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ABSTRACT: The world is currently suffering from a pandemic called COVID-
19 caused by the SARS CoV-2 extreme acute respiratory syndrome coronavirus, first
identified on December 31, 2019 in Wuhan, Hubei Province, China. In this review,
the main focus is on the individuals infected with coronavirus while suffering from
various age associated diseases such as hypertension, diabetes, obesity, and
coronary heart diseases. The risk of complications such as Adult Respiratory
Distress Syndrome and multi-organ failure is higher for coronavirus patients with
diabetes. Depending on the global region, 20-50% of patients who were COVID
positive had diabetes. Moreover, 30% of the COVID-19 patients were found with
hypertension. Among COVID patients of age 50 and above, hypertenson was
observed as one of the most common comorbidities with increased rate of
hospitalization and death. This short review highlights the basics of corona viruses,
focusing on COVID-19 as well as their effects on people with age associated
diseases.
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INTRODUCTION leads to minor upper respiratory
Corona virusss (CoV) are the infection in most of the immune
enveloped viruses and these viruses are ~ cOMPetent individuals (Zeki et dl.,
2012). Conversely, in 2003 in

single-stranded RNA viruses with a
positive-sense genome which are well-
known for causing respiratory diseases
in humans (Su et a., 2016; Cui et 4.,
2019). Mostly, COVID-19 infection

Guangdong, China one of the two
extremely pathogenic CoV have become
a cause of epidemics of Severe Acute
Respiratory Syndrome (SARS), while a
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decade later another CoV Middle East
Respiratory Syndrome (MERS) resulted
in outbreak in Middle Eastern countries.
Both of the SARS-CoV and MERS
CoV were known for causing SARS and
MERS correspondingly. In December
2019, SARS-CoV-2; a unique type of
Coronavirus (COVID-19), was
recognized as coronavirus causing
pathogen (Zhong et al., 2003). It was
first identified in Wuhan, China. Later,
after 2 months WHO declared COVID-
19 as pandemic by the mid of March
2020. By the end of the month of
March, in the United States, there have
been reported a tota of 103,942
confirmed COVID-19 cases and 1689
deaths. Worldwide, the number of
confirmed cases was 595,800 and total
of 27,324 deaths were stated
(Muniyappa and Gubb, 2020).

However, the most likely group of
the people infected with COVID-19 are
the individuals having previous history
of diseases i.e. hypertension, and severe
obesity (BMI> 40 kg/m?) and Diabetes
Méllitus (DM) etc. and also the higher
death rate is observed in these
individuals (Zhang et a., 2020).

Patients with Diabetes Méllitus
were also more likely to contract SARS
and MERS. However, Diabetes Méllitus
have affected 10.5% of the overal
population of the United States. People

aged 65 and over are at a higher risk of
dying from COVID-19, with 26.8%
adready having Diabetes Milletus
(Muniyappa and Gubbi, 2020).

And of individuals diagnosed with
Diabetes Méllitus, severe obesity and
Hypertension are present in 15.5% and
68.4% respectively. A large portion of
the US population would become
infected with SARS-CoV-2 over a
period of months. While a large number
will remain asymptomatic and allow the
virus to spread, the estimated proportion
of people who need hospitalization will
rise with age. Additionally, in the older
group of hospitalized patients, those
who require ICU care are 71%
(Ferguson et a., 2020). Since the
Diabetes Mdllitus, excessive obesity,
and hypertension are prevaent in the
United States, as well as the much
increased risk of COVID-19 and
associated complications in patients
with these diseases, the pandemic could
result in significant mortality and
morbidity (Muniyappa and Gubbi,
2020).

