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ABSTRACT

Objective: The increasing proportion of the elderly population necessitates the develop-
ment of strategies for managing infections encountered by this group. We aimed to examine
the distribution of bacterial infections, their clinical presentations, treatments used, and
in-hospital mortality rates among elderly patients.

Materials and Methods: We examined a cohort aged 65-79 (Group 1) and aged 80 and above
(Group 2) with bacterial infections. Demographic characteristics, underlying conditions,
clinical/laboratory findings, and mortality rates of the cases were compared.

Results: The study included 177 patients, of which 44.6% were female, and the mean age Corresponding Author:

was 76.0 + 8.8 years. Group 2 included 36.7% of the study population with a higher inci- Hanife Nur Karakog-Parlayan
dence of sepsis and urinary system infections (p=0.038 and p=0.037, respectively). On the
other hand, skin and soft tissue infections (42%) emerged as the predominant cause of hos-
pital admissions in Group 1 (p<0.001). Fatigue and dysuria were more frequent in Group 2
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(p=0.008 and p=0.044, respectively), and erythema was more common in Group 1 (p=0.012). Received: September 12, 2024
Hypertension (58.2%) was the most frequently observed comorbidity. Neurological diseases/ Accepted: January 11, 2025
dementia were more common in Group 2 than in Group 1 (p=0.036). Also, a delayed procal- Published: March 27, 2025

citonin response to antibiotics was noted in Group 2 (p=0.006). Beta-lactam/beta-lactamase

inhibitors were the most frequently used antibiotics, and cephalosporin antibiotics were Suggested citation:
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preferred to a greater extent in Group 2 (p=0.02). Haykir-Solay A, Kuzi S, Arikan T,
Conclusion: The increased rates of urinary tract infections and sepsis in individuals over 80 sencan I An analysis of bacterial
underscores the need for vigilant clinical oversight. Effectively managing underlying condi- infection distribution in the
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tions can reduce the incidence of some infections in vulnerable groups.
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Aging and Bacterial Infection

INTRODUCTION

e demographic shift with an aging popula-
tion worldwide has highlighted the unique
healthcare challenges the elderly face. Ac-

cording to the Turkish Statistical Institute data, the
population aged 65 and over reached 8,722,806 in
2023, accounting for 10.2% of the total population
(1). Population projections indicate that the propor-
tion of the elderly population is expected to reach
12.9% in 2030, 22.6% in 2060, and 25.6% in 2080.
Therefore, understanding the health needs of this
demographic group is vital for the future planning
of public health and healthcare services (2).

Bacterial infections present complex challenges in
older adults, particularly those aged 80 years and
above, due to multiple factors, including dimin-
ished immune function, chronic diseases, nutri-
tional deficiencies, and increased risk of adverse
outcomes. Reduced immunity often leads to un-
usual symptoms. This may result in the absence of
specific symptoms or signs of infection, making the
diagnosis more challenging for healthcare provid-
ers. Despite these challenges, timely and accurate
identification of bacterial infections and effective
antimicrobial treatment greatly improve patient
outcomes (3-5).

Infections in individuals aged 65 and over become
more frequent, depending on factors such as the
weakening of the immune system with age, the
prevalence of chronic diseases, and greater expo-
sure to social care environments. In addition to
the frequency of infections, response to treatment,
and mortality rates in individuals over 65 differ
from those in the younger age groups (6, 7). Multi-
ple health problems increase the risk of infection,
making treatment options and outcomes more
complex. The growing elderly population necessi-
tates the development of strategies to manage and
treat infections.

Common infections in this age group include respi-
ratory tract infections, urinary tract infections, skin
infections, and viral diseases. Managing these infec-
tions is critical for maintaining general health and
improving the quality of life of the elderly. Knowing
the frequency of infections in this population can

Karakog-Parlayan HN et al.

aid in managing these diseases (8). Early diagnosis
and treatment of infections can reduce morbidity
and mortality rates. Therefore, the frequency and
characteristics of infections in this group are signif-
icant for developing effective prevention and treat-
ment strategies. Studies focusing on the frequency
and characteristics of infections in the elderly can
contribute to developing more effective health pol-
icies and treatment protocols.

