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Abstract

Background: Nosocomial infections (NIs) are an important public health problem worldwide, particularity in the intensive care
units (ICUs).
Objectives: The current study aimed to detect and highlight NIs as the critical factor in increasing mortality and morbidity to clarify
the current health priorities and challenges in Iran.
Patients and Methods: It was a retrospective study on 376 selected patients admitted in ICU at a public hospital in Tehran, Iran,
from 2012 to 2014. The major studied NIs included: ventilator associated pneumonia (VAP), central venous catheter related primary
bloodstream infections (CRBSIs or BSI), surgical site infections (SSIs) and catheter associated urinary tract infections (CAUTI or UTI).
NIs were defined based on the centers for disease control and prevention (CDC) definitions. Site specific NIs rates, mortality rate and
the length of hospital stay and other demographic or clinical variables were extracted.
Results: Three hundred-four patients were examined for NIs. NIs rate was 19.7% and mortality rates were 44.4% and 21.72% in infected
and uninfected patients, respectively. The most frequent NIs was VAP and the highest observed rates of mortality were BSI in males
(P = 0.050) and UTI in females (P = 0.05). The mortality rate in the infected patients was twice the other patients [2.187 (CI: %95:
1.154.13), P = 0.010]. The results showed that patients with cardiovascular respiratory dysfunction were exposed to higher risk of
death. Infection rate increased in patients with diabetes and endocrine disease.
Conclusions: To manage ICU patients, risk factors and causative procedures contributing to incidence and development of Nis
should be considered. The most considerable points are accurate disinfection and more strict infection control procedure especially
for prevent of VAP and BSI, which associated with the increasing of patient’s mortality. This issue is more crucial in the cases of the
cardiovascular respiratory and diabetic patients.
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1. Background

Iran health system, established in 1980, includes fam-
ily planning, vaccination, maternal and prenatal care, chil-
dren health, growth monitoring, hospital infection con-
trol and programs to prevent epidemiological disasters.
However, the national nosocomial infection surveillance
program was established in Iran in 2007 based on na-
tional nosocomial infection surveillance (NNIS) system
definitions classified for four major groups including pul-
monary, urinary tract, blood stream and surgical site infec-
tions (1). Nowadays, mortality has significantly decreased
due to infectious disease control. Despite, the healthcare

proceedings, and appearance of new antibiotics, the preva-
lence of nosocomial infections (Nis) is not significantly
eradicated and it is an important part of health surveil-
lance, which is rarely studied at hospitals in Iran (2-5). The
NIs rate was estimated about 10% to 15% by national health
system in Iran. Out of six million hospitalized patients,
about six-hundred-thousand patients are infected with NIs
in Iran (3).

Intensive care units (ICUs) are unfortunately the center
of nosocomial infections. Since the 1980s, infectious dis-
ease specialists have recognized that ICU patients acquire
NIs 5 to 10 times more than the patients in the other wards
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of hospitals due to the use of invasive therapeutic devices
(6). This rate varies by the type of infections and ICU, site
of infections and the prevalence of specific pathogens (7,
8). Bacterial colonization is strongly associated with hos-
pital stay and is especially common in the critically ill pa-
tients hospitalized for various reasons, including impaired
host defenses, the frequent use of invasive devices, and the
repeated or long-term administration of antibiotics. The
main predisposing factors are associated with either an in-
creased risk of colonization and increased immunity in the
host (5).

NIs are associated with considerable morbidity, extra
cost, and are responsible for more mortality (9-13). On the
basis of data from death certificates, these infections are
the 10th leading cause of death in the United States (5,
14). Importantly, bloodstream infections (BSIs) are major
causes of morbidity and mortality (10, 13, 15).

The current study used the definitions of nosocomial
infections provided by the standard centers for disease
control and prevention (CDC) and national nosocomial in-
fections surveillance (NNIS) (16), which investigated the
rate of mortality in patients with any types of NIs at ICUs.

