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Abstract. Since the pandemic COVID-19 began in December 2019 in the
city of Wuhan in China, scientists were wondering why the infectious disease
is more deadly in people with obesity, even if they are young. A number of
clinical studies have reported that many of the sickest COVID-19 patients
have been people with obesity and the association is also pronounced even in
people who are merely overweight. Similarly, smoking is a known health risk
factor for many respiratory infections and respiratory diseases. Recently
public health experts (WHO, 29 April 2020) found that smokers are more likely
to develop severe disease with COVID-19, compared to non-smokers.
Similarly, scientific studies have been shown that electronic cigarette smoking
(e-cigarette, vaping) is a risk factor for more severe forms of COVID-19.
Scientific research found that there are similarities and differences between
COVID-19 and the common flu. Influenza (Flu) and COVID-19 are both
contagious respiratory illnesses caused by different viruses. In the last
decades, influenza spreaded around the world in yearly outbreaks, resulting in
about 3-5 million cases of severe illness and about 290,000 to 650,000 deaths
worldwide. But COVID-19 is more infectious and more deadly. After 10
months from the first cases, up to 26/10/2020, deaths 1,159,831 (4%) out of
43,4 million cases of infection worldwide. Now there are more statistical data
for comparison of both types of viral infections. Medical practitioners and
pathologists in hospital intensive care units, realised that people with
comorbidities (obesity, cardiovascular diseases, diabetes, hypertension; etc,
and smokers) are at increased risk of COVID-19 infection with severe
outcome and at high risk of dying for patients over 65 and males. The warning
for obesity and risk of dying from COVID-19 was reported by many medical
national and international authorities. The USA has the highest rates of
obesity and overweight in the world (around 40% for men). This can be a
reasonable explaination for the high rate of deaths in the USA during the
COVID-19 pandemic.
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Introduction: Similarities and diferrences between COVID-19
pandemic and seasonal influenza
The COVID-19 pandemic (2019-2020) is an ongoing infectious
pandemic of coronavirus disease. The virus caused severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) in people. This disease and the
infectious coronavirus were first identified in December 2019 in the city of
Wuhan (China) and then spread very quickly to the rest of the world.
Influenza (Flu) and COVID-19 are both contagious respiratory
illnesses, caused by different viruses. COVID-19 is caused by infection with a
new coronavirus (called SARS-CoV-2) and flu is caused by infection with
influenza virus [e.g. subtypes A(H1N1) or A(H5N1)]. There are some key
differences between Influenza and COVID-19. COVID-19 seems to spread
more easily than flu and causes more serious illnesses and deaths in some
people. It can also take longer before people show symptoms and people can
be contagious for longer. Another important difference is that nthere is a
vaccine to protect against flu. There is currently no vaccine to prevent COVID19. The best way to prevent infection is to avoid being exposed to the virus
(face masks, social distancing, etc). [Centers for Disease Control and
Prevention, USA, CDC, What is the differnce between influenza (Flu) and
COVID-19? https://www.cdc.gov/flu/symptoms/flu-vs-covid19.htm ].
In the last decades, influenza spreaded around the world in yearly
outbreaks, resulting in about 3-5 million cases of severe illness and about
290,000 to 650,000 deaths worldwide. In the 20th century, the world
witnessed 3 influenza pandemics: Spanish influenza (1918, causing 17–50
million deaths, or even 100 million for others), Asian influenza (1957, around 2
million deaths), and Hong Kong influenza (1968, one million deaths).1,2
For seasonal influenza, mortality is usually well below 0.1%, but is to a
large extent determined by access to and quality of health care. Oral antiviral
medications can address symptoms of seasonal influenza and sometimes
shorten the duration of the illness. Because they are given by mouth, these
antiviral therapies can be prescribed for patients who are not hospitalized. A
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vaccine is available for seasonal inlfuenza and it is effective in preventing
some of the dangerous types or to reduce the severity or duration of the flu.
COVID-19 pandemic started in December 2019 in the city Wuhan
(capital of Hubei Province in the People's Republic of China, population 11
million) and in a few months spread very fast to all countries.
Statistics:26/10/2020,worldwide, https://www.worldometers.info/coronavirus/?)
a.

Infection cases worldwide : 43,4 million people (in a world population
7,8 billion)

b.

Deaths 1,159,831 (4% of the infected people)

c.

Recovered/Discharged 31,934,700 million (96%).

d.

Currently infected patients, active cases: 10,310,650

of which

10,232,388 (99%) in mild conditions, and 77,893 (1%) in serious or
critical conditions in hospitals (global numbers until 26/10/2020).
Some of the symptoms of Flu and COVID-19 are similar, testing is needed to
help confirm a diagnosis. But there are some key differences between the two
type of infections.3,4
How these numbers are compared with the seasonal flu in the USA for the
period 1October 2019 and 4 April 2020.
a.

39-56 million flu illnesses (USA), compared with 7.2 million COVID-19
(USA 30/9/2020)

b.

18-26 million flu medical visits

c.

410,000-740,000 flu hospitalization

d.

24,000-62,000 flu deaths, compared to 206,000 deaths from COVID-19
(until 30/9/2020).
Although there are no very detailed statistics for global impact of

seasonal flu (influenza), the WHO estimated that probably up to 650,000
people die of respiratory diseases (including complications) linked to seasonal
flu each year. This compares to more than 1,1 million deaths worldwide until
23/10/2020 from COVID-19. There are years that seasonal flu is more mild
depending on vaccination rates, but increases when there are harsh
temperature winters in many countries and low availability of health services. 5
The World Health Organization (WHO) collects data from many
countries. For the last two decades estimated the annual mortality burden of
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influenza to be 250, 000 to 500,000 all-cause deaths globally. The evidence
also showed that the year 2017 was much deadlier with substantially higher
mortality burden, at 290, 000--650, 000 influenza-associated deaths from
respiratory causes alone, and a 2019 study estimated 99, 000-200, 000
deaths from lower respiratory tract infections.6

Figure 1. Both COVID-19 and Influenza cause fever, cough, fatigue,
sometimes vomiting and diarrhea. Both spread through droplets released by
an infected person. Flu can be spread by an infected person for several days.
Covid-19 is believed to be spread in the same manner. Neither virus is
treatable with antibiotics (only bacteria infections). Both may be treated by
addressing symptoms, such as reducing fever. Prevention, Both may be
prevented by frequent, thorough hand-washing, staying home when sick and
limiting contact with infected persons (Source WHO and CDC).
For the period 2001-2011, a scientific study estimated an average of
389, 000 (uncertainty range 294, 000--518,000) respiratory deaths were
associated with influenza globally each year during the study period,
corresponding to ~ 2% of all annual respiratory deaths. Of these, 67% were
among people 65 years and older. Global burden estimates were robust to the
choice of countries included in the extrapolation model. For people <65 years,
higher baseline respiratory mortality, lower level of access to health care and
4

seasons dominated by the A(H1N1)pdm09 subtype were associated with
higher influenza-associated mortality, while lower level of socio-demographic
development and A(H3N2) dominance was associated with higher influenza
mortality in adults ≥65 years.5,6,7,8
Also, hospitalization and treatment statistics showed that

the

coronavirus is more deadly if you are older (over 65) and male (Nature
28.8.2020,

https://www.nature.com/articles/d41586-020-02483-2).

