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Abstract
Given the global significance of COVID-19, it is
crucial to discuss potential factors that correlate
with the severity of clinical outcomes for patients.
This study examines the association between
obesity, characterized by high BMI, and
increased severity of adverse clinical outcomes
for COVID-19 patients, quantified through ICU
admission numbers. A total of 20 studies between
2020 and 2021 from both Western countries and
Asian countries were systematically reviewed,
and data regarding the nature of the study,
number of patients in various BMI groups, and
ICU admissions were extracted. The studies were
found in a medical research database (PubMed)
and qualitatively screened to determine their
relevance. The correlation between obesity and
ICU admissions was then calculated, ensuring
that two distinct correlation values were
determined: one for the Western-centric studies
and one for the Asian-centric studies. The former
showed a stronger positive correlation. Given that
obesity may serve as an indicator for severe
clinical outcomes, this research can be used in
relevant geographical locations for the betterment
and increased caution of patient care.
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Introduction
In January of 2020, the World Health Organization
established an outbreak of “a novel coronavirus”
(World Health Organization, n.d.). Over the span
of almost two years, the source of the infection,
SARS-CoV-2, has caused over 216 million cases,
and over 4 million deaths (Google News, n.d.).
Given the broad range of manners by which this
infection can manifest in different patients, it is
crucial to establish the influence of various
prognostic factors that contribute to the potential
severity of their clinical outcomes (Földi et al.,
2020). This will therefore allow both physicians
and patients to gain an invaluable insight into
developing improved and potentially earlier
treatment of the disease. Several diseases have
been previously recognized as factors correlating
with adverse clinical outcomes in COVID-19
patients, such as diabetes and cardiovascular
diseases. Given that such diseases often have
relations with excess body fat, obesity may be
another risk factor predisposing adverse clinical
outcomes. Several sources have already
concluded that obesity can be strongly
associated with the severity of COVID-19, for
reasons that will be discussed later in this review
(Klang et al., 2020) (Giacomelli et al., 2020).
Despite this, there is a lack of literature
investigating the direct relationship between
obesity and ICU admissions rates, to demonstrate
the severity of the patient’s condition given this
specific biological characteristic. This is especially

true in the case of comparing said relationship for
patients across different geographical locations,
despite the fact that ethnic variations in BMI
classes exist. (The World Obesity Federation,
n.d.) As such, this systematic review will compare
the association between obesity and ICU
admissions rates in studies focused on Asian
subjects and Western subjects.
Methodology

Search Strategy
A systematic search was performed through a
scientific database, namely PubMed, in search for
studies between the years 2020 and 2021, as this
is the ongoing period of the COVID-19’s impact
globally. Specific search terms were used with a
filter to ensure all results were of open-access
journal articles. The following search key was
used: ((covid 19) OR (coronavirus) OR (SARScov-2)) AND (BMI), thereby combining various
iterations of COVID-19, whilst leaving a broader
scope for BMI related results.

Selection and Eligibility Criteria
After using a reference manager (Zotero) to
remove duplicates of the journal articles found,
the titles and abstracts of the remaining articles
were screened following a rigid selection and
eligibility criteria. The following inclusion criteria
were used:
1. Journal articles written in English
2. Journal articles reporting BMI classes of
hospitalized patients with confirmed
SARS-cov-2 infections
3. Journals reporting each BMI class’s
respective ICU admit rate as an indicator
of the severity of the patient’s condition
4. Patients were all adults above the age of
18
5. Prospective or retrospective cohort
studies
6. BMI classes adhered to the following
distinctions, as established by the World
Obesity Federation (n.d.):

a. Asian countries/patients: BMI ≥
24.0 = Obese
b. Western countries/patients: BMI ≥
30.0 = Obese
The following exclusion criteria were used:
1. Review articles, letters and commentaries
were to be rejected
2. Duplicate studies were to be rejected
3. Studies involving patients that have
conditions significantly impacting their BMI
were rejected (e.g. studies focused on
pregnant women, pediatric patients, etc.)

