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Transition from CLSI to EUCAST: How our antibiotic 
susceptibility tests will be affected

CLSI’den EUCAST’a geçiş: Antibiyotik duyarlılık testlerimiz nasıl 
etkilenecek

Gülşen HAZIROLAN1 (ID)

ÖZET 

Amaç: Antibiyotik duyarlılık testlerinde iki standart 

kılavuz tüm dünyada yaygın olarak kullanılmaktadır. 

Ülkemizde son yıllara kadar CLSI kılavuzu kullanılmakta 

iken, günümüzde birçok merkezde  EUCAST kılavuzuna 

geçildi. Bu çalışmada, antibiyotik direnci açısından 

yüksek prevalanslı bir merkezde CLSI kılavuzundan 

EUCAST kılavuzuna geçişin antibiyotik duyarlılık test 

(AST) raporlarına etkisi araştırıldı.

Yöntem: Yoğun bakım ünitesinden gönderilen 

örneklerden izole edilen tekrar içermeyen 5.003 

izolat (1.902 Enterobacteriaceae, 1.261 Acinetobacter 

baumannii, 697 Pseudomonas aeruginosa, 424 

Staphylococcus aureus, 336 Enterococcus faecalis, 

257 Enterococcus faecium ve 126 Stenotrophomonas 

maltophilia) çalışmaya dahil edildi. Suşların 

tanımlanmasında Bruker Microflex MS (Bruker Daltonics, 

Bremen, Germany) sistemi kullanıldı. Antibiyotik 

duyarlılık sonuçları için Phoenix otomatize sistemi (BD, 

Sparks, MD, USA) ile elde edilen MİK değerleri, CLSI ve 

EUCAST kılavuzlarında belirtilen direnç sınır değerlerine 

göre yorumlandı. 

Bulgular: Enterobacteriacea’da en yüksek direnç 

artışının beta laktam / beta-laktamaz inhibitör 

kombinasyonlarında, ardından sefalosporinler, 

ABSTRACT

Objective: Two standard guidelines are commonly 

used worldwide. In our country CLSI guidelines have 

been used up to recent years, but currently, a transition 

to EUCAST standards has begun in many centers. In 

this study the effect of transition from CLSI guideline 

to EUCAST guideline on antibiotic susceptibility test 

(AST) reports in a high prevalence region for antibiotic 

resistance was investigated.

Methods: Non-duplicated 5003 isolates (1902 

Enterobacteriaceae, 1261 Acinetobacter baumannii, 697 

Pseudomonas aeruginosa, 424 Staphylococcus aureus, 

336 Enterococcus faecalis, 257 Enterococcus faecium, 

and 126 Stenotrophomonas maltophilia) isolated 

from the samples sent from intensive care units (ICUs) 

were included in the study. The identifications of the 

microorganisms were performed with Bruker Microflex 

MS (Bruker Daltonics, Bremen, Germany) system, and 

their AST were evaluated with Phoenix automated 

system (BD, Sparks, MD, USA). The MIC values were 

interpreted according to the breakpoints indicated in 

CLSI and EUCAST guidelines.

Results: The highest resistance increase among 

Enterobacteriacea was seen to beta lactam/ beta- 

lactamase inhibitor combinations, followed by 
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INTRODUCTION

There is no national standards for evaluation of 

antibiotic susceptibility tests (AST) in our country. 

Therefore, most of the Clinical Microbiology 

Laboratories report their AST results according 

to Clinical Laboratory Standards Institute (CLSI) 

guideline. Nowadays, more and more laboratories 

prefer the guideline that has been published by 

European Committee on Antimicrobial Susceptibility 

Testing (EUCAST), due to free access on internet, 

translation of the documents into Turkish, and ease 

of sending suitable data to studies performed by 

Turkey- Europe partnership. 

Changes in AST reports will affect the policies 

on antibiotic prescription and use (1). When the 

breakpoints of EUCAST guideline are used, it was 

reported that mainly Gram-negative organisms 

were reported as more resistant to antimicrobials 

(2-6). The reasons for that are use of 1-3 dilutions 

lower clinical breakpoints for some antimicrobials in 

EUCAST, and omission or restriction of intermediate 

CLSI OR EUCAST

kinolonlar ve aminoglikozitlerde olduğu görüldü. 

