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 Today, many studies done regarding the antibiotic resistance show those patients 
in intensive care units (ICUs) are more likely to develop drug resistant pathogens. Pathogens 
are the major cause of nosocomial infections in intensive care units. Knowledge of antibiotic 
resistance of pathogens in the hospital is very important for treatment. The recent study aims 
at identifying drug resistant pathogens and antibiotic resistance pattern in the intensive care 
units of a tertiary care hospital in Tehran. In other words, the main purpose of the recent study 
is understanding the degree to which the resistant bacteria, which cause nosocomial infections 
is spreading in the ICUs of a tertiary care hospital and to determine the antibiotic- resistance 
pattern of these bacteria in the ICUs of that hospital. The recent research is a retrospective and 
cross-sectional study that has been conducted on the files of all patients who were hospitalized 
in ICUs, internal surgery, and neurosurgery sections of Baqiyatallah Hospital in Tehran in a five-
year period (March 2009 to February 2015) and who were diagnosed with nosocomial infection 
caused by resistant bacteria. According to the results of this research, most of the separated 
bacteria were: Acinetobacter baumannii 39.45%, Pseudomonas aeruginosa 20.69% and the most 
common location for infection was respiratory tract (67.11%). Also the most common pathogen 
was Acinetobacter baumannii which is resistant to most antibiotics.
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 Alexander Fleming’s discovery of the first 
antibiotic substance generated a huge revolution in 
the health and treatment systems worldwide. The 
antibiotic drugs have been considered the most 
important factors fighting pathogenic bacteria ever 
since. Nevertheless, some bacteria have developed 
a type of resistance against antibiotics nowadays 
due to the incorrect use of antibiotics.  As a result, 
they are able to live and even reproduce when 
exposed to antibiotics. Bacteria which are very 
tolerant to antibiotics are known as (MROS). 

Methicillin- resistant Staphylococcus aureus 
(MRSA) and vancomycin- resistant Enterococcus 
Spp. (VRE) are amongst the most important bacteria 
which are resistant to treatment. These bacteria are 
considered one of the most crucial factors causing 
nosocomial infections. Infections occur 48 to 72 
hours after the patient has been admitted to the 
hospital provided the patient does not have obvious 
infection symptoms at the time of admission and 
the disease is not in its incubation period1. The 
response to therapy of these infections has changed 
and antibiotic resistance incidence has increased 
at an alarming pace over the past 10 years. About 
50%–60% of hospital-acquired infections are 
caused by resistant strains2. A number of factors  
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related to infection with resistant microorganisms 
have been reported, including previous use of 
antibiotics3-6, corticosteroid therapy,  mechanical 
ventilation, length of hospital stay5-8 and use 
of invasive devices such as catheters9,10. Many 
researches have indicated that ICU sections are 
the center of these infections and the number of 
the patients suffering from nosocomial infection 
is in fact much greater in ICUs than in other 
wards11, 12. The level of the resistant bacteria has 
also increased in the ICUs due to repeated use 
of antibiotics. Nosocomial infections caused by 
resistant bacteria affect the increase of mortality 
and also the increase of hospital expenses13. 
Therefore preventing these bacteria from appearing 
and spreading is of vital importance for controlling 
nosocomial infections. Proper supervision, which 
includes selecting the proper antibacterial, the 
dose, and also the treatment duration, can prevent 
or delay the appearance of the antibiotic- resistant 
bacteria14.

Method
 The present research is a retrospective, 
cross- sectional study which has been conducted on 
the files of all the patients who were hospitalized 
in internal, surgery, and neurosurgery ICUs of a 
tertiary care hospital in Tehran in a 5- year period 
(from Farvardin of 1388 to Esfand of 1392) (March 
2009 to February 2015) and who were diagnosed 
with nosocomial infection caused by resistant 
bacteria. Bacterial cultures of the resistant- to- 
treatment bacteria which were separated from 
different samples of the patients such as their blood, 
urine, wound, etc., were identified through visiting 
the molecular diagnosis and clinical laboratory of 
Baqiyatallah (peace be upon him) Hospital in the 
present research. The files of the patients were 
examined based on these data. Clinical specimens 
included blood, urine, pus, and discharge from 
endotracheal tubes and post surgical wound swabs 
were collected and cultured on Eosin Methylen Blue 
(EMB), Blood agar, chocolate agar, thioglycollate 
and Trypticase Soy broth (TSB) media and 
incubated at 37°C for 24 - 48 h. Thioglycollate 
cultures and TSB bottles were reincubated for at 
least 7 days and subcultured on EMB and blood 
agar or chocolate agar plates, as necessary. The 
pathogenic isolates were identified by Gram 
staining, biochemical reactions and diagnostic tests 

