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Review Article

ABSTRACT

Background: Coronavirus is pandemic virus infection which has recently affected the globe, and
as a result, in patients with non-communicable diseases, the associated morbidity and death are
substantially greater. One of the most common non-communicable diseases linked to worsening
clinical conditions in corona virus patients is diabetes mellitus (dm).

Covid-19 is a zoonotic iliness that was firstly found in wuhan city of china, and is now recognized a
zoonotic disease that spreads from moist animals to people in 2019. The disease has a low fatality
rate and only affects the most seriously ill patients. Approximately 80% of the cases involve
patients who are seriously to moderately ill. Since the outbreak of the disease, the number of
people who have died has continuously increased.

Summary: The aim for this study is to determine the receptors involved in diabetes and the
pathogenetic relationship btw. Covid-19 and diabetes. Both diseases are characterized by
inflammation and the release of inflammatory markers. The roles of angiotensin-converting enzyme
molecule and dipeptidyl peptidase in covid-19 and diabetes have been investigated. The effects of
glucocorticoids and catecholamines, invasion of pancreatic islet cells, medications used to treat
covid-19, and hence the lockdown policy, may have a deleterious impact on diabetes patients'
glucose control. The results of covid-19 research involving diabetic and non-diabetic patients were
also examined. Various medication trials, such as the dapagliflozin and linagliptin trials are still
being conducted to see if certain medications are suitable for diabetic people with covid-19.
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covid-19.

Conclusion: Diabetes is a risk factor for covid-19 patients, according to the data, leading
to their severity and mortality. This article also contains guidelines and recommendations that
may be useful in the management and avoidance of diabetic individuals who are infected with

Keywords: Diabetes mellitus; insulin; pancreas; COVID-19; sars-cov2.

1. INTRODUCTION

In 2019, (dm) is well-established risk factor for
poor clinical outcomes in the individuals having
corona virus disease. The interaction between
these two things, on the other hand, appears to
be bidirectional. The present covid-19 outbreak
has had a significant influence on diabetic blood
glucose control. The outcomes of these impacts
can be divided into two categories: direct
consequences (those that are connected to the
viral infection directly) and indirect effects
(those that are not related to the viral infection
directly) (those related to the impact of the
pandemic on the management of blood glucose
or the use of proposed treatments for the
infection that also affect glucose metabolism). As
a result of the covid-19 infection, patients'
metabolisms have altered dramatically, with
considerable blood glucose rises. It's assumed to
be caused by an increase in increased insulin
resistance and hyperglycemia were caused by
cytokines and inflammatory ~ mediators.
Additionally, by focusing on ace2 receptors in
pancreatic islets, corona virus has been
associated to the development of acute diabetes
mellitus in some individuals, resulting in
pancreatic damage [1].

Covid-19 has been treated using a variety of
drugs that have been repurposed.
Glucocorticoids, affect the glucose level of blood
significantly.when glucocorticoids were used it
has been seen that it caused a fewer number of
deaths in people who were severely infected with
corona virus disease. It can be understood that
use of glucocorticoid’s alters the homeostasis of
glucose by increasing gluconeogenesis while
simultaneously increasing insulin resistance in
diverse organs [2].

Several studies have described the covid-19
pandemic's indirect effects on  various
communities during the lockdown. Some studies
claim that glycemic control has improved, while
others claim that there has been no meaningful
change or control of glycemia in this population
has deteriorated. The current literatures on
corona virus and dm will be reviewed in this

paper. Corona virus is an infection causing
illness caused by a virus i.e.sars cov2. It's a ss-
rna virus with crown-like surface projections
under electron microscopy, hence the name.
Mers and sars are both members of the
coronaviridae family and the coronavirinae
subfamily, and they share clinical features with
covid-19 [1]. They share biochemical and
structural similarities. Myalgia cough, respiratory
issues, fever, stomach pain, and a variety of
additional symptoms are among the symptoms

[3].
1.1 Background

Covid-19 is a zoonotic illness that was firstly
found in wuhan city of china, and is now
recognised a zoonotic disease that spreads
from moist animals to people in 2019. The
disease has a low fatality rate and only
affects the most seriously ill patients.
Approximately 80% of the cases involve patients
who are seriously to moderately ill. Since the
outbreak of the disease, the number of
people who have died has continuously
increased [2].

