
Javid et al. 
Journal of Pharmaceutical Policy and Practice           (2023) 16:42  
https://doi.org/10.1186/s40545-023-00546-z

REVIEW

© The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/. The Creative Commons Public Domain Dedication waiver (http://​creat​iveco​
mmons.​org/​publi​cdoma​in/​zero/1.​0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Open Access

Journal of Pharmaceutical
Policy and Practice

COVID‑19 and diabetes in 2020: a systematic 
review
Farideh A. Javid1*, Fadi Abdul Waheed1, Nisa Zainab1, Hamza Khan1, Ibrahim Amin1, Ammar Bham1, 
Mohammed Ghoghawala1, Aneem Sheraz1 and Radi Haloub2 

Abstract 

Attempts were made to review the literature on diabetic patients who experience complications when they contract 
COVID-19, and to determine whether ethnicity and other risk factors play an important role in the development of 
symptoms and their severity, as well as responding to medications. A literature search was performed using five key-
words, namely COVID-19, diabetes, ethnicity, medications, and risk factors between January 2019 and December 2020 
using electronic databases such as PubMed, Science Direct, Google Scholar, Springer Link, and Scopus. Forty studies 
were included. The review indicated that diabetes was a significant risk factor for poorer outcomes and increased 
mortality associated with COVID-19. There were several risk factors for diabetic patients that increased their likelihood 
of poorer outcomes associated with COVID-19. These included black and Asian ethnicity, male sex with high BMI. In 
conclusion, patients with diabetes of black or Asian origin with high BMI, male sex, and older age had an increased 
risk of poorer outcomes associated with COVID-19. This highlights the importance of considering the history of the 
patient in prioritising care and treatment.
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Introduction
In 2019 a new strain of coronavirus was released known 
as ‘COVID-19’ from Wuhan, China. This new strain of 
coronavirus, named SARS-COV-2, rapidly spread and 
the WHO announced a worldwide pandemic within a 
matter of months. There has been a total of 58,274,308 
reported cases and 1,382,745 deaths worldwide and in 
the United Kingdom a total of 1,512,045 reported cases 
and 55,024 deaths from COVID-19 up to December 2020 
[1]. The virus has shown to be particularly deadly as it 
has a high rate of transmission. Evidence has shown that 
the most common symptoms include fever, dry cough, 

headache, fatigue, shortness of breath, sore throat, mus-
cle aches, as well as gastrointestinal (GI), cardiovascu-
lar system (CVS), and central nervous system (CNS) 
disturbances. More severe symptoms are seen in the 
elderly and patients with comorbidities. These patients 
commonly experience severe complications, which can 
ultimately lead to death. While some patients are asymp-
tomatic, they can be a carrier of the virus, which further 
complicates the control of transmission, particularly 
in individuals with comorbidities such as patients diag-
nosed with diabetes. Some studies have shown a higher 
mortality rate in diabetic patients when compared to 
non-diabetic patients. The increase in the mortality rate 
has led us to review the variables that contributed to the 
high mortality rate of COVID-19 in diabetic patients that 
were published up to the date of December 2020. Fur-
thermore, this article suggests the appropriate health-
care approach after the early diagnosis of COVID-19 for 
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diabetic patients and the interventions that the health-
care sector can consider reducing the risk of mortality.

Method
The Preferred Reporting Items for Systemic Reviews 
and Meta-Analysis (PRISMA) guidelines were followed. 
Briefly, a literature search was performed between Janu-
ary 2019 and December 2020. The following databases 
were searched: PubMed, Science Direct, Google Scholar, 
Springer Link, and Scopus.

Search strategy
The following five keywords were included in the search 
in all databases: “COVID-19” AND “Diabetes” AND 
“Ethnicity” AND “Risk factors”. Duplicates were removed 
using ‘OR’ as appropriate and where possible. Origi-
nal research articles were included. The exclusion cri-
teria included papers in other languages than English, 
commentaries, reviews, news reports, and conference 
abstracts. The process of screening, identification and 

inclusion for this review is shown in PRISMA chart in 
Fig. 1. From the search in the databases, 40 articles were 
within the defined criteria, that is, original research arti-
cles that were taken for further evaluation (Fig. 1).

