
Multilevel triage strategies
in the Emergency Room

After the recent Chinese epidemic of coronavirus
disease 2019 (COVID-19) due to a novel coronavirus,1
Italy has been the second country in the world to have
a similar epidemic that is currently ongoing. At pres-
ent, inpatients for COVID-19 infection are more than
50% in Northern Italy, and are increasing up to 40%
in Southern Italy. In this clinical setting, this new coro-
navirus is specific for respiratory tract infection and
may also induce severe acute respiratory syndrome
(SARS) with lung failure.1
Because of the relevant contagion of the virus, new

effective strategies for selective triage in the Emer-

gency Room (ER) are needed to improve the selection
of affected patients and to avoid the viral transmission,
so escaping the diffusion of the virus epidemic. Com-
pared to other epidemics of coronavirus that induced
SARS and Middle-East respiratory syndrome
(MERS), respectively in 2003 and 2012, COVID-19
seems to be able to induce clinical scenarios associ-
ated with increased morbidity and mortality according
to data recently published on the Chinese population.2
COVID-19, in fact, is responsible for severe respira-
tory infections that may require admission to the hos-
pital for interstitial pneumonia or SARS and then
acute respiratory distress syndrome (ARDS). Further-
more, the clinical evolution of inpatients is longer than
with other community-acquired pneumonia (CAP), so
adding a further problem to the risk of depletion of
medical resources for all hospitals.
So based on the experiences of the previous epi-

demic of SARS and MERS and based on the first epi-
demic of SARS-CoV-2 in China, in order to escape
further diffusion of viral infection, a dedicated organ-
ization of triage, not only for ER but also for all other
inpatients admitted for different reasons, has been sug-
gested and used in many hospitals.3
In this way, patients admitted to ER that reeported

symptoms not associated with fever, cough, respira-
tory dysfunction (i.e., chest pain, abdominal pain,
headache, hemiparesis, aphasia) were addressed to
regular triage. In contrast, patients with symptoms that
could be associated with COVID-19 were admitted to
a separate triage. This way, only the risk not to identify
asymptomatic carriers of the virus was not evaluated.
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However, the triage system is based mainly on symp-
toms reported by patients associated with a thorough
anamnesis and physical examination carried out by the
triage members. Of course, this is a substantial limi-
tation of the method, although it is common to every
type of triage system. 
On the other hand, patients with fever >37.3°C and

with SpO2 <93% should be early evaluated in the sep-
arate triage as also suggested by Zhang et al.3 as well
as patients with sudden cough or dyspnea not previ-
ously experienced were evaluated in the dedicated
triage. This viral infection, in fact, can be afebrile in
the early stage but associated with cough and chill, so,
also these symptoms should be taken into considera-
tion for the separate triage. From a clinical point of
view, physicians should detect early clinical signs as
dyspnea, tachypnea, and hypoxemia that may suggest
interstitial pneumonia.3 Useful laboratory tests for this
separated triage that may speed up the diagnosis of
COVID-19 are hemochrome with evidence of leuko-
lymphopenia, increased CRP, fibrinogen, and LDH.
So, patients with these clinical and laboratory charac-
teristics should be addressed to early chest X-ray or
chest CT scan to look for radiological signs of viral
interstitial pneumonia.3 In addition, separated triage
may benefit from a mobile or dedicated CT scan since
the latter demonstrated an increased sensitivity than
X-ray in detecting specific radiological findings of
COVID-19 as multiple bilateral infiltrations with a
trend to become large ground-glass opacities.4
After this second step of triage, the differential di-

agnosis for the type of pneumonia can be better ad-
dressed. Samples made to detect viral pneumonia’s
pathogenesis should beanalyzed for seasonal flu sub-
types or community-acquired pneumonia (CAP) or
COVID-19. 
While waiting for these microbiological tests, pa-

tients may benefit from treatments for hypoxia, fever,
and dyspnea with additional oxygen, antipyretics, and
antibiotics to prevent co-infection of Staphylococcus
aureus or other bacteria. Patients positive for flu or
CAP can be discharged from ER to specialist units of
Pneumology or Infectious Disease or Internal Medi-
cine, while patients positive for COVID-19 should be
addressed to a separate specialist ward in which clin-
ical observation of COVID-19 needs to be done. The
clinical course of pneumonia induced by COVID-19
infection, in fact, may have complications such as
SARS or ARDS. The treatment may be based on the
administration of high flow oxygen alone or with
CPAP support,5 glucocorticoids,3 moderate doses of
chloroquine (e.g., 500 mg twice daily),6 specific an-
tivirals (e.g., lopinavir/ritonavir 200/50 mg twice daily
or rendesmevir),7,8 antibiotics with high impact on the
respiratory system as quinolones or cephalosporins
and biologics (in particular tocilizumab or IgM en-

