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Abstract

According to several studies, obesity increases rates of metabolic syndrome plus other comorbidities like diabetes and cardio-
vascular diseases. However, little evidence exists as to whether obesity assists in the prolongation of COVID-19 and seasonal
flu-like symptoms especially among African American 55-74-year age groups. The purpose of this study is to show that
COVID-19 symptoms can prolong recovery times and symptoms of seasonal flu—infected obese African Americans. The aim
of the study is to investigate risk factors which include modifiable (i.e., obesity) and non-modifiable (i.e., age, race) effect on
prolongation and recovery times for some inpatient COVID-19 and seasonal flu—infected African American from a single

hospital in Detroit, MI.
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Introduction and Background

COVID-19 is an acute infectious respiratory disease caused
by infection with coronavirus subtype SARS-CoV-2.
Transmission happens through respiratory droplets via
coughing sneezing, avoiding hand washing after long periods,
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and rubbing unwashed hands on eyes, plus not wearing
facemasks in crowded areas. Many of these modes of trans-
mission are similar to routes of infection by seasonal influenza
A flu infections. A wide spectrum of severity starting with dry
cough, difficulty breathing or dyspnea, fever, headache, and
muscle fatigue is reported by majority of patients with both
infections. Obesity promotes chronic inflammation through
release of cytokines like tumor necrosis factor (TNF-«), IL-
133, and IL-6 [1] and triggers unsustainable immune response
to viral infections like COVID-19 and seasonal influenza flu
[1]. High cytokines (cytokine storm) promotes lung failure
among female obese African Americans [1].

Studies have shown that antimicrobial peptide LL-37, a
pertinent factor for the innate immunity, has high antibacte-
rial and antiviral activity [2, 3]. Reports suggest that the
expression level of LL-37 peptide is increased by vitamin
D and that serum LL-37 level tend to be low when the serum
vitamin D level is low [4, 5]. Fat deposition around the neck
and face promotes the production of pro-inflammatory cyto-
kines [6], increasing inflammation. Viruses like influenza A
which causes seasonal flu infect mucosa and in some pa-
tients, lungs, creating free radical formation and causing
inflammation.

Low peptide LL-37 in obese patients allows viruses like
influenza A and particularly coronavirus subtype SARS-CoV-
2 to increase severity of shedding and reinfection cycles.
Shedding duration is the onset of illness to the time the patient
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experiences recovery. Obese adults shed the seasonal influ-
enza flu virus at a rate of 104% [7].

Methods

Obesity trends data with BMI > 30 from 2013-2016; this
was gathered from NHANES Center for Disease Control and
prevention (CDC) [8]. About 2000 African American pa-
tients were studied from April 20 to November 16, 2020.
Out of this, 400 (200 males and 200 females) were studied
from September 25 to November 16, 2020. Imaging of lung
samples were taken from obese African American patients
with COVID-19 and seasonal flu infections. Images were tak-
en on or after day 6 of management of symptoms. Most pa-
tients were discharged after second round of imaging. That is
by day 13/14.

Inclusion criteria include female and male African
Americans with BMI > 30 and those who were infected
with COVID-19 and seasonal flu starting from September
25 to November 16, 2020, within the ages of 55-74, and,
finally, those whose lung chest x-ray did not improve on
or after 21 days of hospitalization and management.
Exclusion criteria include African American patients aged
55-64 years whose symptoms improved or resolved prior
to or on day 19, those who had symptoms prior to or after
the research period, Hispanic patients whose symptoms
and imaging did not improve after 21 days, and those with
BMI < 29 and below whose symptoms did not improve
after 21 days.

Results

Discussions

Data collection and calculation of percentage differences
among different races from Tables 1 and 2 showed the

Table 1 Obesity percentages by race

Whites only

White male 36.9%
White female 38.8%
Hispanics or Latino only

Male Hispanic 41.2%
Female Latina 48.4%
Blacks or African American only

African American male 37.5%
African American female 56.1%
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Table2  Obesity (BMI >30.0) percentages for African Americans only

Male
55-64 years 39.3%
65-74 years 40.2%
Female
55-64 years 48.2%
65-74 years 43.5%

following: Whites only [females (38.8%) — males
(36.9%)] = 1.9% difference; Hispanics only [Latina
(48.4%) — Latino (41.2%)] = 7.2% difference; and
Blacks only [females (56.1%) — males (37.5%)] = 18.6%
difference. Female African American obese patients were
more affected with obesity and its complications especial-
ly starting with BMI > 30. This prompted more investiga-
tion within this specific group and patients who reported
to the hospital with COVID-19 and seasonal flu infections
within the city of Detroit, MI and were obese were the
focus of the research, particularly from September 25 to
November 16, 2020.

