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Abstract

Background: Coronaviruses are a group of RNA viruses that cause respiratory tract infections ranging from mild to critical
illness in humans and animals. The prevalence of diabetes mellitus (DM) and raised blood glucose levels can act as independent
factors of mortality and morbidity related to COVID-19.

Objective: Aim of the study is to analyze detailed clinical data of patients with diabetes and confirmed COVID-19 and to
compare the clinical outcome of Covid-19 cases between diabetic and non-diabetic patients.

Method: A retrospective cohort study was conducted among 300 patients of confirmed COVID-19 admitted to ICU of
Bangabandhu Sheikh Mujib Medical University (BSMMU), Dhaka, Bangladesh during July 2020 to December 2020.

Results: In this study, maximum number (49%) of patients was in the age group of 61 to 75 years and minimum number (3%)
of patients were 15 to 30 years of age group. There were (74.33%) male patients and (25.67%) female patients. Regarding
co-morbidities, more than half of the patients were suffering from Diabetes (60.22%) and Hypertension (53.44%). Significant
amount of patients were also suffering from chronic obstructive pulmonary disease (27%) and bronchial asthma (16.66%).
Ischemic heart disease was (10.33.%), chronic kidney disease (10.89%) and hypothyroidism(9.78%) at the time of admission.
Among the three group we found that mortality rate of diabetic patients is higher than non-diabetic patient’s. Mortality rate
in non-diabetic case were 53.78% , diabetic patients without other co-morbidity were 75% and diabetic patients with other
co-morbidity were 86.78%. In every group male mortality was higher than female mortality.

Conclusion: In this study we compared the clinical features of COVID-19 patients with diabetes and non-diabetic ICU admitted
cases. Diabetic patients with other co morbidities in ICU cases showed higher rates of mortality. The high mortality in severe

COVID-19 patients with diabetes indicated that we need more supervision on these patients.
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Introduction

The world is now facing Corona virus disease 2019
(COVID-19) which is rapidly spreading [1,2] all over the
world. Corona virus is an irresistible, infectious illness of the
respiratory framework brought about by a shifting, novel
strain of the severe intense respiratory disorder related
COVID (SARS-CoV) known as the severe intense respiratory
condition related to COVID 2 (SARSCoV-2) [3]. SARS-CoV-2
is an encompassed, beta Covid-19 comprising of a solitary
abandoned positive-sense RNA (23e32 kb) as its center
hereditary material [4]. SARS-CoV-2 for the most part spreads
through Human to human transmission (HHT) by methods for
respiratory drops through direct contact or fomite and mist
concentrates [5,6]. With expanding quantities of instances of
COVID-19 universally, the World Health Organization (WHO)
proclaimed the COVID-19 outbreak a pandemic on March 11,
2020. As of 3rd March, 2021, the world has already witnessed
2,560,638 deaths among 115,302,022 cases and Bangladesh
has reported 547,316 confirmed cases among which
498,391 has recovered and 8,423 died [7]. Many studies
have reported the epidemiologic and clinical characteristics
of patients with COVID-19. Respiratory distress, persistent
worsening cough, fever, fatigue, sore throat, rhinorrhea,
diarrhea, chest pain, normal or reduced white blood cell
count, and imaging evidence of viral pneumonia are the
clinical features of COVID-19. Some patients had rapid organ
dysfunction, including acute respiratory distress syndrome
leading to death [8].

