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Abtract

COVID-19 is thought to cause a worse outcome.

SARS-CoV-2 virus is also well known as COVID-19 and still causes a devastating effect worldwide on both health and economics. Apart from the
well-known severe effects of COVID-19 virus on the respiratory system like acute respiratory distress syndrome and cytokine storm, COVID-19
is thought to cause more damage in patients with chronic disease like hypertension and diabetes mellitus. Obese individuals usually complain of
obstructive sleep apnea, asthma and obesity hypoventilation syndrome added to the commonly associated diseases with obesity like hypertension
and diabetes mellitus. Obesity also usually causes a pro-inflammatory state that when accompanied with the inflammatory state caused by
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Introduction

As known COVID-19 first appeared in Wuhan, China in late
2019 and early 2020 and then it has spread to the entire world
causing great burden on the medical and financial sectors
and affecting the population form every age, race, and sex [1].
Concerning the situation in Egypt, the WHO claimed that from 3
January 2020 to 17 October 2022, there were 515,388 confirmed
cases of COVID-19 and 24,797 fatalities [2]. Egypt confirmed and
reported its first case of COVID-19 on February 14, 2020, and it
was the first confirmed case to be reported in Africa [3]. Apart
from the COVID-19 well known symptoms either pulmonary or
extrapulmonary, it is thought that it affects, like H1N1, patients
with chronic diseases leading to worse outcomes than healthy
ones [4-8]. In the years 2015 to 2018, more than two-thirds of US
individuals were overweight or obese, and the average population
BMI (body mass index) was getting close to the obesity threshold
of 30 kg/m? [9]. The US obesity prevalence was 41.9% in 2017 -
March 2020 and that resulted that the US ranking.

as the 12% country regarding obesity prevalence [10], with an
estimate of 173 billion dollars spent as a medical cost for obesity
in 2019 [11]. On the other hand, The World Health Organization
(WHO) places Egypt as having the highest global obesity
prevalence, coming in at rank 18% [12]. The total mortality burden
caused by non-communicable disease is roughly 71% [13]. Almost
39.8% of adult Egyptians with a BMI over 30 kg/m? were obese,
according to the “100 million health” survey, which was carried
out in Egypt in 2019 and examined 49.7 million adult Egyptians
(over 18 years old). Adult females were more likely to be obese
than adult males were (49.5% of Egyptian adult females were
obese versus 29.5% of males) [13]. This review aims at discussing
the possible effects of COVID-19 infection on obese adults.

Discussion

Obesity commonly causes the body to be in a constantlow grade
pro-inflammatory state. In particular, adipose tissue macrophages
in obese individuals change from an anti-inflammatory to a pro-
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inflammatory state, producing changes in the production and
activation of key mediators of local and systemic inflammation
[14], including tumor necrosis factor (TNF), interleukin (IL)-6,
IL-1, toll-like receptor (TLR) 4, and nuclear factor (NF)-B, which
may amplify the inflammatory state and favor certain outcomes
[15]. Another important fact that there is a type of respiratory
failure known as acute respiratory distress syndrome (ARDS),
which could be caused by COVID-19, is characterized by an
acute onset of diffuse inflammation in the lungs that causes an
increase in pulmonary vascular permeability, an increase in lung
weight, and the loss of aerated tissue and it is usually the result
of an injury caused by an infection or a chemical [7]. There is
also a brutal consequence that could accompany COVID-19
infection which is cytokine storm. This is a rapidly progressing,
fatal clinical condition in which excessive immune cell activation
and overproduction of inflammatory cytokines cause a variety of
complex medical syndromes, including capillary leak syndrome,
disseminated intravascular coagulation (DIC), ARDS, multiorgan
failure and death [16].

