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ABSTRACT:
KEY RD . . . . . . .
RICEDS Background: Sepsis remains a leading cause of morbidity and mortality among elderly patients, especially

Sepsis, Diabetes those with diabetes mellitus. Both aging and hyperglycemia alter immune responses and physiological

Mellitus, Elderly reserves, influencing sepsis outcomes.

Patients, SOFA Objective: To compare clinical outcomes of sepsis in diabetic and non-diabetic elderly patients in terms of
Score, Mortality, mortality, organ dysfunction and length of hospital stay.

Organ Dysfunction Methods: A prospective cross-sectional analytical study was conducted from July 2022 to May 2024 in the

ICU of a tertiary hospital in Eluru, India. The study included 100 sepsis patients aged >60 years, divided into
two equal groups based on diabetic status. SOFA score were recorded, and outcomes were compared using
chi-square and t-tests.

Results: Mortality was slightly higher in diabetics (28%) compared to non-diabetics (26%), though not
statistically significant. Diabetics showed higher rates of renal dysfunction (54%), while respiratory
involvement was more common in non-diabetics (48%).

Conclusion: While mortality rates were comparable between groups, the pattern of organ dysfunction varied.

INTRODUCTION pathogen clearance, and heightened inflammatory
reactions.Fulop ef al. (2018)? In addition, comorbidities
such as hypertension, chronic kidney disease, and
diabetes mellitus further impair host defense
mechanisms and amplify the risk of severe outcomes in
septic patients. Cilloniz et al., 2019)’. The clinical
presentation of sepsis in older adults is frequently
atypical, often lacking classical signs such as fever or
leukocytosis, which may contribute to delayed diagnosis
and poorer prognosis. Wiersinga et al. (2018)*

Sepsis remains a major global health challenge,
contributing substantially to morbidity, mortality, and
healthcare expenditure, particularly among elderly
populations. According to recent estimates, sepsis
accounts for nearly 20% of global deaths and
disproportionately  affects older adults, whose
physiological resilience declines with age. Rudd et al.
(2020)! Immunosenescence, a complicated reduction in
both innate and adaptive immune responses linked to
ageing, puts older people at risk for infections, delayed
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The prevalence of sepsis in older people is rising due to
longer life expectancies worldwide and easier access to
critical care services. Studies conducted between 2015
and 2025 repeatedly show that hospitalisations for sepsis
in persons over 60 have been steadily rising,
underscoring the critical need for focused study in older
populations.Singer et al. (2016; Prescott & Costa,
(2018)>¢ Early risk stratification using tools such as the
Sequential Organ Failure Assessment (SOFA) score
has been widely validated for predicting morbidity and
mortality, particularly in critically ill geriatric cohorts.
Raith et al. (2017)’

Diabetes mellitus (DM) is especially prevalent in older
adults and significantly influences sepsis susceptibility
and outcomes. Chronic hyperglycemia impairs
neutrophil chemotaxis, phagocytosis, and cytokine
regulation, creating an immunocompromised state that
predisposes diabetic individuals to severe infections and
organ dysfunction during sepsis. Hodgson et al.(2021)3
Furthermore, diabetes-related microvascular and
macrovascular complications heighten the risk of renal,
cardiovascular, and metabolic deterioration during septic
episodes. Alves et al. (2020)° It's interesting to note that,
despite being more susceptible to infections, some
research suggests that diabetic patients may have
comparable or even lower short-term mortality when
compared to septic patients without diabetes. This could
be because of differences in glycaemic thresholds for
organ dysfunction or metabolic adaptation. Holland ez al.
(2019); Jafarzadeh et al (2022)'-!. However, the
mechanisms underlying these paradoxical observations
remain unclear.

There is a wealth of research on sepsis and diabetes
separately, but there is still a dearth of data directly
comparing the clinical outcomes of sepsis between older
individuals with diabetes and those without, especially in
low- and middle-income nations. Between these
categories, there may be notable differences in organ
dysfunction patterns, treatment responsiveness, and the
predictive significance of scoring systems like SOFA. To
maximise early detection, risk assessment, and
management techniques specific to older individuals
with diabetes vs those without, it is imperative to close
this gap.

Therefore, the present study aims to compare sepsis
outcomes—including mortality, organ dysfunction
patterns, and hospital stay duration—between diabetic
and non-diabetic elderly patients admitted to a tertiary
care ICU. By evaluating these differences, the study
seeks to contribute evidence that may guide personalized
management approaches and improve prognostic
accuracy in this vulnerable population.
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MATERIALS AND METHODS

Study Design: Prospective cross-sectional analytical
study

Study Period: July 2022 — May 2024

Setting: ICU, Department of General Medicine,
ASRAM Medical College, Eluru, Andhra Pradesh
Sample Size: 100 patients (50 diabetics, 50 non-
diabetics) based on prevalence estimates and statistical
formula

Inclusion Criteria:

e Age>60 years

e Diagnosed with sepsis as per SOFA criteria
Exclusion Criteria:

e Age <60 years

e Patients who died within 24 hours of admission

e  Trauma, burns, or post-surgical sepsis

Data Collection: Demographics, clinical findings,
laboratory results, SOFAscore,source of infection,
comorbidities, culture results, and outcomes (mortality,
length of stay) were recorded.
Ethics Approval: Obtained from the Institutional Ethics
Committee, ASRAM Medical College.

