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Background & Objective: Antibiotic resistance, especially in the form of multidrug-
resistant (MDR), is a big problem, especially in intensive care units (ICUs). This study 
aimed to evaluate antibiotic resistance and MDR patterns among patients hospitalized 
in the ICUs in one of the large referral centers in Iran.  

Methods: The present study was conducted at Imam Khomeini Hospital in Tehran (a 
great referral hospital), which admits critically ill patients requiring ICU services. To 
determine the rate of positive cultures for resistant strains, the patient’s blood specimens 
were sent to the laboratory of the hospital for inoculation on proper culture media within 
2 hours of extraction. Antimicrobial susceptibility tests were done using the Bauer–
Kirby disk diffusion method.  

Results: A total of 1,755 samples were collected from the patients to assess microbial 
strains and antibiotic resistance. The most common microbial strains detected in the 
cultures extracted from peripheral blood samples were Klebsiella pneumonia (22.1%), 
Staphylococcus epidermidis (7.9%) and another coagulase-negative Staphylococcus 
(15.0%). The antibiogram test showed antibiotic resistance in 1,509 cases, leading to a 
resistance prevalence rate of 85.9%. The most common antimicrobial resistance 
observed was against cotrimoxazole (61.7%), ciprofloxacin (51.3%), imipenem 
(50.0%), and ampicillin (49.6%). The rate of MDR was found to be 96.3%. 

Conclusion: In Iran’s ICUs, a significantly high level of antibiotic resistance may be seen 
especially the MDR pattern, which indicates the need to change the pattern of prescribing 
and managing these drugs in ICU centers. 
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Introduction
Although years have passed since the presentation of 

clinical guidelines to standardize the prescription of 
antibiotics, antibiotic resistance is still a major health 
problem in many societies (1). In 1940, the first 
generation of antibiotics was introduced to the world, but 
it did not take long for the gradual emergence of 
antibiotic resistance to become a significant concern. 
Over time, the resistance levels increased to the point 
where, in some cases, the resistance rates approached 
nearly 100%. This led to the ineffectiveness of 
antibiotics (2, 3). This issue was especially clear and 
potentially more important in patients with critical 
illnesses because these patients require long-term 
hospital stays and more prescriptions of various 
antibiotics; in addition, they are more vulnerable to 
nosocomial infections. Antibiotic resistance has several 
important and undesirable consequences (4). First of all, 
this resistance, especially in the case of multidrug-
resistant (MDR), faced many problems in the 

management and control of hospital infections (5), 
leading to increased healthcare costs and mortality rates 
in hospitals (6). These problems were significantly felt 
in patients admitted to intensive care units (ICUs). ICU 
patients are very vulnerable to antibiotic-resistant 
infections due to vascular accesses, intubation, and 
mechanical ventilation, as well as prolonged use of 
different types of intravenous antibiotics (7). In such 
patients, the rate of nosocomial infections in ICUs has 
been estimated to be higher than 50% (8). The 
prevalence rate of antimicrobial resistance is 
significantly higher than two- to three-fold in ICU 
admissions longer than 7 days (9). In this regard, some 
preventive protocols could control and even reduce the 
antibacterial resistance rate, such as using a glove, 
patient isolation, handwashing, and extubating of the 
patient as soon as possible (10). Despite all this, the rate 
of resistance to antibiotics is reported to be increasing, 
especially in developing countries (11), which 
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emphasizes the need to modify antibiotic resistance 
control guidelines. Also, blood cultures are the most 
sensitive laboratory test for the detection of bacteremia 
in patients admitted to ICUs (12). In this regard, the first 
step is to obtain more accurate and comprehensive 
information about the rate of antibiotic resistance, as 
well as identify factors related to it on blood cultures. 
Accordingly, this study aimed to evaluate the rate of 
antibiotic resistance and its related factors in the ICU 
wards of one of the large referral hospitals in Tehran. 