This study aimed to enhance the understanding of
infectious diseases within the elderly population, a
demographic with a growing number and vulner-
ability, by identifying and characterizing common
acute bacterial infections. Understanding the spec-
trum of infection is crucial for effectively tailoring
preventive and therapeutic measures.

MATERIALS AND METHODS

Patients older than 65 years diagnosed with bacte-
rial infection and received inpatient treatment be-
tween January 1, 2018, and December 31, 2022, in
the Department of Infectious Diseases and Clinical
Microbiology inpatient ward of our hospital -a 700-
bed tertiary-level state hospital in Turkiye- were
included in this single-center retrospective cohort
study. Patients with non-infectious causes of their
illness, younger than 65 years old, and lacking ac-
cessible medical records were excluded. Patients
were divided into groups aged 65-79 (Group 1) and
80 and above (Group 2). The demographic, clinical,

HIGHLIGHTS

¢ Skin and soft tissue infections were the leading
cause of hospital admissions in Group 1 (ages
65-79), whereas Group 2 (ages 80 and over) had
a higher incidence of sepsis and urinary tract in-
fections.

¢ A delayed procalcitonin response to antibiotics
was observed in Group 2.

e Beta-lactam/beta-lactamase inhibitors were the
most commonly preferred antibiotics among the
elderly.

e Effective management of underlying conditions
can reduce the incidence of certain infections in
vulnerable groups.
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and laboratory characteristics, treatments, and
mortality rates of the groups were compared.

Bacterial infections were defined according to the
recommendations of the Centers for Disease Con-
trol and Prevention (CDC) (9). Patients were identi-
fied as having sepsis if they exhibited clinical crite-
ria consistent with the sepsis-3 definition (10). Pa-
tients were considered septic if they demonstrated
an increase in the Sequential Organ Failure Assess-
ment (SOFA) score by 2 points or more, indicating
organ dysfunction. Common clinical manifesta-
tions included changes in vital signs such as fever
or hypothermia, tachycardia, tachypnea, hypoten-
sion, altered mental status, decreased urine output,
and elevated serum lactate levels. Therefore, fever
was classified as a central body temperature above
37.8 °C upon admission. Skin and soft tissue infec-
tions are defined as foot infections and cellulitis.

The participants’ demographic details, clinical
characteristics, laboratory findings, and radio-
logical data were carefully documented using a
uniform data collection sheet utilizing electronic
health records. Laboratory values were assessed
at admission, within 48/72 h of antibiotic admin-
istration, and on the last follow-up day. They were
monitored thoroughly from admission to discharge
or death. Their medical records were examined to
evaluate various clinical attributes such as sex,
age, and whether they were immunocompromised,
along with presenting signs and symptoms such as
fever, cough, production of sputum, difficulty uri-
nating (dysuria), diarrhea, vomiting, nausea, alter-
ations in consciousness and mental condition, the
use of antibiotics, the requirement for intensive
care, and the rates of mortality encountered within
the hospital.

Comorbidities including diabetes mellitus (DM),
hypertension (HT), chronic obstructive pulmonary
disease (COPD), chronic heart disease (CHD), ma-
lignancy, the number of hospitalizations within a
year, all medications taken during their hospital
stay, duration of antibiotic therapy, intensive care
unit (ICU) admission, and length of ICU stay were
recorded. Polypharmacy is defined as the use of
multiple medications by a patient, typically involv-
ing the use of at least five medications (11, 12).
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Figure 1. Distribution of infection types among elderly patients.

Each patient underwent a physician assessment,
and the primary healthcare provider determined
the treatment plan. Additionally, routine blood
examinations, including complete blood counts,
serum biochemical tests, C-reactive protein (CRP)
levels, procalcitonin measurements, and culture
tests, were performed. Only one hospital admission
for each patient was included in the study. Microor-
ganisms were identified using a VITEK 2 automated
system (bioMérieux, Marcy I'Etoile, France).

The primary endpoints included time to clinical im-
provement, discharge, or death. The primary out-
come assessed was the infection rate on hospital
admission. The results were presented according to
the STROBE guidelines (13).