ESBL pozitif Enterobacteriaceae izolatlarının 

sefalosporinlere karşı daha dirençli olduğu bulundu. 

A. baumannii ve P. aeruginosa’nın direnç oranları 

kinolonlar, aminoglikozidler ve sefalosporinler için 

artmış görünse de kolistin için direnç değişmedi. 

Çalışmaya dahil edilen tüm gram-negatif basillerde, 

imipenem ve meropenem için direnç oranları azaldı. 

Benzer şekilde, S. maltophilia izolatları trimetoprim-

sülfametoksazol için düşük direnç oranına sahipti. 

Metisilin direnç oranı S. aureus için değişmezken, 

diğer antibiyotik gruplarında minör değişikliklerle 

karşılaşıldı. Enterokokların ampisilin, vankomisin, 

teikoplanin ve linezolide duyarlılığında kategorik bir 

değişiklik gözlenmedi.

Sonuç: Hastanemizde YBÜ hastalarından izole 

edilen gram pozitif bakterilerin ADT sonuçlarını EUCAST 

kılavuzuna geçiş etkilemedi. Ancak, gram-negatif 

bakterilerdeki karbapenemler hariç tüm antibiyotik 

grupları için daha yüksek direnç oranları gözlendi. Sonuç 

olarak, kullanılan standarda göre güncel epidemiyolojik 

verilerin takip edilmesi, uygun tedavinin belirlenmesi 

açısından büyük önem arz etmektedir.

Anahtar Kelimeler: EUCAST, CLSI, antibiyotik 

duyarlılık testi

cephalosporins, quinolones and aminoglycosides. ESBL 

positive Enterobacteriaceae isolates were found more 

resistant to cephalosporins. The resistance rates of 

A. baumannii and P. aeruginosa seemed increased 

for quinolones, aminoglycosides and cephalosporins, 

however colistin resistance remained unchanged. All 

Gram-negative bacilli included in the study had decreased 

resistance rates for imipenem and meropenem. Similarly, 

S. maltophilia isolates had a decreased resistance rate 

for trimethoprim-sulfamethoxazole. While methicillin 

resistance rate did not change for S. aureus, minor 

changes were encountered for other antibiotic groups. 

There is no categorical changes observed at the 

susceptibility of enterococci to ampicillin, vancomycin, 

teicoplanin and linezolid. 

Conclusion: Transition to EUCAST guideline in our 

hospital did not affect AST results of Gram- positive 

bacteria isolated from the patients in ICU. However, 

higher resistance rates were observed for all antibiotic 

groups except carbapenems in Gram- negative bacteria. 

As a result, following the current epidemiological data 

according to the standard used is of great importance in 

terms of determining the appropriate treatment. 

Key Words: EUCAST, CLSI, antibiotic susceptibility 

tests
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category on the grounds that they are not supported 

by pharmacokinetic and pharmacodynamic values and 

clinical data. 

High antimicrobial resistance rates have been 

reported in the microorganisms isolated from the 

patients hospitalized in the intensive care units 

(ICUs) in our country (7). Appreciating the changes 

that will appear in the reports after transition from 

CLSI guideline to EUCAST guideline in this group of 

patients may give us information on the effects of this 

change on antibiotic prescription policies, hospital 

costs, and resistance epidemiology.  

In this study, minimal inhibition concentration 

(MIC) values of the most frequently isolated Gram- 

positive and Gram- negative microorganisms isolated 

from the patients hospitalized in ICU obtained by 

using Phoenix automated system (BD, Sparks, MD, 

USA) were evaluated according to CLSI and EUCAST 

guidelines (8, 9). This was to try to determine the 

changes that would appear in AST results.

MATERIAL and METHOD

Ankara Numune Training and Research Hospital, 

Turkey houses all clinics except Pediatrics and 

Pulmonology, it has 997 hospital beds, and 49,565 

patients are hospitalized annually. There are 9 

ICU with a total of 81 beds, including general ICU, 

Emergency Internal Medicine ICU, Emergency Surgery 

ICU, Surgery ICU, Anesthesia and Reanimation ICU, 

Neurology ICU, Neurosurgery ICU, Coronary ICU, and 

Cardiovascular Surgery ICU. A total of 6294 patients 

were hospitalized in ICUs in 2017. The identifications 

of the microorganisms were performed with Bruker 

Microflex MS (Bruker Daltonics, Bremen, Germany) 

