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E D I T O R I A L

COVID-19, internists and resilience: the north-south Italy 
outbreak

1 |  INTRODUCTION

According to data from the World Health Organization, Italy 
has been particularly affected by the COVID-19 pandemic. 
On 1 April 2020, Italy gained, at a world level, the highest 
number of total confirmed cases (n = 110 574) and deaths 
(n = 13 155) since the beginning of the outbreak.1 The num-
ber of cases raised exponentially, reaching a total of 227 364 
infected subjects and 32 330 deaths on May 20. The distri-
bution of infected subjects and deaths, however, was not ho-
mogeneous, being respectively about 7 times and 12 times 
higher in northern than in southern regions.2

Besides monitoring the outbreak, epidemiologic data 
should be analysed to test the adequacy of strategies adopted 
to contain the pandemic, to better face the rising cases of 
COVID-19 in other countries and to use lessons from this 
pandemic for future possible outbreaks. From a clinical point 
of view, evidence points to a multi-organ involvement sec-
ondary to the SARS-CoV-2 infection.3 In this rapidly chang-
ing and novel context, the role of the specialist in internal 
medicine represents a winning factor for optimal management 
of critically ill adults with suspected or diagnosed COVID-
19. The role of the internist provides a precious support to 
specialists working in different settings, namely emergency 
room (ER), infective disease, respiratory and intensive care 
units (ICU).

Here, we analyse the main phases of the COVID-19 out-
break in Italy. In addition, while discussing some pathophys-
iological implications of this complex disease, we briefly 
describe the events that we experienced—following the 
COVID-19 outbreak—at our academic division of internal 
medicine in the largest regional hospital of Apulia.

2 |  MATERIAL AND METHODS

Epidemiologic data were searched from public available da-
tabases from the World Health Organization4 and the Italian 
Ministry of Health.5 The rates of infected subjects and deaths 
in Italy (whole country and regional level) per 100  000 

residents were calculated considering the official number 
of residents derived from the National Institute of Statistics 
(ISTAT). Correlations were tested using the Pearson coef-
ficient and plotted using linear regression. Data updated to 
20 May, 2020.

3 |  RESULTS

The spread of the COVID-19 pandemic is not homogenous 
worldwide. Most rapid and extensive outbreak occurs in 
a few countries (i.e. USA, Italy, Spain, China, Germany, 
France, Iran).4 In Italy, the first cases of infection (a couple 
of Chinese tourists) occurred on 30 January 2020 at the Italian 
Experimental Institute 'Lazzaro Spallanzani' in Rome. Figure 1 
summarizes the daily progression in the cumulative number 
of COVID-19-positive subjects and in the incidence of deaths 
related to COVID-19 in southern and northern Italy, since the 
start of the outbreak. Table 1 lists the containment strategies 
adopted by the Central Government. The spread of infection 
followed divergent trends between northern and southern Italy.

Since the average incubation period for COVID-19 is 
5-6 days and, in its early stages, the epidemic doubles in size 
every 7.4 days,6 the initial outcome of the country lockdown 
was expected by two-three weeks. As shown in Figure 2, this 
hypothesis was confirmed by the analysis of the absolute 
daily number of new cases of infection in northern and south-
ern Italy. Figure 3 depicts the reduction trend.

3.1 | COVID-19 outbreak in northern Italy

A total of 33 883 040 subjects live in northern Italian regions. 
The first COVID-19 case in a northern region was noticed in 
Codogno, a small town in Lombardy, 60 km south-east from 
Milan. In Codogno a local quarantine started on February 23. 
After 2 weeks (March 8), the whole northern Italy was quar-
antined. On the national 'lockdown' day (March 12), in north-
ern Italy there were a total of 14 335 infected patients and 
997 COVID-19-related deaths. On May 20, infected subjects 
were 200 768 and the number of deaths increased to 29 876.
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3.2 | COVID-19 outbreak in southern 
Italy and the experience in Bari (Apulia)

A total of 26 476 506 subjects live in southern Italian regions. 
The first three cases in this area occurred only five days after 
the first case in northern Italy. However, on the 'lockdown' 
day, the total number of infected patients was 778, about 
18-fold lower than in northern Italy. The COVID-19-related 

deaths were 19, about 52-folds lower than in northern Italian 
regions. On May 20, infected subjects were 26  596 and 
COVID-19-related deaths were 2454, about 7- and 12-fold 
lower, respectively, than in northern Italy.