Diabetes mellitus is an chronic metabolic sickness
described by the event of hyperglycemia for a drawn-out
period. It is related to serious long-term complications,
including cardiovascular disease and chronic kidney disease
[9]. Diabetes is among the top 10 causes of adult deaths
worldwide which affects 422 million people, has a major
impact on global health and 1.6 million deaths are directly
attributed to diabetes each year [10]. Two corona viruses
have emerged in the past two decades that have caused
widespread respiratory illness and deaths. In 2002, SARS
coronavirus (SARS-CoV) was first emerged in China, causing
severe acute respiratory syndrome (coronavirus). Another
corona virus, MERS-coronavirus (MERS-CoV) causing Middle
East respiratory syndrome emerged in Saudi Arabia in 2012.
Diabetes was a risk factor for poor prognosis and mortality
which was revealed by the experience with both of the
syndromes [11,12]. Similarly, the clinical characteristics of
COVID-19 showed a similar trend of initial reports [13,14].
Recent studies have advanced that the prevalence of diabetes
mellitus (DM) and raised blood glucose levels can act as
independent factors of mortality and morbidity related
to COVID-19 in spite of having quite limited data; right off
the bat since people with diabetes have a delayed recovery
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duration from viral illnesses due to having an undermined
immune system and also for the infection’s capacity to
support itself in a climate with high glucose levels putting
people with diabetes mellitus in a weak situation from the
part of setbacks because of COVID-19 [15]. Many studies
have suggested that in patients the prevalence of diabetes
with mild covid-19 may range from 5.7% to 5.9%, [16] while
the prevalence of diabetes mellitus in patients with severe
Covid-19 has seen a sharp rise from 22.2% to 26.9% [17].
These epidemiological confirmations demonstrate a basic
part of diabetes in patients with extreme Corona virus.
Diabetes and hyperglycemia are accounted for to intensify
aggravation by expanding the arrival of tumor putrefaction
factor a (TNFa) and interleukin (IL) 10 [18]. Moreover,
diabetes may prompt to lung dysfunction, like diminished
constrained expiratory volume and constrained crucial limit
[19]. Therefore, diabetes could possibly be a risk factor for
covid-19.

It has been reported that ICU patients have a higher
proportion of diabetes compared with non-intensive care
unit (ICU) patients [16]. Itis recommended that diabetes may
influence the clinical appearances and illness movement of
patients. To explain the clinical attributes of diabetes joined
with COVID-19, we reflectively gathered and examined
point-by-point clinical information of patients with diabetes
and affirmed COVID-19, portrayed their clinical qualities,
and contrasted clinical attributes of patients with diabetes
of ICU patients.

Objective
General Objective

e The objective of this study is to analyze detailed clinical
data and outcome of COVID-19 positive patients with
diabetes.

Specific Objective

e To compare the clinical outcome of Covid-19 cases
between diabetic and non-diabetic patients.

e To compare the mortality rate of confirmed COVID-19
patients between diabetic, non diabetic and diabetic
with other co morbidities.

Method

This retrospective-observational study was conducted
on 300 confirmed COVID-19 patients admitted in intensive
care unit of Bangabandhu Sheikh Mujib Medical University
(BSMMU), Dhaka, Bangladesh during July 2020 to December
2020.
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Inclusion criteria

e  Adults (over 18 years old).

e Laboratory confirmation of covid-19 by real- time PCR.

e Chest CT findings meeting the standard for diagnosis of
covid-19.

Exclusion criteria

Missing data on clinical characteristics.
Missing data on laboratory characteristics.

Data collection

From patients’ electronic medical records epidemiologic,
demographic, clinical, laboratory, radiologic, treatment, and
outcome data were obtained. All information was collected
and managed with a data collection form. To ensure the
accuracy of the data, 2 researchers (YYL and ZS]) checked the
data independently.

Statistical analysis

All data were analyzed by SPSS (V.22.0) statistical tools

Result

Table 1 shows the age distribution of the patients. Here
maximum number (49%) of patients were in the age group

of 61 - 75 years and minimum number (3%) were in the 15 -
30 year’s age group. The mean age was 62.8 years.

Shows the gender distribution of the patients. Among
the 300 patients, 223 (74.3%) were male and 77 (25.6%)
were female.

Figure 1: Gender distribution.

Patients were admitted with symptoms like, respiratory
distress/shortness of breath (100%), persistent worsening
cough (60%), fatigue (55%), and fever (40%). Patients were
also present with sore throat (35%), rhinorrhea (30%),
altered mental status (20%), diarrhea (10%) and chest pain
(5%) as shown in figure 2.