Detailed

studies have quantified the increased risk the virus poses to older people and
men in particular. It was estimated that for every 1,000 people infected with
the COVID-19 who are under the age of 50, almost none will die (except
some with serious underlying comorbidities). For people in their fifties and
early sixties, about 5 will die (per thousand) — more men than women. The
risk then climbs steeply as the years accrue. For every 1,000 people in their
mid-seventies or older who are infected, around 116 will die. These are the
stark statistics obtained by some of the first detailed studies into the mortality
risk for COVID-19. The immune system explains the much higher risk of older
people dying from the virus. As the body ages, it develops low levels of
inflammation, and COVID-19 could be pushing the already overworked
immune system over the edge. Different death rates reported between
countries seems to be whether the virus spread in nursing homes or elderlycare facilities (like in England, Belgium, Sweden, Canada). [ Nature. The
coronavirus is most deadly if you are older and male-new data reveal the
risks. 585:16-17, 2020, doi: 10.1038/d41586-020-02483-2].

Comorbidities and increased risk mortality from COVID-19
The COVID-19 pandemic proved that people with underlying medical
conditions such as cardiovascular diseases, diabetes; obesity, hypertension;
lung, liver, and kidney disease; cancer patients on chemotherapy; smokers;
transplant recipients; and patients taking steroids chronically are at increased
risk of COVID-19 infection. Medical practitioners and pathologists in hospital
intensive care units all over the world, noticed that people with obesity,
diabetes, high blood pressure and respiratory diseases were the majority of
sick patients with the COVID-19 infection and at high risk of dying.
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A number of studies analyzed the clinical and epidemiological data of
COVID-19 from many countries. The collected data suggest that specific
comorbidities increase the risk of infection with worse lung injury and death.
The most common comorbidities reported up till now are: Hypertension (high
blood pressure), Cardiovascular diseases,
obstructive

pulmonary

diseases

(COPD),

Diabetes, Obesity, Chronic
Asthma,

Liver

diseases,

Malignancy, Human immunodeficiency viruses (HIV), Renal diseases.9,10,11,12
All studies of the last months with the pandemic of COVID-19 showed
that patients with severe disease leading to hospitalization in ICU (Intensive
Care Unit) are especially elderly and with comorbidities. According to
(Centers of Disease Control and Prevention, USA, 8 out of 10 deaths reported
in the USA occurred in adults 65 years old and above. Roughly 80% of
COVID-19-positive cases result in full recovery from the illness without any
hospitalizations.13

Figure 2. Studies showed that many very sick COVID-19 patients in intensive
care units (ICU) have obesity, even if they are young. Obesity makes other
diseases such as diabetes and high blood pressure more likely and together
affect how deadly can be the COVID-19 infection. Studies found that people
with obesity and COVID-19 were twice as likely to end up in hospital, 74%
more likely to be admitted to intensive care and at risk of dying.
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A recent systematic review and meta-analysis estimated the association
of pre-existing comorbidities with COVID-19 mortality. Reviewers searched
MEDLINE databases and other publications (December 1st, 2019, to July 9th,
2020.). The outcome of interest was the risk of COVID-19 mortality in patients
with and without pre-existing 11 comorbidities: Cardiovascular diseases,
Hypertension, Diabetes, Congestive heart failure, Cerebrovascular disease,
Chronic kidney disease, Chronic liver disease, Cancer, Chronic obstructive
pulmonary disease (COPD), Asthma, and HIV/AIDS. A total of 25 studies
were included in the meta-analysis (n = 65,484 patients with COVID-19; mean
age; 61 years; 57% male). Cardiovascular disease, Risk Ratio (RR) = 2.25,
Hypertension RR= 1.82, Diabetes RR= 1.48, Congestive heart failure RR=
2.03, Chronic kidney disease RR =3.25, and Cancer RR =1.47 were
associated with a significantly greater risk of mortality from COVID-19.14

Figure 3. CDC, Centrers for Disease Control and Prevention, USA.
The hospitalization rate for COVID-19 is 4.6 per 100,000 population, and almost 90%
of hospitalized patients have some type of underlying condition (comorbidities),
according to the CDC, USA for 1,320,488 confirmed cases (from January 22 to 30 of
May
2020).
(Source
Statista).
By
Niall
McCarthy,
16.6.2020,

https://www.statista.com/chart/22018/coronavirus-pre-existing-conditions/
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Studies for the relationship of obesity with COVID-19
On the 8th of September 2020 the scientific reporter of the prestigious
journal Science Meredith Wadman published her report with the title: ―Why
Covid-19 is more deadly in people with obesity-even if there are young‖
[https://www.sciencemag.org/news/2020/09/why-covid-19-more-deadlypeople-obesity-even-if-theyre-young].
She started her reporting with the following text: ―…This spring, after
days of flulike symptoms and fever, a man arrived at the emergency room at
the University Vermont Medical Center. He was young—in his late 30s—and
adored his wife and small children. And he had been healthy, logging endless
hours running his own small business, except for one thing: He had severe
obesity. Now, he had tested positive for COVID-19 and was increasingly short
of breath. He was admitted directly to the intensive care unit (ICU) and was on
a ventilator within hours. Two weeks later, he died….. ―.
The Science report (8.9.2020) conducted a review of studies for the
relationship of obesity with COVID-19 infections and the increased risk of
dying of COVID-19. The linkage of obesity and COVI-10 risk of dying was
controversial. The report refers to a meta-analysis which was published on
26/8/2020 in Obesity Reviews. The review by an international team of
researchers pooled data from scores of peer-reviewed papers capturing
399,000 patients. They found that people with obesity who contracted SARSCoV-2 were 113% more likely than people of healthy weight to enter hospital,
74% more likely to be admitted to an ICU, and 48% more likely to die.15
The reviewers of the above study contacted a systematic search of the
Chinese and English language literature on COVID‐19 and found 75 studies
to conduct a series of meta‐analyses on the relationship of individuals with
obesity and infection with COVID‐19 over the full spectrum from risk to
mortality. Pooled analysis show individuals with obesity were more at risk for
COVID‐19 positive, >46.0% higher; for hospitalization, 113% higher; for
Intensive Care Units (ICU) admission, 74% higher; and for mortality 48%
increase in deaths. These results provide evidence that patients with obesity
8

are linked with large significant increases in morbidity and mortality from
COVID‐19. There are many mechanisms that jointly explain this impact. 15