In most southern regions, travellers were obliged to in-
form the local authorities upon their arrival to track possible 
newly diagnosed infections. Thus, before the whole coun-
try was on lockdown, the containment measures in southern 
Italy were only on a voluntary basis (social isolation was 
advised).

In Apulia (southern Italy, about 4 million inhabitants), the 
regional authorities estimated that at least 16  545 subjects 
travelled from northern Italy from February 29 to March 14. 
In this region, the incidence of infected subjects increased 
from 0.1 (February 29) to 109.4 per 100 000 residents (May 
20) being, on the same day, slightly higher than the rate ob-
served in southern Italy (100.5 per 100 000 residents). This 
value, however, remained about 6-fold lower than the inci-
dence recorded in northern Italy (ie 592.5 per 100 000 resi-
dents). On May 20, a total of 4407 confirmed cases and 478 
COVID-19-related deaths were recorded in Apulia.7 The me-
dian age of infected subjects was 56 years, and about 80% 
of deaths were recorded in subjects with 70 or more years 
of age. At a regional level, a total of 1535 patients were iso-
lated at home, and 25% of cases were admitted in COVID-
19-dedicated hospitals.7 Of note, only a minority of patients 

F I G U R E  1  The upper graph shows the cumulative number of COVID-19-infected patients in Italy from 20 February to 20 May 2020. The 
lower graph shows the time progression in the absolute number of deaths.2 Dots and lines indicate the incidence of cases per 100 000 residents in 
southern and northern Italian regions

T A B L E  1  Time progression of containment strategies adopted by 
the Italian Government

January 30: first case in Italy (Chinese couple in Rome)

January 30: air traffic embargo for flights coming to Italy from any 
Chinese city, including the autonomous regions of Hong Kong 
and Macau

February 20: first case hospitalized in Codogno (Lombardy, 
northern Italy). Start of a local outbreak, with strict quarantine for 
14 d starting from February 23

February 25: first 3 cases in Sicily

March 8: 7365 cases (91% in northern Italy). Northern Italy 
quarantined (16 million people)

March 12: 15 113 official cases in Italy (90.5% in northern Italy). 
The whole country is on lockdown, and a massive communication 
campaign starts

May 4: lockdown was stopped
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had a severe (16%) or critical (3%) clinical presentation.7 The 
majority of patients remained asymptomatic (37%) or had a 
noncritical clinical presentation (44%) requiring, after an ini-
tial triage, home isolation or clinical management in nonin-
tensive care units.

Following the COVID-19 outbreak, the local Apulian 
government firstly increased the number of available beds 
in the units of intensive care, pneumology and infectious 
diseases across the region. Afterwards, the local healthcare 
system was re-modulated by creating 'COVID-19' and 'non-
COVID-19' dedicated hospitals. The Policlinico, the second 
largest Hospital in southern Italy, hosts about 1550 beds, 
with all medical specialties. It is the main hospital in Bari 
(capital city of Apulia), with a population of 320 257 inhab-
itants, raising to 750 000 inhabitants in the urban area and 
to 1.3 million inhabitants in the metropolitan area. Before 
the outbreak, the Clinica Medica 'A. Murri' was a typical 
academic division of internal medicine in the large refer-
ral hospital (i.e. 20 beds with 850 admissions/year, 900 day 
services/year, and about 6000 outpatient visits/year, includ-
ing an active ultrasound service). All nonurgent outpatient 
activities, however, had been suspended on the first week 
of March across the whole region. Inpatient activities were 
regularly carried out until March 16. At that time, a total of 
383 new infected subjects and 19 COVID-19-related deaths 
were recorded in the Apulia region. Following the urgent 

