s

RESEARCH ARTICLE

07_ EVLLQ

Pages:469-480

Prognostic impact of diabetes mellitus on hospitalized
COVID-19 patients: A large-scale retrospective cohort

study from Tiirkiye
Tirkiye’den biiytik Olgekli retrospektit kohort calismasi: Hastaneye
yatan COVID-19 hastalarinda diyabetes mellitusun prognostik etkisi

®Gokgen Giingdr SEMIZ!
®Mehmet Cagr1 UNAL!

®Berna DEMIR YUKSEL!
®Merve CELIK?

®Ceren TERZIOGLU?

©QOzgiir APPAK®

®Oya Ozlem EREN KUTSOYLU*
®Gokcen OMEROGLU SIMSEK®
®Mustafa Mahmut BARIS®
®Necati GOKMEN?

®Mehmet Emin ARAYICI®
®Serkan YENER!

Dokuz Eyliil University, Faculty of Medicine, Department of Internal Medicine, Division of Endocrinology and
Metabolism

2Dokuz Eyliil University, Faculty of Medicine, Department of Internal Medicine, Izmir, Tiirkiye

3Dokuz Eyliil University, Faculty of Medicine, Department of Microbiology, Izmir, Tiirkiye

“Dokuz Eyliil University, Faculty of Medicine, Department of Infectious Diseases, {zmir, Tiirkiye

sDokuz Eyliil University, Faculty of Medicine, Department of Pulmonary Diseases, Izmir, Tiirkiye

sDokuz Eyliil University, Faculty of Medicine, Department of Radiology, Izmir, Tiirkiye

Dokuz Eyliil University, Faculty of Medicine, Department of Anesthesiology and Reanimation, Izmir, Tiirkiye

Dokuz Eyliil University, Faculty of Medicine, Department of Anesthesiology and Reanimation, Izmir, Tiirkiye
sDokuz Eyliil University, Faculty of Medicine, Department of Biostatistics and Medical Informatics, Izmir, Tiirkiye

Impact of Diabetes on COVID-19 Prognosis
Received: 25.03.2026

Accepted: 29.07.2026

DOI: 10.18614/dehm.1911587

469



RESEARCH ARTICLE

Pages:469-480

Corresponding author

Berna DEMIR YUKSEL
ORCID ID: 0000-0003-4093-7888
berna.demir@deu.edu.tr

ABSTRACT

BACKGROUND

This study examines the prognostic role of diabetes mellitus (DM) in predicting COVID-19 severity and fatal outcomes among
hospitalized patients in Tiirkiye. By evaluating a large cohort, we aim to delineate the relationship between DM and intensive care
unit (ICU) utilization and to validate our findings against Turkish national data.

METHODS

This retrospective study analyzed 906 patients hospitalized with confirmed COVID-19 in 2020 and 2021. Patients were categorized
into diabetic and non-diabetic groups. Baseline characteristics, clinical outcomes (ICU admission rates, oxygen requirements, length
of stay, and in-hospital mortality), and laboratory parameters were compared between the two groups using bivariate statistical
tests. Multivariate binary logistic regression was performed to obtain age-, sex-, and hypertension-adjusted odds ratios for the
primary clinical outcomes.

RESULTS

Diabetic patients experienced significantly more severe illness compared to non-diabetics, with markedly higher rates of ICU
admission (odds ratio: 1.474, 95% confidence interval: 1.038-2.094; p = 0.030) and oxygen supplementation needs (p = 0.003). Length
of stay was significantly longer in the diabetic group (p = 0.013). While the mortality rate was clinically higher for diabetic patients
(16.9% vs. 15.9%), the difference was not statistically significant. Advanced age (265 years), male sex, and hypertension were
identified as primary predictors of severity.