Data Extraction
Data extracted from the remaining eligible studies
were organized on a spreadsheet using Microsoft
Excel. The following data were extracted from
each included study:
1. Author(s)
2. Title
3. Publication Date
4. Digital Object Identifier (DOI)
5. Study Design
6. Study Location
7. Study Population
8. Population Age Range
9. Total Number of Intensive Care Unit (ICU)
Admissions/Critical Condition Patients
10. Total number of patients in the non-Obese
category
11. Total number of ICU/Critical Condition
Patients in the non-Obese category
12. Total number of patients in the Obese
category
13. Total number of ICU/Critical Condition
Patients in the Obese category

BMI Category Classification
As mentioned previously, BMI categories were
defined using pre-established guidelines by the
World Obesity Federation (n.d.). The obesity
category’s values for Western and Asian patients
were BMI ≥ 30.0 and BMI ≥ 24.0 respectively.
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Results

PRISMA Flow Diagram
Figure 1 below shows a diagram of the
study selection process in detail. A total of 736
sources were found from the initial search, of
which 604 were excluded after assessing whether
their titles and abstracts demonstrated any
relevance to the focus of this research. Then, the
remaining 132 articles were evaluated, adhering
to the aforementioned selection and exclusion
criteria. A total of 20 studies were finally selected
and included for this systematic review. 17 of
them were found to be Western-centric, and 3,
Asian.

FIGURE 1: PRISMA Flow Diagram showing the
screening process for eligible studies used in the
research

Raw Data
After gathering the raw data needed to
conduct this systematic review, basic statistical
analysis was carried out using the information
retrieved.
This data generally establishes that there
are a greater proportion of patients with BMIs
resulting in obesity that were admitted to the ICU,
or considered patients of critical condition.
Majority of these studies were conducted in the
United States (n=8), with other European
countries including Italy and France. The two

Asian regions that were included were China and
South Korea.

Statistical analysis
In the first section of this statistical analysis,
it is crucial to establish whether a higher
proportion of the obese patients in each study’s
population were admitted to the ICU compared to
non-obese patients. To do this, the number of
obese ICU patients were found as a fraction of the
total number of obese patients, and compared to
the proportion of non-obese patients in the ICU.
Out of the 20 studies included, the vast
majority of them showed a greater proportion of
obese patients in the ICU compared to non-obese
patients (n=16). There were two studies in which
there was a greater proportion of non-obese
patients in the ICU than obese patients, however,
the difference between the two were not
substantial. Two studies showed included only
ICU patients within their cohort populations, and
therefore were not included in this comparison.
In order to determine the association between
obesity and ICU admissions rates, the number of
obese ICU patients as a percentage of the total
number of obese patients was graphed against
the ICU admission numbers as a percentage of
each study’s population. These were placed on a
scatter plot, and the correlation between the two
were found, for both Asia-based studies and
Western-based studies. The scatter plots can be
seen in Figures 2 and 3 below.
When calculating the correlation values for each
scatter plot, the following equation was used:
𝑟=

∑(𝑥 − 𝑥̅ )(𝑦 − 𝑦̅)

√∑(𝑥 − 𝑥̅ )2 (𝑦 − 𝑦̅)2
𝑤ℎ𝑒𝑟𝑒 𝑟 = 𝑐𝑜𝑟𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛 𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑜𝑏𝑒𝑠𝑒 𝐼𝐶𝑈 𝑝𝑎𝑡𝑖𝑒𝑛𝑡𝑠
𝑣𝑎𝑙𝑢𝑒𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑠𝑎𝑚𝑝𝑙𝑒
𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑜𝑏𝑒𝑠𝑒 𝑝𝑎𝑡𝑖𝑒𝑛𝑡𝑠
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑜𝑏𝑒𝑠𝑒 𝐼𝐶𝑈 𝑝𝑎𝑡𝑖𝑒𝑛𝑡𝑠
𝑥̅ = 𝑚𝑒𝑎𝑛 𝑜𝑓 𝑡ℎ𝑒
𝑣𝑎𝑙𝑢𝑒𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑠𝑎𝑚𝑝𝑙𝑒
𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑜𝑏𝑒𝑠𝑒 𝑝𝑎𝑡𝑖𝑒𝑛𝑡𝑠
𝑡𝑜𝑡𝑎𝑙 𝐼𝐶𝑈 𝑎𝑑𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠
𝑦=
𝑣𝑎𝑙𝑢𝑒𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑠𝑎𝑚𝑝𝑙𝑒
𝑡𝑜𝑡𝑎𝑙 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑠𝑡𝑢𝑑𝑦
𝑡𝑜𝑡𝑎𝑙 𝐼𝐶𝑈 𝑎𝑑𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠
𝑦̅ = 𝑚𝑒𝑎𝑛 𝑜𝑓 𝑡ℎ𝑒
𝑣𝑎𝑙𝑢𝑒𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑠𝑎𝑚𝑝𝑙𝑒
𝑡𝑜𝑡𝑎𝑙 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑠𝑡𝑢𝑑𝑦
𝑥=
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The following results were obtained:
Figure 2
Figure 3
r=0.9907
r=0.5980