request of the General Director and the Sanitary Direction 
at the Policlinico on the same day, all inpatients (without 
symptoms or an oropharyngeal swab suggestive of COVID-
19 infection) were discharged between March 17 and 18 or 
transferred to other medical wards. At the same time, we 
merged two divisions of internal medicine (one academic 
and one nonacademic, total of 40 beds). Within 48 hours, 
the medical and paramedical staff from both divisions (in-
cluding several residents in geriatrics, internal medicine and 
sport medicine) were properly trained in the correct use of 
personal protection devices. The staff was therefore re-lo-
cated in the so-called 'grey zone' equipped with up to 64 
beds, occupying the whole 5th floor of the 'Asclepios' block, 
a big five-storey building entirely dedicated to COVID-19 
patients (Figure 4). As internists, our specific mandate was 
the screening of a wide range of (noncritical, nonsurgical) 
patients received from the ER, and suspected of having 
COVID-19 infection. The division was quickly arranged to 
accommodate COVID-19 positive, negative or suspected 
subjects, with clear separate pathways (dedicated rooms, 
corridors, elevators, doors, routes). After admission, patients 
not requiring ICU support are assessed and immediately 
transferred to a room with single bed, where they undergo 
the nasopharyngeal swab to obtain a specimen for testing 
by RT-PCR. If negative, a second test is repeated 24 hours 
later, at the local laboratory of public health.8 Confirmed 

F I G U R E  2  Time changes in the absolute daily number of new cases of infection in northern and southern Italy from 24 February to 20 May 
2020.2 Data show a progressive increase before the lockdown and a plateau with a following decrease about 2 wk after
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negative patients are either transferred to specific COVID-
19-negative wards or discharged, with a nasopharyngeal 
swab repeated (outpatient basis) 2 weeks later. Persistently 
positive patients are managed accordingly. One option is the 
transfer to other COVID-19-positive wards in the 'Asclepios' 
block, depending on the clinical evolution. A second op-
tion is the transfer to post-acute facilities in the territory. A 
third option (if asymptomatic) is to be placed in quarantine 
at home, after being fully informed about isolation require-
ments. Two weeks later, a special hospital unit performs two 
nasopharyngeal swabs at home, with intervals of 24 hours. 
This organization facilitates the initial management of non-
COVID-19- and COVID-19-related clinical presentations, 
while decreasing the burden of patients entering other 

COVID-19-dedicated wards. On June 5, a total of up to 700 
patients had already been screened at our unit.

3.3 | The clinical features of COVID-19 and  
the preeminent role for the internist

COVID-19 infection may remain asymptomatic9 in a still 
undefined number of patients. Otherwise, a 3-stage clas-
sification system of increasing severity has been proposed 
for COVID-19 infection, namely stage I (early infection), 
stage II (pulmonary phase) and stage III (hyperinflam-
mation phase).10 Thus, the clinical symptoms range from 
fever, dry cough, headache to dyspnoea, fatigue, to ARDS, 

F I G U R E  3  Linear regression analysis between the number of days starting from March 26 (2 wk after the day of the lockdown, 12 March 
2020) and the daily number of new cases of infection in northern and southern Italy. A significant, negative correlation was present in both southern 
and northern Italian regions
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shock and cardiac failure.10,11 The multi-organ involve-
ment secondary to SARS-CoV2 infection is therefore a 
possibility.