The study adhered to the principles of the Decla-
ration of Helsinki and was approved by the Clini-
cal Research Ethics Committee of Ankara Etlik City
Hospital on June 12, 2024, with the number AESH-
BADEK-2024- 373.
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Aging and Bacterial Infection

Statistical Analysis

The results were expressed as numbers (n) and
percentages (%) for categorical variables, while
continuous variables were presented as mean =+
standard deviation or median (minimum-maxi-
mum). The normality assumption for continuous
variables was assessed using the Kolmogorov-
Smirnov test. Categorical variables were analyzed
using the chi-squared or Fisher’s exact test. Inde-
pendent continuous variables between Group 1 and
Group 2 were compared using either Student’s t-test
or Mann-Whitney U test, depending on whether
the statistical assumptions were met. The statisti-
cal analyses were performed using the Statistical

Package for Social Sciences (SPSS) 25.0 (IBM Corp.,
Armonk, NY, USA). Graphs were created using Mic-
rosoft Excel (2016). The statistical significance was
set as p<0.05.

RESULTS

Between January 1, 2018, and December 31, 2022,
185 patients diagnosed with bacterial infections
were evaluated for eligibility in the study. Three
patients without clearly defined infections and five
patients with missing data during follow-up were
excluded. Group 1, aged 65-79, comprised 63.3%,
and Group 2, 80 years old and above, comprised

Table 1. Demographic and clinical characteristics, types of infections, and treatments of elderly patients.

Group 1 (n=112) Group 2 (n=65) Total (n=177)
n (%) n (%) n (%) ¢

Age (year), mean (SD) 70.8 (4.6) 85.52 (4.93) 760 +8.38 <0.001

Gender 0.709
Female 54 (48.2) 25 (38.5) 79 (44.6)

0.208
Male 58 (51.8) 40 (61.5) 98 (55.4)

Comorbidities 102 (91.1) 61(93.9) 163 (92.1) 0.711
Hypertension 60 (53.6) 43 (66.2) 103 (58.2) 0.102
Diabetes 63 (56.3) 24 (36.9) 87 (49.2) 0.013
Chronic kidney disease 23(20.7) 14 (21.5) 37 (20.9) >0.99
Neurological disease/Dementia 14 (12.5) 17 (26.2) 31(17.5) 0.036
Prostate hypertrophy 8(7.1) 7(10.8) 15 (8.5) 0.404

Previous hospitalization history 50 (46.3) 22 (33.8) 72 (40.7) 0.108

Initial consultation location
Emergency department 84 (75) 42 (64.6) 126 (71.2)