Figure 4. The diagram above was based on data from the COVID-19
Associated Hospitalization Surveillance Network for patients hospitalized in 99
counties in 14 states in the USA (March 1-30, 2020). Obesity is the underlying
condition that affect more young patients (18-49 years old), and similarly but
to a lower degree chronic lung disease.
Excessive risk of hospitalization or dying from COVID-19 has been
associated in patients with excessive body fat, especially visceral adipose
tissue, a hormonally active component of total body fat, which possesses
unique biochemical characteristics that influence several normal and
pathological processes in the human body. In addition, there is strong
connection

for

individuals

with

obesity; to

suffer

also

from

major

cardiometabolic problems (hypertension, heart anomalies and type 2
diabetes); and a number of malignant neoplasms (cancers).16,17
The association of obesity and the metabolic syndrome is very high.
Metabolic syndrome refers to a constellation of disturbances including glucose
intolerance, central obesity, dyslipidemia (hypertriglyceridemia, elevated
nonesterified fatty acids, and decreased high-density lipoprotein (HDL)
cholesterol), and hypertension. It can present in several forms, according to
the combination of the different components of the syndrome, and it is well
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established that it increases the risk for the development of cardiovascular
disease, type 2 diabetes, and malignant neoplasms (cancers).18
The underlying metabolic and inflammatory factors of individuals with
obesity also play a considerable role in the manifestation of severe lung
diseases. Susceptibility to acute respiratory distress syndrome (ARDS), the
primary cause of COVID‐19 mortality, is significantly greater among
individuals with obesity.19
Scientists [California Pandemic (H1N1) Working Group] using public
health surveillance data, analyzed demographic and clinical characteristics of
California residents hospitalized with 2009 H1N1 infection to assess whether
obesity (body mass index [BMI] ≥ 30) and extreme obesity (BMI ≥ 40) were an
independent risk factor for death. Their findings showed that 50% of
Californians hospitalized with 2009 H1N1 infection were obese. Extreme
obesity was associated with increased odds of death. They concluded that
obese adults should be treated promptly and considered in prioritization of
vaccine and antiviral medications during shortages. 20
The basic conclusion is that individuals with obesity increase their risk
to die through impairments in innate and adaptive immune responses. Obesity
can weaken the body's immune system and reduce its ability to fight off
infections, according to scientists. Previous studies have hinted at a link
between obesity and increased risk of bacterial infections, but there has been
little research into how serious the effects are. Potentially the vaccines
developed to address COVID‐19 will be less effective for individuals with
obesity due to a weakened immune response.21,22
A recent article in the New York Times (10.10.2020) reviewed the
evidence for extra weight and complications with COVID-19 in the USA. The
warning for obesity and risk of dying was reported by the CDC. In the USA
40% percent of adults are obese and another 32% are overweight. The USA
has the highest rates of obesity and overweight in the world. This can explain
the high rate of deaths in the USA during the COVID-19 pandemic.
[Rabin RC. Extra pounds may raise risk for severe Covid-19. New York Times
10.10.2020. https://www.nytimes.com/2020/10/10/health/coronavirus-obesityweight. html? .......... ].
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Association of chronic inflammation with obesity and higher
morbidity and mortality risk from COVID-19 infection
Chronic inflammatory diseases are the most significant cause of death
in the world. The World Health Organization (WHO) ranks chronic diseases as
the greatest threat to human health. Obesity is one of the most important
causes of chronic inflammation, and obese people’s blood is prone to clot, all
of which can worsen during the infection by COVID-19.
The prevalence of some specific chronic inflammation-mediated
diseases is as follows: Diabetes, cardiovascular diseases (CVDs), arthritis
and joint diseases, allergies (asthma, hay fever), chronic obstructive
pulmonary diseases (COPD).
Also, obesity is an obvious bodily appearance that makes obese
people afraid to go to hospital. Obesity is so stigmatized, that young people in
most cases avoid medical care. Obesity is a complex and chronic noncommunicable disease that affects around 25-30% of the world‘s population.
Statistical evidence for the las decade in developed countries of Organization
for Economic Cooperation and Development (OECD) showed that more than
30% % of adults are obese. OECD has 37 countries with high level incomes,
OECD

Obesity

Update

2017,

https://www.oecd.org/els/health-

systems/Obesity-Update-2017.pdf). Excess body weight is the 5th most
important risk factor contributing to the burden of disease in developed
countries. Changes in the energy balance are key: consuming more calories
(excessive consumption of meat and salty food, less fruit and vegetables)
than are expended leads to weight gain .23,24
Obese people are not suffering only from infectious diseases but also
from chronic, low-grade inflammation because fat cells secrete several
inflammation-triggering chemical messengers called cytokines, and more
come from immune cells called macrophages that sweep in to clean up dead
and dying fat cells. Those effects may compound the runaway cytokine
activity (leading to tissue damage) that characterizes severe COVID-19. The
latest pandemic showed that infection of COVID-19 in people with obesity
explain the pandemic’s disproportionate numbers of obese people in the
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intensive care units (ICU) in hospitals. Data presented at the European and
International Congress on Obesity (2020) showed the clear relationship
between obesity and the severity of COVID-19 disease. Professor François
Pattou, Dpt of Surgery at the Faculty of Medicine of the University of Lille,
revealed from his recent clinical experience that patients with obesity were
facing more serious risks from infectious disease and a higher mortality risk
than patients without obesity in the COVID-19 pandemic.25,26,27

Obesity, age, poverty, ethnicity and COVID-19
The largest disparity found in most statistical data of hospital patients
and deaths by COVID-19 was by age. Among people already diagnosed with
COVID-19, people who were 80 or older were seventy times (X70) more likely
to die than those under 40 years of age. Risk of dying among those
diagnosed with COVID-19 was also higher in males than females. Also, high
risk of dying has beeen connected with poverty and low income individuals.
Especially, higher in those living in the more deprived areas (in particular in
big USA cities, like New York) than those living in the least deprived; and
higher in those in Black, Asian and Minority Ethnic (BAME) groups than in
White ethnic groups. These inequalities largely replicate existing inequalities
in mortality rates in previous years, except for BAME groups, as mortality was
previously higher in White ethnic groups. These analyses take into account
age, sex, deprivation, region and ethnicity, but they do not take into account
the existence of comorbidities, which are strongly associated with the risk of
death from COVID-19 and are likely to explain some of the differences.28
During the pandemic the USA witnessed a substantial number of
infections and deaths black people Statistical data recorded in 12 Ocrober
2020, around 8 million cases of infection (and rising) and 219,702 deaths
during the COVID-19 pandemic. Analyzing epidemiological evidence showed
that in the USA there is another phenomenon, of high proportion of obese
American Indians and Alaska Natives. These people are suffering from
poverty, crowded dwellings, reduced access to healthy food, lack of health
insurance, and poor exercise opportunities. All these things combine to
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increase the rates of obesity. As a consequence these people are among the
sickest patients of COVID-19 at risk of requiring introduction to ICU or at
higher risk of dying. Data from 23 US states confirmed that COVID-19
patients among American indians and Alaska natives were 3,5 times more
prone to go to ICU compared to non-Hispanic white persons. American Indian
and Alaska Native (AI/AN) persons account for 0.7% of the U.S. population,
but 1.3% among COVID-19 patients.29

