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Background: Nosocomial infections have increasingly resulted in death and the patients should bear high treatment costs. Members of
the medical team could play an important role in prevention and control of nosocomial infections.

Objectives: The purpose of this research was the evaluation of nosocomial infections in patients admitted to Naft grand hospital in Ahvaz,
Iran, during 2013.

Patients and Methods: This was a descriptive study, conducted prospectively during 12 months from March 2013 to March 2014 in Naft
grand hospital in Ahvaz, Iran. All the patients who were hospitalized with no signs and symptoms of infection before the first 48 hours of
hospitalization and presenting signs and symptoms of infection after 48 hours of hospitalization were included in this study. The patients’
age, gender, site of infection, ward of hospitalization and type of nosocomial infection were collected. The results were analyzed by Excel
and SPSS16.0.

Results: The results of the present study showed that the incidence of nosocomial infections was low (i.e., < 2%). The incidence rates of
nosocomial infections were 36.78% in the intensive care unit (ICU), 46.55% in the internal medicine ward, 14.94% in the surgical medicine
ward and 1.72% in the coronary care unit (CCU). Regarding the etiology of infection, Escherichia coli was found in 43.10%, coagulase-positive
Staphylococci in 17.24%, coagulase-negative Staphylococci in 14.95% and Klebsiella in 10.34% of the cases. In our hospital, E. coli was the most
frequent pathogen.

Conclusions: In this study, nosocomial infections had a lower frequency in comparison with the national rates. According to researches,
hospitals have been able to reduce nosocomial infections by establishing strategies and getting the risks under control.
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1. Background

Nosocomial infections occur 48 to 72 hours after hos-
pital admission, due to a person’s stay in the hospital (1,
2). Nosocomial infections increase mortality, disability,
hospitalization time, hospital costs and the incidence of
health problems. Therefore, the prevention of hospital
infection through identification and removal of cases
can be very effective (3). The most common endemic in-
fections are respiratory, urinary, skin and soft tissue, and
gastrointestinal infections (4). Escherichia coli, Salmo-
nella, Clostridium difficile and small round enteric viruses
are common causes of outbreaks of gastrointestinal in-
fections (4, 5). Although the efforts made in nosocomial
infection control has been associated with some success,

recent advances in medical sciences and medical inter-
ventions have carried out repeated massive consump-
tion of drugs to inhibit the immune system as well as an-
tibiotics prescription in vulnerable people, which has led
to resistance to antibiotics (6). In many cases, nosocomi-
al infection cause death of patients which is increasing
among hospital admissions and its treatment is very dif-
ficult (4, 6). The treatment of nosocomial infections due
to resistance to a variety of pharmaceutical antibiotics
can be very difficult, especially for infections caused by
strains that are hard to eliminate, which are sometimes
caused due to being hospitalized and impose waste of
time and extra costs to patients and the hospital (7, 8).
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Nosocomial infections result in up to 4.5 billion dol-
lar in additional healthcare expenses annually and af-
fect approximately two million persons each year and
nearly 90000 individuals among hospitalized patients
die due to this incidence (9-13). Surgical site infections
(SSIs) are defined as infections occurring at least two
days after an operative procedure. Urinary tract infec-
tion (UTI) is defined as a patient with the following
symptoms with no other recognizable cause: fever, dys-
uria and positive dipstick for leukocyte esterase and/
or nitrate, physician diagnosis of a UTI, or both. A case
of pneumonia is defined as a patient who has dullness
to percussion on physical examination of the chest,
abnormal chest radiography, or new onset of purulent
sputum. A case of Bloodstream Infection (BSI) is defined
as a patient with at least one of the following signs or
symptoms with no other recognized cause: fever, hy-
potension and no apparent infection at another site,
and physician instituted treatment for sepsis (14). The
results of different studies have shown that by spend-
ing much costs related to diagnosis and education can
be decrease the rate of nosocomial infections (15-18).
The status of the patient and the type of hospital can be
associated with the nosocomial infection (6, 8, 19, 20).
In a study by Maa et al. (21) in Taiwan on 2688 patients
with nosocomial infections, the rate of infection was
about 40%. In another study in Italy, pulmonary infec-
tion was the most common nosocomial infection and
the duration of hospitalization in hospital infections
was an important effective factor (22). Based on the re-
port by Bergmans et al. (23) pulmonary infection with
a rate of 30% was the most common nosocomial infec-
tion. In another study in the hospital of Arak, Iran, the
rates of surgical infections were high and in the ICU
ward, due to invasive procedures, the maximum of in-
fection cases occurred (24). According to the national
nosocomial infections surveillance report in 2006, 8833
device-related infections in adults were reported from
participating healthcare facilities (25, 26). The results of
our study showed that an increase in the health worker
care knowledge can be reduced the rate of nosocomial
infections (27).