Figure 2: Symptoms of the ICU patients

Regarding co-morbidities, more than half of the patients
were suffered from diabetes (60.22%) and hypertension
(53.44%). Significant amount of patients were also suffered
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from chronic obstructive pulmonary disease (27%) at the
time of admission. Other less common co-morbidities are
shown in table 2.
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Symptoms Frequency Percentage (%)

Diabetes mellitus 181 60.22%

Hypertension 160 53.44%

Chronic obstructive pulmonary disease 81 27.00%

Ischemic heart disease 31 10.33%

Chronic kidney disease 33 10.89%
Bronchial asthma 50 16.66%
Hypothyroidism 29 9.78%

Table 2: Co-morbidities of the patients.

We divided the 300 patients into two separate groups.
Total 181(60.22%) patients with diabetes were included in

group A and 119(39.78%) patients without diabetes were
included in group B.

Parameters Frequency Percentage Male Percentage Female Percentage
Group A (Diabetic) 181 60.22% 144 48% 37 12%
Group B (Non-diabetic) 119 39.78% 95 32% 24 8%
Total 300 100% 239 80% 61 20%

Table 3: Groups of ICU patients.

The group of 181 diabetic patients (Group A) were sub-
divided into two other groups. Group Al total 121 patients

were diabetic with other co-morbidities and group A2 total
60 patients were diabetic without other co-morbidities.

Parameters Frequency | Male | Male Percentage | Female | Female Percentage | Total Percentage
Group AL: Diabetic patients |, 77 63.64% 44 36.36% 100%
with other co-morbidities
Group A2: Diabetic
patients without other co- 60 45 75.00% 15 25.00% 100%
morbidities
Total 181 122 67.4 59 32.60% 100%

Table 4: Sub-groups according co-morbidities of diabetic patients.

Among the three groups of patients, In Group Al:
among 121 diabetic patients with other co-morbidities total
105 patients were dead where male mortality was highest
77.14% and female mortality were (22.86%). In Group A2:
among 60 diabetic patients without other co-morbidities

total 45 patients were dead where male mortality was

highest 75.56% and female mortality were (24.44%). In
Group A3: among 119 non-diabetic patients total 45 patients
were dead where male mortality was highest 65.6% and
female mortality were (34.4%). Mortality rate was found to
be higher in ICU male patients (Table 5).

Parameters Frequenc Total | Male | Male Mortality | Female Female Total Mortality
9 Y | Death | Death (%) Death | Mortality (%) Percentage
Group Al Diabetic patients |, 105 | 81 77.14 24 22.86 86.78
with other co-morbidities
Group A2: Diabetic patients o
without other co-morbidities 60 45 34 75:56 11 2444 75.00%
Non-diabetic 119 64 42 65.6 22 34.4 53.78
Total 300 214 159 55

Table 5: Mortality rate of different groups of patients.
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Discussion

This retrospective-observational study provides
information on the clinical characteristics of patients with
diabetes and COVID-19 in Dhaka, Bangladesh. We acquired
the definite clinical information of the patients included. The
2019 CoV is the seventh known COVID that can taint people,
and the other 6 are human COVID (HCoV)- 229E, HCoV-
0C43, HCoV-NL63, HCoV-HKU1, extreme intense respiratory
condition related COVID (SARS-CoV), and Middle East
respiratory disorder related COVID (MERS-CoV) [20]. The 2
profoundly pathogenic infections, SARSCoV and MERSCoV,
cause extreme respiratory disorder in people and the other
4 human Covids prompt gentle upper respiratory sickness.
Like SARS-CoV and MERS-CoV, the progressing episode of
COVID-19 has been proclaimed by the WHO as a worldwide
public health crisis. A very few studies have exposed the
clinical qualities of COVID-19 [1,21,22]. In our study we have
studied 300 covid-19 patients and their mean age was 62.8
years. In another study [23] from our country showed mean
agewas42.59+14.43 years. Mean age of patients were more in
this study because this study was done on ICU patients where
the patients were elderly and multiple co-morbid. We found
a greater percentage of male (74.33%) than female (25.67%)
affected with COVID-19. Similar male preponderance was
found in other studies, 73% of the first reported study of
China [24] or 63% of a study in DMCH, Bangladesh [25].
Based on our study, the symptoms of COVID- 19 patients with
diabetes were similar to the general population as previously
reported; the most common symptoms were fever, cough,
and fatigue, respiratory distress [1].