Figure 5. USA Adult Obesity by Race/Ethnicity, 2013–2016. Data for this
measure are available biennially and come from the National Health and
Nutrition Examination Survey (NHANES), CDC/NCHS. Healthy People
2020 objective NWS-9 tracks the proportion of USA adults with high level of
obesity (BMI ≥ 30). Data showed that obesity rates for non-Hispanic black
adults is more than 3.5 times the rate for non-Hispanic Asian adults.
Worldwide statistical data for the COVID-19 pandemic across countries
suggests that the elderly are most at risk of need for ICU and dying. For many
infectious diseases young children are most at risk. For instance, in the case
of malaria, the majority of deaths (57% globally) are in children under 5 years of
age. The same was true for the largest pandemic ‗Spanish flu‘ in 1918,

children and young adults were at the greatest risk from the pandemic .
But for COVID-19 cases the opposite seems to be true. The elderly are
at the greatest risk of dying because of other underlying health conditions
(obesity,

cardiovascular

and

respiratory
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diseases,

diabetes,

chronic

inflammation) which contribute to higher risk of dying from COVID-19. Figure
6 presents data for death rates of influenza and COVID-19.

Figure 6. Statistical data from CDC (USA) and the Chinese CDC compared
the death rates from Inluenza and COVID-19 by age. The risk of dying
increases substantially for the over 60 years of age. The risk of dying from
influenza is substantrially lower for all age groups. Data from Centers for
Disease Control and Prevention (CDC, USA) and Chinese Centers for
Diseases Control and Prevention.

Recent papers of how lethal is COVID-19 to obese patients
From the start of the COVID-19 pandemic and the following months (in
China, USA and other European countries) nearly 300 articles have reported
an association between severe obesity, increased Body Mass Index (BMI)
and increased morbidity and mortality from COVID-19. Most of the focus was
on thousand hospitalized patients. The findings are consistent: that there was
a dose-dependent association of obesity with worse COVID-19 morbidity
requiring hospitalization and intensive care units (ICU) with mortality.30,31
When scientists look at epidemiological data in the last decade that
connects obesity and infectious respiratory diseases the results were
inconsistent. Most cohort studies have shown overweight and obesity to be
14

associated with both increased and decreased risk of community-acquired
pneumonia and other upper respiratory tract infections, and also protect
against mortality from pneumonia.32,33,34,35,36
Small clinical samples found that higher-weight patients experience
increased rates of progression to intensive care. It is unclear whether a
potential obesity–COVID-19 association is driven by underlying morbidity or
other biological mechanisms.37,38,39,40
The role of obesity and overweight in occurrence of COVID-19 is
unknown. Researchers conducted a large-scale general population study
using data from a community-dwelling sample in England (334,329 patients;
mean age 56.4 ±8.1 years; of which 54.5% were women) with prospective
linkage to national registry on hospitalization for COVID-19. The BMI (body
mass index from measured height and weight) was used as an indicator of
overall obesity, and waist−hip ratio for central obesity. Main outcome was
cases of COVID-19 serious enough to warrant a hospital admission. At
around 0.2% (640 patients) of the sample were hospitalized for COVID-19.
There was an upward linear trend in the likelihood of COVID-19
hospitalization with increasing BMI. This gradient was little affected after
adjustment for a wide range of covariates. When data were analyzed with
controlling for biomarkers, particularly high-density lipoprotein cholesterol and
glycated hemoglobin, led to a greater degree of attenuation. A similar pattern
of association emerged for waist−hip ratio. The summary conclusion of these
results was that overall and central obesity are risk factors for COVID-19
hospital admission. Elevated risk was apparent even at modest weight gain.
The mechanisms may involve impaired glucose and lipid mjetabolism.41
A study in China enrolled adult patients with COVID19 from three
hospitals in China between 17 January 2020 and 11 February 2020. 75
patients were diagnosed as obese and randomly matched each case subject
with one control subject (non-obese) by sex (1:1) and age (6 5 years). The
cohort thus comprised 150 patients with COVID-19. In the logistic regression
analyses, the presence of obesity was associated with an approximately
threefold (X3) increased risk of having severe COVID-19.42
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A study during the COVID-19 pandemic in the USA, used 684 patients
in SUNY Downstate Health Sciences University, a COVID-only hospital in
New York. Patients were categorized into 3 groups by BMI: normal (<25),
overweight (25-29), and obese (BMI ≥ 30.00). There were 139 patients (27%)
with normal BMI, 150 patients who were overweight (30%), and 215 patients
with obesity (43%). After controlling for age, gender, diabetes, hypertension,
there was a significantly increased risk of mortality in the overweight (RR
=1.4) and obese groups (RR= 1.3) compared with those with normal BMI
[RR=risk ration or relative risk, compares the risk of a health event among one
group with the risk among another]. Furthermore, obesity appears to
significantly increase the risk of mortality in males (RR=1.4), but not in
females. These findings support the hypothesis that obesity is a risk factor for
COVID-19 complications and early death.43
Some infected with COVID-19 patients show respiratory dysfunction
and when admitted to ICU during their stay required mechanical ventilation.
Obese patients (with BMI ≥ 30 kg/m2) were linked with reduced oxygen
saturation of blood by compromised ventilation at the base of the lungs.
Additionally, some other characteristic features of low-grade inflammation due
to obesity may occur, such as the abnormal secretions of cytokines,
adipokines, and interferon consequences in compromised immune response
Studies showed that higher number of COVID-19 cases are observed in the
regions with more obese people from Europe and North America. Obesity is
one of the less highlighted comorbidities in COVID-19 infections. Though,
47.6% of obese people get infected with COVID-19 and out of these patients,
68.6% receive ventilation in a critical situation .44,45, 46,47, 48
The largest descriptive study yet of hospitalized U.S. COVID-19
patients, posted as a preprint by Genentech researchers (Annals of Internal
Medicine. 11 August 2020), found that 77% of nearly 17,000 patients
hospitalized with COVID-19 were overweight (29%) or obese (48%). (CDC
defines overweight as having a BMI of 25 to 29.9 kilograms per square meter,
and obesity as a BMI of >30 or greater.).31
The physical pathologies that render people with obesity vulnerable to
severe COVID-19 has been in the research agenta of scientists: Fat in the
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abdomen pushes up on the diaphragm, causing that large muscle, which lies
below the chest cavity, to impinge on the lungs and restrict airflow. This
reduced lung volume leads to collapse of airways in the lower lobes of the
lungs, where more blood arrives for oxygenation than in the upper lobes.
But there are other issues that compound these mechanical problems
of fat restricting breathing. The blood of people with obesity has an increased
tendency to clot—an especially grave risk during an infection that, when
severe, independently peppers the small vessels of the lungs with clots.
Although in healthy people, the endothelial cells that line the blood vessels
normally prevent blood clots, the signaling is being changed by COVID-19
infection because the virus injures endothelial cells, which respond to the
insult by activating the coagulation system. Obesity effects are added to the
injury and the blood clotting risk shoots up. (Wadman M, Science 8.9.2020)
Another very important aspect of excess fat in obese people is the
restrictions in the main function of the immune system in patients. The
immune resitance weakens in people with obesity, in part because fat cells
infiltrate the organs where immune cells are produced and stored, such as the
spleen, bone marrow, and thymus. Infected people are losing immune tissue
in exchange for adipose tissue, making the immune system less effective in
either protecting the body from pathogens or responding to a vaccine. The
problem is not only fewer immune cells, but less effective ones, (Melinda
Beck, a co-author of the Obesity Reviews meta- analysis who studies obesity
and immunity at the University of North Carolina, Chapel Hill [reference No.
15. Popkin BM, Green WD, Beck MA, et al. Individuals with obesity and
COVID‐19: A global perspective on the epidemiology and biological
relationships. Obesity Reviews 26/8/2020]. Beck‘s studies of how obese mice
respond to the influenza virus demonstrated that key immune cells called T
cells do not function as well in obese patients. They make fewer molecules
that help destroy virus-infected cells, and the corps of “memory” T-cells left
behind after an infection, which is key to neutralizing future attacks by the
same virus, is smaller than in healthy weight mice. It has ben found from
research studies that patients with obesity who were vaccinated against flu
had twice the risk of catching it as vaccinated, healthy weight people. That
17

