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Check for
updates

The Utility of CHA(2)DS
(2)-VASc Scores as a
Risk Assessment Tool in
Low-Risk In-Hospital
Patients With
Coronavirus Disease
2019 Infection

Coronavirus disease 2019 (COVID-
19) infections can have serious conse-
quences such as cardiac manifestations,
severe coagulopathy, and thromboem-
bolism.' ™ We read with interest the

study by Ruocco et al published in the
American Journal of Cardiology.” This
study, performed on an Italian cohort,
showed that the CHA(2)DS(2)-VASc
score could aid prognostication of mor-
tality and a composite end-point of
inpatient death or invasive ventilation
across CHA(2)DS(2)-VASc tertiles in
COVID-19 patients.

In Singapore, there has been a demo-
graphic shift in COVID-19 cases ini-
tially  involving  at-risk  elderly
population in the community, and tran-
sitioning to cluster outbreaks in
densely-populated foreign worker dor-
mitories.® Active case finding of dormi-
tory residents resulted in a surge of
swab-positive COVID-19 patients who
were either asymptomatic or mildly
symptomatic. They were admitted to
hospital for risk assessment before
transfer to a nonhospital isolation facil-
ity. This policy provided an opportunis-
tic insight into the low-risk COVID-19
cohort.

Our hospital registry of 554 in-hos-
pital COVID-19 patients, recruited
between 23rd January to 30th April
2020, were admitted to a tertiary

Table 1
Clinical characteristics and outcomes of patients hospitalised for COVID-19 infection categorised according to CHA(2)DS(2)-VASc score
Variable All patients (N =554) CHA(2)DS(2)-VASc scores p Value
<1 (N=532) 2-3(N=138) >4 (N=4)
Sex (male) 482 (87.0) 473 (88.9) 9 (50.0) 0 <0.001
Age (years) 36 (11) 36 (10) 54 (13) 67 (19) <0.001
Smoking status 0.330
Current smoker 30 (5.6) 27 (5.3) 3(16.7) 0
Ex-smoker 3(0.6) 3(0.6) 0 0
Hypertension 53 (12.3) 34 (8.3) 16 (88.9) 3(75.0) <0.001
Diabetes mellitus 21 (5.1) 8(2.0) 10 (62.5) 3(75.0) <0.001
Hyperlipidemia 34 (8.1) 17 (4.3) 13 (72.2) 4 (100.0) <0.001
Atrial fibrillation 0 0 0
Ischemic heart disease 5(1.2) 1(0.3) 3(16.7) 1(25.0) <0.001
Congestive heart disease 3(0.7) 0 1(6.3) 2 (50.0) <0.001
Stroke 2 (0.5) 0 0 2 (50.0) <0.001
Chronic kidney disease 3(0.7) 1(0.3) 0 2 (50.0) <0.001
Medications
Statin 26 (6.2) 11(2.8) 11 (61.1) 4(100) <0.001
Beta-blocker 8(1.9) 4(1.0) 3(16.7) 1(25.0) <0.001
Calcium channel blocker 29 (6.9) 17 (4.3) 10 (55.6) 2 (50.0) <0.001
ACE-1 6(1.5) 2(0.5) 3(16.7) 1(25.0) <0.001
ARB 12 (2.9) 8(2.0) 3(16.7) 1(25.0) <0.001
Diuretics 5(1.2) 3(0.8) 0 2 (50.0) <0.001
Metformin 18 (4.3) 8(2.0) 10 (62.5) 0 <0.001
Insulin 4(1.0) 2(0.5) 1(6.3) 1(25.0) <0.001
Study outcomes
Mortality 2(0.5) 2(0.5) 0 0 0.952
Intensive care unit admission 19 (3.4) 15(2.8) 2(11.1) 2 (50.0) <0.001
Mechanical ventilation 16 (2.9) 12 (2.3) 2(11.1) 2 (50.0) <0.001
Composite end-point 59 (10.6) 52 (9.8) 3(16.7) 4 (100.0) <0.001

ACE-I = angiotensin converting enzyme inhibitor; ARB = angiotensin receptor blocker; COVID-19 = coronavirus disease 2019.
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healthcare institution for risk assess-
ment before down-triaging to a nonhos-
pital isolation facility. They were
allocated into 3 groups based on the
CHA(Q2)DS(2)-VASc scores (CV <1;
CV2-3; CV >4). Primary outcomes
were intensive care unit (ICU) admis-
sions, mechanical ventilation, all-cause

Outcome: Mechanical ventilation
Predictor: CHA(2)DS(2)-VASc Score

Readers’ Comments

mortality, and a composite end-point.
The composite end-point was defined
as the presence of one of the following:
ICU admissions, mortality, mechanical
ventilation, or any COVID-related
organ involvement (pneumonia, acute
respiratory distress syndrome, acute
kidney injury, pulmonary embolism,

Sensitivity

Area under the curve: 0.892
95% confidence interval: 0.819 — 0.966
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coagulopathy, acute myocardial infarc-
tion, heart failure, and stroke).

