 
or deaths without hospitalisations.
 
METHODS
Descriptive analyses were made using contingency tables 
on the total number of positives, divided into three groups: 
hospitalised, dead without hospitalisation, non-hospital-
ised. The frequency was stratified for the different varia-
bles of the data set.
A general linear model with a logistic link function was 
used to estimate the probability of hospitalisation or death 
without hospital admissions. The general expression of the 
model adopted is the following:

P (Y = y) = / (x) = 
exp (`0 + `1 X1 + `2 X2 + ... + `k Xk) 

1 + exp (`0 + `1 X1 + `2 X2 + ... + `k Xk) 

The odds ratio and the 95% confidence intervals (CI) were 
estimated and the model goodness of fitting was checked 
using the ROC curves. All the statistical analyses were 
made using SAS-EG software14 and R.15 

RESULTS 
UNIVARIATE ANALYSIS 
The number of patients with a positive COVID-19 test-
ing up to 15.05.2020 residing in Friuli Venezia Giulia Re-
gion was 3,010 (59% females; 1,776 with a mean age of 
60 years; 1st quartile 44 years; median 60 years; 3rd quar-
tile 80 years). The proportion of infected who lived in a 
retirement home was 22%. A higher proportion of infect-
ed patients resided in the Health district (HD) 3 (47.9%). 
The infected patients with cardiac diseases, diabetes, hy-
pertension, and cancer were respectively 15.7%, 14%, 
37.7%, and 10%, and mean and median RUB was 2; 660 
patients (22%) had 2 or more comorbidities, in terms of 
ACG variables. Thirty seven percent of patients had re-
ceived flu vaccination and 32.7% pneumococcal vacci-
nation. Almost 30% had prescriptions of ARBs/sartans 
in the 6 months preceding the infection (table 1). There 
were 831 patients (27% of the infected ones) with at least 
one hospital admission for COVID-19. Men accounted 
for 54% of hospitalised patients. A higher mean age was 
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found in the group of hospitalised patients (71 vs 55; t-
test <0.0001). Differences emerged in the proportion of 
patients hospitalised in the different HDs, with higher 
percentages in the comorbidity groups; almost half of the 
patients with comorbidities needed hospitalisation. The 
mean RUB differed between hospitalised and not hospi-
talised groups (2.8 vs 1.9, t-test <0.0001). By univariate 
analysis, approximately 40% of patients with a flu/pneu-
mococcal vaccination or ARBs/sartan prescriptions had 
a hospitalisation (table 1). The number of patients who 
died without hospitalisation was 112 (77 females) and al-
most all were above the age of 76 years. Approximately 
84% were residing in retirement homes, characterized by 
higher RUB category, comorbidities, and vaccinated. 

MULTIVARIATE ANALYSIS: LOGISTIC MODEL RESULTS 
A logistic model was used to estimate the probability of 
the composite study variable (hospitalisation/death with-
out hospitalisation) for the 3,010 infected patients residing 
in Friuli Venezia Giulia. Higher age, higher RUB, pneu-
mococcal vaccination, and residence in HD1 increase the 
probability of a worse course of illness (table 2). The area 
under the ROC curve (figure 1A) was 0.80, index of a good 
fitting of the model.16 In terms of odds ratio the proba-
bility of hospitalisation/death for women was 60% lower 
compared to men (OR 0.43; CI95% 0.35-0.52). Increas-
ing age amplified the risk and a similar result was found for 
patients’ comorbidities in terms of RUB. Cardiologic dis-
eases (OR 1.32; 95%CI 1.01-1.72) and diabetes (OR 1.32; 
95%CI 1.01-1.73) were the risk factors that increased by 
30% the probability of worst outcome. Other comorbidi-
ties, flu vaccination, and pharmacological prescriptions had 
not a significant effect; however, pneumococcal vaccina-
tion increased the probability of hospitalisation/death (OR 
1.53; 95%CI 1.19-1.97), probably because it caught the ef-
fect of pulmonary disease, not identified by the ACG algo-
rithm. The interaction between the two vaccinations had 
not a significant effect and was excluded. Another variable 
that affected the outcome variable of the model was the pa-
tient’s residence in a retirement home. In fact, this group 
of infected patients had 62% lower probability of a hospi-
tal admission (OR 0.38; 95%CI 0.28-0.51). In addition, 
a geographical effect emerged in terms of HD of residence 
with a higher probability of worst outcome for people re-
siding in HD1 (figure 2). The cohort was divided into two 
groups, because in Friuli Venezia Giulia Region a large part 
of retirement home users is not self-sufficient and receives 
health assistance 24/7. The hospitalisation in these facilities 
could be influenced by other exogenous factors as different 
management strategies. 

