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Abstract

Background: Diabetes mellitus and hypertension are highly prevalent among patients with
severe COVID-19.

Aims: To study the mortality risk of COVID-19 infection in patients with type 2 diabetes and
additive effect of hypertension and obesity in the Iranian population.
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Methods: This was a cross-sectional survey of the national COVID-19 registry from the Iranian
Ministry of Health. The medical status of 22 002 patients with COVID-19 between 1 March and
30 April 2020 was analysed.

Results: Patients with type 2 diabetes had a higher risk of mortality with an odds ratio (OR) of
1.67 [95% confidence interval (Cl): 1.53-1.82, P

Conclusion: Type 2 diabetes, hypertension and obesity each predict mortality in Iranian
patients with COVID-19, and when they are present together, patients have a greater risk of
mortality.
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Introduction

COVID-19 is a rapidly spreading global pandemic. At the time of writing, there had been > 157
million cases and > 3 274 000 deaths from COVID-19 reported worldwide (1). The Islamic
Republic of Iran is known as the hotspot of COVID-19 in the Middle East (2), with around 2 640
000 cases and > 74 000 deaths recorded (1). Diabetes mellitus (DM) is associated with higher
mortality risk in hospitalized patients with COVID-19 (3), which was observed in previous
coronavirus epidemics, including the Middle East respiratory syndrome (4), and severe acute
respiratory syndrome (5). Patients with diabetes have an increased risk of infection. Also,
severe COVID-19 might worsen diabetes through direct effects on B-cell function, and could be
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a precipitating factor for acceleration of acute complications of diabetes (6). Patients with type 2
diabetes mellitus usually suffer from other comorbidities such as obesity and hypertension,
which can accentuate the poor prognosis and mortality risk of COVID-19 (7, 8). Furthermore,
among patients with severe COVID-19, type 2 DM (T2DM) and hypertension are more prevalent

(9).

Although the number of publications about COVID-19 has progressively increased in the Middle
East and North Africa (MENA), there is a need for accurate data on the epidemiology of
COVID-19 from all MENA countries (10). In this study, we studied the mortality risk in COVID-19
patients in the Islamic Republic of Iran with comorbid T2DM and the additive effects of
hypertension and obesity.

Methods

This was a cross-sectional survey from 1 March to 30 April 2020 of the national COVID-19
registry from the Iranian Ministry of Health, including 22 002 patients with COVID-19 from 58
medical universities located across 31 provinces. The following clinical information was
recorded daily from all medical centres: demographics, symptoms, signs, and physical
examination on admission, medical and medication history, anthropometrics, laboratory test
results (including complete blood count and inflammatory markers), imaging findings,
therapeutic interventions, and disease outcomes. Suspicion of diagnosis of COVID-19 was
based on clinical signs and symptoms as well as computed tomography, and definite diagnosis
was based on a positive reverse transcription polymerase chain reaction (RT-PCR)
nasopharyngeal swab test (11).

T2DM was defined according to positive medical history, consumption of antidiabetic
medication, or glycated haemoglobin 0 >06.5% and fasting blood glucosel >0 126 mg/dL.
Hypertension was defined based on medical history of patients or use of antihypertensive
medication. Obesity was defined as body mass index (BMI) > 30 kg/m2.

Data were analysed using SPSS for Windows version 24 (Chicago, IL, USA). Logistic
regression analysis was performed to show the adjusted effect of T2DM, hypertension and
obesity on the mortality risk of COVID-19. Hence, sex, age, BMI, smoking, and comorbidities
were included in the model.

The study was performed in accordance with the ethical standards of the institutional and/or
national research committee and with the 1964 Helsinki Declaration and its later amendments or
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comparable ethical standards. Informed consent was obtained from all individual participants
included in the study.

Results

There were 22 002 patients with suspicious diagnoses of COVID-19, and 17 476 (79.4%) had
definite diagnoses with positive RT-PCR nasopharyngeal swab test results. The mean age was
51.8 (21.1) years and 41.7% were female (Table 1). Among patients with positive RT-PCR
tests, 7713 (44.1%) had T2DM: 3016 (39.1%) female and 4697 (60.9%) male (Table 2), and
6060 (34.7%) had a history of hypertension ( Table 1 ). Among patients with T2DM, 4167 (54%)
had a history of hypertension and 5370 (69.6%) were overweight or obese (

Table 2

).

