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ABSTRACT 
Objective: Nosocomial infections (NIs) are major health problems with morbidity and mor-
tality. Geriatric patients require intensive care unit (ICU) admission more frequently, and 
serious challenges occur during treatment. We aimed to evaluate the risk factors of NI and 
mortality in geriatric patients admitted to the ICU.

Materials and Methods: The study was conducted between April 2018 and April 2019 in 
two hospitals. We prospectively recorded the data on the forms prepared according to daily 
ICU visits. 

Results: During the study period, 600 patients were hospitalized in the ICUs. Geriatric pa-
tients constituted 446 (74.3%) of the total number. The NI rate was 59% in adult patients 
and 80% in geriatric patients. The most frequent NI in geriatric patients was pneumonia 
(42%). Furthermore, the need for mechanical ventilation support, prolongation of hospi-
tal stay, total parenteral nutrition, and tracheostomy were statistically higher in geriatric 
patients with NI. The mortality rate in geriatric patients was statistically higher than in 
non-geriatric. We found the rates of prolonged hospitalization, NI development, malignan-
cy, and cerebrovascular disease diagnosis significantly higher in geriatric patients than in 
non-geriatric patients. 

Conclusion: NI and mortality rate are higher in geriatrics than in adult patients. Pneumonia 
is the most common type of NI in the ICU. Identification of risk factors regarding NI and 
mortality in geriatric patients in ICU will contribute to developing strategies for prevention.
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INTRODUCTION

Nosocomial infections (NIs) constitute a ma-
jor health issue in terms of morbidity, high 
mortality, prolonged hospitalization, and 

increased costs of direct patient care (1). While 
beds in intensive care units (ICUs) constitute less 
than 10% of all hospital beds, more than 20% of all 
NIs develop in the ICU (2). The human lifespan has 
been prolonged as a result of developments in med-
icine. It is well known that the body’s resistance to 
infectious diseases decreases with age. There are 
many reasons for this condition decrease. For ex-
ample, the leading dysfunction is observed in the 
immune system, which begins to respond more 
slowly and weakly to the antigens it encounters. 
Organ dysfunctions such as diabetes mellitus, ath-
erosclerosis, prostate hypertrophy, degenerative 
joint disorders, dementia, chronic pulmonary dis-
ease, and heart disease appear more commonly in 
advanced ages as microorganisms enter the body 
more easily and illness occurs. Prostheses replaced 
in regions like the heart and joints may cause in-
fection in older people. Urine and stool inconti-
nence and pressure sores developing in bedridden 
patients are other factors facilitating infections in 
older people (3, 4).

Therefore, the geriatric age group will require ICU 
admission more frequently, and serious challeng-
es will occur during treatment (5). Although many 
studies are investigating NIs in the ICU, a few stud-
ies investigate NIs in geriatric ICU patients. There-
fore, the primary endpoint of this study was to eval-
uate NIs in geriatric patients followed in the ICU. 
The secondary endpoint is the evaluation of factors 
affecting mortality in geriatric patients with NI.

MATERIALS AND METHODS

The study was performed in the third-level gener-
al intensive care units of two hospitals (a research 
and education hospital in Kütahya and a state hos-
pital in Kocaeli) between April 2018 and April 2019. 
Two ICUs with 10 and 13 beds were investigated in 
both hospitals. The study was approved by the Eth-
ics Committee of Kocaeli University School of Med-
icine with research project number of KÜGOKAEK 
2018/100 (07.03.2018).

Patients over 65 years of age admitted to the ICU 
for more than 48 hours were included in the study. 
NI was diagnosed according to the Centers for Dis-
ease Control and Prevention (CDC) criteria (6). The 
patient’s demographic characteristics, underlying 
diseases, possible risk factors, treatment, treatment 
responses, and mortality data were prospectively 
recorded along with clinical and laboratory findings 
of NIs in the forms prepared for daily ICU visits.

