ooy Of M,
= 2 Medn

:
)

UMSFIK Press

Original Article

AJCMI

Avicenna Journal of Clinical Microbiology and Infection
Avicenna J Clin Microbiol Infect, 2022; 9(2):63-69. doi:10.34172/ajcmi.2022.10

http://ajcmi.umsha.ac.ir

Check for
updates

The Prevalence of Nosocomial Infections and Related
Microbial Agents Based on the NNIS System in Sabzevar

During 2011-2015

Zahra Souizi'™, Mohammad Nematshahi*~, Mohammad Sahebkar®*~, Zahra )Jafarabadi*~, Masoud Hiteh* ",

Rahim Akrami®

'Infectious Disease Control Unit, Shahid Beheshti Hospital, Sabzevar University of Medical Sciences, Sabzevar, Iran
’Department of Anesthesiology, Sabzevar University of Medical Sciences, Sabzevar, Iran

*Department of Social Medicine, School of Medicine, Sabzevar University of Medical Sciences, Sabzevar, Iran
“Non-communicable Diseases Research Center, Sabzevar University of Medical Sciences, Sabzevar, Iran

*Department of Statistics and Epidemiology, School of Public Health, Sabzevar University of Medical Sciences, Sabzevar, Iran

Article history:
Received: 14 Feb. 2022

Abstract

Background: Nosocomial infection is an infection that hospitalized patients get while receiving health
care. This study aimed to determine the prevalence and factors involved in the incidence of nosocomial
infections, related microbial agents, and antibiotic resistance profiles.

Methods: This cross-sectional study was conducted on 390 patients with nosocomial infection admitted to
Shahid Beheshti Hospital in Sabzevar from 2011 to 2015. The acquired data were assessed by the standard
checklist of the National Nosocomial Infections Surveillance (NNIS) system of the Ministry of Health. The
collected data were analyzed using the Stata 12 software.

Results: Of the 41979 admitted patients during the mentioned period, 390 patients with an average age
of 48.08 years suffered from a hospital-acquired infection. The prevalence of nosocomial infections was
1% with the highest rate related to the respiratory tract in men and surgical sites in women. Intravenous
catheters, surgical wounds, urinary catheters, suction, ventilator, tracheotomy, and tracheostomy were the
most commonly encountered factors (invasive measures) of nosocomial infection, respectively. The most
prevalent causes of nosocomial infections were Klebsiella, Staphylococcus aureus, and Acinetobacter.
Conclusions: Based on our findings, several factors play a pivotal role in preventing hospital-
associated infections, including proper follow-up and timely reporting of nosocomial infection cases.
The other influential factors were accurate identification of microorganisms involved, allocation of
sufficient funds to provide appropriate facilities for infection prevention, the appropriate and timely
medical interventions, and the rational use of antibiotics.
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Introduction

Nosocomial infection is an infection that hospitalized
patients get while receiving health care (1,2). More
precisely, it is an infection that occurs at least 48 or
72 hours after admission to the hospital. At the time of
admission, the person should not have obvious signs of
infection and the disease should not be in its latent period;
in other words, there should be specific infection criteria
(relevant code) for defining this type of infection (3).

The rate of this infection is directly correlated with
hospital hygiene; the prevalence of hospital-acquired
infection is reported to be between 5.7% and 19.1%, as well
as 5.7% and 12% in middle-income and developed/high-
income countries, respectively (4-6). The prevalence of

