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ABSTRACT

Background: COVID-19 is a virulent viral infection by SARS-CoV-2 which caused pan-
demic and high mortality. One of the numerous risk factors for worse clinical outcomes in
COVID-19 patients is the presence of comorbidity. Diabetes Mellitus is a chronic metabolic
disease frequently in COVID-19 patients. Insulin resistance, causes chronic inflammation
in the body, may aggravate the clinical outcome COVID-19 patients. Objective: The aim
of the study was to examine factors that impact clinical outcomes in COVID-19 T2DM
patients. Methods: The method used an analytical method with cross sectional design.
Population is inpatients in Haji Adam Malik Hospital diagnosed with COVID-19 and Di-
abetes Mellitus Type 2 with 99 inpatients as sample. The data used are secondary data
obtained through medical records from a hospital covering patients characteristics and
laboratory result The data was analyzed using t-independent and chi square test with
SPSS program. Results: Clinical outcomes for 99 patients are 60 patients are cured and
39 patients are dead. analytical study found a significant correlation between factors
impacting clinical outcomes on COVID-19 patients with T2DM that are HbAc level,
D-dimer, cholesterol total and COVID-19 degree of severity and the clinical outcomes
(p<0,05). Conclusion: HbA1c level, D-dimer, total cholesterol and the infection degree
of severity affects the clinical outcomes on COVID-19 with T2DM (p<0,05).

Keywords: Cholesterol, COVID-19, D-dimer, Diabetes Mellitus, HbA1c, COVID-19

in Diabetes.

1. BACKGROUND

Coronavirus is one of the major fam-
ilies of viruses that can cause disease
in both humans and animals. On De-
cember 2019 in Wuhan, China, a new
type of Coronavirus was discovered
which was later named Severe Acute
Respiratory Syndrome Coronavirus
2 (SARS-COV2) and caused Corona-
virus Disease-2019 (COVID-19) (1).
Diabetes is a common risk factor for
poor clinical outcomes in COVID-19
patients (2). Diabetes patients have
been reported to have worse outcomes
when infected with the COVID-19. The
non-survival rate is estimated to be 22-
31% higher in diabetic than in non-dia-
betics (3). In Indonesia, the COVID-19
mortality rate in diabetes patients is
21.28%, which is much higher than
the 2.77% rate in individuals without
diabetes. COVID-19 patients with
DM also usually have more and severe

symptoms (4).  The COVID-19
virus causes stress and stimulates the
release of hyperglycemic hormones,
which can lead to elevated blood sugar
levels and diabetic complications (5).
In diabetics, viral infections can sig-
nificantly increase the inflammatory
process. This can also be caused by el-
evated blood sugar levels, which can
cause a variety of complications (6).
According to laboratory results, ICU
patients have increased D-dimer levels
> 1 pug/ml, greater CRP levels, and el-
evated LDH levels than non-ICU pa-
tients. HbAlclevels in severely patients
also indicate that inadequate glycemic
control can lead to poor COVID-19 in-
fection (7).

Diabetes was associated with higher
D-dimer levels compared to patients
without DM, indicating a significant
correlation between D-dimer levels and
comorbidities with DM (8). According
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to research, COVID-19 infection is more severe

Outcome

in patients with elevated levels of TLC, D-dimer, :’at_iet{lt Charac- Survive Death Total p-value
and CRP (9). eristic
N % N % N %
Age
2. OBJECTIVE - Younger (<45) 5 55,56 4 4444 9 100.00
The objective of this research was to deter-  _Middle Age 34 61,82 21 3818 55 10000 g
mine the factors that influence the outcomes of ~ (245-60) '
COVID-19 Type 2 DM patients. - Elder (>60) 21 6000 14 4000 35  100.00
Sex
. PATIENT AND METH D - Male 40 65,57 21 73,43 61 100.00
3 S fHODS - Female 20 5263 18 4737 38 10000 200
Study Design and ethical considerations -
. . . Degree of Severity
The analytics research design with a cross - Mild 1 10000 0 0 1 100,00
sectional design was applied to this study. The  _poderate 39 86,67 6 1333 45 10000 o oo
Health Research Ethics Committee of the - Severe 18 4500 22 55,00 40 100.00 ™
Universitas Sumatera Utara granted authori- - Critical 2 1538 1 8462 13 100.00
zation for the study (Number: 733/KEPK/ _Comorbidities besides Type 2 Diabetes
USU/2022). ~Yes 19 5765 36 4235 85 10000 .0
. . - None 1 18,57 3 21,43 14 100.00 !
Participants -
. . . . Quantitative CRP-Levels
The population in this research were inpa- -
. .. . . - Mild Elevated 39 67,24 19 32,76 58 100.00
tients at Haji Adam Malik General Hospital Moderate Ele 0108
Medan has confirmed for COVID-19 and also 04 27 51,22 20 48,78 4 10000
had Type 2 Diabetes Mellitus. Using the consec-  “Forritin Levels
utive sampling technique, 99 samples fulfilled "~ \ormal 4 100,00 0 0 4 100.00
the criteria for inclusion and exclusion. Inclu- ppnormal 56 58.95 39 105 95 100.00 0,100
sion criteria consisted of inpatients with positive Table 1. Ch <tics of COVID-19 Pati i Tvoe 2 DM
confirmation of COVID-19 with Type 2 DM able 1. Characteristics of COVID-19 Patients with Type
and exclusion criteria were incomplete or un-
readable medical record data. Variable Average value
Study Procedure Survive Death P
This study used the secondary data documentation method Fasting Glucose Level (mg/dL) 311,70 320,28 0,777
from the medical records of the HAM General Hospital for HbA1c (%) 9,10 10.41 0,017
the period January 2021-December 2021. Analytical tests  D-dimer (mg/L) 146538  2.894,23 0,003
were performed to show the effect of age, gender, severity ~_Cholesterol (mg/dL) 143,28 164,21 0,024

