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Abstract

The impact of COVID-19 pandemic put the Italian health system into a test. In the period between September 2020 and
June 2021, a weekly average of 114 SARS-CoV-2 infections were recorded in Forli-Cesena province (north of Italy), with
a maximum of 330 cases per week in March 2021; in the same months, the Internal Medicine Unit of Cesena M. Bufalini
Hospital managed 954 COVID-19 patients. To allow the management of these patients, the ward was divided into areas
at different intensity of care, with a maximum of 39—47 beds and 19-24 in ordinary and sub-intensive area, respectively.
Patients had an average age of 66 years, and 62% of the total was female; prevalent comorbidities were arterial hypertension
(53%), smoking habit (28.7%), obesity (27.9%), uncomplicated (10%), and complicated diabetes (9%). On the total, 339
patients were hospitalized in sub-intensive area, subjected to non-invasive ventilatory support. Hospitalization lasted about
7 days in the ordinary ward and 13 days in the sub-intensive area. One hundred six patients died. In the considered period,
the mean percentage of deaths compared to hospitalizations in Italy was equal to 22.21%; in our experience, the overall
mortality rate was 11%. Our organizational model, which included different intensity areas in the same ward and various
specialist skills, as the ability to manage non-invasive ventilation and bedside ultrasound, allowed flexible management of
the “complex” COVID patient. Even the mortality rate may be the result of this model. These features mark what modern
Internal Medicine should be like.
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The end of 2019 will be remembered for the beginning of
the pandemic caused by SARS-CoV-2 virus, responsible for

involved. Alongside intensive care units, Internal Medicine
units assumed a crucial role.

the disease called COVID-19 (coronavirus disease 2019) [1].

In Italy, as of January 1, 2022, a total of 137,513 people
died because of COVID-19 [2].

The impact of the pandemic, in terms of infection, access
to the emergency room and need for hospitalization and/or
home care, has put a strain on the national health system.

In the months between October 2020 and April 2021,
the pressure exerted on medical departments and intensive
care units required a considerable effort from the physicians
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The results of a survey promoted by the FADOI (Federa-
tion of Associations of Hospital Doctors on Internal Medi-
cine) showed that the employment rate of SARS-CoV-2
patients in Internal Medicine wards, already in November
2020 alone, was 67%. Furthermore, excluding intensive care
occupations and considering only medical departments,
employment was 75% [3].

This was made possible by the redevelopment, operated
by the government, of 4225 beds in the semi-intensive area,
especially in Internal Medicine wards [4].

This article shows the organization and results of an inte-
grated management model at multiple levels of intensity in
Internal Medicine ward during the pandemic emergency
that can fit into the ongoing reflections on the debate and
proposals for health care reorganization including Internal
Medicine units.
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We conducted a retrospective analysis on data collected
about hospitalized COVID-19 patients in Internal Medicine
ward of the Bufalini Hospital in Cesena (north of Italy, Forli-
Cesena province) in the period between September 2020 and
early June 2021 (“second wave”).

M. Bufalini hospital is a community hospital of 450 beds,
32 of which in Internal Medicine ward; it coverages an area
of 130,000 inhabitants. This hospital is specialized in trauma
and medical emergencies. Infectious Diseases and Pneumol-
ogy specializations are present as outpatient services; the
pulmonologist specialists are part of the Internal Medicine
team.

In the analyzed period, a weekly average of 114 SARS-
CoV-2 infections was recorded in the province, with a maxi-
mum of 330 cases per week in March 2021 [5].

Information was collected from computerized medical
records, regarding personal data, comorbidities, need for
hospitalization in the sub-intensive area and type of ventila-
tory device used, length of hospitalization, transfer to other
departments, or death. Patient information was anonymized
and de-identification prior to analysis. The study was con-
ducted according to the General Data Protection Regulation
(RGDP-regulation (EU) 2016/679 of the European parlia-
ment and of the council of 27 April 2016 on the protection
of natural persons with regard to the processing of personal

data and on the free movement of such data and repealing
Directive 95/46/EC (General Data Protection Regulation)).

Since September 2020, 11-16 beds of sub-intensive inten-
sity and 21-29 beds of medium intensity setting have been
put, until a maximum of 19-24 in the sub-intensive area
and 39-47 in the medium intensity during the worse phase
of pandemic wave, from February to April 2021 (Fig. 1).

Management was led by internist physicians with the sup-
port of specialists from other wards (Surgery, Orthopedics,
Urology, Radiology, Cardiology, Infectious diseases, etc.).