nosocomial infections in Iranian hospitals was estimated
at 0.32%-9.1% (7). Although intensive care units (ICU)
make up less than 5% of all hospital beds and less than
10% of all patients admitted to this ward, the highest
percentage of infections is related to internal patients
and hematology (7-9). The most prevalent nosocomial
infections include urinary tract infections (UTIs), lower
respiratory tract infections, septicemia, and surgical site
infections (10). The incidence of nosocomial infections
and their causes varies among different hospitals
according to hygiene conditions and other factors. The
most common nosocomial infection in a study in South
Khorasan province was reported as pneumonia (43%) and
UTI (15.1%), respectively (8). In another study conducted
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in Jahrom, the reported prevalence of nosocomial
infections was 32 per 10000 patients. In this study, UTIs
(54.2%) and surgical site infections (29.9%) were the most
common nosocomial infections (11). The urinary tract is
the most common organ that is involved in nosocomial
infections. Urinary catheterization accounts for 80% of
the causes of urinary infections. Long-term indwelling
bladder catheterization is the greatest risk factor for such
infections (12).

Given the bed occupancy rate of 70%-80%
of Sabzevar hospitals, along with advances in
medical science and medical treatment strategies and
interventions, and the lack of a specialized study in
this field in Sabzevar, the importance of examining the
rate of hospital-associated infections and their causes
becomes more obvious. Accordingly, this cross-sectional
study sought to determine the prevalence of nosocomial
infections in different departments and to identify the
associated microbial agents. This study further aimed to
detect the microbial agents involved in such infections
and their antibiotic resistance profile.

Materials and Methods
The current cross-sectional study was performed in
390 registered cases of nosocomial infections in the
Shahid Beheshti Medical Center of Sabzevar using data
re-analysis in 2011-2015. The National Nosocomial
Infections Surveillance (NNIS) was established in the
United States (1970) and has been launched in our country
since 2006. ICU, Neurosurgery, General Surgery, and
Orthopedic Surgery departments were investigated in this
study. Data were collected according to an NNIS-based
checklist, as well as diagnosis algorithms for nosocomial
infections in the national guide to the nosocomial
infections in the health care system for four main infection
types (pulmonary, blood, urine, and surgical site). The
infection control nurse collected data based on the above-
mentioned system via direct observation, in addition to a
daily report of patients sent by the relevant departments’
head nurses. The clinical criteria-based (fever, changes
in the wound site appearance and secretions, pulmonary
drainage, pulmonary sounds, chest X-ray, and urinary
drainage) suspected cases of nosocomial infections
were continuously monitored, and related forms were
completed by the time they were discharged or died.
Daily monitoring focused on the signs of infection,
invasive measures, antibiotic prescribing, laboratory
tests, and microbial cultures. Information of the detected
patients for each of the four infection types based on
standard definitions was recorded in INIS software after
confirmation by the infection control physician. The
individuals were excluded from our study if they had
a fever before 48 hours of admission and did not match
NNIS definitions.

Bacteria were detected by differential diagnosis and
microbial resistance based on the Disk-Diffusion method.
Antibiotics were provided by EXIR Company and Shahid

Ghazi Pharmaceutical Company. In addition, antibiogram
discs were purchased from MadTeb Company.

Data were analyzed using Stata software (version 12).
Chi-square and Fisher’s exact tests were employed to
assess the relationships. The significance level in all tests
was considered at 0.05.

Results

Out of 41974 hospitalized patients, 390 (1%) cases were
registered with the diagnosis of hospital infections during
the time period. Of these, 279 were men (71.53%) and
111 were women (28.46%). The mean age of patients was
46.08 years within the age range of 6 months to 90 years.

There was a statistically significant correlation between
the incidence of respiratory infections and the infection at
the site of surgery with gender (P>0.001). The incidence
of respiratory infections was higher in men similar to
surgical site infections in women. It is worth noting that
no relation was found between UTI and gender.

The respiratory tract infection rate varied among
different age groups as 7 (58.33%), 35 (72.25%), 31
(67.39%), and 50 (60.89%) patients in the age range
of > 10, 20-30, 50-60, and over 70 years old, respectively.
The incidence of surgical site infection was 22 (50.00%)
and 25 (25.55%) patients within the age range of 30-40
and 40-50 years old, respectively (P=0.05). There was no
significant relationship in the incidence of other types of
nosocomial infections with other age groups. Similarly, no
significant correlation was found between UTI and age.

