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ABSTRACT

Received: 26 Feb 2017 Infections acquired in ICU wards is a major part of nosocomial infections in each hospital.

Accepted: 06 Feb 2019 : Controlling this type of infections can reduce mortality and hospitalization time. An important and high-
Available Online: 01 Apr 2020 risk target group for these infections involves older adults. This study aimed to investigate the infections
© acquired in ICU among older adults as well as contributors to and complications of these infections.
In this descriptive, analytic study, all the elderly patients (>60 y) hospitalized in two
ICUs wards of teaching hospitals of Birjand University of Medical Sciences during 2015 were included.
The patients who were being treated by antibiotics or were unwilling to participate or had preliminary
positive cultures were excluded. After 72 hours of hospitalization in ICU, a set of participants’ samples
including blood, urine, wounds, lung discharges, and sputum were cultured. In the positive samples, fac-
tors associated with the infection, such as age, sex, initial disease, catheterization, and the complications
were examined.
ST In this study, 417 older adults (>60 y) hospitalized in Imam Reza and Vali-e-Asr Hospitals of Birjand
with MeanzSD age of 74.0418.9 years were entered in the study. Among them, 255 (61.2%) patients were
in Imam Reza Hospital and the remaining were in Vali-e-Asr Hospital. Men were accounted for 45.8%
(n=191) of participants. The infection had a frequency of 18.7% (n=78). Men showed a higher rate of
infection than women (24.1% vs 14.2%; P=0.01). Infections increased significantly as hospitalization time
increased (i.e., 2.7% in patients with <5 days, 30.2% in patients with 5-10 days; 67.2% in patients with
>10 days of hospitalization; P>0.001). The most common infection was respiratory infection observed
in 42 (53.8%) of cases followed by urinary infections. There was no significant correlation between age
and infection occurrence. Correlation was found neither between infection and mortality, nor between
¢ age and mortality. Infection rates was significantly greater in the internal diseases ICU (35.8%) than in the
Key words: © surgery ICU (7.8%) (P<0.001).

Infection, ICU, Elderly :  [&FJEEET Elderly adults hospitalized in the ICU are prone to infections. Thus, the hospitalization time
adults  and the intubation times should be reduced as far as possible.
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Extended Abstract

1. Introduction

nosocomial infection is a type of infection
that occurs 48-72 hours after hospitaliza-
tion, while the patient is not in the incuba-
tion period of the infection at the time of
admission [1].

More than 20% of nosocomial infections occur in the ICU
and cause more than 10%-80% deaths [2]. In the elderly,
common and classic forms of infectious diseases are rare
and appear more atypical and unusual. In a 2016 study by
Mancini, 12 of the 19 people with pseudomonas pneumo-
nia in the ICU were over 70 years old [2]. The incidence
of many infectious diseases is higher in the elderly than in
other age groups, so that the incidence of respiratory and
urinary tract infections in the elderly is 20-50 times higher
than in the non-elderly [3].

The aim of this study was to investigate the prevalence
and risk factors of infections and their complications in the
elderly admitted to the ICU of hospitals affiliated to Birjand
University of Medical Sciences.

2. Methods & Materials

In this cross-sectional (descriptive-analytical) study, the
study population was all elderly patients (over 65 years
old) who were admitted to the ICUs of hospitals affiliated
to Birjand University of Medical Sciences from April 2015
to March 2016.

ICU of the Valiasr Hospital is an internal ICU, and ICU of
the Imam Reza Hospital is a surgical ICU. At the beginning
of hospitalization, blood and urine cultures were performed
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on all patients, and they were cultured with sputum and
exudate if they had a sample.

Samples that were initially positive and patients who did
not consent to participate in the project or who had taken
any antibiotics in the past 72 hours were excluded from the
study. The rest of the subjects were sampled again 48-72
hours later. If the test was positive, they remained in the
study and those in whom the test result was negative were
cultured 48 hours later if they had infection criteria.

Sampling was performed by a trained ICU supervisor un-
der the supervision of an infectious disease specialist. All
samples were cultured in a specific medium by a microbi-
ologist. No costs were incurred for patients included in the
project and they entered the study with full consent.

Clinical definitions

In this study, an infection was considered a urinary tract
infection in which the person had clinical signs of urinary
tract infection and the result of his/her culture was positive
and the colony count was >105cfu/ml.

Respiratory infection or pneumonia refers to an infec-
tion in which a person has a 38-degree fever with cough,
purulent sputum, short breaths, pelvic pain, rale sound in
the lungs, and a positive radiology for pneumonia. Bactere-
mia is an infection in which the organism is isolated from
blood culture twice without a single site of infection. After
collecting data, they were entered into SPSS V. 18 software
and analyzed using descriptive statistical tests, frequency
percentage and Chi-square analytical test. The code of eth-
ics is IR.bums.REC.1394.17.