riched immunoglobulins).9-11 However, for all indi-
cated therapeutic support, being COVID-19 a newly
identified disease, there is not a high level of evidence-
based medicine or a specific guideline because, at
present, there are few validated randomized clinical
trials and\or controlled studies. So, frequently, differ-
ent medical centers reported their clinical experience
with each of these therapies. One of the most debated
therapeutic support is the use of CPAP because of the
risk of aerosolization that could facilitate viral diffu-
sion, yet reported positive effects have been derived
from previous outbreaks of SARS and MERS.5 Al-
though the risk of aerosolization is concrete, no study
has demonstrated an effective increase of contagions.
Moreover, a multilevel triage strategy could be

adopted not only for triage selection at the ER but also
for the evaluation of inpatients with fever admitted to
the hospital for other types of acute medical illness. In
this clinical setting, in fact, data present in literature
are lacking. So, a thorough clinical evaluation of pa-
tients that develop fever as a clinical complication of
another acute disease that previously required admis-
sion to the hospital should be performed to evaluate
differential diagnosis between COVID-19 and other
causes of infection for inpatients. In addition, different
daily clinical strategies and treatments may improve
the clinical course of any type of infection and also
accidental contamination of other inpatients. 
So, we adopted an internal triage for inpatients that

developed fever as a complication of other diseases
that included laboratory tests, radiological imaging,
and microbiological tests to identify fever associated
with super-infection of COVID-19 in inpatients early
(Figure 1).
According to available data supported by the Chi-

nese epidemic of SARS-CoV-2, patients at risk of
complications such as SARS or ARDS are elderly pa-
tients and patients with several comorbidities as well
as immunocompromised patients for any reason (i.e.,
immunopathological diseases or recent immunother-
apy or chemotherapy). For pregnant women, a con-
sultant obstetric/gynecologicst should also consider
evaluating pre-term delivery.11,12
For all other cases in which dyspnea is not associ-

ated with SpO2 <92-93% and fever is not higher than
37.2-37.3°C and clinical features do not suggest pneu-
monia, home care treatment or outpatients’ clinic
should be thoroughly suggested (Figure 2). Consider-
ing the significant number of patients involved in the
epidemic that may ask for hospital admission, inap-
propriate admissions for less aggressive infections can
be dangerous for patients who may have an overlap-
ping co-infection by COVID-19 and the depletion of
hospital resources. 
Of course, further limitations to our procedural

methods should be reported and based on social prob-
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lems besides technical problems. For example, in the
demographic area of Naples, in Campania in Southern
Italy, nearly one million citizens live, and in the hin-
terland of the city, there are about 2.5 million people
with a very high density of population reaching the
top ten cities in Europe. For this reason, each outbreak
of viral or bacterial agents is really dangerous for the
town and historically not infrequent also in the second
half of XX century (e.g., epidemic of Vibrio
cholerae).13 So, each flu epidemic for the health care
system is particularly hard to handle from a technical
point of view, therefore, the triage organization has a
relevant role. 
For this reason, we planned a dedicated triage se-

lection because we were not blind to the outbreak hy-
pothesis. For the COVID-19 outbreak, in fact, based on

data available from Wuhan and from Northern Italy that
testified an increased rate of contagiousness of COVID-
19,14,15 with a really relevant rate of patients that would
need intensive care unit supports,16 and that may
quickly expand the viral transmission to all the com-
munity coming to the hospital, inducing depletion of
medical services, all hospitals planned a different triage
organization to counteract the viral diffusion between
the different types of medical illness. We may affirm
that this method contributed to the different mortality
rates between Northern Italy and Southern Italy.16,17
Furthermore, a relevant practical limitation of this

triage organization is represented by asymptomatic
carriers of SARS-CoV-2 that are usually very numer-
ous and dangerous for naïve people. For this reason,
the admission to ER was allowed only to the patient
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Figure 1. Internal triage and clinical strategies in patients with fever after admission in hospital for other acute illness.
CAP, community-acquired pneumonia; CRP, C-reactive protein.
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with medical illness without any helper (family mem-
bers or other people); furthermore, personal protective
equipment were placed and worn by each patient in
order to escape viral transmission to other patients,
nurses, and physicians.18
So, many factors contributed to developing our

clinical algorithm in Southern Italy during the epi-
demic period, particularly for patients admitted to the
emergency room with suspected COVID-19 infection
(Figure 2). During this time, the charge of patients to
ER for fever clinics outweighed was very hard be-
cause of the contagion of COVID-19, associated with
its increased morbidity and mortality and the risk of
depletion for hospitals. 
In conclusion, multilevel triage dividing patients

with fever and patients without fever in separate wards
within the ER was performed to have a double-check
for hospital admission of patients and also to be
adapted to the increased flow of patients with fever
and suspected pneumonia by COVID-19 at high risk
to develop life-threatening complication such as
SARS that is associated with increased in-hospital
mortality; of course, this protocol should be adapted
to other conditions and epidemic specialists as the
general public, public health professionals, clinicians,
and other experts may adapt it for other requirements.
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Figure 2. Clinical strategies for triage selection and destiny of patients with suspected novel coronavirus 2019 (COVID-
19) infections at Emergency Room. CRP, C-reactive protein.
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