Diabetes mellitus (dm) is a disease and a global
health problem that has become much more
severe in the previous two decades [1]. Diabetes
affected 30 million individuals in 1985; by 2010,
the no. Has rised to 283 million people. Acc. To
international diabetes federation current global
forecast, there will be 495 million diabetics in
2023. By 2045, diabetes is estimated to afflict
700 million people worldwide, diabetes is
connected to end stage of kidney disease,
blindness at adult onset, and lower extremity’s
non-traumatic  amputations [4]. Increased
disability and, in the worst-case situation, life-
threatening complications ensue from diabetic
complications [5].

The 1st pneumonia case with an unknown cause
was discovered in china in early december 2019.
A new encapsulated rna beta-coronavirus has
been identified as the pathogen [6]. Sars-cov-2
pneumonia was quickly identified as an unique
illness that quickly spread throughout wuhan and
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other chinese regions, and is now spreading
around the world [7]. The who has called the sars
cov-2 induced sickness coronavirus disease
2019. The number of sufferers had risen
substantially by april 27th, 2020 (9 p.m.) -
2,858,939 people had been infected with the
virus, with 203,935 people dying. Symptoms of
covid include dry cough, dyspnea, lymphopenia
and exhaustion [8]. Clinical signs of sars-cov and
mers are strikingly similar [9,10]. It is transmitted
mostly through droplets or direct contact, faeces,
and respiratory tract infection [11,12]. Due to the
disease's novelty, the elements that influence the
severity of status and mortality remain
unclear. Due to the disease's novelty, the
elements that influence the severity of status and
mortality remain unclear. The intensity of the
symptoms is considered to be influenced by
patients with underlying health conditions,
persons over 60, and delayed hospitalization

[13,14,15]. Furthermore, many people
have been affected as a result of the reduction in
physical activity imposed by most

governments throughout the world, which is
particularly essential for diabetics. All of these
effects are significant since in diabetic
patients, they increase the risk of infections,
hospitalisation, amputations, and death
[16].

1.2 Emperical Review

Diabetes is one of the most common diseases,
and it is also one of the leading causes of a host
of costly side effects; it may also force young
people out of employment. Furthermore, covid-
19 iliness is a rare respiratory disease that has
spread around the world, affecting almost 3.5
million individuals and killing 201,949 of them.
We discovered 28 studies on diabetes and covid-
19 after doing a comprehensive search. The bulk
of studies were not specifically focused on
diabetes. The majority of the study was carried
out in china. Because of differences in diabetes
prevalence between populations. It's vital to
conduct more study on various groups. Covid-19
patients with diabetes accounted for 14.5 percent
of the total. Diabetes was shown to be prevalent
in 54.4 percent of mers patients and 14.6 percent
of hlnl influenza patients in illnesses
comparable to covid-19. It should be
highlighted that patients from various trials
were included in multiple studies. In all
patients, covid-19 symptoms include sore
throat, fever, dry cough, lethargy, and diarrhoea
[17].

1.3 Type | Diabeties Mellitus (Dm) and
Corona Virus

Corona virus patients with tldm range from
0.150 percent to 28.990 percent, hyperglycaemia
(higher glucose level) has been connected to
covid-19-related issues. 47% people with t-
ldiabeties mellitus had increased level of blood
glucose, 46% had raised temperature, 39% had
dry cough, 33% had vomiting and excess fatigue,
31% suffered from breathlessness, 27% suffered
from nausea, 22% had body/headaches, covid-
19's clinical results in tldm patients were studied
in a multicenter monitoring study in the united
states. In addition, 15% of people reported chest
pain and stomach, cold, and a loss of smell and
taste. Obesity (39%) and cardiovascular
problems and hypertension (13%) were the most
prevalent comorbidities, whereas the most
adverse outcome in these covid 19 and type i
diabetic patients was ketoacidosis. The
independent influence of diabetes status and
type on in-hospital death among english corona
patients was investigated in a large population
study, 1.5% of in hospital corona virus related
fatalities occurred in the people suffering from
tldm v/s 31.4% in patients suffering from t2dm.
Unadjusted death rates per 100,000 persons for
those with tldm were 138 compared to 27 for
those without diabetes during the course of the
study's 72 days. In people with t1dm, when sex,
age, deprivation, ethnicity, and geographic
location were taken into account, the odds ratio
(or) for corona virus related death rate in
hospitals was 3.51 (95 percent ci = 3.16-3.90).

