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Objective: The present study aimed to investigate the correlation between obesity and virus
persistence in patients with COVID-19.

Design and Methods: A total of 57 patients with laboratory-confirmed COVID-19 were
admitted to two clinical centers, and data were analyzed retrospectively. Among them, 18
patients with body mass index (BMI) > 25 kg/m? were diagnosed with obesity, and dynamics
of viral replication were compared.

Results: Eighteen patients were diagnosed with obesity. The correlations between BMI and
white blood cell, C-reactive protein, and cycle threshold (Ct) values of ORFlab were not
significant (all P > 0.05). On day 7 after admission, virus clearance was achieved in 13
(33.3%) patients with BMI < 25 kg/m* and 5 (27.8%) patients with BMI > 25 kg/m* (* =
0.176, P =0.68). On day 14, the RNA tests were negative in 37 (94.9%) patients with BMI <
25 kg/m* and 13 (72.2%) patients with BMI > 25 kg/m? (3> = 5.865, P = 0.03). Multivariable
analysis showed that only BMI > 25 kg/m? (P = 0.02) was the independent risk factor for
virus clearance on day 14.

Conclusion: Obesity may affect the clearance of SARS-CoV-2, and BMI should be assessed
in patients with COVID-19, although they are not seriously ill.
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Introduction

SARS-CoV-2 infection, also known as 2019-nCoV disease (COVID-19), poses
a global threat to public health." The virus with high infectivity can be transmitted
person-to-person, and the number of patients with COVID-19 is constantly rising
worldwide.

Although the pathogenesis of COVID-19 remains largely unknown, virus repli-
cation is speculated to contribute to the inflammatory process.> Considering that
angiotensin-converting enzyme 2 (ACE2) receptor in host cells and the receptor-
binding domain in SARS-Cov-2 spike protein are essential for viral entry and
replication, ACE2 inhibitor and neutralizing antibodies are potential antiviral
drugs with promising effects.>® Moreover, knowledge about the correlation
between viral load and other indicators of infection is limited. Also, it lacks
indicators predicting the early clearance of viral load during infection.

In addition to viral replication and antiviral therapy, obesity plays a vital role in
the pathogenesis of COVID-19.” Data from a large academic hospital system
showed that obesity was an independent risk factor for mortality.® Patients who
were overweight had increased odds of developing severe COVID-19."'% One
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explanation is that the expression of human ACE2 in
adipose tissue is higher than that in lung tissue."
Patients with obesity may exhibit reduced lung function,
poor response to mechanical ventilation, and several
complications.'* Accumulating evidence has focused on
obesity and the poor outcomes in patients with severe
COVID-19.'® However, to the best of our knowledge,
data on the dynamics of viral replication in patients with
obesity are limited, especially those who are not ser-
iously ill.

Herein, we investigated the correlation between virus
clearance and obesity in patients with COVID-19.

Materials and Methods

Patients

A total of 57 adult patients with laboratory-confirmed
COVID-19 were admitted to the Third People’s Hospital
of Changzhou and the Second People’s Hospital of Wuhu.
In this retrospective study, data from these patients were
collected from January— March 20, 2021. COVID-19 was
diagnosed according to the exposure history, abnormal
computed tomography (CT) scan, and the positive RNA
test.' All the patients were Asian and obesity was defined
as body mass index (BMI) > 25 kg/m?, according to the
International Obesity Task Force.'®!’

The study was approved by the Ethics Committee of
the Third People’s Hospital of Changzhou, according to
the Declaration of Helsinki, 2013 (02A-A20200004).
Furthermore, written informed consent was obtained
from all participants before the study.

Reverse Transcriptase-Polymerase Chain
Reaction (RT-PCR) Assay

The assay was performed at the Changzhou Center for
Disease Control and Prevention (CDC) and Wuhu CDC
using a commercial kit (Biogerm Medical Biotechnology
Co., Shanghai, China). Positive RNA test indicated that the
cycle threshold (Ct) values of ORFlab and N genes were <
40, which were indispensable for diagnosis.'® According to
the manufacturer’s instructions, for patients with 37 < Ct <
40, the RNA test was repeated immediately, followed by the
collection of throat swabs at an interval of 24 h.

