Available online at www.ead etters.com
(Special Issue 3S: Current Research in Medical Science)

Entomology and Applied Letters, 2016, 3, 3S:38-43
Science Letters

EAS L | SSN No: 2349-2864 Entomology and Applied Science

Comparison of Disk Diffusion and E-Test Methods to Determine
Antimicrobial Activity of Ceftazidime and Ciprofloxacin on Clinical I solates
of Acinetobacter baumannii

M ehdi Rezaeifar®, Mohammad Bagher Bagheri?, Mostafa Rezaeifar* and
M ohammad M or adie®*

'Pharmaceutics Research Center, Kerman University of Medical Sciences, Kerman, Iran
Department of Infectious Diseases, Kerman University of Medical Sciences, Kerman, Iran

3Department of Medical Microbiology, Kerman University of Medical Sciences, Kerman, Iran
*Corresponding Email: m_moradi @kmu.ac.ir

ABSTRACT

This study is aimed to find a specific method to test the clinical isolates of Acintobacter Baumanniiin terms of
antimicrobial susceptibility and resistance to two drugs of Ceftazidime and Ciprofloxacin using E-test and Disk
Diffusion methods. Totally 100 samples were collected from hospitalized patients at the general hospitals of Kerman
Province, Southeastern, Iran between November 2013 to April 2014. They were identified by standard
microbiological methods. Susceptibility by Disk diffusion and MIC by E-test were performed according to the
Clinical and Laboratory Standards Institute breakpoints. In the disk diffusion method for ciprofloxacin antibiotic,
the Acinetobacter specimens were reported to be 85% resistant, 4% intermediate, and only 11% susceptible. Also,
for Ceftazidime antibiotic, the specimens were reported as 75% resistant, 15% intermediate, and only 10%
susceptible. In the E-test method for ciprofloxacin antibiotic, the Acinetobacter specimens were reported to be 95%
resistant, 0% intermediate, and 5% susceptible. Also, for Ceftazidime, the specimens were reported to be 93%
resistant, 4% intermediate, and 3% susceptible. After performing the statistical Chi square test at confidence level of
95%, the P value for these two antibiotics was obtained (p<0.199) in both methods. The findings of present study
revealed the high resistance of this bacterium in Kerman Province and feeling the necessity of thinking of some
strategies and solutions for reducing that microbial resistance as well as paying more attention to the selective
treatments, antibiotic treatment course duration, and other instances that should be taken into account in any
antibiotic diet in order to prevent and avoid such high levels of microbial resistance in our country.
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INTRODUCTION

Acinetobacter is a genus of gram-negative and strictly aerobictdsa naturally found on skin and in throat or
intestine. Acinetobacter baumannii is responsible for nosocomial infections, espécial Intensive Care Units
(ICU) and Burn Therapy Units (BTU) [1A. baumannii is also responsible for nosocomial pneumonia, woun
infections, bacteremia, urinary tract infection,nimgitis, endocarditis, osteomyelitis and kerafiti]. Developing
simultaneous resistance against various antibiaica property of this microorganism. Antibioticscliuding
carbapenems and the third generation cephalosparnghe most important risk factors causing tlséstance of
this microbe [3]. Among the mechanisms which creasistance we can name hydrolysis by beta-lacamas
secreted from the protein membrane of the outeiasarrof this microorganism as well as the penieitiound
proteins [3, 4]. Today, one of the problems of figh againstAsinobacter spp. in hospitals and clinics has been
reported to be the resistance of this microorgantsoarbapenems, aminoglycosides, and fluoroquines¢5].

Since existence of this microorganism is one ofdheses of infection in the Infectious Diseasesd)VBU, and
other hospital wards, the injective Ciprofloxacindaceftazidime antibiotics are prescribed for isatment. As
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microbial resistance has been always one of the mablems in consumption of the antibiotics, coltitig this
resistance requires precision in their consumption.

One of the methods which help preventing microtgalstance is assessment of antimicrobial actofigntibiotics.
It is recommended to investigate the antimicrobglvity of the antibiotics during their consumptjcespecially in
the hospitals where there are more resistant méstobo do this, there are various methods inclutihg, E-test,
and Disk Diffusion test by which the specific aitic of each microorganism is identified and thenminimum
effective concentration for the microorganism isaified [6].