On the other hand, obese patients commonly complain from
other diseases like obstructive sleep apnea, Diabetes mellitus,
hypertension, fatty liver, and ischemic heart disease [17,18],
asthma, obesity hypoventilation syndrome and pulmonary
hypertension [18]. Patients with extreme obesity (BMI > 40 kg/
m?) may also have difficulty receiving treatment due to difficult
intubation and extubation, difficulty placing a central [V-line,
development of pressure ulcers, size restrictions on MRIs, and a
lack of extra-large beds in medical units and intensive care units
(ICUs) [17] A study showed that obesity was sometimes associated
with severe pneumonic lesions and adverse clinical outcomes
[19]. But a previous meta-analysis showed a controversy, that
obesity and morbid obesity are associated with lower mortality
in patients with ARDS [20]. Another study found that with
increased BMI more than 23 kg/m? a linear increase in risk of
severe COVID-19 leading to admission to hospital and death, and
arelated increase in ICU admissions across the whole BMI range,
which is not attributable to excess risks of related diseases [21].
Other researchers after doing a retrospective cohort study found
that increased BMI in COVID-19 infected patients is associated
with increased risk of ICU admission, intubation and mortality
compared to those with normal BMI [7,22]. Another retrospective
study suggested that COVID-19 infection works together with the
coexisting comorbidities to result in worse outcomes in patients
with higher BMI [4].

Conclusion

COVID-19 infection on its own has an effect that may differ
from mild to severe from one patient to another. But there are lots
of studies that support that when this infection is added to the
effect of another chronic disease such as obesity, which already
has a debilitating effect on the body and health, it is possible that

the outcomes could be worse than expected. So, when talking
about severity of symptoms, speed of recovery, length of hospital
stays, ICU admission, and mortality, obese patients infected with
COVID-19 could be more affected than patients with normal
BML. So, it is highly recommended that individuals suffering from
obesity be aware of these effects to avoid the possible means of
infection.

References

1. Martin-Del-Campo F, Ruvalcaba-Contreras N, Velazquez-Vidaurri AL,
Cueto-Manzano AM, Rojas-Campos E, et al. (2021) Morbid obesity
is associated with mortality and acute kidney injury in hospitalized
patients with COVID-19. Clin Nutr ESPEN.

2. WHO (2022) Covid-19 Cases and deaths: World Health Organization.

3. Saied AA, Metwally AA, Madkhali NAB, Haque S, Dhama K et al. (2021)
Egypt’s COVID-19 Recent Happenings and Perspectives: A Mini-Review.
Front Public Health 9: 696082.

4. Al Heialy S, Hachim MY, Hachim 1Y, Bin Naeem K, Hannawi H, et al.
(2021) Combination of obesity and co-morbidities leads to unfavorable
outcomes in COVID-19 patients. Saudi ] Biol Sci 28(2): 1445-1450.

5. Gupta A, Madhavan MV, Sehgal K, Nair N, Mahajan S, et al. (2020)
Extrapulmonary manifestations of COVID-19. Nat Med 26(7):1017-
1032.

6. Kwok S, Adam S, Ho JH, Igbal Z, Turkington P, et al. (2020) Obesity: A
critical risk factor in the COVID-19 pandemic. Clin Obes 10(6): e12403.

7. Nakeshbandi M, Maini R, Daniel P, Rosengarten S, Parmar P, etal. (2020)
The impact of obesity on COVID-19 complications: a retrospective
cohort study. Int ] Obes (Lond) 44(9):1832-1837.

8. Page-Wilson G, ArakawaR,Nemeth S, Bell F, Girvin Z, etal. (2021) Obesity
is independently associated with septic shock, renal complications, and
mortality in a multiracial patient cohort hospitalized with COVID-19.
PLoS One 16(8): e0255811.

9. Wong MC, McCarthy C, Fearnbach N, Yang S, Shepherd ], et al. (2022)
Emergence of the obesity epidemic: 6-decade visualization with
humanoid avatars. Am | Clin Nutr 115(4):1189-1193.

10. World population review (2023) Obesity Rates by Country 2023.
11. CDC (2022) Overweight and obesity.

12. Pro Con org (2020) Global Obesity Levels: ProCon/Encyclopaedia
Britannica, Inc.

13. Aboulghate M, Elaghoury A, Elebrashy |, Elkafrawy N, Elshishiney G, et
al. (2021) The Burden of Obesity in Egypt. Front Public Health 27(9):
718978.

