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Ceftazidime-Avibactam Susceptibility of Klebsiella
pneumoniae Isolates Obtained from Intensive Care Patients

Yogun Bakim Hastalarindan Elde Edilen Klebsiella
pneumoniae lzolatlarinin Seftazidim-Avibaktam Duyarlihgi
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ABSTRACT

Objective: Antibiotic resistance encountered in agents causing intensive care unit
(ICU) infections is a considerable problem in treatment. In recent years, multiple
antibiotic resistances have been detected, especially in Klebsiella pneumonia iso-
lates. Infections caused by these bacteria are difficult to handle and have a high
mortality. In this study, the in vitro antimicrobial susceptibility rate of ceftazidime/
avibactam (CAZ-AVI). on K. pneumonia isolates obtained from the samples of ICU
patients was investigated.

Material and Methods: The study is designed as a cross-sectional cohort. CAZ-AVI
susceptibility of K. pneumonia isolates obtained from patients diagnosed with ICU
infection was studied by disc diffusion method.

Results: Among 37 K. pneumonia isolates isolated from 20 blood, 16 bronchial aspi-
rate and one urine samples from ICU patients, 31 (83.7%) were found to be CAZ-AVI
susceptible and 6 (16.3%) were resistant. 12 of the isolates are panresistant. It was
observed that 3 (25%) of the panresistant strains were resistant to CAZ-AVI and 9
(75%) were susceptible.

Conclusion: In our study, it was determined that CAZ-AVI showed a low resistance
rate even in K. pneumoniae strains that showed multi-antibiotic resistance. It was
thought that it could be an alternative treatment option in ICU infections with antibiotic
resistance problems.

Keywords: Ceftazidime/avibactam, drug resistance, Enterobacteriaceae, Klebsiella
pneumoniae.
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Amagc: Yogun bakim Unitesi enfeksiyonlarina neden olan etkenlerde karsilasilan an-
tibiyotik direnci tedavide énemli bir sorundur. Son yillarda 6zellikle Klebsiella pneu-
moniae izolatlarinda ¢oklu antibiyotik direnci saptandi. Bu bakterilerin neden oldugu
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enfeksiyonlarin tedavisi zordur ve 6lim orani yiksektir. Bu ¢alismada, yogun bakim Unitesi hastalarindan alinan érneklerden elde
edilen K. pneumoniae izolatlarinin seftazidim/avibaktama kars! in vitro antimikrobakteriyel duyarliik orani ¢alisildi.

Gerec¢ ve Yontemler: Calisma kesitsel bir kohort olarak tasarlandi. Yogun bakim Unitesi enfeksiyonu tanisi alan hastalardan elde
edilen K. pneumoniae izolatlarinin seftazidim/avibactam duyarliligi disk diftizyon yéntemi ile ¢alisildi.

Bulgular: Yogun bakim hastalarindan alinan 20 kan, 16 brons aspirati ve bir idrar érneginden izole edilen 37 K. pneumoniae izolat-
larinin 31'i (%83,7) seftazidim/avibaktama duyarl, 6’si (%16,3) direncli bulundu. izolatlarin 12'si pandirencli olarak saptandi. Pandi-
rencli suslarin 3'nun (%25) seftazidim/avibaktama direncli, 9'unun (%75) duyarli oldugu géruldu.

Sonug: Calismamizda ¢oklu antibiyotik direnci gésteren K. pneumoniae suslarinda bile CAZ-AVI'nin disuk direng orani goster-
digi belirlendi. Antibiyotik direnci sorunu olan yogun bakim Unitesi enfeksiyonlarinda alternatif bir tedavi segenegi olabilecegi

dusunulmastur.

Anahtar kelimeler: Enterobacteriaceae, Klebsiella pneumoniae, ilag direnci, seftazidim/avibaktam.

INTRODUCTION

Multidrug-resistant (MDR) Enterobacteriaceae, leading Klebsiella
pneumoniae, are important menace to hospitalized patients, being
related with high mortality rates and bad clinical consequences.
1 Limitations of available treatment options may cause to a delay
in treatment time that patients with MDR K. pneumoniae (MDR-Kp)
infections tend to be critically ill.? According to the World Health Or-
ganization’s antimicrobial resistance report, carbapenem resistant
Enterobacteriaceae are considered as a special group for drug- resis-
tant infections.® Centers for disease control have defined CRE such
as Klebsiella species, Escherichia coli, and Enterobacter species as
foremost global threat for the drug resistance.!