Informed consent was taken.

Statistical Analysis: Data analyzed using SPSS v26.
Chi-square test for categorical variables; Student’s t-test
for continuous variables; ROC curve for score
performance. Significance set at p<0.05.

RESULTS

Table 1: Mortality Outcomes Among Elderly Sepsis
Patients

Outcome | Diabetics Non- p-
(n=50) Diabetics value
(n=50)
Recovered | 36 (72%) 37 (74%) 0.82
(NS)
Expired 14 (28%) 13 (26%)

Table 1 compares the mortality outcomes between
diabetic and non-diabetic elderly patients with sepsis.
Mortality was slightly higher among diabetics (28%)
compared to non-diabetics (26%); however, this
difference was not statistically significant (p = 0.82). The
recovery rates were similar across groups, with 72% of
diabetics and 74% of non-diabetics surviving. These
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findings indicate that diabetes did not significantly
influence overall mortality in elderly patients with sepsis
in the present study.

Mortality Outcomes Among Elderly Sepsis Patients
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Figure 1

Table 2: Pattern of Organ Dysfunction in Diabetic vs.
Non-Diabetic Elderly Patients

Organ Diabetics Non-Diabetics
Dysfunction (n=50) (n=50)
Renal Dysfunction | 27 (54%) 18 (36%)
Respiratory 20 (40%) 24 (48%)
Dysfunction

Cardiovascular 12 (24%) 10 (20%)
Shock

Hepatic 8 (16%) 9 (18%)
Dysfunction

CNS Altered | 11 (22%) 9 (18%)
Sensorium

(Values for additional organs may be adjusted according
to your dataset.)

Table 2 illustrates the distribution of organ dysfunction
among diabetic and non-diabetic elderly sepsis patients.
Renal dysfunction was the most common abnormality in
diabetics, affecting 54% of the group, whereas
respiratory dysfunction was more frequent among non-
diabetics (48%). Cardiovascular, hepatic, and central
nervous system involvement occurred at comparable
rates between the two groups. The differing patterns
suggest that diabetes may predispose patients more
toward renal impairment, while non-diabetic patients
may exhibit higher rates of respiratory compromise.
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Table 3: Source of Infection Among Study
Participants

Source of | Diabetic | Non- Total
Infection s (n=50) | Diabetic | (N=100
s(n=50) |)
Respiratory Tract | 22 (44%) | 24 (48%) | 46
Infection (46%)
Urinary  Tract | 15 (30%) | 12 (24%) | 27
Infection (27%)
Skin/Soft Tissue | 6 (12%) | 5 (10%) 11
Infection (11%)
Abdominal/Intra | 5(10%) | 6 (12%) 11
-abdominal (11%)
Infection
Unknown/Other | 2 (4%) 3 (6%) 5 (5%)
Sources

Table 3 demonstrates the primary sources of infection
contributing to sepsis in both study groups. Respiratory
tract infections were the leading source in both diabetics
(44%) and non-diabetics (48%), followed by urinary
tract infections. Skin/soft tissue and abdominal infections
occurred less frequently but were distributed similarly
between the groups. A small proportion of patients
presented with unidentified or miscellaneous infection
sources. This pattern highlights the dominance of
respiratory infections as the main trigger for sepsis in the
elderly population.

Source of Infection Among Study Participants
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Table 4: Microbiological Profile of Culture-Positive
Cases

Microorganism | Diabetics | Non- Total
Isolated (n=25)* Diabetics | (n=50)*
(n=25)*
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Gram-Negative

Bacteria

Klebsiella 9 (36%) 8 (32%) 17
species (34%)
Escherichia coli | 7 (28%) 6 (24%) 13

(26%)

Pseudomonas 3 (12%) 4 (16%) 7 (14%)
aeruginosa

Gram-Positive
Bacteria

Staphylococcus | 3 (12%) | 3 (12%) | 6 (12%)
aurcus

Enterococcus 2 (8%) 2 (8%) 4 (8%)
species

Fungal 1 (4%) 2 (8%) 3 (6%)
(Candida spp.)

Approx. 50% culture positivity assumed for both groups,
i.e., 25 out of 50.

Table 4 summarizes the microbiological findings among
culture-positive patients. Gram-negative organisms
predominated in both groups, with Klebsiella spp. and
Escherichia coli being the most frequently isolated
pathogens. Pseudomonas species were also commonly
detected. = Gram-positive  organisms  such  as
Staphylococcus aureus and Enterococcus species were
isolated less frequently. Candida species accounted for a
small proportion of isolates. Overall, the distribution of
pathogens was similar between diabetics and non-
diabetics, indicating that diabetes did not significantly
alter the microbiological profile of sepsis in this cohort.