system, and their AST were evaluated with Phoenix 

automated system (BD, Sparks, MD, USA). Non-

duplicated 5003 strains isolated from the samples 

sent from patients in ICU were included in the 

study. Isolated strains included 1261 Acinetobacter 

baumannii, 994 Escherichiae coli, 697 Pseudomonas 

aeruginosa, 546 Klebsiella pneumoniae, 424 

Staphylococcus aureus, 336 Enterococcus faecalis, 

257 Enterococcus faecium, 126 Stenotrophomonas 

maltophilia, 103 Proteus mirabilis, 97 Enterobacter 

cloacae, 90 Serratia marcescens, 45 Morganella 

morganii, and 27 Enterobacter aerogenes isolates, 

in rank order. 

BD Phoenix Gram-negative NMIC-99, Uriner Gram-

negative UNMIC-200 and Gram-positive PMIC-79 

panels were used for determination of AST results. 

MIC values were retrospectively analyzed using 

EpiCenter (BD Biosciences, Sparks, MD, USA), which 

is the information management system of Phoenix 

automated system. The susceptibility patterns of the 

microorganisms studied were determined according to 

both CLSI and EUCAST guidelines’ clinical breakpoints, 

and compared (8, 9).

The susceptibilities for aztreonam, norfloxacin, 

netilmicin, as well as high- level aminoglycoside 

susceptibilities were left out of assessment since 

the antibiotic concentrations tested in Phoenix AST 

cards did not contain the breakpoints given in EUCAST 

guideline. 

Escherichiae coli ATCC 25922, Staphylococcus 

aureus ATCC 29213, Pseudomonas aeruginosa ATCC 

27853 and Klebsiella pneumonia ATCC 700603 was 

used as quality control. 

Statistical analysis of data was performed using 

SPSS 15.0 package program. The correlations of the 

categorical variables were analyzed with chi-square 

test. Statistical significance was set at p= 0.05.

RESULTS

Comparison of CLSI and EUCAST guidelines for 

susceptibility categories according to their clinical 

breakpoints are presented in Table 1. EUCAST does 

not have an intermediate category to simplify the 

tables. In order to compare two guidelines easily, 

clinical breakpoints of EUCAST are presented in CLSI 

format in Table 1.
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Table 1. Comparison of CLSI  and EUCAST  guidelines for susceptibility categories according to their clinical breakpoints for 
the most commonly isolated microorganisms from the patients in ICU

CLSI EUCAST 

Species/drugs S I R S I R P-value

Escherichia coli (n=994)

Ampicillin-sulbactam 39.6 18.0 42.4 39.6 - 60.6 <0.001

Amoxicillin-clavulanate 59.3 15.1 25.6 59.3 - 40.7 <0.001

Piperacillin-tazobactam 75.4 2.6 22.0 71.8 3.6 24.6 0.142

Ticarcillin- clavulanate 42.1 24.5 33.4 35.3 6.8 57.9 <0.001

Cefepime 56.3 8.1 35.6 53.3 - 40.1 <0.001

Ceftazidime 66.7 6.4 26.9 56.0 10.7 33.3 <0.001

Ceftriaxone 50.1 0.6 49.3 50.1 0.6 49.3 1.000

Cefuroxime 51.9 3.7 44.4 51.9 - 48.1 <0.001

Ertapenem 88.9 0.9 10.2 88.9 0.9 10.2 1.000

Imipenem 86.6 5.6 7.8 92.2 4.0 3.8 <0.001

Meropenem 91.2 1.5 7.3 92.7 3.7 3.6 <0.001

Ciprofloxacin 53.2 1.2 45.6 52.2 1.0 46.8 0.805

Levofloxacin 53.6 1.0 45.8 52.1 1.1 46.8 0.834

Amikacin 97.9 0.2 1.9 95.1 2.8 2.1 <0.001

Gentamicin 78.6 0.1 21.3 57.7 20.9 21.4 <0.001

Trimethoprim sulfamethoxazole 54.8 0 45.2 54.8 0.5 44.7 0.081

Klebsiella pneumoniae (n=325)

