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n INTRODUCTION

Severe Acute Respiratory Syndrome Coronavi-
rus 2 (SARS-CoV-2) was initially reported in 

December 2019 in China. Its high transmissibility 
quickly led to a pandemic spread of the disease 
mainly affecting the elderly [1]. Patients with pre-
vious heart and respiratory diseases are at higher 
risk of developing severe pneumonia, Acute Res-
piratory Distress Syndrome (ARDS), multi-organ 
failure and death [2, 3].
As of August 14th, 2020, SARS-CoV-2 has infect-
ed more than 20,956,158 million people in 188 
countries, 13,019,210 recovered (62,1%) with a 
global mortality of approximately 760,318 peo-
ple (3,6%) [4].

During the SARS-CoV-2 pandemic, the province of 
Brescia (Italy) had a significant number of COVID-19 
cases, which led to a subversion of the ordinary struc-
ture of the university hospital ASST Spedali Civili, 
driven by the need to hospitalize as many patients as 
possible in a narrow period of time. At the peak of the 
epidemic, a rapid hospitalization discharge area, the 
Discharge Ward (DW), was set up with the aim of fa-
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cilitating the rapid turnover of patients in the wards 
where the most severe patients had to be hospitalized. 
The organization and activities carried out are de-
scribed in the results of this reproducible experience 
during epidemic events.
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Lombardy was the most affected Italian region 
and, between February 20th and April 26th 2020, 
72,889 cases of disease were diagnosed (out of a 
national total of 197,675), and 13,325 deaths (out 
of a national total of 26,644) were recorded among 
SARS-CoV-2 patients.
A significant proportion of cases occurred in the 
Provinces of Brescia and Bergamo (Italy), leading 
to a subversion of the ordinary structure of the 
hospitals determined by the need to hospitalize 
as many patients as possible in a narrow period 
of time.
At the peak of the epidemic phase, in the ASST 
Spedali Civili Hospital of Brescia, about 900 beds 
out of the 1.400 of the hospital were occupied by 
patients affected by COVID-19 (COrona VIrus 
Disease 2019). The ICU beds were quadrupled.
A rapid hospitalization discharge policy was 
adopted by creating a specific ward (Discharge 
Ward, DW), annexed to the Division of Infectious 
Diseases. The DW unit is a hospital area where 
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recovering patients can be transferred to complete 
the discharge process before eventually leaving 
the hospital, with the aim of facilitating the turn-
over of patients in more intensive wards. The ac-
tivities carried out are described thereafter in the 
results of this reproducible experience during epi-
demic events. 

n PATIENTS AND METHODS

From March 14th to April 25th 2020, in the ASST 
Spedali Civili Hospital of Brescia, the 19-bed 
Thoracic Surgery Division, initially closed in or-
der to urgently reallocate physicians and nurses 
in COVID-19 treating wards, was reopened with 
infectious disease medical staff and cardiology 
nursing staff with the task of receiving improving 
patients from more intensive wards with the final 
aim of facilitating their turnover.
Demographic data, medical history (co-morbidi-
ties), duration of symptoms before the hospitali-
zation, virological and radiological diagnosis, all 
the therapies carried out, length of hospitalization 
and the type of discharge (home/rehabilitation/
hotel facilities) were recorded and analyzed [5-7]. 
A standardized score was applied to the standard 
thoracic radiography: each lung was divided in 
3 fields (upper, middle, lower) and to each field 
was attributed a score from 0 to 3 according to 
percentage of parenchyma involved (from 0 to 3 
for involvement greater than 75%, up to a maxi-
mum score of 18) [8, 9].
The “permanent” staff included three infectious 
disease doctors and one resident in infectious dis-
eases. The afternoon and night guard shifts were 
covered by other physicians (dermatologists, sur-
geons), whose activity was temporarily limited or 
suspended due to the emergency situation, and 
by physicians Civil’s Defence from all over Italy.
The nursing staff was present with two members 
in the morning and with one person during the 
afternoon and night; a nursing assistant was pres-
ent during the day.
The Head Nurse coordinated both the supply of 
medicines and the staff shifts as well as the con-
tacts with social services for the allocation of re-
covered (but still SARS-CoV-2 positive) patients 
who could not return home due to the impossibil-
ity to assure domiciliary isolation.
Patients were discharged mainly in the late 
morning after the round, while acceptances were 