Outpatient clinic 28 (25) 23 (35.4) 51 (28.8) o

Symptoms
Fever 56 (50) 35 (54.7) 91 (51.4) 0.549
Fatigue 44 (39.3) 39 (60) 83 (46.9) 0.008
Cough 18 (16.1) 11 (16.9) 29 (16.4) 0.883
Nausea-vomiting 24 (21.4) 17 (26.2) 41(23.2) 0.58
Headache 1(0.9) 0(0) 1(0.6) >0.99
Loss of appetite 14 (12.5) 10 (15.4) 24 (13.6) 0.755
Dysuria 17 (15.2) 18 (27.7) 35(19.8) 0.044
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continue to Table 1
Diarrhea 2(1.8) 5(7.8) 7 (4) 0.101
Erythema/Hyperemia 38(33.9) 10 (15.4) 48 (27.1) 0.012
General condition deterioration 10 (8.9) 11 (16.9) 21(11.9) 0.179
Infection type
Presence of sepsis 14 (12.5) 16 (24.6) 30 (16.9) 0.038
Pneumonia 13 (11.6) 14 (21.5) 27 (15.3) 0.076
Urinary tract infection 28 (25) 26 (40) 54 (30.5) 0.037
Acute bacterial meningitis 3(2.7) 5(7.7) 8 (4.5) 0.145
Catheter-related bloodstream infection 19(17) 8(12.3) 27 (15.3) 0.406
Intra-abdominal infection 2(1.8) 2(3.1) 2(1.1) 0.625
Skin and soft tissue infection 47 (42) 10 (15.4) 57 (32.2) <0.001
Surgical site infection 4(3.6) 2(3.1) 6(3.4) >0.99
Bone and joint infection 14 (12.5) 5(7.7) 19 (10.7) 0.457
Gastroenteritis 2(1.8) 2(3.1) 4(2.3) 0.468
Endocarditis 1(0.9) 1(1.5) 2(1.1) >0.99
Presence of bacterial growth in culture* 63 (56.3) 37 (56.9) 100 (56.5) 0.931
Urine culture 26 (23.2) 22 (33.8) 48 (27.1) 0.174
Blood culture 21(18.8) 13 (20) 34(19.2) 0.839
Sputum culture 1(0.9) 1(1.5) 2(1.1) >0.99
Body fluid/wound 25 (22.3) 10 (15.4) 35(19.8) 0.264
Presence of Gram-positive bacterial growth 25 (22.5) 16 (24.6) 41(23.2) 0.751
Presence of Gram-negative bacterial growth 44 (40) 29 (44.6) 73 (41.2) 0.55
Antibiotic use
Beta-lactam/beta-lactamase inhibitors 54 (48.2) 26 (40) 80 (45.2) 0.29
Cephalosporin 22 (19.6) 23 (35.4) 45 (25.4) 0.02
Carbapenem 43 (38.4) 21 (32.3) 64 (36.2) 0.417
Quinolone 14 (12.5) 10 (15.4) 24 (13.6) 0.755
Qntibic_)tiis effective against Gram-positive 45 (40.2) 17 26.2) 62 (35.0) 0.059
acteria
Polypharmacy 57 (50.9) 36 (55.4) 93 (52.5) 0.564
Duration of antibiotic therapy, (day), mean (SD) 14.94 (11.86) 11.5(9.9) 14.2+11.1 0.07
Length of hospital stay (day), mean (SD) 14.41 (11.55) 11.69 (10.06) 13.4+10.0 0.117
Intensive care unit admission 20(20.2) 11(17.2) 31(17.5) 0.632
Intensive care duration (day), mean (SD) 0.29 (1.18) 1.16 (5.31) 8.2 +10.1 0.233
Mortality 8(7.1) 3(4.6) 11(6.2) 0.727

* Bacterial growth could be detected in multiple cultures obtained from the same patient.
** Antibiotics effective against Gram-positive bacteria: Glycopeptides (vancomycin, teicoplanin), daptomycin, and linezolid.

This work is licensed under a Creative Commons Attribution-Non Commercial 4.0 International License.
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36.7% of the study population. Of the 177 patients
included in the study, 98 (55.4%) were male and 79
(44.6%) were female. The mean age was 76.0 = 8.8
years (range: 65-107).

According to the guidelines (9), the types of infec-
tions observed in patients are detailed in Figure
1. The most common types of infections observed
were skin and soft tissue infections (32.2%) and
urinary system infections (30.5%), with 16.9% of
patients also presenting with sepsis. Skin and soft
tissue infections were the predominant reasons for
hospital admission in Group 1, constituting 42% of
cases. In contrast, Group 2 exhibited a significantly
higher rate of urinary system infections and sepsis
(p<0.001, p=0.037, and p=0.038, respectively). Prior
to 2020, a total of 107 cases (60%) were monitored,
comprising 14 cases (13.1%) of pneumonia, 35 cas-
es (32.7%) of urinary tract infections, and 37 cas-

Table 2. Distribution of bacterial growth in culture samples.

es (34.6%) of skin and soft tissue infections. From
2020 to 2022, 70 cases (40%) were followed, includ-
ing 13 cases (18.6%) of pneumonia, 19 cases (27.1%)
of urinary tract infections, and 20 cases (28.6%) of
skin and soft tissue infections. When comparing
the rates of pneumonia, urinary tract infections
and skin and soft tissue infections before and after
2020, the difference was not statistically significant
(p=0.436, p=0.536, and p=0.403, respectively).