most likely is not representative of the true
relationship between the two variables. The figure,
however, still demonstrates a positive correlation
between the two variables.
Discussion

Obesity and ICU Admission

FIGURE 2: Association between obesity and ICU
admissions (Western Studies)

Several studies have explored the relationship
between obesity and increased severity of
adverse clinical outcomes in general, including
increased probability of ICU admission. One
highlighted that COVID-19 patients, common
comorbidities include hypertension, diabetes, and
cardiovascular issues in general, all of which
relate to obesity, specifically through pathways in
the renin-angiotensin system (a hormone system
that regulates blood pressure and fluid balance in
the body) (Földi et al., 2020) (TeachMe
Physiology, 2021). The same study also showed
that patients with higher BMI required more
frequent invasive mechanical ventilation (IMV)
due to reduced pulmonary reserves and
alterations of the chest-wall anatomy, contributing
to their need for ICU admission. Obesity is also
said to hinder the effectiveness of protective
immune functions.

Strengths of the systematic
implications of the research
FIGURE 3: Association between obesity and ICU
admissions (Asian Studies)
It can be seen that there was a much
stronger positive correlation between the two
variables for the Western-centric studies, with the
difference being 0.3927. The strong positive
correlation between the two variables for the
Western centric studies is consistent with
previous research establishing the increased
incidence of adverse clinical outcomes given that
a patient is obese (Pranata et al., 2021).
Regarding the correlation figure for the three
Asian-centric studies, given that there were an
extremely limited number of studies centered
around Asian patients, the correlation for Figure 3

review

and

This systematic review adhered to a rigorous
methodology, screening a large number of journal
articles before critically determining those
relevant to the research question. Studies from a
large range of geographical locations were
acquired, and the relationship found has been
corroborated with several other studies, including
previously conducted meta-analyses on obesity
and COVID-19. Being a study that compares the
association between these two variables for
patients of different geographical backgrounds
has crucial implications. This is considering that
firstly, there are differences in BMI categories for
each geographical group, and secondly, there are
varying practices in place from country to country
regarding patient care and disease management.
Determining distinct associations between the
4
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variables for different geographical backgrounds
would therefore provide medical experts in
relevant countries with a foundational knowledge
for the need for special monitoring of COVID-19
patients with obesity.

Limitations of the research
A key limitation of this research is the limited
range of Asian-centric studies included; given that
only three were found to be relevant, this
significantly impacted the accuracy and
representative nature of the relationship found
between obesity and adverse clinical outcomes.
Secondly, the statistical analysis conducted was
highly simplistic and primarily utilized a simple
bivariate scatter plot, which may not serve as
detailed, encompassing evidence for the
relationship between the two variables. The
research also did not consider the influence of
other factors and their implications on the severity
of clinical outcomes. Finally, when gathering data
on the number of patients with varying BMI, the
values extracted were limited to large groups,
defined by “Obese” and “Non-Obese”, which do
not account for further sub-categories that may
have had their own significant association with
clinical outcome severity.