included catalase, tubecoagulase and Manitol Salt 
agar in order to identify Staphylococcus aureus 
from Coagulase Negative Staphylococci (CoNS). 
Reaction of the isolates in TSI, SIM, Urea and 
Simmon’s citrate medium and oxidase tests were 
used for identification of gram negative bacteria. 
Antibiogram pattern of microorganisms was 
determined by Kirby Bauer method on Mueller 
Hinton agar medium (Baily and Scott, 1990). 
Results were recorded according to the standards 
provided by National Committee for Clinical 
Laboratory Standards (NCCLS, 2003)15-18.
 Ampicillin, penicillin, vancomycin, 
tetracycline,  ciprofloxacin,  norfloxacin, 
nitrofurantoin, cefotaxime, erythromycin, 
clindamycin, cefepime, chloramphenicol, 
co-trimoxazole, gentamicin, amikacin, and 
meropenem were examined on positive- gram 
bacteria and piperacillin-tazobactam, ceftazidime, 
cefepime, ceftriaxone, imipenem, amikacin, 
tetracycline, ciprofloxacin, ampicillin, colistin, 
co-trimoxazole, norfloxacin, nitrofurantoin, 
chloramphenicol, cefoxitin, meropenem, nalidixic 
acid and tobramycin were examined on negative- 
gram bacteria. All the demographical information 
including age, gender, hospitalization season, 
hospitalization duration, background diseases, 
mortality cases, the cause of the diseases, etc. were 
extracted from the patients’ files and recorded. The 
collected data were eventually analyzed with SPSS 
software and the obtained results were registered. 
 The medical ethics issues and the patients’ 
rights were also observed based on the international 
treaties and the suggestions of the Medical Ethics 
District Committee. 

RESULTS 

 According to the results, 37.3 percent of 
the 397 cultured samples were male patients who 
applied to this center and 62.7 percent were female. 
Regarding age distribution, 58.1 percent of the 
patients were over 60 years old and the mean age 
of all the patients was 57±28 years old. Considering 
the fact that the present research is a retrospective 
study, 34.2 percent of death cases were observed. 
Most infection cases occurred in summer, 29.4, and 
the minimum number of cases was reported in the 
spring. The mean hospitalization duration was also 
34 ±28 days and 25.2 percent of the patients had 
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Fig.1. Distribution of isolates from various infections

Table 1.  Microorganisms reported from internal, surgery and 
neurosurgery ICU according to the site of infection

Microorganism Respiratory  Surgical  Urinary  Blood  Others  Total
 Tract Site Tract stream Sites N (%)
 N (%) N (%) N (%) N (%) N (%) 

Acinetobacter baumonnii 153 (44.1) 20 (27.8) 7 (22.6) 7 (25) 17 (43.6) 204 (39.5)
Pseudomonas aeruginosa 79 (22.8) 15 (20.8) 5 (16.1) 2 (7.1) 6 (15.4) 107 (20.7)
Staphylococcus aureus 47 (13.5) 12 (16.7) 1 (3.2) 3 (10.1) 4 (10.3) 67 (13)
Klebsiella Pneumoniae 20 (5.8) 6 (8.3) 7 (22.6) 4 (14.3) 1 (2.6) 38 (7.4)
Entrobacter Spp. 10 (2.9) 5 (6.9) 2 (6.5) 1 (3.6) 2 (5.1) 20 (3.9)
Entrococcus Spp. 13 (3.7) 3 (4.2) 3 (9.7) 1 (3.6) 2 (5.1) 22 (4.3)
Escherichia Coli 13 (3.7) 5 (6.9) 2 (6.5) 1 (3.6) 4 (10.3) 25 (4.8)
Staphylococcus Epidermis 1 (0.3) 0 (0) 1 (3.2) 9 (32.1) 0 (0) 11 (2.1)
Streptococcus Spp. 9 (2.6) 5 (6.9) 3 (9.7) 0 (0) 1 (2.6) 18 (3.5)
Proteus 2 (0.6) 0 (0) 0 (0) 0 (0) 2 (5.1) 4 (0.8)
Staphylococcus  0 (0) 1 (1.4) 0 (0) 0 (0) 0 (0) 1 (0.2)
Saprophyticus
Total 347 (100) 72 (100) 31 (100) 28 (100) 39 (100) 517 (100)