The results demonstrated a significant relationship
between the incidence of some particular types of
nosocomial infection and certain hospital sections
(P>0.001), in which the incidence of respiratory tract
infection and UTI was the highest in the ICU (n=178,
79.11%) and neurosurgical (n=16, 44.44%) departments,
respectively. Further, 61 (96.83%) and 65 (98.4%) cases
were detected for surgical site infection in general and
orthopedic surgery departments, respectively. Overall, the
incidence of hospital-acquired infections in different parts
of the hospital was 17.69%, 0.38%, 0.35%, and 0.4% in the
ICU, orthopedic, surgical, and neurosurgery departments,
respectively, indicating that patients in the ICU are highly
prone to this kind of infections.

The respiratory infection represented the highest rate in
patients with head trauma with (n= 136, 76.34%), followed
by 25 (83.33%) and 26 (63.41%) cases in multiple trauma
and spinal column trauma, respectively. The incidence of
surgical site infections was 61 cases (71.76%), implying the
highest rate in patients with limb trauma, followed by 65
cases (94.20%) in patients with elective surgery.

The most commonly encountered factors (invasive
measures) affecting the rate of nosocomial infections were
intravenous catheter, surgical wound, urinary catheter,
suction, ventilator, tracheotomy, and tracheostomy,
respectively. The most frequently associated risk factors
with respiratory tract infections detected in this study
were 71, 184, 186, 33, and 187 cases of tracheostomy
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(77.17%), suctioning (76.9%), tracheal intubation
(78.15%), chest tube insertion (82.5%), and respiratory
ventilation (78.22%), respectively. The total incidence
of the surgical site infection was 148 cases (47.59%).
No significant correlation was found between the other
invasive measures and the rate of nosocomial infections
(Table 1). Moreover, there was no statistically significant
relationship between the incidences of infections in terms
of the seasons of the year (Table 1).

The most frequent causes of infections were Klebsiella,
Staphylococcus aureus, Acinetobacter, Escherichia coli,
Enterobacter, and Citrobacter bacteria, respectively.
Regarding gender, the rate of Acinetobacter-associated
infections was 34 cases (18.09%) in men versus 6 cases
(6.68%) in women. Additionally, 11 cases in men (11.8%)
versus 11 cases (17.74%) in women, as well as 12 cases
in men (42.26%) versus 2 cases in women (3.13%), were
observed for Enterobacter and Citrobacter, respectively,
which is found to be statistically significantly correlated,
while for the other bacterial species, no significant
correlation was reported with patients’ gender (Table 2).

The findings revealed no significant relationship
between patients’ age or the season of the year and
bacterial species, and no significant relationship between
the department where the infection was reported and
bacterial species, except for 2 cases of Klebsiella (66.67%)
in the general surgery that was found to have a significant
correlation (Table 2).

The antibiotic resistance of Klebsiella to cefazolin,
ceftriaxone, imipenem, and gentamicin was 100%, 91.6%,
73.7%, and 73.6%, respectively. In the case of coagulase-
negative S. aureus, antibiotic resistance was 80%, 82.7%,
and 76.4% to ceftazidime, ceftriaxone, and imipenem,
respectively. In addition, the antibiotic resistance of
Acinetobacter to cefazolin, ceftazidime, meropenem, and
vancomycin was 100%. Further, this bacterium was 92.5%,
90.6%, and 89.2% resistant to imipenem, ciprofloxacin,
and amikacin, respectively. Finally, Citrobacter was found
to be resistant to most antibiotics such as imipenem,
gentamicin,  cefazolin,  ceftazidime,  ceftriaxone,
ciprofloxacin, and vancomycin (Table 3).