CONCLUSION

Our findings confirm that DM is a primary driver of COVID-19 severity and resource utilization in Tiirkiye, consistent with the
national TurCoviDia study. The increased need for ICU care and respiratory support underscores the necessity of early clinical
intervention and rigorous glycemic management to improve prognostic outcomes.
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AMAC

Bu calisma, hastanede yatan hastalarda COVID-19 hastaliginin siddeti ve mortalite sonuglarinin ongdriilmesinde diyabetes
mellitusun (DM) prognostik roliinii incelemeyi amagclamaktadir. Genis bir hasta kohortunun degerlendirilmesiyle, DM ile yogun
bakim {initesine (YBU) yatis arasindaki iliskinin ortaya konulmasi ve elde edilen bulgularin Tiirkiye ulusal verileriyle
kargilastirilarak dogrulanmas: hedeflenmistir.

GEREC YONTEM

Bu retrospektif calismada, 20202021 yillar1 arasinda dogrulanmis COVID-19 tanisi ile hastaneye yatirilan toplam 906 hasta analiz
edilmistir. Hastalar, diyabet tamsi olan ve olmayan bireyler olarak iki gruba ayrilmistir. DM'nin YBU yatis oranlari, oksijen
gereksinimi, hastanede kalis siiresi ve hastane i¢i mortalite tizerindeki etkilerini degerlendirmek amaciyla yas ve cinsiyet agisindan
eslestirilmis analizler yapilmustir.

BULGULAR

Diyabetli hastalarin, diyabeti olmayan hastalara kiyasla anlamli diizeyde daha siddetli hastalik seyri gosterdigi saptanmuistir.
Diyabetli grupta YBU’ye yatis oranlarinin (OR = 1,474; %95 GA: 1,038-2,094; p = 0,030) ve oksijen destegi gereksiniminin (p = 0,003)
anlamli derecede daha yiiksek oldugu belirlenmistir. Ayrica, hastanede kalis siiresi diyabetli hastalarda anlaml1 olarak daha uzun
bulunmustur (p = 0,013). Diyabetli hastalarda mortalite oran1 klinik olarak daha yiiksek gozlenmis (%16,9’a kars1 %15,9) olmakla
birlikte, bu fark istatistiksel acidan anlamli degildi. ileri yas (265 yil), erkek cinsiyet ve hipertansiyon, hastalik siddetinin baslica
belirleyicileri olarak tanimlanmustir.

SONUC

Elde edilen bulgular, ulusal “TurCoviDia” calismasiyla uyumlu olarak, diyabetin Tiirkiye’de COVID-19 hastaligmm siddeti ve saglik
kaynaklarmin kullanimi iizerinde belirleyici bir faktdr oldugunu gostermektedir. Yogun bakim ve solunum destegine duyulan artmis
gereksinim, prognozun iyilestirilmesi agisindan erken klinik miidahalenin ve etkin glisemik kontroliin 6nemini vurgulamaktadir.
ANAHTAR KELIMELER

COVID-19, diyabetes mellitus, Tiirk popiilasyonu, yogun bakim {initesi
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I he emergence of unidentified pneumonia clusters in
Wuhan, China, in late 2019 marked the discovery of a

novel enveloped RNA betacoronavirus (1). Formally

designated as severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2), this pathogen triggered the global
coronavirus disease 2019 (COVID-19) crisis (2). While its
clinical manifestations vary, the virus primarily affects the
pulmonary system, frequently leading to interstitial
pneumonia and progressing to acute respiratory distress
syndrome (ARDS) in severe cases (3). Individuals with
preexisting chronic conditions are disproportionately
vulnerable to adverse outcomes and increased mortality
following infection (4). High-risk comorbidities frequently
cited in the clinical literature include cardiovascular diseases,
chronic obstructive pulmonary disease, cerebrovascular
disorders, chronic kidney disease, malignancies, and obesity
(5,6). Furthermore, large-scale observational data and meta-
analyses have consistently identified advanced age and male
sex as independent predictors of heightened disease severity
and poorer survival rates (7). Current evidence also suggests
that diabetes mellitus significantly exacerbates the clinical
course of COVID-19, leading to a marked rise in mortality.
Hospital-based studies indicate that patients with diabetes
often face prolonged hospitalization and require intensive care
unit (ICU) admission at substantially higher rates than their
non-diabetic counterparts (8).

