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MAYO CLINIC PROCEEDINGS

The purpose of our article was to
postulate on the role of biological sex
and the potential mechanisms that
could increase risk of cardiac compli-
cations more in male than female coro-
navirus disease 2019 (COVID-19)
patients, thereby providing a hypothe-
sis on the molecular factors related to
the cardiovascular system that may
contribute to the observed sex-biased
crude fatality rates. At the same time,
the importance of the potential impact
of sex hormones on COVID-
19—induced cardiovascular complica-
tions has been recently discussed in
Mayo Clinic Proceedings.”

Therefore, we concur with
Gersh and colleagues, and we
consider their comments insightful,
contributing to awareness of the
role of biological sex and the regula-
tory effects of sex hormones on (pa-
tho)physiological mechanisms.
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To the Editor: As highlighted in the
editorial “Fit Is It in COVID-19,
Future Pandemics, and Overall
Healthy Living,” published in the
January 2021 issue of the Mayo Clinic
Proceedings, it is important to bring
more awareness to cardiorespiratory
fitness (CRF) as an independent pre-
dictor of morbidity and mortality." To
that end, we present additional data
regarding the interaction of CRF
with the traditional risk factors often
associated with increased illness
severity from coronavirus disease
2019 (COVID-19). Details regarding
the methods and data extraction can
be found in Brawner et al.” Briefly,
246 patients who tested positive for
severe acute respiratory syndrome
coronavirus 2 and completed a clini-
cally indicated stress test between
January 2016 and February 2020
were retrospectively identified. Hospi-
talization for COVID-19 was identi-
fied through July 2020.

Using logistic regression, in univar-
iate analyses we found that 8 of 13

previously identified risk factors were
associated with an increased likelihood
of hospitalization due to COVID-19
(Table). However, when adjusted for
CRF (ie, peak metabolic equivalents
of task) in a multivariable analysis,
only age (>065 years), male sex, and
chronic kidney disease remained as
significant predictors (Table).

These results show how CRF
improves the risk profile of higher-
risk individuals and builds upon
other studies that have reported
similar findings.”” Although our
limited sample may have
contributed to the large confidence
intervals in the adjusted analysis, it
is important to note that fitness
attenuated the point estimate for
all of the comorbidities that were
significant in univariate analyses.

Surprisingly, in the univariate
analysis, obesity was not associated
with increased hospital risk and
when CRF was introduced as a covar-
iate it showed a paradoxical protective
effect. This finding may simply be due
to the nature of the cohort in this
study, which consisted of individuals
who were able to perform an exercise
stress test on a treadmill. With respect
to obesity showing a paradoxical pro-
tective effect, this has been reported
previously® and may again speak to
the interaction between CRF and
body mass index,” with more fit indi-
viduals potentially having greater
muscle mass, which body mass index
does not differentiate.

In conclusion, our study shows
the value of including CRF as an addi-
tional health indicator and adds to the
importance of the public health mes-
sage of the benefits of fitness and exer-
cise, particularly for attenuating the
risk associated with other health dis-
orders. When performing risk stratifi-
cation for research or clinical
purposes, efforts should be made to
include a measure of CRF.
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LETTERS TO THE EDITOR

TABLE. Effect of Fitness on the Relationship Between Select Variables and Likelihood of Complications Due to COVID-19*

Univariate analyses

Adjusted for peak METs

Variable Wald X2 P OR (95% Cl) Wald X2 3 OR (95% Cl)
Age >65 years 183 <00l 331 (191 to 573) 108 001 265 (148 to 474)
Male 39 048 1.70 (1.00 to 2.88) 8.l 004 229 (130 to 405)
Asthma 05 49 128 (0.64 o 2.57) 06 43 134 (074 to 0.92)
Obesity” 22 13 067 (039 to 1.13) 39 048 057 (0.33 to 0.995)
CKD 79 005 539 (166 to 17.5) 46 03 376 (112 t0 127)
DM 48 03 183 (1.06 1o 3.13) 26 A 1,57 (090 to 2.75)
COPD I 4 23 228 (060 to 871) 07 41 1.78 (046 to 6.95)
CHD 45 03 248 (107 to 572) 36 06 231 (098 to 547)
Cancer 38 05 226 (099 to 5.12) 26 A 2,00 (087 to 462)
HTN 50 03 195 (1.09 to 3.50) 19 16 1.55 (0.84 to 2.85)
Stroke 004 83 088 (0.26 to 3.00) 03 59 0.70 (020 to 2.49)
Smoking 0.15 70 086 (041 to 1.82) 0.1 79 090 (042 to 1.94)
HF 46 03 342 (111 to 1055) 19 16 229 (071 to 7.35)

*CHD, coronary heart disease; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; COVID- 19, coronavirus disease 2019; DM, diabetes mellitus; HF,

heart failure; HTN, hypertension; MET, metabolic equivalents of task; OR, odds ratio.
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In Reply — Cardio Y
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Attenuates the Impact of
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To the Editor: We appreciate the in-
terest by Kerrigan et al' regarding

the cardiorespiratory fitness (CRF)
editorial that we wrote about their
Henry Ford Hospital CRF and coro-
navirus disease 2019 (COVID -19)
study.” This small study of only
246 patients did not show increased
risk of obesity for hospitalizations in
their univariate analysis, and in the
multivariate analysis, there was an
obesity paradox, with the obese hav-
ing a 43% lower risk of requiring
hospitalizations.

However, many other reports on
much larger series containing many
thousands of patients”” including
papers in the Mayo Clinic Proceed-
ings,”" point out the high risk of
obesity in COVID -19. These other
papers all focus on much “harder”
clinical outcomes, including inten-
sive care unit admissions, intubation
and mechanical ventilation, and
mortality, not just hospitalizations.
Nevertheless, these other studies
also did not account for physical ac-
tivity, much less CRF. As Kerrigan
et al' mention, an obesity paradox
has been found in many cardiovascu-
lar conditions, especially among
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