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Obesity in Patients Younger Than 
60 Years Is a Risk Factor for 
COVID-19 Hospital Admission

To the Editor—Risk factors for infec-
tious disease severity are determined by 
the pathogen, host, and environment [1]. 
Coronavirus disease 2019 (COVID-19), 
caused by severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) in-
fection, includes a spectrum of illness, 
from asymptomatic infection [2] to severe 
pneumonia characterized by acute respi-
ratory injury in about 20% of patients pre-
senting to medical care [3]. The risk factors 
associated with disease severity include 
increased age, diabetes, immunosuppres-
sion, and organ failure [3]. Recognition of 
risk factors for morbidity and mortality is 
important to determine prevention strat-
egies as well as to target high-risk popula-
tions for potential therapeutics.

We performed a retrospective anal-
ysis of body mass index (BMI) stratified 
by age in COVID-19–positive sympto-
matic patients who presented to a large 
academic hospital system in New York 
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City. Patients presenting to the emer-
gency department (ED) with signs of 
respiratory distress were admitted to the 
hospital. Critical care was defined based 
on intensive care accommodation status 
or invasive ventilator documentation 
in our electronic health record. Patients 
who were polymerase chain reaction pos-
itive for COVID-19 during 3 March–4 
April 2020 were extracted from our elec-
tronic health record system and analyzed 
with a χ 2 Wald test using SAS version 
9.4 software (SAS Institute, Cary, North 
Carolina).

Of the 3615 individuals who tested 
positive for COVID-19, 775 (21%) had 
a body mass index (BMI; kg/m2) 30–34, 
and 595 (16% of the total cohort) had a 
BMI ≥ 35. A  total of 1853 (51%) were 
patients discharged from the ED, 1331 
(37%) were admitted to the hospital in 
acute care, and 431 (12%) were either di-
rectly admitted or transferred to the in-
tensive care unit (ICU) during admission. 
During analysis, we found significant dif-
ferences in admission and ICU care only 
in patients < 60 years of age with varying 
BMIs (Table 1)

Patients aged < 60  years with a BMI 
between 30 and 34 were 2.0 (95% confi-
dence interval [CI], 1.6–2.6; P  <  .0001) 
and 1.8 (95% CI, 1.2–2.7; P = .006) times 
more likely to be admitted to acute and 
critical care, respectively, compared to 
individuals with a BMI < 30 (Table  1). 
Likewise, patients with a BMI ≥ 35 and 
aged < 60  years were 2.2 (95% CI, 1.7–
2.9; P < .0001) and 3.6 (95% CI, 2.5–5.3; 
P  <  .0001) times more likely to be ad-
mitted to acute and critical care than 

patients in the same age category who 
had BMI < 30.

Though patients aged < 60  years are 
generally considered a lower-risk group 
of COVID-19 disease severity, based on 
data from our institution, obesity appears 
to be a previously unrecognized risk factor 
for hospital admission and need for crit-
ical care. This has important and practical 
implications, where nearly 40% of adults 
in the United States are obese with a BMI 
≥ 30 [4]. The BMI range of individuals in 
this study appears representative of the 
nation, as 37% of the patients have a BMI 
≥ 30. There is geographic variation in re-
ported mortality, as South Korea, China, 
and Italy have reported case fatality rates 
of 0.8, 2.3, and 7.2, respectively [5] and 
regional risk factors such as prevalence of 
smoking, pollution, or aging population 
have been cited. Unfortunately, obesity 
in people < 60 years is a newly identified 
epidemiologic risk factor that may con-
tribute to increased morbidity rates expe-
rienced in the United States.
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Table 1. Adult Patients Who Tested Positive for COVID-19 During 3 March–4 April 2020 (N = 3615)

BMI, kg/m2 No. (%)

Admission to Acute  
(vs Discharge From ED),  

OR (95% CI) P Value No. (%)