scheduled in the early afternoon; both operations 
were possible every day of the week. According 
to the general rule of the hospital during the pan-
demic, significant others visits were forbidden 
and information on the state of health was made 
by telephone by the ward physicians.
Due to the reduced number of staff members, pa-
tients were selected from 11 COVID-19 Units of 
the Hospital according to the following specific 
criteria:
 – symptomatic patient for 10 days and / or hos-

pitalized for at least 7 days;
 – self-sufficient (personal hygiene, movement, 

nutrition);
 – clinically stable;
 – apiretic for at least 24 hours;
 – respiratory rate <22 breaths per minute;
 – oxygen saturation >92% in open air or with a 

maximum of 2-4L oxygen/min. therapy by na-
sal cannulas;

 – limited need for multiple daily intravenous in-
fusions to reduce the number of entries in the 
room.

The requests for admission to the DW from the 11 
COVID-19 Units of the ASST Spedali Civili Hos-
pital were received in the morning, followed by 
direct phone contacts with the requesting Unit to 
counter check the entry criteria.
The Discharge Ward consisted of 6 three-bed rooms 
and a single one-bed room, without filter area re-
questing dressing to took place in the corridor and 
the undressing with disinfection in the area facing  
the door inside the room. We tried to synchronize  
multiple operations every time we entered the  
rooms to optimize dressing/undressing proce-
dures and the use of Personal Protective Equip-
ment (PPE). Each room was equipped with steth-
oscope, sphygmomanometer, oximeter, Venturi 
masks and nasal cannulas, syringes for blood gas 
analysis, gloves and hand disinfectants.
Patients with nasal cannulas or freely breathing 
in open air wore surgical masks to further reduce 
the possibility of direct and indirect transmission 
of the virus to healthcare professionals.
Chronic therapies, antivirals, antibiotic therapy, 
prophylaxis or thromboembolic therapy with low 
molecular weight heparin were continued during 
the hospital stay [10].
The transition to oral anticoagulants was carried 
out together with weaning from oxygen therapy 
and steroid therapy, metabolic control of diabetic 
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disease and rebalancing of frequently altered elec-
trolytes blood levels. Any diagnostic procedures 
and specialist consultations are available on re-
quest.
In order to facilitate turnover, patients were dis-
charged even when nasopharyngeal SARS-CoV-2 
test was still positive, provided that the following 
criteria were met:
 – negative walking test or, if positive, not less 

than SO2 90%;
 – oxygen saturation >94% (>90% for patients 

with chronic pulmonary diseases) in open air 
for at least 48 hours or, alternatively, P/F ratio 
in open air >300 for at least 48 hours;

 – FR <22 breaths per minute at rest;
 – being able to comply with mandatory home 

isolation;
 – possibility to benefit of home-care supports.

Patients were discharged home if they could 
have one room and one bathroom available for 
exclusive use (if a dedicated bathroom were not 
possible, this had to be sanitized after each use). 
At home, recovered patients who were discharged 
with SARS-CoV-2 still positive, had to comply 
with the isolation obligations consisting of:
 – mandatory permanence at home, in a separate 

area from the rest of the family;
 – limit the transit to common areas to the strict 

minimum, which in any case had to be done 
by wearing gloves and surgical mask;

 – promptly notify the patient’ General Practi-
tioner of the onset of any symptom or changes 
in health.