A population based research looked at links btw
risks variables & corona virus related mortality in
tldm patients. Corona virus related mortality was
shown to be closely correlated with older age
and male sex. Mortality which was related to
corona virus was found to be considerably
greater in people of african and asian
descent.

A population based research looked at links btw
risks variables and corona virus related mortality
in tldm patients. Corona virus related mortality
was shown to be closely correlated with older
age and male sex. Corona virus related mortality
was found to be considerably greater in people of
african and asian descent.

1.4 Effect of Corona Virus on Diabetes

exacerbates diabetes
releasing catecholamines

The corona virus
mellitus stress by
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and glucocorticoids into the bloodstream.
Glycemic regulation has worsened, and
glycation end product synthesis in a number of
organs has increased, lowering prognosis
[18].

1.4.1 Therapies in the form of drug provided
to diabeties mellitus among covid-19
patients

Non-insulin  antidiabetics, both oral and
injectable [summarised in table 1], as well as
insulin, are discussed in connection to covid-19
therapy and results. Table 1. Corona virus and
anti- diabetics adapted from Singh et al [19].

1.5 metformin

Metformin is used by the t2dm patients who
make up the vast majority who are on oral

antibiotics hypoglycemics, either alone or in
combination with other medications. the first-line
therapy for type 2 diabetes is metformin.
Metformin can cause lactic acidosis as a side
effect. This is unusual in the absence of other
factors that lead to lactic acidosis, however it can
happen in people with renal impairment,
severe infections, or sepsis. Individuals with

covidl9 who are asymptomatic or have
minimal symptoms can continue to use
metformin. Metformin should be stopped in
patients hospitalised with severe covid19

infection due to the risk of lactic acidosis [20]. It's
worth noting that covid-19 patients using
metformin have reported better health results.
Metformin is thought to block viral entrance into
cells via activating amp-activated protein kinase
(ampk) and the b-mammalian target of
rapamycin (mtor) signalling pathway.

Table 1. Drugs used in diabeties

Drugs used in  Benefits Results
diabeties
Metformin It is touted as a powerful medicine It can be used in peoples with type-ii

Pioglitazone

Sulfonylureas

Dpp 4

inhibitors

Slgt-2

inhibitors

Glp-1 receptor
agonists

that can help individuals with type-ii
diabetes mellitus with covid-19
infection live longer.

Inflammatory indicators might be
reduced.

There's a chance that the severity
of the condition may be reduced.

It's been suggested that dpp4 is
connected with sars-receptor-
binding cov-2's domain. It may also
have anti-inflammatory, anti-fibrotic,
and immunomodulatory properties.
Several studies have recommended
that it be used as a covid-19
repurposed agent.

Dapagliflozin has anti-inflammatory
characteristics and reduces lactic
acidosis, which might help to
restore acid-base balance in
hypoxia.

During acute lung damage, there is
an improvement in right ventricular
function as well as anti-
inflammatory benefits.

diabetes mellitus until they are admitted
to the hospital or unless it is
contraindicated. It's unclear whether the
possible mortality advantage applies to
inpatient usage or non diabetic corona
patients at this instanttime.

In diabetics with covid-19 infection, there
is no strong evidence to justify its use. To
fully understand its potential usefulness,
more research is required.

There has been no evidence of a
substantial change in the count of icu
beds booking or the severity of illness with
its usage in studies.

There was no substantial difference in
rates of death, poor prognosis, or icu
hospitalisation in several investigations.
Others, on the other hand, found some
advantage in the rate of intubation, the
severity of the condition, and the rate of
release. To fully understand its potential
usefulness, more research is required.
There has been no evidence of a
substantial difference in illness severity or
fatality rates in studies.

