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Dear Editor,
The COVID-19 pandemic brought significant challenges
for healthcare systems, which had to be reorganized in order to avoid hospital-acquired coronavirus infection.
Our institution responded by creating a COVID-19 center in one campus, while the other accommodated uninfected individuals. Acute patients underwent pre-hospital
triage and suspicious cases were referred to the COVID-19
campus. Otherwise, or in absence of prior triage, patients
entered the non-COVID-19 campus. In the emergency department (ED) all patients were tested for SARS-CoV-2.
Those in need of hospitalization were moved to a new medical ward (COVID-19 ‘buffer’-ward) while awaiting results.
Herein we describe our experience.
In our COVID-19 ‘buffer’-ward, in order to reduce intrahospital infection, we triaged patients according to the pretest probability of COVID-19 using an adjustment of the
‘Early Warning Score’ (EWS).1 EWS uses clinical, analytical,
and radiological data: signs of pneumonia on computed tomography (CT) scan (5 points); history of close contact with
COVID-19 confirmed patients (5 points); fever (3 points);
age ≥ 44 years old (1 point); male gender (1 point); maximum temperature (defined as the highest body temperature
from illness onset to first hospital admission) ≥ 37.8º C (1
point); one or more meaningful respiratory symptoms, including cough, phlegm and dyspnea (1 point); and neutrophil-to-lymphocyte ratio ≥ 5.8. The final score is calculated
as the sum of the score for each variable. The patient is
considered suspicious if score is ≥ 10.1 Since not all our
patients performed a chest CT, we used an adjustment of
the EWS replacing chest CT for chest x-ray whenever the
former was not available.
Statistical analysis was performed with IBM® SPSS® 25

Continuous variables were expressed as mean with standard deviation. Categorical variables were presented as
proportions. As EWS establishes cutoff points for each parameter (e.g., patient age 44), continuous variables were
recoded into categorical variables using the limits described
above. Fisher’s exact test or the chi-square test, whenever
reasonable, were used to evaluate the association of the
variables with the swab result. Logistic regression was used
to assess the effect of EWS on the swab result (i.e. if the
score could predict the swab result). Independent risk factor
analysis was performed using multivariable logistic regression analyses for all the EWS parameters. A p-value less
than 0.05 was considered statistically significant.
We assessed 924 patients, 19 of which were
SARS-CoV-2 positive. The mean EWS was 4.25 (± 3.44),
and amongst positive individuals was 7.32 (± 4.69). Patients
with EWS ≥ 10 were more likely to be infected to those with
EWS < 10 [p = 0.021; OR 3.84; 95% CI (1.35 - 10.95)]. The
findings were similar for consolidation on chest x-ray [p =
0.005; OR 3.79; 95% CI (1.52 - 9.46)] and contact with infected people [p < 0.001; OR 15.82; CI (4.69 - 53.34)]. The
EWS correctly classified 71.4% of cases. Sensitivity was
26.3% and specificity 91.5%. Only consolidation on chest
x-ray [p = 0.007; OR 4.70; 95% CI (1.53-14.48)] and contact with infected individuals [p < 0.001; OR 13.57; 95% CI
(3.20 - 57.72)] significantly and correctly predicted a positive swab (Table 1).
Our analysis had some limitations. Effective pre-hospital
screening led to the majority of positive patients being immediately admitted to the COVID-19 campus. Moreover,
our ‘buffer’-ward was located in the non-COVID-19 campus,
where all patients in need of hospitalization performed a
SARS-CoV-2 test as a pre-admission procedure. Taken together, this resulted in a small number of positive swabs in
our ‘buffer’-ward, and consequently, in the non-COVID-19
campus. Secondly, some SARS-CoV-2 positive patients
had a low EWS, as they were not suspicious and were only
tested as a pre-admission procedure. In fact, the presentation of COVID-19 can be asymptomatic.2 Finally, EWS uses
non-specific parameters that can be present in other conditions.
We described our experience during the first wave of

Table 1 – Multivariable associations between the predictor variables and SARS-CoV-2 positivity of nasopharyngeal swab
Parameters

ß (SE)

Wald χ2 value

OR (95% CI)

p-value

Signs of pneumonia on x-ray/CT

1.55 (0.574)

7.27

4.70 (1.53 - 14.48)

0.007

History of contact with infected people

2.61 (0.738)

12.52

13.57 (3.20 - 57.72)

< 0.001

Fever

-0.79 (1.037)

0.57

0.46 (0.06 - 3.48)

0.449

Sex

0.37 (0.504)

0.53

1.45 (0.54 - 3.88)

0.465

Temperature

0.99 (1.039)

0.91

2.70 (0.35 - 20.71)

0.339

Respiratory symptoms

-0.56 (0.610)

0.84

0.57 (0.17 - 1.90)

0.358

Neutrophil-to-lymphocyte ratio

-0.88 (0.560)

2.42

0.42 (0.14 - 1.26)

0.102

Variable age is not included as all patient were ≥ 44 years-old (the cut-off established by the authors of the EWS.
CT: computed tomography
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COVID-19. The second and third waves required the admission of COVID-19 patients in both campuses. However,
‘buffer’-wards remained critical in order to better manage
hospital admissions.
With vaccination minimizing COVID-19 hospital admissions, the need for ‘buffer’-wards has decreased. Nevertheless, we believe our experience could be replicated in case
of future COVID-19 waves or of other infectious pandemics.
Based on our experience, hospitals can triage COVID-19
patients according to the EWS thus reducing the risk of
intra-hospital transmission. Finally, we believe that signs
of pneumonia on chest X-rays and known exposure to an
infected person should be considered as “red flags” for having a positive SARS-CoV-2 test.
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