There were about 2 doctors in medium intensity area and
3—4 doctors in sub-intensive area in the morning and then 2
doctors for the afternoon and night shift; the nursing equip-
ment of 3 units for each shift was implemented.

There were also about 40—-60 beds of low-medium inten-
sity COVID care in Geriatric Unit; 8 beds of sub-intensive
care were managed by intensivists, who were already man-
agement ICU beds.

Patients with moderate illness, defined as evidence of
lower respiratory disease (clinical and imaging assess-
ment) and requiring low-flow oxygen, were admitted to the
medium intensity area [6].

Patients with severe SARS-CoV-2 pneumoniae, as
defined by guidelines, were admitted to the sub-intensive
area [6].
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Fig. 1 Organization model in M. Bufalini Hospital for the assistance of patients suffering from SARS-CoV-2 during the period between Septem-

ber 2020 and June 2021
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In the sub-intensive area, the patients were subjected to
continuous multiparametric monitoring, dedicated nursing
care, non-invasive ventilatory support (non-invasive venti-
latory (NIV), high flow nasal cannula (HFNC), continuous
positive airway pressure (CPAP) with mask or helmet).

In the medium intensity area, the oxygen support was
delivered by nasal cannula, simple mask, or venturi mask.

When the clinical conditions were improving, firstly for
a down-staging in oxygen support, patients were transferred
from sub-intensive to the medium intensity area or to Geri-
atric Unit; vice versa patients were transferred to a higher
level of care if they worsened, e.g., sub-intensive care or
ICU managed by intensivists (Fig. 1).

In the sub-intensive area, periodic bedside lung ultra-
sound was performed to monitor the phase of pneumonia
and to address the weaning [7, 8]. Echocardiography and
vascular Doppler ultrasound at bedside were performed to
rule out some complications (e.g., thromboembolism).

Between the competences routinely applied, we report
the management of delirium in the elderly patients, the
acute and chronic pain, the glycemic decompensation, as
well as the remodulation of antihypertensive therapy, the
management of malnutrition, pressure sores, and physical
deconditioning.

On the basis of an internal agreement, a protocol was
drawn up to allow only one family member to access the
patient’s room, in exceptional conditions resulting from
clinical situation (e.g., end of life).

From September 2020 to June 2021, the Internal Medi-
cine ward managed a total of 954 COVID-19 patients
whose 339 patients (36%) were hospitalized in its sub-
intensive area. The medium of P/F of patients admitted in

Fig.2 Main comorbidities
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the sub-intensive area was 200. In the sub-intensive area,
in relation to the degree of respiratory failure and compli-
ance, 25.47% of patients underwent HENC, 22.54% CPAP,
and 6.30% NIV. Hospitalization lasted about 7 days in the
ordinary ward and 13 days in the sub-intensive area. Patients
transferred to ICU or its sub-intensive area were about 9.3%.

Patients had an average age of 66 years, and 62% of the
total was female; comorbidities are reported in Fig. 2.

In the sub-intensive area, 67.2% was female, with a mean
age of 68 years; 32.2% of these had a history of smoking,
36% of obesity, 59.2% of arterial hypertension, 11.5% for
ischemic heart disease, 45% for uncomplicated diabetes, and
34% for complicated diabetes. A medium of 3—4 lung ultra-
sound exam was performed per patient.

Considering Charlson Comorbidity Index (CCI) [9], the
average value was equal to 19.9 for sub-intensive patients
and 2.2 for those hospitalized in medium intensity area.

About mortality, 106 patients, equal to 11% of the total,
died: 6.3% in medium and 20% in the sub-intensive area
(further differentiation is reported in Table 1).

Seventy-one was female, with an average age of 77 years.
The clinical features of the deceased patients were history
of arterial hypertension (68.5%), smoking habit (36.2%),
obesity (23.3%), ischemic heart disease (16.9%), compli-
cated diabetes (16.1%), diabetes without chronic complica-
tions (10%), localized or hematological cancer (17.7%), and
dementia (20%).

In deceased people, medium CCI was 28.3 points.