Potential Future Research
Whilst one of the criteria used to screen the
chosen articles was that the age group was to be
adults above the age of 18, most of these studies
constituted patients the middle age, which calls
into question the relationship between age, BMI
and outcome severity. Few studies have
discussed this, thereby serving as scope for
further research. Additionally, conducting a
multivariate statistical analysis would be quite
beneficial. This would also allow for the
consideration of other factors and their influences,
such as more specific chronic diseases like
diabetes, that are closely interrelated with obesity.
Further investigation into the association between
these variables across a more specific range of
geographical locations would also be beneficial,
as opposed to limiting the research to a distinction

between Western and Asian countries. Given that
vaccination programs are currently being
implemented across various countries, it would be
interesting to understand whether there is a
relationship between these variables and the
effectiveness of the COVID-19 vaccine.
Conclusion
In conclusion, the systematic review and basic
statistical analysis conducted reinforced that
there is a relationship between obesity and the
incidence of adverse clinical outcomes. Given
that the pandemic is still ongoing, physicians and
healthcare professionals should utilize this, and
other research, to more closely monitor and treat
patients with higher BMI’s earlier, thereby
reducing the risk of complications.
Conflicts of interest
The author has no conflict of interest to declare.
References
Alkhatib, A. L., Kreniske, J., Zifodya, J. S., Fonseca, V., Tahboub,
M., Khatib, J., Denson, J. L., Lasky, J. A., Lefante, J. J., &
Bojanowski, C. M. (2020). BMI is Associated with
Coronavirus Disease 2019 Intensive Care Unit Admission
in African Americans. Obesity (Silver Spring, Md.), 28(10),
1798–1801. https://doi.org/10.1002/oby.22937
Al-Sabah, S., Al-Haddad, M., Al-Youha, S., Jamal, M., &
Almazeedi, S. (2020). COVID-19: Impact of obesity and
diabetes on disease severity. Clinical Obesity, 10(6),
e12414. https://doi.org/10.1111/cob.12414
Al-Salameh, A., Lanoix, J.-P., Bennis, Y., Andrejak, C., Brochot,
E., Deschasse, G., Dupont, H., Goeb, V., Jaureguy, M.,
Lion, S., Maizel, J., Moyet, J., Vaysse, B., Desailloud, R.,
Ganry, O., Schmit, J.-L., & Lalau, J.-D. (2021). The
association between body mass index class and
coronavirus disease 2019 outcomes. International Journal
of
Obesity
(2005),
45(3),
700–705.
https://doi.org/10.1038/s41366-020-00721-1
Baronio, M., Freni-Sterrantino, A., Pinelli, M., Natalini, G., Tonini,
G., Marri, M., Baglivo, M., Sabatini, T., Maltese, P. E.,
Chiurazzi, P., Michelini, S., Morreale, G., Ascione, A.,
Notaro, P., & Bertelli, M. (2020). Italian SARS-CoV-2
patients in intensive care: Towards an identikit for subjects
at risk? European Review for Medical and Pharmacological
Sciences,
24(18),
9698–9704.
https://doi.org/10.26355/eurrev_202009_23061
Busetto, L., Bettini, S., Fabris, R., Serra, R., Dal Pra, C., Maffei,
P., Rossato, M., Fioretto, P., & Vettor, R. (2020). Obesity
and COVID-19: An Italian Snapshot. Obesity (Silver Spring,
Md.),
28(9),
1600–1605.
https://doi.org/10.1002/oby.22918

