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Figure 1. Effect of tirzepatide compared with control on the risk for atrial fibrillation in patients with type 2 diabetes mellitus.
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on the risk for AF (risk ratio = 1.59;
95% confidence interval 0.46 to 5.47;
I2 = 0%; p = 0.47), as shown in Figure 1.
No statistical heterogeneity was shown
for this comparison. All trials were
graded as low risk of bias.

Therefore, tirzepatide, besides being
cardiovascular safe, also does not increase
the risk for AF in patients with T2DM.
Previous studies seem to be insufficient
in reaching definitive conclusions or
speculating on potential mechanisms by
which tirzepatide might have a true effect
on AF.11 The forthcoming SURPASS-
CVOT (NCT04255433) trial should shed
further light on the cardiovascular efficacy
and safety of this novel agent in T2DM.
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Right Ventricular

Abnormality in Patients

Hospitalized With

COVID-19 Infection

During Omicron

Variant Surge
Echocardiographic changes in the
acute phase of COVID-19 infection
have been extensively reported during
the COVID-19 pandemic. Measures of
right ventricular (RV) performance dur-
ing acute infection have been associ-
ated with mortality.1−3 We aimed at
studying the association of in-hospital
mortality with echocardiographic meas-
ures of RV performance during the
COVID-19 infection surge in New
York City attributed to the spread of
the Omicron variant.2

In this retrospective study, we
enrolled consecutive patients hospital-
ized with COVID-19 infection who
underwent clinically indicated echocar-
diograms from December 15, 2021, to
January 26, 2022. Omicron became the
predominant strain in the United States
in December 2021 and accounted for
>99% of COVID-19 cases. Echocar-
diograms were performed adhering to a
focused, time-efficient protocol with
appropriate use of personal protective
equipment and limited viral exposure
time. Portable ultrasound machines
were used: CX50 (Philips Medical Sys-
tems, Bothell, Washington) and Vivid
S70 (GE Healthcare Systems, Milwau-
kee, Wisconsin). Echocardiographic
studies were interpreted by experienced
echocardiography attending physicians.
RV abnormality was defined as basal
RV diastolic diameter >4.1 cm in the
RV-focused apical view and/or tricus-
pid annular plane systolic excursion
<1.7 cm from the apical 4-chamber
view. The primary end point was in-
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Figure 1. Echocardiographic predictors of in-hospital mortality. (A) Kaplan-Meier curve showing worse in-hospital mortality in patients with RV abnormal-

ity compared with patients without RV dysfunction. (B) Hazard ratios for echocardiographic predictors of mortality adjusted for age, mechanical ventilation,

and admission troponin I levels. TRV = tricuspid regurgitation velocity.

Readers’ Comments 159
hospital mortality. Kaplan-Meier
curves and Cox regression analysis
were used to explore the associations of
clinical and echocardiographic predic-
tors with in-hospital mortality. The
study protocol was approved by the
Institutional Review Board.

Echocardiograms of 122 consecutive
patients were reviewed. The mean age
was 69 § 14.5 years, and 62 patients
(51%) were women. Thirty-seven
patients (30%) were admitted to the
intensive care unit, and 25 (21%) were
intubated and mechanically ventilated
at the time of the echocardiographic
examination. The mean RV diastolic
diameter was 3.5 § 0.78 cm, with
>4.1 cm in 27 patients (22%). The
mean tricuspid annular plane systolic
excursion was 2.1 § 0.5 cm with
<1.7 cm in 22 patients (18%). Despite
consideration of the Omicron strain as a
milder variant, 41 patients (34%) had
RV dysfunction, comparable with pre-
vious reports of COVID-19 infections
with earlier strains. Patients with and
without RV abnormality did not differ
significantly in age, gender, body mass
index, major cardiovascular co-morbid-
ities, and COVID-19 vaccination status.
There were also no significant differen-
ces in the admission values of white
blood cell count, C-reactive protein,
serum creatinine, D-dimer levels, or
serum lactate levels. However, patients
with RV abnormality had higher serum
troponin I levels (1.5 § 5.5 vs 0.25§
0.8 ng/mL, p=0.048). There were no
differences between groups in the use
of therapeutic anticoagulation (68% vs
71%, p = 0.8) or corticosteroid therapy
(61% vs 53%, p = 0.38). Patients with
RV abnormality had lower left ventric-
ular ejection fraction (52 § 14 vs 58 §
10%, p = 0.012; 29% vs 14% with EF
<50%, p = 0.046), and greater left atrial
volume index (40 § 22 vs 32 § 15 ml/
m2, p = 0.03) and tricuspid regurgita-
tion velocity (2.5 § 0.7 vs 2.2 §
0.7 m/s, p = 0.019). By the end of study,
19 patients (16%) had died; 11 (27%)
with RV abnormality and 8 (10%) with-
out RV dysfunction, p = 0.019
(Figure 1). Univariate Cox regression
analysis showed that age (hazards ratio
[HR] 1.04, p = 0.037, 95% confidence
interval [CI] 1.003 to 1.1), admission
troponin I level (HR 1.2, p <0.001,
95% CI 1.08 to 1.28), and mechanical
ventilation (HR 16.1, p <0.001, 95% CI
5.34 to 48.7) were clinical variables
associated with in-hospital mortality.
The mean e' velocity (HR 0.76,
p = 0.008, 95% CI 0.62 to 0.931), tri-
cuspid regurgitation velocity >2.8 m/s
(HR 3.1, p = 0.024, 95% CI 1.16 to
8.04), and RV abnormality (HR 2.51,
p = 0.047, 95% CI 1.01 to 6.25) were
echocardiographic variables associated
with in-hospital mortality, although left
ventricular ejection fraction was not
associated with the outcome. After
adjusting for the clinical variables
(age, troponin I level, and mechanical
ventilation), only RV abnormality
remained associated with in-hospital
mortality (HR 3.1, p = 0.032, 95%
CI 1.1 to 8.8).