Ampicillin-sulbactam 31.7 4.4 63.9 31.7 - 68.3 <0.001

Amoxicillin-clavulanate 39.3 19.1 41.6 39.3 - 60.7 <0.001

Piperacillin-tazobactam 52.0 8.6 39.4 45.0 7.0 48 0.085

Ticarcillin- clavulanate 33.7 11.2 55.1 32.0 1.07 66.3 <0.001

Cefepime 49.7 4.9 45.4 48.5 3.2 48.3 0.428

Ceftazidime 48.4 6.2 45.4 44.8 3.6 51.6 0.160

Ceftriaxone 43.4 0.4 56.2 43.4 0.4 56.2 1.000

Cefuroxime 32.6 7.9 59.5 32.6 - 67.4 <0.001

Ertapenem 65.8 1.1 33.1 65.8 1.1 33.1 1.000

Imipenem 65.1 8.8 26.1 73.9 14.2 11.9 <0.001

Meropenem 72.8 7.8 19.4 80.6 6.7 12.7 0.047

Ciprofloxacin 53.4 5.9 40.4 51.6 1.8 46.6 0.016

Levofloxacin 60 2.7 37.3 59.0 1.0 40 0.188

Amikacin 93.8 0.6 5.6 90.6 3.2 6.2 0.060

Gentamicin 69 - 31.0 59.5 9.5 31.0 <0.001

Trimethoprim sulfamethoxazole 48.6 - 51.4 48.6 1.8 49.6 0.047
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Table 1 (cont). Comparison of CLSI  and EUCAST  guidelines for susceptibility categories according to their clinical break-
points for the most commonly isolated microorganisms from the patients in ICU

Acinetobacter baumannii (n=1261)

Imipenem 7.3 0.4 92.3 7.3 2.4 90.3 <0.001

Meropenem 6.8 0.2 93 6.8 2.3 90.9 <0.001

Ciprofloxacin 6.4 0.2 93.4 6.4 0.2 93.4 1.000

Levofloxacin 6 7.6 86.4 5.9 0.1 94 <0.001

Amikacin 12.7 3 84.3 11.5 1.2 87.3 0.003

Gentamicin 17.8 7.9 74.3 17.8 - 82.2 <0.001

Netilmicin 53.9 - 46.1 53.9 - 46.1 1.000

Colistin 98.9 - 1.1 98.9 - 1.1 1.000

Trimethoprim sulfamethoxazole 27.5 - 72.5 27.5 - 72.5 1.000

Pseudomonas spp. (n=697)

Piperacillin-tazobactam 52.0 7.1 40.9 52.0 - 48.0 <0.001

Ticarcillin- clavulanate 25 17.7 57.3 25 - 75 <0.001

Cefepime 54.8 12.4 32.8 54.8 - 45.2 <0.001

Ceftazidime 54.8 4.6 40.6 54.8 - 45.2 <0.001

Imipenem 46.8 2.3 50.9 49.1 5.3 45.6 0.005

Meropenem 43.2 12.7 44.1 55.9 7.9 36.2 <0.001

Ciprofloxacin 52.1 7.8 40.1 46.2 5.9 47.9 0.010

Levofloxacin 47.5 10.1 42.4 40.1 7.4 52.5 0.001

Amikacin 73.6 10.1 16.3 68.8 4.8 26.4 <0.001

Gentamicin 59.5 3.2 37.3 59.5 - 40.5 <0.001

Netilmicin 91.7 8.3 - 58.3 - 41.7 <0.001

Colistin 98.3 1.1 0.6 99.4 - 0.6 0.018

Staphylococcus aureus (n=424)

Penicillin 10.5 - 89.5 10.5 - 89.5 1.000

Cefoxitin 73.9 26.1 73.9 26.1 1.000

Ciprofloxacin 77.2 0.3 25.5 77.2 - 22.8 0.404

Levofloxacin 98.9 1.1 - 98.9 1.1 - 1.000

Vancomycin 100 - - 100 - - 1.000

Teicoplanin 100 - - 100 - - 1.000

Erythromycin 75.8 1.1 23.1 75.1 0.7 24.2 0.727

Clindamycin 96.7 0.9 2.4 24.5 72.2 3.3 <0.001

Quinupristin-dalfopristin 100 - - 100 - - 1.000

Tetracycline 71.8 - 28.2 71 0.8 28.2 0.221

Linezolid 99.7 - 0.3 98.2 - 1.8 0.019

Trimethoprim sulfamethoxazole 100 - - 100 - - 1.000

CLSI EUCAST 

Species/drugs S I R S I R P-value
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Enterobacteriaceae species: When the 