2. Objectives

The most evident attempt was to estimate annually NIs
associated mortality restricted to ICU wards in Iranian na-
tional health care system. The current study focused on
NIs associated mortality estimation limited to the hospi-
talized patients at ICU of university hospital, since the pa-
tients are potentially susceptible to infections (17). The cur-
rent study aimed to highlight the necessity for efficient
policy making aimed to increase the survival rate of criti-
cal ICU’s patients at university hospitals. One of the most
significant results of the current attempt was to summa-
rize and highlight the major findings of the epidemiology
of NIs and evaluate annually NIs related mortality rate for
ICU patients in Iran.

3. Patients andMethods

3.1. Study Population

This cross-sectional retrospective surveillance study
was performed on the patients admitted at medical-
surgical ICU (MS-ICU) ward of Taleghani hospital, Tehran,
Iran, from 2012 to 2014. It is a no-referral state general hos-
pital affiliated to Shahid Beheshti University of Medical Sci-
ences. Since other studies showed the mortality rate of at
least twice, compared to non-nosocomial infections, with
95% of confidence and 80% of power, it was calculated that

the study needed about 70 subjects in each group (noso-
comial and non-nosocomial infections). All patients hos-
pitalized at ICU in the period of the study were investi-
gated and included in this research. Out of 376 patients,
304 ones were included in the study according to the inclu-
sion criteria. Those patients hospitalized at ICU with less
than 48 hours of stay, and patients stayed in ICU due to non-
hospital-acquired infections and neonatal patients (under
15 years) were excluded from the study. The written con-
sent was received from all of the patients or their first rela-
tives.

3.2. Measurement of Hospital-Acquired-Infections Associated
Mortality

All relevant data were collected from the patients’
medical records and available flowcharts. Samples for
microbiological diagnostic tests were routinely taken, if
infection was clinically suspected. Demographic infor-
mation, severity of underlying medical disease, previous
ward before ICU admission and Glasgow coma scale (GCS)
scores (18) were studied. In addition, detailed informa-
tion about durations of invasive procedures -such as me-
chanical ventilation (MV) usage, central venous catheter-
ization, urinary catheterization, nasogastric tube, diges-
tive and respiratory tract, surgical intervention, dialysis,
recent surgery and blood transfusion- and hospital stay
were also recorded. Rate of infection was calculated based
on national healthcare safety network (NHSN) definitions
(16). NIs associated mortality was evaluated and its related
annual rate was estimated. The study was approved by the
ethics committee and conducted in accordance with its
guidelines (number 90/125, date: 03.06.2012). The patients’
names and personal information were kept confidential.

3.3. Data Analysis

Epidemiology of NIs and mortality rate were evaluated
in the studied patients. Results were analyzed by compari-
son of NIs and mortality risk factors in the patients. Differ-
ences were analyzed by Chi-square and t-test. Odds ratios
(OR) and the confidence intervals (95% CI) of the ORs were
calculated by logistic regression analysis. The normality
of numeric variables was checked by Kolmogorov-Smirnov
test. All of the statistical analyses were two sided, and P <
0.050 was considered significant.

4. Results

Of the 376 patients, 304 ones were recruited in the
study, including163 males and 141 females subjects admit-
ted in the ICU ward; 19.2% of them were the patients in-
fected with HAIs.
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There were 60 (19.7%) patients with NIs and 244 (80.3%)
patients were uninfected. Male was the dominant gender
in both infected and uninfected patients. The investigated
criteria are separately illustrated in Table 1 for both groups.
The mean age of patients was 59.47 ± 3.03 in the infected
and 50.07 ± 1.15 in the uninfected groups. The mean of
hospitalization stay was studied in the patients, and it was
observed that the hospitalization stay increased in the in-
fected group (P < 0.001). The results showed differences
in GCS between the infected and uninfected groups, and,
GCS mean of infected patients were less than those of the
other patients (P < 0.001). Also, blood transfusion (BT) unit
was used more by the infected patients compared to the
un-infected ones (P < 0.001).