The growing prevalence of diabetes remains a
formidable public health challenge, driving global morbidity
and mortality. According to 2021 projections by the
International Diabetes Federation, approximately 10.5% of the
adult population (ages 20-79) is affected, representing a global
burden of 537 million individuals (9). Beyond the direct viral
threat of COVID-19, pandemic-related lockdowns severely
hindered access to routine clinical follow-up and maintenance
These

management, resulting in a measurable decline in disease

therapies. disruptions compromised  glycemic
control during the post-pandemic era.

This study retrospectively evaluates the clinical
characteristics and laboratory profiles of patients hospitalized
during the initial phases of the pandemic (2020-2021). Our
objective is to delineate the differences in disease progression

and outcomes between diabetic and non-diabetic cohorts,
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contributing large-scale data from Tiirkiye to the broader

international literature.

Materials and Methods

Between March 1, 2020, and March 1, 2021, 906 adult
patients hospitalized with COVID-19 in the Dokuz Eyliil
University Faculty of Medicine were enrolled in this research.
The investigators utilized the institution’s digital information
infrastructure to extract the necessary data for this
retrospective cohort study, encompassing clinical history,
physical examination findings, comorbidities, pharmacological
treatments, and body mass index (BMI). Patients were divided
into two main groups based on the presence or absence of
diabetes mellitus. Patients were identified as having diabetes
mellitus based on a documented preexisting medical history of
diabetes, active treatment with oral antidiabetic agents or
insulin therapy prior to admission, or a new-onset diagnosis
during hospitalization defined in accordance with the
guidelines of the Society of Endocrinology and Metabolism of
Tiirkiye (i.e., meeting at least one of the following criteria:
fasting plasma glucose of >126 mg/dL, HbAlc level of >6.5%,
or random plasma glucose level of 2200 mg/dL in the presence
of typical diabetes symptoms) (10). Inpatient laboratory
parameters and therapeutic interventions were systematically
documented. Post-discharge follow-up was conducted via
telephone interviews with patients who were accessible to
assess persistent post-COVID symptoms. The study protocol
was approved by the Non-Interventional Research Ethics
Committee of Dokuz Eyliil University (decision number
2021/12-21, April 2021).

Statistical analysis

All statistical procedures were performed on data
from a primary cohort of 906 individuals, who were further
stratified into diabetic (n = 272) and non-diabetic (n = 634)
subgroups for comparative evaluation. Categorical data were
expressed as absolute frequencies and corresponding valid

percentages "" to account for missing values, with inter-group
differences evaluated using the Pearson chi-square test or
Fisher exact test as appropriate. The normality of continuous
variables was systematically assessed prior to analysis using

both graphical methods (histograms and Q-Q plots) and the
471
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Kolmogorov-Smirnov test, which is appropriate for large

sample sizes. Continuous variables were summarized as
(IQRs:  25th-75th
percentiles) due to non-normal distributions. Between-group

medians with interquartile ranges
comparisons for continuous clinical and laboratory parameters
measured during hospitalization were performed using the
Mann-Whitney U test. Missing data were handled using
complete-case analysis; specifically, BMI data were only
available for 156 patients (17.2%) and no statistical imputation
was performed to avoid bias. In addition, clinical outcomes
were compared across key strata (sex, obesity status, and age
group) using chi-square tests. The independent association of
diabetes with the three primary clinical endpoints of ICU
admission, mortality, and the need for supplemental oxygen
was assessed using multivariate binary logistic regression
models. For each outcome, a separate model was fitted, with
diabetes status as the primary exposure and prespecified
covariates (age group [>65 years vs. <65 years], sex [male vs.
female], and hypertension [yes vs. no]). Results are reported as
adjusted odds ratios (aORs) with 95% confidence intervals
(CIs) and exact two-sided p-values, with statistical significance
defined as p < 0.05. Model calibration and performance were
evaluated using the Hosmer-Lemeshow goodness-of-fit test,
visual inspection of calibration plots, —2 log-likelihood, and
Nagelkerke R2 values. All analyses were conducted using IBM
SPSS Statistics 30.0 (IBM Corp., Armonk, NY, USA).