 

Material and Methods 
The present cross-sectional study was conducted at 

Imam Khomeini Hospital in Tehran, a great referral 
hospital admitting critically ill patients requiring ICU 
services. This hospital is a major educational center in 
the capital of Iran and has 1,500 beds with 8 ICUs 
(including general ICU, cancer ICU, adult cardiac 
surgery ICU, emergency ICU, imaging ICU, liver 
transplantation ICU, neurosurgery ICU, and brain 
stroke ICU). In the current study, all patients admitted 
to the ICUs due to different reasons and whose 
companions or their families signed the consent form 
were included in the study. The baseline information 
was collected by reviewing the hospital files using a 
structured questionnaire. The collected data consisted 
of demographics, reasons for ICU admission, medical 
history, and vital signs on admission to the ICUs. To 
determine the rate of positive cultures for resistant 
strains, the patient’s blood specimens were extracted 
from the peripheral veins and central venous lines and 
sent to the laboratory of the hospital for inoculation on 
proper culture media within 2 hours of extraction 
according to the Clinical and Laboratory Standards 

Institute (CLSI) guidelines (13). Antimicrobial 
susceptibility tests were done using the Bauer–Kirby 
disk diffusion method according to CLSI protocols 
(14). 

For statistical analysis, the results were presented as 
mean ± SD for quantitative variables and were 
summarized by frequency (percentage) for categorical 
variables. Continuous variables were compared using 
the t test or Mann-Whitney test whenever the data did 
not appear to have normal distribution or when the 
assumption of equal variances was violated across the 
study groups. The categorical variables were compared 
using the chi-square test or Fisher’s exact test if 
required. P values less than 0.05 were considered 
statistically significant. For the statistical analysis, 
SPSS version 23 (SPSS Inc, Chicago, IL, USA) was 
used. 

 

Results 
A total of 1,755 samples were collected from the 

patients to assess microbial strains and antibiotic 
resistance. Of those, 914 (52.1%) were male, and 841 
(47.9%) were female. As shown in Figure 1, the 
majority of the samples were obtained from the general 
ICU (37.1%), followed by the emergency ICU (19.0%) 
and neurosurgery ICU (13.6%). The most common 
microbial strains detected in the cultures extracted 
from peripheral blood samples (Figure 2) were 
Klebsiella pneumonia (22.1%), Staphylococcus 
epidermidis (7.9%), other coagulase-negative 
Staphylococcus (15.0%), and Enterococcus faecalis 
(3.8%). Of the 1,755 samples extracted, the 
antibiogram test showed antibiotic resistance in 1,509 
cases, leading to a resistance prevalence rate of 85.9%. 

 

 
Fig. 1. The wards as the sources of the specimens.  
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Fig. 2. The common microbial strains obtained by blood culture. 
 
The most common antimicrobial resistance 

observed was against cotrimoxazole (61.7%), 
ciprofloxacin (51.3%), imipenem (50.0%), ampicillin 
(49.6%), gentamycin (45.9%), tazobactam (43.7%), 
piperacillin (43.5%), sulbactam (41.6%), ceftriaxone 
(38.2%), erythromycin (30.9%), clindamycin (28.5%), 

ceftazidime (17.7%), amikacin (14.7%), and cefoxitin 
(11.4%) (Figure 3). Regarding resistance to antibiotics 
among the evaluated cases with drug resistance, the 
rate of MDR was found to be 96.3%. The highest 
sensitivity to the antibiotics was specified to the drugs 
linezolid and vancomycin.

 
 

 
Fig. 3. The antibiotic resistance pattern.  
 

 
Discussion 

Sepsis is a common reason for mortality in patients 
admitted to ICUs, and blood cultures could recognize a 
bacterial pathogen (15). Blood cultures are often 
performed in ICUs to detect pathogens to guide 
treatment (16). Thus, blood cultures are essential in 
critically ill patients to allow them to rapidly administer 
the proper antimicrobial drugs (17). Blood culture 
contamination has been related to improper antibiotic 
use, added laboratory assessments, and increased 
duration of hospital stay with extra cost for patients 
(18). In addition, antimicrobial resistance is one of the 
major public health emergencies worldwide (19). 