Inclusion and exclusion criteria
The reviewers independently screened the titles and 
abstracts, and selected the studies that were within 
the inclusion and exclusion criteria. Studies were only 
included if they were original research articles, avail-
able as full text, and published between January 2019 to 
December 2020 in English language. Anything else such 
as reviews, commentaries, letters to editors or abstracts 
presented at scientific conferences were excluded.

Quality assessment
To avoid bias in the study, the inclusion criteria were 
strictly followed during the search process to provide 
reliable data. In addition, discussions were conducted to 

Records a�er �tles and abstract 
screened (n = 168) 

Records iden�fied through database searching (Pubmed=55, Google 
Scholar=75, Science Direct=198, Scopus=3, Springer Link=132)

(n = 463)

Records Screened

(n = 168)

Records Excluded 
(Duplicates)

(n = 12)

Full- text ar�cles assessed for 
eligibility

(n = 156)

Full- text ar�cles excluded, with 
reasons

(n = 116)

Studies included in qualita�ve 
analysis

(n = 40)

Studies included in systema�c 
review

(n = 40)

Fig. 1  PRISMA flow diagram showing the process of screening, selection and inclusion of relevant articles to the study



Page 3 of 14Javid et al. Journal of Pharmaceutical Policy and Practice           (2023) 16:42 	

resolve any conflict between the reviewers and consensus 
was developed.

Data extraction
The collected data including authors, year, objectives, key 
findings, country from eligible articles were included in 
Table 1.

Results
The total number of articles retrieved from each data-
base using the relevant keywords included 463 articles 
(Pubmed = 55, Google Scholar = 75, Science direct = 198, 
Scopus = 3, Springer Link = 132). Duplicates and irrel-
evant articles were removed according to the inclusion 
and exclusion criteria, resulting in 156 articles. The 156 
articles were screened in compliance with the PRISMA 
checklist, which identified a total number of 40 relevant 
articles that were included in the study. In an analysis of 
40 papers, two main themes were identified. These are: 
(a) COVID-19 in diabetic patients is associated with high 
mortality, and (b) Patients’ characteristics could influence 
COVID 19 symptoms in diabetic patients. 

COVID‑19 in diabetic patients is associated with high 
mortality
Research by Holman and his colleagues showed that 
mortality rate of diabetic patients with COVID-19 is 
higher than non-diabetic patients [2]. According to the 
Office for National Statistics from January 2, 2017, to 
May 11, 2020, in England, out of 1604 people with type 
1 diabetes who died from all causes, 464 of these deaths 
were related to COVID-19 [2]. Furthermore, 36,291 peo-
ple with type 2 diabetes died from all causes, and 10,525 
of these deaths were COVID-19 related; the percentage 
of deaths in diabetic patients is approximately 29% [2]. 
Compared to previous years, this study showed that the 
number of people who died of diabetes was significantly 
higher due to the emergence of COVID-19 [2].

Studies in Scotland indicated that of 319,349 diabetic 
people, 2724 people contracted COVID-19 and 1082 had 
severe symptoms. However, of the non-diabetic people, 
4081 people (0.1%) from 5,143,951 suffered from severe 
or fatal COVID-19 [3].

This is supported by a study conducted in a hospital 
in Iran, where among the 595 COVID-19 patients, 148 
patients had diabetes. Patients with diabetes were found 
to have more comorbidities and complications compared 
to those without diabetes, which required them to have 
more respiratory support [4]. The rise in these compli-
cations could possibly be due to the detrimental effects 
of the SARS-CoV-2 virus on the immune system, as dia-
betic patients already have increased levels of inflamma-
tory markers, which could explain why diabetic patients 

have higher mortality rates if they contracted Covid 19. 
This shows that the mortality rate in COVID-19 patients 
with diabetes is still considerable and the inflammatory 
response in diabetic patients is much more severe com-
pared to the background population [5–7].

Another study reported that 6256 patients were hospi-
talized with COVID-19 and many patients were patients 
with type 2 diabetes. These patients were divided into 
two groups, one group was treated with metformin 
while the other group was in the non-metformin group. 
Of the 2333 patients who were in the metformin group, 
394 of them died, indicating a mortality rate of 16.9%. 
3923 patients were in the non-metformin group and 791 
of them died, indicating a mortality rate of 20.2%. As a 
result, metformin was linked to a decrease in mortality in 
COVID-19 patients in diabetic patients [8].