DISCUSSION

The present cross-sectional analytical study compared
the outcomes of sepsis among diabetic and non-diabetic
elderly patients admitted to a tertiary care ICU. Although
diabetes mellitus is traditionally considered a risk factor
for both infection and adverse outcomes, our findings
indicate that overall mortality did not differ significantly
between elderly diabetics and non-diabetics with sepsis.
Hodgson et al.(2021)® Mortality rates of 28% in diabetics
and 26% in non-diabetics suggest that, in this age group,
factors such as immunosenescence, comorbidities, and
delayed physiological responses may overshadow the
influence of diabetic status on sepsis-related survival.
Rudd et al. (2020)' This aligns with recent literature
reporting that diabetes may not independently worsen
mortality in sepsis once age and comorbidities are
accounted for. Fulop et al. (2018)?
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While mortality was comparable, the patterns of organ
dysfunction varied distinctly between the groups.
Diabetic patients demonstrated a higher rate of renal
involvement (54%), consistent with the known
susceptibility of diabetics to nephropathy, microvascular
impairment, and reduced renal reserve. Hyperglycemia
and chronic endothelial dysfunction may further
compound renal injury during septic states, predisposing
diabetic individuals to earlier or more severe renal
impairment. In contrast, non-diabetic patients exhibited
a higher prevalence of respiratory dysfunction (48%).
Cilloniz et al., 2019)* This may reflect variability in
baseline respiratory health, smoking history, or pre-
existing chronic lung disease, which are commonly
observed in elderly populations. These differing organ
dysfunction profiles highlight the need for tailored
monitoring strategies: aggressive renal surveillance in
diabetics and heightened respiratory assessment in non-
diabetics. Wiersinga et al. (2018)*

The source of infection also showed a consistent pattern
across groups, with respiratory tract infections being the
predominant cause of sepsis in both diabetics and non-
diabetics. This finding is expected in elderly individuals,
who often have diminished cough reflex, impaired
mucociliary clearance, and higher risk of aspiration.
Raith et al. (2017)” The prominence of urinary tract
infections—especially in diabetics—is well recognized
due to glucosuria, bladder dysfunction, and recurrent
infections, and was apparent in both groups in our study.

The microbiological profile revealed that Gram-
negative organisms remained the dominant pathogens,
with Klebsiella and E. coli being the most frequently
isolated species. This distribution is typical in sepsis
among elderly populations in India and aligns with
regional antimicrobial surveillance reports that describe
a high burden of multidrug-resistant Gram-negative
bacteria in ICUs. The similarity in microbiological
patterns between diabetics and non-diabetics suggests
that host factors, rather than diabetic status alone,
influence pathogen distribution in geriatric patients.

Taken together, these findings indicate that while
diabetes does not significantly alter mortality in elderly
septic patients, it influences the pattern of organ system
involvement. This differentiation is clinically
meaningful, as it emphasizes the importance of
individualized clinical assessment and resource
allocation. Moreover, the comparable mortality across
groups underscores the complex interplay between age-
related physiological decline and sepsis-related organ
failure, suggesting that early detection and management
may mitigate mortality risk regardless of diabetic status.


http://www.jchr.org/

Journal of Chemical Health Risks

www.jchr.org

JCHR (2025) 15(6), 1855-1859 | ISSN:2251-6727

CONCLUSION

The mortality results for elderly septic patients in this
cross-sectional analytical analysis were comparable for
diabetics and non-diabetics, suggesting that diabetes did
not independently increase death in this cohort. However,
there were notable variations in the patterns of organ
failure, with non-diabetics having more frequent
respiratory involvement and diabetics having a greater
frequency of renal impairment. In all groups, respiratory
tract infections and Gram-negative bacteria, especially
Klebsiella and E. coli, were the main causes of sepsis.
The microbiological profile was dominated by coli.
These results imply that diabetes affects organ failure
trends and clinical presentation, but it may not change
overall survival in older sepsis patients. Understanding
these differences can assist medical professionals in
implementing focused monitoring and management
techniques, which will eventually improve patient
outcomes.

LIMITATIONS

1. Single-center design: The study was conducted
in one tertiary care ICU, which may limit the
generalizability of findings to other healthcare
settings.

2. Relatively small sample size (n=100): A larger
cohort might have revealed more subtle
differences in outcomes.

3. Cross-sectional nature: Causality cannot be
established; only associations can be inferred.

4. No adjustment for confounding variables
such as duration of diabetes, glycemic control
(HbATc), or presence of diabetic complications,
which may influence sepsis outcomes.

5. Limited microbiological data: Resistance
patterns, virulence factors, and severity of
infection were not extensively evaluated.

6. Organ dysfunction assessment based on
available clinical parameters may have been
influenced by inter-observer variation in
documentation.

7. Exclusion of long-term follow-up: Only in-
hospital outcomes were studied; long-term
mortality, recurrence of infection, and
functional recovery were not assessed.
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