Results
The study comprised a cohort of 906 hospitalized

with COVID-19,
predominance (54%). The median age was 65.8 years, with a

individuals with a marginal male
wide IQR of 19-102 years. Clinical history assessment revealed
hypertension as the primary comorbidity, affecting 53.8% of
the population, followed by diabetes mellitus (30%, n = 272).
Among the subset of patients with documented BMI data (n=
156), obesity was present in 43.6%. While the origin of infection
remained unidentified for 66.2% of the participants, familial
contact (19.5%) and community transmission (11.6%) were the
leading known sources. Laboratory confirmation via
polymerase chain reaction (PCR) was achieved in 91.6% of the
cases. Comprehensive demographic and clinical data are
presented in Table 1. The therapeutic approaches utilized

during hospitalization are illustrated in Figure 1. It was noted
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that typically received a combination of
pharmacological agents.

Among the 272 diabetic patients, type 2 diabetes
mellitus (T2DM) was predominant (n =271), with only a single
case of type 1 diabetes mellitus (TIDM) included in this study.

Notably, 4.4% (n=12) of these individuals were first diagnosed

patients

with diabetes upon hospital admission for COVID-19.
Metabolic complications were observed in a segment of the
cohort, with 33 cases of ketosis and one case of diabetic
ketoacidosis (DKA). Pre-admission insulin use was reported
by 42.1% of diabetic patients, and this rate increased to 48.1%
during their hospital stays. Further details regarding this
subgroup are provided in Table 2.

A significant age disparity was observed between the
cohorts, with individuals in the diabetic group being notably
older than those in the non-diabetic group (p <0.001), although
BMI levels did not differ significantly between the groups.
Similarly, no marked differences were found in PCR positivity
or radiological lung involvement scores. However, the diabetic
group exhibited substantially higher needs for oxygen
supplementation and corticosteroid therapy (p =0.003 and p =
0.004, respectively). Moreover, the diabetic patients had longer
hospital stays and higher rates of ICU admission (p =0.013 and
p = 0.010,
numerically higher in the diabetic cohort, the difference did not

respectively). While the mortality rate was

reach statistical significance. Interestingly, the post-infection
incidence of vascular issues, such as new-onset hypertension
and coronary artery disease, was markedly elevated among
diabetic patients (p < 0.001 and p < 0.001, respectively), as
summarized in Table 3. Among patients re-evaluated after
discharge, persistent symptoms such as dyspnea, fatigue,
myalgia, and cough were most frequent, with no significant
variance observed between the diabetic and non-diabetic
groups (p = 0.612). Laboratory analysis (Table 4) indicated that
markers of organ dysfunction and disease severity, specifically
including troponin, procalcitonin, creatinine, and alanine
aminotransferase (ALT), were significantly higher in the
diabetic group (p = 0.018, p < 0.001, p < 0.001, and p = 0.011,

respectively).
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Table 1. Demographic and clinical characteristics of the study population (n = 906).

Characteristics Frequency (n) Percentage (%)
Sex Female 417 46
Male 489 54
BMI  >30 68 43.6
<30 88 56.4
Smoker 56 6.2
DM 272 30
Other Comorbidities
HT 487 53.8
CAD 149 16.4
CHF 38 4.2
CRF 63 7
PAD 3 0.3
CVD 28 3.1
HL 122 13.5
CA 66 7.3
Hypothyroidism 68 7.5
Asthma-COPD 123 13.6
PCR positivity 830 91.6

BMI;Body mass index, DM; diabetes mellitus, HT; hypertension, CAD; coronary artery disease, CHF; congestive heart
failure, CRF; chronic renal failure, PAD; peripheral arterial disease, CVD; cerebrovascular disease, HL; hyperlipidemia, CA;
cancer or malignancy, COPD; chronic obstructive pulmonary disease, PCR; polymerase chain reaction.