means trials of vaccines for SARS-CoV-2 need to include people with obesity.
(Meredith Wadman , Science , scientific report, 8 September 2020 ).

Figure 7. Clinical manifestations and mechanisms for COVID‐19 risk in
individuals with obesity. Mechanistic Changes, Metabolic Dysfunction,
Immune Impairments, Adipose Inflammation. These factors also influence a
vaccine response in individuals with obesity. [Popkin BM, et al. Individuals
with obesity and COVID‐19: A global perspective on the epidemiology and
biological relationships. Obesity Reviews 21(11):e13128, 2020, refence 15].

Association of smoking with respiratory complications and
COVID-19
The smoking epidemic has been one of the biggest public health threat
to humans. WHO estimates that tobacco smoking is killing prematurely more
than 8 million people a year around the world, of which 1 million are the
premature deaths of non-smokers being exposed to second-hand smoke
(passive smoking). Since smoking is considered a known risk factor for many
respiratory infections and pulmonary diseases, a large number of studies by
public health experts (convened by WHO on 29 April 2020) found that
smokers are more likely to develop severe disease with COVID-19, compared
to non-smokers. The recent pandemic initiated research on the subject and
findings showed that smokers are at higher risk of devloping fatal respiratory
and other diseases when infected by COVID-19. WHO is constantly
evaluating research that link smoking with COVID-19 infections leading to
worse outcomes, such as hospitalization, need for Intensive Care Units (ICU)
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and dying. [WHO statement: Tobacco use and COVID-19, 1 May 2020
[https://www.who.int/news/item/11-05-2020-who-statement-tobacco-use-andcovid-19 ].

Figure 8. Smoking or vaping could make smokers more vulnerable to a
severe infection with the coronavirus COVID-19, This is a warning poster of
WHO and medical experts. [Lewis T, Smoking or Vaping may increase the
risk of a severe coronavirus infection. Though few studies have investigated
the connection specifically, cigarette smoke and vaping aerosol are linked to
lung inflammation and lowered immune function. Scientific American 17,3,
2020,
[https://www.scientificamerican.com/article/smoking-or-vaping-mayincrease-the-risk-of-a-severe-coronavirus-infection1/ ].

Smoking, respiratory diseases and increased COVID-19 risks
Smoking is well known from numerous clinical and epidemiological
studies is associated in the development of fatal cardiovascular (CDV) and
repiratory diseases due to high concentrations of oxidative and carcinogenic
substances and cigarette carbonanceous tar which damage the lung tissues
and cell mebranes. Conversely, it is reasonable to assume that smoking may
increase risks of COVID-19 infections and development of severe pulmonary
19

risks. Early in the recent infectious pandemic from coronavirus, it was argued
that higher mortality among males in China may reflect and be partly
explained by the gender disparity in smoking prevalence. It is well known for
years that Chinese males are heavy smokers. In 2014, 65% of Chinese men
smoked. In 2010, smoking caused nearly 1 million deaths in China (84 %
were males ort 840,000 and 160,000 women). China remains one of the 3
leading countries (along with India and Indonesia) in total number of male
smokers, accounted for 51.4% of the world's male smokers in 2015.
Clinical data from China showed that men had more severe outcomes
of COVID-19 than women, and inevitably it was hypothesized that smoking
could be a risk factor. The hypothesis was supported by the higher prevalence
of comorbidities, many of which are tobacco-related diseases, in patients with
severe COVID-19, who were also more likely to have a smoking history. A
meta-analysis confirmed these results reporting an OR=2.25 (OR= Odds
Ratio, quantifies the strength of the association between two evennts) for
developing severe COVID-19 among smoker patients. Tobacco smoking
seems to cause a dose-dependent upregulation of the angiotensin-convertingenzyme-2 (ACE2), the virus cellular entry receptor, which could explain the
higher risk of severe COVID-19 in smokers.49
There may also be a specific mechanism through which exposure to
tobacco smoke can influence infection with SARS-CoV-2 (COVID-19).
Research following the emergence of severe acute respiratory syndrome
coronavirus (SARS-CoV). In 2003 studies identified a viral binding site on the
angiotensin-converting-enzyme 2 receptor (ACE2R) and it appears SARSCoV not only utilises ACE2R as its receptor, but may do so more readily than
SARS-CoV-2.50,51
An opposing theory to this has been proposed, whereby the authors
postulate that the nicotinic acetylcholine receptor (nACfR) acts as a coreceptor for viral cell entry within the respiratory tract and central nervous
system. It is suggested that nicotine may compete with the SARS-COV-2 for
the (nACfR) binding site, hence leading to a reduction in available viral
adhesion sites. There is, however, no empirical evidence to support this
hypothesis at this time.52
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Epidemiological evidence on the role of smoking in COVID-19 is
emerging. Thousand of people in United Kingdom stopped smoking after the
COVID-19 panedmic. Scientists promoted the idea of smoking cessation not
only during the pandemic but also for the future, considering the wider
implications of tobacco smoking control on population health and the
healthcare system. A scientific group was set out to review scientific
publication on the subject of COVID-19 and smoking and formulate a metaanalysis regarding the association between smoking and risk of be infected
with COVID-19 and or developing severe outcomes once infected, with the
intention of informing public health policy in England. Reviewes collected
published papers-reviews and meta-analyses published between 1 January
and 8 May 2020 in PubMed, utilising the search terms: ‗Smoking‘, ‗Nicotine‘,
‗COVID-19‘, ‗SARS-CoV-2‘, and ‗Coronavirus‘, in pairwise combinations.
They reviewed a total of 44 relevant papers, and from their search selected 8
focusing on smoking studies.53,54,55, 56.57,58
Analysis of data across the selected studies revealed limitations regarding
the relationship between smoking history and risk of SARS-CoV-2 infection.
By considering the findings of 8 systematic reviews and meta-analyses
regarding the relationship between smoking and COVID-19 there were many
uncertainties. But despite some uncertainty regarding the exact nature and
magnitude of the association between smoking and COVID-19, there is
growing evidence to support the WHO‘s position that ―…smokers are at higher
risk of developing severe disease and death…’‖ Therefore, public health
messaging should strongly highlight the benefits of smoking cessation and not
detract from the importance of this during the pandemic or in the aftermath. 59
A recent meta-analysis (2020) aimed to explore the risk of severe
COVID‐19 in patients with pre‐existing chronic obstructive pulmonary disease
(COPD) and ongoing smoking history. The reviewers use five medical
databases. Overall 11 case series, published either in Chinese or English
language with a total of 2,002 cases, were included in this study. The pooled
OR (odds ratio) of COPD and the development of severe COVID‐19 was 4.38
(fixed‐effects model; 95% CI: 2.34‐8.20), while the OR of ongoing smoking
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was 1.98. The heterogeneity of included studies was moderate for both COPD
and ongoing smoking history on the severity of COVID‐19. COPD and
ongoing smoking history attribute to the worse progression and outcome of
COVID‐19.60
A research group in the UK conducted a logistic regression analyses of
the UK Biobank prospective study of 0.5 million adults (followed for an
average of 11 years). Men were more likely to be tested for COVID-19 and to
be tested positive, compared to women. Current smokers had higher adjusted
Odds Ratios (OR) for being tested (male OR 1.60, 95%CI 1.32-1.95 and
female OR 1.50, 1.21-.1.86). Current smokers were slightly more likely than
never smokers to test positive for COVID-19. Further examination of smoking
as a risk factor for COVID-19 is required. These must take into account
reverse causality, where smokers quit to avoid the infectious disease as well
as prior diseases.61
Another recent study collected a high number of studies with smokers
and estimated the association of smoking with rates of COVID-19 infection,
hopitalisation, disease severity and mortality. The review included 174 studies
with 26 included in meta-analyses. The conclusions by the authors were:
―….there is uncertainty about the associations of smoking with COVID-19
outcomes. Recorded smoking prevalence among people with COVID-19 was
generally lower that national prevalence. Current smokers were at reduced
risk of infection. Former smokers were at increased risk of hospitalisation,
diseases severity and mortality, while data for current smokers favoured no
important association but were incoclusive.