The demographic and clinical characteristics, types
of infections, and treatments of the patients are
presented in Table 1. The most common symptoms
leading to hospital admission were fever (51.4%),
followed by fatigue (46.9%), and erythema (58.2%).
Symptoms, such as fatigue and dysuria, were more
frequently encountered in Group 2 (p=0.008 and
p=0.044, respectively), whereas erythema was sig-
nificantly more common among patients in Group

Presence of Bacterial Growth in Culture*

Urine culture (n=48)

Blood culture (n=34)

Sputum culture (n=2)

Body fluid/Wound (n=35)

n (%) n (%) n (%) n (%)
Escherichia coli Coagulase-negative Staphylococci ** Enterobacter cloacae Streptococcus spp.
28 (58.3) 12 (35.3) 1(50) 9(25.7)
Klebsiella spp. Staphylococcus aureus Acinetobacter baumannii Staphylococcus aureus
8(16.7) 6(17.6) 1 (50) 6(17.1)
Enterobacter aerogenes Escherichia coli Escherichia coli
3(6.3) 4(11.8) 4(11.4)
Acinetobacter baumannii Klebsiella spp. Pseudomonas aeruginosa
3(6.3) 3(8.8) 4(11.4)
Enterococcus spp. Enterococcus spp. Streptococcus pneumoniae
3(6.3) 2(5.9) 3(8.6)
Serratia spp. Serratia spp. Proteus spp.
1(2.1) 2(5.9) 2(5.7)
Pseudomonas spp. Enterobacter cloacae Acinetobacter baumannii
1(2.1) 2(5.9) 2(5.7)
Citrobacter spp. Streptococcus pyogenes Enterobacter aerogenes
1(2.1) 1(2.9) 1(2.9)
Acinetobacter baumannii Stenotrophomonas maltophilia
1(2.9) 1(2.9)
Ochrobactrum spp. Brucella spp.
1(2.9) 1(2.9)

Enterococcus spp.
1(2.9)

Serratia spp.
1(2.9)

* Bacterial growth could be detected in multiple cultures obtained from the same patient.
** |solates recognized as causative agents.
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Table 3. The comparison of the laboratory findings in elderly patients.
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Laboratory Parameters Group 1 (n=112) Group 2 (n=65) p
HbA1c, n (%) 7.99 (2.25) 6.55 (1.41) 0.011

Day of admission (mean (SD))
White blood cell counts (SD) (x10°/L, normal range: 4-10) 12,797.12 (7425.92) 12,438.77 (8886.53) 0.774
Neutrophil (x10°, normal range: 1.3-7.4) 10,698.83 (7367.27) 9617.85 (5465.29) 0.269
Lymphocytes (x10°%/L, normal range: 0.9-5.3) 1356.94 (1243.51) 2090.46 (6355.09) 0.361
Hemoglobin (g/dL, normal range: 11-17) 11.4(2.1) 10.63 (1.96) 0.202
Platelets (1000 U/L), normal range: 150-450) 268,333.45 (129,038.82) 247,184.62 (144,297.75) 0317
Aspartate aminotransferase (U/L, normal range: 0-35) 33.17 (73.64) 21.49 (31.39) 0.235
Alanine aminotransferase (U/L, normal range: 0-45) 36.66 (69.71) 28.88 (27.36) 0.396
Creatinine (mg/dL, normal range: 0.8-1.5) 1.88 (1.67) 1.86 (1.57) 0.942
C-reactive protein (mg/L, normal range: 0-5) 151.31 (127.54) 123.11 (78.34) 0.121
Procalcitonin (ng/mL) 7.15 (13.49) 9.51 (24.19) 0.638
48th/72nd hour of antibiotic treatment (mean (SD))
White blood cell counts (x10%/L, normal range: 4-10) 11,698.57 (13,703.69) 10,567.54 (11,432.87) 0.6
Neutrophil (x10°, normal range: 1.3-7.4) 7769.39 (7746.68) 6912.28 (3425.85) 0.345
Lymphocytes (x10%/L, normal range: 0.9-5.3) 1577.35 (703.44) 2540.18 (9190.73) 0.433
Hemoglobin (g/dL, normal range: 11-17) 10.73 (1.9) 10.57 (1.98) 0.623
Platelets (1000 U/L), normal range: 150-450) 287,224.49 (115,861.14) 261,052.63 (153,651.21) 0.232
Aspartate aminotransferase (U/L, normal range: 0-35) 29.71 (59.73) 23.46 (20.41) 0.458
Alanine aminotransferase (U/L, normal range: 0-45) 34.02 (56.34) 79.43 (332.66) 0.324
Creatinine (mg/dL, normal range: 0.8-1.5) 1.76 (1.78) 2.04 (1.79) 0.338
C-reactive protein (mg/L, normal range: 0-5) 78.39 (64.12) 99.71 (85.6) 0.127
Procalcitonin (ng/mL) 0.84 (1.56) 14.49 (30.97) 0.006

