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ABSTRACT

Article info: Hospital-acquired bacterial infections are a major cause of morbidity and mortality among
ﬁﬁﬁzift‘z‘; [ Dec o0 patients with malignancies due to underlying immunosuppression and frequent exposure to
invasive procedures. This study aimed to evaluate the types of infection and clinical outcomes
of hospitalized cancer patients with nosocomial infections. This cross-sectional study was
conducted on 19 hospitalized patients with malignancies at Razi Educational and Medical

Keywords: Center, Rasht, Iran, between 2021 and 2023. Demographic, clinical data, and patients’ outcomes
Malignancy were recorded. The mean age was 48.31 + 18.14 years. Urinary tract infection (UTI) was the
g;’:?:ﬁ:;‘f;;;ﬁgﬂm most common infection (57.9%), followed by bloodstream infection (26.3%). Escherichia coli
Escherichia coli was the predominant pathogen (52.6%). The mean time to infection onset was 8.21 + 11.17
Hospital mortality days, and the mean length of hospitalization was 16.84 + 12.61 days. Overall, in-hospital

mortality was 42.1%. Among deceased patients, UTI (62.5%) and E. coli (62.5%) were most
frequent. Nosocomial bacterial infections, particularly UTIs caused by E. coli, are common
among hospitalized cancer patients and are associated with considerable mortality. Continuous
surveillance and targeted infection control strategies are essential in oncology settings.
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1. Introduction

Cancer remains one of the leading causes of morbidity
and mortality worldwide, with a steadily increasing
global burden attributable to population aging,
environmental exposures, and improved diagnostic
capabilities [1,2]. Despite advances in early detection
and multimodal treatment strategies, including surgery,
chemotherapy, radiotherapy, targeted therapy, and
immunotherapy, infectious complications continue to
represent a major challenge in the management of
patients with malignancies [3-7]. Among these
complications, bacterial infections are particularly
significant, contributing substantially to prolonged
hospitalization, treatment delays, increased healthcare
costs, and mortality [8,9].

Patients with malignancies are uniquely predisposed
to infections due to both disease-related and treatment-
related immunosuppression. Hematologic
malignancies, in particular, are frequently associated
with profound neutropenia, impaired cellular immunity,
and mucosal barrier disruption [10,11]. Similarly,
cytotoxic chemotherapy and radiotherapy compromise
bone marrow function and damage epithelial surfaces,
facilitating microbial invasion.

The use of invasive devices such as central venous
catheters, urinary catheters, and mechanical ventilation
further increases susceptibility to hospital-acquired
infections. In addition, repeated hospitalizations and
exposure to broad-spectrum antibiotics promote
colonization and infection with multidrug-resistant
organisms [12,13].

Nosocomial infections in cancer patients commonly
manifest as urinary tract infections (UTIs), bloodstream
infections (BSIs), pneumonia, including ventilator-
associated pneumonia (VAP), and surgical site
infections (SSIs) or skin and soft tissue infections
(SSTIs) [14,15]. The microbiological profile of these
infections has evolved over time, with Gram-negative
bacteria such as Escherichia coli, Klebsiella species,
Acinetobacter species, and Pseudomonas species
frequently reported as predominant pathogens in many
centers [16—18]. However, the distribution of bacterial
etiologies varies according to geographic region,
hospital setting, patient population, and local
antimicrobial stewardship practices [19,20].

In hospitalized cancer patients, bacterial infections are
not only common but also associated with significant
clinical consequences. They may result in sepsis, septic
shock, organ dysfunction, and increased in-hospital
mortality. Furthermore, infectious complications often
necessitate interruption or modification of anticancer
therapy, potentially compromising oncologic outcomes
[8,21].

Given the vulnerability of cancer patients and the
growing concern regarding antimicrobial resistance, the
present  study investigated the  demographic
characteristics and clinical outcomes of hospitalized
patients with malignancies in a referral hospital in
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Guilan province, the North of Iran.
2. Materials and Methods

2.1 Study design and setting

This retrospective  cross-sectional study  was
conducted to evaluate the epidemiological
characteristics and bacterial etiologies of nosocomial
infections among  hospitalized patients  with
malignancies at Razi Educational and Medical Center,
Rasht, the North of Iran, over a three-year period from
2021 to 2023. The participants were selected through
census sampling method. Patients with incomplete or
missing medical records were excluded from the study.
The study was confirmed by the ethical committee of
the Guilan University of Medical Sciences, Rasht, Iran
(approval number: IR.GUMS.REC.1403.159). Because
this study was retrospective and involved the analysis of
existing anonymized medical records without direct
patient contact or intervention, the requirement for
written informed consent was waived by the regional
ethics committee.