The statistical analysis was performed using the 
Statistical Package for the Social Sciences (SPSS) 
17.0 program (IBM Corp., Armonk, NY, USA). The 
Mann-Whitney U test was used for intergroup com-
parisons of non-normally distributed parameters, 
while the Pearson chi-square test and Fisher’s ex-
act test were used to compare data. The logistic re-
gression analysis was used to evaluate independent 
variables. Statistical significance was set as p<0.05.   
therapy for the causative agent.

RESULTS

Four hundred and forty-six patients were included 
in the study. Three hundred and fifty-seven of the 
patients developed infections (80%). Pneumonia 
developed in 150 patients (42%), bloodstream infec-
tions (BSIs) in 121 patients (33.9%), urinary system 
infections (UTIs) in 62 patients (17.4%), soft tissue 
infections (STIs) in 21 patients (5.9%), and gastro-
intestinal system infections (GSIs) in 3 patients 
(0.8%) (Table 1). The causative agents of infections 
were isolated in 92.7% (331/357) of patients. The 
most frequently detected microorganisms were as 

HIGHLIGHTS

•	 Nosocomial infections (NIs) and mortality rates 
are higher in geriatric patients.

•	 Mechanical ventilation support, prolonged hospi-
talization, total parenteral nutrition, and trache-
ostomy were significant risk factors for NI in the 
intensive care unit (ICU).

•	 Prolonged hospitalization, NI development, pres-
ence of malignancy and cerebrovascular disease 
were significant risk factors for mortality in the 
ICU.
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follows: Klebsiella pneumoniae in 85 patients (24.7%); 
Acinetobacter baumannii in 81 patients (23.5%); Pseu-
domonas aeruginosa in 41 patients (11.9%); Candida 
albicans in 20 patients (5.8%); Escherichia coli in 15 
patients (4.4%); and Staphylococcus aureus in 15 pa-
tients (4.4%) (Table 2). 

When the risk factors for the ICU were investigat-
ed in patients, mechanical ventilation (MV) sup-
port (p=0.000), prolonged hospital stays (>14 days) 
(p=0.000), total parenteral nutrition (TPN) (p=0.001), 
and tracheostomy (p=0.003) were found statistical-
ly significantly higher in patients developing ICU in-
fections compared to the rest (Table 3). The overall 
mortality rate was 53.6% (239/446) in the geriatric 
patient group and 39%. The mortality rate was sta-
tistically significantly higher in the geriatric patient 
group compared to the nongeriatric adult patient 
group (p=0.002). When the risk factors for mortal-
ity were investigated in the geriatric patient group, 
prolonged hospital stays (>14 days) (p=0.000), NI 
development (p=0.002), malignancy (p=0.002), and 
cardiovascular disease (CVD) (p=0.030) were statis-
tically significantly higher in patients developing 
mortality compared to the others (Table 4).

DISCUSSION

The characteristics of NIs may vary among coun-
tries, in different cities, and even from hospital to 
hospital (7). A significant portion of patients ad-
mitted to adult ICUs was comprised of patients 65 
years of age and older (8, 9). In our study, the NI 
rate in geriatric patients was determined to be as 
high as 80%. Another study investigating NIs in the 

Table 1. Nosocomial infections observed in geriatric 
patients in the intensive care unit.

Infections Patients n (%)

Pneumoniae 150 (42)

Bloodstream infection 121 (33.9)

Urinary system infection 62 (17.4)

Soft tissue infection 21 (5.9)

Gastrointestinal system infection 3(0.8)

Total 357 (100)

Table 2. The causative agents in infections developed in 
geriatric patients.