Discharge/Exitus (mean (SD))
White blood cell counts (x10%L, normal range: 4-10) 11,085.62 (16,643.82) 9581.09 (12,136.87) 0.588
Neutrophil (x10°, normal range: 1.3-7.4) 7057.53 (10,057.19) 5353.48 (2356.04) 0.149
Lymphocytes (x10°%/L, normal range: 0.9-5.3) 1907.75 (1239.94) 3148.04 (9700.42) 0.392
Hemoglobin (g/dL, normal range: 11-17) 10.57 (1.87) 10.06 (2.01) 0.145
Platelets (1000 u/L), normal range: 150-450) 308,752.81 (129,354.01) 347,347.83 (562,029.98) 0.648
Aspartate aminotransferase (U/L, normal range: 0-35) 26.13 (56.92) 19.84 (19.38) 0.474
Alanine aminotransferase (U/L, normal range: 0-45) 91.46 (625.91) 24.04 (16.05) 0.472
Creatinine (mg/dL, normal range: 0.8-1.5) 1.91 (2.75) 2.07 (1.84) 0.725
Procalcitonin (ng/mL) 0.46 (0.82) 1.04 (1.54) 0.269
C-reactive protein (mg/L, normal range: 0-5) 43.14 (39.46) 38.3(34.9) 0.539
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1 (p=0.012). Comorbidities were present in 161
(92.1%) patients, with HT being the most common
(43.7%), followed by DM (49.2%). As shown in Ta-
ble 1, DM (56.3%) was more prevalent in Group 1
(p=0.013), whereas neurological diseases/dementia
were more common in Group 2 (p=0.036).

Of the patients, 126 (71.2%) initially presented to
the emergency department, and 72 patients (40.7%)
had a readmission history within one year. The
mean duration of hospital stay was 13.4 + 10.0 days,
ranging from 2 to 55 days. Ninety-three (52.5%)
patients received multidrug treatment (polyphar-
macy). During follow-up, 31 (17.5%) patients were
transferred to the ICU. The mean ICU stay was
8.2 + 10.1 days (range: 1-30). No notable differences
were observed between the duration of the hospital
stay and the treatment period.

Antibiotic treatments administered to the patients
are detailed in Table 1. On average, all patients re-
ceived antibiotics for 14.2 + 11.1 days. During fol-
low-up, 80 (45.2%) patients received beta-lactam/
beta-lactamase inhibitors, 64 (36.2%) received car-
bapenems, 45 (25.4%) received cephalosporins, 24
(13.6%) received quinolone group antibiotics, and
62 (35.0%) were treated with antibiotics effective
against Gram-positive bacteria. Some patients re-
ceived antibiotics from more than one group. Be-
ta-lactam/beta-lactamase inhibitors were the most
commonly used in all groups; however, cephalo-
sporin antibiotics were more frequently preferred
in Group 2 patients (p=0.02).

Apositive specimen culture was found in 100 (56.5%)
patients. The most frequent positive culture growth
occurred in 48 (27.1%) urine samples, followed by
body fluids in 35 (19.8%) and blood samples in 34
(19.2%) (Table 2). Cases of growth in different types
of cultures from the same patient (such as blood or
sputum, blood, or urine) were present. There was
no statistically significant difference in the positive
culture growth between the groups.