COVID-19 AND AGE ASSOCIATED
DISEASES

It is now well understandable that
the aged or older people with the history
of already existed diseases i.e. Diabetes
Méllitus, severe obesity and
hypertension increases the mortality and
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morbidity rates, in patients with
COVID-19 (Zhang et a., 2020). It is
unidentified whether only the diabetes
mellitus is contributing to the increased
risk of the patients, when we think
through the high prevaence of
cardiovascular disease, hypertension and
obesity, in patients with diabetes
mellitus. Though, plasma glucose levels
and diabetes mellitus are independent
analysts for morbidity and mortality in
patients with SARS (Yang et a., 2006).
Possible mechanisms that increased the
vulnerability for COVID-19 in patients
with diabetes mellitus include multiple
parameters such as the greater affinity
cellular binding or efficient vira entry
within the cell, decreased rate of vira
clearance, function of T cell diminished,
more susceptibility to cytokine storm
syndrome and hyper inflammation and
the presence of cardiovascular disease
(Muniyappa and Gubbi, 2020). Some of
the studies have aso reported that
COvID-19 is related with
hyperglycemia mostly in the aged
people with type 2 diabetes (Xu et al.,
2020).

COVID-19 AND HYPERTENSION

Importantly, it has been reported
that particular comorbidities linked with
higher risk of infection and adverse
outcomes  associated  with  the
development of severe lung injury and

mortality. The one of the most common
reported comorbidity is hypertension
that was reported as 30%, diabetes and
coronary heart diseases was reported as
19% and 8% respectively (Zhu et a.,
2020). One study showed that
hypertension was 27 percent of the most
common comorbidities in patients with
COVID-19 who experienced Acute
Respiratory Distress Syndrome (ARDS),
while diabetes and cardiovascular
diseases were 19 percent and 6 percent,
respectively (Wu et a., 2020).

The rate of recurrence with which
COVID-19 patients are hypertensive is
not fully unexpected, nor does it
generally suggest a causal association
between hypertension and COVID-19 or
its severity, as hypertension is extremely
common in the elderly, and it appears
that older people are at greater risk of
SARS-CoV-2 virus infection and
suffering from more extreme forms and
difficulties (Schifrin et a., 2020).

Recent studies showed that
proportion of hypertension among
COVID- 19 patients, ranged from 15%-
20% (Guan et a., 2020; Lianet a.,
2020; Huang et al., 2020) to 30%-35%
(Shi et a., 2020; Guo et al., 2020; Chen
et a., 2020). These variations might
have aroused due to the various reasons.
Patients with elevated proportion of
hypertension relatively belonged to the
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higher age group (Guan et a., 2020;Lian
et al., 2020) which could be a reason for
these variations in proportions of
hypertension. Aging is also associated
with different comorbidities such as
arterial hypertension, renal impairment,
obesity and diabetes. These
comorbidities  altogether  increased
proportion of hypertensive patients (Liu
et a., 2020).

In recent study, out of 788 COVID
patients aged 46 years on average only
16% were hypertensive (Lian et a.,
2020). In another study, the positive
cases were 274 aged 64 years out of
which 34% were hypertensive. This
showed a strong association between
age and hypertension among COVID
patients. Moreover 48% of the
hypertensive COVID positive patients
aged between 62-77 years could not
survive the COVID-19 infection (Chen
et a., 2020).

COVID-19 AND DIABETES

Diabetes is a most important risk
factor for the development of severe
pneumonia due to infection of virus and
it occurs in about approximately 20% of
patients (Hespanhol et al., 2019; Zou et
al., 2020). Diabetes was recognized as a
most important contributor to the
infection. Data from epidemiological
studies in areas where the population
has been serioudly affected by SARS

CoV-2 and numerous other findings
from nationa hedth centers and
hospitals and the Centers for Disease
Control and Prevention (CDC)
suggested that the risk of death from
COVID-19 in patients with diabetes is
up to 50 percent higher than in patients
without diabetes (Perico et a., 2020).
Many hypotheses have been explained
regarding the severity and higher
incidence rate of COVID-19 infection in
the diabetic people. Over-all, people
with all forms of diabetes are at higher
risk of COVID-19 infection owing to
weaknesses of innate immunity which is
affecting neutrophil chemotaxis,
phagocytosis, and cell-mediated
immunity; however, the high rate of
diabetes in serious cases of COVID-19
might strongly reflect the greater spread
of type 2 diabetes in older people.
Moreover, diabetes in people with older
ages is aso linked with cardiovascular
diseases, which itself another factor, to
describe the association of COVID-19
with more fatal outcomes (Bornstein et
al., 2020).