Table 1. Profile of the Studied Populationa

Variable PatientsWith
Infection (n = 60)

PatientsWithout
Infection (n = 244)

Gender

Male 33 (55) 130 (53.3)

Female 27 (45) 114 (46.7)

Age range, y 15 - 91 19 - 86

Age,mean± SD 59.47 ± 3.03 50.07 ± 1.15

Hospitalization,
mean± SD

12.98 ± 1.44 7.27 ± 0.92

GCS,mean± SD 10.98 ±0.33 12.62 ± 0.13

Blood unit,mean±
SD

11 ± 1.5 6.21 ± 0.8

Abbreviation: GCS, Glasgow coma scale.
aValues are expressed as No. (%) unless otherwise indicated.

On the other hand, the relationship between NIs and
mortality rate in ICU patients were studied. Table 2 de-
picted the details of this relationship in males and females
separately. However, the confounding effects of age and
gender were omitted by logistic regression analysis. NIs
increased in dead patients in both genders. These results
showed that NIs increased the mortality rate especially in
males (P = 0.040). Long term hospitalization (15 days and
longer) was significantly more in dead patients than other
patients for male gender (P = 0.010). Also, the results in-
dicated that GCS in dead patients decreased compared to
other patients in both genders (P < 0.001, P < 0.001). Al-
though mortality rate was not influenced by BT (P = 0.110,
P = 0.730), one of the questions on the study was: “What is
the relationship between MV, NIs and mortality”? Logistic
regression indicated that MV was commonly used in dead
patients. Besides, it is noteworthy that NIs also associated
with MV usage, and MV usage increased in the infected pa-
tients (P < 0.001).

The current study showed that distribution of NIs was
not equal in ICU patients (Table 3). Whereas, VAP was the
dominant infection in ICU patients and also the most mor-
tality rate belonged to the patients with VAP, no signifi-
cant difference was observed in dead and alive patients (P =
0.800, Table 4). However, logistic regression analysis along
with the omitting confounding factors indicated that pa-
tients with BSI and UTI were more susceptible to morbidity
and mortality in the ICU ward (P = 0.030, P = 0.040). Table
4 illustrated NIs epidemiology in alive and dead patients
separately for both males and females. Patients with car-
diovascular–respiratory and diabetic diseases were more
exposed the NIs. Mortality rate significantly increased in
patients with cardiovascular-respiratory diseases (OR: 3.3,
(95% CI: 1.6 - 6.8), P < 0.001) (Table 5). Although neoplasm
and cancers are among the major risk factors for death in
Iran, there was no significant difference in infected and un-
infected patients in the current study.

5. Discussion

The United States, estimated that NIs was 11% in med-
ical ICU (19) but, in the current study NIs was 19.7%. Simi-
lar to the present study, most of the studies found VAP as
the most frequent NIs (4, 7, 12, 13, 20) and other studies re-
ported analogous rates of NIs in Argentina and Latin Amer-
ican countries (5, 7). Although some studies detected that
UTI was the most prevalent NIs (11, 21), it is considerable
that researches distinguished higher prevalence of NIs in
university hospitals (20, 22). UTI prevalence in the current
study was the third most common type of infection similar
to large surveillance program reports across Europe (23).
ICU patients commonly require careful monitoring of in-
take and outtake and urinary catheter was used for them
and consequently UTI was prevalent in ICU.

In the present study, the total rate of mortality was es-
timated 26%. However, some studies reported higher rates
of mortality (24, 25), versus several others which observed
lower rates (1) than the current study. The current study
showed that risk of death is almost twice for patients with
NIs. Along with the significant relationship between NIs
and mortality, the maximal risk of NIs belonged to patients
with BSI and UTI in the present study. Although it is re-
ported that VAP had the highest rate of mortality (21, 22),
some authors reported lower mortality rates for BSI and
UTI patients (22, 26). These various reported observations
may be due to different sampling, classification and diag-
nosis of the associated underlying data, calculation meth-
ods, inclusion and exclusion criteria, studied population
and race, geographic regions, lifestyle, and dietary habits.
Nevertheless, VAP was the most frequent NIs in ICU pa-
tients, followed by BSI and UTI, in the current study. It is
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Table 2. Investigated Criteria Associated With Mortality in Males and Females

Variable Male Female

Dead Groupa Alive Groupa Adjusted OR (95%
CI)b

P Value Dead Groupa Alive Groupa Adjusteda OR (95%
CI)b

P Value

Nosocomial
infections

Without NIs 26 (65) 104 (84.6) 1.00 (reference) NA 27 (69.2) 87 (85.3) 1.00 (reference) NA

