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Abstract

Aim: The majority of clinical specimens infected can be by Klebsiella species. Furthermore the incidence of drug
resistant Klebsiella is increasing, therefore drug resistance sensitivity test it seems necessary before prescribing
antibiotics. The aim of this research was to determine the pattern of antimicrobial resistance of Klebsiella species from
clinical.

Methods: The present research was performed on 300 specimens of Klebsiella collected from hospitalized patients
between 2016 and 2017. Identification was carried out according to standard procedure, and drug sensitivity test was
determined by Kirby-Bauer method.

Results: The frequency rates of the isolated Klebsiella species were: pneumonia (94%), oxytoca (4%), ozaenae (1%),
and rhinoscleromatis (1%). The collected samples in order of frequency were: urine, sputum, vagina, scar, stool, and
blood respectively. The percentage rates of resistance were as follows: Ampicillin (97%), amoxycillin (97%),
cephalothin (39%), gentamicin (30%), colistin (55%), nalidixic acid (2%), chloramphenicol (26%), kanamycin (17%),
tetracycline (28%), nitrofurantoin (44%), ceftazidime (2%), and amikacin (0%).

Conclusion: The lowest resistance rate obtained with amikacin in all tested Klebsiella; which can be recommended as
the most effective antibiotic.

Keywords: Klebsiella, Infection, Antibiotic resistance

Oz

Amag: Klinik dmeklerin ¢ogu Klebsiella tiirleri ile enfekte olabilmektedir. Ayrica ilaca direngli Klebsiella insidansi
artmaktadir, bu nedenle antibiyotik regete edilmeden &nce ilag direnci duyarlilik testi gerekli goriinmektedir. Bu
arastirmanin amaci Klebsiella tiirlerinin antimikrobiyal direncini klinik olarak belirlemektir.

Yontemler: Bu aragtirma, 2016 ve 2017 yillar1 arasinda hastanede yatan hastalardan toplanan 300 Klebsiella drnegi
tizerinde gergeklestirilmistir. Tanimlama standart yonteme goére gerceklestirilmis ve ilag duyarlilik testi Kirby-Bauer
yontemi ile belirlenmistir.

Bulgular: izole Klebsiella tiirlerinin siklik oranlari: pndmoni (% 94), oksitoka (% 4), ozaenae (% 1) ve rinososikromatis
(% 1). Siklik sirasina gore toplanan 6rnekler: idrar, balgam, vajina, skar, diski ve kan idi. Rezistans yiizdesi soyledir:
Ampisilin  (%97), amoksilin (%97), cefalotin (%39), gentamisin (%30), kolistin (%55), nalidiksik asit (%2),
kloramfenikol (%26), kanamisin (%17), tetrasiklin (%28), nitrofurantoin (%44), seftazidim (%2) ve amikasin (%0).
Sonug: Test edilen Klebsiella tiirlerinde en diisiik direng oran1 Amikasin ile elde edilmistir ve en etkili antibiyotik
olarak onerilebilir.

Anahtar kelimeler: Klebsiella, Enfeksiyon, Antibiyotik direnci

Introduction

During the past decade given importance to nosocomial infections caused by
Staphylococcus aureus. These days, gram-negative bacilli also were under consideration [1-3].
One of the major problems of small hospitals and large hospital were the large epidemics by
these bacteria in recent years.

The positive (VP) gram-negative bacteria including Klebsiella are normal flora of the
intestine and are known as Saprophytic in the digestive and respiratory tract of human and
healthy infants [4]. In recent years it has become clear that Klebsiella have caused many
infections in different cases. The importance of this group of organisms to cause a serious
infections in patients admitted to hospital are well understood [5,6]. The ability of this
organism to cause disease due to decreased host defenses from long and complex surgeries, as
well as. Consumption of different drugs is growing [7,8].
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In a study in China during 1996 to 2002 the
susceptibility of Klebsiella to imipenem from 94% to 100% has
been reported [9]. In another study the susceptibility of
Klebsiella to imipenem of 100% was reported [10]. There have
been several reports in development of resistance to imipenem in
gram negative pathogens in recent years [11]. There are not
much information in distribution and the source of these bacteria
in hospital infection. The epidemiological studies of Klebsiella
infections did not had much success due to variation of methods
and distribution of these bacteria as well as lack of generalized
methods in all laboratories, due to the large number of antisera
and difficulty in its preparation. These methods are applicable
only a few research laboratories and capsular swelling (Quellung
reaction) test are used for typing Klebsiella. To determine the
type and evaluation of drug resistance of these gram-negative
organisms isolated from clinical specimens are important in
identification of virulence factors [12]. The aim of this study was
to determine antibiotic susceptibility patterns of Klebsiella spp
from hospitalized patients in Imam Khomeini Hospital between
2016 and 2017.