Since inflammatory responses such
as cytokines storms is relatively higher
in patients with diabetes and associated
liver diseases, so these patients are at
more risk of contracting severe COVID-
19 infection. Consequently, these
inflammatory responses should be
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screened  frequently using various
laboratory methods such as high-
sensitivity C-reactive protein,
erythrocyte sedimentation rate
increasing ferritin or decreasing platel et
counts. These methods can also be
helpful in determining the type of
immuno-suppressors that can be
administered to such patients who have
elevated inflammatory response.
Selective cytokine blockade,
immunoglobulins or steroids can be
used as immuno-suppressors in such
cases (Bornstein et al., 2020).

The diabetic patients often develop
comorbidities such as obesity and
overweight which disrupts the body
mass index that may lead to altered
respiratory mechanics, oxygenation
during mechanical ventilation or lung
volume. Hence, the diabetic and obese
patients may  experience  more
complications in case of acquiring
ventilator support. As discussed earlier
the immune response, both innate and
adaptive is altered in such patients so
they may develop chronic inflammation
with high concentrations of lower anti-
inflammatory adiponectin  and pro-
inflammatory leptin (Andersen et al.,
2016).

COVID-19 AND CARDIO-
VASCULAR DISEASE

Appearing to affect the

myocardium, SARS-CoV-2 has become
a source of myocarditis. Sporadic
autopsy cases indicate myocardial
invasion by intertitia inflammatory
mononuclear cells (Xu et a., 2020).
Parallel to this, after COVID-19, cases
of extreme myocarditis with decreased
systolic function were identified. As
indicated by cardiac biomarker research,
a high prevalence of heart injury has
been identified in hospitalized patients
(Xu et al., 2020; Shi et d., 2020; Guo et
al., 2020). Myocardia injury is likely to
be linked to myocarditis associated with
infection and remains an important
prognostic dynamic in COVID-19
(Madjid et al., 2020).
It has been observed during the
influenza epidemics that majority of the
people died because of the
cardiovascular diseases instead the
cause of their death was pneumonia
influenza (Madjid et al., 2004).

Recent studies showed an
association amongst cardiovascular
metabolic diseases and MERS and
SARS (Yang et a., 2006; Badawi and
Ryoo0, 2016). A total of 637 MERS-CoV
cases were analyzed which showed that
hypertension and diabetes are present in
50% of the cases while cardiac diseases
are prevalent in 30% of the patients
(Badawi and Ryoo, 2016). As the
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COVID-19 spreads and the number of
cases increases, it has been observed
that large number of COVID-19
infected individuals show comorbidities
i.e. diabetes, cardiovascular diseases and
hypertension. In another study 99 cases
was anayzed, out of which 40%
patients had cardiovascular disease
(Chen et d., 2020), further in 41 cases
of Huang’s study, 20% patients were
diabetic (Huang et d., 2020).

Moreover, it has been reported that
patients infected with corona virus can
develop long-term metabolic alterations,
as has been reported previously with the
SARS virus. Hence, a specid care is
needed for the cardio-metabolic nursing

of patients who have survived severe
COVID-19 disease (Li et ., 2020).

SARS-CoV-2 patients develop
more severity when the virus’s S-protein
binds to the angiotensin- converting
enzyme 2 (ACE2), which is extensively
expressed in the kidneys,
gastrointestina system, lungs and heart
and it plays a key role in multiple
cardiovascular  and  immunological
pathways (Walls et a., 2020).

According to the studies conducted
on January 2020 in the different
hospitals of china, the vira infection
was observed in the people with
cardiovascular diseases described in the
table 1.

