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Diabetes Mellitus Is an Important Predictor for
Hospitalization and Mortality From the COVID-19
Infection: A Substantial Interface Between
Two Outbreaks

Khaled K. Aldossari

Abstract

Individuals with comorbidities such as diabetes mellitus (DM) are
more likely to develop the complications and fatalities from COV-
ID-19. Although researchers have performed studies across the
world to evaluate the interaction between DM and COVID-19 with
a specific focus on DM as a predictor or determinant for COVID-19,
these studies are not synthesized collectively to provide stronger
evidence. Hence we aimed to review the studies that have assessed
whether diabetes is a predictor or determinants for morbidity and
death among patients with COVID-19. Different articles were
searched from databases such as Google Scholar and PubMed. We
undertook a narrative review of full-text research articles that were
published in the English language both in developed and develop-
ing countries, with a specific focus on diabetes and COVID-19. All
primary research articles were examined for information pertinent
to the objective. We also reviewed all references of the eligible arti-
cle to avoid missing any article relevant to the topic of interest. The
existing evidence suggests that diabetic patients are at increased risk
for adverse outcomes including death from COVID-19. The syn-
thesis of the review revealed that evidence regarding diabetes as a
predictor or determinants for morbidity and death among patients
with COVID-19 is mixed. Individuals with diabetes are at risk of
infections such as COVID-19. Thus, most of the studies have identi-
fied DM as a predictor for mortality in patients with COVID-19. In
contrast, there are very few studies that reported contrary findings.
Individuals with DM are at higher risk of catching infections such
as COVID-19. This risk can be decreased, though not eradicated, by
maintaining optimum levels of glucose in the blood. Indeed, diabe-
tes was an important predictor for morbidity and death among pa-
tients with COVID-19. Therefore, these patients should take extra
precautionary measures with good glycemic control and frequent
monitoring of blood glucose.
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Introduction

Coronavirus disease 2019 (COVID-19) has spread quickly
across the globe [1, 2]. COVID-19 can lead to severe acute
respiratory tract infection among infected individuals, and it is
human to human transmission through saliva, nasal droplets,
hands, and surface contacts [3, 4]. Since the end of 2019, this
newly identified deadly illness has spread swiftly through Chi-
na and the remaining world. The rapidly spreading pandemic
of COVID-19 has caused substantial morbidity and mortality
[5, 6].

By March 16, 2020, the proportion of cases of COVID-19
had increased drastically outside China, and the number of af-
fected countries reporting confirmed cases to the World Health
Organization (WHO) increased drastically within weeks and
then within a few days. Ever since the first case of COVID-19
was detected in Wuhan in the Hubei district of China in late
November 2019, the virus has spread rapidly [7], owing to its
highly contagious nature, across countries and continents [5,
6]. With China reporting a significant decline in the incidence
of COVID-19 following these measures, countries around the
world were quick to follow suit [8]. On March 16, 2020, the
WHO declared the COVID-19 to be a pandemic which had
then affected 168,000 individuals and claimed 6,500 lives
across the globe [9].

An interactive web-based dashboard managed by the
Center for Systems Science and Engineering (CSSE) at Johns
Hopkins University, MD, USA estimates the total number of
cases to be 5,270,244, which includes 2,087,326 recoveries
and 340,116 deaths as of May 23, 2020 [10]. The COVID-19
global health pandemic has spoiled the health status, as well as
the quality of life of many individuals across the world. The
highly contagious nature of the virus and its tendency to spread
from person to person via aerosol droplets meant that the only
way to curb its swift spread was to impose containment meas-
ures by enforcing nationwide lockdowns and travel restrictions
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and by encouraging social distancing [11]. These measures
taken by different governments have affected the economies
and health system to a greater extent.