Given the extensive use of injectable antibiotics 
(especially in ICUs), an increase in the resistance of 
microbial strains to these drugs can be expected. This 
problem will be more obvious, especially in the case of 
countries where drug administration protocols are not 
based on updated guidelines or where the treatment 
staff is not obliged to follow these standard protocols. 
In the last 2 decades, the healthcare system in Iran has 
experienced tremendous developments regarding the 
implementation and modification of guidelines based 
on how to use antibiotics in hospital departments, but 
in this regard, there are still significant problems in 
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prescribing these antibiotics in our ICUs. According to 
the present study, we have encountered high microbial 
resistance regarding some commonly used antibiotics, 
including sulfonamides, fluoroquinolones, carbapenem 
antibiotics (especially imipenem), and penicillin family 
drugs (including ampicillin). The mentioned drugs are 
widely used as the first line of antibiotic treatment in 
special care centers in Iran. According to the type of 
strains detected in this study, it seems that most of these 
drugs have been used to suppress strains such as 
Klebsiella, Acinetobacter, Staphylococci, and 
Enterococci. Of course, the pattern of antibiotic 
resistance in other societies can be completely different 
depending on the type of therapeutic and preventive 
planning against microorganisms. For example, Perez 
et al. found that A. baumannii is commonly found in 
ICUs, whereas in our study, Klebsiella was the 
predominant genus (20). Shrestha et al. in Nepal 
reported that more than 50% of identified K. 
pneumoniae and Escherichia coli exhibited 
cephalosporins and cotrimoxazole resistance (21). In 
our study, the level of resistance to cotrimoxazole was 
similar to their findings, but the level of resistance to 
cephalosporins was lower compared to the mentioned 
study. In the study by Tran et al. in Vietnam (22), 
antimicrobial resistance in ICUs was commonly found 
for ceftriaxone (88%), ceftazidime (80%), 
ciprofloxacin (77%), cefepime (75%), and 
levofloxacin (72%). Overall, the rate of antimicrobial 
resistance to any drug was 93%. The 3 commonly 
isolated microorganisms were Acinetobacter, 
Klebsiella, and Pseudomonas aeruginosa. In a recent 
study by Saxena et al. (23), S. aureus and Klebsiella 
species were the most common organisms that were 
commonly resistant to the beta-lactam group of 
antibiotics, including cephalosporins and piperacillin-
tazobactam. Similar to our study concerning the 
sensitivity of microbial species to some antibiotics 
(such as linezolid and vancomycin), in their study, 
none of the S. aureus were resistant to linezolid and 
vancomycin. In another study in Iran by Bagherian et 
al. in 2022 (24), E. coli (68.6%) and Stenotrophomonas 
(41.0%) were the most common bacteria isolated from 
urinary tract infections and bloodstream infections, 
respectively and the rate of antibiotic resistance was 
higher among Acinetobacter, E. coli, 
Stenotrophomonas, Enterococcus, and Pseudomonas 
isolates. Therefore, our main problem regarding 
resistance to antibiotics in ICU patients is an increase 
in resistance to antibiotics, including cotrimoxazole, 
ciprofloxacin, imipenem, ampicillin, and gentamicin, 
especially in the case of strains of Klebsiella and 
Acinetobacter and various strains of Staphylococcus.   

Another important finding in this study was a high 
rate of MDR, which was reported in more than 96% of 
patients. This finding is commonly reported in other 

communities as well, which indicates difficulty in 
controlling hospital infections, especially in ICUs. 
During the last 3 years and with the spread of the 
COVID-19 pandemic, the majority of hospital 
admissions (especially ICU admissions) were 
dedicated to the patients with COVID-19. In this 
regard, one of the most important concerns of the 
treatment staff was a high prevalence of MDR in these 
patients, and many studies have been published in this 
regard. For instance, a high prevalence of MDR for A. 
baumannii infections has been well established (25, 
26). Of course, regardless of the time frame of the 
COVID-19 pandemic, a wide range of MDR patterns 
have been reported from different countries. For 
example, in the study performed  by Khalid Elsorady 
et al. in 2022 (27), MDR organisms were prevalent in 
110 (57.0 %) patients. Klebsiella species were the most 
frequent MDROs (26%) with a highest susceptibility to 
amikacin. Tariq’s study in Afghanistan reported that 
Klebsiella, E. coli, Enterobacter, and Staphylococci 
were the main pathogens responsible for sepsis in 
Kabul. Most gram-negative organisms were 
susceptible to Imipenem and Amikacin and gram-
positive organisms were susceptible to Vancomycin 
(28). Tariq’s study is important because our population 
is close to Afghans, and our antibiotic susceptibility 
patterns can be influenced. The selection of the proper 
antimicrobial drugs is still a major challenge due to the 
increasing frequency of antimicrobial resistance (29). 
However, it is important to note that susceptibility rates 
vary among ICUs and general wards (30). It seems that 
our medical centers have not been very successful in 
preventing MDR infections in ICUs; accordingly, it is 
crucial to reassess and revise our approach in the field 
of MDR infections.  