Materials and methods

This was a descriptive study carried out in 2016 on 1200
clinical samples, including urine, blood, feces, wounds, sputum
and vaginal secretions. All the samples cultured on Hektone agar
medium and incubated at 37°C for 24 hours. The suspected
yellow colonies were cultured on Simon citrate, urease, Triple
Sugar Iron Agar (TSI), Lysine Iron Agar, arginine, ornithine, and
Lysine decarboxylase as well as VVoges-Proskauer and Methyl
Red (MRVP) test. The drug sensitivity test was determined for
all of the 12 antibiotics as follow, imipenem, amoxicillin,
colistin, nalidixic acid, cephalothin, chloramphenicol,
kanamycin, gentamycin, tetracycline, nitrofurantoin, amikacin,
and ceftazidime using standards disk diffusion by Kirby-Bauer
method [13].

Results

Out of 1200 tested samples 300 samples (25%) were
infected with Klebsiella types. The order of frequency include:
Klebsiella pneumoniae, Klebsiella oxytoca, Klebsiella ozonae
and Klebsiella rhinoscleromatis table 1.

Table 1: Frequency distribution of Klebsiella spp

Species | No. of Isolate Percentage
Klebsiella pneumoniae 282 94
Klebsiella oxytoca 12 4
Klebsiella ozonae 3 1
Klebsiella rhinoscleromatis 3 1

The number of Klebsiella spp isolated from urine the
most followed by sputum, vagina, wounds, feces, and blood
respectively table 2. The results showed that the most effective
antibiotic in treatment of Klebsiella spp was Imipenem as it
shown in table 3.

Table 2: Frequency distribution of Klebsiella spp from different clinical sources

Clinical sources | Number of isolate  Percentage
Urine 219 73

Sputum 42 14

Vagina 18 6

Wounds 12 4

Feces 6 2

Blood 3 1
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Table 3: Number and percentage of antimicrobial resistances to tested antibiotics

Antibiotics R | S Resistance
Imipenem 6 0 298 2
Amoxicillin 291 6 3 97
Colistin 165 18 117 55
Nalidixic acid 6 6 288 2
Cephalothin 117 120 63 39
Chloramphenicol 78 33 189 26
Kanamycin 51 90 159 17
gentamicin 9 11 177 30
Tetracycline 84 87 153 44
Nitrofurantoin 132 15 46 46.88
Amikacin 0 3 297 0
Ceftazidime 6 4 291 2

R: Resistance, I: Intermediate, S: Sensitive
Discussion

The genus Klebsiella species had various species based
on biochemical classification. Exact identification of Klebsiella
is necessary for epidemiological research in order to find the
source and way of spreading of this microorganisms, is very
important [13]. There are many reports of nosocomial infection
and drug resistance caused by Klebsiella species. But the
relationship between different species of Klebsiella for their
pathologic properties is still unknown [14-17]. In this study out
of 300 strains of Klebsiella isolates, 282 strains were Klebsiella
pneumonia isolated from different parts of bodies with different
clinical symptoms. This means that they did not targeted specific
organ and in different circumstances could create variable
infections. In this study apart from Klebsiella pneumoniae we
isolated 12 strains of Klebsiella oxytoca, 3 strains of Klebsiella
ozonae, and 3 strains of Klebsiella rhinoscleromatis. This means
apart from Klebsiella pneumoniae, other Klebsiella® species also
could cause serious infectious diseases.

The results of the antibiotic susceptibility test to 12
antibiotics showed high resistance to some used antibiotics,
except to imipenem, amikacin, ceftazidime and nalidixic acid. In
general 99% of isolates were sensitive to amikacin followed by
98% to imipenem, ceftazidime and nalidixic acid. In study
carried out by Pakestan [18] 57.5% were found susceptible to
nalidixic acid and 92.5% to imipenem. Other researchers
reported of 38% of isolate were resistance to amikacin, 57% to
ceftazidime and 33.6% to nalidixic acid although 90.9% of their
Klebsiella pneumoniae isolate were sensitive to imipenem. These
results apart from imipenem were in contradiction with our
results, this might be due to variation of strains in their
environments [19]. Considering the high percentage of strains
Klebsiella resistant to the amoxicillin, therefore to use of this
antibiotic in treatment of Klebsiella infections is not only useless,
also it might prolong the treatments and increase the resistance
strains [20]. In the case of gentamicin, the majority of species
were sensitive; these results correlate with other results of other
research workers [12]. The results of this study showed relatively
high resistance of isolated strains to colistin, tetracycline,
chloramphenicol and nitrofurantoin, and these results are in
correlation with other researches [9,16,21]. The results of this
study and comparison with other reports might be differences in
some cases. This might to an error during testing. Factors such as
such as disc, type and depth of culture medium play a major role
and can changes the results. The standard depth of medium is 4
mm; thin depth can increase the sensitivity of antibiotic.

Resistant strains may occur due to geographic regions,
climatic conditions, overuse of antibiotics [4,13,22]. The lowest
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therefore it can be recommended as the most effective antibiotic.
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