Discussion

Based on the findings of the present study, the rate of
hospital-acquired infections in Shahid Beheshti Hospital
was estimated at 1% during 2011-2015, whereas it was in
the range 0f 0.4%-3.9% in the other hospitals in our country
(8,13,14). According to international standards, the rate of
these infections in developed countries varies from 5% to
20% and is estimated at 25% in developing countries. The
reason for this inconsistency could be the poor follow-up
of patients in this center after their discharge.

In our study, the respiratory infection rate was higher
in men, and more surgical site infections were found in
women, whereas in a study conducted by Amini et al (15),
no significant correlation was reported between gender
and nosocomial infections. The incidence of respiratory

evalence of nosocomial infections and related microbial agents

infections increases with age. There is a significant
relationship between age and respiratory infections, which
is consistent with the findings of Laripour and Farsad
(9). The highest rate of hospital-acquired infections was
17.69% for the ICU patients, while the lowest rate was
0.35% in the general surgery department, which is in line
with the results of research conducted in one of the Qom
hospitals (9). A significant correlation was found between
hospital departments and infection rates. Based on the
CDC report, the most common nosocomial infections
were UTIs and pneumonia in 1991-2002 (9), whereas
the most frequent infections were pneumonia and the
site of surgery in our study. This inconsistency might be
attributed to the type of hospital (trauma center), long-
term admission to the hospital, and careful monitoring of
patients admitted to the ICU. In general, invasive measures
such as tracheal intubation, bladder catheterization,
and the increased length of hospitalization, as well as
uncontrolled consumption of antibiotics in ICU patients,
may contribute to this rate. Factors increasing the risk of
nosocomial infections in ICU patients include worsening
of the disease, physiological and psychological stress, age,
and other factors leading to death, inappropriate use of
antibiotics, and increased antibiotic-resistant organisms.
The other influential factors were drug therapy for ulcers
protein malnutrition and the presence of personnel who
transmit the infection among patients; except for the last
factor, the other ones cause nosocomial infections by
altering the patient’s immune response (16). Wounds are
a good place for microorganisms to multiply and grow in
nosocomial infections, and some studies have reported
the high rates of nosocomial infections due to wounds
(17,18).

The same results were reported by Laripour and Farsad
(9), Apostolopoulou et al (19), and Torres et al (20). In the
present study, the use of catheters, suctions, ventilators,
and surgery had a significant relationship with the
incidence of nosocomial infections, which corroborates
with the results of Eyoh et al (21). In our study, the most
common microorganisms causing these types of infections
were Klebsiella, negative coagulase Staphylococcus, and
Acinetobacter, respectively, which matches with the
findings of Behzadi et al (22), representing the multidrug
resistance characteristics of Klebsiella.

According to the results of the study, Klebsiella had the
highest resistance to cloxacillin, ceftriaxone, ceftazidime,
cefazolin, and imipenem, while the lowest resistance to
amikacin and meropenem. Staph coagulase-negative
demonstrated the highest resistance to cloxacillin,
ceftriaxone, and ceftazidime whereas the lowest resistance
to cefazolin and vancomycin. Based on the data obtained
from this study, E. coli showed the highest resistance to
cloxacillin, cefazolin, and ceftriaxone and the highest
sensitivity to amikacin and ciprofloxacin.

The results indicated that the use of resistant antibiotics
in the clinic should be limited, and antibiotics sensitive to
microorganisms should be used so that we do not observe
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Table 1. Frequency of Risk Factors in Hospital Infections