14. Suganami T, Tanimoto-Koyama K, Nishida ], [toh M, Yuan X, et al. (2007)
Role of the Toll-like receptor 4/NF-kappaB pathway in saturated
fatty acid-induced inflammatory changes in the interaction between
adipocytes and macrophages. Arterioscler Thromb Vasc Biol 27(1):
84-91.

15. Griffin C, Eter L, Lanzetta N, Abrishami S, Varghese M, et al. (2018)
TLR4, TRIF, and MyD88 are essential for myelopoiesis and CD11c®*
adipose tissue macrophage production in obese mice. ] Biol Chem
293(23): 8775-8786.

16. Mangalmurti N, Hunter CA (2020) Cytokine Storms: Understanding
COVID-19. Immunity 53(1): 19-25.

17. Guarisco G, Leonetti F (2021) Covid-19 and diabesity: when a pandemia
cross another pandemia. Eat Weight Disord 26(5): a1283-1286.

How to cite this article: Peter Robiel Mikhael N, Maha Magdy W, Maha E, Essam B, Diaa Marzouk Abdel H. Obesity as a Risk Factor for Severe
Unfavorable Outcomes in COVID-19 Infected Adults: A Mini Review . JOJ Int Med. 2023; 1(4): 555568. DOI: 10.19080/JOJIM.2023.01.555568


http://dx.doi.org/10.19080/JOJIM.2023.01.555568
https://pubmed.ncbi.nlm.nih.gov/34620318
https://pubmed.ncbi.nlm.nih.gov/34620318
https://pubmed.ncbi.nlm.nih.gov/34620318
https://pubmed.ncbi.nlm.nih.gov/34620318
https://covid19.who.int/region/emro/country/eg
https://pubmed.ncbi.nlm.nih.gov/34485226/
https://pubmed.ncbi.nlm.nih.gov/34485226/
https://pubmed.ncbi.nlm.nih.gov/34485226/
https://pubmed.ncbi.nlm.nih.gov/33293887/
https://pubmed.ncbi.nlm.nih.gov/33293887/
https://pubmed.ncbi.nlm.nih.gov/33293887/
https://pubmed.ncbi.nlm.nih.gov/32651579/
https://pubmed.ncbi.nlm.nih.gov/32651579/
https://pubmed.ncbi.nlm.nih.gov/32651579/
https://pubmed.ncbi.nlm.nih.gov/32857454/
https://pubmed.ncbi.nlm.nih.gov/32857454/
https://pubmed.ncbi.nlm.nih.gov/32712623/
https://pubmed.ncbi.nlm.nih.gov/32712623/
https://pubmed.ncbi.nlm.nih.gov/32712623/
https://pubmed.ncbi.nlm.nih.gov/34383798
https://pubmed.ncbi.nlm.nih.gov/34383798
https://pubmed.ncbi.nlm.nih.gov/34383798
https://pubmed.ncbi.nlm.nih.gov/34383798
https://pubmed.ncbi.nlm.nih.gov/35030235/
https://pubmed.ncbi.nlm.nih.gov/35030235/
https://pubmed.ncbi.nlm.nih.gov/35030235/
https://worldpopulationreview.com/country-rankings/obesity-rates-by-country
https://www.cdc.gov/obesity/data/adult.html
https://obesity.procon.org/global-obesity-levels/
https://obesity.procon.org/global-obesity-levels/
https://pubmed.ncbi.nlm.nih.gov/34513789
https://pubmed.ncbi.nlm.nih.gov/34513789
https://pubmed.ncbi.nlm.nih.gov/34513789
https://pubmed.ncbi.nlm.nih.gov/17082484/
https://pubmed.ncbi.nlm.nih.gov/17082484/
https://pubmed.ncbi.nlm.nih.gov/17082484/
https://pubmed.ncbi.nlm.nih.gov/17082484/
https://pubmed.ncbi.nlm.nih.gov/17082484/
https://pubmed.ncbi.nlm.nih.gov/29636416/
https://pubmed.ncbi.nlm.nih.gov/29636416/
https://pubmed.ncbi.nlm.nih.gov/29636416/
https://pubmed.ncbi.nlm.nih.gov/29636416/
https://pubmed.ncbi.nlm.nih.gov/32610079/
https://pubmed.ncbi.nlm.nih.gov/32610079/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7359919/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7359919/

JOJ Internal Medicine (JOJIM)

18. Le Guen CL, King NA, Zhao H, Renza-Stingone EP, Gerhard GS, et al.
(2021) COVID-19 patients with obesity at risk for worse outcomes
despite younger age and fewer inflammatory derangements. Surg Obes
Relat Dis 17(10): 1722-1730.