2. Objectives

The aim of this study was to evaluate the nosocomial in-
fections in patients admitted to a hospital as well as the
frequency and prevalence of microorganisms isolated in
Naft grand hospital in Ahvaz, Iran, during 2013.

3. Patients and Methods

This descriptive study was conducted from March 2013
to March 2014 in Naft grand hospital with approximate-
ly300 beds, in the southwest of Iran. The criteria for the
diagnosis of nosocomial infections were based on the
United States centers for disease control and preven-
tion (CDC) definitions (17, 28, 29). Patients staying more

than 48 hours in different parts of the hospital who
acquired the infection were studied. We obtained the
patients’ information from the hospital information
system with the help of the members in the infection
control committee. Nosocomial Infections were catego-
rized according to the national nosocomial infections
surveillance (NNIS) system (30-33). Data collection was
designed based on a questionnaire according to the
operating system and the original NNIS infection (UTI,
pneumonia, BSI, and SSIs), which was conducted based
on the national surveillance system guidelines (30-33).
In this study, based on the infection type, the control
supervisors reported cases of infection, wards in which
the infections occurred and the sampling methods and
after consultation with the infectious diseases special-
ist of the hospital. Sampling was performed randomly
from patients with infections including CBC, urine,
chest x-ray and blood culture. In this study, the patients
who died in less than 48 hours of the study were under
the police discretion. The patients’ age, gender, site of
infection, ward of hospitalization and type of microbial
infection were analyzed by SPSS 16.0.

4.Results

This study was conducted on more than 16936 admit-
ted patients to Naft grand hospital in Ahvaz during
2013; 174 patients were identified with symptoms of
nosocomial infections, in which the prevalence of E.
coli and coagulase-positive Staphylococci were more
than other species, respectively. The mean age of pa-
tients with symptoms of nosocomial infections was
51.7 £ 24.6 years, ranging 5 - 90 years. Most of these in-
fections were observed in patients older than 50 years.
The number of admitted patients and the incidence
rates of nosocomial infection in the hospital wards are
presented in Table 1.

Totally, the incidence of nosocomial infections was
2.0374% in Naft grand hospital in Ahvaz. UTI was the
most frequent category of infections (56.32%), followed
by pneumonia (37. 35%), SSI (5.74%) and BSI (0.57%) (Table
2). Based on Table 2, UTI compared to other types was the
most frequent category of infection.

The predominant bacteria in internal wards, ICU, gen-
eral surgery ward and CCU were coagulase-positive
Staphylococci, E. coli, coagulase-negative Staphylococci
and Klebsiella. In the ICU ward, E. coli was the most fre-
quent pathogen (n =26,14.94%). Totally, the most isolated
bacteria in Naft grand hospital was E. coli (n = 75, 43.10%),
followed by coagulase-positive Staphylococci (n = 30,
17.24%), coagulase-negative Staphylococci (n = 26, 14.95%),
Klebsiella (n = 18, 10.34%), Pseudomonas aeruginosa (n =11,
6.32%) and Acinetobacter (n = 6, 3.44%) (Table 3).

The prevalence of pathogens causing nosocomial in-
fections based on the type of Microorganism are shown
in Figure 1. As Figure 1indicates, E. coli was the most fre-
quent pathogen.
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Table 1. Relative Frequency of Nosocomial Infections in Different Hospital Wards ¢

Hospital Ward Patients in a Year, No. New Cases of Infection Per Year, No. Cases of Infection in Hospital Per Year, %
ICU 249 64 25.7

Internal wards 4030 81 2.11

General surgery 4111 26 0.632

CCu 150 3 2.05

Total 8540 174 2.0374

2 Abbreviations: CCU, coronary care unit; and ICU, intensive care unit.

Table 2. Distribution of Type of Infection Isolated From Cultures of Secretions of Patients ab
Hospital Ward Pneumonia UTI SSI BSI Infection in Wards Per Total Infections
ICU 45(25.86) 18 (10.34) - 1(0.57) 64 (36.78)
Internal wards 16 (9.2) 61(35.05) 4(23) - 81(46.55)
General surgery 3(1.72) 17(9.77) 6(3.44) - 26 (14.94)
CCuU 1(0.57) 2(114) - - 3(1.72)
Total 65(37.35) 98(56.32) 10 (5.74) 1(0.57) 174 (100)

4 Abbreviations: BSI, bloodstream infection; CCU, coronary care unit; ICU, intensive care unit; SSI, Surgical Site infection; and UTI, urinary tract infection.
Data are presented as No. (%).