There is a scarcity of information.
According to several research, there is no
discernible change a decrease in the
number of icu admissions or fatalities
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1.5.1 Inhibitors of the dipeptidyl peptidase 4
(dpp-4) enzyme

In covid-19 patients, dpp-4 inhibitors are well
tolerated and can be used for an extended period
of time. They're associated with a lower risk of
hypoglycemia. Because dpp-4 may act as a
receptor for a variety of corona viruse, dpp-4
inhibitors may prevent covid 19 acquisition by
preventing this binding. This expected benefit,
however, has yet to be demonstrated in clinical
studies.

1.5.2 Agonists for the binding site for
glucagon as peptide 1(glp-1 agonists)

Agonists for the glucagon-like peptide-1 receptor
(glp-1 agonists) glp-1 agonists may produce
nausea and vomiting in patients, as well as a
reduction in water consumption. As a result, glp-
1 agonist medication raises the water loss and
aspiration pneumonia are both risks. In
individuals with severe covid 19, glp-1
antidepressants should be avoided. If covid-19
patients are given glp-1 antidepressants, they
should be constantly watched and their hydration
intake should be appropriate. Glp-1
antidepressants may have an anti-inflammatory
effect and decrease inflammation of the airways
in rats with a rhinovirus (rsv) infection and
experimental lung injury. To see if glp-1
antidepressants have an anti-inflammatory effect
in covid-19 patients, more study is needed.

1.6 Sulfonylureas

Because sulfonylureas can cause hypoglycemia
in individuals with serious covid 19 infection and
insufficient ingestion through the mouth, it's best
to avoid them. Furthermore, using
hydroxychloroquine with insulin at the same time
may raise the risk of hypoglycemia.

1.6.1 Does the corona virus affect the
pancreas directly?

Some publications have hypothesised on how
quickly control of glycemia in patients with stable
diabetes mellitus with corona virus deteriorates,
necessitating the administration of large insulin
dosages, and the chances of sars cov-2 invasion
of pancreas [21].

The observation of enhanced ace?2 levels in beta
cells in islets of pancreas, which might lead to
increased the number of islet cells damage and

lower the value of insulin output, backs up the
prior hypothesis.

1.6.2 Covid-19 and glucose metabolism

Sars-cov-2 replication in human monocytes is
aided by increased glucose levels, and glycolysis
aids corona virus replication by generating
reactive oxygen species in the mitochondria and
activating  hypoxia-inducible  factor-1  [22].
Hyperglycemia may thereby enhance viral
multiplication. History of type 1 dm and type 2 dm
or hyperglycemia in sars patients were shown to
be independent predictors of mortality and
morbidity, validating this hypothesis.
Furthermore, comorbid t2dm promoted a
dysregulated immunological response in mice
infected with mers-cov, resulting in severe and
widespread lung damage. Diabetic patients are
those who have diabetes mellitus have an
increased risk of severe sars-cov-2 infection than
those without the disease. Increased blood
glucose levels also suggest a larger need for
medications and therapy, as well as a higher
chance of mortality [23,20].

2. CONCLUSION

Patients with diabetes should be advised that the
corona virus might cause blood glucose levels to
rise, and they should follow diabetes care
recommendations more strictly during the covid-
19 pandemic. They should take their medication
(insulin doses) as directed by their doctors, and
they should check their blood glucose levels
more frequently than in the past. If a patient's
blood glucose levels are consistently higher than
normal, they should consult a doctor straight
once. In light of recent global quarantine efforts,
health-care providers should emphasise proper
dietary consumption and physical exercise in
diabetes patients. Patients with symptoms like
fever, dry cough, or having a rapid jump in their
blood glucose level should consult their doctor or
clinic very once. Patients should also closely
follow their doctor's orders and be wary of
remarks circulated via other forms of media
(including social media) that frequently contradict
scientific findings. Standard procedures by
following social distance, wearing an n-95 mask,
doing hand wash often, and using sanitizer >70
percent alcohol sanitizer) both health care
workers and their family members should
follow stringent recommendations to reduce the
risk of spreading infection in persons with
diabetes.
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Because it produces inflammation and changes
immune system responses, corona Vvirus
infection has been shown to have a sevier
influence on diabetic mellitus maintenance,
making glycemic control exceedingly difficult.
Infection with in patients suffering from diabetes
mellitus, in patients of diabetes, sars cov-2 raises
the risk of thrombosis and  makes
cardiorespiratory failure more likely. All of these
mechanisms are now recognised to have a role
in diabetics with covid-19 having a bad
prognosis. Tight glycemic management and the
preservation from risk factors of cardiovascular
system are critical for individuals with dm during
the corona virus pandemic. For patients at high
risk of sars-cov-2 infection, medications for
diabetes and cardiovascular disease should be
changed accordingly. Dexamethasone and
hydroxychloroquine, two investigational
medications, have showed some promise as
therapeutic agents [24-30].

