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1. Introduction

T he Covid-19 pan-
demic has had a 
disruptive effect 

on the entire healthcare land-
scape and therefore also on 
the hospital system, causing a 
reconsideration of the way ser-
vices are offered which in the 
future will significantly affect 
the healthcare offer.

The first wave hit a part of 
our region, and Brescia in par-

ticular, with unexpected brutal-
ity. Starting from the third week 
of February, after the identifi-
cation of the first Coronavirus 
outbreaks (in the province of 
Lodi), the wave of the epidemic 
reached Brescia, with access 
to hospital emergency rooms 
which, from 23 February 2020 
onwards, recorded a progressive 
impressive intensification.

In our hospital (600 beds, 
Fondazione Poliambulanza 
– Istituto Ospedaliero, Bres-

cia) in just under two months 
more than 2,200 patients were 
received and treated, 1450 
of whom were hospitalized. 
A total of 186 patients were 
hospitalized in intensive care 
unit (during the most critical 
moment 430 Covid patients 
were hospitalized and up to 
78 beds were set up and made 
available, compared to 21 in the 
ordinary times).

The hospital was completely 
transformed, with a revision of 
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almost all operating paradigms: 
the birth point kept active and 
only 3 (out of 13) operating 
rooms, for emergency inter-
ventions and oncological emer-
gencies; all elective admissions 
and all outpatient activities 
were blocked, strengthened the 
staff of the intensity (all the 
strengths and skills of resusci-
tators, anesthetists and operat-
ing room nurses have been des-
tined for Covid-19 patients); 
specific training courses were 
organized for the doctors of 
different disciplines convert-
ed to Covid patient care (to 
support back-up in the depart-
ments and emergency room), 
9 departments were converted 
and equipped for this function; 
over a hundred professionals 
were recruited from outside.

The hospital has gone from 
a daily consumption in the or-
dinary situation of about 600 
liters to 12,000 liters at the peak 
of the crisis (this involved the 
acquisition of additional tanks, 
the construction of new distri-
bution and supply systems).

The function of bed man-
ager has been established: 
three operators always active 
controlling the beds’ occupa-
tion (of which, at the moment 
of maximum occupancy, 360 
with ventilatory assistance at 
various levels of intensity) ac-

cording to patients clinical and 
nursing care needs1.

In summary, in a few days, 
forced by the overwhelming 
pandemic pressure, the hos-
pital had to transform from a 
multi-specialty hospital to a 
Covid hospital and little time 
to work out a more appropri-
ate process of care was left2.

2. The second wave

The second wave, which ar-
rived in November 2020, again 
subverted the characteristics of 
the hospital, but on this occa-
sion, thanks to the experience 
gained in the first wave, it was 
addressed by a more prepared 
and ready system with a specif-
ic organized response.

Strengthened by the aware-
ness that the organization, 
rather than the clinic (lacking 
now as then a specific effec-
tive treatment), would have 
produced the most favorable 
outcomes for patients, a mod-
ulated reception modality 
was immediately activated 
for the different types of pa-
tients: close monitoring of the 
most serious, intensive care in 
patients with more primary 
needs, interdisciplinarity and 
relationship with the com-
munity care for patients with 
greater home care needs to be 

satisfied once the hospital pro-
cedure is finished.

Even before Covid, our 
hospital, like many of the 
advanced hospital organiza-
tions, had started to shape the 
clinical paths accordingly to a 
multidisciplinary and transver-
sal vision of care and applying 
models able to efficiently and 
effectively support processes 
for different cure needs (i.e. 
Progressive Patient Care & Pa-
tient Centered Care – PCC)3.

The second wave of the 
pandemic has accelerated the 
ongoing change. This trans-
formation, according to the 
creation of homogeneous 
paths by type of patients of 
different clinical severity and 
with different care complexity 
(model for intensity of care), 
was the intuitive organiza-
tional choice. This model was 
realized creating and assigning 
to different macro-areas of 
care, with specific and appro-
priate skills, patients with dif-
ferent disease severities and at 
different times regarding their 
disease trajectory.