With NIs 14 (35) 19 (15.4) 2.42 (1 - 5.8) 0.004 12 (30.8) 15 (14.7) 2 (0.78 - 5.09) 0.140

Hospitalization,
day

1 - 5 15 (37.5) 78 (63.4) 1.00 (reference) NA 20 (51.3) 59 (57.8) 1.00 (reference) NA

6 - 10 15 (37.5) 32 (26) 2.07 (0.87 - 4.92) 0.009 13 (33.3) 22 (21.6) 1.7 (0.67 - 4.2) 0.250

11 - 15 2 (5) 5 (4.1) 2.23 (0.38 - 12.89) 0.360 1 (2.6) 7 (6.9) 0.5 (0.05 - 4.45) 0.530

> 15 8 (20) 8 (6.5) 4.56 (1.44 - 14.43) 0.010 5 (12.8) 14 (13.7) 0.92 (0.26 - 3.18) 0.900

GCS

10.01 - 15 23 (57.5) 113 (91.9) 1.00 (reference) NA 18 (46.2) 94 (92.2) 1.00 (reference) NA

5.01 - 10 17 (42.5) 10 (8.1) 11.44 (4.16 - 31.45) < 0.001 21 (53.8) 8 (7.8) 31.5 (9.64 - 102.88) < 0.001

Blood transfusion

Without BT 10 (25) 49 (39.8) 1.00 (reference) NA 15 (38.5) 43 (42.2) 1.00 (reference) NA

With BT 30 (75) 74 (60.2) 1.93 (0.85 - 4.39) 0.110 24 (61.5) 59 (57.8) 1.14 (0.51 - 2.56) 0.730

Mechanical
ventilation

Without MV 9 (22.5) 83 (67.5) 1.00 (reference) NA 5 (12.8) 66 (64.7) 1.00 (reference) NA

With MV 31 (77.5) 40 (32.5) 8.6 (3.49 - 21.29) < 0.001 34 (87.2) 36 (35.3) 31 (6.69 - 144) < 0.001

Abbreviations: 95% CI, 95% confidence interval; GCS, Glasgow coma scale; OR, odds ratio.
aValues are expressed as No. (%).
bAdjusted for age.

Table 3. Epidemiology of Nosocomial Infections in Alive and Dead Patients

Variable Alive Groupa Dead Groupa Adjusted OR (95% CI)b P Value

Type of nosocomial infections

Without any NIs 191 (84.9) 53 (67.1) reference = 1

BSI 6 (2.7) 6 (7.6) 3.67 (1.12 - 12.04) 0.030

UTI 5 (2.2) 5 (6.3) 4.08 (1.06 - 15.65) 0.040

SSI 1 (0.4) 1 (1.3) 2.45 (0.12 - 47.49) 0.550

VAP 20 (8.9) 9 (11.4) 1.12 (0.44 - 2.8) 0.800

More than one infections 2 (0.9) 5 (6.3) 3.8 (0.62 - 23.89) 0.140

Abbreviations: BSI, bloodstream infections; OR, odds ratio; UTI, urinary tract infection; SSI, surgical site infections; VAP, ventilator associated pneumonia ventilator
associated pneumonia.
aValues are expressed as No. (%).
bAdjusted for age.

true that blood transfusion units increased in the patients
with NIs, but it was not statistically associated with death.

Patients with cardiovascular-respiratory dysfunction
and also patients with diabetes are more exposed to the in-

fection. Hyperglycemic environment is in favor of immune
dysfunction and increases the risk of NIs in patients with
diabetes.

