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Clinical scenario

Clear guidelines regarding the question as to when
to refer patients infected with COVID-19 to a
hospital are missing. In our attempt to not see wood
for the trees we try to analyse the existing literature
for certain degrees of disease severity and specific
clinical parameters that could guide health care
providers trough this decision.

Answerable question (PICO)

P: all patients with suspected or clinically proven
infection with COVID-19
I: serious course of disease
C: mild course of disease
O: signs and symptoms

Search terms

See search strategy in appendix (Figure 7).

Search date

March, 18, 2020

Search outcome (number of hits)

57 possible articles found across 3 platforms
(Pubmed, Embase, Cochrane Library)

Relevant papers (number of final
inclusions)

13 articles were included

Inclusion/exclusion criteria

Inclusion criteria:
English, including patients infected with COVID-19,
containing characteristics of hospitalized patients
and/or symptoms of serious course of disease.
Exclusion criteria:
No full text available, other language than English,
single case reports, no relevant information
(characteristics hospitalized patients, risk factors,
comparison severe versus non-severe infection)

Conclusions of overall body of evidence:
The National Early Warning Score (NEWS) is used in hospitals and care homes in the UK and
is a standardized method to recognize acute illness. The following parameters need to be
measured: temperature, heart rate, systolic blood pressure, respiratory rate, oxygen saturation
and level of consciousness. Based on the obtained values a score will be given, which identifies
patients at risk for severe deterioration (Table 4). In times like this, when we are facing a pandemic
of Coronavirus Disease 2019 (COVID-19), a standardized tool like NEWS to decide whether a
hospitalization is necessary or not would be very valuable for health care providers. Identifying risk
factors and criteria for hospitalization would be very useful to help the general practitioners and
other aid providers to evaluate the severity of the infection and refer the right patients for admission.
We searched the known literature on three different platforms (Pubmed, Embase and Cochrane
library). In a total of 57 articles we thoroughly screened every article for these particular parameters
and clinical events. We found 13 articles to be relevant to our design, however some data was
missing or not mentioned. The studies are difficult to compare because of their heterogeneity. The
used definition as to when the infection is defined as ‘severe’ also varies among the different
studies (table 5). Another risk of bias is that all patients were already hospitalized when the studies
were conducted, thus excluding the preceding events. No clear comparative studies were
conducted which described hospitalization versus no hospitalization. Therefore we described
some risk factors and essential parameters, mentioned in these articles, which could help general
practitioners to decide on when to refer the patients for admission.
The most prominent symptoms (table 2 and 3) of an infection with COVID-19 were fever, coughing,
fatigue or myalgia and dyspnea. A sore throat, rhinorrhea and diarrhea are described less
frequently. The condition of patients with these symptoms can be mild or severe. An assessment
of the need of hospitalization should be made, when a patient presents with these symptoms.
First, we give an overview of the different parameters, used in the NEWS (table 4). High
temperature is present in the majority of the patients. Several studies describe a higher proportion
of patients with fever and a higher temperature in the severe group, compared to the non-severe
group. However, other studies didn’t notice a significant difference between the two groups. The
data are insufficient to determine a cut-off value for temperature, but they suggest that a higher
temperature is possibly correlated with a more severe infection.
Although we expect a higher heart rate in the severe group, this finding was surprisingly not
frequently seen in these studies. In a single study of 191 participants, all the patients with a heart
rate > 125/minute (4%) were part of the group of patients who died during hospitalization.
In the NEWS criteria, a systolic blood pressure < 90 mmHg or > 220 mmHg is defined as the
highest risk. These values were not seen in our data, not even in the severe groups. However, a
systolic blood pressure < 90 mmHg or > 220 mmHg obviously seems to be a reason for
hospitalization.
Respiratory rate seems to be a useful parameter to evaluate the severity of the patient’s condition.
Multiple studies showed that a significant higher percentage of patients who received ICU care or

died during hospitalization had a respiratory rate > 24/minute, in comparison to the group who did
not receive ICU care or who survived.
Another important factor to determine the severity of the COVID-19 infection is the oxygen
saturation. Different cut-off values are used in the different studies (90% or 93%). In a study of 69
patients with a mortality of 7.5%, the severe group was defined as an oxygen saturation < 90%
and all the five patients who died were part of this group. Oxygen saturation is definitely an
important parameter to take into account.
Level of consciousness was not mentioned in the studies we investigated, but it is clear that a
reduced level of consciousness is a warning signal and that these patients need to get referred
immediately.
Secondly, we would like to discuss some additional risk factors, like age and comorbidities (table
1). In almost all the studies that distinguish between severe and non-severe, the median age was
higher in the severe group. We can conclude that an older age is a risk factor for a more severe
course of the COVID-19 infection.
Diabetes, arterial hypertension and cardiovascular diseases are the most commonly described
comorbidities. In most studies, a higher proportion of comorbidities was seen in the severe group
which implies that having comorbidities is an additional risk factor and lowers the threshold for
hospitalization.
As mentioned above, no comparison could be made between the different studies. This is merely
a description of the different critical parameters and risk factors, mentioned in these studies and
possibly useful in the decision whether to send the patient for hospitalization or not. More
comparative high-quality studies are needed to investigate this research question.