2.2 Study variables

Demographical and clinical data of participants
included patients’ age (years, continuous variable),
gender (male/female, categorical variable), hospital
ward of admission (hematology, pulmonology,
intensive care unit (ICU), endocrinology, or vascular
surgery), type of infection (SSIs, BSI, UTI, or VAP),
time from hospital admission to onset of infection
(days), bacterial pathogen identified based on positive
microbiological culture results (including genus and
species), total length of hospital stay (days), and clinical
outcome (recovery or death). Hospital-acquired
infection was defined according to Centers for Disease
Control and Prevention (CDC) criteria as an infection
occurring 48 hours or more after hospital admission and
was confirmed by the standard microbial tests [22].

2.3 Statistical Analysis

Descriptive statistics were used to calculate, describe,
and summarize collected research data. Data were
presented as mean + standard deviation (SD), median
(IQR), frequency (n), and percentage (%). Data were
analyzed using SPSS software version 26 (IBM Corp.,
Armonk, NY, USA).

3. Results

The mean age of the patients was 48.31 & 18.14 years
(15 - 80 years), with the median of 50 years (31-60
years). The mean duration from hospital admission to
the onset of infection was 8.21 £ 11.17 days (2 to 47
days), with the median time of 3 days (2 - 13 days). The
mean total length of hospital stay was 16.84 + 12.61
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days (3 - 52 days), with the median length of 14 days
(7-22 days). Eight patients (42.1%) were male and 11
patients (57.9%) were female. The majority of patients
were admitted to the hematology ward (8 patients,
42.1%), followed by the pulmonology ward (6 patients,
31.6%), and the ICU (3 patients, 15.7%). Regarding
clinical outcomes, 11 patients (57.9%) were discharged
following clinical improvement, whereas 8 patients
(42.1%) died during hospitalization (Table 1).

UTI was the most common, observed in 11 patients
(57.9%). This was followed by BSI infection in 5
patients (26.3%), VAP in 2 patients (10.5%), and SST
infection in 1 patient (5.3%). Of which, E. coli was the
most frequently isolated pathogen, identified in 10
patients (52.6%). Other isolates included Klebsiella
species in 3 patients (15.8%), Citrobacter species in 2
patients (10.5%), Acinetobacter species in 2 patients
(10.5%), Enterobacter species in 1 patient (5.3%), and
Pseudomonas species in 1 patient (5.3%) (Table 1).

Among the patients with fatal outcomes, UTI was the
most frequent type of infection, observed in 5 cases
(62.5%), followed by VAP in 2 cases (25.0%) (Table 2).

4. Discussion

Patients with malignancies represent a uniquely
vulnerable population due to disease-related immune
dysfunction, cytotoxic chemotherapy, corticosteroid
exposure, invasive procedures, prolonged
hospitalization, and frequent device utilization [23].
Within this context, our findings demonstrate a
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substantial in-hospital mortality rate (42.1%), a
predominance of UTIs, and a microbiological spectrum
dominated by Gram-negative bacilli, particularly E.
coli. The mean age of 48 years in our study is relatively
younger compared with previous reported data [24].
Evidence have shown that cancer-associated healthcare
infections in the United States are often concentrated
among older adults, reflecting demographic patterns of
malignancy in high-income countries. As of 2026, 59%
of all cancer diagnoses in the US occur in people aged
65 or older [24-26].

In the current study, the mean time from hospital
admission to onset of infection suggests that a
substantial proportion of infections were either early
healthcare-associated or possibly incubating at
admission. Early-onset infections in cancer patients are
often linked to pre-existing colonization, mucosal
barrier injury from chemotherapy, or prior antibiotic
exposure. Evidence have demonstrated that mucosal
barrier injury—associated bloodstream infections are
common in hematologic malignancies, particularly
during neutropenic phases [27,28]. The relatively short
median time to infection in this study underscores the
importance of early risk stratification, prompt
microbiological sampling, and empirical antimicrobial
optimization at admission [29].

Prolonged length of stay is both a consequence and a
risk factor for infection. It increases exposure to
multidrug-resistant  (MDR)  organisms  through
cumulative antibiotic pressure and environmental
colonization [30].

Table 1. Frequency of demographics and clinical data of 19 hospitalized patients with malignancies.

