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ilarly, GLP-1RA treatment produced
a nonsignificant decrease in the risk
for MACE, equal to 7% (RR 0.93,
95% CI 0.69 to 1.25, I2 = 49%), as
shown in Figure 2.

Our meta-analysis updates the
results of a previous meta-analysis per-
formed by Mishriky et al,20 incorporat-
ing data from the recently published
CVOTs.

In conclusion, neither SGLT-2
inhibitors nor GLP-1RAs provide sig-
nificant cardiovascular benefit in black
patients, in terms of MACEs incidence.
Future trials enrolling a larger propor-
tion of black patients will clarify
whether these observations are due to
inadequate power of present CVOTs, or
due to true racial disparities with the
use of novel antidiabetics.
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Consistent evidence suggests inverse
and independent associations between
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handgrip strength (HGS) and cardiovas-
cular outcomes. However, whether
HGS is specifically related to future
risk of atrial fibrillation (AF) is uncer-
tain. We sought to assess the prospec-
tive association between HGS and risk
of AF. HGS was assessed using a hand
dynamometer in a general population-
based cohort of 827 men and women
aged 61 to 74 years with no history of
AF at study entry. Absolute values of
HGS were allometrically scaled to
account for the effect of body weight
(HGS/body weight2/3) and to normalize
the data. Hazard ratios (HRs) with 95%
confidence intervals (CIs) were esti-
mated for AF. During a median (inter-
quartile range) follow-up of 15.7 (9.5 to
18.8) years, 265 AF cases were
recorded. The HR (95% CI) for AF per
1 standard deviation increase in nor-
malized HGS in age- and gender-
adjusted analysis was 0.73 (0.61 to
0.86). The association remained similar
in analyses adjusted for several estab-
lished and emerging risk factors 0.77
(0.64 to 0.92). The corresponding
adjusted HRs (95% CIs) were 0.53
(0.39 to 0.73) and 0.60 (0.44 to 0.83),
respectively, when comparing the top
versus bottom tertiles of normalized
HG. In conclusion, normalized HGS is
inversely associated with the future risk
of AF in the general population.

Atrial fibrillation (AF) is the most
commonly diagnosed arrhythmia in
clinical practice and is a leading cause
of cardio-metabolic stroke.1 Major
modifiable risk factors that increase the
risk of AF include obesity, obstructive
sleep apnoea, high blood pressure,
smoking, excessive alcohol consump-
tion, and physical inactivity. Strategies
that target these modifiable risk factors
can help lower the burden of AF.
Although a significant amount of health
Table 1

Association between normalized handgrip strength an

Normalized Handgrip Strength (kPa/kg2/3) Events

Per 1 SD increase 265

T1 (0.12−0.38) 103

T2 (0.39−0.52) 87 /

T3 (0.53−4.03) 75 /

CI, confidence interval; HR, hazard ratio; ref, refer

Model 1: Adjusted for age and sex.

Model 2: Model 1 plus body height, total choleste

smoking status, prevalent coronary heart disease and

Model 3: Model 2 plus alcohol consumption.
resources have been invested in the pre-
vention, detection, and management of
AF, it is still on the increase, and rea-
sons for this increase remain elusive.1

Though the increase may partly be due
to the aging population and higher
detection, it appears there may be other
factors that may explain the residual
risk of AF. Handgrip strength (HGS) is
well known to be a measure of muscu-
lar strength and a useful indicator for
general health status. Several studies
have demonstrated HGS to be inversely
associated with the risk of chronic dis-
ease outcomes such as cardiovascular
disease (CVD), diabetes, osteoporotic
fractures, as well as all-cause mortal-
ity.2−5 Additional evidence suggests
that HGS improves the prediction of
outcomes such as CVD mortality
and type 2 diabetes beyond that of
conventional risk factors.4,6 However,
no previous study has demonstrated the
existence of an association between
HGS and AF. Given that AF is a cardio-
vascular outcome and hence share
similar risk factors with CVD, we
hypothesized that increased HGS would
be associated with a lower risk of AF.
In this context, we sought to assess the
prospective association between HGS
and risk of AF in a general population-
based cohort of Finnish men and women
with no history of AF at study entry.