GROUP 1: infected people residing in the territory
The area under the ROC curve was 0.84 (figure 1B). As for 
the total cohort, females had a lower probability of worst 
outcome. Even the increasing age and RUB amplified the 

risk. Diabetes increased the probability of hospitalisation/
death by 79% (OR 1.79; 95%CI 1.23-2.62). An inter-
esting protective effect of flu vaccination was found, with 
vaccinated patients showing a 40% lower probability of 
hospitalisation/death (OR 0.62; 95%CI 0.44-0.85). On 
the other hand, pneumococcal vaccination seemed a risk 
factor on the probability of bad course of disease, proba-
bly identifying patients with pulmonary diseases. A geo-
graphical effect was found, with people residing in HD1 
and HD2 with a higher probability to be hospitalised 
compared to HD3 residents (table 3, figure 2). 

GROUP 2: infected people residing in retirement homes
The analysis of retirement home patients showed that the 
only variables to have an effect on the probability of hos-
pitalisation or death (without a hospital admission) were 
gender and complexity in terms of resource use. Age and 
RUB were considered as continuous variables because pa-
tients were concentrated in few RUB classes and few age 
classes. A higher RUB increased the probability of worst 
outcome by 17% (OR 1.17; 95%CI 1.02-1.35). Also in 
this group, females had a 60% lower probability of worst 
outcome. In this group, the contribution of deaths in the 
outcome variable was higher. 
Focusing only on the probability of hospitalisation, ex-
cluding the deaths, the model showed that the HD of res-
idence was the main player on the probability of hospi-
talisation; this was due to strategical/managerial reasons.

DISCUSSION 
In this study, hospital admissions and death of non-hospi-
talised patients were investigated as a composite variable, 
proxy of a bad evolution of the disease, as a healthcare out-
come. COVID-19 infected females had a lower probability 
of hospital admissions respect to males, consistent with oth-
er international studies.4,5,7 Residing in a retirement home 
was an important determinant in the hospitalisation. Per-
haps, hospitalisation among retirement home guests relied 
on the different strategies adopted by the HD directorates. 
In the Friuli Venezia Giulia Region, 669 infected cases 
(22% of all COVID-19 positive individuals) were concen-
trated in few retirement facilities, often in small municipal-
ities. Different health strategies were adopted, with some 
HDs deciding to treat patients inside the retirement home, 
which were prepared for intra-hospitalisation, while oth-
er HDs hospitalised the patients. Thus, different strategies 
were adopted even inside a small Region like Friuli Venezia 
Giulia, with a central regional directorate. Even with differ-
ent strategies, the characteristics that most affected the risk 
of a bad evolution of the disease were age and patients’ co-
morbidities. Focusing on deaths, a higher proportion in fe-
males was found. This was due to the older mean age of the 
women group within retirement homes (87 vs 80) and to 
the fact that 75% of the infected patients in the retirement 
homes were females. 
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VARIABLE COVID-19 CASES IN FRIULI VENEZIA GIULIA REGION

HOSPITALIZED 
PATIENTS

DEATHS WITHOUT 
HOSPITALIZATION

NOT HOSPITALIZED OR 
DEATHS WITHOUT HOSP.