Patient Treatment Distribution (N=906)

100 A

80

60 1

Percentage (%)

40 4

20 4

n=354
(39.1%)

Treatment Modality

RESEARCH ARTICLE

Pages:469-480




RESEARCH ARTICLE

Pages:469-480

Figure 1. Distribution of therapeutic interventions administered to the study cohort (n =906). The majority of patients
received low-molecular-weight heparin (LMWH; 92.4%, n = 837) and favipiravir (81.8%, n = 741). Other common treatments
included methylprednisolone (39.1%), levofloxacin (35.4%), and acetylsalicylic acid (ASA; 24.1%). Advanced biological therapies
and specialized treatments such as tocilizumab (1.4%), convalescent plasma (1.4%), and anakinra (0.1%) were administered to a
smaller subset of patients.

Table 2. Clinical and demographic profiles of diabetic patients (n = 272).

Characteristics Frequency Percentage
Sex Female 131 48.2
Male 141 51.8
BMI 230 28 51.9
<30 26 48.1
Missing data 218
Diabetes Type Type1DM 1 0.4
Type 2 DM 271 99.6
Newly diagnosed DM 12 4.6
Ketosis 14 7.8
Ketoacidosis 1 0.6
Treatment OAD 159 67.4
Insulin 99 421
Treatment at hospital OAD 53 19.6
Insulin 133 48.9

BMI; Body mass index, DM; diabetes mellitus, OAD; oral antidiabetic drug.

Table 3. Clinical outcomes of the study population and comparison of diabetic and non-diabetic patients.

All patients Diabetic Non-diabetic

(n =906) (n=272) (n =634)
Age 65 (52-76) 67 (59-76) 62.5 (50-76) <0.001
BMI 28.7 (25.8-34.0) 31 (26.8-35.1) 27.8(25.2-33.1)
BMI of >30 68 (43.6)t 28 (51.9)+ 40 (39.2)t 0.130*
PCR positivity 830 (91.6) 243 (89.3) 587 (92.7) 0.089*
Radiological score >10 177 (45.7) 55 (43.3) 122 (46.9) 0.503*
Oxygen need 499 (55.2) 170 (62.7) 329 (52) 0.003*
ICU admission 210 (2.2) 78 (28.7) 132 (20.8) 0.010*
Death 147 (16.2) 46 (16.9) 101 (15.9) 0.713*
Hospital stay (days) 7 (4-12) 8 (5-12.7) 7 (4-11) 0.013¢
Corticosteroid need 354 (39.2) 125 (46.3) 229 (36.1) 0.004*
New-onset HT 487 (53.8) 213 (78.3) 274 (43.2) <0.001*
Newly diagnosed CAD 149 (16.4) 64 (23.5) 85 (13.4) <0.001*
Newly diagnosed CHF 38 (4.2) 13 (4.8) 25 (3.9) 0.565*
Newly diagnosed CVD 28 (3.1) 5(1.8) 23 (3.6) 0.153*
Post-COVID symptoms 73 (47.7) 24 (44.4) 49 (49.5) 0.612*
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BMI; Body mass index, PCR; polymerase chain reaction, ICU; intensive care unit, HT; hypertension, CAD; coronary

artery disease, CHF; congestive heart failure, CVD; cerebrovascular disease, IQR; interquartile range (25th-75th percentiles).

Categorical variables are presented as n (%) or n (valid %)t to account for missing data; continuous variables are reported

as median (IQR: 25th-75th percentiles). Valid percentages were calculated based on available data.

i: p-values were derived from the Mann—-Whitney U test for continuous variables. *; The chi-square test was used for
p y q

categorical variables.

Table 4. Laboratory parameters of diabetic versus non-diabetic patients during hospital stays.