Patients with COVID-19 are complex such as internist
patients, with advanced age, burdened by comorbidities, and
polypharmacy. COVID-19 turned out to be a multi-organ
disease albeit with predominantly pulmonary involvement;

Main comorbidities among hospitalized patients
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Table 1 Characteristics of patients hospitalized for SARS-CoV-2
infection in medium intensity area and sub-intensive area managed
by Internal Medicine Unit during the period between September 2020
and June 2021

Patients’ characteristics Medium inten-  Sub-intensive area

sity area

Number of patients 615 339
Medium age 65 68
Sex

M 59% 32.8%

F 41% 67.2%
Comorbidities

History of smoking 26.8% 32.2%

Obesity 23.4% 36%

Arterial hypertension 49.6% 59.2%

Ischemic heart disease 9.4% 11.5%

Uncomplicated diabetes 9.4% 10%

Complicated diabetes 8.4% 9%

Localized cancer or hemato- 11.7% 10.9%

logic cancer

Dementia 12% 4.7%
CCI medium value 2.2 19.9
Length of stay (days) 7 13
Death rate 6.3% 20%

it required a management of all collateral issues, from a slow
and challenging respiratory weaning, neuro-psychological
consequences, nutritional support, and physical rehabilita-
tion, such as the management of pre-existing comorbidities.

The reorganizational model built to deal with the pan-
demic, which included areas at different levels of care in the
same ward and different specialized skills, as the ability to
manage ventilotherapy and bedside ultrasound, united by a
homogeneous approach to teamwork, allowed flexible man-
agement of the “complex” COVID patient.

During the period from September 2020 to June 2021,
in our experience, the overall mortality rate of COVID-19
patients was 11% when the average patient death rate in
Italy has been equal to 22.2% [10], and 20.5% in our region
(Emilia-Romagna), also including the rate of mortality in
ICU [10]. Information about other Italian Internal Medicine
Unit are not available; this limits the possibility to make
comparisons and conclusions on our data.

With these limits, we believe that the lower mortality rate
compared to the national data, even with patients with simi-
lar characteristics, may be secondary to the clinical manage-
ment and to the number of doctors involved.

It is not a causality that both in Italy than in other coun-
tries with similar health system, most COVID-19 patient
management has been led by internists.

Cogliati et al. wrote about the experience between Inter-
nal Medicine and Emergency Medicine team at Luigi Sacco
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Hospital, one of the hospitals most affected by the pandemic
wave in northern Italy, to guarantee many COVID wards
opened in few days, with a teamwork cooperation and shar-
ing skills and experiences [11].

Agostino Di Ciaula et al., concerning their experience in a
big hospital in the south of Italy, demonstrated the important
role of the internists in guiding all stages of the disease, as
“front-line selection of patients, management of the disease
and complications, tight coordination with other specialties,
according to specific requirements” [12].

As of November 2021, the COVID-19 patient registry of
the Spanish Society of Internal Medicine was already col-
lecting data on more than 25,000 patients [13].

Internal Medicine wards have been primarily involved in
the management of COVID-19 due to their intrinsic charac-
teristic to handle polypathology at various levels of disease
intensity and the post-acute sequelae of infection for their
vocation to the management of chronicity [12, 14].

Y. Jamilloux wrote that many internists have developed
specific skills in infectiology, resuscitation, emergency medi-
cine, immunology, geriatrics (...), useful for all-round patient
care in order to consent to the French health system of being
able to count on doctors and services capable of quickly
adapting to new or exceptional medical situations [15].

There has been an active debate about the best COVID-19
emergency health reorganization. The intensivist has cer-
tainly had a central role in guiding and managing this type
of respiratory failure, together with the emergency medicine
and pneumology, as well as the nursing of the critical res-
piratory patient. However, the emergency had forced to new
organizations, as the creation of other sub intensive areas
with integrated management [16].

If the ICU and the Emergency Medicine wards are the
suitable setting for patients with severe acute respiratory
failure and need for immediate stabilization, the sub-
intensive Internal Medicine areas could be more effective
as a step-down, for management of chronic patients with
more comorbidities needing time to achieve a stable bal-
ance [16].

In Italy, Internal Medicine is considered a basic specialty:
for a 32-bed module, there are 5 doctors and 17 nursing staff,
with a consequent doctor/patient ratio of 0.15 and a nurse/
patient ratio of 0.53 [17].

This proportion does not reflect the current needs and the
variation of the type of hospitalized patient, with the risk of
reduced medical and nursing staff, even more at the risk of
burn-out.

After these evidence of a central role of Internal Medi-
cine Unit during SARS-CoV-2 pandemic, the main Ital-
ian Internal Medicine societies, FADOI and SIMI (Italian
Society of Internal Medicine), have presented to national
and regional health institutions a document about the need
for the implementation (structural, technological, staff) of
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Internal Medicine sub-intensive care areas throughout the
national territory [18].

The pandemic has upset the way we work, but, in the
same way, it has taught us how a future Internal Medi-
cine ward should be: a ward at different levels of intensity
(medium intensity and sub-intensive), managed by doctors
(adequate number) with different skills and with suitable
instrumentation for an integrated management of the internal
complex patient. It is time to rethink and redeem Internal
Medicine specialty.
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