Finally, the global pandemic of covid-19 offers
serious health hazards, particularly to those with
diabetes. Because current immunizations are not
100 percent effective but can provide protection
for a limited period of time, it is suggested that
both doses of vaccine be given to lower the risk
of infection and mortality from the corona virus.
Because the vaccination isn't 100 percent
effective, we'll need to take extra measures
including social isolation, masking, and self-
qguarantining. The optimum care strategy for
diabetic patients, as well as the permanent cure
of diabetes mellitus through gene therapy, should
be the focus of future research [31-36].

CONSENT

It is not applicable.
ETHICAL APPROVAL

It is not applicable.
COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Ramachandran A, Snehalatha C, Shetty
AS, Nanditha A. Trends in prevalence of
diabetes in Asian countries. World Journal
of Diabetes. 2012 Jun 15;3(6):110.

10.

11.

168

Hughes MM, Groenewold MR, Lessem SE,
Xu K, Ussery EN, Wiegand RE, Qin X, Do
T, Thomas D, Tsai S, Davidson A. Update:
characteristics of health care personnel
with covid-19—united states, february 12—
july 16, 2020. Morbidity and mortality
weekly report. 2020 sep 25;69(38):1364.
21trends in prevalence of diabetes in Asian
countries. Ramachandran A., snehalatha
C., Shetty A.S., Nanditha A. S.I. : [pmc free
article] [pubmed] [google scholar]; 2012.
Whiting DR, Guariguata L, Weil C, Shaw J.
IDF diabetes atlas: global estimates of the
prevalence of diabetes for 2011 and 2030.
Diabetes Research and Clinical Practice.
2011 dec 1;94(3):311-21.

Hamano K, Nakadaira I, Suzuki J, Gonai
M. N-terminal fragment of probrain
natriuretic peptide is associated with
diabetes microvascular complications in
type 2 diabetes. Vascular Health and Risk
Management. 2014,10:585.

Lu r, zhao x, li j, niu p, yang b, wu h, wang
w, song h, huang b, zhu n, bi y. Genomic
characterisation and epidemiology of 2019
novel coronavirus: implications for virus
origins and receptor binding. The lancet.
2020 feb 22;395(10224):565-74.

Ren LL, wang YM, Wu ZQ, Xiang ZC, Guo
L, Xu T, Jiang YZ, Xiong Y, Li YJ, Li XW, Li
H. Identification of a novel coronavirus
causing severe pneumonia in human: a
descriptive  study. Chinese  Medical
Journal. 2020 may 5;133(9):1015.

Batlle D, Soler MJ, Ye M. Ace2 and
diabetes: ace of aces?. Diabetes. 2010
dec 1;59(12):2994-6.

Tsang KW, Ho PL, Ooi GC, Yee WK, wang
T, Chan-yeung M, lam wk, seto wh, yam ly,
cheung tm, wong pc. A cluster of cases of
severe acute respiratory syndrome in hong
kong. New England Journal of Medicine.
2003 May 15;348(20):1977-85.

Assiri A, Al-Tawfig JA, Al-Rabeeah AA, Al-
Rabiah FA, Al-Hajjar S, Al-Barrak A,
Flemban H, Al-Nassir WN, Balkhy HH, Al-
Hakeem RF, Makhdoom HQ.
Epidemiological, demographic, and clinical
characteristics of 47 cases of middle east
respiratory syndrome coronavirus disease
from saudi arabia: a descriptive study. The
lancet infectious diseases. 2013 sep
1;13(9):752-61.

Lai CC, Shih TP, Ko WC, Tang HJ, Hsueh
PR. Severe acute respiratory syndrome
coronavirus 2 (sars-cov-2) and coronavirus
disease-2019 (covid-19): the epidemic and



12.