 

Conclusion 
There is a high prevalence of antibiotic resistance, 

especially MDR, among ICU patients in Iran, where 
the MDR prevalence is reported to be more than 96%. 
The most common microbial strains detected in culture 
samples obtained from the ICU patients were K. 
pneumonia and coagulase-negative Staphylococcus. 
The most common antimicrobial resistance observed 
was against cotrimoxazole, ciprofloxacin, and 
imipenem. What causes concern is a high prevalence of 
MDR, which indicates a need to consider a 
modification in administration of antibiotics in ICUs. 

 

Acknowledgments 
None. 
 

Conflict of Interest 
There is no conflict to be declared.

 
 
 
 



Samaneh Salarvand et al. 437 

   Vol.18 No.4 Fall, 2023                                                                                 IRANIAN JOURNAL OF PATHOLOGY 

References 
 

 

 

1. McEwen SA, Collignon PJ. Antimicrobial 
resistance: a one health perspective. 
Antimicrobial resistance in bacteria from 
livestock and companion animals. 2018 Oct 
1:521-47. [DOI:10.1128/9781555819804.ch25] 

2. Christaki E, Marcou M, Tofarides A. 
Antimicrobial resistance in bacteria: mechanisms, 
evolution, and persistence. J Mol Evol. 2020 
Jan;88:26-40. [DOI:10.1007/s00239-019-09914-
3] [PMID] 

3. Boparai JK, Sharma PK. Mini review on 
antimicrobial peptides, sources, mechanism and 
recent applications. Protein Pept Lett. 2020;27(1): 
4-16. [PMID]   
[DOI:10.2174/0929866526666190822165812]  

4. Septimus EJ. Antimicrobial resistance: an 
antimicrobial/diagnostic stewardship and 
infection prevention approach. Med Clin. 2018; 
102(5):819-29. 
[DOI:10.1016/j.mcna.2018.04.005] [PMID] 

5. Ferri M, Ranucci E, Romagnoli P, Giaccone V. 
Antimicrobial resistance: A global emerging 
threat to public health systems. Critical reviews in 
food science and nutrition. 2017;57(13): 2857-76. 
[DOI:10.1080/10408398.2015.1077192] [PMID] 

6. Chernov VM, Chernova OA, Mouzykantov AA, 
Lopukhov LL, Aminov RI. Omics of 
antimicrobials and antimicrobial resistance. 
Expert Opin Drug Discov. 2019 May 4;14(5): 
455-68. [DOI:10.1080/17460441.2019.1588880] 
[PMID] 

7. Campion M, Scully G. Antibiotic use in the 
intensive care unit: optimization and de-
escalation. J Intensive Care Med. 2018;33(12): 
647-55. [DOI:10.1177/0885066618762747] 
[PMID] 

8. MacVane SH. Antimicrobial resistance in the 
intensive care unit: a focus on gram-negative 
bacterial infections. J Intensive Care Med. 2017; 
32(1):25-37. [DOI:10.1177/0885066615619895] 
[PMID] 

9. Gandhi TN, DePestel DD, Collins CD, Nagel J, 
Washer LL. Managing antimicrobial resistance in 
intensive care units. Crit Care Med. 2010;38: 
S315-23. [PMID]  
[DOI:10.1097/CCM.0b013e3181e6a2a4]  

10. Fridkin SK. Increasing prevalence of 
antimicrobial resistance in intensive care units. 
Crit Care Med. 2001;29(4):N64-8. [PMID]  
[DOI:10.1097/00003246-200104001-00002]  

11. Ikhimiukor OO, Odih EE, Donado-Godoy P, 
Okeke IN. A bottom-up view of antimicrobial 
resistance transmission in developing countries. 

