
Timely adaptation of a Pediatric Unit to COVID-19 
emergency in Northern Italy: the experience of Fondazione 
IRCCS Policlinico San Matteo in Pavia
Viola Novelli1, Sara Cutti1, Alba Muzzi1, Carlo Marena1, Giuseppina Grugnetti2,  
Antonio Triarico3, Carlo Nicora4, Alessandro Venturi5, Amelia Licari6,  
Gian Luigi Marseglia6; COVID-19 IRCCS San Matteo Pavia Pediatric Task Force§

1 Direzione Medica di Presidio, Fondazione IRCCS Policlinico San Matteo, Pavia, Italy; 2 UOC Servizio Tecnico e Riabilitativo 
Aziendale, Fondazione IRCCS Policlinico San Matteo, Pavia, Italy; 3 Direzione Sanitaria, Fondazione IRCCS Policlinico San 
Matteo, Pavia, Italy; 4 Direzione Generale, Fondazione IRCCS Policlinico San Matteo, Pavia, Italy; 5 Presidenza, Fondazione 
IRCCS Policlinico San Matteo, Pavia, Italy; 6 Clinica Pediatrica, Fondazione IRCCS Policlinico San Matteo, Pavia, Italy

§ COVID-19 IRCCS San Matteo Pavia Pediatric Task Force: Grazia Bossi, Ilaria Brambilla, Silvia Caimmi, Riccardo Casta-
gnoli, Maria De Filippo, Luciana Delle Piane, Lucia Iozzi, Daniela Montagna, Martina Votto 

Abstract. Italy is one of the most exposed countries worldwide to COVID-19, and Lombardy is the most af-
fected region in Italy. In this context, Fondazione IRCCS Policlinico San Matteo in Pavia, one of the largest 
University hospitals in the region, has been involved in the management of the outbreak since its inception. 
Immediately after the communication of the first Italian COVID-19+ patient, the Pediatric Unit has been 
completely reorganized to face the approaching outbreak. The optimization of the Pediatric Unit resources 
for COVID-19 emergency is reported as an example to safely preserve health activity during the pandemic.
(www.actabiomedica.it)
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In late December 2019, the first pneumonia cases 
of unknown origin were identified in Wuhan, the capi-
tal city of Hubei province in central China (1). The 
causative pathogen has been identified as a novel en-
veloped RNA betacoronavirus (2). Given the phyloge-
netic similarity to the previously isolated severe acute 
respiratory syndrome coronavirus (SARS-CoV), the 
new virus has been named SARS-CoV-2 (3). SARS-
CoV-2 rapidly spread outside China, and COVID-19 
is currently a pandemic health emergency (4). Italy 
is one of the most exposed countries worldwide, and 
Lombardy is the most affected region in Italy (5). The 
first indigenous case of COVID-19 in Italy was con-
firmed on February 21, 2020 in Pavia, transferred from 

the Codogno Hospital in the Lodi province, i.e. at a 
46 km distance.

In this context, Fondazione IRCCS Policlinico 
San Matteo in Pavia, one of the largest University 
hospitals (1300 beds) in the region, has been involved 
in the management of the outbreak since its inception.

Before the outbreak, the Pediatric Unit was ar-
ranged on 3 floors located in a freestanding building. 
At the ground-level, the Pediatric Emergency Service 
was divided into a triage point, two operating rooms, 
and four observation rooms; moreover, through a cor-
ridor, it was possible to access the rooms dedicated to 
two Pediatric Outpatient Services: Neurology (four 
rooms) and Infectious Diseases (one room). One floor 
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housed the rest of the Pediatric Outpatient Services 
including Pediatric Allergy/Immunology (four rooms), 
Endocrinology (four rooms), Cardiology (four rooms), 
Gastroenterology (two rooms) and Rheumatology (1 
room); all these Services refer to the same day-hos-
pital area in this floor for complex procedures. The 
third floor was for inpatients (9 twin-bedded rooms 
and 7 single-bedded rooms); at normal capacity, the 
ward could host 25 patients. The building also housed 
the Pediatric Hematology/Oncology Unit with a day-
hospital service and the ward with 21 beds including 
5 beds dedicated to bone marrow transplantation, and 
the Pediatric Surgery with inpatient and outpatient 
services.

Immediately after the communication of the first 
COVID-19+ patient from Codogno, the Pediatric 
Unit has been completely reorganized to face the ap-
proaching outbreak. In accordance with the WHO 
Guidelines, the Ministry of Health in Italy provided 
rules for the prevention of SARS-CoV-2 infection 
in the population and in the healthcare workers (6). 
These have been taken up to formulate specific proto-
cols, updated in real time with the evolution of the epi-
demic, in order to provide operators with indications 
to safely carry out their jobs. Our Institution - which 
already on January 31, 2020 had completed the first 
draft of the “Corporate document for the management 
of suspected, probable or certain cases of Coronavirus 
2019” - immediately activated an ad hoc Coordination 
Unit, specifically designed to coordinate all the actions 
necessary to manage the health emergency, and in par-
ticular: i) guarantee a standardized approach to the 
diagnosis and treatment of patients with COVID-19 
disease, in compliance with the most up-to-date sci-
entific knowledge available; ii) minimize the risk of 
transmission of the SARS-CoV-2 virus; iii) ensure the 
supply of all necessary personal protective equipment 
to all operators.