3.  Actions-Filter area (selec-
tion processes)

The first action taken was the 
creation of a high turnover 
area (“filter area”) reserved for 
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patients from the ER with a 
definite indication for hospi-
talization and waiting for a 
swab report. 

In the filter area patients 
were stratified according to 
their clinical severity due to 
the Sars-Cov2 infection (by 
the Prognostic Risk Index of 
in-hospital mortality; Table 
1), to their pre-existing med-
ical status (i.e. comorbidity, 
disability), and to non-bio-
medical areas that could have 
influenced both the prognosis 
(aggravating factors) and dis-

charge for each patient (The 
Silver Code, Table 2)4.

The integration of the clini-
cal characteristics with the co-
morbidities, functional status, 
and extra clinical ones (i.e. non 
biomedical factors) allowed the 
definition of:

– the patient’s health status 
(weight of the severity of 
the index pathology with 
respect to comorbidities or 
vice versa); 

– the goal of care (lifesaving 
or maximization of palli-

ative care and end-of-life 
comfort); 

– the level of intensity of the 
treatments to be activated: 
intensive, global-compre-
hensive, palliative and com-
fort therapy, and basic. 

The definition of patients’ 
characteristics and the treat-
ment’s objectives allow the bed 
manager to manage the first 
allocation of the patients in a 
flexible way in the macro-areas 
designated (“ward triage”).

Tab. 1. Prognostic Risk Index of in-hospital mortality.

Age score CMB score RR score P/F score Creat score Ptls score

< 62 1 ≤1 1 ≤20 1 > 300 1 <.83 1 > 212 1

62-74 2 2-3 2 21-24 2 236-299 2 0.83-1.12 2 156-211 2

≥ 75 3 ≥4 3 ≥ 25 3 < 236 3 ≥ 1.13 3 < 156 3

Tab. 2. “Silver code” to evaluate the pre-hospital clinical frailty.

Have you had a PS / DEA login in the past six months?

Have you been hospitalized in the past six months?

Do you need someone to prepare or administer medicines?

Do you need a person to help you get out of bed or walk?

Is the patient in charge of home care services (day center, sheltered home, Nh)?

CMB: number of comorbidities; RR: respiratory rate per minute; P/F: PaO2/Fio2 ratio; Creat: serum creatinine; PLTS: platelets number. 
Prognostic risk is calculated by adding up the scores: (Low = ≤ 10 Intermediate = 11-13 High = ≥ 14 tot. (Fumagalli et al, BMJ, 2020)
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4.  The macro-areas of hos-
pitalization

Specifically, 4 sectors (mac-
ro-areas) have been identified:

– a high-intensity sector 
called 2P Tower (it receives 
patients who require any 
type of therapy, potential 
candidates for transfer 
to ICU: in this sector, 
patients on non-invasive 
ventilation, patients with 
high-flow O2 delivery and 
Venturi Mask (VM) are ad-
mitted; this sector also re-
ceives patients who require 
palliative therapy, both 
for the management of 
NIV and in the terminality 
phase);

– a medium-intensity sector 
called 4P Tower (it accom-
modates patients with se-
vere pneumonia or ARDS 
with no maximum need for 
O2 supply with MV);

– two low-intensity sectors 
respectively named 3P east 
and 4P tower (welcoming 
stable patients, with O2 
delivery in CN, or clinical-
ly cured patients waiting 
to be transferred to spe-
cific post-acute settings 
(post-Covid settings) due 
to their inability to return 
home for environmental 

problems or for the wors-
ening of the functional 
state following the Sars-
CoV-2 infection or the hos-
pitalization).

Surgical patients with in-
cidental Sars-CoV-2 infection 
were admitted to both the 
high- and medium-intensity 
sector.

The structure of the wards 
was naturally flexible, adapt-
ing to changes in both the 
state of health of patients and 
the epidemiology of demand 
(and the skills of the available 
assistance staff).