Statistical Analysis

Analyses were performed using SPSS 23.0 software
(Chicago, IL, USA). Data are expressed as median (inter-
quartile range, IQR) for continuous variables and frequencies

for categorical values and were compared using Kruskal—
Wallis test or chi-square test. In addition, a correlation ana-
lysis was performed using Pearson’s correlation test, and
multivariate analysis was conducted using logistic regression
analysis to assess the probability of virus clearance. A two-
sided P < 0.05 is considered statistically significant.

Results
Demographics and Clinical
Characteristics of Patients with

COVID-19

No patient developed severe pneumonia, and all patients
survived. The cohort consisted of 29/57 males (median
age, 45.0 years (IQR 32.5-55.5)). 41/57 (71.9%) patients
presented fever, and most of them (32/41, 78.0%) had
a short duration of fever (< 7 days).

5/57 patients showed an elevated level (< 85 U/L) of
alanine transaminase (ALT), and 18 had leucopenia (white
blood cell count < 4x10°/L) on admission. CT scan
showed that most patients (43/57, 75.4%) had bilateral
pneumonia, and 11 (19.3%) had unilateral pneumonia.

The median BMI was 23.7 (IQR 21.6-25.8) kg/m’.
Among the 57 patients, 18 were diagnosed with obesity.
As shown in Table 1, basal Ct (ORF1ab) and Ct (N) were
similar between patients with BMI < 25 kg/m” and BMI >
25 kg/m* (P = 0.25 and 0.22, respectively), and no sig-
nificant difference was detected in the comorbidity
between the two groups (all P > 0.05).

Correlation Between BMI and Other

Laboratory Parameters

The correlations between BMI and ALT, white blood cell
(WBC), C-reactive protein, D-dimer, and Ct (ORF lab) were
not significant (all P > 0.05). Ct (ORF1lab) was positively
correlated with Ct (N) (y=0.957, P < 0.01) and white blood
cell count (y = 0.285, P = 0.03), while it was inversely
correlated with D-dimer levels (y = —0.450, P < 0.01).

Independent Risk Factors for Virus

Clearance on Days 7 and 14

On day 7 after admission, virus clearance was achieved in

13 (33.3%) patients with BMI < 25 kg/m? and 5 (27.8%)

patients with BMI > 25 kg/m? (x> = 0.176, P = 0.68). No

independent risk factor was identified for virus clearance.
On day 14, the RNA tests were negative in 37 (94.9%)

patients with BMI < 25 kg/m” and 13 (72.2%) patients
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Table | Characteristics of Patients with BMI225 Kg/m? and BMI<25 Kg/m?

Variables BMI>25 Kg/m? (n=39) BMI<25 Kg/m? (n=18) Zor y* P value
Age, years 38.0(27.0-55.0) 49.5(36.5-56.5) 1.246 0.21
Male, n (%) 19(48.7) 10(55.6) 0.230 0.63
Comorbidity, n (%)

Pulmonary disease 0(0) 1(5.6) 2.205 0.32
Cardiovascular disease 3(7.7) 1(5.6) 0.086 >0.99
Diabetes 3(7.7) 1(5.6) 0.086 >0.99
Chronic liver disease 0(0) 0(0) - -
Chronic kidney disease 0(0) 1(5.6) 2.205 0.32
Current smoking, n (%) 6(15.4) 4(22.2) 0.398 0.71
Duration of fever, days 3.0(1.0-5.0) 2.5(0-6.3) 0.305 0.76
Laboratory findings

ALT, U/L 16.4(11.1-23.9) 22.9(18.6-37.9) 2.575 0.01
C-reactive protein, mg/L 5.7(1.5-19.0) 13.8(1.7-22.6) 0.618 0.54
D-dimer, pg/mL 0.4(0.3-0.6) 0.5(0.3-0.7) 0.446 0.64
WBC, E+09/L 4.6(3.5-5.8) 4.9(3.5-6.5) 0.790 0.43
Neutrophils, E+09/L 2.7(1.6-3.7) 3.0(1.94.4) 1.253 0.21
Lymphocytes, E+09/L 1.2(1.0-1.9) 1.2(0.9-1.4) 0.661 0.51
CT findings

Unilateral pneumonia, n(%) 10(25.6) 1(2.56) 3.190 0.15
Bilateral pneumonia, n(%) 28(71.8) 16(88.9) 2.044 0.15
Ct value on admission

ORFlab gene 29.0(25.0-32.0) 30.3(26.9-33.0) 1.146 0.25
N gene 30.0(25.0-32.2) 32.0(27.5-34.0) 1.222 0.22
Treatment

Methylprednisolone, n(%) 12(30.8) 4(22.2) 0.446 0.50

Notes: Data were expressed as median (IQR) for continuous variables and n (%) for categorical values, and were compared using Mann—Whitney U-test or Chi-square test.