higher than normal temperatures. It is also worth 
mentioning that the results of the microbial culture 
of all the under- study individuals prove that these 
patients were affected by nosocomial infections 
caused by resistant bacteria. For Acinetobacter 
baumannii & Pseudomonas aeruginosa, lower 
resistance rates were observed for amikacin 
(91.2&75.7). Also, Acinetobacter baumannii shows 
100% resistance to most antibiotics. Pathogens 
frequency of multi drug resistance (MDR) was 
18.3%.
Infection distribution 
 These infections are mainly distributed 
in 4 locations: the respiratory system 67.11%, 
the urinary system 6%, and wound infection after 
surgery 13.9%, blood infection 5.4%, and the other 
7.5 percent. 

 The respiratory system has the largest 
infection percentage while 47.33% of cases 
of death were directly affected by respiratory 
disorders. This was 8% in brain patients, 6.66% 
for kidney disorders, 4.66% for cancer, 4.66% for 
digestive diseases, and 22.66% for other diseases. 
The results also indicated that 38.4 percent of 
the patients were hospitalized due to respiratory 
disorders and 32.6 percent of them had a respiratory 
disorder background. 
The separated bacteria
 76.99 percent of the 517 pathogenic 
bacteria which caused nosocomial infection and 
were examined in this study were negative-gram 
bacteria and 23.01 percent were positive-gram 
bacteria. Most of the separated bacteria were: 
Acinetobacter baumannii 39.45%, Pseudomonas 
aeruginosa 20.69%, Staphylococcus aureus 
12.95%, klebsiella pneumoniae 7.35%,  E.coli 
4.83%, Enterococcus spp., 4.25, Enterobacter spp., 
3.86, Streptococcus spp. 3.48%, Staphylococcus 
epidermidis 2.12%, and 0.96% other bacteria. Table 
1 shows the number of the separated bacteria based 
on the infected location
 Actinobacter baumannii (44.1%) and 
Pseudomonas aeruginosa (22.8%) had the largest 
percentage in respiratory infections. 22.6 percent 
of the bacteria separated from urinary infections 
belonged to Klebsiella pneumoniae (22.6) and 
this percentage also belonged to Acinetobacter 
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Table 2. Antibiotic resistance of Gram-positive microorganisms isolated from infections in ICUs) N = 119)

Organisms S. Aureus Entrococcus Spp S. Epidermis streptococcus Spp S.Saprophyticus Total

V 6% 68.2% 9.1% 50% 0% 24.4%
FM 100% 86.4% 90.9% 88.9% 100% 95%
SXT 67.2% 100% 100% 100% 100% 81.5%
AMK 92.5% 90.9% 90.9% 83.3% 100% 90.8%
TE 89.6% 100% 100% 88.9% 0% 91.6%
MRP 98.5% 100% 100% 94.4% 100% 98.3%
AM 98.5% 90.9% 100% 100% 100% 97.5%
C 94.0% 90.9% 63.6% 100% 100% 91.6%
CTX 98.5% 100% 100% 100% 100% 99.2%
CC 98.5% 100% 90.9% 94.4% 100% 97.5%
GM 100% 100% 100% 100% 100% 100%
NOR 100% 100% 100% 100% 100% 100%
P 100% 95.5% 100% 100% 100% 99.2%
CIP 98.5% 100% 90.9% 94.4% 100% 97.5%
CPM 100% 100% 100% 94.4% 100% 99.2%
E 100% 100% 90.9% 100% 100% 99.2%
CN 98.5% 100% 90.9% 100% 100% 98.3%

S. Aureus- Staphylococcus aureus, S. Epidermis- Staphylococcus Epidermis, S.Saprophyticus- Staphylococcus Saprophyticus, 
V - vancomycin, FM – nitrofurantoin, SXT – co-trimoxazole, AMK – amikacin, TE – tetracycline, MRP – meropenem, AM – 
ampicillin, C – chloramphenicol, CTX – cefotaxime, CC – clindamycin, GM – gentamicin, NOR – norfloxacin, P – penicillin, 
CIP – ciprofloxacin, CPM – cefepime, E – erythromycin, CN - cephalexin