Previous studies proposed that patients with severe
COVID-19 had a high prevalence of diabetes, [16,17] which
was nearly 20% compared with 11.6% [26] in Chinese adults.
We observed that the prevalence of diabetes in patients with
severe Covid-19 was up to 60.22%. Percentage of diabetes
was more in our study because most of our patients were
aged and critically ill. Patients with diabetes were more
likely to develop COVID-19, which may be due to the fact that
patients with diabetes had low pulmonary function. Animal
studies suggested that alveolar capillary micro-angiopathy
and interstitial fibrosis were induced by glycosylation of
the lung tissue collagen in the diabetes model, and this
process was mediated by nicotinamideadenine dinucleotide
phosphate (NADPH) oxidase and angiotensin II [27].

Post-mortem likewise distinguished that patients with
diabetes had thickening lung basal lamina, [28] which may
impact pneumonic dispersion work. Late investigations
demonstrate that the 2019-nCoV is bound to contaminate
more established grown-up guys with on-going co
morbidities [1,8]. The rates of diabetes in ICU cases were
22.2% [16]. According to a recent study, the estimated
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mortality rate of COVID-19 would be 5.6% for China and
15.2% outside of China [29].In-hospital mortality was even
much higher (28%), as reported by Fei Zhou, et al. [30].
According to our study, patients with severe covid-19 with
diabetes had a similar pattern of clinical characteristics. In
our study we found that mortality rate of diabetic patients is
higher than non-diabetic patient’s. In diabetic patients with
other co-morbidities male mortality was highest 77.14% and
female mortality were (22.86%), diabetic patients without
other co-morbidities male mortality was 75.56 % and female
mortality were (24.44%) and non-diabetic patient’s male
mortality was 65.6% and female mortality were (34.4%).
Developing country like Bangladesh, the mortality rate is
comparable to that reported by Richardson, et al. from New
York (75.6%) [31], Arentz, et al. from Washington (67%)
[32], and Yang, et al. (61.5%) from China [33].

Several study shown that people with diabetes are more
vulnerable to the severe effects of the virus. In Bangladesh,
the number of people infected is increasing rapidly in a
population that already has a high prevalence of diabetes.
Over 8 million people are estimated to be living with
diabetes in the country and a similar number are at high risk
of developing type 2 diabetes. Bangladesh has reported over
547,316 cases of COVID-19 and recorded 8423 confirmed
deaths in hospital from the virus. The numbers emphasize
the importance for people living with diabetes to take all
the recommended precautions to avoid the virus and to
have access to the health care required to manage their
condition [34]. In our study, average mortality of patients is
comparatively high because we studied on the ICU patients
which were in critical condition and aged person with server
complexity. The outcome of mechanically ventilated were
poor. Oxygen therapy was provided through Non-invasive
devices both in cabin and ward. So, the critically ill patients
were arriving late to the ICU.

Conclusion

In this study we compared the demographic and
clinical features and mortality rate of COVID-19 patients of
non-diabetic and diabetic patients with or without other
comorbidities in ICU. Diabetic patients with other co-
morbidities in ICU cases showed higher rates of mortality
than non-diabetic ICU patients and diabetic patients without
other co-morbidities. Male diabetic ICU patient’s mortality
was higher than female diabetic ICU patient’s mortality. The
high mortality in severe COVID-19 patients with diabetes and
other comorbidities indicate that we need more supervision
on these cases.
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