We employed the Kuopio Ischemic
Heart Disease Risk Factor study, a
population-based prospective cohort
study designed to investigate potential
risk factors for atherosclerotic cardio-
vascular outcomes and other related
chronic disease outcomes. Methods for
participant recruitment, baseline physi-
cal examinations, blood sampling, and
measurements have been described in
previous reports.4,6−8 Baseline exami-
nations and measurements were
d risk of atrial fibrillation

/Total Model 1 M

HR (95% CI) p value HR (95%

/ 827 0.73 (0.61−0.86) < .01 0.77 (0.64−
/ 276 ref ref

277 0.70 (0.53−0.94) .02 0.75 (0.56−
274 0.53 (0.39−0.73) < .01 0.60 (0.44−

ence; SD, standard deviation; T, tertile.

rol, high-density lipoprotein cholesterol, systolic blo

physical activity.
performed between March 10, 1998
and February 2, 2000. A hand dyna-
mometer was used to measure the HGS
of the dominant hand for each partici-
pant (in kPa; Martin-Balloon-Vigorim-
eter; Gebr€uder Martin, Tuttlingen,
Germany). The mean of 2 measure-
ments was used for analysis. The dyna-
mometers were calibrated at the
beginning of each test, and there was a
1-minute resting gap between both
handgrip measurements. Absolute val-
ues of HGS were allometrically scaled
to account for the influence of body
weight and to normalize the data (nor-
malized HGS =HGS/body weight2/3)
6,9. All results were multiplied by 100
for easier readability. All incident cases
of AF from study entry through to 2018
were included, and no losses to follow-
up were recorded. Participants with a
baseline history of AF were excluded.
The diagnostic classification of AF
cases was conducted according to the
International Classification of Diseases-
10 codes (I48.0 to I48.9).8,10,11 Each
participant provided written informed
consent. The institutional review board
of the University of Kuopio and Kuopio
University Hospital, Kuopio, Finland,
approved the protocol (License number
143/97) in line with the Declaration of
Helsinki. Hazard ratios (HRs) with
their 95% confidence intervals (CIs) for
AF were calculated using Cox propor-
tional hazard models. All statistical
analyses were conducted using Stata
version MP 16 (Stata Corp, College
Station, Texas).

The overall mean (standard devia-
tion, SD) age of study participants at
study entry was 69 (3) years, and 46%
were males. The mean (SD) values of
normalized HGS and body weight were
0.48 (0.23) kPa/kg2/3 and 75.2 (12.9) kg
respectively (Table 1). During a median
odel 2 Model 3

CI) p value HR (95% CI) p value

0.92) .004 0.77 (0.62−0.95) .01

ref

1.00) .05 0.75 (0.49−1.13) .17

0.83) .002 0.61 (0.41−0.91) .02

od pressure, history of type 2 diabetes, heart rate,
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Figure 1. Cumulative hazard curves for atrial fibrillation according to the tertiles of normalized handgrip strength.
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(interquartile range) follow-up of 15.7
(9.5 to 18.8) years, a total of 265 AF
cases (annual rate 23.08/1,000 person-
years at risk; 95% CI: 20.47 to 26.04)
were recorded. Cumulative hazard
curves demonstrated a lower risk of AF
in patients in the top tertile of normal-
ized HGS values compared with those
in the bottom tertile (p<0.001 for log-
rank test; Figure 1). The HR for AF per
1 SD increase in normalized HGS in
age- and sex-adjusted analysis was
0.73 (95% CI: 0.61 to 0.86), which
remained similar on further adjustment
for established risk factors and other
potential confounders (body height,
total cholesterol, high-density lipopro-
tein cholesterol, systolic blood pres-
sure, history of type 2 diabetes, resting
heart rate, smoking status, prevalent
coronary heart disease, and physical
activity) 0.77 (95% CI: 0.64 to 0.92)
(Table 1). The corresponding adjusted
HRs were 0.53 (95% CI: 0.39 to 0.73)
and 0.60 (95% CI: 0.44 to 0.83),
respectively, when comparing the top
versus bottom tertiles of normalized
HGS. The HRs were unchanged in a
third model that adjusted for alcohol
consumption.

To our knowledge, only one pro-
spective study has so far evaluated the
association between HGS and risk of
cardiac arrhythmias, including AF.
Andersen and colleagues using a large
Swedish cohort of military
conscriptees demonstrated higher
muscle strength (assessed by HGS) to
be associated with a lower risk of
arrhythmias.12 However, they found
no association with the specific out-
come of AF. Furthermore, the study
did not account for the effect of body
weight on HGS values, given that
body size is a key factor that explains
muscle strength. Several cohort stud-
ies have demonstrated associations
between high HGS and lower risk of
vascular disease and mortality.4,5 It
has been suggested these effects may
be mediated by a reduction in the inci-
dence of vascular risk factors such as
chronic inflammation, weight gain,
abdominal adiposity, insulin resis-
tance, and inflammation.13 Hence,
given that AF is also a vascular-
related outcome, we postulate that
similar pathways may explain the rela-
tion between high HGS and lower risk
of AF. The current findings are rele-
vant and add to the accumulating liter-
ature on the relation between muscular
strength and vascular outcomes.