At the end of the 14 days quarantine, two naso-
pharyngeal swabs at a distance of 48-72 hours 
were performed in patients to verify viral clear-
ance. In case of persistence of the positivity of the 
swab, the quarantine was postponed and new 
control swabs were rescheduled.
In case the patient’s house did not met with the 
above criteria for home isolation, a hotel facility 
was available to spend the quarantine period.

n RESULTS

During the 42 days of operation (from March14th 
to April 25th, 2020), 121 patients were referred to 
the Discharge Ward before final discharge home 
or to the isolation facility. Patients were 65 males 
and 56 females, all Caucasian, with a mean age 
of 63 (range 32-89 years, IQR 48-81 years) com-

ing mainly from the COVID-19 Units of Internal 
Medicine (66 patients, 54%), Infectious Diseases 
(43 patients, 36%) and Pulmonology (10 patients, 
8%), all diagnosed with SARS-CoV-2 pneumonia.
During the same period, the patients discharged 
from DW were 10.6% of all patients discharged 
from COVID-19 Units.
Not all the transfer criteria were always respect-
ed, with particular regard to the need of oxygen 
supplementation.
Medical history revealed that the symptoms ap-
peared on average 9 days before entering the hos-
pital. At Emergency Room screening, 116 (96%) 
patients had a positive SARS-CoV-2 swab, for 
three (2.4%) patients the diagnosis required bron-
cho-alveolar lavage while for two (1.6%) the cri-
terion was based on symptoms and/or radiology 
findings. Cigarette smoking was reported in 5% 
of patients. Overall, 45 (37%) of the patients had 
co-morbidities considered at high risk for severe 
COVID-19 (Table 1).
Diabetes mellitus was documented in 14% of pa-
tients, all aged 50 years or more, while cardiovas-
cular disease was observed in 17% of patients and 
was prevalent in the age group ≥65 years, asthma 
and COPD in 6% of all patients. Arterial hyper-
tension was reported in 30% of patients and was 
prevalent in the age group ≥65 years.

Table 1 - Co-morbidities of 121 adults hospitalized for 
COVID-19.

AGE
18-49

N°
50-64 

N°
>65
N°

Total N° 
(%) 

(N° = 305)CO-MORBIDITIES

Arterial 
hypertension

3 13 20 36 (30%)

Cardiovascular 
diseases

1 3 16 20 (17%)

Diabetes mellitus – 7 10 17 (14%)

Neoplasms – 5 6 11 (9%)

Hypothyroidism 1 1 6 8 (7%)

COPD/Bronchial 
asthma

– 2 5 7 (6%)

Thromboembolism – – 4 4 (3%)

Psychiatric 
diseases

1 3 – 4

Autoimmune 
diseases

– 4 – 4

HIV 1 2 – 3

Other diseases 1 6 11 18
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All patients entering our Discharge Ward were ini-
tially diagnosed with interstitial pneumonia with 
varying degrees of respiratory failure. The mean 
chest x-ray score per patient was 8.7/18 points: 36 
patients had a score between 1-6, 50 patients had 
a value between 7-12 and 22 between 13 and 18. 
In 13 patients, this value has not been recorded. 
Antiviral therapies, mostly in combination, with 
lopinavir/ritonavir (110 patients, 90%) and hy-
droxychloroquine (114 patients, 94%) continued 
during the hospital stay. Steroid therapy was in 
place in 59 patients (49%) while 15 patients (12%) 
had previously undergone tocilizumab therapy 
and only one patient was treated with remdesivir.
In 80 patients (66%) oxygen therapy with Ventu-
ri mask (52, 43%) and nasal cannulas (28, 23%) 
was continued, only 5 (4%) were spontaneously 
breathing in open air.
The average saturation percentage of the beds 
was 80%, a value affected by the last 9 days of 
opening of the Discharge Ward, when the number 
of patients progressively decreased until the de-
finitive closure (Figure 1).
The mean hospital stay in Discharge Ward was 6 
days (range 2-23, IQR 11-18) while the total hospi-
talization was 14 days (range 5-44, IQR 24-34). As 
a whole, the total hospitalization length spent in 
the Discharge Ward represented 41% (721 days) 
of the total cumulative days (1745 days) spent in 
the hospital. 