Variables Frequency n (%)
Gender 8 (42.12)
11(57.9)
Hospital ward Hematology 8(42.1)
Pulmonology 6 (31.6)
Intensive Care Unit 3(15.7)
Endocrinology 1(5.3)
Vascular Surgery 1(5.3)
Type of infection Urinary tract infection 11 (57.9)
Bloodstream infection 5(26.3)
Ventilator-associated pneumonia 2 (10.5)
Skin and soft tissue/surgical site infection 1(5.3)
Bacterial isolates Escherichia coli 10 (52.6)
Klebsiella species 3 (15.8)
Citrobacter species 2 (10.5)
Acinetobacter species 2 (10.5)
Enterobacter species 1(5.3)
Pseudomonas species 1(5.3)
Patients outcome Discharged 11 (57.9)
8 (42.1)
Table 2. Frequency of bacterial infection among eight cancer patients with death outcomes.
Variables Frequency n (%)
Type of infection Urinary tract infection 5(62.5)
Ventilator-associated pneumonia 2 (25.0)
Bloodstream infection 1(12.5)
Bacterial isolates Escherichia coli 5(62.5)
Citrobacter species 1(12.5)
Acinetobacter species 1(12.5)
Enterobacter species 1 (12.5)

I
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A study by Zafra Poves et al. demonstrated that
hospital-acquired infections in cancer patients
significantly extended hospital stays and independently
increased mortality [31]. In our study, the extended
hospitalization likely contributed to the observed
infection spectrum dominated by nosocomial Gram-
negative organisms. The distribution of ward
admissions, particularly the predominance of
hematology and pulmonology, is clinically meaningful.
Hematologic malignancies are well established as high-
risk conditions for severe infection due to profound and
prolonged neutropenia, impaired cellular immunity, and
frequent central venous catheter use. Multiple studies
have shown that patients with leukemia or lymphoma
experience higher rates of bacteremia and sepsis
compared with those with many solid tumors. The
Gram-negative bacteremia remains a leading cause of
death in neutropenic patients [32—34]. Furthermore, UTI
was the most common infection type, while bloodstream
infections and ventilator-associated pneumonia were
less frequent. UTIs are common in hospitalized cancer
patients due to urinary catheterization,
immunosuppression, and mucosal damage. Studies have
shown that catheter-associated UTIs are frequent in
hospitalized oncology populations, particularly among
patients with prolonged stays or critical illness [35,36].

Although, in the current study, VAP was observed in
only two cases, both cases associated with a poor
outcome. VAP in immunocompromised patients is
associated with particularly high mortality due to
impaired pulmonary immune clearance, frequent MDR
pathogens, and delayed clinical response. Studies
reported VAP mortality rates exceeding 40%. The
pathophysiology involves compromised alveolar
macrophage function, impaired neutrophil recruitment,
and colonization of ventilator circuits [37,38].

We found E. coli was the predominant pathogen,
followed by Klebsiella, Citrobacter, and Acinetobacter.
This Gram-negative predominance aligns with global
shifts observed over the past two decades, where Gram-
negative bacilli have re-emerged as leading pathogens
in oncology settings [16-18]. From a mechanistic
standpoint, E. coli possesses virulence factors such as
adhesins, siderophores, and toxins that facilitate urinary
tract colonization and systemic invasion, particularly in
immunocompromised hosts [39].

However, the presence of non-fermenting Gram-
negative organisms such as Acinetobacter and
Pseudomonas is also clinically concerning. These
pathogens are frequently associated with hospital
environments, biofilm formation, and intrinsic
resistance mechanisms [40].

Our findings demonstrated the urgent need for robust
infection control programs. However, there are some
limitations that should be considered. The small sample
size, single-center design, and the cross-sectional nature
of the study limit the generalizability of the findings.
Additionally, data regarding antimicrobial resistance
patterns, comorbidities, cancer type, treatment

2026, Volume 7, Number 1

regimens, and severity of illness were not analyzed,
which may influence infection outcomes. Future
multicenter studies with resistance profiling and larger
sample sizes are warranted to further elucidate
antimicrobial susceptibility patterns and optimize
therapeutic algorithms in oncology settings.

This study demonstrated that hospital-acquired
bacterial infections remain a significant clinical concern
among hospitalized patients with malignancies. UTI
were the most prevalent type of infection, and E. coli
was the predominant causative organism. A substantial
in-hospital mortality rate, particularly among patients
with UTIs and Gram-negative infections, highlights the
vulnerability of these patients to nosocomial infections
and emphasize the importance of strict infection control
measures, and early microbial diagnosis.
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