Obviously even the “No 
Covid areas”, although signifi-
cantly reduced, had to reorga-
nize themselves by adopting, 
to maximize their efficiency, 
the multi-specialty care inten-
sity model.

5. The assistance staff

The adopted model required 
the placement of staff in the 
various settings by virtue of 
the skills possessed.

As far as doctors are con-
cerned, senior doctors with 
clinical skills and experience 
gained in the field of intensity 
were identified, were ded-
icated to lead the high and 
medium intensity sectors, and 

junior doctors (capable, due 
to physical and mental energy, 
of maintaining the will and 
ability to continue working 
even in the most stressful and 
difficult conditions due to the 
mix of clinical and non-clini-
cal aspects) were dedicated to 
lead the low intensity sectors 
with high discharge rates. The 
doctors of the other specialties 
performed a support function.

A conversion of Nurses and 
Social Health Operators of the 
surgical departments in Covid 
nurses was required; the pres-
ence of the staff was organized 
on the basis of their compe-
tence in the intensity of care 
and “measuring” their presence 
according to different “nurse to 
patient ratio” (Department of 
Health, UK, 2013).

Skills and staff numbers were 
thus the organizational drivers, 
which combined with the clin-
ical complexity of the patients 
made it possible to organize the 
intensity of care (Table 3).

6. After covid: lesson learnt

Organization legacy built during 
the pandemic after the last covid 
patient was discharged:

–  The function of bed manager 
has been definitively estab-
lished; one operator is now 
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active 24 hours a day (with 
control of the beds’ occupa-
tion), he responds to the re-
quests of the emergency room 
concerning the placement 
of the patients according to 
their medical or surgical and 
nursing care needs. 

–  Multidimensional evaluation 
for all patients, detecting 
clinical severity, biomedical 
and functional burden, and 
non-biomedical needs (all 
of them able to influence 
prognosis and discharge 
feasibility) is adopted and 
performed in ER; now it 
is the tool used by the bed 
manager to allocate patients 
in the different wards. 

–  In surgical department the 
model for intensity of care 
(homogeneous paths by 
type of patients of different 
clinical severity and with 
different care complexity), 
was realized.

–  Nurse to patient standard 
were revised and different 
“care dose” is now the rule 
adopted in all departments.

7. Conclusions

The Covid-19 crisis has im-
posed at the hospital level a 
reflection on the paths to be 
taken not only to redeem the 
many deaths, but to produce 
concrete and structural acts of 
recognition and protection for 
the entire population who will 
require hospital care5.

To avoid being drained into 
the cynicism that the pandem-
ic crisis will bring, hospitals 
can make pragmatic choices 
that favor the quality of care 
rather than the repetition of 
what is already known. Some 
suggestions learnt:

– Flexibility. What happened 
for the emergency should 

have a follow-up in the or-
dinary. Ability to quickly 
change function to beds 
according to the required 
needs. This happened for 
emergency reasons. The de-
sign of new hospitals should 
consider this aspect, partly 
already achieved with the 
new hospitals designed ac-
cording to the “intensity of 
care”. We should think of 
medical areas no longer sep-
arated by walls (and not only 
structural), but large areas 
where patients can access re-
gardless of their acute clini-
cal picture (special situations 
such as acute STEMI heart 
attack, stroke, for which 
to prepare areas flexible 
equipped).

– Co-management. During the 
pandemic infectious disease 
specialists, pulmonologists, 
internists and specialists 
from other disciplines each 

Tab. 3. Characteristics of the Covid sectors and relative “dose-assistance” ratios during the second wave.

Sector Intensity beds Patients / nurses Patients / Inf & OSS Skill mix nurses

2P Tower High 40 9,5 6,8 71,6%

4P Tower Medium 32 10,7 6,7 79,0%

4P Est Low 24 9,5 7,5 79,2%

5P Tower Low 40 10,9 8,6 79,5%
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intervened on the individ-
ual patient according to his 
skills, going beyond what un-
til yesterday was a single sim-
ple consultation. Co-manage-
ment need to be an ordinary 
practice.