ICU Admission  
(vs Discharge From ED),  

OR (95% CI) P Value

Age ≥ 60 y       

 BMI 30–34 141 (19) 0.9 (.6–1.2) .39 57 (22) 1.1 (.8–1.7) .57

 BMI ≥ 35 99 (14)  0.9 (.6–1.3) .59 50 (19) 1.5 (.9–2.3) .10

Age < 60 y       

 BMI 30–34 173 (29) 2.0 (1.6–2.6) < .0001 39 (23) 1.8 (1.2–2.7) .006

 BMI ≥ 35 134 (22) 2.2 (1.7–2.9) < .0001 56 (33) 3.6 (2.5–5.3) < .0001

Abbreviations: BMI, body mass index; CI, confidence interval; COVID-19, coronavirus disease 2019; ED, emergency department; ICU, intensive care unit; OR, odds ratio.
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Table 1. Characteristics of Coronavirus Disease 2019 Case Prediction Models

Model Total, No. Controls, No. Cases, No. Predictors, No. AUC

1 292 243 49 16 0.91

2 292 243 49 11 0.88

3 292 243 49 13 0.88

4 788 734 54 6 0.65

Abbreviations: AUC, area under the curve.

Generalizability of Coronavirus 
Disease 2019 (COVID-19) 
Clinical Prediction Models

To the Editor—The recent article by Sun 
et  al compares exposure, demographic, 
clinical, and diagnostic test characteris-
tics between coronavirus disease 2019 
(COVID-19) polymerase chain reaction 
(PCR)–confirmed cases and PCR-negative 
cases evaluated at the designated screening 
and referral hospital in Singapore [1]. The 
authors then present 4 COVID-19 case 
prediction models. We question the repro-
ducibility of their results.

Multivariable logistic regression models 
can be overfitted to their derivation sample 

when the predictor to outcome of interest 
ratio is > 1:10. Overfitting a logistic regres-
sion model can lead to spuriously high area 
under the receiver operating curve implying 
good model discrimination. However, this 
limits the generalizability applied to an-
other population. Each of the models vi-
olate this principle (Table 1), although we 
note that model 4, with the poorest perfor-
mance, was close to meeting this criterion.

Nearly every nation has limited testing 
resources in the face of this rapidly pro-
gressing pandemic. Case identification 
tools could play a crucial role in contain-
ment and mitigation strategies. This is 
why it is extremely important that models 
be designed with a focus on generaliza-
bility of findings, which includes clearly 
defined predictors. When describing the 
clinical characteristics of patients in-
cluded in the models, the authors do not 
provide sufficient detail for others to rep-
licate and externally validate their tool, 
with descriptors such as “elevated body 
temperature” and “elevated respiratory 
rate.”

No other disease process, in recent 
memory, has captured the world’s atten-
tion like COVID-19. Appropriately, sci-
entists are racing to better understand 
and mitigate this global pandemic; a 
preprint review uploaded on 27 March 
2020 already identified 19 COVID-19 
prediction models and also raised con-
cerns about the quality of these tools [2]. 
During such dire circumstances, more 
than ever we must be vigilant to uphold 
our own standards.
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Good IgA Bad IgG in SARS-
CoV-2 Infection?

To the Editor—Having read with in-
terest the paper recently published by 
Zhao et al [1] we would like to comment 
on 2 points.

First, the authors respectively assayed 
all severe acute respiratory syndrome co-
ronavirus 2 (SARS-CoV-2) antibodies 
in a double-sandwich method or spe-
cifically detected immunoglobulin M 
(IgM) and immunoglobulin G (IgG). Of 
note, the first assay provided the best re-
sults, especially 100% positivity by day 8 
in subjects with no viral RNA detectable 
any longer. The authors briefly suggest 
that this test also assessed immunoglob-
ulin A (IgA) levels. This is corroborated 
by another recent study [2], where 92.7% 
of the subjects tested presented with 
anti- SARS-CoV-2 nuclear capsid IgA, 
whereas only 85.4% had IgM and 77.9% 
IgG. Data from both publications are 
consistent with what is known of mucosal 
immune responses, characterized first by 
the production of secretory IgA, systemic 
antibodies occurring later [3]. It is likely 
that SARS-CoV-2 behaves as other respi-
ratory viruses [4], yielding the produc-
tion of protective secretory IgA efficient 
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