Microorganisms n (%)

Klebsiella pneumoniae

Carbapenem resistant 50 (14.5)

Carbapenem sensitive 20 (5.8)

Colistin resistant 15 (4.4)

Acinetobacter baumannii

Carbapenem resistant 78 (22.7)

Carbapenem sensitive 2 (0.6)

Colistin resistant 1 (0.3)

Pseudomonas aeruginose

Carbapenem resistant 37 (10.8)

Carbapenem sensitive 4 (1.6)

Escherichia coli

ESBL (+) 13 (3.8)

ESBL (-) 2 (0.6)

Proteus vulgaris 7 (2)

Burkholderia cepacia 7 (2)

Providencia stuartii 6 (1.7)

Enterobacter spp. 4 (1.6)

Stenotrophomonas maltophilia 3 (0.9)

Morganella morganii 1 (0.3)

Serratia marcescens 1 (0.3)

Staphylococcus aureus

Methicillin resistant 3 (0.9)

Methicillin sensitive 12 (3.5)

Coagulase-negative Staphylococcus

Methicillin resistant 2 (0.6)

Methicillin sensitive 5 (1.4)

Staphylococcus haemolyticus 13 (3.8)

Enterococcus faecium 12 (3.5)

Enterococcus faecalis 6 (1.7)

Streptococcus pneumoniae 1 (0.3)

Candida albicans 20 (5.8)

Non-albicans Candida spp. 19 (5.5)

ESBL: Extended spectrum beta lactamases.
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geriatric age group in our country found a similarly 
high NI rate (8). The cause of this situation may be 
the susceptibility of the geriatric age group to infec-
tious diseases and the prolongation of life expec-
tancies of the elderly population in the ICU as new 
treatments have been developed (3, 4).

In an EPIC-II study investigating NIs of 13,796 adult 
ICU patients in 75 countries, a multicenter study in-
cluding eight centers, and another two studies per-
formed in our country investigating geriatric NIs, 
pneumonia was established as the most common 

type of NI, similar to our findings (8-11). NIs caused 
by multidrug-resistant organisms (MDRO) lead to 
serious problems in ICUs. NIs caused by carbapen-
em- or colistin-resistant organisms were frequently 
observed in our units. Therefore, early detection of 
carriers by active surveillance of MDRO, immedi-
ate isolation of patients, effective use of personal 
protective equipment (PPE), and adherence to hand 
hygiene are necessary (12).

NI develops because of underlying diseases, acute 
diseases causing hospitalization, the impairment of 

Table 3. The risk factors for nosocomial infections in geriatric patients.

OR 95% CI p

Central venous catheter 0.53 0.25-1.08 0.084

Urinary catheter 1.62 0.2-12.42 0.639

Total parenteral nutrition 2.62 1.45-4.74 0.001*

Mechanical ventilator 0.14 0.06-0.30 0.000*

Tracheotomy 0.29 0.13-0.66 0.003*

Nasogastric tube 0.57 0.31-1.04 0.071

Transfusion 1.50 0.79-2.84 0.211

H2 blocker 0.65 0.27-1.57 0.347

Long hospitalization (>14 days) 0.02 0.00-0.07 0.000*

Steroid use 1.10 0.63-1.90 0.724

*Significant
OR: Odds ratio, CI: Confidence interval.

OR 95% CI p

Nosocomial infection 0.45 0.27-0.75 0.002*

Long hospitalization (>14 days) 0.38 0.23-0.64 0.000*

Diabetes mellitus 0.87 0.57-1.32 0.525

Cardiovascular disease 0.85 0.54-1.33 0.492

Cerebrovascular disease 0.56 0.33-0.94 0.030*

Chronic renal failure 0.92 0.52-1.63 0.796

Chronic pulmonary disease 0.96 0.62-1.47 0.856

Malignancy 0.36 0.54-1.33 0.002*

Table 4. The risk factors for mortality in geriatric patients.

*Significant
OR: Odds ratio, CI: Confidence interval.



272

Infect Dis Clin Microbiol 2022; 4(4): 268-73

This work is licensed under a Creative Commons Attribution-Non Commercial 4.0 International License.

Ethical Approval: The study was approved by the Ethics Committee 
of Kocaeli University School of Medicine on March 07, 2018 with 
research project number of KÜGOKAEK 2018/100.