differences between CLSI and EUCAST were reviewed 

in general, all isolates reported as intermediate 

category according to CLSI were observed as resistant 

in EUCAST since there was no “intermediate category” 

option for ampicillin-sulbactam or amoxicillin-

clavulanate in EUCAST. However, the rate of the 

susceptible isolates remained the same. All isolates 

that were reported as intermediate category for 

ampicillin-sulbactam or amoxicillin-clavulanate with 

CLSI were determined as resistant with EUCAST. Since 

the values observed for cephalosporins, quinolones 

and aminoglycosides by EUCAST were 1-3 dilutions 

lower compared to CLSI, resistance rates to those 

groups of antimicrobials were found higher with 

EUCAST. The only group with a decreased resistance 

rate for Enterobacteriaceae species was carbapenems 

(imipenem and meropenem). The susceptibility 

patterns for ceftriaxone and ertapenem remained 

the same since their clinical breakpoints were the 

same in two guidelines. 

E. coli: When EUCAST guideline was compared 

with CLSI, the significant increase for resistance 

was seen in beta lactam-beta lactamase inhibitor 

combinations (p<0.05). Cefepime, ceftazidime, and 

cefuroxime resistance increased from 35.6%, 26.9% 

and 44.4%, to 40.1%, 33.3% and 48.1%, respectively 

(p<0.05). No differences were seen in ceftriaxone, 

ertapenem and trimethoprim-sulfamethoxazole 

resistance rates, however the resistance rates of 

the antimicrobials in quinolone and aminoglycoside 

groups increased by 0.1- 1.1% (p<0.05). The resistance 

for imipenem and meropenem decreased from 7.8% 

and 7.3%, to 3.8% and 3.6%  respectively (p<0.05).

K. pneumoniae: Similar changes with E. coli 

isolates were seen in those isolates. The resistance 

isolates for imipenem and meropenem appeared 

decreased with use of EUCAST guideline when 

compared to CLSI, and the isolates reported as 

susceptible increased from 65.1% and 72.8%, to 73.9% 

and 80.6%, respectively (p<0.05). 

P. mirabilis: The most important resistance 

change was seen for quinolones in this microorganism. 

The resistance for ciprofloxacin was 27.1% with 

CLSI while it was 56.5% with EUCAST (p<0.05). 

The susceptibility rate for levofloxacin decreased 

from 74.6% to 40% due to the isolates switched to 

intermediate category (p<0.05). 

Table 1 (cont). Comparison of CLSI  and EUCAST  guidelines for susceptibility categories according to their clinical break-
points for the most commonly isolated microorganisms from the patients in ICU

CLSI EUCAST 

Species/drugs S I R S I R P-value

Enterococcus faecium (n=336)

Ampicillin 9.2 - 90.8 9.2 - 90.8 1.000

Teicoplanin 80.9 - 19.1 80.9 - 19.1 1.000

Vancomycin 79.9 - 20.1 79.9 - 20.1 1.000

Linezolid 100 - - 100 - - 1.000

Enterococcus faecalis (n=257)

Ampicillin 94.4 - 5.1 94.4 - 5.1 1.000

Teicoplanin 98.4 - 1.6 98.1 - 1.9 1.000

Vancomycin 98.4 - 1.6 98.1 - 1.9 1.000

Linezolid 100 - - 100 - - 1.000

CLSI OR EUCAST
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S. marcescens: The most appreciable changes 

for this microorganism were seen for meropenem and 

ciprofloxacin. The resistance decreased from 25.0% to 

4.0% due to switch of S. marcescens isolates resistant 

to meropenem with CLSI to intermediate category 

with EUCAST guideline (p<0.05). The resistance rate 

increased mildly in ciprofloxacin, and sensitivity 

decreased from 90.9% to 64.9% since some sensitive 

isolates switched to moderately sensitive category 

with EUCAST (p<0.05).

M. morganii:  The resistance increase from 19.0% 

to 69.0% due to switch of all isolates reported as 

intermediate category to ampicillin-sulbactam in CLSI 

to resistant category with EUCAST. The resistance 

rates for ciprofloxacin and levofloxacin increased 

from 7.1% and 0%, to 21.4% and 24.3%, respectively 

(p<0.05). The resistance rates did not increase for 

any of the other antimicrobials tested.