Nat Microbiol. 2022 Jun;7(6):757-65.  
[DOI:10.1038/s41564-022-01124-w] [PMID] 

12. Long B, Koyfman A. Best clinical practice: blood 
culture utility in the emergency department. The 
J Emerg Med. 2016;51(5):529-39.  
[DOI:10.1016/j.jemermed.2016.07.003] [PMID] 

13. Towns ML, Jarvis WR, Hsueh PR. Guidelines on 
blood cultures. J Microbiol Immunol Infect. 2010 
Aug 1;43(4):347-9. [DOI:10.1016/S1684-
1182(10)60054-0] [PMID] 

14. Hombach M, Bloemberg GV, Böttger EC. Effects 
of clinical breakpoint changes in CLSI guidelines 
2010/2011 and EUCAST guidelines 2011 on 
antibiotic susceptibility test reporting of Gram-
negative bacilli. J Antimicrob Chemother. 2012 
Mar 1;67(3):622-32. [DOI:10.1093/jac/dkr524] 
[PMID] 

15. Shafazand S, Weinacker AB. Blood cultures in 
the critical care unit: improving utilization and 
yield. Chest. 2002 Nov 1;122(5):1727-36. 
[DOI:10.1378/chest.122.5.1727] [PMID] 

16. Van Steenkiste T, Ruyssinck J, De Baets L, 
Decruyenaere J, De Turck F, Ongenae F, Dhaene 
T. Accurate prediction of blood culture outcome 
in the intensive care unit using long short-term 
memory neural networks. Med Artif Intell. 
2019;97:38-43. 
[DOI:10.1016/j.artmed.2018.10.008] [PMID] 

17. Russo E, Bolondi G, Gamberini E, Santonastaso 
DP, Circelli A, Spiga M, Sambri V, Agnoletti V. 
Increased blood culture contamination rate during 
COVID-19 outbreak in intensive care unit: A 
brief report from a single-centre. J Intens Care 
Soc. 2022;23(4):500-2.  
[DOI:10.1177/17511437211012152] [PMID]  

18. Alahmadi YM, McElnay JC, Kearney MP, 
Aldeyab MA, Magee FA, Hanley J, Bailie R, 
Donaldson W, Johnston K, Kinoulty S, Doherty 
A. Tackling the problem of blood culture 
contamination in the intensive care unit using an 
educational intervention. Epidemiol Infect. 
2015;143(9):1964-71. 
[DOI:10.1017/S0950268814003008] [PMID] 

19. Sorsa A, Früh J, Stötter L, Abdissa S. Blood 
culture result profile and antimicrobial resistance 
pattern: a report from neonatal intensive care unit 
(NICU), Asella teaching and referral hospital, 
Asella, south East Ethiopia. Antimicrob Resist 
Infect Control. 2019 Dec;8:1-6.  
[DOI:10.1186/s13756-019-0486-6] [PMID] 

20. Perez F, Hujer AM, Hujer KM, Decker BK, 
Rather PN, Bonomo RA. Global challenge of 
multidrug-resistant Acinetobacter baumannii. 

https://doi.org/10.1128/9781555819804.ch25
https://doi.org/10.1007/s00239-019-09914-3
https://doi.org/10.1007/s00239-019-09914-3
https://www.ncbi.nlm.nih.gov/pubmed/31659373
https://www.ncbi.nlm.nih.gov/pubmed/31438824
https://doi.org/10.2174/0929866526666190822165812
https://doi.org/10.1016/j.mcna.2018.04.005
https://www.ncbi.nlm.nih.gov/pubmed/30126573
https://doi.org/10.1080/10408398.2015.1077192
https://www.ncbi.nlm.nih.gov/pubmed/26464037
https://doi.org/10.1080/17460441.2019.1588880
https://www.ncbi.nlm.nih.gov/pubmed/30884978
https://doi.org/10.1177/0885066618762747
https://www.ncbi.nlm.nih.gov/pubmed/29534630
https://doi.org/10.1177/0885066615619895
https://www.ncbi.nlm.nih.gov/pubmed/26772199
https://www.ncbi.nlm.nih.gov/pubmed/20647789
https://doi.org/10.1097/CCM.0b013e3181e6a2a4
https://www.ncbi.nlm.nih.gov/pubmed/11292878
https://doi.org/10.1097/00003246-200104001-00002
https://doi.org/10.1038/s41564-022-01124-w
https://www.ncbi.nlm.nih.gov/pubmed/35637328
https://doi.org/10.1016/j.jemermed.2016.07.003
https://www.ncbi.nlm.nih.gov/pubmed/27639424
https://doi.org/10.1016/S1684-1182(10)60054-0
https://doi.org/10.1016/S1684-1182(10)60054-0
https://www.ncbi.nlm.nih.gov/pubmed/20688297
https://doi.org/10.1093/jac/dkr524
https://www.ncbi.nlm.nih.gov/pubmed/22167240
https://doi.org/10.1378/chest.122.5.1727
https://www.ncbi.nlm.nih.gov/pubmed/12426278
https://doi.org/10.1016/j.artmed.2018.10.008
https://www.ncbi.nlm.nih.gov/pubmed/30420241
https://doi.org/10.1177/17511437211012152
https://www.ncbi.nlm.nih.gov/pubmed/36751343
https://doi.org/10.1017/S0950268814003008
https://www.ncbi.nlm.nih.gov/pubmed/25387485
https://doi.org/10.1186/s13756-019-0486-6
https://www.ncbi.nlm.nih.gov/pubmed/30828446