Overall, the current study found that NIs increased the
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Table 4. Epidemiology of Nosocomial Infections in Alive and Dead Patients for Both Male and Female Gender

Variable Male Female

Alive Groupa Dead Groupa Adjusted OR (95%
CI)b

P Value Alive Groupa Dead Groupa Adjusted OR (95%
CI)b

P Value

Without any
infection

104 (84.6) 26 (65) reference NA 87 (85.3) 27 (69.2) reference NA

BSI 2 (1.6) 3 (7.5) 6 (0.95 - 37.78) 0.050 4 (3.9) 3 (7.7) 2.4 (0.5 - 11.47) 0.260

UTI 4 (3.3) 2 (5) 2 (0.34 - 11.52) 0.400 1 (1) 3 (7.7) 9.6 (0.96 - 96.8) 0.050

SSI 0 1 (2.5) NA NA 1 (1) 0 NA NA

VAP 11 (8.9) 5 (12.5) 1.8 (0.58 - 5.69) 1.800 9 (8.8) 4 (10.3) 1.43 (0.4 - 5) 0.570

More than one
infection

2 (1.6) 3 (7.5) 6 (0.95 - 37.78) 0.050 0 2 (5.1) NA NA

Abbreviations: BSI, bloodstream infections; OR, odds ratio; UTI, urinary tract infection; SSI, surgical site infections; VAP, ventilator associated pneumonia ventilator
associated pneumonia.
aValues are expressed as No. (%).
bAdjusted for age.

Table 5. Diseases, Risk of Death and Infection

Disease
Categorical

Death Nosocomial Infections

Dead Group
(Case)

Alive Group
(Control)

Adjusted OR
(95% CI)a

P Value Infected Group Uninfected
Group

Adjusted OR
(95% CI)a

P Value

Neoplasm 36.7 27.5 1.5 (0.8 - 2.8) 0.200 30 29.2 1.6 (0.76 - 3.5) 0.200

Cardiovascular
and
respiratory
disease

24.1 8.4 3.3 (1.6 - 6.8) < 0.001 31.7 7.8 5.8 (2.7 - 12.3) < 0.001

Digestive
disease

41.8 50.7 0.64 (0.35 - 1.17) 0.140 48.8 46.7 1.2 (0.6 - 2.47) 0.570

Diabetes and
endocrine
disease

22.8 13.8 1.68 (0.82 - 3.45) 0.150 13.5 26.7 2.5 (1.13 - 5.5) 0.020

Other disease 15.2 20.4 0.8 (0.35 - 1.9) 0.650 18 23.3 2.8 (1.13 - 7.3) 0.020

aAdjusted for age; OR, odds ratio.

risk of mortality twice in the patients hospitalized in ICU
ward. It is means that reducing the occurrence of NIs may
greatly decrease the risk of mortality for critically Iranian
patients stayed in the ICU.

Mortality in intensive care unit is commonly much
higher than other wards and one of the goals of patients
care in this unit is to save them from mortality. Causes
of death in these patients are very different. Discovering
the causes of mortality and finally trying them to resolve
it, is the most important objective and the critical point
in this unit of the hospital. It seems that nosocomial in-
fections are associated with high mortality and increasing
the length of stay at ICU. Although multiple studies high-
lighted the importance of regular hand washing by the
staff in reducing NIs, NIs is not reduced to zero. Several rea-

sons can cause the NI appearance and improvement. Since
the ICU patients are critically ill, their immune system can-
not response against the infections and they are easily in-
fected by various nosocomial pathogens.

VAP is the most frequent infection, followed by
catheter-related bloodstream infections. However, the
highest rate of mortality was observed in UTI and BSI pa-
tients. Since the mortality rate is associated with increased
infections especially for patients with UTI and BSI, it can
be reduced in patients in intensive care unit by reducing
the risk of infections. It suggests that ICU patients were
completely isolated and NIs risk factors such as invasive
instruments and devices should be used with caution if
necessary for ICU patients.

Infections enhanced the cardiovascular-respiratory
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dysfunction at ICU hospitalized patients. It can be
said that dysfunctional cardiovascular-respiratory and dia-
betes mutually enhance the risk of infections. They are syn-
ergic factors that can improve the morbidity and mortality
risk in ICU hospitalized patients.

There were rare studies associated with hospital re-
lated infectious diseases in Iran; therefore, the current
study is beneficial to study hospital related infectious dis-
eases and investigate their control and reduction.

The present study was conducted in one hospital. If
other studies are conducted in all of the hospitals in Tehran
province and the associated results are merged with those
of the present study, more beneficial results could be
achieved.
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