E. cloacae and E. aerogenes: Susceptibility 

patterns of these bacteria for ceftriaxone, ceftazidime 

and cefuroxime did not change. Resistance to cefepime 

increased from 13.3% and 8.3%, to 14.4% and 16.7% in 

E. cloacae and E. aerogenes, respectively (p<0.05). 

Imipenem resistance rates were found as 20.2% and 

8.3%, respectively according to CLSI, and as 5.6% and 

4.2%, respectively according to EUCAST (p<0.05). 

A. baumannii: There were no differences 

between EUCAST and CLSI guidelines for 

ciprofloxacin, netilmicin, colistin and trimethoprim- 

sulfamethoxazole in A. baumanii isolates. The 

resistance rates for levofloxacin, amikacin and 

gentamicin increased from 86.4%, 84.3% and 74.3%, 

to 94.0%, 87.3% and 82.2%, respectively with EUCAST 

(p<0.05). Higher clinical breakpoints for imipenem 

and meropenem in EUCAST resulted in a decrease 

in imipenem and meropenem resistance rates, from 

92.3% and 93%, to 90.3% and 90.9%, respectively 

(p<0.05). 

P. aeruginosa: Susceptibility to colistin remained 

the same in P. aeruginosa isolates due to the same 

clinical breakpoints in two guidelines. However, higher 

resistance rates were found for all antimicrobials 

except imipenem and meropenem with EUCAST 

(p<0.05). No resistance was determined for netilmicin 

in any of those isolates with CLSI, however resistance 

rate was observed as 41.7% with EUCAST (p<0.05).

S. maltophilia: EUCAST has observed a clinical 

breakpoint only for trimethoprim- sulfamethoxazol 

for S. maltophilia, and this value is higher than 

CLSI. Therefore, 91.9% of the isolates were found as 

susceptible and 8.1% of them were found resistant 

with CLSI while 96.4% of the isolates were observed 

as susceptible and 3.6% of them were found resistant 

with EUCAST (p<0.05).

S. aureus: All S. aureus isolates were found 

susceptible to teicoplanin, vancomycin, quinupristin-

dalfopristin and trimethoprim- sulfamethoxazole 

both with CLSI and EUCAST guidelines. No differences 

were observed in the resistance rates to penicillin, 

levofloxacin, tetracycline or cefoxitin. A minor 

increase was seen in the resistance rates to 

erythromycin and clindamycin. The most important 

change was seen in the susceptibility rate to 

clindamycin. The susceptibility rate of clindamycin 

decreased from 96.7% with CLSI to 24.5% with EUCAST 

(p<0.05).

E. faecium and E. faecalis: There is no 

categorical changes observed at the susceptibility of 

enterococci to ampicillin, vancomycin, teicoplanin 

and linezolid.

ESBL positive Enterobacteriaceae isolates: 
CLSI and EUCAST revoked the decision that “all 

isolates found ESBL positive according to combined 

synergy test results should be reported resistant to 

all cephalosporins and monobactams”, lowered the 

clinical breakpoints, and requested that the reports 

to be written in line with those breakpoints. The 

differences between CLSI and EUCAST guidelines for 

reporting ESBL positive isolates as found by Phoenix 

system are presented in Table 2. ESBL rates were 

57.2% (n=569) in  E. coli isolates and 59.5% (n=325) 

in K. pneumonia isolates. There were no differences 

G. HAZIROLAN
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for ceftriaxone since the clinical breakpoints were 

the same in two guidelines, however significantly 

more isolates were reported resistant to cefepime, 

ceftazidime, and cefuroxime with EUCAST (p<0.05).

Potential carbapenemase producer 
Enterobacteriaceae isolates: A total of 164 K. 

pneumoniae isolates (30%) and 158 E. coli isolates 

(15.9%) were found as potential carbapenemase 

producer by Phoenix system. The susceptibility 

results differences between CLSI and EUCAST 

guidelines for ertapenem, imipenem and meropenem 

are presented in Table 3. Higher clinical breakpoints 

for carbapenems in EUCAST guideline resulted with 

a decrease in imipenem and meropenem resistance 

rates for potential carbapenemase producer (p<0.05).