Table 1: Number, age, sex and cardiovascular metabolic diseases of patients

(Li et al., 2020)
Hospital  Number Ages Sex Cardiovascular metabolic diseases
(?f (male %) Hypertension Diabetes Cardiovascular
patients % % diseases %
Zhongnan 138 56(42-68) 54.3 31.2 10.1 9.6
Hospital
Jinyintan 41 49 (41-58) 73 15 20 15
Hospital
552 hospitals 1099 47 (35-58) 59.2 14.9 7.4 3.9
in China
Otertiary 137 57(20-83) 445 9.5 10.2 7.3
hospitalsin
Hubei
LGU. J. Life Sci 5(4): LGUJLS MS.ID- 133 (2021) 264
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COVID-19 AND OBESITY

Intestinal obesity is linked with
diminished ventilation of the base of the
lungs which in return resulting in low
oxygen saturation of blood (Peters and
Dixon, 2018). Moreover, the irregular
exudation of cytokines and adipokines
such as interferon and tumor necrosis
factor-alpha describe a chronic low-
grade inflammation characteristic of
intestinal obesity, which may harm the
immune responses (Huttunen and
Syrjanen, 2013) and have the adverse
effects on the bronchi and lung
parenchyma (Zhang et a. 2018).
Overdll, it seems probable that obesity
possibly will be an independent risk
factor for SARS-CoV-2 (Ryan et 4.,
2020).

Obesity, on the other hand, has
been identified as an independent risk
factor for severe HIN1 lung infection
(Van et d. 2011). Furthermore,
abdominal obesity is linked to the poor
ventilation at the base of the lungs,
resulting in lower blood oxygen
saturation (Peters and Dixon, 2018).
Additionally, aberrant release of
adipokines and cytokines such as
tumour necrosis factor-alpha and
interferon characterizes a persistent low-
grade inflammation associated with
abdominal obesity, which may obstruct

immune response  (Huttunen and
Syrjanen, 2013) and have consequences
on the bronchi and lung parenchyma
(Zhang et al., 2018). Overall, it suggests
that obesity may be an independent risk
factor for SARS-CoV-2 infection (Ryan
et d., 2020).

CONCLUSION

Although COVID-19 has affected
all age groups but patients with already
existing comorbidities are at higher risk
of getting severe Covi-19 infection. It
has been observed throughout the
pandemic that COVID-19 patients
having comorbidities such as diabetes,
hypertension and Cardiovascular disease
had more rates of hospitalization and
mortality. These comorbidities increased
ventilator complications among aged
patients. As the pandemic is dtill
ongoing, the surveillance of the disease
and risk factors as well as therapy
modalities should be closely observed.

REFERENCES

1. Andersen CJ, Murphy KE,
Fernandez ML (2016). Impact of
obesity and metabolic syndrome on
immunity. Adv. Nutr. 7(1): 66-75.

2. Badawi A, Ryoo SG (2016).
Prevalence of diabetes in the 2009
influenza A (HIN1) and the Middle
East respiratory syndrome

LGU. J. Life Sci 5(4): LGUILS MS.ID- 133 (2021)

265



COVID-19 in Patients with Age Associated Disease

coronavirus. a systematic review
and meta-analysis. J. Public Health

Res. 5(3).
Bornstein SR, Rubino F, Khunti K,
Mingrone G, Hopkins D,

Birkenfeld AL, DeVries JH (2020).
Practical recommendations for the
management of diabetes in patients
with COVID-19. The lancet Diabet.
Endocrinol., 8(6): 546-550.

Chen N, Zhou M Dong, X Qu, J
Gong, F, Han Y, Yu T (2020).
Epidemiological and  clinica
characteristics of 99 cases of 2019
novel coronavirus pneumonia in
Wuhan, China: a descriptive study.
The Lancet. 395(10223): 507-513.
Chen T, Wu DI, Chen H, Yan W,
Yang D, Chen G, Ning, Q (2020).
Clinical characteristics of 113
deceased patients with coronavirus
disease 2019: retrospective study.
Bmj. 368.

Cui J, Li F, Shi ZL (2019). Origin
and evolution of pathogenic
coronaviruses. Nat. Rev. Microbiol.
17(3): 181-192.

Ferguson NM, Laydon D, Nedjati-
Gilani G, Ima N, Aindie K,
Baguelin M, Dighe A (2020).
Impact of  non-pharmaceutical
interventions (NPIs) to reduce
COVID-19 mortality and healthcare
demand. ICL. 10: 77482, 491-497.

8.

10.

11.

12.

13.

Guan WJ, Wei CH, Chen AL, Sun
XC, Guo GY, Zou X, Zhong, NS
(2020). Hydrogen/oxygen mixed
gas inhalation improves disease
severity and dyspnea in patients
with Coronavirus disease 2019 in a
recent multicenter, open-label
clinical trial. J. Thorac. Dis. 12(6):
3448.