Patients’ characteristics could influence covid 19 symptoms 
in diabetic patients
The studies showed variations in symptoms in relation 
to the characteristics of the patients. In this theme, four 
subthemes were identified: older diabetic patients suf-
fer from severe symptoms, males are more likely to be 
badly affected, non-white diabetic patients are at higher 
risk, the higher the BMI, the higher the risk in diabetic 
patients.

The results also showed that age contributes to the 
severity of COVID-19 symptoms. The results showed 
that older age and being male increased the chance of 
fatality from COVID-19 for type 1 and type 2 diabetic 
patients [2]. In another study, 2.8% of the people who 
developed severe COVID-19 were under 50  years old, 
while 97.3% were over 50  years old. The results of the 
study also showed that men were more likely to have 
severe COVID-19 than women (0.4% vs 0.3%). Further-
more, 51 of 34,383 people (0.1%) that had type 1 diabetes 
and 1008 people (0.4%) who had type 2 diabetes suffered 
from severe or fatal COVID-19 [3].

Studies have also shown that different underlying 
health complications and comorbidities can further 
exacerbate the state of a patient’s disease. A study car-
ried out in hospitalized COVID-19 patients in Mexico 
showed that of 15,529 patients, 62.6% were over the age 
of 40, 57.8% were men and a high proportion were diag-
nosed with diabetes (18.4%), hypertension (21.9%) and 
obesity (20.9%) [9]. This finding is similar to other stud-
ies that have focused on COVID-19 risk factors where it 
was found that the key characteristics of COVID-19-dead 
patients included older age, male, as well as comorbidities 
such as diabetes, obesity, hypertension, cardiovascular 
disease, and respiratory disease [10–13]. This implies that 
older age and male in conjunction with underlying health 
comorbidities such as diabetes, hypertension, and obesity 
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can increase the risk of mortality in COVID-19 patients 
and correlate with poor clinical outcomes, as they can 
make an individual more susceptible to an inflammatory 
reaction that results in rapid progression of the disease 
and adverse prognosis of COVID-19. This statement is 
also supported by other sources [14–27], which empha-
sizes the importance of maintaining a healthy lifestyle 
during the pandemic to reduce the risk of developing 
underlying comorbidities [28].

Patients who had diabetes were older, more prone to 
receiving mechanical ventilation and ICU, and had higher 
mortality. The clinical characteristics of these patients 
included elevated D-dimer levels, increased white blood 
cell count, neutrophil count, C-reactive protein as well as 
having a more severe inflammatory response [29].

In Iran, 595 patients with COVID-19 with diabetes 
were hospitalized, of these patients were men and the 
median age was 55  years, 148 of the patients (24.9%) 
were diabetic and those who had diabetes also had more 
comorbidities than non-diabetic patients such as hyper-
tension (48.6% vs 22.3%), chronic liver disease (9.4% 
vs 4%), chronic kidney disease (16.2% vs 7.6%) and car-
diovascular disease (27% vs 16.1%) [4]. Laboratory test 
results showed that the diabetic patients had higher white 
blood cell counts compared to non-diabetic patients but 
had lower red blood cell counts. While the patients were 
in hospital, 511 patients (86%) received oxygen therapy; 
in a form of inhalation, non-invasive ventilation, or inva-
sive mechanical ventilation 402, 81 and 28, respectively. 
Complications included acute respiratory distress syn-
drome (ARDS), shock, and secondary infections and 
from the patients—65 died, 156 were discharged, and 374 
remained in hospital. When comparing the complica-
tions, the study showed that patients with diabetes were 
more likely to have suffered ARDS (19.2% vs 8.7%), shock 
(17.6% vs 6.5%), and secondary infection (19.2% vs 8%) 
than non-diabetic patients [4]. It has been observed that 
diabetic patients needed more oxygen compared to non-
diabetic patients (80.4% vs 63.3%) and the figures showed 
the same pattern for the different ventilations.

