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ABSTRACT

Article info: Nosocomial infections (NIs) represent a major healthcare challenge, particularly in
ﬁiﬁﬁ:’;ﬁ 11(;‘;:}*;’22822: immunqcomprorpised.populations such as patients \yith a'utoimmune di§eases (AIDS). This
study aimed to investigate the prevalence and bacterial etiology of NIs in hospitalized AID
patients in northern Iran. In this retrospective cross-sectional over a six-year period (2018-2024)
a total of 37 patients diagnosed with both autoimmune conditions and hospital-acquired

Keywords: infections were included. The mean age of patients was 54.3 + 16.9 years, with rheumatoid
Nosocomial infections arthritis being the most common underlying disease. Urinary tract infections (UTIs) were the
?;:3;1‘2;3;;;2:;?:5 predominant NI (54.1%), followed by bloodstream (21.6%), respiratory (18.9%), and skin/soft
Gram-negative bacteria tissue infections (5.4%). Gram-negative bacteria were the leading pathogens, with Klebsiella

spp. (40.5%) most frequently isolated. These findings highlight the high prevalence of UTIs and
Gram-negative bacterial infections in hospitalized AID patients. The predominance of
multidrug-resistant organisms underscores the need for targeted infection prevention strategies
and robust antimicrobial stewardship.
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1. Introduction

Nosocomial infections (NIs) remain a significant
cause of morbidity, mortality, and prolonged
hospitalization, particularly in immunocompromised
populations [1]. Patients with autoimmune diseases
(AIDs) represent a uniquely vulnerable group due to
both their underlying immune dysregulation and the
frequent use of immunosuppressive therapies, including
corticosteroids, biologics, and disease-modifying
antirheumatic drugs. This immunosuppressed state
predisposes them to a higher risk of hospital-acquired
infections compared to the general population [2, 3].

Previous studies have reported that Dbacterial
pathogens are the predominant cause of NIs in patients
with autoimmune conditions, frequently involving the
respiratory tract, urinary tract, bloodstream, and surgical
sites [4, 5]. Gram-negative bacteria, such as Escherichia
coli, Klebsiella pneumoniae, and Pseudomonas
aeruginosa, as well as Gram-positive pathogens like
Staphylococcus aureus and Enterococcus spp., are
commonly implicated. The widespread emergence of
multidrug-resistant ~ (MDR)  organisms  further
complicates management and outcomes in this
population [6].

Despite the recognized susceptibility of AID patients
to infections, limited data are available regarding the
prevalence and bacterial etiology of nosocomial
infections specifically within this group. Understanding
the epidemiological patterns and microbial profiles is
crucial for developing targeted infection prevention
strategies and optimizing antimicrobial stewardship in
hospitalized AID patients. This study aims to investigate
the prevalence and bacterial etiology of nosocomial
infections in hospitalized patients with autoimmune
diseases, providing evidence to inform clinical decision-
making and infection control policies.

2. Materials and Methods

2.1 Study Design

This retrospective  cross-sectional study was
conducted at Razi hospital, a tertiary care center in
Rasht, the North of Iran, between March 2018 and
March 2024. The study focused on hospitalized patients
diagnosed with autoimmune diseases who developed
nosocomial infections during their admission. The study
was approved by the Ethics Committee of Guilan
University of Medical Sciences (Approval No.
IR.GUMS.REC.1403.260). Given the retrospective
nature of the study, the use of existing records, the
absence of any patient interaction, and no additional risk
to participants, the requirement for obtaining individual
informed consent was waived. Patient confidentiality
was maintained by anonymizing personal identifiers,
and the study adhered to the principles of the
Declaration of Helsinki. Data were retrieved from
electronic medical records using a standardized data
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collection form. Variables included demographic
information (age, sex), type of autoimmune disease,
comorbidities, duration of hospital stay, type of
infection, and bacterial etiology of infections.