Guo T, Fan Y, Chen M, Wu X,
Zhang L, He T (2020).
Cardiovascular implications of fatal
outcomes of patients  with
coronavirus disease 2019 (COVID-
19). JAMA Cardiol. 5(7): 811-818.

Huang C, Wang Y, Li X, Ren L,
Zhao J, Hu Y, Cheng, Z (2020).
Clinical features of patients infected
with 2019 novel coronavirus in
Wuhan, China. The Lancet.
395(10223): 497-506.

Huttunen R, Syrjanen, J (2013).
Obesity and the risk and outcome of
infection. 1JO. 37(3): 333-340.

Van Kerkhove MD, Vandemaele
KA, Shinde V, Jaramillo-Gutierrez
G, Koukounari A, Donnelly CA
(2011). Risk factors for severe
outcomes following 2009 influenza
A (HIN1l) infection: a global
pooled analysis. PLoS medi., 8(7):
€1001053.

Van Kerkhove MD, Vandemaele
KA, Shinde V, Jaramillo-Gutierrez

LGU. J. Life Sci 5(4): LGUILS MS.ID- 133 (2021)

266



14.

15.

16.

17.

18.

COVID-19 in Patients with Age Associated Disease

G, Koukounari A, Donnelly CA
(2011). Risk factors for severe
outcomes following 2009 influenza
A (HIN1) infection: a globa
pooled analysis. PLoS Med. 8(7):
€1001053.

Li B, Yang J, Zhao F, Zhi L, Wang
X, Liu L, zZhao Y (2020).
Prevalence and impact  of
cardiovascular metabolic diseases
on COVID-19 in China. Clin Res
Cardiol. 109(5): 531-538.

Lian, J, Jin X, Hao S, Ca H, Zhang
S, Zheng L, Yang Y (2020).
Anaysis of epidemiologica and
clinical features in older patients
with coronavirus disease 2019
(COVID-19) outside Wuhan. Arch.
Clin. Infect. Dis.71(15): 740-747.
Liu, K, Chen Y, Lin R, Han K
(2020). Clinica  features of
COVID-19 in elderly patients. A
comparison with young and middle-
aged patients. J. Infect. 80(6): el4-
els8.

Madjid M, Safavi-Naeini P,
Solomon SD, Vardeny O (2020).
Potential effects of coronaviruses
on the cardiovascular system: a
review. JAMA Cardiol.

Perico L, Benigni A, Remuzzi G
(2020). Should COVID-19 concern
nephrologists? Why and to what
extent? The emerging impasse of

19.

20.

21.

22.

23.

24,

angiotensin  blockade. Nephron.
144(5): 213-221.

Muniyappa R, Gubbi S (2020).
COVID-19 pandemic,
coronaviruses, and diabetes
mellitus. Am. J Physiol.
Endocrinol.  Metab. AM J
PHYSIOL-ENDOC M. 318(5):
E736-E741.

Perico L, Benigni A, Remuzzi G
(2020). Should COVID-19 concern
nephrologists? Why and to what
extent? The emerging impasse of
angiotensin  blockade.  Nephron.
144(5): 213-221.

Peters U, Dixon AE, Forno E
(2018). Obesity and asthma. J.
Allergy Clin. Immunol. 141(4):
1169-1179.

Rota PA, Oberste MS, Monroe SS,
Nix WA, Campagnoli R, Icenogle
JP, Tong S (2003). Characterization
of a novel coronavirus associated

with severe acute respiratory
syndrome.  Science. 300(5624):
1394-1399.

Ryan DH, Ravussin E, Heymsfield
S (2020). COVID 19 and the patient
with obesity-the editors speak out.
Obesity (Silver Spring). Md. 28-
847.

Ryan DH, Lingvay I, Colhoun HM,
Deanfield J, Emerson SS, Kahn SE,
Lincoff, AM. (2020). Semaglutide

LGU. J. Life Sci 5(4): LGUILS MS.ID- 133 (2021)

267



25.

26.

27.

28.

29.

30.