438 Antibiotic Resistance Pattern in Intensive Care Units 

   Vol.18 No.4 Fall, 2023                                                                                  IRANIAN JOURNAL OF PATHOLOGY 

Antimicrob Agents Chemother. 2007;51(10): 
3471-84. [DOI:10.1128/AAC.01464-06] [PMID]  

21. Shrestha S, Amatya R, Shrestha RK, Shrestha R. 
Frequency of blood culture isolates and their 
antibiogram in a teaching hospital. Journal of 
Nepal Medical Association. 2014;52(193):692-. 
[DOI:10.31729/jnma.2295] 

22. Tran GM, Ho-Le TP, Ha DT, Tran-Nguyen CH, 
Nguyen TS, Pham TT, et al. Patterns of 
antimicrobial resistance in intensive care unit 
patients: a study in Vietnam. BMC infectious 
diseases. 2017;17:1-7. [DOI:10.1186/s12879-
017-2529-z] [PMID]  

23. Saxena G, Kalra SS, Gupta NE. Antimicrobial 
activity pattern of certain terpenoids. Int J Pharm 
Bio Sci. 2011;2(1):87-91. 

24. Bagherian F, Nikoonejad A, Allami A, Dodangeh 
S, Yassen LT, Hosienbeigi B. Investigation of 
Antibiotic Resistance Pattern in Isolated From 
Urine and Blood Samples of Patients Admitted 
To the Intensive Care Unit of Velayat Hospital in 
Qazvin, Iran. Med Lab J. 2021;15(6):31-7. 

25. Saleh Ahmed M, Abdulrahman ZF, Taha ZM. 
Risk Factors of Clonally Related, Multi, and 
Extensively Drug-Resistant Acinetobacter 
baumannii in Severely Ill COVID-19 Patients. 
Can J Infect Dis Med Microbiol. 2023;2023. 
[DOI:10.1155/2023/3139270] [PMID] 

26. Alenazi TA, Shaman MS, Suliman DM, Alanazi 
TA, Altawalbeh SM, Alshareef H, et al. The 
Impact of Multidrug-Resistant Acinetobacter 

baumannii Infection in Critically Ill Patients with 
or without COVID-19 Infection. InHealthcare 
2023 Feb 8 (Vol. 11, No. 4, p. 487). MDPI. 
[DOI:10.3390/healthcare11040487] [PMID] 

27. Elsorady KE, Hassan RA, Abdelhamid DH, Abd 
El-Mohsen M. Antibiotics use and its association 
with Multi-Drug Resistance in a Tertiary Care 
Geriatrics Hospital in Egypt. J Infect Dev 
Countries. 2022 Dec 19;16(12):1860-9. 
[DOI:10.3855/jidc.17257] [PMID] 

28. Tariq TM. Bacteriologic profile and antibiogram 
of blood culture isolates from a children’s 
hospital in Kabul. J Coll Phys Surg Pak. 2014 Jun 
1;24(6):396-9.  