Logistic regression analysis showed that patients with T2DM, hypertension or obesity had a
significantly higher risk of mortality ( Table 3 ). The risk of mortality was significantly higher in
patients with T2DM and hypertension, or T2DM, hypertension and obesity than in patients with
any of the conditions alone.

Discussion

The current study shows that Iranian patients with COVID-19 with diabetes or hypertension or
both comorbid conditions had a significantly increased risk of mortality. When obesity was
added the mortality risk increased. Our results agree with a previous study in the MENA region
by Alguwaihes et al. which showed that patients with DM had a significantly higher mortality rate
than patients without DM (20.5% vs 12.3%) (12).

Due to the high prevalence of diabetes worldwide, these patients represent a large percentage
of the COVID-19 population. Mantovani et al. in a meta-analysis of 83 studies involving 78 874
patients hospitalized with COVID-19 in 2020 showed that the pooled prevalence of diabetes
was 14.34%. Hospitalized patients with diabetes had a 2-fold higher risk of having severe
COVID-19 and a 3-fold increased risk of mortality (13). In our study, 35% of all patients with
COVID-19 had T2DM. DM and hypertension are 2 of the more prevalent comorbidities among
patients with COVID-19 (14). Unfortunately, patients with DM, specifically T2DM, suffer from
other comorbidities and the additive effect of those diseases results in severe COVID-19. Khan
et al. showed that patients with 2 or more comorbidities such as T2DM and hypertension have a
2.5 times greater risk of worse outcome than patients with 1 or no comorbidities (15).
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Prevalence of hypertension was high in the general population. Current knowledge about
hypertension and COVID-19 is from observational studies that have shown an association
between hypertension and critical illness in COVID-19 but causality has not been established
(16, 17). There is evidence that obesity can increase the severity of COVID-19, and when it
coexists with other comorbidities such as diabetes, prognosis is even poorer (18). Moreover,
there is a current global pandemic of obesity, which could make COVID-19 more severe (19).

Our study had some limitations. There was a lack of investigation of clinical laboratory factors
such as glycaemic control, which can have a significant impact on mortality risk of COVID-19. In
some cases, diagnosis of T2DM and hypertension was based on self-report, and some patients
were newly diagnosed based on measurement of blood glucose and HbA1c. Unfortunately, the
exact type of diagnosis was not available, and there was no information in the national registry
about patients who were newly diagnosed with diabetes.

In conclusion, the current study shows that diabetes, hypertension and obesity each predicts
mortality in patients with COVID-19 in the Iranian population, and when they coexist, patients
have a greater mortality risk. Further studies are needed to investigate the effects of
comorbidities on other adverse effects of COVID-19.
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Risque de mortalité lié a I'infection par la COVID-19 chez les patients
iraniens souffrant de diabete de type 2, d'hypertension et d'obésité
Résumé

Contextel: Le diabete sucré et I'hypertension sont trés prévalents chez les patients atteints
d'une forme grave de COVID-19.
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Obijectifsl: Etudier le risque de mortalité lié & l'infection par la COVID-19 chez les patients
atteints de diabéte de type 2 et I'effet additif de I'hypertension et de I'obésité dans la population
iranienne.

Méthodesl: Il s'agissait d'une enquéte transversale du registre national de la COVID-19 du
ministére iranien de la Santé et de I'Education médicale. L'état de santé de 22 002 patients
atteints de COVID-19 entre le 1er mars et le 30 avril 2020 a été analysé.

Résultats(l: Les patients atteints de diabéte de type 2 présentaient un risque de mortalité plus
élevé avec un odds ratio (OR) de 1,67 [intervalle de confiance (IC) a 95 % : 1,53-1,82, p

Conclusionl: Le diabete de type 2, I'hypertension et I'obésité permettent respectivement de
prédire la mortalité chez les patients iraniens atteints de COVID-19, et lorsqu'ils sont présents
ensemble, les patients ont un risque de mortalité plus élevé.
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