Table 2. Comparison of CLSI and EUCAST guidelines for susceptibility categories according to their clinical breakpoints for 
cephalosporins in Enterobacteriacea isolates producing extended- spectrum beta-lactamase (ESBL)

CLSI EUCAST 

Species/drugs S I R S I R P-value

Escherichia coli (n=569)

Cefepime 13.2 15.9 70.9 7.6 13.2 79.1 0.002

Ceftazidime 38.5 14.6 46.9 13.4 25.1 61.5 <0.001

Cefuroxime 0 4.8 95.2 0 - 100 <0.001

Ceftriaxone 4.2 0 95.8 4.2 0 95.8 1.000

K. pneumoniae  (n=325)

Cefepime 9.8 8.9 81.3 5.7 7.3 87.0 0.108

Ceftazidime 7.1 20.6 72.2 0 7.1 92.9 <0.001

Cefuroxime 0 0 100 0 0 100 1.000

Ceftriaxone 2.4 0 97.6 2.4 0 97.6 1.000

CLSI OR EUCAST

Table 3. Comparison of CLSI  and EUCAST  guidelines for susceptibility categories according to their clinical breakpoints for 
carbapenems in potential carbapenemase producer Enterobacteriacea isolates

CLSI EUCAST

Species/drugs S I R S I R P-value

Escherichia coli (n=158)

Ertapenem 38.6 1.9 59.5 38.6 1.9 59.5 1.000

Imipenem 24.1 30.4 45.5 54.4 22.2 23.4 <0.001

Meropenem 47.5 8.2 44.3 55.1 2.,5 23.4 <0.001

K. pneumoniae  (n=164)

Ertapenem 15.3 1.2 83.5 15.3 1.2 83.5 1.000

Imipenem 14.6 24.4 61.0 40.3 39.6 20.1 <0.001

Meropenem 36.6 21.3 4.1 57.9 18.3 23.8 <0.001
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DISCUSSION and CONCLUSION

A number of laboratories in Turkey were 

transitioned from CLSI guideline to EUCAST guideline 

for interpretation of AST. This transition will affect 

AST results. Change in AST results may affect choice 

of empirical antibiotics, hospitals’ isolation policies, 

and health costs may increase accordingly. Therefore, 

the changes that may occur must be known. 

In our hospital, the AST results of the 

microorganisms isolated from the patients who 

admit to outpatient clinics are reported according 

to disk diffusion method. However, the results of the 

patients in ICU where more resistant isolates are seen 

are reported as MIC values, as determined by Phoenix 

automated system. Determination of MIC with 

manual microdilution method is hard in laboratories 

where many bacteria and antimicrobials are studied. 

Therefore, laboratories prefer automated antibiotic 

susceptibility test devices. Giani et al. analyzed the 

performance of Phoenix system, and reported that 

experimental agreement (concordance of MIC value) 

and categorical agreement (susceptible, intermediate 

category, resistant) were 97.3% and 95.2%, 

respectively, and the results fitted ISO 20776:2007 

criteria (10). In this study, the MIC values determined 

by Phoenix system were interpreted according to 

EUCAST, and the changes in susceptibility categories 

were evaluated. 

Resistance rates did not change for ceftriaxone 

and ertapenem in Enterobacteriaceae since the 

clinical breakpoints were the same in two guidelines. 

Previous studies reported that resistance rates of 

Gram- positive bacteria did not significantly change 

after transition from CLSI to EUCAST, however 

increased resistance was seen in Gram-negative 

bacteria particularly in cephalosporin, carbapenem 

and quinolone groups (2-4,11). 

The reason for the highest resistance increase 

in beta- lactam/ beta- lactamase combinations is 

omission of the intermediate category in EUCAST for 

those antibiotics. Although the rate of susceptible 

isolates remained the same, the number of resistant 

isolates increased for this group of antibiotics. 

Since EUCAST guideline reported the breakpoints 

of cephalosporins, quinolones, and aminoglycosides 

1-3 dilutions lower for Enterobacteriacea isolates, 

different rates of resistance increase were observed in 

those isolates. Previous studies reported a significant 

decrease in quinolone susceptibility after transition 

to EUCAST guideline particularly in P.mirabilis and 

M. morganii, and stated that those antibiotics would 

be preferred less for treatment. Rodriguez-Martinez 

et al. established that E. coli isolates that carry 

quinolone resistance genes were reported as resistant 

with EUCAST guideline while they were reported 

as susceptible or intermediate category with CLSI 

guideline (12). Previous CLSI- EUCAST comparison 

studies done with disk diffusion method reported a 

higher resistance rate for carbapenems with EUCAST 

guideline, however the only antibiotic group that 

showed a decrease in resistance was carbapenems 

with EUCAST in our study (2,3). We suppose that 

carbapenem susceptibility will be established more for 

Enterobacteriaceae, A. baumanii and P. aeruginosa 

with EUCAST, and carbapenems will be increasingly 

preferred particularly for treatment of the infections 

caused with multi- drug resistant isolates.  