62

A systematic review of 13 studies of the literature (PubMed) was
analysed with the clinical characteristics of hospitalized COVID-19 patients in
China and compared with data on the smoking status. The pooled prevalence
of current smoking from all studies was calculated by random-effect metaanalysis. A total of 5,960 patients were included in the studies identified. In
conclusion, an unexpectedly low prevalence of current smoking was observed
among patients with COVID-19 in China, which was approximately 1/4th the
population smoking prevalence. Although the generalized advice to quit
smoking as a measure to reduce health risk remains valid, the findings,
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together with the well-established immunomodulatory effects of nicotine,
suggest that pharmaceutical nicotine should be considered as a potential
treatment option in COVID-19. Many scientists dispute these conclusions.63
Additional research papers and reviews are at present in press on the
association of smoking and COVID-19.

Amost recent review from Greek

cardiologists (University of Athens) used overall, 22 studies that met the
inclusion criteria, 17 reporting on severity, 4 on mortality, and 1 on both. The
main findings were 1) that smoking modestly increases the risk of severe
disease in hospitalized COVID-19 patients while mortality data demonstrate a
similar effect size but are currently inconclusive due to a low sample size, and
2) that this increased risk for disease severity is more prominent in younger
patients without diabetes. While smoking may enhance lung inflammation,
increase epithelial cell permeability, and cause mucus overproduction and
impaired mucociliary clearance, its specific impact on COVID-19 disease is
controversial. Reviewers concluded that the results provided evidence
supporting the utilization of smoking cessation programs, especially in
younger populations, as part of a strategy to minimize the adverse
consequences of COVID-19 pandemic.64
Another recent review study was published in Medical Virology journal. It
is a high‐quality systematic review and meta‐analysis assessing the impact of
smoking on COVID‐19 severity. Data were pooled using a random‐effects
model and analyzed 47 eligible studies reporting on 32, 849 hospitalized
COVID‐19 patients, with 8,417 (25.6%) reporting a smoking history,
comprising 1,501 current smokers, 5,676 former smokers, and 1,240
unspecified smokers. It was the largest meta‐analysis among peer‐reviewed
literature assessing the impact of smoking on COVID‐19 severity, with over 30
thousand hospitalised patients with COVID‐19. Patients who were current
smokers had an increased risk of severe infection by COVID‐19 and severe
or critical COVID‐19 outcome (hospitalization, ventilation, ICU, premature
dying). For comparison, patients with a smoking history for many years
showed an increased risk of severe COVID‐19 (meaning in‐hospital mortality,
disease progression and need for mechanical ventilation).65
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A search in the scientific literature provided a systematic review on the
subject of smoking and COVID-19 outcome. It used a total, of 123 paper
abstracts and 61 full-text manuscripts. A total of 15 studies met the inclusion
criteria, with 2,473 confirmed COVID-19 patients. All studies were included in
the meta-analysis. The crude case fatality rate of COVID-19 was 7.4%. The
pooled prevalence rates of COPD patients and smokers in COVID-19 cases
were 2% and 9% respectively. COPD (chronic obstructive pulmonary disease)
patients were at a higher risk of more severe disease (risk of severity = 63%),
compared to patients without COPD 33.4% [calculated RR, 1.88 (95% CI,
1.4–2.4)]. This was associated with higher mortality (60%). The meta-analysis
results showed that 22% of current smokers and 46% of ex-smokers had
severe complications after become infected with COVID-19. The calculated
RR (risk rate) showed that current smokers were 1.45 times more likely to
have severe complications compared to former and never smokers. Current
smokers also had a higher mortality rate of 38.5%. Reviewers concluded that
COVID-19 infection was associated with substantial severity and mortality
rates in patients with COPD. Compared to former and never smokers, current
smokers were at greater risk of severe complications, hospitalization, need for
respiratory ventilation and higher mortality rate.66

COVID-19 and associated risk with e-cigarette (vaping)
Scientific studies have been shown that smoking is a risk factor for more
severe forms of COVID-19. Inevitably, scientists have turned their attention to
the modern smoking habits of vaping for similar reasons.
A recent study, published by researchers from Stanford and the
University of California, San Francisco showed that vaping significantly
increases the likelihood of a COVID-19 diagnosis among young people aged
13 to 24 in the US. [https://med.stanford.edu/news/all-news/2020/08/vapinglinked-to-covid-19-risk-in-teens-and-young-adults.html]. The study aimed to
assess whether youth cigarette and electronic cigarette (e-cigarette, vaping)
use are associated with coronavirus disease 2019 (COVID-19) symptoms,
testing, and diagnosis.67
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The study was an online national survey of USA adolescents and young
adults (n=4,351) aged 13–24 years and was conducted in May 2020.
Multivariable logistic regression assessed relationships among COVID-19–
related symptoms, testing, and diagnosis and cigarettes only, e-cigarettes
only and dual use. Sociodemographic factors, obesity, and complying with
shelter-in-place. COVID-19 diagnosis was five times (5X) more likely among
ever-users of e-cigarettes only (95% confidence interval 1.82–13.96), seven
times (7X) more likely among ever-dual-users, and 6.8 times more likely
among past 30-day dual-users. Testing was nine times (9X) more likely
among past 30-day dual-users and 2.6 times more likely among past 30-day
e-cigarette only users. Symptoms were 4.7 times more likely among past 30day dual-users. Researchers concluded that COVID-19 is associated with
youth use of e-cigarettes only and dual use of e-cigarettes and cigarettes,
suggesting the need for screening and education. 67

Figure 9. Medical experts promoted national warnings for the association of
smoking and vaping with increased risk for COVID-19 infections. Smoking
damages lungs and may increase risk of severe cases of COVID-19.