Gastrointestinal symptoms (i.e. diarrhoea, nausea, vom-
iting and abdominal pain) may be observed early.12,13 About 
half of the patients show elevation of liver tests, ALT, AST 
and GGT during disease progression, and liver injury is pos-
sible in severe cases of COVID-19, possibly due to a direct 
viral infection of vascular endothelium, cholangiocytes, 
to immune-mediated inflammation or to drug hepatotoxic-
ity.14,15 Diabetes mellitus can increase the risk linked with 
COVID-19 infection, negatively affecting the progression 
and prognosis of the disease.16,17 Furthermore, relationships 
exist between COVID-19 and myocardial injury,18 heart fail-
ure,18 vascular inflammation, myocarditis, cardiac arrhyth-
mias19 and hypoxic encephalopathy.20

Thus, the final clinical presentation of COVID-19 infec-
tion can be composite and ranges from asymptomatic disease 
to death. Pathogenic mechanisms act at a local and systemic 
level, and play a critical role in the evolution of the disease:

1. Inoculation and multiplication: the SARS-CoV-2 binds 
to angiotensin-converting enzyme 2 (ACE2) receptors21-23 
(abundantly present in epithelia of the lung, gastrointes-
tinal tract and vascular endothelium). This early period 
can evolve to the second stage of a viral pneumonia;

2. Extra-pulmonary systemic hyperinflammation syndrome 
(in the minority of infected patients): the 'cytokine storm' 
is associated with increased cytokine levels (IL-2, IL-6, 
IL-7, IL-10 and TNF-α), granulocyte colony-stimulat-
ing factor, interferon-γ inducible protein 10, monocyte 
chemoattractant protein 1, macrophage inflammatory 
protein 1-α, tumour necrosis factor-α, lymphopenia (in 
CD4  +  and CD8  +  T cells) and decreased IFN-γ ex-
pression in CD4  +  T cells.24-26 D-dimer, Troponin and 
N-terminal pro B-type natriuretic peptide (NT-proBNP) 
can also increase, together with altered coagulation func-
tion27-29 in those patients with more severe disease.10

Available epidemiologic evidence also points to more se-
vere clinical presentations and higher risk of death in the el-
derly and/or in fragile patients with several comorbidities.30-33

In this context, the internist is typically trained to 
manage the complexity of systemic diseases and to coor-
dinate a multidisciplinary approach in the case of severe 
presentation.

4 |  DISCUSSION

The spread of COVID-19 has rapidly reached a pandemic di-
mension within few weeks, imposing a rapid remodulation of 

F I G U R E  4  Graphical abstract depicting the Asclepios COVID-19 Hospital and the flow chart adopted for the management of patients at the 
Policlinico Hospital in Bari, Italy, during the COVID-19 pandemic. The building also housed the emergency room, radiology, and the operating 
theatre (ground floor) and other COVID-19-dedicated wards along the other floors, that is intensive respiratory therapy unit, intensive care unit and 
infective disease unit, with an overall capacity of 334 beds (see text for details)
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health systems to contain and adequately face the outbreak. 
The management of the disease also requires the transmis-
sion of adequate evidence-based information and optimal 
decision-making.34

Italy was the first European country extensively affected 
by the outbreak, with national control measures (air traffic 
embargo) adopted the same day of the first diagnosed case 
in Rome, and with strict control measures (lockdown) about 
2 weeks after the first local outbreak was noticed in northern 
Italy. The critical analysis of the ongoing Italian scenario will 
help to manage the spread of the pandemic in other countries 
and also to face the outbreak by optimizing the locally avail-
able resources.

Italy extends for a length of approximately 1300 km, and 
a different pandemic burden occurred in southern vs. north-
ern Italy, as also observed in other geographical areas at a 
global level.4 The difference in population density between 
northern and southern Italy (210.3 and 187.8 residents/km2, 
respectively) seems too small to fully explain the divergent 
epidemiologic burden of COVID-19 in these two areas. Thus, 
geographical differences in the incidence of infected subjects 
and COVID-19-related deaths point to the existence of pos-
sible specific and local environmental factors which need to 
be urgently identified and that can play a major role in deter-
mining the spread and the outcomes of the infection. Besides 
economic, sociocultural and lifestyle-related factors, a role is 
possible for climate change variations,35,36 air pollution,37-39 
and the effects of endocrine disrupting chemicals on the onset 
and progression of several comorbidities40 able to influence 
the individual vulnerability to COVID-19.30-33