– Technology. During the pan-
demic we all realized how 
necessary it was to have ef-
ficient, easily maneuverable, 
not obsolete machinery. 
Not only ventilators but 
also ultrasound (vascular, 
cardiological, thoracic, ab-
dominal) has facilitated di-
agnostics and consequently 
treatment. In large medical 
areas, at least 20-30% of 
“High Care” beds must be 
present, ie beds equipped 
with technology for moni-
toring vital parameters with 
relative observation and 
control unit.

– The competence. Specific 
skills will be needed but 
also general skills in all 
hospital wards. There will 
be an increasing need for 
doctors who are able to 

have an overall view of the 
problems of each individ-
ual patient, to distinguish 
their priorities, to coordi-
nate their entire assistance 
and care during hospital-
ization.

– The structural organization. 
Even before the pandemic, 
the problem of the lack of 
adequate facilities for pa-
tients discharged from an 
acute care hospital but not 
yet in conditions capable of 
being managed at home was 
relevant. It is necessary to 
invest in “intermediate care” 
by creating ad hoc structures 
or by converting abandoned 
structures or those destined 
for other uses to this func-
tion. 

– The relationship with the ter-
ritory. The hospital must 
become an open structure as 
much as possible. The rela-
tionship with local doctors 
and, where present, with the 
local nurse must become a 
mandatory and possible path 
also with IT means. 

The achievement of these 
goals will be possible if the 
rigid constraints overcome by 
the imperative necessity (and 
enthusiasm) of the first wave, 
but evident and limiting in 
the second, are overcome with 
regulatory, as well as intellec-
tual flexibility, which allows 
operationally adapting the hos-
pital’s responses to needs of the 
patient.

Finally, organized systems 
require “discrete” information 
(objective assessment), which, 
while not representing indis-
putable references, allows more 
appropriate responses to the in-
dividual patient, and a more eq-
uitable distribution of available 
resources. However, it will be 
important to avoid the danger 
that the thought underlying the 
organization (the technology 
and technicality) can become 
dominant, overwhelming the 
ideal inspiration of the hospi-
tal which, instead, must take 
advantage of the organization 
and technology, but refuse to be 
dominated by them.
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Box 1. 

Framework: Hospital organization changes during the second Covid pandemic and what’s is left at its end are 
described.
Approach: model of care was guided by a modulated reception modality for the different patients, i.e. close 
monitoring of the most serious, intensive care in patients with more primary needs, interdisciplinarity and 
relationship with the community care for those with greater home care needs to be satisfied once the hospital 
procedure is finished.
Setting: Poliambulanza Hospital (Fondazione Poliambulanza - Istituto Ospedaliero, Brescia) 600 multi-speci-
ality beds. 
Relevant changes: different sectors of care were realized; a filter area for the selection processes according to 
patient’s clinical severity, pre-existing medical status, and non-biomedical areas potentially influencing prog-
nosis and discharge. Three macro-areas of care: a high-intensity sector, a medium-intensity sector, and two 
low-intensity sectors 
The assistance staff: Medical senior leaders with clinical skills and experience gained in the field of intensity 
were dedicated to the high and medium intensity sectors, and junior leaders to low intensity sectors with 
high discharge rates. Conversion of nurses and social health operators of the surgical departments in Covid 
nurses has been done on the basis of their competence in the intensity of care and “measuring” their presence 
according to different “nurse to patient ratio”.
Lessons learnt: Flexibility (ability to quickly change function to beds according to the required needs), co-man-
agement (specialists from different disciplines intervening according to his skills), technology (need of effi-
cient, easily maneuverable, not obsolete machinery), the competence (specific skills but also general skills will 
be needed in all hospital wards); structural organization (need of adequate facilities for patients discharged 
from an acute care hospital; the relationship with the territory (The relationship with local doctors and, 
where present, with the local nurse must become a mandatory and possible path also with IT means).

Notes
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