Abbreviations: ALT, alanine aminotransferase; WBC, white blood cell; CT, computed tomography; Ct, cycle threshold.

with BMI > 25 kg/m® (x> = 5.865, P = 0.03) (Figure 1).
The BMI of patients with negative RNA tests was lower
than that of patients with positive RNA tests [23.6 (IQR
21.1-25.3) vs 26.5 (IQR 23.7-28.3), Z=2.298, P = 0.022]
(Supplementary Table 1). As shown in Table 2, the uni-

variate logistic analysis demonstrated that BMI > 25 kg/m?
(P = 0.02) was associated with virus clearance on day 14.
Subsequently, multivariable analysis showed that only
BMI > 25 kg/m? (P = 0.02) was the independent risk
factor for virus clearance on day 14.

Discussion

In the present study, we evaluated the correlation between
obesity and virus clearance and analyzed the predictors for
SARS-CoV2 infection.

virus  clearance  during

Multivariable analysis showed that BMI > 25 kg/m® is
the independent risk factor for virus clearance on day 14.
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Figure | Dynamics of cycle threshold values in patients with BMI < 25 kg/m? and
BMI = 25 kg/m*.
Abbreviation: Ct, cycle threshold.
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Table 2 Risk Factors for SARS-CoV-2 Clearance on Day 14

Baseline Variables Univariate Multivariate
Odds ratio 95% CI P Odds ratio 95% CI P

Age (years) 1.000 0.927-1.079 0.99

Sex 0.224 0.020-2.577 0.23

C-reactive protein 0.986 0.956-1.017 0.37

WBC 0.731 0.347-1.543 0.41

D-dimer 3.679 0.144-94.159 0.43

Ct (ORFlab) 1.272 0.936-1.728 0.13

BMI>25Kg/m? 19.340 1.584-236.159 0.02 7.115 1.227—41.249 0.03
Methylprednisolone 2.607 0.291-23.361 0.39

Abbreviations: Cl, 95% confidence interval; BMI, body mass index; Ct, cycle threshold; WBC, white blood cell count.

A high frequency of obesity was detected among
patients with COVID-19 admitted to the intensive care
units.®'®!? Patients with high BMI could develop
a severe or critical illness, although the pathogenesis
is yet to be eclucidated. As ACE2, the receptor of
SARS-CoV-2 is highly expressed in adipose tissue,
and patients with obesity might have a large number
of ACE2-expressing cells.'®> To the best of our knowl-
edge, BMI is not calculated routinely in clinical prac-
tice, and it lacks studies with a large sample size with
respect to obesity and viral persistence. In the present
study, data from two clinical centers showed that BMI
is the independent risk factor for virus clearance
on day 14. Thus, the current results could provide
a useful reference for the treatment and prevention
strategies in COVID-19.

Several factors may affect the delayed SARS-CoV-2
shedding, including chronic rhinosinusitis and atopy.® We
compared the comorbidities in patients with positive and
negative RNA tests on day 14, and did not find any
significant effect on viral persistence. In addition, gluco-
corticoids have been applied in clinical practice, but the
effects remain controversial.?’ Since glucocorticoid is not
an independent risk factor for virus clearance, we did not
find any evidence that glucocorticoid affects virus clear-
ance on days 7 and 14.

The present study has some limitations. First, it is
a retrospective study with a small sample-size due to
which the confidence interval is large in the logistic regres-
sion analysis. Thus, large-scale, multicenter studies are
required to confirm the current findings. Second, the
mechanisms underlying the role of obesity in prolonged
SARS-CoV-2 RNA shedding are not explored, especially
in patients not critically ill.

Conclusions

BMI > 25 kg/m? is an independent risk factor for virus
clearance on day 14, suggesting that obesity might affect
the clearance of SARS-CoV-2. Thus, BMI should be
assessed in patients with COVID-19, even if they are not
seriously ill.

Abbreviations

BMI, body mass index; Ct, cycle threshold; COVID-19,
2019-nCoV disease; RT-PCR, reverse transcription PCR;
ACE2, angiotensin converting enzyme 2; CT, computed
tomography; CDC, Center for Disease Control and
Prevention; ALT, alanine aminotransferase; WBC, white
blood cell.
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