Table 3 summarizes the laboratory parameters at
admission, within 48/72 hours of antibiotic admin-
istration, and on the last follow-up day (discharge
or death) between Group 1 and Group 2. A com-
parison of admission day parameters between the

Karakog-Parlayan HN et al.

two groups revealed that HbAlc levels were higher
in Group 1 (p=0.011). Additionally, a delayed pro-
calcitonin response to antibiotic treatment was
observed in Group 2, although no significant dif-
ferences were detected in other laboratory param-
eters (p=0.006).

DISCUSSION

The average age of the population is increasing, and
the fastest-growing segment comprises individuals
over the age of 80 years. This study evaluated the
demographic and clinical characteristics, infection
types, treatment preferences, and laboratory out-
comes of elderly patients diagnosed with bacteri-
al infections over a five-year period. Demographic
analysis showed a high prevalence of comorbidities
among the study population, with HT and DM being
the most common. Notably, DM was significantly
more prevalent in the younger elderly group (Group
1), while neurological diseases, such as dementia,
were more common in the older group (Group 2).
This distinction may influence the management
strategies and outcomes of these patients. Stud-
les conducted in our country with geriatric patient
populations have similarly found that the preva-
lence of underlying diseases has increased in the
geriatric population, with HT and DM being the
most commonly detected comorbidities (5, 14, 15).
The frequency of infection can also vary depend-
ing on the underlying diseases observed (16, 17).
The rate of readmission and initial presentation in
the emergency department highlighted the ongoing
challenges in managing elderly patients with bacte-
rial infections. These factors emphasize the impor-
tance of robust discharge planning and follow-up
care to prevent readmissions, particularly for those
with multiple comorbidities and advanced age.

The overall mortality rate in our study was 6.2%
(11 cases), which may appear low despite the study
population consisting of elderly patients. Accord-
ing to national data from Turkiye, mortality rates
in elderly populations, particularly those with sig-
nificant comorbidities, can vary widely. Our study’s
rate is consistent with some hospital-based studies
in the country that report mortality rates ranging
between 5% to 20%, depending on the severity of
the cases and the underlying conditions (1,18,19).
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Compared to the general elderly population’s mor-
tality rates during similar study periods, our find-
ings align more closely with elderly patients.

In our study, infection types varied between the
groups. The most common causes of hospital ad-
mission were skin and soft tissue infections in Group
1, while urinary system infections and sepsis rates
were higher in Group 2. Functional disabilities and
neurogenic disorders, along with bladder outlet ob-
structions caused by prostate hypertrophy in males,
can contribute to urinary retention. This retention
may facilitate the colonization and proliferation of
microorganisms. Furthermore, the laboratory results
underscored the metabolic challenges in managing
diabetes in the elderly, as demonstrated by higher
HbA1lc levels, indicating poorer glycemic control in
Group 1, potentially contributing to their higher sus-
ceptibility to skin and soft tissue infections.

Studies in the literature show that urinary tract
infections and skin and soft tissue infections fre-
quently result in hospital admissions, similar to our
findings. Lower respiratory tract infections are also
commonly encountered. Notably, research con-
ducted in intensive care settings has reported an in-
creased incidence of pneumonia and bloodstream
infections (5, 15, 20, 21). These findings highlight
the need for targeted surveillance and preventive
strategies tailored to the specific vulnerabilities of
different age groups within the elderly population.

In our study, fever was the most common symptom
at presentation, observed in approximately half of
the patients, followed by fatigue, nausea, and vom-
iting. Notably, patients aged 80 years presented to
the hospital with fatigue and urinary symptoms.
Up to 50 per cent of older adults may not exhibit fe-
ver, even when facing severe infections (22). Similar
to our findings, previous studies have also reported
a lower incidence of fever (23, 24). It should be not-
ed that fever may not always be present in elderly
patients, which is present at outpatient clinics or
emergency departments, even when an infection
exists.