Respiratory Infection UTI Surgery Site Infection
Parameter Yes No P Value Yes No P Value Yes No P Value
No. (%) No. (%) No. (%) No. (%) No. (%) No. (%)
40 71 34 77 54 57
Female
Cender (36.04) 63.96) o (30.63) ©9.37) ., @865) G135 e
Male 151 128 : 64 215 : 94 185 :
(54.12) (45.88) (22.94) (77.06) (33.69) (66.31)
e 7 5 3 9 4 8
(58.33) (41.67) (25.00) (75.00) (33.33) (66.67)
1020 21 32 21 32 18 35
(39.62) (60.38) (39.62) (60.38) (33.96) (66.04)
2030 35 34 15 54 27 42
(50.72) (49.28) 21.74) (78.26) (39.13) (60.87)
20.40 15 29 13 31 22 22
4. 91 29. 70.4 . .
Age (34.09) (6591 oo (2955 (7045 . (50.00) (50000 oo
2050 13 33 9 37 25 21
(28.26) (71.74) (19.57) (80.43) (54.35) (45.65)
S0-60 31 15 9 37 10 36
(67.39) (32.61) (19.57) (80.43) 21.74) (78.26)
070 19 19 10 28 13 25
i (50.00) (50.00) (26.32) (73.68) (34.21) (65.79)
0 50 32 18 64 29 53
(60.98) (39.02) (21.95) (78.05) (35.37) (64.63)
U 178 47 80 145 7 218
(79.11) (20.89) (35.56) (64.44) 3.11) (96.89)
[R— 12 24 16 20 15 21
Ward (33.33) (66.67) oo (44.44) (6550 o0y @167) 6833 o
General surger: L L L 2 ol £
sery (1.59) (98.41) (1.59) (98.41) (96.83) 3.17)
_ 0 66 1 65 65 1
Oltopeeits iy (0.00) (100.00) (1.52) (98.48) (98.48) 1.52)
Sorin 48 36 18 66 27 57
pring (57.14) (42.86) (21.43) (78.57) (32.14) (67.86)
Summer 43 69 30 82 50 62
(38.39) (61.61) (26.79) (73.21) (44.64) (55.36)
. 687 291
Season - 50 53 0.036 29 74 0.68 36 67 0.29
(48.54) (51.46) (28.16) (71.84) (34.95) (65.05)
Winter 50 41 21 70 35 56
(54.95) (45.05) (23.08) (76.92) (38.46) (61.54)
Abdominal and 19 21 13 27 12 28
pelvic trauma (47.50) 250 08 3550 6750 9?7 (30.00) 7000 0274
136 42 68 110 4 174
izl GEUiE (76.40) 23600 0001 5590 6180 00T 5o (97.75 0001
. 25 5 8 22 0 30
Sl i) (83.33) 1667 0001 h667) 7333 2840 0000 (100.00) 0001
26 15 15 26 7 34
Vertebra trauma (63.41) @659 2% (3659 ©3.41)  %07% 4707 82,93 0004
18 67 9 76 61 24
Body trauma 21.18) (78.82) >0.001 (10.59) (89.41) >0.001 (71.76) (28.24) >0.001
) 5 64 6 63 65 4
Elective surgery (7.25) ©75 00T g0 @30 " (9420 (.80 0001
A 5 47 6 46 46 6
Prosthesis (9.62) ©038 0T (115g @8.46) "0 (88.46) (11.54)  ~0-001
71 21 35 57 3 89
Truck (77.17) 0283 00T 3504 61.96) 001 (3.26) ©96.74) 0001
132 179 68 243 148 163
Surgery (42.44) 6756 0001 o g 7817 0003 475 (52.41) 0001
. 47 48 22 73 43 52
Drain (49.47) (50.53) 0911 (23.16) 76.84y 001 (45.26) Gazay 0091
_ 184 55 86 153 13 226
suction (76.99) @301 0001 5545 64.02) 00T 54y 9456 0001
o 191 87 98 180 36 242
Aggressive action  Urethral catheter 68.71) (31.29) >0.001 (35.25) (64.75) >0.001 (12.95) (87.05) >0.001
191 199 98 292 148 242
Intravenous catheter 48.97) (51.03) >0.001 (25.13) (74.87) >0.001 (37.95) (62.05) >0.001
A 188 63 93 158 16 235
Nose gastric tube (74.90) @510 70T 5705 6295 00T 637 ©@.63 001
186 52 84 154 13 225
Tracheal tube (78.15) @185 00T 3559 a1 00T 546 (9454 0001
33 7 13 27 2 38
Chest tube (82.50) azso 200015550 6750 929 5000 (©95.00 0001
. 187 52 84 155 13 226
Ventilator (78.24) @rze 0T 555 64.85 00 544 (94.56) 0001
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Table 2. Distribution of Microbial Agents Causing Hospital Infection by Risk Factors