13.

14.

15.

16.

17.

18.

19.

20.

Anand and Pande; JPRI, 33(60A): 163-170, 2021; Article no.JPRI.79589

the challenges.
antimicrobial
1;55(3):105924.
Zhang C, Gu J, CHen Q, Deng N, Li J,
Huang L, Zhou X. Clinical and
epidemiological characteristics of pediatric
sars-cov-2 infections in china: a
multicenter case series. Plos Medicine.
2020 jun 16;17(6):€1003130.

Bai Y, Yao L, Wei T, Tian F, Jin DY, Chen
L, Wang M. Presumed asymptomatic
carrier transmission of covid-19. Jama.
2020 Apr 14;323(14):1406-7.

Chen R, Sang L, Jiang M, Yang Z, Jia N,
FuWw, Xie J, Guan W, Liang W, Ni Z, Hu Y.
Longitudinal hematologic and immunologic
variations associated with the progression
of covid-19 patients in china. Journal of
allergy and clinical immunology. 2020 jul
1;146(1):89-100.

Han X, Fan Y, Wan YL, Shi H. A diabetic
patient with 2019-ncov (covid-19) infection
who recovered and was discharged from
hospital. Journal of Thoracic Imaging. 2020
may 1;35.

Rogers LC, Lavery LA, Joseph WS,
Armstrong DG. All feet on deck—the role
of podiatry during the covid-19 pandemic:
preventing hospitalizations in an
overburdened healthcare system, reducing
amputation and death in people with
diabetes. Journal of the American
Podiatric Medical Association. 2020 mar
25:0000.

Ho JC, Ooi GC, Mok TY, Chan JW, Hung |,
Lam B, Wong PC, Li PC, Ho PI, Lam WK,
Ng CK. High—dose pulse versus nonpulse
corticosteroid regimens in severe acute
respiratory syndrome. American journal of
respiratory and critical care medicine. 2003
dec 15;168(12):1449-56.

Bode B, Garrett V, Messler J, Mcfarland R,
Crowe J, Booth R, Klonoff DC. Glycemic
characteristics and clinical outcomes of
covid-19 patients hospitalized in the united
states. Journal of Diabetes Science and
Technology. 2020 jul;14(4):813-21.
Non-insulin anti-diabetic agents in patients
with type 2 diabetes and covid-19: a critical
appraisal of literature. A.K. Singh, et al.
S.I. : Diabetes metab syndr, 2021.
Critchley JA, Carey IM, Harris T, Dewilde
S, Hosking FJ, Cook DG. Glycemic control
and risk of infections among people with
type 1 or type 2 diabetes in a large primary
care cohort study. Diabetes Care. 2018 oct
1;41(10):2127-35.

International journal of
agents. 2020 mar

21.

22.

23.

24.

25.

26.

27.

28.

29.

169

Bornstein SR, Rubino F, Khunti K,
Mingrone G, Hopkins D, Birkenfeld AL,
Boehm B, Amiel S, Holt RI, Skyler JS,
Devries JH. Practical recommendations for
the management of diabetes in patients
with covid-19. The lancet diabetes &
endocrinology. 2020 Jun 1;8(6):546-50.
Codo AC, Davanzo GG, De Brito Monteiro
L, De Souza GF, Muraro SP, Virgilio-da-
Silva JV, Prodonoff JS, Carregari VC, De
Biagi Junior CA, Crunfli F, Restrepo JL.
Elevated glucose levels favor sars-cov-2
infection and monocyte response through
a hif-1a/glycolysis-dependent axis. Cell
Metabolism. 2020 sep 1;32(3):437-46.

Zhu L, She ZG, Cheng X, Qin JJ, Zhang
XJ, Cai J, Lei F, Wang H, Xie J, Wang W,
Li H. Association of blood glucose control
and outcomes in patients with covid-19
and pre-existing type 2 diabetes. Cell
Metabolism. 2020;31(6):1068-77.
Dhasmana DJ. Dexamethasone in
hospitalized patients with covid-19. New
England Journal of Medicine; 2021 feb 25.
Di Castelnuovo A, Costanzo S, Antinori A.
Covid-19 risk and treatments (Corist)
collaboration. RAAS inhibitors are not
associated with mortality in covid-19
patients: findings from an observational
multicenter study in Italy and a meta-
analysis of.; 19.