The increased resistance rates of Gram-negative bacteria have
restricted the treatment alternatives.®! At present, there are new
antibiotics that they might have been as options to cope with these
resistant agents; however, their efficacy is scarce due to reported
variable resistance rates.!®

Recently, ceftazidime/avibactam (CAZ-AVI) was launched as
alternative antibiotic which is a combination of a third-generation
cephalosporin with a synthetic-lactamase inhibitor. It has efficiency
against Gram-negative bacteria such Enterobacteriaceae with pro-
duces of extended spectrum beta-lactamase, K. pneumoniae car-
bapenemases, and AmpC."!

The data indicate that the adding of avibactam expands (4-to-
1024-fold MIC reduction) the activity of ceftazidime against most
Enterobacteriaceae species with or without having a b-lactamase
enzymes.®

CAZ-AVl is approved by the US food and drug administration and
European medicines agency for the treatment of intra-abdominal in-
fections, complicated urinary tract infections (UTI) and hospital-ac-
quired bacterial pneumonia.®'® Nevertheless, the increasing resis-
tance rate to CAZ-AVI should be noted.!""

At present, in Turkiye colistin, polymyxin B, tigecycline, and
fosfomycin are available, in combination with carbapenems the
most common treatments for MDR-Kp infection. In this report, it
is aimed to discuss the data on the in vitro activity of CAZ-AVI in
MDR-Kp isolates obtained from patients with intensive care unit
(ICU) infection.

MATERIAL AND METHODS

The study was conducted at a Chest Diseases and Chest Surgery
referral hospital ICU with 29 beds.

K. pneumonia isolates isolated from ICU patient samples from
patients diagnosed with ICU infection in the first 6 months of 2021
was studied. Only one isolate per patient was collected. Conventional
microbiological culture method was used for isolation of bacteria. Iden-
tification was applied by standard biochemical tests and Phonix semi-
automated system (Becton-Dickinson Microbiology Systems, Sparks,
MD, USA).

CAZ-AVI and other antibiotic susceptibilities were studied by disc
diffusion method according to EUCAST standards.!'? Isolates with an
inhibition diameter of 13 mm and above were determined as suscep-
tible, and strains below 13 mm were determined as resistant.

E. coli ATCC 25922 is used as the quality control strain.
Descriptive statistical analysis was performed.

Ethical approval was taken as date and number: June 18,
2021/41-37.

RESULTS

Among 37 K. pneumonia isolates isolated from 16 blood, 20 bronchial
aspirate and 1 urine samples from ICU patients, 31 (83.7%) were
found to be CAZ-AVI susceptible and 6 (16.3%) were resistant.
Twelve of the isolates are panresistant. It was observed that 3 (25%)
of the panresistant isolates were resistant to CAZ-AVI and 9 (75%)
were susceptible. Distribution of isolates according to infection types
is given in Figure 1. Five of 6 CAZ-AVI resistant isolates (83%) orig-
inate from blood samples. The susceptibility rates of isolates to an-
tibiotic groups and resistance rates to other antibiotics according to
CAZ-AVI susceptibility status are also shown in Table 1.

DISCUSSION
This study reports on the activity of CAZ-AVI in MDR-Kp isolates re-
covered from patients with ICU infections.

As shown in other publications, CAZ-AVI is an effective antibiotic
against MDR Enterobacteriaceae isolates.
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Figure 1: Distribution of Klebsiella pneumoniae isolates according to
infection site.

In very recent study by Kiratisin et al.l'¥l was reported that all iso-
lates of carbapenemase-producing Enterobacteria other than metallo-
B-lactamase from Africa/Middle East or Latin America were sensitive
to CAZ-AVI; resistance rates in Europe and Asia/South Pacific were
<4.5. While isolates producing NDM carbapenemases were suscep-
tible only to colistin, the lowest resistance rate was found to CAZ-AVI
(1.5%) among all Enterobacteria carrying KPC carbapenemases.

Many similar articles have been published. The rate of resistance of
CAZ-AVI against 121 carbapenem-resistant K. pneumoniae (CARB-R
Kp) strains obtained from ICU patients was reported 19.01% (23/121)
by Chen et al.l"! They indicated that 15 out of 23 CAZ-AVI-resistant
CARB-R Kp isolates have been expressed NDM type beta-lactamase.