At a world level, a 1°C temperature rise above pre-in-
dustrial levels is linked with new and emerging infectious 
diseases.35 There might be relationships between climate 
change, marked reduction in biodiversity and transfer by 
species crossing (from wild species to humans) of several 
viruses, namely Ebola, SARS coronavirus-1, Middle East 
respiratory syndrome (MERS) coronavirus, Nipah virus and 
Hendra virus.41,42 Climate changes are also associated with 
increased incidence of respiratory infections.35,36 A study 
evaluating the effects of temperature on mortality in 306 
communities from 12 country/regions described Italy as one 
of the countries with the highest temperature-related mortal-
ity risk.43

An analysis on 66 administrative regions in Italy, Spain, 
France and Germany showed that long-term exposure to ni-
trogen dioxide, a common air pollutant mainly produced by 
anthropogenic processes, may be one of the most important 
contributors to fatality caused by SARS-CoV-2 infection. 
This effect occurs mainly when the air concentrations of this 
pollutant are combined with downwards airflow which pre-
vent efficient dispersion.37 Some regions in northern Italy 
(mainly Lombardy and Emilia Romagna) are among the most 
polluted European geographical areas and, at the same time, 

have the highest world level of virus lethality.38 Positive asso-
ciations have been also described between newly COVID-19 
confirmed cases and short-term exposure to particulate mat-
ter (ie PM2.5, PM10), nitrogen dioxide and ozone.39

Lastly, individual outcomes from COVID-19 are strongly 
dependent on the presence of comorbidities.30-33 Chronic 
exposure to both air pollutants and endocrine disruptors in-
troduced with contaminated food and beverages or through 
dermal contact might play a role in increasing individual vul-
nerability and frailty, mainly in elderly subjects.40,44

Further analyses are therefore required to adequately 
identify the major environmental determinants regulating 
the spread of SARS-CoV-2 infection and the prognosis of 
COVID-19.

Italian epidemiological data confirm the efficacy of early 
and stringent measures of primary prevention, as observed 
in China.45 About two weeks after the drastic containment 
measures legally imposed by the lockdown, a trend towards a 
reduction of new cases clearly emerged in the whole country.

In the absence of vaccines or specific therapeutics of con-
firmed efficacy, the only useful tool to govern and limit the 
epidemic remains the social distancing, quarantine, commu-
nity containment and all other public health measures aimed 
at the primary prevention.46,47 In addition, we should be 
aware that rapid and aggressive outbreaks can easily origi-
nate from care homes for elderly people. A worrying aspect 
emerges from a last study showing that rapid and widespread 
transmission of SARS-CoV-2 occurred in skilled nursing fa-
cility, where more than half of the residents with positive test 
results were asymptomatic at the time of testing and most 
likely contributed to transmission.48,49 The problem involves 
the residents, their family members and medical, nurse per-
sonnel if protection protocols are poorly implemented.50

The Italian National Health System was established with 
the Law N. 833, on 23 December 1978. This law was based 
on the equity of care and underlined the precious role of pri-
mary prevention, parallel to adequate health assistance and 
rehabilitation. As clinicians working in the public health-
care system, we argue that the system should be prepared to 
limit everywhere morbidity and mortality deriving from this 
and future pandemics. In the most affected regions (northern 
Italy, mainly Lombardy), serious concerns existed about the 
effective capacity of the national health system to adequately 
face the burden of disease. This capacity was challenged by 
the total and simultaneous number of cases, in particular of 
those requiring intensive care. In this respect, systemic re-
sources required to adequately manage such a critical situation 
might be insufficient (i.e. personnel, number of available beds, 
overcrowding, intensive care facilities).51,52 The structural lim-
its deriving from insufficient resources have also generated 
ethical concerns regarding the prioritization of patients to be 
treated (younger patients prioritized over the elderly) and the 
equity of care.53 A prospective data collection of critical care 
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bed number in European countries from July 2010 to July 2011 
showed a marked variability between countries. Italy had 12.5 
critical care beds per 100 000 capita of population, a number 
slightly over the continental average (11.5) but about half than 
that of Germany, the European country with the highest value 
(29.2). Of note, several EU countries downsized their cura-
tive bed capacity in the past 10 years,52 and on March 2020, 
approximately 5200 beds in intensive care units were present 
in Italy.51 As suggested, the most negative outcomes recorded 
in limited Italian areas (northern regions) can derive, at least 
in part, from financial cuts in National Healthcare Service 
(more than 37 billion euros over the period 2010-2019), and 
from a progressive privatization of health services.54 Thus, 
policymakers should optimize the allocation of resources and 
the healthcare capacity. This policy will contribute to limit 
or avoid the hazards secondary to possible further overloads 
and to adequately face the public health needs. Moreover, the 
whole chain of COVID-19 management should be further op-
timized by adequate involvement of family medicine.55