Clinical bottom line: What is your response to the clinical scenario?
To summarize, there is limited evidence that the following signs from the NEWS criteria are
suggestive of a more serious course of COVID: high temperature, a respiratory rate > 24/minute,
oxygen saturation < 90%. The following signs from the NEWS criteria are suggestive for a more
serious course of COVID based on common sense: systolic blood pressure < 90 mmHg or > 220
mmHg and a decreased level of consciousness. Moreover, other risk factors like age and
possible comorbidities should be taken into account when this decision need to be taken.

Appendix:
The numbers of the articles of all the tables refer to the numbers of the reference list.
Table 1. Co-morbidities in % of the included patients.

Table 2. Clinical characteristics in % of the included patients.

Table 3. Clinical characteristics in % of included patients

Table 4. NEWS criteria. sBP = systolic blood pressure, bpm = beats per minute, SaO2 = saturation

Table 5. Used criteria for definition of ‘severe’ infection

Table 6: Study characteristics

Figure 7. Search strategy

Pubmed:
"severe acute respiratory syndrome coronavirus 2" [Supplementary Concept] OR severe-acute-respiratory-syndromecoronavirus-2 [tiab] OR "COVID-19" [Supplementary Concept] OR COVID-19 [tiab] OR Wuhan-coronavirus [tiab] OR Wuhanseafood-market-pneumonia-virus [tiab] OR COVID19-virus [tiab] OR COVID-19-virus [tiab] OR coronavirus-disease-2019-virus
[tiab] OR SARS-CoV-2 [tiab] OR SARS2 [tiab] OR 2019-nCoV [tiab] OR 2019-novel-coronavirus [tiab]
AND
"Hospitalization"[Mesh] OR hospitalization* [tiab] OR hospitalized [tiab] OR hospitalization-criteria [tiab] OR reasons-forhospitalization [tiab] OR patient-selection [tiab] OR "Risk Factors"[Mesh] OR risk-factor* [tiab] OR population*-at-risk [tiab] OR
severe-symptom* [tiab] OR severe-manifestation* [tiab] OR predictor of hospitalization
Cochrane Library:
#1: [mh “Coronavirus”] OR [mh “Coronavirus Infection] OR [mh “Coronavirus Infections”] OR [mh “Severe Acute Respiratory
Syndrome Virus”] OR [mh “Severe acute respiratory syndrome related coronavirus”] OR [mh “Severe acute respiratory
syndrome-related coronavirus”] OR [mh “SARS (Severe Acute Respiratory Syndrome)”] OR [mh “SARS Associated
Coronavirus”] OR [mh “SARS Coronavirus] OR [mh “SARS Related Coronavirus”] OR [mh “SARS Virus”] OR [mh “SARSAssociated Coronavirus”] OR [mh “SARS-CoV”] OR [mh “SARS-Related Coronavirus”]
#2: (“coronavirus” OR (coronavirus NEXT infection*) OR (severe NEXT acute NEXT respiratory NEXT syndrome NEXT virus)
OR (severe NEXT acute NEXT respiratory NEXT syndrome NEXT related NEXT coronavirus) OR “sars” OR (sars NEXT
associated NEXT coronavirus) OR (sars NEXT coronavirus) OR (sars NEXT related NEXT coronavirus) OR (sars NEXT virus)
OR (sars NEXT associated NEXT coronavirus) OR (sarsNEXT cov) OR (sars NEXT related NEXT coronavirus) OR “covid19”
OR (covid19 NEXT virus) OR (coronavirus NEXT disease NEXT 2019 NEXT virus) OR “sarscov2” OR “sars2” OR “2019ncov”
OR (2019 NEXT novel NEXT coronavirus) OR (severe NEXT acute NEXT respiratory NEXT syndrome NEXT virus NEXT
2)):ti,ab,kw
#3 : #1 OR #2
#4: [mh “Hospitalization”] OR [mh “Hospitalizations”] OR [mh “Patient Selection”] OR [mh “Population at Risk”] OR [mh “Risk
Factor”] OR [mh “Risk Factors”] OR [mh “Risk Assessment”] OR [mh “Risk Assessments”]
#5: (“hospitalization*” OR (patient NEXT selection) OR (population NEXT at NEXT risk) OR (risk NEXT factor*) OR (risk NEXT
assessment*) OR “hospitalized” OR (hospitalization NEXT criteria) OR (reasons NEXT for NEXT hospitalization) OR (severe
NEXT symptom*) OR (severe NEXT manifestation*)):ti,ab,kw
#6: #4 OR #5
#7: #3 AND #6
Embase:
(‘coronavirus 2019’ OR covid) AND (‘hospitalization’/exp OR ‘hospital admission’/exp)
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