All patients improved and weaned from oxygen 
therapy, one patient was transferred back to the 
neurological ward for an intercurrent cerebral 
hemorrhage, 114 returned home to complete the 
quarantine, 5 transferred to rehabilitation and 1 
moved in a hotel facility as her house was not 
adequate for safe quarantine. In two patients, ad-
ditional diagnosis was reached after discharge, 
when the bioptic results were received: one pa-
tient with erosive esophagitis and another suffer-
ing from dermatitis.

n DISCUSSION

The COVID-19 pandemic can be defined as a great 
generational event that will have long sequelae 
for the health of our population and, consequent-
ly, for the National Health Service. COVID-19 
integrated surveillance data in Italy indicate that 
the elderly population paid the highest price in 
terms of lethality [11]. 
As with the flu, therefore, even in the case of 
COVID-19, the elderly is the most at risk, espe-
cially those suffering from chronic-degenerative 
diseases, and in any case patients with co-mor-
bidities.
The epidemic event, unexpected and of large pro-
portions, did not allow to take suitable measures 
to adapt hospital structures. Nonetheless, the or-
ganizational structure of the affected hospitals 

Figure 1 - Trend of occupancy 
of beds in Discharge Ward.
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had to urgently reconvert to respond to a public 
health need.
The Discharge Ward was conceptualized and de-
veloped in order to allow for faster turnover of 
patients in those wards where severe patients 
needed to be admitted.
Discharging from the hospital is a complex pro-
cess, frequently affected by delays due to many 
administrative, organizational and clinical rea-
sons. Our Discharge Ward has the potential to 
discharge patients at any time of the day, on any 
day of the week and could be used as an inpatient 
area if the patient needs to be transferred to a re-
habilitation center, long term care facility or isola-
tion facility. A Discharge Ward must have consoli-
dated relationships and links to intermediate care 
facilities and, therefore, it can help to fill the gap 
between admitting acute care to the hospital and 
returning to the civil community [12, 13].
On the other hand, the functioning of our Dis-
charge Ward also lead to an increase in the work-
load of health workers in the sending clinical 
wards, as they had to hospitalize patients at an 
accelerated pace.
The experts hypothesize, in a possible scenario of 
the return of the SARS-CoV-2 infection in the next 
winter season, a further difficulty in the differen-
tial diagnostics with the flu syndrome and with 
infectious agents particularly frequent in winter 
which could make the situation highly critical. It 
is urgent to protect the fragile sections of the pop-
ulation with vaccines and to provide hospitals or 
areas of the hospital dedicated to the treatment 
of COVID-19 also by organizing areas as the Dis-
charge Ward we have described here [14].
The experience gained during this epidemic, also 
thanks to a cohesive team of professional Doctors 
and Nurses as well as other support workers, 
could serve as a model even in ordinary condi-
tions to avoid waiting and to support patients in 
unsuitable departments.
The importance of a Discharge Ward must there-
fore be sought in making beds available for acute 
care quickly, in optimizing health personnel fol-
lowing the cohort effect of patients and in creat-
ing a stronger understanding with the territory.

Funding
None.

Conflicts of interest
None.

Acknowledgments
To all collaborators and participants to the proper 
functioning of the Discharge Ward. Infectious dis-
eases Unit: Castelli F, Marchese V, Cristini G, Cro-
sato V, Izzo I; Cardiology Unit (Metra M): all nurs-
es and in particular their Principal G. Bernardi; 
Dermatologic Unit (Calzavara Pinton P): Arisi M, 
Bassissi S, Boccaletti V, Gualdi G, Maione V, 
Monari P, Pasolini G, Rossi MT, Sala R, Perazzoli 
G, Venturini M, Zane C; Rehabilitation Unit (Sot-
tini C): Rizzi E; Neurophysiopathology (De Maria 
G): Broglio A, Gazzina S; Cardiac surgery (Benus-
si S): Aquino TM, De Cicco G, Di Matteo G, Prenci-
pe A, Rosati F; Surgical Units: Benvenuti MR, Co-
niglio A, D’Adda F, Di Betta E, Flocchini E, To-
negatti G, Salucci P, Casella C, Mittempergher F, 
Bianchi A, Lancini GP, Fontanella MM, Veccia A, 
Biroli A; Italian Civil Defence: Anile A, Barbera G, 
Carmisciano M, Castaldo R, Cojutti A, Mantovani 
S; COVID-19 Units Directors: Castelli F, Muiesan 
ML, Salvetti M, Castellano M, Montani G, Berlen-
dis A, Bezzi M, Paolillo C, Scolari F, Jacquot L, 
Valentini U.