Individuals with health conditions such as diabetes mel-
litus (DM), hypertension (HTN), and severe obesity are more
likely to develop complications and fatalities from COV-
ID-19. Although a significant number of patients suffering
from these comorbidities might have remained asymptomatic,
but they have a higher potential to transmit the virus, which
in turn could increase the number of symptomatic individu-
als that need to be hospitalized. Considering the burden of
non-communicable and degenerative diseases such as DM,
HTN, and severe obesity both in developed and developing
countries and the substantially higher risk for COVID-19 and
its adverse outcomes in patients with these comorbidities, it
is possible the outbreak might have the potential to cause a
higher rate of disease and death among these patients. Moreo-
ver, DM is one of the primary causes of sickness globally and
is expected to upsurge significantly in the coming future [12].
Numerous studies have demonstrated a higher predisposition
of diabetic patients to some infectious diseases such as Staph-
vlococcus aureus and Mycobacterium tuberculosis [13, 14].
This might be because of the weak and dysregulated immune
system of the patients suffering from DM [15]. However, it is
proven that DM predisposes to some infections and mortality
from those infections, but it is still not clear whether DM is a
predictor or determinant for the prognosis of COVID-19 [13,
14]. Furthermore, it has been specified in the literature that
higher levels of blood glucose and DM are independent risk
factors for death and morbidity in the diagnosed patients of
COVID-19 [16].

Although researchers have performed studies across the
world to evaluate the interaction between DM and COVID-19
with a specific focus on DM as a risk factor for COVID-19,
these studies are not synthesized collectively to provide strong-
er evidence. Therefore, there is a need to undertake a review to
understand the interface between DM and COVID-19. Hence
the overarching objective is to review, appraise, and synthe-
size findings from different studies conducted on assessing the
relationship between DM and COVID-19. More specifically,
we aimed to review the studies that have assessed whether dia-
betes is a predictor or determinant to affect the prognosis of
COVID-19. This will help to guide clinicians and endocrinolo-
gists to provide appropriate treatment to the patients suffering
from DM, and also to guide these patients to take extra pre-
cautionary measures to prevent themselves from this deadly
disease.

Literature Retrieval

We searched articles from databases such as Google Scholar
and PubMed. For this narrative review, the authors undertook
controlled vocabulary and text-word searches in these two da-
tabases. All articles published on the topic of DM and COV-
ID-19 were included in this review. We searched all the articles
by using search terms such as “diabetes mellitus”, “DM” “DM
and COVID-19”, “diabetes mellitus and COVID-19” “interac-
tion between DM and COVID-19”, “diabetes mellitus as a risk
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factor for COVID-19” and “diabetes mellitus as a predictor of
COVID-19”. Studies were limited to human studies reported in
the English language, and studies conducted both in develop-
ing and developed countries were included. We examined all
primary and original articles pertinent to our objective while
conducting this review. Given the timing of pandemic from
COVID-19, we limited our search between 2019 and 2020 and
applied filter on the time period while searching the articles in
the databases. We undertook a search of electronic databases
by using a snowball sampling technique consisting of back-
ward and forward reference searching of articles to identify
the eligible articles. Besides, we also reviewed all references
of the eligible article to avoid missing any article germane to
the topic of interest. After searching for different databases and
following the above criteria, we reviewed full-text articles of
the studies that highlighted the interface or interaction between
DM and COVID-19.

Findings of the Narrative Review

The findings of the narrative review are divided into two main
sections. The first section gives a brief review of all the stud-
ies included in the review and whose objective was to assess
DM as a predictor or determinant for COVID-19 disease and
death. The second section gives a series of potential recom-
mendations and specific measures to be taken by the patients
suffering from DM but with and without COVID-19 infection.

Section 1: DM as a predictor or risk factor for COVID-19
morbidity and mortality

Generally, there is a scarcity of data about COVID-19 in pa-
tients with DM at the moment. However, the evidence from
available studies is summarized below in detail. A retrospec-
tive hospital-based study was conducted on 174 patients with
COVID-19 infection who were admitted to Wuhan Union Hos-
pital in China in February. The authors in their study analyzed
data on demographic characteristics, history of exposure, signs
and symptoms, medical history, laboratory reports, computed
tomography (CT) scans of the chest, and the treatment mo-
dalities from medical records of the patients. On average the
patients with COVID-19 in this study were 59 years old and
around half of the patients were males [17]. The authors found
that the most common underlying comorbidities were HTN
and DM. Also, patients with DM had more cardiovascular dis-
ease and less fever when compared with patients without dia-
betes. However, there were no significant differences in gender
and age and death rates between the two groups [17]. Further-
more, the authors also reported that as opposed to the patients
without diabetes, patients with diabetes were elderly, had more
symptoms such as nausea and vomiting and a higher rate of
death. However, there were no significant differences in sex
and other symptoms, time for follow-up, and the time from the
beginning of symptoms to admission in the hospital between
patients with and without DM [17]. Overall, whether interfer-
ence from other chronic diseases such as HTN or cardiovascu-
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lar diseases is existed or nor, authors found that severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) pneumo-
nia patients with DM are more severe than those without DM.
This was assessed from markers such as inflammatory factors
or hypercoagulability, organ damage, and they are at higher
risk of progressing into a worse prognosis [17].