5 Sta;') h Coagulase  Staph C oagulase Klebsiella Escherichia coli  Acinetobacter Enterobacter Citrobacter Candida
2 Positive Negative
£
I T T S R S
& X . . X X . . . X X
No. (% No. (% No. (% No. (% No. (% No. (%
%) ) P o o %) ) ) ) %) )
%)
= 3 59 12 50 19 43 11 51 6 56 11 51 2 60 9 52
o} § (4.84) (95.16) (19.35) (80.65) (30.65) (69.35) (17.74) (82.26) (9.68) (90.32) (17.74) (82.26) (3.23) (96.77) (14.75) (85.25)
<
c
(]
O % 6 180 31 156 73 115 24 164 34 154 11 176 12 175 8 179
> (3.23) (96.77) (16.58) (83.42) (38.83) (61.17) (12.77) (87.23) (18.09) (81.91) (5.88) (94.12) (6.42) (93.58) (4.28) (95.72)
e o0 7 1 6 4 3 2 5 0 7 0 7 0 7 1 6
(0.00) (100.00) (14.29) (85.71) (57.14) (42.86) (28.57) (71.43) (0.00) (100.00) (0.00)  (100.00) (0.00)  (100.00) (14.29) (85.71)
S‘. 2 36 12 26 9 29 7 31 5 23 4 34 0 38 1 37
©  (5.26) (94.74) (31.58) (68.42) (23.68) (76.32) (18.42) (81.58) (13.16) (86.84) (10.53) (89.47) (0.00) (100.00) (2.63) (97.37)
% 0 42 5 38 20 23 6 37 6 37 3 40 5 38 3 40
S( (0.00) (100.00) (11.63) (88.37) (46.51) (53.49) (13.95) (86.05) (13.95) (86.05) (6.98) (93.02) (11.63) (88.37) (6.98) (93.02)
Sr 0 23 3 20 11 12 3 20 0 23 0 23 2 21 1 22
% (0.00) (100.00) (13.04) (86.96) (47.83) (52.17) (13.04) (86.96) (0.00) (100.00) (0.00) (100.00) (8.70) (91.30) (4.35) (95.65)
<)
< o
B2 20 4 18 8 15 4 18 4 19 0 22 0 22 2 20
2 (9.09) (90.91) (18.18) (81.82) (34.78) (65.22) (18.18) (81.82) (17.39) (82.61) (0.00)  (100.00) (0.00)  (100.00) (9.09) (90.91)
$ 2 29 5 26 12 19 3 28 5 26 4 27 3 28 2 28
R (6.45 (93.55) (16.13) (83.87) (38.71) (61.29) (9.68) (90.32) (16.13) (83.87) (12.90) (87.10) (9.68) (90.32)  (6.67) (93.33)
IC\>I 1 28 5 24 7 22 4 26 9 20 6 23 0 29 2 27
S (3.45)  (96.55) (17.24) (82.76) (24.14) (75.86) (33.13) (86.67) (31.03) (68.97) (20.69) (79.31) (0.00) (100.00) (6.90) (93.10)
e 2 54 8 48 21 35 6 50 11 45 5 51 4 52 5 51
AN (3.75)  (96.43) (14.29) (85.71) (37.50) (62.50) (10.71) (89.29) (19.64) (80.36) (8.93) (91.07) (7.14) (92.86) (8.93) (91.07)
o 4 201 39 166 82 124 23 182 38 168 19 186 11 194 14 190
g (1.95) (98.05) (19.02) (80.98) (39.81) (60.19) (11.22) (88.78) (18.45) (81.55) (9.27) (90.73) (5.37) (94.63) (6.86) (93.14)
=
[
%D 2 22 2 23 5 20 6 19 2 23 1 24 3 22 3 22
g (8.33) (91.67) (8.00) (92.00) (20.00) (80.00) (24.00) (76.00) (8.00) (92.00) (4.00) (96.00) (12.00) (88.00) (12.00) (88.00)
z
=
]
o >
= g é;;o 0 3 0 3 2 1 1 3 0 3 0 3 0 3 0 3
é § (0.00)  (100.00) (0.00) (100.00) (66.67) (33.33) (25.00) (75.00) (0.00) (100.00) (0.00) (100.00) (0.00) (100.00) (0.00) (100.00)
RS
T o>
g E)O 3 13 2 14 3 13 5 11 0 16 2 14 0 16 0 16
Jg ; (18.75) (81.25) (12.50) (87.50) (18.75) (81.25) (31.25) (68.75) (0.00) (100.00) (12.50) (87.50) (0.00) (100.00) (0.00) (100.00)
O
téo 1 57 10 48 23 35 10 48 9 49 4 54 5 53 4 54
& (1.72)  (98.28) (17.24) (82.76) (39.66) (60.34) (17.24) (82.76) (15.52) (84.48) (6.90) (93.10) (8.62) (91.38) (6.90) (93.10)
3 21
e 3 63 12 54 (31.34) 46 13 54 10 57 6 60 4 62 2 64
5 § (4.55)  (95.45) (18.18) (81.82) ’ (68.66) (19.40) (80.60) (14.93) (85.07) (9.09) (90.91) (6.06) (93.94) (3.03) (96.97)
§ <
@ g 2 66 12 62 28 41 7 62 11 58 9 60 1 68 5 64
3 (2.94)  (97.06) (17.39) (82.61) (40.58) (59.42) (10.14) (89.86) (15.94) (84.06) (13.04) (86.96) (1.45) (98.55) (7.25) (92.75)
g 3 53 9 51 20 36 5 51 10 46 3 53 4 52 6 49
§ (5.36)  (94.64) (16.07) (83.93) (35.71) (64.29) (8.93) (91.07) (17.86) (82.14) (5.36) (94.64) (7.14) (92.86) (10.91) (89.09)