Table 3. The Frequency and Prevalence of Microorganisms Isolated According to Hospital Wards ab

Microorganism ICU Internal Wards General Surgery CCU Infection in Wards Per
Total Infections

Escherichia coli 26 (14.94) 37(21.26) 10 (5.75) 2(115) 75 (43.10)
Acinetobacter 2(1.15) 4(23) - - 6(3.44)
Klebsiella 8(4.6) 7(4.02) 3(1.72) - 18 (10.34)
Enterobacter - 2(1.15) 1(0.57) - 3(1.72)
Streptococci - 2(1.15) - - 2(115)
Pseudomonas aeruginosa 4(23) 5(2.87) 2(1.15) - 11(6.32)
coagulase-positive Staphylococci 14 (8.05) 11(6.32) 5(2.87) - 30(17.24)
coagulase-negative Staphylococci 10 (5.75) 10 (5.75) 5(2.87) 1(0.57) 26 (14.95)
Bacillus - 3(1.72) - - 3(1.72)
Total 64 (36.78) 81(46.55) 26 (14.94) 3(1.72) 174 (100)

2 Abbreviations: CCU, coronary care unit; and ICU, intensive care unit.
Data are presented as No. (%).

Type of Microorganism 5. Discussion
45 231 ® Escherichia coli . L.
40 Based on the results of this research, the incidence
30 " Acinetobacter of nosocomial infections was 2.04%, which was lower
20 e 1224 44.95 = Klebsiella compared to rates of referenced nosocomial infections
5 = . R .
OrN S TS T T TIT wprerobacter in th.e guideline book. According to Table 1, the raFes of
0 N N ICU, internal wards, general surgery and CCU patients’
N X & XN o4 o i . . . Py
SEFT FFFES y streptococd nosocomial infections were very sensitive to the type
S v F 9 5 & . .
§ &E ¢ g §°" @é’o eég © Pseudomonas aeruginosa of ward. Gender was not a risk factor for nosocomial
d NI . . .
S < ¢ 5 ¢ §§ infections in our study; however, females (54.6%) were
A § & ) o :
N SN more susceptible to nosocomial infections than males.
N N N .
& §& & In a study by Oncul et al. (34) gender was a risk factor for
g9

nosocomial infections, but in a study by Javanbakht et
Figure 1. Nosocomial Infections Based on Type of Microorganism in Naft al. (14) it was not a risk factor.

Grand Hospital in 2013 Based on result this study, the prevalence rate of noso-
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comial infections was 1.03% in Naft grand hospital in Ah-
vaz. In a study by Amini et al. (24) the prevalence rate of
nosocomial infection was about 36%. Luzzati et al. (22)
reported the incidence of nosocomial infection about
30%. The reason for this conflict can be due to the lack of
reported cases of infection and the use of less invasive
methods of treatment on patients.

In the present study, there was a significant relationship
between the age of the patients and the rate of infection.
In studies by Luzzati et al. (22) and Su et al. (33), a signif-
icant relationship between the age of patients and the
rate of infection was also reported. Based on the results
of this study, E. coli was the most frequent pathogen, but
in Javanbakht et al. (14) survey on the incidence of cross
infections in Imam Reza Hospital of Mashhad, Klebsiella
was the most frequent pathogen.

As the results showed, UTI was the most common site
of infection in Naft grand hospital in Ahvaz. In a similar
work by Pellizzer et al. (35) in Italy, urinary tract (28.4%),
surgical sites (20.3%) and bloodstream (19.3%) were the
most frequent sites of infections, respectively. based on
the study of Javanbakht et al. (14) in Mashhad and the re-
sults reported by Appelgren et al. (36), SSI was the most
common site of infection.

Luzzati et al. (22) reported that pneumonia was the
most common site of infection. These differences may be
due to the number of patients, studylocation and genetic
susceptibility.

The rates of nosocomial infections increased in the el-
derly due to their weak immune systems. According to
Table 1, the incidence rates of nosocomial infections in
the ICU compared to other wards were the most com-
mon, due to the use of invasive procedures, the severity
of diseases and periodic hospitalization. In Zolldann et
al. (8), Unal and Garcia-Rodriguez (7), Jeong et al. (37) and
Kaoutar et al. (38) studies, ICU was the most common site
of infection compared to other wards.

Our data demonstrated that E. coli, coagulase-positive
Staphylococci, coagulase-negative Staphylococci and
Klebsiella mainly played a major role in causing noso-
comial infections in 2013 which is consistent with some
other studies conducted in Iran. Sohrabi et al. (39)
showed that E. coli, coagulase-negative Staphylococci
and Klebsiella were the most common microorganisms
in their hospital.

In conclusion, although the incidence rate of nosoco-
mial infections in this hospital was low, medical and
hygiene interventions such as wearing sterile gloves,
hand washing, especially for the health-related per-
sonnel, education on health, continuous supervision,
correct use of disposable equipment, controlled use of
antibiotics, precise care of surgical wounds, using air
conditioner in each patient’s room, keeping infected
patients away from other patients, appropriate nutri-
tion, and sufficient number of nurses are the most im-
portant to be considered to reduce nosocomial infec-
tions and their adverse effects.
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