TOTAL CASES

No. % (RAW) No. % (RAW) No. % (RAW) No. % (RAW)

GENDER
Female 385 46.3 77 68.8 1,314 63.6 1,776 59.0

Male 446 53.7 35 31.3 753 36.4 1,234 41.0

AGE CLASS (YEARS)

0-30 26 3.1 0 0.0 455 22.0 481 16.0

31-45 42 5.1 0 0.0 276 13.4 318 10.6

46-60 137 16.5 0 0.0 638 30.9 775 25.7

61-75 225 27.1 5 4.5 275 13.3 505 16.8

76+ 401 48.3 107 95.5 423 20.5 931 30.9

RETIREMENT HOME
No 631 75.9 18 16.1 1,692 81.9 2,341 77.8

Yes 200 24.1 94 83.9 375 18.1 669 22.2

HEALTH DISTRICT

1 211 25.4 3 2.7 417 20.2 631 21.0

2 248 29.8 43 38.4 647 31.3 938 31.2

3 372 44.8 66 58.9 1,003 48.5 1,441 47.9

RUB

0 34 4.1 0 0.0 314 15.4 348 11.7

1 168 20.3 11 9.8 726 35.6 905 30.4

2 106 12.8 7 6.3 349 17.1 462 15.5

3 268 32.4 29 25.9 402 19.7 699 23.5

4 119 14.4 26 23.2 138 6.8 283 9.5

5 131 15.9 39 34.8 110 5.4 280 9.4

CARDIAC DISEASE
No 589 71.3 68 60.7 1,853 90.9 2,510 84.3

Yes 237 28.7 44 39.3 186 9.1 467 15.7

DIABETES
No 648 78.5 27 24.1 1,885 92.4 2,560 86.0

Yes 178 21.5 85 75.9 154 7.6 417 14.0

HYPERTENSION
No 341 41.3 38 33.9 1,475 72.3 1,854 62.3

Yes 485 58.7 74 66.1 564 27.7 1,123 37.7

CANCER
No 672 81.4 93 83.0 1,899 93.1 2,664 89.5

Yes 154 18.6 19 17.0 140 6.9 313 10.5

FLU VACCINATION
No 407 49.0 17 15.2 1,467 71.0 1,891 62.8

Yes 424 51.0 95 84.8 600 29.0 1,119 37.2

PNEUMOCOCCAL 
VACCINATION

No 425 51.1 23 20.5 1,577 76.3 2,025 67.3

Yes 406 48.9 89 79.5 490 23.7 985 32.7

ARBS/SARTANS
No 436 52.5 78 69.6 1,530 74.0 2,044 67.9

Yes 395 47.5 34 30.4 537 26.0 966 32.1

Table 1. Univariate analysis: description of the cohort of patients with COVID-19 who were hospitalised or who died with/without hospitalisation in Friuli Venezia Giulia 
Region, March-May 2020.
Tabella 1. Analisi univariata: descrizione della coorte di pazienti COVID-19 positivi ospedalizzati o deceduti con/senza ospedalizzazione in Friuli Venezia Giulia, marzo-
maggio 2020. 

The focus on infected population not residing in retire-
ment facilities allowed to highlight hospitalisation deter-
minants of the infection in the Region. In this study, di-
abetes increased the risk of hospitalisation, in line with 
other works,5,17-19 whereas anti-flu vaccination showed a 
protective effect. In USA, a recent study showed a nega-
tive association between flu vaccination and mortality for 
COVID-19.20 Another work in Brazil21 found better out-
comes for flu vaccinated patients. Anyways, it cannot be 
excluded that vaccination caught the effect of another la-
tent variable, such as a major attention to individual health 
care. On the other hand, pneumococcal vaccinated pa-
tients had a higher risk of a bad evolution of the illness, 
a finding likely to represent a proxy of pulmonary disease. 
Differently from flu vaccination provided to people older 

than 65 years, in Friuli Venezia Giulia, in the last years, the 
selection of the population eligible for pneumococcal vac-
cination changed and followed different criteria. One of 
the most used was to admit to vaccination people with a 
high level of fragility, evaluated by the general practitioner, 
regardless of age. The effect caught by the pneumococcal 
vaccination is important, because it allows to identify peo-
ple with pulmonary diseases not reached by the ACG al-
gorithm, which could also be useful within a COVID-19 
preventive policy. The effect of lower hospital admission 
in infected people with a flu vaccination is also interest-
ing, especially because adjusted for age and comorbidities. 
The interaction between the two vaccinations was consid-
ered in the models, but the effect was not relevant and the 
variable was excluded. 
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VARIABLE LOGISTIC MODEL: PROBABILITY OF HOSPITALIZATION OR DEATH
FRIULI VENEZIA GIULIA REGION