Another study was conducted in Wuhan, China on 26
cases with fatalities to reveal the serious comorbidities [18].
This study demonstrated that the common comorbidities were
DM (42.3%), chronic bronchitis (19.2%), cerebral infarc-
tion (15.4%), HTN (53.8%), coronary heart disease (CHD)
(19.2%), and Parkinson’s disease (7.7%). This study also re-
vealed that DM was found in 42.3% of the total fatalities due
to COVID-19, which was the second most common disease
found in the patients of COVID-19, thus indicating the higher
burden of DM in these patients after HTN [18]. The authors
from this analysis concluded that the comorbidities such as
DM, HTN, CHD, cerebral infarction, and chronic bronchitis
were found to be severe factors that led to the mortality in the
patients infected with COVID-19. This further supports the
evidence that diabetes could be one of the predictors for poor
prognosis in patients with COVID-19 [18].

Likewise, one more study was conducted in 150 patients
in Wuhan, China on confirmed patients of COVID-19. The
authors used the database of Jin Yin-tan Hospital and Tongji
Hospital and undertook a multicenter study of 68 death cases
and 82 discharged cases who were confirmed cased of SARS-
CoV-2 on the laboratory testing [19]. Overall, the authors
found a positive correlation between the number of comorbidi-
ties and mortality from COVID-19 thus indicating that under-
lying comorbid could be a potential determinant for death in
the patients of COVID-19 [19].

In addition, the Chinese Centre for Disease Control and
Prevention published a report of 72,314 cases of COVID-19
that revealed an increased rate of fatality in diabetic patients
(7.3%) when compared to the overall mortality of 2.3% [20].
More specifically, this report showed that there was no mor-
tality in patients aged 9 years and younger [20]. However,
the case fatality rate was 8.0% in older patients (< 80 years
old) and 14.8% in those aged 80 years and older. Moreover,
the study also revealed that the case fatality rate was 49.0%
among severely ill cases, and it was higher among those with
prior comorbidities. For example, case fatality rate was 5.6%
for cancer, 6.0% and 6.3% for chronic respiratory disease and
HTN, 7.3% for diabetes, and 10.5% for cardiovascular disease
[20]. Among the 44,672 cases, 3.8% were health workers, and
63% in Wuhan only. This indicates an increased ratio of fatali-
ties among patients suffering from DM when compared to their
counterparts [20].

Additionally, an observational report that included 1,099
confirmed COVID-19 patients specified that in 173 severe
cases, there were comorbidities such as high blood pressure
(23.7%), DM (16.2%), and cardiovascular diseases (9%) [21].
The emerging data from a large observational study speci-
fies that diabetic patients indeed are at higher risk of getting
COVID-19 infection [21]. Similarly, authors in another study
analyzed electronic medical records such as demographics,
clinical manifestation, comorbidities, laboratory data, and ra-
diological materials of 140 hospitalized and confirmed COV-
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ID-19 patients [22]. In this particular study of 140 patients,
authors found that 30% had HTN and 12% had diabetes thus
further supporting the evidence of DM as a risk factor for
COVID-19 [22].

In contrast to the above studies, one more study conduct-
ed in China found contrary results to the above-mentioned
study, and this study was conducted on 140 diagnosed cases of
COVID-19, where around 82 patients were classified into non-
severe patients and 58 were classified as severe cases at the
time of admission in the hospital. On average, the participants
were 57 years old, and most of them were older patients [18].
The study found that DM (12.1%) and HTN (30.0%) were the
highly prevalent comorbidities among these patients suffering
from COVID-19. Overall, authors in this study did not find
diabetes as a predictor for severe disease course in patients
suffering from COVID-19, thus providing controversial results
when compared to the other studies [18]. This is consistent
with the analysis of 11 studies, which reviewed the laboratory
abnormalities among patients suffering from COVID-19. This
analysis concludes that elevated blood glucose or diabetes can-
not be considered as a risk factor of severe disease [23].

Section 2: precautionary measures need to be taken by the
patients with DM

Patients suffering from DM need to take some precautionary
measures either to prevent themselves from getting infected
by COVID-19, or to avert the spread of the infection of COV-
ID-19 if they have already caught the disease. These measures
are divided into two broader categories as discussed below.