of infection, comorbidities, KGD, HbAlc, CRP, D-dimer,
Ferritin, and total cholesterol levels on patient outcomes
(p<0.05).

Statistical analysis

Data were analyzed using SPSS 22 Windows using the Chi-
Square test and T-independent test.

4. RESULTS

COVID-19 patients with Type 2 DM are mostly between
the ages of 45 and 60, with 55 people having the highest
mortality rate of 21 (38.18%), followed by 35 people over 60
having a mortality rate of 14 (40.00%). The male gender is
significantly larger, with 61 people, and also the highest mor-
tality rate, with 21 people (73.43%). The most predominant
degree of severity of COVID-19 infection seems to be mod-
erate infection, which affects 45 people, followed by patients
with severe infection, affect 40 people, and patients with
critical infection, affect 11 patient. Severe infection had the
highest mortality rate, with 22 patients (55.00%), followed by
critical infection, with 11 patients (84.63%) (Table 1).

Table 1 demonstrates that 85 patients with other comor-
bidities have a higher mortality rate of 36 people (42.35%),
whereas 14 COVID-19 patients with only Type 2 DM have
a mortality rate of 3 people (21.43%). The distribution of
COVID-19 comorbidities in patients with DM is known to be
85 cases (85.9%) patients with Type 2 diabetes accompanied
by other comorbidities and the remaining 14 cases (14.1%) pa-
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Table 2. The average difference in variables between patients survived

and death.

tients with Type 2 DM without other comorbidities. Patients
with much more than one comorbidity are frequently occur-
ring. Heart disease was the most common comorbidity, rep-
resenting for 55 cases (55.6%). With 33 cases, hypertension
became the most prevalent heart disease among the S$ cases,
followed by Chronic heart failure, St-segment elevation myo-
cardial, and CAD. There were 23 cases (23.2%) of High-Risk
Thromboembolism, followed by cases of pulmonary diseases
such as COPD, pulmonary embolism, and ARDS. There were
also cases of kidney disease such as CKD and AKI, as well as
4 cases (4.04%) of DM complications such as diabetic foot ul-
cers and gangrene.

The laboratory results of COVID-19 patients with Type 2
DM reported that all patients had elevated quantitative CRP
levels, with 58 people who are experiencing small elevations
and 19 (32.76%) of them death. Twenty (48.78%) of the 41 pa-
tients who suffered from moderate elevation ended up dead. It
was observed that 95 patients had elevated ferritin levels, with
amortality rate of 39 people (41.05%).

The chi-square analysis test found a significant relationship
between the severity of COVID-19 infection and patient out-
comes, with a p-value of 0.0001 (p0.05), but no correlation
between age (0.935), gender (0.200), comorbidity (0.138),
quantitative CRP levels (0.108), and ferritin levels (0100) and
patient outcomes (p>0.05).

183



Factors Affecting the Outcomes of COVID-19 in Diabetes Patients at Haji Adam Malik General Hospital Medan, Indonesia

The average fasting blood sugar levels was significantly high
in death patients (320.28 mg/dL) than in recovered patients
(311.70 mg/dL). The average HbAlc was significantly high
among death patients (10.41%) than those who recovered
(9.10%), the average D-dimer was significantly high among
death patients (2,894.23 mg/L) than those who recovered
(1,465.38 mg/L), and the average cholesterol was signifi-
cantly high among death patients (164.21 mg/dL) than those
who recovered (143.28 mg/dL) (Table 2).

Table 2 displays that there are differences in mean HbAlc
(0.017), D-dimer (0.003), and cholesterol (0.024) levels
based on patient outcomes (p0.05). Meanwhile, based on pa-
tient outcomes, there was no difference in mean fasting KGD
(0.777) (p>0.05).