ESTIMATE STANDARD 
ERROR

PR > CHI2 SIGN. ODDS 
RATIO

(CI95%)

INTERCEPT 1.3907 0.2579     
GENDER F vs M -0.8326 0.0982 <.0001 * 0.435 (0.358-0.527)

AGE

0-30 vs 76+ -32.782 0.2641

<.0001 *

0.038 (0.022-0.062)

31-45 vs 76+ -21.438 0.2277 0.117 (0.074-0.182)

46-60 vs 76+ -19.007 0.1724 0.149 (0.106-0.209)

61-75 vs 76+ -0.9071 0.1480 0.404 (0.301-0.539)

RUB

0 vs 5 -1.2674 0.2729

<.0001 *

0.282 (0.164-0.477)

1 vs 5 -0.8812 0.2045 0.414 (0.277-0.618)

2 vs 5 -0.6929 0.2168 0.500 (0.326-0.764)

3 vs 5 -0.4445 0.1749 0.641 (0.454-0.902)

4 vs 5 -0.2558 0.1867 0.774 (0.537-1.116)
CARDIOLOGIC DISEASES YES vs NO 0.2798 0.1361 0.0398 * 1.323 (1.013-1.728)
DIABETES YES vs NO 0.2810 0.1372 0.0405 * 1.324 (1.012-1.734)
HYPERTENSION YES vs NO -0.0174 0.1200 0.8846  0.983 (0.776-1.242)
CANCER YES vs NO 0.00807 0.1475 0.9564  1.008 (0.755-1.347)
FLU VACCINATION YES vs NO -0.2443 0.1302 0.0607 * 0.783 (0.606-1.009)
PNEUMOCOCCAL VACCINATION YES vs NO 0.4275 0.1291 0.0009 * 1.533 (1.191-1.976)
ARBS/SARTANS YES vs NO 0.1297 0.1085 0.2320  1.138 (0.920-1.407)
RETIREMENT HOME YES vs NO -0.9521 0.1497 <.0001 * 0.386 (0.287-0.516)

HEALTH DISTRICT
1 vs 3 0.3127 0.1243

0.0340 *
1.367 (1.071-1.744)

2 vs 3 0.1704 0.1086 1.186 (0.958-1.47)

Table 2. Odds ratios of hospitalization or death of patients with COVID-19 in Friuli Venezia Giulia Region, according to selected variables. 
Tabella 2. OR di ospedalizzazione o di morte dei pazienti con COVID-19 in Friuli Venezia Giulia, in base alle variabili selezionate.

 VARIABLE LOGISTIC MODEL: PROBABILITY OF HOSPITALIZATION OR DEATH
 TERRITORY

ESTIMATE STANDARD 
ERROR

PR > CHI2 SIGN. ODDS 
RATIO

(CI95%)

INTERCEPT 1.6417 0.3912    
GENDER F vs M -0.7924 0.1157 <0.0001 * 0.453 (0.360-0.567)

AGE

0-30 vs 76+ -3.5134 0.2839

<0.0001 *

0.030 (0.017-0.051)

31-45 vs 76+ -2.3740 0.2503 0.093 (0.057-0.151)

46-60 vs 76+ -2.1346 0.1993 0.118 (0.080-0.174)

61-75 vs 76+ -1.2940 0.1806 0.274 (0.192-0.389)

RUB

0 vs 5 -1.3659 0.4020

0.0052 *

0.255 (0.114-0.554)

1 vs 5 -1.0324 0.3589 0.356 (0.173-0.711)

2 vs 5 -0.8876 0.3639 0.412 (0.198-0.829)

3 vs 5 -0.6978 0.3311 0.498 (0.255-0.938)