The baseline characteristics of our
study population differed from the
Ruocco et al study.” Our cohort had
lower median age of 34 (28 to 43) years
compared with the previous study (65
[53 to 76] years). Our median CHA(2)

Outcome: Intensive Care Unit Admission
Predictor: CHA(2)DS(2)-VASc Score
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Figure 1. Receiver operating characteristic curves for mechanical ventilation, intensive care unit admission, and study composite end-point for the predictor
of CHA(2)DS(2)-VASc score. Composite end-point was defined as the presence of one of the following: ICU admissions, mortality, requiring mechanical
ventilation, or one of the COVID-related organ involvements (pneumonia, acute respiratory distress syndrome, acute kidney injury, pulmonary embolism,
coagulopathy, acute myocardial infarction, ventricular tachycardia, myocardial injury or myocarditis, heart failure, and stroke).
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DS(2)-VASc score of 0 was also lower
(2 [1 to 3] in the cited study).” Seventy-
six study participants (13.7%) remained
asymptomatic. There was lower preva-
lence of co-morbidities in our cohort
compared with the cited study (hyper-
tension 12.3% vs 48.6%, diabetes 5.1%
vs 15.7%, ischemic heart disease 1.2%
vs 11.2%, stroke 0.5% vs 7.6%, and
heart failure 0.7% vs 6.1%, respec-
tively).” Chronic medication use was
less in our study cohort. In terms of
study outcomes, there were 2 deaths in
our low-risk group, both of whom were
in the CV <1 group. There were 19
(3.4%) patients requiring ICU admis-
sion, 16 (2.9%) requiring mechanical
ventilation, and 59 (10.6%) with the
composite end-point. We observed sig-
nificant increases in ICU admissions
(CV <1: 2.8%, CV2-3: 11.1%, CV >4:
50.0%, p <0.001), mechanical ventila-
tion (CV <£1: 2.3%, CV2-3: 11.1%, CV
>4: 50.0%, p <0.001), and composite
end-point (CV <1: 9.8%, CV2-3:
16.7%, CV 2>4: 100.0%, p <0.001)
across the groups (Table 1). Univari-
able logistic regression analysis demon-
strated significantly increased risk of
mechanical ventilation in the CV2-3
(odds ratio [OR] 5.778, 95% confidence
interval [CI] 1.187 to 28.121,
p=0.030) and CV >4 (OR 28.889,
95% CI 4.415 to 189.038, p <0.001)
groups compared with CV <1 group
(reference group). There was signifi-
cantly increased risk of ICU admission
in the CV >4 (OR 22.844, 95% CI
3.551 to 146.951, p=0.001) group
compared with CV <1 group (refer-
ence), with a trend toward increased
risk of ICU admission in the CV2-3
group (OR 4.569, 95% CI 0.958 to
21.790, p=0.057). Significant increased
risk of the adverse composite end-point
was observed in the CV >4 group (OR
36.923, 95% CI 4.051 to 338.550,
p=0.001) compared with the CV <I
group (reference). There was no statisti-
cal difference in composite end-point
between CV2-3 (OR 1978, 95% CI
0.550 to 7.110, p=0.296) and CV <1

groups.
P . 5

Similar to the previous study,” our

receiver  operating  characteristics

(ROC) analysis (Figure 1) confirmed
the prognostic ability of CHA(2)DS(2)-
VASc score in the low-risk COVID-19
cohort for ICU admissions, mechanical
ventilation requirement, and study com-
posite end-point.

To date, a clinically simple risk
stratification score for COVID-19
patients is lacking. Ruocco et al have
called for an urgent need to characterize
these patients to identify the at-risk
patients of acute respiratory distress
syndrome.” Our findings reinforce
CHA(2)DS(2)-VASc score as a poten-
tial tool to identify at-risk COVID-19
individuals in a generally young, low-
risk, asymptomatic, or mildly symp-
tomatic cohort. The study demonstrated
that CV2-3 and CV >4 groups dis-
played higher rates of mechanical
ventilation, ICU admissions, and com-
posite end-point, compared with the
CV <1 group. However, we did not see
a trend for all-cause mortality due to
the low-risk nature of the cohort with
its overall mortality rate of 0.5%.

The CHA(2)DS(2)-VASc score is
indeed a simple and widely-available
stratification tool that can be used in the
outpatient setting or upon admission, as
it is not restricted by laboratory meas-
urements that is required in other pro-
posed risk scores.” This is important as
it allows clinicians to identify those
who are at higher risk in the commu-
nity, and may benefit from closer in-
hospital monitoring.
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Comment on “A |
Practical Approach for
the Use of High-
Sensitivity Cardiac
Troponin Assays in the
Evaluation of Patients
With Chest Pain”

Check for
updates

In a recent article in the American
Journal of Cardiology, Azar et al' refer
to “creatinine kinase” (sic) in the article
abstract. Rather than “creatinine kinase,”
presumably the authors were instead
referring to the enzyme creatine kinase.
Creatine kinase (also known as creatine
phosphokinase) catalyzes the reversible
phosphorylation of creatine to phospho-
creatine, is frequently measured as a
marker of muscle damage, and is com-
monly abbreviated as “CK.”” Creatinine
is neither a product nor substrate for cre-
atine kinase and is instead formed from
creatine and phosphocreatine via nonen-
zymatic reactions. The mistake of refer-
ring to creatine kinase as creatinine
kinase is common. It is likely that most
readers understood the authors as they
intended. However, this misspelling has
the potential to cause confusion, can
complicate literature searches, and may
result in a loss of reader confidence in
what might otherwise be a high-quality
publication.
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