Ethnicity was seen to have a potential link in the wors-
ening prognosis in COVID-19. The anti-SARS-CoV-2 
IgG seroprevalence of South Asian and Black hospital 
staff was reported to be significantly higher than that in 
white staff [30]. Some studies reported that individuals 
from non-White ethnic groups were associated with an 
increased risk of COVID-19 infection, hospitalisation, 
and ICU admission) compared to the White ethnic group 
[31, 32]. Black patients were more likely to be hospital-
ized, need intubation, received mechanical ventilation, 
and had an increased mortality rate when compared 
with White patients [11, 33, 34]. It was also reported 
that the Black and Hispanic ethnicities were significantly 

associated with testing positive for COVID-19. These 
results suggested that individuals from minority ethnic 
groups are associated with increased risk of infection 
with COVID-19 and ethnic minority individuals have 
worse/negative clinical/disease outcomes when com-
pared to the majority ethnic group [35]. On the other 
hand, studies have reported that in hospitalized patients 
with COVID-19, black and Hispanic ethnicities were 
not significantly associated with mortality [27, 33, 34]. 
However, although these results suggest that black and 
Hispanic ethnicities are not associated with increased 
mortality in COVID-19 patients, they do not diminish 
the risk of negative outcomes in black and Hispanic indi-
viduals other than death.

Further studies reported that Black individuals had 
more COVID-19 risk factors than white individuals and 
that hospitalised Black COVID-19 patients had more 
chronic diseases when compared to other ethnicities [35, 
36]. COVID-19 comorbidity risk factors included obe-
sity/higher BMI, diabetes, hypertension, and chronic kid-
ney disease, which were more prevalent in Black patients 
compared to White patients [33, 35, 37]. Adiposity/
obesity was more strongly associated with an increased 
risk of positive tests and death in non-white COVID-19 
patients compared to white individuals [38].

A study carried out on 872 patients with 48.1% Black, 
33.7% White, 5.6% Asian and 12.6% mixed/other Asian 
reported a higher risk ratio of 3.12 in the Black ethnic 
group compared to the White population which had a 
hazard ratio of 2.97 with black people between the ages 
of 45 and 65 having an especially high rate of hospital 
admissions [39]. Moreover, the prevalence of hyper-
tension, diabetes, chronic kidney disease, and obesity 
were higher amongst Black patients compared to White 
patients with COVID-19. Diabetes and obesity were 
also more common among Asian patients compared to 
patients who were White [39].

At the University Hospitals of Leicester (UHL) NHS 
Trust, Martin et  al. reported that with conditions such 
as diabetes, 11.6% and 12.7% of Black males and females 
had the disease, respectively. This percentage was lower 
in the white male and female groups with 10% and 
8.5%, respectively [30]. Higher mortality was reported 
in Blacks and Asians than in White ethnic groups diag-
nosed with T1DM; the reported hazard ratio for Black 
was 1.77, for Asians 1.57 and 1 for Whites [2]. Further-
more, differences in the number of hospital ICU admis-
sions were reported in different ethnic groups, the hazard 
ratios for Indians, Blacks and White were 2.37, 2.89, and 
1, respectively [32, 33]. A study in Dubai also showed a 
link between males and people with the BAME having a 
worse prognosis with COVID-19 than those who are not 
[20].
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Other studies further confirmed that patients of Black 
and Asian background with type 1 diabetes had an 
increased risk of mortality compared to White people 
[2]. For type 2 diabetes, the deaths from COVID-19 were 
a lot higher in people from BAME ethnicity. The results 
also showed that patients who had hyperglycaemia before 
had a strong link with COVID-19 related death. This was 
shown as type 2 diabetic patients who had a HbA1c of 
59  mmol/mol had a higher chance of COVID-19 mor-
tality than those with lower levels. In this study, patients 
with type 1 and type 2 diabetes had an increased chance 
of mortality if they were obese, especially people of 
Asian and Black ethnicities. Having impaired renal func-
tion also increased the number of deaths in both types 
of diabetic patients. Additionally, hypertension (systolic 
pressure over 140  mm HG) was linked to COVID-19 
mortality in people with type 2 diabetes in Asian and 
Black ethnicities. Other comorbidities that were reported 
such as stroke and heart failure, which further increased 
the risk of COVID-19 mortality in type 1 and type 2 dia-
betic patients. The study results also showed that type 2 
diabetes patients taking at least one hypertensive drug 
had an increased chance of COVID-19 mortality, while 
statins reduced mortality rates [2].