2.2 Statistical analysis

Descriptive statistics were used to summarize the
data. Categorical variables were expressed as
frequencies and percentages, while continuous variables
were reported as means + standard deviations (SD).
Statistical analyses were performed using SPSS version
24 (IBM Corp., Armonk, NY), with a significance level
set at p <0.05.

3. Results

A total of 37 hospitalized patients with autoimmune
diseases and nosocomial infections were included in this
study. The mean age of the patients was 54.32 + 16.93
years (range: 25-88 years), with a median of 56 years.
Of the total patients, 25 (67.6%) were female and 12
(32.4%) were male. The most common underlying
autoimmune disease was rheumatoid arthritis (RA) in 15
patients (40.5%), followed by pemphigus in 5 patients
(13.5%), vasculitis in 4 patients (10.8%), psoriasis in 4
patients (10.8%), and systemic lupus erythematosus
(SLE) in 3 patients (8.1%). Other autoimmune diseases
included inflammatory bowel disease (5.4%),
Wegener’s granulomatosis (2.7%), Guillain—Barré
syndrome (2.7%), dermatomyositis (2.7%), and
autoimmune thrombocytopenic purpura (2.7%).

The most frequent site of nosocomial infection was
the urinary tract, observed in 20 patients (54.1%),
followed by bloodstream infections (BSIs) in 8 patients
(21.6%), respiratory infections in 7 patients (18.9%),
and skin and soft tissue infections (SSTIs) in 2 patients
(5.4%). In patients younger than 56 years, urinary tract
infections (UTIs) were the most prevalent (61.1%),
followed by respiratory (22.2%), bloodstream (11.1%),
and SSTIs (5.6%).

Among patients aged 56 years or older, UTIs
accounted for 47.4%, BSIs for 31.6%, respiratory
infections for 15.7%, and SSTTs for 5.3%. Among male
patients, UTIs were observed in 50%, respiratory
infections in 25%, BSIs in 16.7%, and SSTIs in 8.3%.
Among females, UTIs were more common (56%),
followed by bloodstream (24%), respiratory (16%), and
SSTIs (4%). Distribution of infections by autoimmune
diseases presented in Table 1. Among rheumatoid
arthritis patients as the most prevalent autoimmune
diseases, UTIs (73.3%) and BSIs (26.7%) were the
predominant infections. Also, in pemphigus UTIs 80%
and BSIs 20% was recorded.

The mean hospital stay was 21.89 + 24.34 days
(range: 1-98 days), with a median of 13 days. Patients
hospitalized for <13 days had UTIs (52.5%), respiratory
infections (21.1%), BSIs (21.1%), and SSTIs (5.3%).
Patients with >13 days of hospitalization had UTIs
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(55.5%), bloodstream (22.2%), respiratory (16.7%), and
soft tissue infections (5.6%). At the end of
hospitalization, 29 patients (78.4%) were discharged,
while 8 patients (21.6%) died. Regarding bacterial
etiology, Klebsiella spp. was the most commonly
isolated organism (40.5%), followed by Acinetobacter
spp. (18.9%), Citrobacter spp. (16.2%), E. coli (10.8%),
Gram-positive cocci (8.1%), and P. aeruginosa (5.4%).
The full results of bacterial etiology by autoimmune
diseases was shown in Table 2.