Measures for prevention of COVID-19 in patients with DM

Given the nature of the disease and the weak immune system
of patients with DM, these patients must take some specific
measures to prevent themselves from this deadly disease in
the future. Firstly, patients suffering from DM must maintain
their blood glucose at the optimal levels, as it will help them in
plummeting the danger of infection. Besides, it is also impor-
tant for these patients to frequently monitor their blood glucose
levels and self-monitor their glucose levels in the blood. This,
in turn, will help them to lessen the risk of secondary bacterial
pneumonia. Secondly, people with DM and existing comorbid
such as cardiovascular and renal disease need exceptional care,
and patients should make efforts to stabilize their cardiac and
renal status to avoid getting an infection. Thirdly, these patients
with DM should take care of their nutrition and protein intake
to maintain the required amount of minerals and vitamins in
the body, otherwise, they can catch infection easily. Fourthly,
these patients need to exercise regularly to augment immunity;
however, it might be judicious to be extra careful and patients
should avoid places such as swimming pools or gymnasia with
large crowds. Lastly, patients suffering from DM should get
vaccinations against influenza and pneumonia as it will reduce
the likelihood of getting bacterial pneumonia after getting a
respiratory viral infection.
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Precautionary measures by the patients suffering from DM
and COVID-19

If a diabetic patient develops COVID-19, he or she can take
some of the control measures to avert the disease spread and
also to decrease the damage to their bodies. First of all, if a
person with diabetes develops symptoms of COVID-19, the
right health specialist in a particular country needs to be cog-
nizant as testing for COVID-19 is not available at all settings
and places. Secondly, it is very important to isolate the affected
person for 2 weeks or till the symptoms disappear, and patients
suffering from DM must follow the guidelines endorsed by
their respective countries. In addition, most of the individu-
als can be treated at home due to mild symptoms; therefore,
patients need to hydrate themselves with proper treatment
such as using acetaminophen for fever and symptomatic treat-
ment such as steam inhalation to get relief from running nose.
Moreover, patients with DM should measure their blood glu-
cose frequently if fever with hyperglycemia occurs because
there is a possibility to make frequent changes in dosage and
correctional bolus to maintain normoglycemia. It is imperative
for the patients suffering from DM to stop taking antidiabetic
medication that can reduce the volume of blood and cause hy-
poglycemia. Besides, the physicians might need to reduce the
dosage of oral antidiabetic medication if necessary. Patients
may need more frequent monitoring of blood glucose and drug
adjustment as per the guidelines and advice by their physi-
cians. Lastly, blood glucose should be frequently monitored
in hospitalized patients suffering from severe COVID-19 in-
fection. Oral antidiabetic medication such as metformin and
sodium-glucose cotransporter-2 inhibitors should not be given
to the patients as insulin is considered as the ideal mode of
therapy to control hyperglycemia in hospitalized and ill indi-
viduals suffering from DM.

Conclusions

Emerging evidence alludes that diabetic patient are at higher
risk for getting adverse outcomes from COVID-19 including a
higher rate of mortality. Analogous confirmation of risk among
diabetic individuals has been reported for the two former COV-
ID infections, severe acute respiratory syndrome that affected
numerous individuals in 2002 and disturbing thousands of per-
sons, mostly in Asia and the Middle East [24], and the Middle
East respiratory syndrome (MERS) in 2012 that affected more
than 2,000 persons, largely in the cities of Saudi Arabia [25].
Overall, the summary of the review revealed that evidence re-
garding diabetes as a predictor or determinant for morbidity
and fatality among patients with COVID-19 is mixed.

The majority of the evidence comes from studies con-
ducted in China, and there is a need for more evidence before
making any conclusion. However, most of the studies have
identified DM as a risk factor for mortality in patients with
COVID-19. Thus, diabetes could be regarded as a potential
predictor or determinant for the consequences of COVID-19;
therefore, additional attention should be provided to individu-
als suffering from DM. Since individuals with diabetes have
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a higher probability of getting infections such as COVID-19,
therefore, this probability of getting an infection can be de-
creased, however, completely not removed, by maintaining
glycemic levels in the body. All individuals with diabetes are
advised to get vaccinations against pneumonia and influenza.
Besides, these patients should take extra precautionary meas-
ures with good glycemic control and frequent monitoring of
blood glucose.
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