Table 3. Antibiotic resistance of Gram-negative microorganisms isolated from infections in ICUs) N=398(

Organisms A. baumonnii P. aeruginosa K. Pneumonia Entrobacter Spp E. Coli Proteus Total

FM 100.0% 99.1% 100.0% 100.0% 92.0% 100.0% 99.2%
SXT 100.0% 98.1% 73.7% 100.0% 88.0% 100.0% 96.2%
AMK 91.2% 75.7% 65.8% 80.0% 40.0% 50.0% 80.4%
TE 100.0% 98.1% 89.5% 100.0% 92.0% 100.0% 98.0%
MRP 100.0% 98.1% 81.6% 90.0% 68.0% 75.0% 95.0%
IPM 95.1% 86.9% 50.0% 90.0% 48.0% 75.0% 85.2%
TZP 99.0% 88.8% 78.9% 95.0% 60.0% 75.0% 91.5%
AM 100.0% 99.1% 100.0% 100.0% 92.0% 100.0% 99.2%
C 99.5% 100.0% 84.2% 95.0% 96.0% 100.0% 97.7%
CTX 100.0% 98.1% 100.0% 100.0% 96.0% 100.0% 99.2%
CAZ 100.0% 100.0% 97.4% 95.0% 100.0% 100.0% 99.5%
NA 100.0% 100.0% 94.7% 100.0% 100.0% 100.0% 99.5%
NOR 99.5% 99.1% 92.1% 100.0% 92.0% 100.0% 98.2%
TM 100.0% 99.1% 100.0% 100.0% 100.0% 100.0% 99.7%
CRO 100.0% 97.2% 100.0% 100.0% 96.0% 100.0% 99.0%
CIP 99.5% 86.0% 73.7% 90.0% 96.0% 75.0% 92.5%
CPM 100.0% 95.3% 89.5% 95.0% 100.0% 75.0% 97.2%

A. baumonnii- Acinetobacter baumonnii, P.aeroginosa- Pseudomonas aeroginosa, K. Pneumoniae- Klebsiella Pneumoniae, E. 
Coli- Escherichia Coli, FM – nitrofurantoin, SXT – co-trimoxazole, AMK – amikacin, TE – tetracycline, MRP – meropenem, 
IPM – imipenem, TZP – piperacillin-tazobactam, AM – ampicillin, C – chloramphenicol, CTX – cefotaxime, CAZ – ceftazidime, 
NA – nalidixic acid, NOR – norfloxacin, TM - tobramycin, CRO – ceftriaxone, CIP – ciprofloxacin, CPM – cefepime
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baumannii. Also, in 32.3 percent of the cases 
the patient was simultaneously fighting Candida 
albicans. In blood samples, the largest percentage 
was related to Staphylococcus epidermidis (32.1%) 
and Acinetobacter baumannii (25%). Acinetobacter 
baumannii (20.8%) and Pseudomonas aeruginosa 
(20.8) also comprised the largest percentage of 
the intended positive cultures in surgical wounds. 
The positive- gram bacteria were mostly seen in 
the respiratory system (58.8%) and in the post 
surgical wounds (17.6%) in general. However, the 
negative-gram bacteria were mostly present in the 
respiratory system (69.6%). 
Antibiotic- resistance pattern
 Acinetobacter baumannii was the most 
resistant negative- gram bacteria against the 
tested antibiotics, in such a manner that it was 
only to some extent sensitive to imipenem and 
amikacin (4.9 and 8.8%). It was resistant to 
almost all the tested antibiotics. Pseudomonas 
aeruginosa was 100 percent resistant to nalidixic 
acid, ceftazidime, and chloramphenicol and was 
least resistant to amikacin (75.7). Klebsiella 
pneumoniae was most resistant to cephalosporins, 
third generation (ceftriaxone, 100%, cefoxitin, 
100%, and ceftazidime, 97.4%). Nitrofurantoin, 
tobramycin, ampicillin, and piperacillin also 
displayed complete resistance to this bacterium. 
Klebsiella pneumoniae was least resistant to 
imipenem (47.4%) and amikacin (65.8%). Except 
for amikacin against which Enterobacter Spp. 
showed an 80- percent resistance, it was 90 
percent resistant to all other antibiotics and was 
very much resistant to most antibiotics. E.coli was 
100 percent resistant to nalidixic acid, cefepime, 
tobramycin, and ceftazidime and was least resistant 
to amikacin (40%) and imipenem (48%). All the 
positive- gram bacteria were 100% resistant to 
penicillin, norfloxacin, gentamicin, erythromycin, 
and cefepime. In other cases, Staphylococcus 
aureus was 100% resistant to nitrofurantoin and 
least resistant to vancomycin (6%). Vancomycin 
(68.2%) and nitrofurantoin (86.4%) were least 
resistant to Enterococcus Spp. and the rest of the 
antibiotics showed a resistance over 90 percent. 
Tables (2) and (3) show the antibiotic resistance 
model of the separated pathogens. It is worth 
mentioning that the multi- drug resistance (MDR) 
was 18.3 percent in this study.