In conclusion, normalized HGS is
inversely associated with the future risk
of AF in the general population.
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Among Pediatric

Patients Hospitalized for

Influenza Infection,

Pre-Existing

Cardiomyopathy

Confers Significantly

Higher Morbidity and

Mortality
Influenza infection generally presents
as an acute self-limited and uncompli-
cated infection in healthy children, but
children <5 years and those with chronic
medical conditions are at risk of serious
complications of influenza including
pneumonia and acute respiratory failure.
Recently we reported that in-hospital
mortality and morbidity were increased
in those with congenital heart disease
hospitalized with influenza.1 Although
there are reports of increased mortality
and complications in influenza in chil-
dren with other chronic diseases2,3 the
literature is lacking information on com-
plications of influenza infection in chil-
dren with cardiomyopathy. Here, we
report a recent nationwide retrospective
study from Kids’ Inpatient Database
(KID) of the United States to examine
risk of mortality and in-hospital compli-
cations of influenza infection in children
with cardiomyopathy.

We analyzed data of hospital dis-
charge records of patients with the
nationally representative KID for years
2003, 2006, 2009, 2012, and 2016.
Using International Classification of
Disease, Ninth and Tenth Revision,
Clinical Modification, we identified
children hospitalized with cardiomyopa-
thy, influenza infection and other varia-
bles studied. Cardiomyopathy includes
dilated cardiomyopathy, hypertrophic
cardiomyopathy, restrictive cardio-
myopathy and other unspecified cardio-
myopathy. We excluded children with
myocarditis secondary to influenza to
only include the children with pre-exist-
ing cardiomyopathy. The outcomes of
interest were comparison of in-hospital
mortality and morbidities between those
children with influenza infection with
and without concomitant cardiomyopa-
thy. We adjusted for age, gender, race/
ethnicity, hospital discharge quarter,
year of admission and history of asthma,
and presence of structural congenital
heart disease for a logistic regression
model to calculate outcome of interest.
All statistical analyses were performed
using R version 3.6.0,4 R Studio 1.25

(http://www.R-project.org) and survey
package.6

We retrieved records of 171,933
children who were admitted with a diag-
nosis of influenza over the 5 years of
available data; 231 cases of influenza-
related myocarditis were excluded from
analysis. Of the remainder, 491 (0.3%)
had a diagnosis of cardiomyopathy prior
to the influenza admission. The in-hos-
pital mortality rate for children hospital-
ized with influenza was 0.47%
(n = 817). In-hospital mortality was
higher in children with cardiomyopathy
6.5% (n = 32) compared with those
without cardiomyopathy 0.5%(n = 785)
[adjusted odds ratio 8.1(5.0 to 13.3), p
<0.001]. Acute respiratory failure was
more common among those with car-
diomyopathy compared to those without
cardiomyopathy, 28.0% (n = 137) ver-
sus 4.9% (n = 8,469) [aOR of 5.1(3.9 to
6.6), p <0.001]. Similarly, acute kidney
injury was more common in those with
cardiomyopathy versus without, 7.5%
(n = 37) versus 0.9%(n = 1586) [aOR
3.9(2.4 to 6.3), p <0.001]. Children
with cardiomyopathy were more likely
to experience other complications as
well (Table 1). Hospital stay in children
with cardiomyopathy was longer than
those without cardiomyopathy at
median 6(the interquartile range 3 to
15) days versus 2 (the interquartile
range 2 to 4) days, p <0.001.

Ours is the first study to report in-hos-
pital outcomes in children with
pre-existing cardiomyopathy who were
hospitalized for influenza infection. We
found that the presence of cardiomyopa-
thy significantly increased the risk of in-
hospital mortality and morbidity in chil-
dren with influenza infection. The meth-
odology does not allow us to pinpoint
the exact etiology of this difference, but
it is likely that co-morbid pulmonary dis-
ease and limited cardiac reserves are
important factors. In addition, acute sys-
temic inflammatory response caused by
an influenza infection may lead to acute
decompensated heart failure to an
already failing myocardium.7

Influenza vaccination offers signifi-
cant protection against severe influenza
disease and influenza-related hospitali-
zation.8,9 Annual influenza vaccination
is recommended for all children, but
particularly for those with chronic dis-
eases to prevent the serious complica-
tions from influenza.
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