5. DISCUSSION

This study observed that the age group 45-60 years old
has the highest COVID-19 with Type 2 DM. Of the 221
COVID-19 patients, 136 cases (61.5%) were <60 years old
and the rest were >60 years old (10). From 8 studies con-
ducted in China to determine the prevalence of comorbidities
of 46,248 patients infected with COVID-19, it was found that
the average age of patients was 46 years (51.6%) male, with
the second highest prevalence of DM after hypertension, but
diabetes was associated with worse COVID-19 infection (11).

This study found that males were the most prevalent gender
with COVID-19 and Type 2 DM. The Chinese CDC re-
ported the ratio of male to female COVID-19 infection was
2.7:1 with a Case Fatality Rate (CFR) of 2.8% for males and
1.7% for females, calculated from 72,314 patients in China.
It was found that the initial COVID-19 infection was worse
in males, as well as indications of hospitalization and worse
outcomes (12).

This study found that patients with severe and critical se-
verity of infection had a higher mortality rate than those who
recovered (p<0.05). Of the 476 COVID-19 patients, the me-
dian age was 53 years with severe and critical patients more
prevalent in the older age group. The incidence of comorbid-
ities was higher in the severe (46.3%) and critical (67.3%)
groups than in the moderate infection group (37.8%)(13).

This study found that more COVID-19 patients with Type
2 DM were accompanied by other comorbidities such as heart
disease (hypertension, CHF, STEMI, CAD), lung disease,
high risk thrombosis and kidney disease. The study at Oujda
university hospital found 188 COVID-19 patients with DM
among 600 patients and 65 (34.6%) of 188 patients with DM
died. Patients also suffered from other comorbidities such as
hypertension, heart disease, obesity, and renal failure (14).

This study found that all patients had elevated quantitative
CRP levels. Research conducted by Zhu et al. (2020) which
showed that IL-6, CRP and LDH levels were significantly
higher in patients with Type 2 DM and COVID-19 at re-ex-
amination at 28 days compared to patients with COVID-19
infection without Type 2 DM (15).

This study found that 97 out of 99 patients had elevated
territin levels. Research from 99 patients by Vargas-Vargas &
Cortés-Rojo found 83 patients had serum ferritin levels above
normal. Laboratory test results also found that patients with
severe COVID-19 infection showed a cytokine storm with el-
evated levels of inflammatory markers, one of which was fer-
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ritin (16).

The highest probability of death when hospitalized was
found in those aged >80 years. The study conducted on
46,248 patients infected with COVID-19 also found the pres-
ence of comorbid diabetes increased mortality compared to
patients who did not have comorbidities (7.3%V0.9%) (11).

This study found that the average fasting sugar levels of pa-
tients with a death outcome were higher than those with a
recovery outcome. Research by Bode et al. (2020) which re-
ported that patients treated for COVID-19 infection with di-
abetes or uncontrolled hyperglycemia had higher mortality
rates and length of stay (17).

This study found that the average HbAlc levels of pa-
tients with a death outcome were higher than those with a
recovery outcome. There was also a significant p-value cal-
culation (p<0.05). Research on 2,068 patients infected with
COVID-19 and found 183 (8.85%) patients suffering from
DM. Among COVID-19 patients, many patients were found
to have HbA1c levels > 9%. HbAlc level > 9% is a parameter
and predictor associated with increased risk of hospitaliza-
tion in COVID-19 infection (18).

This study found that the mean D-dimer level of patients
with a death outcome was higher than that of patients with
a recovery outcome. There was also a significant p-value cal-
culation (p<0.05). A study at Oujda university hospital, Mo-
rocco found a significant association between D-dimer and
CRP levels with diabetes. D-dimer levels > 2,885 ng/mL are
predictors of mortality in COVID-19 patients with DM. The
relationship between D-dimer levels in COVID-19 patients
with diabetes and without diabetes showed a significant dif-
ference (p-value = 0.002) (2).

This study found that the average total cholesterol level of
patients with a death outcome was higher than that of patients
who recovered. There was also a significant p-value calcula-
tion (p<0.0S). Zaki et al. (2020) stated that HDL-C levels
were significantly lower in patients with severe and critical
degrees of COVID-19 infection than in patients with mild or
moderate degrees of infection. Observing serum cholesterol
levels can also show improvements in the patient’s condition

(19).
6. CONCLUSION

To reduce mortality, it is essential to avoid diabetes as a
risk factor for the poor course of COVID-19 infection. The
research results show the role of HbAlc, D-dimer, total cho-
lesterol, and infection severity on the outcome of COVID-19
patients with Type 2 DM. As a result, early detection of these
factors is essential for minimizing complications and mor-
tality.

e Patient Consent Form: All participants were informed about subject
of the study.
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