Table 1. Comparison of the prevalence of infection in patients admitted to ICU wards by sex and length of hospital stay

Infection No. (%) P
Variable Yes No Chi-square Test

Male 46 (24.1) 145 (75.9)

Gender =0.01
Female 32(14.2) 194 (85.8)
Less than 5 days 7(2.7) 257 (97.35)

Duration of
5-10 days 26(30.2) 60 (69.8) <0.001
hospitalization
More than ten days 45 (67.2) 22 (32.8)
SALMAND
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Table 2. Comparison of infection incidence in hospitalized patients in ICU based on age and hospital

No. (%) P
Infection
Positive Negative Chi-square test
60-74 36 (17.4) 171 (82.6)
Age 0.49
75 and more 42 (20) 168 (80)
ICU of Emam Reza 20(7.8) 235 (92.2)
Hospital <0.001
ICU of Valiasr 58 (35.8) 104 (64.2)
SALMAND
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Table 3. Comparison of death rate based on infection condition in investigated patients
No. (%)
Infection
Positive Negative
Dead 24(30.8) 74(21.8)
Alive 54(69.2) 265 (78.2)
Total 78 (100) 339 (100)
SALMAND

3. Results

This study was performed on 417 elderly people over 60
years of age admitted to the ICU of Imam Reza and Valiasr
hospitals in Birjand with a mean age of 74.04+8.9 years, a
minimum age of 60 years, and a maximum age of 99 years.
A total of 255 patients (61.2%) were admitted to the ICU of
Imam Reza Hospital and the rest were admitted to the ICU
of Valiasr Hospital. Also, a total of 191 patients (45.8%)
were male and the rest were female.

The prevalence of infection in the studied patients was
18.7% (78 patients). The prevalence of infection in males
was significantly higher than females (P=0.01), and the
prevalence of infection increased significantly with increas-
ing duration of ICU hospitalization (P<0/001) (Table 1).

The most common infection in the elderly was respira-
tory infection (53.8%) and then urinary tract infection. Chi-
square test showed that there was no significant statistical
difference in the type of infection by age and sex. The prev-
alence of infection was higher in the elderly over 75 years of
age than in people aged 74-60 years, but this difference was
not statistically significant. Also, the prevalence of infection
in the ICU of Valiasr Hospital was significantly higher than
the ICU of Imam Reza Hospital (P<0.001) (Table 2).

Out of 417 patients studied, 98 people (23.5%) died. In
patients with positive infection, 30.8% of 78 people, and in

IRANIAN JOURNAL OF AGEING

patients with negative infection, 21.8% of 339 people died.
This difference was not statistically significant using Chi-
square test (P=0.09) (Table 3).

In our study, the rate of infection was significantly related
to the duration of hospitalization and male gender (Table
1), so that patients with a duration of hospitalization of
more than 10 days had 67.3% infection.

The most common infections in our study were respira-
tory infections (53.8%) and then urinary tract infections
(43.1%), followed by wound infection and bacteremia
(25.5% and 21.4%), respectively.

In this study, in terms of pathogenic symptoms, the most
common organisms were: Pseudomonas for respiratory in-
fection; E.coli and Pseudomonas and Candida for urinary
tract infections; and Staphylococcus aureus and Pseudomo-
nas for wound infection and bacteremia. Also, according to
the present study, the prevalence of infections in the ICU
of Valiasr Hospital, which is an internal ICU, was signifi-
cantly higher than the ICU of Imam Reza Hospital, which
is a surgical ICU.

In terms of mortality, in our study, although there was no
significant relationship between infection and mortality, but
quite clearly in people with positive infection mortality was
30.8% more than people without infection (21.8%).

Zare Bidaki M, et al. Types of Infections and Their Complications in the Elderly Admitted to ICU. Iranian Journal of Ageing. 2020; 15(1):118-129.
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4. Conclusion The authors would like to appreciate the ICU supervisors

and microbiologists of Vali-e Asr and Emam Reza Hospitals.
In this study, the prevalence of infection was 18.7%. In

the above-mentioned ICUs, the infection rate in the elderly
was 10.8%.

Various studies have shown that nosocomial infections in
the ICUs are 5%-15% more than other wards, which can
increase to 50%. This may be due to the fact that the clinical
signs of infections in the elderly are not typical and this in
turn delays in diagnosis and therefore in treatment.

In this study, the rate of infection was significantly related
to the duration of hospitalization and male gender (Table
1), so that patients with a length of hospital stay of more
than 10 days had 67.3% infection. In the 2014 Solis study,
the rate of infection in the ICU was directly related to the
length of hospital stay [1].

According to the present study and most studies, the high
prevalence of respiratory infections is due to long-term in-
tubations required in the ICU. Therefore, if the elderly are
hospitalized in the ICU, it is better to reduce the length of
their stay to a minimum.
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