DISCUSSION

 The creation of intensive care units and the 
progresses made in treating patients have helped 
heal the patients who were destined to die. On the 
other hand, prolonged hospitalization duration of 
these patients and using life-support machines, 
invasive monitoring, and different types of venous 
catheters cause nosocomial infections in these 
units19. The factors which increase the danger of 
nosocomial infections in the intensive care units 
include: severity of the disease, physiological 
and psychological stress, age and other factors 
which lead to death, improper use of antibiotics, 
increase in the number of antibiotic-resistant 
organisms, stress-ulcer drug treatments, protein 
malnutrition, and the presence of the personnel 
who spread the infection among the patients19-21. 
The increase in the number of antibiotic-resistant 
organisms is the most important factor among all 
the above- mentioned factors since most of the 
deaths caused by nosocomial infections are due to 
the antibiotic-resistance phenomenon. Therefore, 
the present study has been conducted with the aim 
of  understanding the degree to which the resistant 
bacteria, which cause nosocomial infections is 
spreading in the ICUs of Baghiyatollah (peace be 
upon him) Hospital and to determine the antibiotic- 
resistance model of these bacteria in the ICU of that 
hospital.    
 From amongst the 397 samples that 
were cultured in our study, 67.11 percent were 
related to the respiratory system which was 
consistent with the results of Jamshidi et al.’s 
(2007) study (respiratory tract 54.2%)22. Also, 
the respiratory infection has been presented with 
a lesser percentage (31.5% and 38.8%) as the 
main locations in the researches  conducted by 
Saeed et al. (2005) in Saudi Arabia23 and Bacli 
and Bayram(2006) in Turkey24. Our results were, 
however, different from Sikka et al.’s (2012) 
research in India25 in which the wound infection 
after surgery was presented as the main location 
which may be due to the difference between 
the type of hospital wards and the under- study 
population in their study and those of the present 
research.
 Acinetobacter baumannii was the most 
common (51.3%) microorganism obtained in 
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the present research among the negative-gram 
bacteria which was consistent with the research 
conducted by Krishnamurthy et al. (2006- 2010) 
on patients suffering from VAP in India26. This 
matter was, however, different from the study of 
Sikka et al.25 who reported E.coli 58% and the 
study of Saravanan and Raveendaran (2012) which 
reported E.coli 32.8%27. Staphylococcus aureus 
was the most usual pathogen (56.3%) among the 
positive- gram bacteria which was similar to the 
results of the research of Jamshidi et al.22 (39.2%) 
and that of Krishnamurthy et al.26 (42.15%). The 
results, however, were different from the results 
of Wattal et al. (2008- 2011)28 which introduced 
Staphylococcus coagulase negative (20.3% of 
all the microorganisms) as the most common 
pathogen. It seems that the difference between the 
above- mentioned results is due to the difference in 
the type of the under- study disease and the fact that 
the latter research was conducted in many centers 
in comparison with the present study.
 It became clear in the present study that 
among the positive-gram bacteria, Staphylococcus 
aureus (94%) and Staphylococcus coagulase 
negative (100 and 90.9%) are especially sensitive 
to vancomycin, which was consistent with 
the study of Randrianirina et al. (2008)29 in 
Madagascar and that of Saeed et al. (2009) in 
Saudi Arabia23 where Staphylococcus aureus and 
Staphylococcus coagulase negative displayed 100 
percent sensitivity. This antibiotic is in fact still 
effective in the under- study patients. Streptococcus 
and Enterococcus Spp. are, respectively, 50 and 
31.8 percent sensitive to this antibiotic while 
these amounts were 100 and 96.7 percent in 
Randrianirina et al.’s (2008)29 research. In their 
research, Saeed et al.23 stated that Enterococcus 
Spp. is 59.1 percent resistant to vancomycin. The 
degree of antibiotic resistance was 63.6 percent in 
chloramphenicol which is related to Enterococcus 
Spp, while other positive-gram bacteria also 
displayed a more than 90 percent resistance to 
chloramphenicol. Staphylococcus aureus was only 
sensitive to vancomycin (100%) and trimetoprima/ 
sulfametoxazol (61%) in Balci and Bayram’s (24) 
study but it was highly resistant to other bacteria. 
Streptococcus Spp. and Enterococcus Spp were 
highly resistant to a wide range of antibiotics 
in such a way that except for vancomycin and 
chloramphenicol, they were more than 80 percent 