CLSI and EUCAST omitted the rule of reporting 

resistant after ESBL phenotypic verification tests, 

changed zone diameter and MIC values, and suggested 

that the results should be given according to those 

without taking the verification tests into account. 

The reason for this is to prevent increased preference 

of carbapenems when cephalosporins cannot be used, 

and attempting to prevent selection of carbapenem- 

resistant isolates (13). This change increased the 

number of the strains reported as susceptible despite 

ESBL positivity (14-16, 17). It was seen that the 

isolates determined as ESBL- positive with Phoenix 

were reported to be more resistant to cephalosporins 

with EUCAST. This will cause less preference of 

cephalosporins in treatment after transition to 
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EUCAST guideline, and carbapenems may be used 

more frequently since increased susceptibility is 

reported for carbapenems in this guideline. On 

the other hand, it was reported that the reports 

prepared according to EUCAST guideline had a better 

correlation with clinic (9, 14, 15, 18). 

A. baumanii isolates isolated frequently in ICU 

patients in our hospital are one of the most important 

problems due to multi- drug resistance. Usually, 

colistin is the only treatment option in those isolates. 

We did not determine a change in colistin resistance 

in A. baumanii isolates since breakpoints for colistin 

are the same in CLSI and EUCAST guidelines. Already- 

high resistance rates for other antibiotics increased 

some more. Although a small decrease was observed 

in imipenem and meropenem resistance, those 

isolates moved into intermediate category, and no 

change was observed in susceptibility rates. It was 

considered that colistin would remain to be the only 

option for treatment in those isolates after transition 

to EUCAST guideline. 

P. aeruginosa isolates showed increased resistance 

to a number of antibiotics with EUCAST guideline, and 

it was supposed that the rate of multi- drug resistant 

isolates would further increasE. colistin resistance 

remained the same, however a significant increase 

was seen in carbapenem susceptibility. 

There was no change in MRSA rate since clinical 

breakpoints were the same in two guidelines for 

cefoxitin in S. aureus isolates. Although clinical 

resistance breakpoints are 2-3 dilutions lower for 

vancomycin and teicoplanin in EUCAST guideline, 

no glycopeptide- resistant S. aureus isolates were 

observed. The susceptibility patterns of other 

studied antibiotics did not show any differences. It 

was supposed that no change would be observed in 

treatment options for Gram- positive bacteria with 

use of EUCAST guideline. 

Studies that compared the guidelines according 

to the results of disk diffusion results could not 

report the results for piperacillin-tazobactam and 

ceftazidim since the disk contents were different 

in two guidelines (2, 4). We could determine the 

change for those antibiotics since we used MIC results 

in this study. Another difference of our study is its 

performance in a region where high resistance rates 

are seen. 

This study has a limitation. There is no molecular 

detection could performed for carbapenem and 

quinolone resistance gene. These information may 

be important to microbiologists make a decision for 

antimicrobial therapy. 

In conclusion, use of EUCAST guideline will 

result in an increase in the number of multi- drug 

resistant microorganisms except carbapenems due 

to increased resistance in all antimicrobial groups in 

Gram-negative bacteria. This may cause performing 

more verification tests in laboratories, change of 

antibiotic preferences, an increase in the number 

of isolated patients, and as a result, increased 

health costs. However, EUCAST standards are well- 

supported by pharmacodynamic- pharmacokinetic 

studies. Free access on internet, translation of the 

documents into Turkish, and ease of comparison 

of data in studies performed by Turkey- Europe 

partnership are other advantages of this guideline. 

The differences between two guidelines remain to 

be compared with evidence- based clinical studies. 

Determination of resistance changes after transition 

to EUCAST guideline will result in reviewing antibiotic 

notification and preference policies, and help to 

control development of resistance.
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