4 vs 5 -0.2818 0.3766 0.754 (0.356-1.565)
CARDIOLOGICAL DISEASE YES vs NO 0.3733 0.2006 0.0627 1.453 (0.981-2.155)
DIABETES YES vs NO 0.5848 0.1919 0.0023 * 1.795 (1.234-2.620)
HYPERTENSION YES vs NO -0.0315 0.1600 0.8437  0.969 (0.707-1.324)
CANCER YES vs NO 0.1266 0.2013 0.5295  1.135 (0.765-1.686)
FLU VACCINATION YES vs NO -0.4772 0.1657 0.0040 * 0.620 (0.446-0.855)
PNEUMOCOCCAL VACCINATION YES vs NO 0.4981 0.1690 0.0032 * 1.646 (1.181-2.291)
ARBS/SARTANS YES vs NO 0.2025 0.1396 0.1469  1.224 (0.930-1.608)

HEALTH DISTRICT
1 vs 3 0.3896 0.1459 0.0034

*
1.476 (1.109-1.966)

2 vs 3 0.4108 0.1353 1.508 (1.157-1.967)

Table 3. Odds ratios of hospitalization or death of patients with COVID-19 residing in Friuli Venezia Giulia Region who are not in retirement home, according to selected 
variables. 
Tabella 3. OR di ospedalizzazione o morte in pazienti con COVID-19 residenti in Friuli Venezia Giulia che non si trovano in casa di riposo, in base alle variabili selezio-
nate. 
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Figure 1. ROC Curves. 
Figura 1. Curve ROC. 

VARIABLE LOGISTIC MODEL: PROBABILITY OF HOSPITALIZATION OR DEATH 
RETIREMENT HOMES

ESTIMATE STANDARD 
ERROR

PR > CHI2 SIGN ODDS 
RATIO

(CI95%)

INTERCEPT -1.7685 0.9125
GENDER F vs M -0.9499 0.1975 <0.0001 * 0.387 (0.262-0.568)
AGE 0.0166 0.0103 0.1087 1.017 (0.996-1.038)
RUB 0.1616 0.0702 0.0213 * 1.175 (1.025-1.350)
CARDIOLOGIC DISEASES YES vs NO 0.1380 0.1910 0.4698  1.148 (0.789-1.669)
DIABETES YES vs NO -0.0150 0.2034 0.9411  0.985 (0.660-1.466)
HYPERTENSION YES vs NO 0.00142 0.1876 0.9940  1.001 (0.693-1.447)
CANCER YES vs NO -0.0924 0.2254 0.6818  0.912 (0.584-1.416)
FLU VACCINATION YES vs NO 0.0471 0.2368 0.8422  1048 (0.660-1.673)
PNEUMOCOCCAL VACCINATION YES vs NO 0.3178 0.2074 0.1254  1.374 (0.917-2.070)
ARBS/SARTANS YES vs NO -0.0955 0.1841 0.6037  0.909 (0.633-1.303)

HEALTH DISTRICT
1 vs 3 0.3280 0.2731

0.1774  
1.388 (0.813-2.379)

2 vs 3 -0.2142 0.1912 0.807 (0.554-1.173)
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Figure 2. Odds Ratio with 95% Confidence Intervals (maximum 
likelihood estimation).
Figura 2. OR con IC95% (stima della massima verosimiglianza). 

LIMITATIONS OF THE STUDY
A limitation of the study was that data extracted from ad-
ministrative database did not allow to adjust the model for 
personal variables such as body mass index or smoke atti-
tude. Another limitation was that no information about 
patients’ clinical course of disease or about pharmaceutical 
therapy were available. 

CONCLUSIONS 
In the total cohort and in the territory, where the deaths 
without hospital admission were a residual part, the esti-
mated statistical model showed, net of age, gender, and 
comorbidities, a potential protective effect of flu vaccina-
tion that needs to be investigated further in future studies. 
Heterogeneity among HDs was also identified in terms 

MODEL 1 - FRIULI VENEZIA GIULIA REGION MODEL 2 - TERRITORY

MODEL 3 - RETIREMENT HOMES

of hospitalisation. In retirement homes, the deaths with-
out hospitalisations had a higher impact on the outcome. 
A further step could be to verify, using statistical model-
ling, the relationship between different strategies adopted 
by the HDs and health outcomes such as mortality, us-
ing survival tools, both for retirement homes and territo-
ry population.
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