5
The International Young Researchers’ Conference, October 16-17, 2021, Virtual

Cai, H., Yang, L., Lu, Y., Zhang, S., Ye, C., Zhang, X., Yu, G., Gu,
J., Lian, J., Hao, S., Hu, J., Zhang, Y., Jin, C., Sheng, J.,
Yang, Y., & Jia, H. (2021). High body mass index is a
significant risk factor for the progression and prognosis of
imported COVID-19: A multicenter, retrospective cohort
study. BMC Infectious Diseases, 21(1), 147.
https://doi.org/10.1186/s12879-021-05818-0
Cho, Y., Cho, Y., Choi, H. J., Lee, H., Lim, T. H., Kang, H., Ko, B.
S., & Oh, J. (2021). The effect of BMI on COVID-19
outcomes among older patients in South Korea: A
nationwide retrospective cohort study. Annals of Medicine,
53(1),
1292–1301.
https://doi.org/10.1080/07853890.2021.1946587
Coronavirus
(COVID-19).
(n.d.).
Retrieved
from
https://news.google.com/covid19/map?hl=enUS&mid=/m/02j71&gl=US&ceid=US:en
Czernichow, S., Beeker, N., Rives-Lange, C., Guerot, E., Diehl,
J.-L., Katsahian, S., Hulot, J.-S., Poghosyan, T., Carette, C.,
Jannot, A.-S., & AP-HP / Universities / INSERM COVID-19
research collaboration and AP-HP COVID CDR Initiative.
(2020). Obesity Doubles Mortality in Patients Hospitalized
for Severe Acute Respiratory Syndrome Coronavirus 2 in
Paris Hospitals, France: A Cohort Study on 5,795 Patients.
Obesity (Silver Spring, Md.), 28(12), 2282–2289.
https://doi.org/10.1002/oby.23014
Földi, M., Farkas, N., Kiss, S., Zádori, N., Váncsa, S., Szakó, L.,
Dembrovszky, F., Solymár, M., Bartalis, E., Szakács, Z.,
Hartmann, P., Pár, G., Erőss, B., Molnár, Z., Hegyi, P.,
Szentesi, A., & KETLAK Study Group. (2020). Obesity is a
risk factor for developing critical condition in COVID‐19
patients: A systematic review and meta‐analysis. Obesity
Reviews, 21(10). https://doi.org/10.1111/obr.13095
Gao, M., Piernas, C., Astbury, N. M., Hippisley-Cox, J., O’Rahilly,
S., Aveyard, P., & Jebb, S. A. (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),
350–359. https://doi.org/10.1016/S2213-8587(21)000899
Kaeuffer, C., Le Hyaric, C., Fabacher, T., Mootien, J., Dervieux,
B., Ruch, Y., Hugerot, A., Zhu, Y.-J., Pointurier, V., ClereJehl, R., Greigert, V., Kassegne, L., Lefebvre, N., Gallais, F.,
Covid Alsace Study Group, Meyer, N., Hansmann, Y.,
Hinschberger, O., Danion, F., & COVID Alsace Study
Group. (2020). Clinical characteristics and risk factors
associated with severe COVID-19: Prospective analysis of
1,045 hospitalised cases in North-Eastern France, March
2020. Euro Surveillance: Bulletin Europeen Sur Les

Maladies Transmissibles = European Communicable
Disease Bulletin, 25(48). https://doi.org/10.2807/1560-

7917.ES.2020.25.48.2000895
Kalligeros, M., Shehadeh, F., Mylona, E. K., Benitez, G., Beckwith,
C. G., Chan, P. A., & Mylonakis, E. (2020). Association of
Obesity with Disease Severity Among Patients with
Coronavirus Disease 2019. Obesity (Silver Spring, Md.),
28(7), 1200–1204. https://doi.org/10.1002/oby.22859
Kang, I. S., & Kong, K. A. (2021). Body mass index and
severity/fatality from coronavirus disease 2019: A
nationwide epidemiological study in Korea. PloS One, 16(6),
e0253640. https://doi.org/10.1371/journal.pone.0253640
Klang, E., Kassim, G., Soffer, S., Freeman, R., Levin, M. A., &
Reich, D. L. (2020). Severe Obesity as an Independent Risk