There are scientific studies connecting vaping with increased risk for
COVID-19 infections and severe caes that may need hospitalization because
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is known that E-cigarettes can directly damage lung cells. This damage is
likely to lead to reduced lung function and leave you more susceptible to lung
infections, including COVID-19. The lungs are constantly exposed to the
viruses and bacteria that individuals breathe in, and it‘s important that the
immune system acts promptly to remove these infectious agents. But vaping
damages key immune cells such as macrophages and monocytes, which
recognise and respond to invading pathogens. This makes it harder for the
body to effectively respond to infections. Research showed that exposing
already harmful lung pathogens to vape made them more virulent, and cause
more inflammation. For some bacteria, the observed effect was greater when
exposed to vape, compared to cigarette smoke. Pulmonary experts see daily
evidence that e-cigarettes make it harder for the lungs to effectively fight
infection, while at the same time increasing inflammation in a way which
eventually causes damage to the lungs.68,69
Scienties have investigated the recent suggestions that nicotine
induces an increase in angiotensin-converting enzyme-2 (ACE2) expression
in human bronchial epithelial cells (HBEpC) and is mediated by α7-subtype
nicotinic receptors (α7-nAChR). It raises the concerns by some experts that all
electronic nicotine-delivery systems (e-cigarettes) may put users at greater
risk of succumbing to COVID-19. The scientific group (European Respiratory
Journal, 2020, ref. 70) have shown that ACE2 expression is upregulated in
the small airway epithelia of smokers and patients with Chronic Obstructive
Pulmonary Disease). They observed increased ACE2 expression in type-2
pneumocytes and alveolar macrophages along with the small airway
epithelium of smokers compared to healthy never-smokers. Similar studies
are yet to be done in the context of electronic cigarettes (e-cigarette), heatnot-burn device (HNB) (―I Quit Original Smoking‖, IQOS) or waterpipe
exposure to human airways. ACE2 is the binding site for SARS-CoV-2,
mediating entry of the virus into cells. Binding affinity between the spike (S)
proteins of the virus and ACE2 on respiratory cells has been identified to be
much higher than any previously identified human coronavirus.70,71,72
The significance of such overexpression of ACE2 in smokers should
not be ignored. COVID-19 and progression of severe pneumonia may be
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more likely to occur in smokers, particularly in those that have smokingrelated comorbidities. Scientists tried to elucidate the role of traditional
tobacoo cigarette smoking and nicotine-driven changes to the lungs in the
context of coronavirus transmission and susceptibility. Cigarette smoke has
been identified and linked to increasing expression of the binding site for the
cause of the 2020 pandemic (SARS-CoV-2) via mediating nicotine receptors.
With this, an avoidable and potentially gigantic risk-factor has emerged for
COVID-19, as the pandemic continues to claim ultimate grasp over the year of
2020.

Figure 10. Medical experts support the facts that smoking or vaping can
increase the risk of the COVID-19 virus. Smoking and vaping can increase the
risk of developing more severe COVID-19 symptoms. Smoking and vaping
lower the lungs‘ immune response to infections.
At present there is among scientists a discussion whether the
increased susceptibility and virulence of SARS-CoV-2 via α7-nAChR and the
upregulation of small airway ACE2 expression may also be relevant for those
who vape using nicotine-based e-cigarettes (electronic). E-cigarette vapour
studies, although in their infancy, have already shown that they can enhance
the virulence and inflammatory profile of pathogens such as Streptococcus
pneumoniae among other deleterious biological effects.73,74
Experimental studies showed that Electronic cigarette use (Vaping)
intensifies pneumococcal adherence through an increase in platelet-activating
factor receptor expression, ultimately rendering those who vape with an
increased risk of pneumonia .75,76
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Studies have shown that e-cigarettes (vaping) and heat-not-burn
devices (HNM) have a high pro-inflammatory response in the lungs, causing
oxidative stress and multiple inflammatory damage in airway epithelial and
smooth muscle cells.77
Other studies tested a series of pathological biomarkers in smokers of
e-cigarette or devices that heat-not-burn devices. The results showed
elevated biomarkers in cells exposed (chemokine CXCL8, extracellular matrix
proteins and markers of mitochondrial dysfunction). Vaping smoke produced
toxic substances to the cells with decreased cellular viability and integrity.
Also, experimental studies showed that vaping interfered with cellular
energetics, increases oxidative stress in the lungs and inflammation. All these
changes promote the occurrence of viral infections. The scientific evidence
confirms the fears of pulmonary experts that e-cigarettes (vaping) is strongly
associated with the development and progression of debilitating lung diseases
which help infections and severe outcomes in patients hospitalized or
admitted in Intensive Care Units (ICU) with COVID-10 infection.78,79
According to the Centers for Disease Control and Prevention (CDC,
USA, 2020) people who engage in smokign or vaping tobacco producrs of
nicotine solutions can cause damage to their lungs and as a rsult may be at a
higher risk of complications if they are infected with COVID-19. The CDC has
found that 20% of patients sick enough to be hospitalized are ages 20 to 44,
and some health authorities are speculating whether there is a connection
between this age group‘s hospitalization rate and the high rate of vaping
among this same cohort. Vaping can cause e-cigarette or vaping associated
lung injury, a broad descriptor of acute respiratory illness, manifest with
shortness of breath, cough, and rapid and shallow breathing. Studies
evaluating the pathological changes in the lungs of people who vape have
described acute inflammation, damage to the air sacs that are necessary for
oxygen exchange, and focal spots of pneumonia. All these changes may
induce a chronic obstructive pulmonary disease (COPD)-like illness. Experts
suggest that these results will be amplified by COVID-19 infection.80
The combination of obesity and smoking is a fundamental factors for
severe outcome in COVID-19 patients. A recent study (international
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collaboration from the UK, Norway and the U.S, 23.9. 2020), published on line
in the well known journal Circulation, have identified genetic evidence
supporting a causal effect of smoking and obesity on increasing susceptibility
to severe COVID-19 and sepsis. The same was also true for the risk of
developing sepsis, which is a dangerous inflammatory response to infection,
experienced by many patients with severe COVID-19. It was a Mendelian
randomisation (a method of using measured variation in genes of known
function to examine the causal effect of a modifiable exposure on disease in
observational studies) study considered separate datasets of 3,199 patients
with severe COVID-19 and 10,154 patients with sepsis. Using genetic proxies
for (Body Mass Index (BMI) and smoking, the researchers were able to
assess whether the presence of these genetic signposts in patients were
related to an increased likelihood of severe COVID-19 or sepsis. This
research looked at differences in DNA that are associated with smoking and
obesity—known as genetic variants. By analyzing the association of these
genetic variants with severe COVID-19, other confounding factors that could
also play a role in affecting disease risk, for example relating to lifestyle or
environment, could be better ruled out. With such interference reduced, the
results of this study represent evidence for causal effects of smoking and
obesity on susceptibility to severe COVID-19. The study also describes that
there are various mechanisms by which smoking and obesity may elevate the
risk of suffering from severe COVID-19 and sepsis, including inflammation
and immune dysregulation.81, 82