Flamm et al.l'¥ indicated that for Klebsiella spp., CAZ-AV| were
very high active against isolates from each of the blood stream in-
fections (BSI), intra-abdominal infections and UTI. Against Klebsiella
spp. CAZ-AVI MIC values were <4 mg/L. There were two isolates
from patients with pneumonia, both carbapenem resistant K. pneu-
moniae with CAZ-AVI MICs were 32 mg/L; the rest of the Klebsiella
spp. Isolates from pneumonia patients (99.7%) had CAZ-AVI MIC

levels were <4 mg/L. For CAZ-AVI, MIC90 values of Klebsiella spp.
with the extended-spectrum beta lactamase (ESBL) producing iso-
lates ranged from 1 to 2 mg/L for from all infection types while 0.25
mg/L for non-ESBL phenotype isolates. A total of 99.2% of ESBL
phenotype Kilebsiella spp. isolates showed CAZ-AVI MIC values <2
mg/L, except only two isolates with both 32 mg/L.

All K. pneumoniae isolates (n=350; including ESBL positive= 84;
non-meropenem susceptible= 12) were found susceptible to CAZ-
AVl in another study by Flamm et al.l"él

Jean et al.l" reported that while 99.1% of all blood isolates were
susceptible, two of the four KPC-resistant isolates were also resis-
tant to CAZ-AVI.

Mavroidi et al.l'"®l had studied during 2014—2016, a total of 248
CAR-R Kp were isolated from a Greek ICU unit. Molecular char-
acterization of the susceptibility of CAZ-AVI against to CAR-R Kp
was studied. The mostly CAR-R Kp from BSls (n=53) were OXA-48
(43.4%) and KPC (33.9%) producers. CAR-R Kp (n=28) consisted
52.8% of 53 CARB-R Kp obtained from BSls. CAZ-AVI was effective
against all OXA-48 and KPC producers.

Sader et al.l'¥ reported that Klebsiella species (n=433) isolated
from hospitalized patients with pneumonia, containing ventilator-
associated pneumonia patients, from 76 U.S. medical centers have
been showed that ESBL producers were 99.5%, CR strains were
98.1% susceptible to CZA.

CAZ-AVI was found effective in ICU infections generally. Sader et
al.?? analyzed antibiotic resistance rates in another study comparing
4381 ICU unit bacterial isolates and 14 483 organisms from non-ICU
infections. CAZ-AVI was active against 99.8 and 100.0% of Enter-
obacteriaceae from ICU and non-ICU patients, respectively, includ-
ing MDR strains (99.3%), extensively drug-resistant strains (96.5%)
and CR strains (98.0%).21

Treating ICU patients within 24 h with a beginning therapy con-
taining two or more antibiotics having in vitro activity against the
KPC-Kp isolates are also more likely to associate with survival.l?223

In the presence of non-NDM beta-lactamase, CAZ-AVI sensitivity
is splendid. CAZ-AVI may be involved in the treatment of non-NDM
B-lactamase-secreting isolates with known KPC resistance gene.?

When treatments with CAZ-AVI are compared with antibiotics
known to be susceptible, better results are obtained in 14-day micro-
biological suppression, 14- and 28-day survival rates.?®

Limitations of Our Study

The number of studied isolates is small. Antibiotic resistance ana-
lyzes at the molecular level could not be performed. We did not have

Table 1: Resistance rates of other antibiotics according to CAZ-AVI susceptibility status n (%)

Carbapenems Ceftazidime Quinolones  Aminoglycosides
n % n % n % n %
CAZ-AVI-S (n=31) 15 48.6 28 90.3 18 58 9 29
CAZ-AVI-R (n=6) 6 100 6 100 6 100 3 50

CAZ-AVI-S: CAZ-AVI-susceptible, CAZ-AVI-R: CAZ-AVI-resistant
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data related to the carbapenemase genes, which were associated
with the mechanisms responsible for resistance.

CONCLUSION

Knowing the local antibiotic resistance profile, rapid and appropri-
ate antibiotic selection is very critical in the management of ICU
infections caused by antibiotic resistant bacteria. According to our
experience, the use of CAZ-AVI will both reduce the consumption of
carbapenems and increase the chance of treatment success in infec-
tion with resistant agents. Given the limited treatment options to treat
infections caused by carbapenemase producing Enterobacterales
continued surveillance of CAZ-AVI activity is crucial.
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