COVID-19 in Patients with Age Associated Disease

effects on cardiovascular outcomes
in people with overweight or
obesity (SELECT) rationae and
design. Am. Heart J. 229: 61-69.
Schiffrin EL, Fack JM, Ito S
Muntner P, Webb RC (2020).
Hypertension and COVID-19.

Shi S, Qin M, Shen B, Ca Y, Liu
T, Yang F, Huang C (2020).
Association of cardiac injury with
mortality in hospitalized patients
with COVID-19 in Wuhan, China.
JAMA cardiol. 5(7): 802-810.

Su S, Wong G, Shi W, Liu J, Lai
AC, Zhou J, Gao GF (2016).
Epidemiology, genetic
recombination, and pathogenesis of
coronaviruses. Trends Microbiol.
24(6): 490-502.

Walls AC, Park YJ, Tortorici MA,
wal A, McGuire AT, Veeder D
(2020). Structure, function, and
antigenicity of the SARS-CoV-2
spike glycoprotein. Cell J. 181(2):
281-292.

Wang D, Hu B, Hu C, Zhu F, Liu
X, Zhang J, Zhao Y (2020). Clinical
characteristics of 138 hospitalized
patients  with 2019  nove
coronavirus-infected pneumonia in
Wuhan, China. Jama. 323(11):
1061-1069.

Wu C, Chen X, Cal Y, Zhou X, Xu
S, Huang H, Song J (2020). Risk

31.

32.

33.

34.

35.

factors associated with acute
respiratory distress syndrome and
death in patients with coronavirus
disease 2019 pneumonia in Wuhan,
China. JAMA Intern. Med.

Xu Z, Shi L, Wang Y, Zhang J,
Huang L, Zhang C, Ta Y (2020).
Pathological findings of COVID-19
associated with acute respiratory
distress syndrome. Lancet Respir.
Med. 8(4): 420-422.

Yang JK, Feng Y, Yuan MY, Yuan
SY, Fu HJ, Wu BY, Xu X (2006).
Plasma glucose levels and diabetes
are independent predictors for
mortality and morbidity in patients
with SARS. Diabet Med. 23(6):
623-628.

YuY, BuF, Zhou H, Wang Y, Cui
J, Wang X, Xiao HH (2020).
Biosafety Materials. An Emerging
New Research  Direction  of
Materials Science from COVID-19
Outbreak. Mater. Chem. Front.
Zaki, AM, Van Boheemen S
Bestebroer TM, Osterhaus AD,
Fouchier RA (2012). Isolation of a
novel coronavirus from a man with
pneumonia in Saudi Arabia. NEJM.
367(19): 1814-1820.

Zhang JJ, Dong X, Cao YY, Yuan
YD, Yang YB, Yan YQ,Gao YD
(2020). Clinical characteristics of
140 patients infected  with

LGU. J. Life Sci 5(4): LGUILS MS.ID- 133 (2021)

268



36.

37.

COVID-19 in Patients with Age Associated Disease

SARSIICoVI12 in Wuhan, China.
Allergy.

Zhang X, Zheng J, Zhang, L, Liu'Y,
Chen GP, Wang L, Wang G (2018).
Systemic inflammation mediates
the detrimental effects of obesity on
asthma control. Allergy Asthma
Proc. Vol. 39: No. 1.

Zheng S, Fan J, Yu F, Feng B, Lou
B, Zou Q, Chen W (2020). Vird
load dynamics and disease severity
in patients infected with SARS
CoV-2 in Zhgjiang province, China,
January-March 2020: retrospective
cohort study. BMJ. 369.

38.

39.

Zhong NS, Zheng BJ, Li YM, Poon
LLM, Xie ZH, Chan KH, Guan Y
(2003). Epidemiology and cause of
severe acute respiratory syndrome
(SARS) in Guangdong, People's
Republic of China, in February,
2003. The Lancet. 362(9393):
1353-1358.

Zhu N, Zhang D, Wang W, Li X,
Yang B, Song JNiu P (2020). A
novel coronavirus from patients
with pneumonia in China, 2019.
NEJM.

LGU. J. Life Sci 5(4): LGUILS MS.ID- 133 (2021)

269