Tomazini BM, Maia IS, Cavalcanti AB,
Berwanger O, Rosa RG, Veiga VC,
Avezum A, Lopes RD, Bueno FR, Silva
MV, Baldassare FP. Effect of
dexamethasone on days alive and
ventilator-free in patients with moderate or
severe acute respiratory distress syndrome
and covid-19: the codex randomized
clinical trial. Jama. 2020 oct
6;324(13):1307-16.

Long SS, Prober CG, Fischer M. Principles
and practice of pediatric infectious
diseases  e-book. Elsevier Health
Sciences; 2017 may 9.

Shaw JE, Sicree RA, Zimmet PZ. Global
estimates of the prevalence of diabetes for
2010 and 2030. Diabetes research and
clinical practice. 2010;87(1):4-14.

Acharya, Sourya, Samarth Shukla, and
Neema Acharya. Gospels of a pandemic- a
metaphysical commentary on the current
covid-19 crisis. Journal of Clinical and
Diagnostic Research. 2020;14(6)(june):
0a01-2.
Available:https://doi.org/10.7860/jcdr/2020/
44627.13774.



30.

31.

32.

33.

Anand and Pande; JPRI, 33(60A): 163-170, 2021; Article no.JPRI.79589

Arora, Devamsh, Muskan Sharma, Sourya
Acharya, Samarth  Shukla, Neema
Acharya. India in ‘flattening the curve’ of
covid-19 pandemic - triumphs and
challenges thereof. Journal of Evolution of
Medical and Dental Sciences-JEMDS.
2020;9(43):3252-55.
Available:https://doi.org/10.14260/jemds/2
020/713.

Bawiskar, Nipun, Amol Andhale,
Vidyashree Hulkoti, Sourya Acharya, and
Samarth Shukla. “Haematological
manifestations of covid-19 and emerging
immunohaematological therapeutic
strategies.” Journal of Evolution of Medical
and Dental Sciences-JEMDS. 2020;9(46)
(November 16):3489-94.
Available:https://doi.org/10.14260/jemds/2
020/763.

Burhani, Tasneem Sajjad, and Wagar M.
Naqvi. “telehealth - a boon in the time of
covid 19 outbreak.” Journal of Evolution of
Medical and Dental Sciences-JEMDS.
2020;9(29):2081-84.
Available:https://doi.org/10.14260/jemds/2
020/454.

Butola, Lata Kanyal, Ranjit Ambad,
Prakash Keshaorao Kute, Roshan Kumar
Jha, and Amol Dattaroa Shinde. “The
pandemic of 21st century - covid-19.”

34.

35.

36.

Journal of evolution of medical and dental
Sciences-JEMDS. 2020;9(39):2913-18.
Available:https://doi.org/10.14260/jemds/2
020/637.

Dasari, Venkatesh, and Kiran Dasari.
“Nutraceuticals to support immunity: covid-
19 pandemic- a wake-up call.” Journal of
Clinical and Diagnostic  Research.
2020;14(7):0e05-9.
Available:https://doi.org/10.7860/jcdr/2020/
44898.13843.

Dhok, Archana, Lata Kanyal Butola, Ashish
Anjankar, Amol Datta Rao Shinde,
Prakash Kesharao Kute, and Roshan
Kumar Jha. Role of vitamins and minerals
in improving immunity during covid-19
pandemic - a review. Journal of Evolution
of Medical and Dental Sciences-JEMDS.
2020;9(32):2296-2300.
Avaialble:https://doi.org/10.14260/jemds/2
020/497.

Gawai, Jaya Pranoykumar, Seema Singh,
Vaishali Deoraoji Taksande, Tessy
Sebastian, Pooja Kasturkar, Ruchira
Shrikant Ankar. Critical review on impact of
covid 19 and mental health. Journal of
Evolution of Medical and Dental
Sciences-JEMDS. 2020;9(30):2158-63.
Available:https://doi.org/10.14260/jemds/2
020/470.

© 2021 Anand and Pande; this is an open access article distributed under the terms of the creative commons attribution license
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://lwww.sdiarticle5.com/review-history/79589

170