We expanded the study period to see how seasonal flu
patients who got infected with COVID-19 had any other
disease characteristics or risk factors or past history of
diabetes or renal diseases etc. The only comorbidity sig-
nificantly impacting the study was obesity since treatment
options had little to no effect on weight reduction on the
patients. Out of a total of 2000 obese patients seen (that
is, from April 20, 2020, to November 16, 2020) at DMC
hospital, 1600 patients had image findings similar to Fig.
1 while the remaining 400 patients to Fig. 2. Out of this
number, 200 males and 200 females were followed by
scheduling appointments. Seasonal flu symptoms start late
September. So, 400 obese African Americans who had
Fig. 2 were followed from September 25 to November
16. 2020. These patients have no other disease character-
istics except obesity. Obesity has multiple future risk fac-
tors which is very highly unlikely to influence image
studies within our study period. Patients had no past med-
ical history. African Americans in general due to low
arginine levels and high salt diets have a higher risk for
hypertension especially after age 50. We made sure pa-
tients in the study were not being treated from high blood
pressure or hypertension. Those that showed improvement
in their symptoms (200 males and 140 females) were
managed with supportive care. Sixty (60) female obese
African American patients had Fig. 3 by 20 October
2020 and continued till the end of the study November
16, 2020, where they progressed to Fig. 4. These patients
never showed improvement from several symptomatic
management options.
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Fig. 1 Female obese African American patients who reported to the hospital on day one/two

Figure 1 shows x-ray for asymptomatic patients infected
with COVID-19 and seasonal flu infection in obese female
African American while Fig. 2 shows mildly symptomatic
patients who were managed with empirically with dexameth-
asone and remdesivir. Most of them had symptom resolution
by day 14 while some patients showed some improvement
before being discharged. These patients with Fig. 2 continued
to see their primary care physicians as their symptoms contin-
ued to improve and resolve. Some patients remained ill and
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Fig. 3 shows some nodules of patients who were not improv-
ing despite additional management with procalcitonin and
supportive care after 14 days of admission. Figure 4 shows
mediastinal lymphadenopathies as well as diffuse patchy pul-
monary infiltrates. Some of these patients went on to develop
chronic conditions like acute respiratory distress syndrome
(ARDS) and interstitial pulmonary fibrosis.

The key here is that, despite management and adequate
care, lung findings particularly for obese African American
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Fig. 2 Day 6/7 imaging studies of obese female African Americans
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Fig. 3 Day 13/14 of lung x-ray showing disease spreading

females who got infected with COVID-19 and seasonal influ-
enza flu infections within 55-74 age groups within the study
period did not improve after 21 days of hospitalization.
Reinfection, immune-compromised, lowest peptide LL-37
levels, viral shedding, and chronic inflammation from obesity
may be some reasons why African American females who are
obese and get infected with COVID-19 and seasonal flu even
after management of their symptoms continue to have longer
recovery times. Several studies have linked increasing obesity
trends to increasing viral shedding. One thing about our hu-
man bodies and pathogens is that we do not put our systems at
risk for pathogens to have easy access to cause infections
because when they do, there is a wide variety of infections
they cause potentially making it impossible to manage.

E

Fig. 4 Female obese patients on or after day 21 of management
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Limitations to the study include the following: based on
CDC data, we focused solely on the African American obese
race. Due to the high amount of deaths in Detroit (Oakland
County), we focused our study at one hospital inpatient/out-
patient. Detroit, MI has a high population of African
Americans especially obese females that report to the hospital
for care. Our study focused in this particular region.

Conclusions

Obesity alters immune function by promoting chronic inflam-
mation which prolongs symptoms and recovery times of
African Americans infected with seasonal flu-like and
COVID-19. Obese African American females who were in-
fected with COVID-19 and seasonal flu were more likely than
males to have prolonged recovery times while disease severity
and age was just about equal. The duration of viral shedding
had no correlation with COVID-19 and seasonal flu infection
severity.
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