Can obesity create additional problems for the effectiveness
of new vaccines for COVID-19?
A recent report in Nature (20.10.2020) explored the problem of obesity
and the new vaccines tested for preventing COVID-19. The report collectd
vaious papers and suggestions by leading scientists of how they perceive the
problems of obese people when the new vaccines are on offer. 83
The report introduced the problem from a preprint paper in Mexico City
(Mexico). The medical doctor and specialist working in Hospital Médica Sur
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intensive-care unit (ICU), (Jesús Ojino Sosa-García) treated patients with
COVID-19 and one of the main important feature that stands out in patients
was Obesity. For 6 months they receive patients with COVID-19 and those
showing up with severe cases of infection come from Mexico‘s growing
population of obese individuals (health statistics in Mexico showed that 36%
of adults are obese). Counting the patients they noticed 50% of the 32 people
admitted to the hospital‘s ICU with severe COVID-19 before 3 May were
obese.84,85
Inevitably, some medical practitioners are optimistic that a coronavirus
COVID-19 vaccine will arrive soon to dampen the pandemic. But medical
researchers in many countries with a high percentage of people with high
body mass indices or obese, fear that a vaccine might not be working
effectively. It is known from other studies that obesity correlates with a
suppressed immune response to COVID-19. Many studies in the past
inticated that vaccines for a handful of other conditions often don‘t work as
well in obese people, For example, see the report from Harvard WHW.
[Harvard Women's Health Watch. Flu vaccine less effective in obese
individuals. Published: September, 2017. Not only is obesity a risk factor for
flu complications, but it might actually make the flu vaccine less effective, says
a study published online June 6, 2017, by the International Journal of Obesity.
Scientists at the University of North Carolina at Chapel Hill found that the flu
shot

provides

less

protection

in

people

who

are

obese.

[https://www.health.harvard.edu/diseases-and-conditions/flu-vaccine-lesseffective-in-obese-individuals ].
The COVID-19 vaccine is expected around November 2020 but for the
effectiveness need some time to be tested. Researchers are still unsure
whether or not obesity will affect COVID-19 vaccine efficacy. And there might
be ways to counteract problems if they arise. But scientists are also
concerned that clinical trials might not be well designed to capture such
issues promptly. It was clear early in the COVID-19 outbreak that obesity
heightened the risk for people infected with the coronavirus. Epidemiologist in
China, where the infection appeared in December 2019, noticed a pattern
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emerging in all obese patients in ICU. Obesity was always positively
associated with severity of COVID-19.
Since then, studies have poured in from countries around the world
reaching the same conclusion: those who are obese are more likely to die
from COVID-19 than are those of normal weight, even when factors such as
diabetes and hypertension are taken into account. Patients with higher BMIs
are more difficult to care for and in most cases they have reduced lung
capacity. Obesity exacerbates the metabolic effects of coronavirus infection.
Adipose tissue expresses relatively high levels of the ACE2 (angiotensinconverting enzyme 2) receptor that SARS-CoV-2 uses to gain entry into cells.
But the effects of obesity on the immune system is a worrying probnlem for
medical experts.

Additionally, obesity can cause chronic, low-grade

inflammation, which is thought to contribute to the increased risk of conditions
such as diabetes and heart disease. Obese people have higher levels of
immune-regulating proteins, including cytokines. When the immune system
responds to infection unleash cytokines that can damage healthy tissue in
some cases of severe COVID-19. Constant state of immune stimulation can,
paradoxically, weaken some immune responses, including those launched by
T cells, which can directly kill infected cells. Scientific research showed that
infections linger for about 5 days longer in people who are obese and having
problems clearing an infection. Obesity is also linked to less-diverse
populations of microbes in the gut, nose and lung. Gut microbes can influence
the immune responses to pathogens and can weaken the effects of vaccines,
Also, antibiotics can play arole in altering immune responses to a flu vaccine3.
A new research paper found that oral antibiotics, which can kill gut
microorganisms, can alter the human immune response to seasonal influenza
vaccination. Also, studies of vaccines against influenza, hepatitis B and rabies
have shown reduced responses in those who are obese compared with those
who are lean.86,87
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Conclusions
Obesity increases the risk for becoming severely ill from COVID-19.
The odds of developing severe COVID-19 were seven times higher (X7) in
patients with obesity. Also, epidemiological and meta-analyses showed that
active smokers were 1.5 times more likely to have severe complications from
COVID-19 and had a higher mortality rate than non-smokers. The COVID-19
pandemic proved that people with underlying medical conditions such as
cardiovascular diseases, diabetes, obesity, hypertension; lung, liver and
kidney disease, patients on cancer chemotherapy, smokers, and patients
taking steroids chronically are at increased risk of COVID-19 infection.
Medical practitioners and pathologists in hospital intensive care units (UCI) all
over the world, noticed that people with obesity and respiratory diseases were
the majority of sick patients with COVID-19 and at high risk of dying.
Since smoking is considered a known risk factor for many respiratory
infections and pulmonary diseases, a large number of studies by public health
experts found that smokers are more likely to develop severe hospitalization
cases of COVID-19, compared to non-smokers. The recent pandemic initiated
research on the subject and findings showed that smokers are twice at higher
risk of devloping fatal respiratory diseases when infected by COVID-19.
The recent changes in smoking habits and the widespread use of vaping
devices (e-cigarette) for smoking, especially among young people, has
prompted researchers to investigate the excess risk for COVID-19 infections
among vapers. A recent study, showed that vaping significantly increases the
likelihood of a COVID-19 diagnosis among young people aged 13 to 24 in the
USA. In the last months, as the COVID-19 pandemic unfolds worldwide,
medical practioners investigated whether active and passive cigarette
smoking

and electronic cigarette (vaping) use are associated with

coronavirus disease 2019 (COVID-19) symptoms, testing, and diagnosis.
Finaqlly, medical researchers in many countries with a high percentage
of people with high body mass indice (BMIs) or obese (BMI>35), fear that a
vaccine might not be working effectively. Studies indicate that obesity can
reduce the effectiveness of vaccines for various types of infections.
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