4. Discussion

This retrospective study provides valuable insights
into the prevalence, clinical characteristics, and
bacterial etiology of Nls in hospitalized patients with
AlDs over a five-year period in a tertiary care hospital
in northern Iran. The results underscore the heightened
vulnerability of this patient population to hospital-
acquired infections. Our findings indicate that UTIs
were the most common nosocomial infections across all
age groups and autoimmune disease categories,
consistent with previous studies reporting high UTI
prevalence in immunosuppressed and catheterized
patients [7-9]. The predominance of UTIs was
especially pronounced among patients with rheumatoid
arthritis and pemphigus, likely reflecting the frequency
of long-term corticosteroid use and hospitalization-
related urinary catheterization. Notably, bloodstream
infections (BSIs) and respiratory infections were the
second and third most prevalent types, respectively. The
proportion of BSIs was relatively higher in patients
older than 56 years, aligning with evidence that aging
contributes to immunosenescence and increases
susceptibility to systemic infections [10]. Additionally,
the longer hospital stay observed in patients with BSIs
and respiratory tract infections suggests a potential
association between infection severity, prolonged
admission, and increased mortality risk.
Microbiologically, Gram-negative bacteria were the
predominant pathogens, with Klebsiella spp. emerging
as the most frequent isolate, followed by Acinetobacter
spp. and Citrobacter spp. These findings are in line with
regional surveillance studies indicating a rise in
multidrug-resistant Gram-negative bacilli (MDR-GNB)
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as the leading cause of hospital-acquired infections in
immunocompromised patients [11-15]. The high
prevalence of Klebsiella spp. in autoimmune patients,
especially among those with vasculitis and rheumatoid
arthritis raises concerns regarding colonization and
nosocomial transmission in high-risk wards.

Interestingly, Acinetobacter spp. was found
predominantly in patients with lupus erythematosus and
other less frequent autoimmune disorders. This
pathogen is particularly associated with ventilator-
associated pneumonia and BSIs in ICU settings and is
recognized for its ability to acquire resistance rapidly,
complicating therapeutic options [16].

While E. coli, a classic uropathogen, was present in
only 10.8% of cases, its comparatively lower frequency
may reflect increasing displacement by more resistant
organisms in nosocomial settings. The presence of P.
aeruginosa and Gram-positive cocci, although limited,
still warrants attention due to their inherent or acquired
resistance profiles and association with poor outcomes
in hospitalized patients [17].

Our study also reported a 21.6% mortality rate, which,
although based on a small sample, reflects the clinical
burden of nosocomial infections in autoimmune
patients. This mortality rate is comparable to prior
studies in  immunocompromised  populations,
emphasizing the need for enhanced infection control
measures and early diagnostic interventions [18].

A key strength of this study is its focus on a highly
specific and clinically vulnerable population, providing
a clearer picture of infection patterns in AID patients.
However, limitations include the relatively small
sample size, retrospective design, and lack of
antimicrobial susceptibility data, which could have
added depth to our understanding of resistance trends
and therapeutic challenges.

This study highlights the significant burden of
nosocomial infections among hospitalized autoimmune
patients, with UTIs and Gram-negative bacteria being
most prevalent. Given the increasing threat of multidrug
resistance, routine surveillance, strict infection control
practices, and tailored antimicrobial stewardship
programs are essential to improving outcomes in this
high-risk population.

Table 1. The frequency of infections by autoimmune diseases. Results presented as No. (%).

Type of infection Rheumatoid arthritis Pemphigus Vasculitis Psoriasis Lupus erythematosus Other
UTlIs 11(73.3) 4 (80) 1(25) 0 1(33.3) 3 (50)
BSIs 4(26.7) 1 (20) 1(25) 2 (50) 0 0
RIs 0 0 1(25) 1(25) 2 (66.7) 3 (50)
SSTIs 0 0 1(25) 1(25) 0 0

Table 2. The frequency of bacterial etiology by autoimmune diseases. Results presented as No. (%).

Type of infection Rheumatoid arthritis Pemphigus Vasculitis Psoriasis Lupus erythematosus Other
Klebsiella spp. 5(33.3) 2 (40) 4 (100) 1(25) 0 3 (50)
Acinetobacter spp. 4(26.7) 0 0 0 2 (66.7) 1(16.7)
Citrobacter spp. 2 (13.3) 2 (40) 0 0 1(33.3) 1 (16.7)
Escherichia coli 2(13.3) 1 (20) 0 0 0 1(16.7)
Gram-positive cocci 1(6.7) 0 0 2 (50) 0 0
Pseudomonas aeruginosa 1(6.7) 0 0 1 (25) 0 0
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