19.Lu X, Cui Z, Ma X, Pan F, Li L, et al. (2022) The association of obesity
with the progression and outcome of COVID-19: The insight from an
artificial-intelligence-based imaging quantitative analysis on computed
tomography. Diabetes Metab Res Rev 38(4): e3519.

20. Ni YN, Luo J, Yu H, Wang YW, Hu YH, et al. (2017) Can body mass index
predict clinical outcomes for patients with acute lung injury/acute
respiratory distress syndrome? A meta-analysis. Crit Care 21(1): 36.

@ This work is licensed under Creative
Commons Attribution 4.0 License

DOI: 10.19080/J0JIM.2023.01.555568

21.

22.

Gao M, Piernas C, Astbury NM, Hippisley-Cox ], O'Rahilly S, et al. (2021)
Associations between body-mass index and COVID-19 severity in 6-9
million people in England: a prospective, community-based, cohort
study. The Lancet Diabetes & Endocrinology 9(6): 350-9.

Suresh S, Siddiqui M, Abu Ghanimeh M, Jou J, Simmer §, et al. (2021)
Association of obesity with illness severity in hospitalized patients
with COVID-19: A retrospective cohort study. Obes Res Clin Pract
15(2): 172-176.

Your next submission with Juniper Publishers
will reach you the below assets
e Quality Editorial service
¢ Swift Peer Review
e Reprints availability
e E-prints Service
e Manuscript Podcast for convenient understanding
¢ Global attainment for your research
e Manuscript accessibility in different formats
( Pdf, E-pub, Full Text, Audio)

¢ Unceasing customer service

Track the below URL for one-step submission
https://juniperpublishers.com/online-submission.php

How to cite this article: Peter Robiel Mikhael N, Maha Magdy W, Maha E, Essam B, Diaa Marzouk Abdel H. Obesity as a Risk Factor for Severe
Unfavorable Outcomes in COVID-19 Infected Adults: A Mini Review . JOJ Int Med. 2023; 1(4): 555568. DOI: 10.19080/JOJIM.2023.01.555568


http://dx.doi.org/10.19080/JOJIM.2023.01.555568
https://pubmed.ncbi.nlm.nih.gov/34353740/
https://pubmed.ncbi.nlm.nih.gov/34353740/
https://pubmed.ncbi.nlm.nih.gov/34353740/
https://pubmed.ncbi.nlm.nih.gov/34353740/
https://pubmed.ncbi.nlm.nih.gov/35062046/
https://pubmed.ncbi.nlm.nih.gov/35062046/
https://pubmed.ncbi.nlm.nih.gov/35062046/
https://pubmed.ncbi.nlm.nih.gov/35062046/
https://pubmed.ncbi.nlm.nih.gov/28222804/
https://pubmed.ncbi.nlm.nih.gov/28222804/
https://pubmed.ncbi.nlm.nih.gov/28222804/
https://pubmed.ncbi.nlm.nih.gov/33932335/
https://pubmed.ncbi.nlm.nih.gov/33932335/
https://pubmed.ncbi.nlm.nih.gov/33932335/
https://pubmed.ncbi.nlm.nih.gov/33932335/
https://pubmed.ncbi.nlm.nih.gov/33653666/
https://pubmed.ncbi.nlm.nih.gov/33653666/
https://pubmed.ncbi.nlm.nih.gov/33653666/
https://pubmed.ncbi.nlm.nih.gov/33653666/
https://juniperpublishers.com/online-submission.php
http://dx.doi.org/10.19080/JOJIM.2023.01.555568

	References