Factor for COVID‐19 Mortality in Hospitalized Patients
Younger than 50. Obesity, 28(9), 1595–1599.
https://doi.org/10.1002/oby.22913
Kompaniyets, L., Goodman, A. B., Belay, B., Freedman, D. S.,
Sucosky, M. S., Lange, S. J., Gundlapalli, A. V., Boehmer,
T. K., & Blanck, H. M. (2021). Body Mass Index and Risk
for COVID-19-Related Hospitalization, Intensive Care Unit
Admission, Invasive Mechanical Ventilation, and Death—
United States, March-December 2020. MMWR. Morbidity
and Mortality Weekly Report, 70(10), 355–361.
https://doi.org/10.15585/mmwr.mm7010e4
Kooistra, E. J., de Nooijer, A. H., Claassen, W. J., Grondman, I.,
Janssen, N. A. F., Netea, M. G., van de Veerdonk, F. L.,
van der Hoeven, J. G., Kox, M., Pickkers, P., & RCI-COVID19 study group. (2021). A higher BMI is not associated with
a different immune response and disease course in critically
ill COVID-19 patients. International Journal of Obesity
(2005), 45(3), 687–694. https://doi.org/10.1038/s41366021-00747-z
Listings of WHO's response to COVID-19. (n.d.). Retrieved from
https://www.who.int/news/item/29-06-2020-covidtimeline
Mostaghim, A., Sinha, P., Bielick, C., Knudsen, S., Beeram, I.,
White, L. F., Apovian, C., Sagar, M., & Hochberg, N. S.
(2020). Clinical outcomes and inflammatory marker levels
in patients with Covid-19 and obesity at an inner-city safety
net
hospital.
PloS
One,
15(12),
e0243888.
https://doi.org/10.1371/journal.pone.0243888
Obesity
Classification.
(n.d.).
Retrieved
from
https://www.worldobesity.org/about/about-obesity/obesityclassification
Page-Wilson, G., Arakawa, R., Nemeth, S., Bell, F., Girvin, Z.,
Tuohy, M.-C., Lauring, M., Laferrère, B., Reyes-Soffer, G.,
Natarajan, K., Chen, R., Kurlansky, P., & Korner, J. (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. https://doi.org/10.1371/journal.pone.0255811
Petrilli, C. M., Jones, S. A., Yang, J., Rajagopalan, H., O’Donnell,
L., Chernyak, Y., Tobin, K. A., Cerfolio, R. J., Francois, F.,
& Horwitz, L. I. (2020). Factors associated with hospital
admission and critical illness among 5279 people with
coronavirus disease 2019 in New York City: Prospective
cohort study. BMJ (Clinical Research Ed.), 369, m1966.
https://doi.org/10.1136/bmj.m1966
Pietri, L., Giorgi, R., Bégu, A., Lojou, M., Koubi, M., Cauchois, R.,
Grangeot, R., Dubois, N., Kaplanski, G., Valéro, R., &
Béliard, S. (2021). Excess body weight is an independent
risk factor for severe forms of COVID-19. Metabolism:
Clinical
and
Experimental,
117,
154703.
https://doi.org/10.1016/j.metabol.2021.154703
Pranata, R., Lim, M. A., Yonas, E., Vania, R., Lukito, A. A.,
Siswanto, B. B., & Meyer, M. (2021). Body mass index and
outcome in patients with COVID-19: A dose-response
meta-analysis. Diabetes & Metabolism, 47(2), 101178.
https://doi.org/10.1016/j.diabet.2020.07.005
Suresh, S., Siddiqui, M., Abu Ghanimeh, M., Jou, J., Simmer, S.,
Mendiratta, V., Russell, S., Al-Shammari, M., Chatfield, A.,
Alsheik, E., Dang, D., Genaw, J., & Zuchelli, T. (2021).
Association of obesity with illness severity in hospitalized
patients with COVID-19: A retrospective cohort study.
Obesity Research & Clinical Practice, 15(2), 172–176.
https://doi.org/10.1016/j.orcp.2021.02.006

6
The International Young Researchers’ Conference, October 16-17, 2021, Virtual

The Renin-Angiotensin-Aldosterone-System. (2021, June 06).
Retrieved from https://teachmephysiology.com/urinarysystem/regulation/the-renin-angiotensin-aldosteronesystem/
Vaughan, A. T., & Fremlin, J. H. (1978). The preparation of
astatine labelled proteins using an electrophilic reaction.
International Journal of Nuclear Medicine and Biology, 5(6),
229–230. https://doi.org/10.1016/0047-0740(78)90145-6
Wolf, M., Alladina, J., Navarrete-Welton, A., Shoults, B., Brait, K.,
Ziehr, D., Malhotra, A., Hardin, C. C., & Hibbert, K. A.
(2021). Obesity and Critical Illness in COVID‐19:
Respiratory Pathophysiology. Obesity, 29(5), 870–878.
https://doi.org/10.1002/oby.23142

7
The International Young Researchers’ Conference, October 16-17, 2021, Virtual