29. De Bus L, Denys W, Catteeuw J, Gadeyne B, 
Vermeulen K, Boelens J, Claeys G, De Waele JJ, 
Decruyenaere J, Depuydt PO. Impact of de-
escalation of beta-lactam antibiotics on the 
emergence of antibiotic resistance in ICU 
patients: a retrospective observational study. 
Intens Care Med. 2016;42:1029-39.  
[DOI:10.1007/s00134-016-4301-z] [PMID] 

30. Wolfensberger A, Sax H, Weber R, Zbinden R, 
Kuster SP, Hombach M. Change of antibiotic 
susceptibility testing guidelines from CLSI to 
EUCAST: influence on cumulative hospital 
antibiograms. PloS One. 2013;8(11):e79130.  
[DOI:10.1371/journal.pone.0079130] [PMID]  

 

 

 

 

 
 
 

 
Salarvand, S , Abdollahi, A, Afarinesj Khaki, P, Norouzi Shadehi M, Beigh Mohammadi M T, Miratashi Yazdi S A, et al. 
Antibiotic Resistance Pattern in Intensive Care Units in a Large Referral Hospital in Iran. Iran J Pathol, 2023; 18(4): 433-
438. doi: 10.30699/IJP.2023.1990807.3073 

How to Cite This Article 

https://doi.org/10.1128/AAC.01464-06
https://www.ncbi.nlm.nih.gov/pubmed/17646423
https://doi.org/10.31729/jnma.2295
https://doi.org/10.1186/s12879-017-2529-z
https://doi.org/10.1186/s12879-017-2529-z
https://www.ncbi.nlm.nih.gov/pubmed/28619105
https://doi.org/10.1155/2023/3139270
https://www.ncbi.nlm.nih.gov/pubmed/36814503
https://doi.org/10.3390/healthcare11040487
https://www.ncbi.nlm.nih.gov/pubmed/36833021
https://doi.org/10.3855/jidc.17257
https://www.ncbi.nlm.nih.gov/pubmed/36753654
https://doi.org/10.1007/s00134-016-4301-z
https://www.ncbi.nlm.nih.gov/pubmed/27025939
https://doi.org/10.1371/journal.pone.0079130
https://www.ncbi.nlm.nih.gov/pubmed/24223893

	1. Department of Pathology, Imam Khomeini Complex Hospital, Tehran University of Medical Sciences, Tehran, Iran
	2. Central Laboratory, Imam Khomeini Complex Hospital, Tehran University of Medical Sciences, Tehran, Iran
	3. Department of Intensive care medicine, Imam Khomeini complex hospital, Tehran University of Medical Sciences, Tehran, Iran
	4. Department of General Surgery, Sina Hospital, Tehran University of Medical Sciences, Tehran, Iran
	5. Department of Pathology, Sina Hospital, Tehran University of Medical Sciences, Tehran, Iran
	Introduction

	Background & Objective: Antibiotic resistance, especially in the form of multidrug-resistant (MDR), is a big problem, especially in intensive care units (ICUs). This study aimed to evaluate antibiotic resistance and MDR patterns among patients hospitalized in the ICUs in one of the large referral centers in Iran. 
	Methods: The present study was conducted at Imam Khomeini Hospital in Tehran (a great referral hospital), which admits critically ill patients requiring ICU services. To determine the rate of positive cultures for resistant strains, the patient’s blood specimens were sent to the laboratory of the hospital for inoculation on proper culture media within 2 hours of extraction. Antimicrobial susceptibility tests were done using the Bauer–Kirby disk diffusion method. 
	Results: A total of 1,755 samples were collected from the patients to assess microbial strains and antibiotic resistance. The most common microbial strains detected in the cultures extracted from peripheral blood samples were Klebsiella pneumonia (22.1%), Staphylococcus epidermidis (7.9%) and another coagulase-negative Staphylococcus (15.0%). The antibiogram test showed antibiotic resistance in 1,509 cases, leading to a resistance prevalence rate of 85.9%. The most common antimicrobial resistance observed was against cotrimoxazole (61.7%), ciprofloxacin (51.3%), imipenem (50.0%), and ampicillin (49.6%). The rate of MDR was found to be 96.3%.
	Conclusion: In Iran’s ICUs, a significantly high level of antibiotic resistance may be seen especially the MDR pattern, which indicates the need to change the pattern of prescribing and managing these drugs in ICU centers.
	Material and Methods
	Results
	Discussion
	Conclusion
	Acknowledgments
	Conflict of Interest
	References