resistant to other cases. 
 Acinetobacter baumannii was only 
slightly sensitive to imipenem (4.9%) and amikacin 
(8.8%) among the negative-gram bacteria. The 
resistance percentage of meropenem was 22.2 in 
Sikka et al.’s25 study and Acinetobacter baumannii 
was more than 77 percent resistant to other 
antibiotics. Acinetobacter baumannii was least 
resistant against colistin (0%) and tigecycline 
(43%) in Saeed et al.’s23 study. Also, Pseudomonas 
aeroginosa was 24.3 percent sensitive to amikacin 
and other antibiotics were more than 85% resistant 
to this bacterium. The minimum resistance 
percentage was also related to amikacin in Kumari 
et al.’s (2002)30 study and more than 80 percent 
resistant to other antibiotics were observed. 
 But in the research of Wattal et al. (28), 
the minimum resistance was related to colistin 
(0%) and piperacillin-tazobactam (45%), and in 
the study of Saeed et al.23 it was related to colistin 
(8%) and amikacin (15%) which was different 
from the results obtained from our study. Also, 
the minimum resistance was related to imipenem 
(0%) and piperacillin-tazobactam (50%) in Sikka et 
al.’s25 study. The greatest sensitivity of Klebsiella 
pneumoniae was also related to imipenem (88%) 
and amikacin (84%) in the study conducted by 
Balci and Bayram (24). On the other hand, the 
maximum sensitivity was related to gentamycin 
(52.2%) and ciprofloxacin (52.2%) in the research 
carried out by Khalili et al. (2008)31 on negative- 
gram bacteria with the nosocomial infection origin, 
these bacteria were relatively highly resistant 
to other cases in this study.  Enterobacters spp. 
were  only 20 percent sensitive to amikacin and 
they were more than 90 percent resistant to other 
cases. E.coli was also mostly sensitive to amikacin 
(60%), imipenem (52%), and tazocin (40%) which 
was similar to the results of Balci and Bayram’s24 
study, amikacin (81.6%) and imipenem (86.9%). It 
was, however, different from Sikka et al.’s25 study 
(meropenem 95.8%). 

CONCLUSION 

 According to the examinations carried 
out in the present study, the male patients and also 
the group aged over 60 years of age are the most 
vulnerable groups among the patients hospitalized 
in the ICUs. It also became clear that the degree 
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to which patients are affected by the nosocomial 
infections caused by resistant bacteria is greater in 
the summer in ICUs rather than in other seasons, 
which must be further studied. The present 
research indicates that Acinetobacter baumannii 
is the most common pathogen which is resistant 
to treatment and is, in fact, very important when it 
comes to the spread of nosocomial infections. This 
important matter must therefore be noted when 
treating infections that are caused by it so that this 
process will decrease to the minimum. Moreover, 
according to the results, the respiratory system 
more than other organs is prone to nosocomial 
infections caused by resistant bacteria.  Therefore, 
attention to methods which control the respiratory 
infections in the ICU may help prevent the spread 
of nosocomial infections. The studies indicated 
that vancomycin is the most effective antibiotic in 
positive- gram bacteria and amikacin and imipenem 
are the most effective antibiotics when it comes to 
negative-gram bacteria. It is therefore advisable to 
use these antibiotics for controlling and fighting 
these bacteria. On the other hand, taking into 
consideration the possibility that the resistant genes 
may transfer to other bacteria, also high resistance 
levels which were observed in the present study, 
the health authorities must pay more attention to 
planning and carefully supervising control over 
the nosocomial infections and utilizing accurate 
and effective treatment protocols for the purposes 
of eliminating the drug- resistant microorganisms. 
It is also essential to prescribe antibiotics, to 
which bacteria have multiple and high resistance, 
rationally and scientifically32.  
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