We found that the most common emergency de-
partment visits were by elderly patients, and ap-
proximately one-fifth of them had sepsis at ad-
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mission. This situation was more prevalent in the
older patient group (Group 2), underscoring the
critical nature of timely and appropriate antibiotic
treatment in these patients. The lack of prominent
symptoms may be associated with disease severity
progression in this demographic. A previous study
also reported that nearly half of the patients over
65 years who were followed for an infection diag-
nosis were found to have sepsis (16). The average
duration of hospital stays was 13.4 days (range:
1-55 days), and 17.5% of patients were transferred
to the ICU in managing severe infections. In studies
evaluating geriatric patients from the community,
the average hospital follow-up duration was similar
(15, 24).

Our study’s antibiotic treatment data revealed a
nuanced approach to antibiotic administration,
where beta-lactam/beta-lactamase inhibitors were
most commonly used in all cases. In a multicenter
study by Kurtaran and colleagues (5), in which
the mean age was 75.1 + 7.2 years, cephalosporins
were the most frequently chosen antibiotic thera-
py, followed by beta-lactam/beta-lactamase inhib-
itors. Similarly, in our study, cephalosporins were
the most commonly preferred antibiotics among
patients in Group 2. This preference is thought to
depend on the type of infection and the individual
assessment of patients.

The culture positivity rate was 56.5%, and the most
common source of microbial growth was urine
samples, followed by body fluids and blood. The dis-
tribution of positive cultures suggests a high inci-
dence of urinary tract infections, which are notably
common and problematic in elderly populations
due to factors such as neurological bladder and
underlying urological conditions. Importantly, we
found no significant differences in positive culture
growth between the groups, suggesting that the
microbiological profile of infections might be sim-
ilar across different elderly subpopulations despite
differences in clinical presentations and outcomes.
This could imply that while the type and severity
of infections differ, the causative agents remain
consistent, allowing for a broad-spectrum initial
antibiotic approach until the culture results guide
specific therapies.

This work is licensed under a Creative Commons Attribution-Non Commercial 4.0 International License.
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Various studies from our country have indicated
that the most frequent bacterial culture positivi-
ty, similar to our study, occurs in urinary system
infections (15, 23). In diagnosing infections among
elderly patients, clinicians face challenges due to
age-related physiological alterations, lack of con-
ventional symptoms, such as fever, and the pres-
ence of comorbidities that complicate physical
evaluations (25). Consequently, laboratory values
may be crucial in guiding diagnostic decisions in
this patient cohort. Studies have indicated that pro-
calcitonin levels are more effective than CRP levels
and white blood cell (WBC) counts in diagnosing
bacterial infections (26-28).

In our study, the laboratory parameters showed
that HbAlc levels were significantly higher in
Group 1, suggesting poorer glycemic control, a
known risk factor for infection severity and poor
outcomes. The delayed procalcitonin response ob-
served in Group 2 may be related to age-associated
impairment in renal function. However, by the end
of treatment, procalcitonin levels were similar be-
tween the two groups.

Our study has some limitations. First, focusing on
a specific age group within a single geographical
location may have limited the applicability of our

results to a broader demographic group. Second,
lacking a healthy control group may have restrict-
ed our ability to conduct robust comparative anal-
yses. Also, details, such as the presence of urinary
catheters and susceptibility profiles of the cultured
bacteria, were not recorded. Additionally, using ret-
rospective medical records as data may have led to
biases or missing details about the patient’s med-
ical histories, treatments, and recovery progress.
The absence of long-term follow-up data may have
restricted our understanding of the sustained effec-
tiveness of treatment outcomes over time.

In conclusion, the findings illustrate the complex
interplay between age, comorbidities, and clinical
presentation in managing infections in the elderly.
Our study highlights the challenges in diagnosing
infections in the geriatric population, in which typi-
cal symptoms are often not observed, but non-spe-
cific symptoms are common. Notably, the increased
rates of urinary system infections and sepsis in in-
dividuals over 80 years of age underscore the need
for vigilant clinical oversight. Furthermore, effec-
tively managing underlying conditions, such as di-
abetes, could significantly reduce the incidence of
infections in this vulnerable group, emphasizing
the critical role of comprehensive care strategies in
improving health outcomes for elderly patients.
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