HbA1c and CRP levels, as well as the incidence of dia-
betes, were higher in Black and Asian individuals than 
in White individuals, even at a younger age. Patients 
of Black ethnicity were 4 times as likely to be hospital-
ized for COVID-19, and Asian and other ethnic groups 
were twice as likely to be hospitalised for COVID-19, 
compared to patients who were White [32]. According 
to other studies, Black patients were also observed to 
be more likely to test positive for COVID-19 (41.8% vs 
13.2%) and were more likely to be admitted to the hospi-
tal with COVID-19 (52.7% vs 38.6%) than White patients. 
In White patients, more comorbidities were associated 
with hospitalisation for COVID-19, whereas this was not 
the case for Black patients [34].

Discussion
Attempts were made to review the literature focus-
ing on diabetic patients who experienced complications 
when they contracted COVID-19, as well as the impact 
of ethnicity, which may play an important role in terms 
of the development of symptoms and their severity and 
the response to medications. Although it was found that 
diabetes is a risk factor for COVID-19, many people with 
diabetes also have other underlying health conditions, 
therefore this should be considered as a possible contrib-
uting factor for the worse outcomes of covid-19 in people 
with diabetes. It was found that at least 40% of patients 
with diabetes had at least 1 microvascular comorbid-
ity (renal disease, neuropathy, diabetic eye disease), 

79% at least 1 macrovascular comorbidity (coronary 
disease, cerebrovascular disease, hypertension, heart 
failure), and 61% at least 1 non-diabetes-related comor-
bidity (lung disease, cancer, arthritis) [32]. In addition 
to this, it was found that patients with multiple comor-
bidities had poorer management of their diabetes, which 
with other comorbidities further increased their risk 
of poorer COVID-19 outcomes. Patients with diabetes 
have a more severe inflammatory response, leading to 
poorer outcomes associated with COVID-19 compared 
to patients without diabetes [32]. Although in another 
study, it was reported that patients with diabetes, but 
without other comorbidities, were still at increased risk 
of severe pneumonia, release of enzymes related to tissue 
injury, excessive uncontrolled inflammation responses, 
and hypercoagulable state associated with dysregula-
tion of glucose metabolism. In these patients, serum lev-
els of inflammatory biomarkers such as IL-6, C-reactive 
protein (CRP), ferritin and D-dimer were significantly 
higher [40]. This suggested that patients with diabetes are 
more likely to experience the ‘cytokine storm’ and a more 
severe inflammatory response, which ultimately leads to 
worse outcomes associated with COVID-19. Therefore, 
it can be suggested that diabetes alone is a risk factor 
for COVID-19 and that the complications that arise are 
not due to other comorbidities. In addition, the levels of 
neutrophils were abnormally high in these patients, and 
the levels of lymphocytes were lower, again suggesting a 
higher risk of inflammatory responses and hypercoagula-
ble state leading to worse outcomes [4, 40].

Black and Asian individuals were at increased risk 
for diabetes and were a risk factor for worse outcomes 
associated with COVID-19. This suggested that Black 
and Asian people are likely to be predisposed to worse 
outcomes and an increased risk of hospitalization with 
COVID-19 [13]. People with diabetes are likely to have 
more than one comorbidity, and people from ethnic 
minorities are more likely than White people to have dia-
betes. This suggests a correlation between ethnicity and 
the risk of developing diabetes, which in turn increases 
the chance of developing other comorbidities. Previous 
studies have suggested that people of ethnic minorities 
are more likely to have comorbid conditions than white 
people. As people of ethnic minorities are more likely 
to suffer from multiple comorbidities, this also suggests 
that they are at higher risk of developing COVID-19. 
Although studies found that more comorbidities were 
associated with COVID-19 in White patients but not in 
Black patients, the higher prevalence of comorbidities 
in Black patients may still put them at increased risk of 
poorer outcomes associated with the virus [33].

Studies also showed that there was a significantly 
higher number of patients with type 2 diabetes (10,525 
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patients) that died from COVID-19 compared to patients 
with type 1 diabetes (464 patients) [2]. Since the inci-
dence of diabetes was higher in Black and Asian individu-
als even at a younger age compared to White patients, 
this suggests that type 2 diabetes more than type 1 diabe-
tes pre-disposes people of a Black or Asian ethnic back-
ground to worse outcomes and a higher risk of mortality 
associated with COVID-19 [41].