Diabetic (n=272)

Non-diabetic (n=634) p*

FPG (mg/dL) 158 (124-238)
HbA1c (%) 8.0 (7-10)
CRE (mg/dL) 0.9 (0.7-1.2)
LDH (U/L) 300 (237-421)
WBC (x10%/uL) 6.5 (5-8.8)
LYM (x10%/uL) 1.1(0.7-15)

0.1 (0.05-0.23)
Procalcitonin (ng/mL)

CRP (mg/L) 53.6 (9.8-122.1)
Ferritin (ng/mL) 185.8 (85-424.3)
D-Dimer (ug/mL) 1.0 (0.5-3.0)
TROP (ng/L) 7.5 (5.6-19)
AST (U/L) 33.5 (22-53)
ALT (U/L) 30 (20-45)

113 (100-131) <0.001
5.6 (5.1-6.2) <0.001
0.8 (0.6-1.0) <0.001
218 (218-392) 0.082
6.3 (4.7-8.8) 0.236
1.1 (0.7-1.5) 0.485
0.07 (0.04-0.14) <0.001
43.9 (9.2-106.7) 0.273
195.7 (79-430) 0.834
0.9 (0.5-2.8) 0.115
5.6 (5.6-13.3) 0.018
31 (23-47) 0.366
27 (17-42) 0.011

FPG; Fasting plasma glucose, HbAlc; glycated hemoglobin, CRE; creatinine, LDH; lactate dehydrogenase, WBC; white

blood cell count, LYM; lymphocyte count, CRP; C-reactive protein, TROP; troponin, AST; aspartate aminotransferase, ALT;

alanine aminotransferase. Data are presented as median (IQR: 25th-75th percentiles).

*; p-values were derived from the Mann-Whitney U test for continuous variables.

Stratified analysis demonstrated that male sex and
advanced age (265 years) were meaningful predictors of
adverse outcomes. Specifically, male sex was associated with
significantly higher oxygen requirements (p < 0.001), longer
ICU stays (p < 0.001), and increased mortality (p = 0.002).
Similarly, advanced age was a strong predictor of all three
outcomes (p < 0.001 for all). Notably, male patients also
required more frequent corticosteroid interventions (p <0.001).
Conversely, BMI did not significantly influence these clinical
outcomes. Hypertension was associated with a greater need for

ICU monitoring and oxygen compared to normotensive

individuals (p = 0.038 and p < 0.001, respectively). Detailed
comparative analyses of these clinical requirements are
presented in Table 5.

The independent prognostic value of diabetes status
regarding clinically significant outcomes was quantified
through the implementation of three multivariate logistic
regression models addressing ICU admission, mortality, and
oxygen requirements (Table 6) while adjusting for age group,
sex, and hypertension. In these analyses, diabetes was
independently associated with increased odds of ICU
admission (OR: 1.474, 95% CI: 1.038-2.094; p = 0.030) and it also
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had a borderline association with oxygen requirements (OR:
1.372, 95% CI: 0.997-1.889; p = 0.052). No independent
association between diabetes and mortality was found after
adjusting for age, sex, and hypertension (p = 0.953). In these
models, male sex and age of >65 years remained the strongest
independent predictors of ICU admission and oxygen
requirements (p < 0.001), while hypertension was not

significantly associated with any outcome after adjustment (p
>0.05 for all). Model calibration was acceptable across all three
models based on non-significant Hosmer-Lemeshow tests (p =
0.686, p=0.774, and p =0.336), although the explanatory power
remained modest (Nagelkerke R2 = 0.080-0.126), indicating
that the inclusion of additional clinical severity indicators
could further improve model performance.

Table 5. Comparison of clinical outcomes by sex, obesity status, and age.