Starting from day 1 of the outbreak (February 
21, 2020), the outpatient services closed until further 
notice. All non-urgent visits were postponed in order 
to limit the infection risk for patients and staff. The 
accurate selection of patients whose visit can be de-
layed and rescheduled was a fundamental part of the 
outpatient service reorganization. Urgent and unpost-
ponable procedures (e.g., administration of drugs and 

blood products licensed to be administrated only in the 
hospital, necessary diagnostic tests) were carried out to 
limit the risk of viral transmission. Unpostponable ap-
pointments were scheduled in order to avoid that every 
patient met each other (at least 30 minutes between 
appointments, depending on the specific procedure). 
All staff members were requested to wear a surgical 
mask. The outpatient service became accessible only 
from one entrance. To every patient and its accompa-
nying person entering the outpatient service for un-
postponable procedures, questions were asked regard-
ing their clinical symptoms (flu-like symptoms), and 
the temperature was measured. All patients needed to 
wash their hands with hand sanitizer and wear a surgi-
cal mask before entering the Clinic. For those patients 
whose visits could be delayed, telemedicine manage-
ment was arranged, especially for patients with chronic 
conditions requiring adequate monitoring (e.g., pedi-
atric patients with asthma or diabetes).

The Pediatric Emergency Service was imme-
diately reorganized (Figure 1). On the ground floor, 
a pre-triage area was set up to allow suspected cases 
(according to virus contact history and/or symptoms) 
to access the Pediatric COVID Emergency Unit 
(PCEU) directly. This Unit was obtained in the area 
that previously housed the Neurology and Infectious 
Diseases Pediatric Outpatient Services. Facial surgi-
cal masks were worn by health-care professionals at all 
times. Dedicated personnel were assigned to PCEU, 
including one pediatrician, one pediatric resident, and 
one pediatric nurse. When accessing PCEU, the use 
of adequate personal protective equipment (PPE) was 
mandatory. Nasopharynx and throat swabs to detect 
SARS-CoV-2 were performed in children presenting 
with respiratory symptoms, and at least one out of the 
following three features: fever, cough, and contact with 
confirmed or suspected cases. All pediatric patients 
undergoing swabs and one parent for each patient 
were isolated in this dedicated area. In case of a nega-
tive result, they were discharged or, if indicated due to 
clinical conditions, admitted to the Pediatric ward. In 
case of a positive result, patients were transferred to 
the Pediatric COVID Inpatient Unit (PCIU).

The PCIU was obtained isolating four rooms of 
the Pediatric ward. Every single room hosted one pedi-
atric patient and one parent. Dedicated personnel were 
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assigned to PCIU, including one pediatrician, one pedi-
atric resident, and one pediatric nurse. The main door 
of the PCIU opened only for the patient’s admittance 
and once per day for garbage evacuation, performed by 
fully protected professionals and followed by cleaning 
with sodium hypochlorite 0.1 to 0.5%. All the therapy 
was prepared in a dedicated area outside the isolation 
rooms in order to limit the time spent in them, which is 
physically demanding due to limited transpiration and 
rebreathing.  In case of rapid deterioration requiring 
intubation, patients would be transferred to the In-
tensive Care Unit, located in a close building (DEA, 
Emergency and Acceptance Department). 

Along with the Pediatric Unit reorganization, 
other key decisions contributed to the effective man-
agement of the epidemics, including the establishment 
of crisis unit meetings with the hospital director and 
the key staff leading the emergency management (in-
tensive care, infectious disease, emergency room, and 
laboratory directors), the creation of a COVID dedi-
cated staff in each Unit and the physician shift remod-
eling according to new COVID-dedicated units, and 

the accurate planning of PPE provision. Moreover, 
the hospital was rearranged in order to differentiate 
“clean” and “COVID”-dedicated areas for patients and 
separate “clean” and “COVID” specific patient paths to 
perform diagnostic tests and procedures. In addition, a 
preferential swab and sample flow toward the labora-
tory was developed. 

Despite the high number of intra-hospital in-
fections reported in the areas that primarily faced 
the outbreak, also thanks to all these containment 
measures, infections were limited to two health care 
workers that were immediately identified, containing 
the further spread between health care workers and/
or patients. Of note, all the Hospital Units involved 
in the COVID-19 management developed a specific 
plan, differentiated according to the specific logistics 
organizational structures (7-9).

Regarding research activity, despite the difficulties 
in conducting research projects in this emergency sce-
nario, our research team is currently active in the clini-
cal and immunological characterization of COVID-19 
in pediatric patients (10). 

Figure 1. Reorganization of Pediatric Emergency Service after COVID-19 outbreak.
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According to our experience and a recent exten-
sive review of the literature (11), although most chil-
dren with COVID-19 presented with mild symptoms, 
the majority of them were evaluated in the Pediatric 
Emergency Unit and required hospitalization. Table 
1 summarizes the number of patients admitted to the 
Pediatric Unit from February 20, to April 30, 2020. 
According to these data, it was fundamental to be ad-
equately prepared to face the emergency efficiently. All 
of this was accomplished thanks to the joint efforts of 
the Pediatric specialists and Pediatric residents, the 
regular and additional nurses, the administrative and 
support staff, and the hospital direction that realized 
this rapid change to the Pediatric Unit.
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Table 1. Number of patients admitted from February 20, to 
April 30, 2020 and 2019 in the Pediatric ward of the IRCCS 
Policlinico San Matteo of Pavia

PATIENT ADMISSIONS FROM FEBRUARY 20,  
TO APRIL 30, 2020 and 2019

2019 2020

Inpatients 414 150

Outpatient visits 20836 3076

Patients admitted in ER 2806 987

Inpatients COVID+ - 12