Interestingly, male gender was a risk factor for COVID-
19 mortality and increased oxygen requirements [42]. 
Males are at a much higher risk of poor outcomes asso-
ciated with COVID-19 compared to women. Evidence 
has shown that men are at a higher risk of developing 
diabetes at a younger age and a lower BMI compared to 
women [43]. Therefore, a higher prevalence of diabetes 
among men may play a significant role in predisposing 
the male sex to increased COVID-19 mortality.

In addition, studies have shown that patients that have 
chronic kidney disease (CKD) are more likely to test posi-
tive for COVID-19 and are at an increased risk of mortal-
ity from COVID-19 [19, 42]. The kidneys contain ACE-2 
Receptors, which allows the virus to directly target the 
kidneys and cause damage to the podocytes. Many 
patients who develop COVID-19 also develop acute Kid-
ney Injury, and studies have shown that patients who 
have a history of CKD are at an increased risk of devel-
oping acute kidney injury [44]. In fact, 35% of patients 
who developed acute kidney injury had a history of CKD 
[46]. Furthermore, studies have shown that patients with 
COVID-19 have shown reduced kidney function, char-
acterised by abnormal levels of proteins in the urine 
(proteinuria) and the presence of blood in the urine (hae-
maturia) [44]. Additionally, diabetes is the most common 
cause of chronic kidney disease.

Interestingly, studies have shown the transmembrane 
protease serine 2 (TMPRSS2) to be expressed at a higher 
level within the nasal epithelium in Black people com-
pared to other ethnicities. The SARS-CoV-2 virus uses 
TMPRSS2 as a host for S protein priming and fusion of 
viral and host cell membranes, which could explain why 
there is a higher infection burden amongst Black people 
[46].

Other published data have also shown that patients 
with diabetes and hyperglycaemia have a greater risk of 
being more severely affected by SARS-CoV-2 compared 
to those with normoglycemia and who are non-diabetic 
[48]. A study investigating the impact of glycaemic con-
trol on the severity of COVID-19 found that patients 
with an HbA1c of 86 mmol/mol or greater had a higher 
risk of COVID-19-related mortality than those with a 
lower HbA1c (47–52 mmol/mol) [2]. This shows that dia-
betic patients are more at risk of developing a hypergly-
caemic state which could have an impact on the rate of 

COVID-19 related mortality and the severity of infection. 
This finding is similar to other studies that have focused 
on risk factors for COVID-19 [3, 47–50]. It was also 
shown that patients who had hyperglycaemia also had 
elevated IL-6 and D-dimer levels [48]. This implies that 
glycaemic control is a significant factor in the severity 
of SARS-CoV-2 infection, and COVID-19 patients who 
have elevated HbA1c levels tend to have a more severe 
inflammatory response.

Limitations
Although this study contains credible information high-
lighting the impact of COVID-19 in conjunction with 
diabetes and relevant risk factors and treatment strate-
gies, there were several limitations in this review. First, 
this study only included original research articles and 
excluded secondary studies, thus preventing a variety of 
expert perspectives and insights. The studies included 
within this review were from different countries, which 
could insinuate a lack of under reporting and thus impact 
the quality of data. The predefined inclusion criteria 
meant that articles published between January 2019 to 
December 2020 could only be included, which could have 
meant that we missed out on additional insights and key 
findings on COVID-19. Furthermore, due to the rapidly 
changing management of COVID-19, some of the find-
ings and results could be affected. However, despite these 
limitations, this review does provide key information and 
insights on the impacts of COVID-19 in correlation with 
diabetes, and the associated risk factors and therapeutic 
approaches used to manage and/or prevent progression 
of the disease and the adverse effects of SARS-CoV-2.

Conclusions
The accumulated data confirmed that patients with dia-
betes are at an increased risk of COVID-19, some of the 
risk factors for these patients included BAME ethnicity, 
high BMI, male gender and older age. Patients with these 
risk factors were predisposed to worse outcomes associ-
ated with COVID-19. More research is required to inves-
tigate additional risk factors for people with diabetes 
that may predispose them to worse outcomes associated 
with COVID-19. Although attempts to vaccinate people 
have progressed rapidly, further research is needed to 
consider the speed with which the virus is mutating and 
the fact that some individuals may not respond well to 
vaccination.
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