This study confirms that RV abnor-
mality remained prevalent in hospital-
ized patients with COVID-19 infection
during the Omicron surge in New York
City. RV abnormality was strongly and
independently associated with in-hospi-
tal mortality. Prospective studies should
elucidate the role of therapeutic inter-
ventions on the measures of RV perfor-
mance in these patients.
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Trends in Timing of

Coronary Angiography
in Patients With Out-of-

Hospital Cardiac Arrest

and Non-ST Elevation

Myocardial Infarction:

A Real-World Analysis
Although immediate coronary angi-
ography (CA) is recommended for
patients with out-of-hospital cardiac
arrest (OHCA) and ST-elevation myo-
cardial infarction,1 recent trials do not
support routine early CA for patients
presenting with OHCA and non-ST
elevation myocardial infarction
(NSTEMI).2,3 To understand the poten-
tial impact of recent trials on clinical
practice, we examined trends in the tim-
ing of CA and in-hospital mortality
associated with early versus delayed
CA for patients with OHCA and
NSTEMI using data from the Nation-
wide Inpatient Sample (NIS) during
a period before recent trials were
published.

Using the International Classifica-
tion of Diseases (ICD), Ninth Revi-
sion (ICD-9) and ICD-Tenth
Revision, we identified patients in the
NIS with OHCA (ICD-9: 427.5, ICD-
Tenth Revision: I46, I46.2, I46.8,
I46.9, positive predictive value 78%
to 94%)4 and NSTEMI, who under-
went CA during 2005 to 2019. We
excluded patients with procedure
codes for cardiopulmonary resuscita-
tion (to avoid capturing in-hospital
cardiac arrest),4,5 and those with miss-
ing data for age, gender, survival to
discharge, or timing of CA. Timing of
CA was categorized as early (day of
admission) versus delayed.6 For our
primary outcome, we evaluated trends
in early versus delayed CA. As a sec-
ondary outcome, we evaluated trends
in in-hospital mortality. We con-
structed a multivariable logistic
regression model that included treat-
ment, calendar year, and an interac-
tion between treatment and year to
explore whether change in mortality
over time differed by treatment strat-
egy. We also examined predictors of
early CA by constructing a separate
multivariable logistic regression
model. To allow for national estimation
because the NIS is a stratified sample,
all analyses were weighted. Analyses
were evaluated at a 2-sided significance
level of 0.05. This study was deemed
exempt by the institutional review
board as data were deidentified.

A total of 49,861 patients with
OHCA and NSTEMI underwent CA, of
whom 18,427 had early CA (37.0%).
Patients who underwent early versus
delayed CA were less frequently
women (30.7% vs 36.2%), younger
(median [interquartile range] of 67 [48
to 86] vs 68 [49 to 87] years), and had a
higher prevalence of shockable cardiac
arrest (56.6% vs 49.8%), history of
CAD (82.5% vs 76.1%), cardiogenic
shock (27.7% vs 18.9%), use of
mechanical circulatory support (25.2%
vs 13.7%), and higher in-hospital mor-
tality (31.2% vs 22.1%); p for all
<0.001. Rates of early CA modestly
decreased between 2005 and 2019
(35.7% to 34.2%, p-trend <0.001;
Figure 1). In-hospital mortality
decreased from 34.2% in 2005 to
23.2% in 2019 overall (p-trend <0.001)
and decreased both for patients who
underwent early CA (32.8% to 28.8%;
p-trend <0.001) and delayed CA (34.9%
to 20.3%; p-trend <0.001), with no dif-
ference between the strategies in the
magnitude of the mortality trend (p for
interaction = 0.76). Younger age, male
gender, weekday admission, having
mechanical complications, using
mechanical circulatory support, cardio-
genic shock, and shockable cardiac
arrest were independent predictors of
early CA (Figure 1).

There are relevant limitations to this
analysis. Although our approach to
identify patients with OHCA has been
validated,5 the risk of mis- or undercod-
ing remains. We did not examine
patients with OHCA and NSTEMI who
did not receive CA because we were
unable to determine type 1 versus type
2 NSTEMI using ICD-9 codes. More-
over, the NIS lacks data on neurologic
recovery, coronary anatomy, time-to-
return of spontaneous circulation, and
severity of shock; some of these factors
may have contributed to survival bias
in the delayed CA group; the difference
in in-hospital mortality between both
groups should be considered explor-
atory.

In a contemporary, nationwide anal-
ysis of patients with OHCA and
NSTEMI who underwent CA during
the index admission, there was a slight
decrease in use of early CA between
2005 and 2019. In-hospital mortality
decreased over time in those who
underwent early CA and delayed CA,
with no difference in the reduction
between both groups. These results pro-
vide real-world data on trends in early
CA and outcomes in patients with
OHCA before recent trials. Further
analysis will be needed during years
that follow publication of trials demon-
strating no benefit with early CA in this
population.
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