n REFERENCES

[1] Zhu N, Zhang D, Wang W, et al. A novel coronavirus 
from patients with pneumonia in China, 2019. N Engl J 
Med. 2020; 382 (8), 727-33.
[2] Li Q, Guan X, Wu P et al. Early transmission dy-
namics in Wuhan, China, of novel coronavirus-infected 
pneumonia. N Engl J Med. 2020; 382 (13), 1199-207.
[3] Weiss P, Murdoch DR. Clinical course and mortali-
ty risk of severe COVID-19. Lancet. 2020; 395 (10229), 
1014-5.
[4] COVID-19 Dashboard by the Center for Systems Sci-
ence and Engineering (CSSE) at Johns Hopkins Univer-
sity (JHU) https://coronavirus.jhu.edu/map.html Last 
accessed: August 14, 2020. 
[5] CDC 2019-Novel Coronavirus (2019-nCoV) Re-
al-Time RT-PCR diagnostic panel. Centers for Disease 
Control and Prevention, Atlanta, USA. https://www.
fda.gov/media/134922/download.
[6] Ng M, Lee EYP, Yang J, et al. Imaging profile of the 
COVID-19 infection: Radiologic findings and literature 
review. Radiology: Cardiothoracic Imaging 2020; 2 (1), 
e200034. 
[7] Yang Y, Lu Q, Liu M, et al. Epidemiological and clini-
cal features of the 2019 novel coronavirus outbreak in 
China. medRxiv 2020. doi: 10.1101/2020.02.10.20021675.
[8] Borghesi A, Maroldi R. COVID-19 outbreak in Italy: 
experimental chest X-ray scoring system for quantify-
ing and monitoring disease progression. La radiologia 
medica. 2020; 125 (5), 509-13. 



544 F. Castelnuovo, V. Marchese, G. Cristini, et al.

[9] Borghesi A, Zigliani A, Golemi S, et al. Chest X-ray 
severity index as a predictor of in-hospital mortality in 
coronavirus disease 2019: A study of 302 patients from 
Italy. Int J Infect Dis. 2020; 96, 291-3. 
[10] Vademecum per la cura delle persone con malattia da 
COVID-19 - Edizione 2.0, 13 marzo 2020. SIMIT. Società 
italiana di Malattie Infettive e Tropicali. Sez. Lombardia. 
[11] Report settimanale Istituto Superiore di Sanità 
(ISS), Roma, 14 luglio 2020: https://www.epicentro.iss.
it/coronavirus/bollettino/Bollettino-sorveglianza-in-
tegrata-COVID-19_14-luglio-2020.pdf .
[12] Gonçalves-Bradley D, Lannin NA, Clemson LM, 

Cameron ID, Shepperd S. Discharge planning from ho-
spital. Cochrane Database Syst Rev. 2016, (1), CD000313. 
[13] Cleary PD. A hospitalization from hell: a patient’s 
perspective on quality. Ann Intern Med. 2003; 138 (1), 
33-9.
[14] WHO. Infection Prevention and Control guidance 
for Long-Term Care Facilities in the context of COV-
ID-19. Situation Report – 181. Data as received by WHO 
from national authorities by 10:00 CEST, 19 July 2020. 
https://www.who.int/docs/default-source/coronavi-
ruse/situation-reports/20200719-covid-19-sitrep-181.
pdf?sfvrsn=82352496_2 