From a clinical point of view, although the main negative 
outcomes derive from lung involvement, available scientific 
evidence clearly depicts COVID-19 as a systemic disease 
with complex pathogenic pathways acting at multi-organ and 
systemic level.

Furthermore, evidence shows that outcomes are strongly 
dependent on age (i.e. worst outcome in the elderly), on the 
extent of fragile patients and on the presence of comorbidi-
ties.30-33 In the next future, severe health damage from further 
similar outbreaks could be strongly prevented by measures 
focusing on successful ageing and healthspan, rather than 
merely on increasing lifespan. This approach should in-
clude a better management of all the environmental factors 
affecting noncommunicable diseases, thus contributing to 
primary prevention of diseases and to decreased frailty, as 
well as to increased number of years lived without diseases 
or disability.44

A further aspect in this national (and international as well) 
scenario is the central role of the internist, that is a specialist 
in internal medicine or related disciplines. A specific defi-
nition of the intrinsic mission of internal medicine, accord-
ing to the Ministry of University is summarized as follows 
(http://www.miur.it/UserF iles/116.htm).

The discipline of Internal Medicine is involved 
in scientific and educational activity, as well 
as dedicated health care in the field of medical 
pathophysiology, instrumental and functional 
medical semeiology, medical methodology, ev-
idence-based medicine, general clinical medi-
cine and medical therapy, with specific aspects 
of emergency medicine, geriatrics and geron-
tology, allergology and clinical immunology; 
further fields of interests include clinical and 

metabolic aspects of vascular diseases, clinical 
nutrition, sport medicine, and thermal medicine.

In this complex scenario, and according to our experience, 
internists are called to serve prevention measures, front-line 
selection of patients, management of the disease and compli-
cations, tight coordination with other specialties, according to 
specific requirements. In our opinion, this is an outstanding 
example of professional resilience to sudden and unexpected 
events which endanger the public health.

5 |  SUMMARY AND TAKE-HOME 
MESSAGES

The SARS-CoV-2 infection became an unprecedented 
clinical challenge. The rapid pandemic spread has strongly 
stressed the national policies and health systems worldwide, 
highlighting critical issues and capacity of resilience.

The dramatic experience deriving from the COVID-19 
pandemic should be maximized to adequately manage the 
present outbreak in other countries, but also to provide use-
ful tools for future potential pandemics. An additional goal 
should be the improvement of the overall health systems, ori-
ented to adequately fulfil public needs.

The best approach derives from a combination of public 
health measures aimed at primary prevention, and an adequate 
allocation of financial resources needed to efficiently face pub-
lic health needs (in terms of personnel, processes and tools) 
and an appropriate clinical management of affected individu-
als. This last goal, in particular, relies on the evidence that the 
infection by SARS-CoV-2 generates a complex and systemic 
disease, with multi-organ involvement. In this context, special-
ists in internal medicine play an undisputed pivotal role.

KEYWORDS
COVID-19, disease management, environment, epidemiology, internal 
medicine, SARS-CoV-2
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