Groups Mortality, O: requirement, ICU admission, CS requirement,

n (%) n (%) n (%) n (%)
Male 92 (18.8) 313 (64.0) 140 (28.6) 244 (50.0)
Female 55 (13.2) 186 (44.8) 70 (16.8) 110 (26.4)
p* 0.022 <0.001 <0.001 <0.001
Obese 0(0) 46 (67.6) 9(13.2) 34 (50.0)
Non-obese 3(34) 50 (56.8) 13 (14.8) 44 (50.0)
p* - 0.168 0.784 0.999
Age > 65 years 114 (24.9) 299 (65.6) 136 (29.8) 183 (40.1)
Age<65years  33(7.3) 200 (44.6) 74 (16.5) 171 (38.2)
p* <0.001 <0.001 <0.001 0.546
HT: Yes 89 (18.3) 299 (47.8) 126 (20) 199 (41)
HT: No 58 (13.8) 200 (61.5) 84 (25.9) 155 (37)
p* 0.071 <0.001 0.038 0.215

ICU; Intensive care unit, CS; corticosteroids, O2: oxygen, HT; hypertension.

*; Categorical variables are expressed as n (%) and were compared using the chi-square test.
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Table 6. Multivariate logistic regression models for ICU admission, mortality, and oxygen requirement.

Predictor ICU admission Mortality Oxygen requirement

OR (95% CI) OR (95% CI) OR (95% CI)

P P P

Diabetes status 1.474 (1.038-2.094), 0.988 (0.654-1.492) 1.372 (0.997-1.889)
(Diabetic vs. p =0.030 p=0.953 p =0.052
Non-diabetic)
Sex 2.167 (1.556-3.018) 1.687 (1.158-2.458) 2.497 (1.886-3.307)
(Male vs. p <0.001 p =0.006 p <0.001
Female)
Age group 2.225 (1.571-3.151) 4.644 (2.984-7.230) 2.316 (1.720-3.119)
(265 vs. <65) p <0.001 p <0.001 p <0.001
Hypertension 0.993 (0.692-1.424) 0.854 (0.564-1.292) 1.288 (0.944-1.758)
(Yes vs. No) p =0.969 p =0.454 p=0.110
Model fit X%(7) =4.785, p=0.686 X2(8)=4.845, p=0.774 X%(8) =9.076, p=0.336
(Hosmer—
Lemeshow)
n (included in 906 906 904
analysis)
-2 Log- 932.126 740.638 1153.682
likelihood
Nagelkerke R? 0.080 0.114 0.126

ICU; Intensive care unit, OR; odds ratio, CI; confidence interval. Reference categories are as follows: Non-diabetic,

Female (sex), Age <65 (age group), and Hypertension: No.

Discussion

In this study, we investigated factors influencing
COVID-19 prognosis by analyzing clinical and laboratory data
from 906 hospitalized patients over the course of 1 year (2020
2021). Our primary objective was to clarify the impact of
diabetes mellitus on disease course while simultaneously
evaluating how factors such as sex, advanced age, obesity, and
hypertension contribute to infection severity in cases of
COVID-19. Given the substantial sample size and the
comprehensive timeframe of our study, the findings provide
significant insight into the multifaceted determinants of
COVID-19 outcomes in a clinical setting.

Our study demonstrated that diabetic patients
experienced more severe illness compared to those without
diabetes. Diabetic patients had higher rates of ICU admission,
oxygen use, and corticosteroid requirements (p = 0.010, p =
0.003, and p = 0.004, respectively). Consistent with those
results, diabetic patients in our cohort also had significantly

longer durations of hospital stay compared to non-diabetic
patients (p = 0.013). Although the difference did not reach the
level of statistical significance, a higher mortality rate was also
observed in the diabetic group (16.9% vs. 15.9%, p = 0.713).
These findings are largely consistent with the existing
literature on the adverse impact of diabetes on COVID-19
outcomes (11).

In addition to the role of metabolic status, our analysis
corroborates international findings that identify male sex,
advanced age (age >65), and elevated blood pressure as
primary predictors of poor prognosis in cases of COVID-19
(12,13). Interestingly, however, a divergence from the literature
was noted regarding BMI. Although obesity is widely
recognized in the literature as an independent predictor of
severe COVID-19 outcomes (14), BMI was not significantly
associated with ICU admission or mortality in our cohort.
However, this lack of association is more likely attributable to

data constraints arising from limited statistical power resulting
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from the availability of BMI data for a sub-cohort of only 156
patients (17.2%) rather than a physiological distinction.