the emergence of microbial resistance in the future.
The present study represents a change in nosocomial
pathogens in terms of type, frequency, and rank order.

Conclusions
Given the imposition of financial and life losses due to
nosocomial infections and the lack of accurate statistics,

our thinking to address these issues has led us to determine
the incidence of these infections and their associated
factors. Accurate and timely reporting of the cases of
nosocomial infections and the correct identification of
nosocomial pathogens, as well as post-discharge follow-
up, play important roles in the prevention of hospital
infections.
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Table 3. Antibiotic Resistance Against the Most Common Bacteria in Hospital Infections, %

Antibiotics Positive Coagulase - Negative coagulase Klebsiella  Escherichia coli  Acinetobacter Enterobacter Citrobacter PseudOfnonas
Staphylococcus Staphylococcus aeruginosa

Amikacin 80 62.5 51.8 222 89.2 60 63.6 75
Imipenem 100 76.4 85.9 73.07 93.5 84.6 100 75
Gentamicin 100 64.2 79.6 73.6 75.8 70 100 80
Cefazolin 100 33.3 94.1 100 100 100 100 100
Ceftazidime 100 80 92.8 85 100 81.8 100 81.25
Ceftriaxone 100 82.3 96.8 91.6 89.2 100 100 100
Ciprofloxacin 80 73.07 77.9 56 90.6 87.5 100 92.8
Meropenem 0 66.6 63.6 16.6 100 50 50 100
Vancomycin 0 0 - - - - - -
Cloxacillin 100 92.3 100 100 100 100 100 100
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