Informed Consent: N/A.

Peer-review: Externally peer-reviewed

Author Contributions: Concept – H.N., P.K., D.M.Ö; Design – H.N., 
E.A., H.G.; Supervision – H.N., E.A., H.G., D.M.Ö; Fundings – H.N., 

P.K., E.A., D.M.Ö, H.G.; Materials – H.N., P.K., E.A., D.M.Ö, H.G.; Data 
Collection and/or Processing – H.N., P.K., E.A., D.M.Ö, H.G.; Analysis 
and/or Interpretation – H.N., P.K., E.A., D.M.Ö, H.G.; Literature 
Review – H.N., P.K., E.A., D.M.Ö, H.G.; Writer – H.N., P.K., D.M.Ö; 
Critical Reviews – H.N., P.K., H.G., E.A.

Conflict of Interest: The authors declare no conflict of interest.

Financial Disclosure: The authors declared that this study has 
received no financial support.

host defense mechanisms due to invasive interven-
tions or treatments, and colonization by pathogens 
(12, 13). Emergency surgery at the time of hospi-
talization, admission after trauma, a referral from 
another hospital, the presence of underlying chron-
ic obstructive pulmonary disease, cancer, HIV, im-
munosuppression, MV support, renal replacement 
treatment, and higher simplified-acute-physiolo-
gy-scores (SAPSs) were associated with a higher risk 
of NI development in an EPIC-II study (10). In other 
studies investigating NIs in the geriatric age group, 
the use of antimicrobial agents or an invasive de-
vice, surgical procedures, acute or chronic renal 
failure, neurological disorders, MV support, a cen-
tral venous catheter (CVC), and the duration of hos-
pitalization were determined as risk factors for NI 
development (8, 14, 15). In our study, MV, prolonged 
hospital stay (>14 days), TPN, and tracheostomies 
were statistically significantly higher risk factors 
in patients developing NI compared to patients not 
developing NI. In many developed countries, NIs 
are among the parameters used to assess the qual-
ity of healthcare services, and they develop policies 
to prevent them. Determining NI risk factors will 
aid the development of new strategies to prevent 
NIs in the ICU (16).

Depending on the populations investigated and the 
definitions used, hospital infection-associated mor-
tality rates varied between 12% and 80% (13). The 
study investigating adult patients in the ICUs found 
advanced age, NI, MV, SAPS II, renal replacement 
treatment, cancer, cirrhosis, immunosuppression, 
and emergency surgery as risk factors for mortal-
ity (10). In the study investigating the geriatric ICU 

group, advanced age, the presence of NI, chronic 
disease, malignancy, MV, CVC, and the duration 
of hospitalization were determined as risk factors 
for mortality (8). In another study investigating the 
results of elderly patients in the ICU, it was deter-
mined that their mortality was higher than that of 
younger patients; the severity of the disease, dete-
rioration in consciousness, and NI were risk factors 
(17). Similarly, in our study, the mortality rate was 
statistically significantly high. When the risk fac-
tors for mortality were investigated in the geriat-
ric patients, prolonged hospital stays (>14 days), 
the development of ICU infection, malignancy, and 
cerebrovascular accident (CVA) were statistically 
significantly higher in patients who developed ICU 
infection compared to those who did not.

Our study has some limitations. Firstly, it is includ-
ing low number of patients and conducted in only 
two centers with general ICU. Secondly, we evaluat-
ed only the data of geriatric patients and made no 
comparison among different age groups in adults.

Due to higher life expectancies of the elderly pop-
ulation in the ICU thanks to new diagnoses and 
treatments, geriatric patients make up an import-
ant part of patients admitted to adult ICUs. How-
ever, the weakening of their immune systems and 
organ functions with age and the development of 
comorbid diseases make them more susceptible to 
NIs and mortality. Therefore, strategies should be 
further developed by determining ICU risk factors 
to prevent nosocomial infections.
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