In our cohort, the diabetic patient population
consisted almost exclusively of individuals with T2DM, with
only a single documented case of TIDM. This distribution
might reflect behavioral patterns during the early pandemic;
TIDM patients may have exercised more stringent social
distancing and self-isolation protocols, thereby reducing their
infection and hospitalization rates during this specific window
of time.

A 2021

observations, as it reported significantly higher in-hospital

meta-analysis further validates our
mortality among diabetic patients compared to non-diabetics
(21.3% vs. 6.1%). Similarly, the incidence of critical
complications such as ARDS (31.4% vs. 17.2%) and acute
cardiac injury (22.0% vs. 12.8%) was markedly elevated in
diabetic cohorts (15). These systemic complications are likely to
drive the prolonged hospital stays observed in the literature
and in our study population. The literature indicates a
significant surge in acute diabetic emergencies, such as DKA
and hyperosmolar hyperglycemic syndrome, among COVID-
19 patients, even in cases of previously well-controlled
diabetes (16). Consistent with these observations, our cohort
included 14 (5.1%) cases of diabetic ketosis and one case (0.4%)
of DKA. The increased severity of the infection combined with
a higher demand for corticosteroid therapy in diabetic patients
likely acted as the primary driver for glycemic dysregulation
and the subsequent development of these metabolic
complications. In an investigation involving 658 individuals
hospitalized for COVID-19, ketosis was identified in 42
patients (6.4%); of those patients, 15 were diabetic and 3
eventually progressed to DKA (16).

The molecular basis for the unfavorable outcomes
seen among diabetic patients involves a multifactorial
inflammatory response. Chronic hyperglycemia fosters a
proinflammatory environment that likely amplifies COVID-
19-induced cytokine storms. Our laboratory findings support
this, as diabetic patients displayed significantly higher levels of
ALT,

the interplay

organ dysfunction markers, including creatinine,
troponin, and procalcitonin. Furthermore,
between ACE2 receptor dysregulation and an impaired innate
immune system may explain the increased reliance on ICU

monitoring and therapeutic oxygen in this subgroup (17).
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A more recent comprehensive meta-analysis,
published in 2025 (18), further underscores the prognostic
influence of diabetes as observed in our 906-patient cohort. Our
results regarding increased ICU admissions (OR: 1.474) and
oxygen needs (OR: 1.372) are consistent with global data
showing that T2DM patients have significantly higher odds of
severe disease (OR: 1.97) and mechanical ventilation (OR: 2.34).

Moreover, our results align with the findings of the
Turkish TurCoviDia study (19). While TurCoviDia reported a
13.6% 30-day mortality rate, the rate of 16.9% observed for our
diabetic cohort demonstrates a consistent national trend.
Furthermore, upon comparison to age- and sex-matched non-
diabetic COVID-19 patients, our study revealed a significantly
higher ICU admission rate in the diabetic cohort (OR: 1.474,
95% CI: 1.038-2.094; p = 0.030). These results directly support
the findings of the national TurCoviDia study, reinforcing the
role of diabetes as a primary driver of adverse clinical
trajectories in the Turkish population (19).

While this research offers valuable insight, it also has
several limitations. Specifically, the applicability of the
findings to diverse clinical environments may be limited by the
study’s single-center scope and retrospective nature. Another
significant limitation was the lack of BMI data for the entire
cohort; measurements were available for only 156 of 906
patients, which likely reduced the statistical power to detect a
significant association between obesity and disease severity.
Furthermore, the study population consisted almost entirely of

T2DM patients, limiting the representation of TIDM dynamics.

Conclusion

This study, involving a large cohort of Turkish
patients, has confirmed that diabetes remains a critical
determinant of COVID-19 severity, specifically driving the
need for ICU admission, oxygen therapy, and glucocorticoid
therapy. While BMI did not emerge as a predictor in our
patient population, the clinical impact of hyperglycemia-
induced inflammation and new-onset vascular complications
underscores the need for vigilant long-term management of

diabetic patients who have recovered from COVID-19.
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