This study is aimed to find a specific method tst te clinical isolates oh. baumannii in terms of antimicrobial
susceptibility and resistance to two drugs of Cadiane and Ciprofloxacin using E-test and Disk D#ion
methods. Ciprofloxacinis one of the carbapenembatics with beta-lactam ring widely used agairtst gram
negative microorganisms such Aginetobacter which is found in the abdominal, bone, ulcersparry tract, skin,
and other infections. Ceftazidime belongs to thes<lof the third generation Cephalosporins andidelw and
specifically used for treatment of the gram negafigintobacter infections. Both of these drugs are used through
injection and intravenous infusion [5].

MATERIALSAND METHODS

Bacterial isolates

Totally 100 samples were collected from hospitalizeatients at the general hospitals of Kerman PRomyi
Southeastern, Iran between November 2013 to AriM2 The isolates were collected from differentcapens,
including blood, cerebrospinal fluid (CSF), trachsacretions, wound, and urine. All isolates weoatinely
cultured on the blood agar and Macconkey media tiagal the plates were incubated at 37° C for 24-#8base of
observing the growth after staining and observirggrgnegative cocci and diplococci, the specimens wgamined
using oxidase test. In the next step, the negaikidase specimens were tested and definitely ifiedtusing
biochemical tests such as motility tests, citr&st,tculturing on the glucose-containing mediund growth at
temperature of 42-44 °C.

Preparation of microbial inoculation for disk diffusion method

Each series of microbe culturing in the plates iregua 24-hour fresh culture. So,24 hours eatdirother culture is
prepared from the reserve (stored) culture in otderse anewand fresh 24h culture of the microdsgas First, a
colony of the culture containing microorganism wasved in normal saline (9.0 %) and, then, somehaf
suspension was poured by a sterile pipette intotiienal saline-containing sterile capped pipeshst the opacity
of about 0.5 McFarland, which was already prepaweals achieved. The resulting suspension contaibhedita
1.5x1¢ microorganisms/ml.

Microbial suspension transfer in disk diffusion method
In sterile conditions, 5@l of the standardized microbial suspension (7.5xhi@roorganisms) was taken by a

sampler and poured into the test tubes containmigof the sterile normal saline. The final micrdltancentration
(7.5x1d microorganisms) was taken and point-cultured an Ntullerhinton agar culture medium without heavy
metals or antibiotics. In each of the dilutionsjnpaulturing was performed separately and simylaithen, the
prepared plates were put in the incubators withptature of 37°C and, after 24 h, examined for ghoov lack of
growth. The control plates were also incubatedZéh at 37°C and then examined for their growth amk | of
growth.

Preparation of 0.5 McFarland standards

This solution was used to standardize the microlei@thate solution for performing the resistancg. t€he 0.5
McFarland standard solution is obtained from conmlgirbarium chloride and sulfuric acid. It creates agpacity
close to the opacity resulted from®201.5 micro-organisms in 1ml of inoculation. Teepare this solution, as it is
formulated, 0.05ml of barium chloride (with aforemiened properties) was mixed with 9.95ml of 1% ¢ acid
and then stored in screw capped glass tubes. T¥McBarland standard remains stable for 6 monthshé@n
refrigerator under such conditions.

Disk diffusion test

Among the microbial susceptibility determinationthmas, the Disk Diffusion test is the most commowe.dn this
method, after isolation of bacterium, some of thetérial colony is dissolved in a physiology seramreach 0.5
McFarland; then, it is transferred to the Mulletbim agar culture medium. Afterwards, the relevamttbéogram
disks are put in the culture medium by distanc&2yhim from each other. After capping them, theyilacabated at
36°C for 24h. Next, under the light, the diametérirthibition halo (growth inhibition halo) is exameéd and
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measured by ruler and compared with the refereatdleg, and then reports are provided as susceptilslistant, or
intermediate. Measurement of the inhibition halcstrhe done always with ruler. The length of thershould pass
through the disk center to measure the diametémfathese actions should be performed under thkt.liThe

susceptibility determination standard based ordiameter of the inhibition halo for was shown irbleal [7].

Table 1. Standard diameter of inhibition halo for Ciprofloxacin and Ceftazidinein disk diffusion method

Antibiotic Susceptible| Intermediate| Resistant
Ceftazidine >17 mm 14-16 mm | <13 mm
Ciprofloxacin | >21 mm 16-20 mm | <15mm

Determination of microbial susceptibility by E-test (Epsilometr Test)

This method is similar to disk diffusion method egtthat, in this method, special plastic tapesusesl instead of
antibiogram discs and the antibiotics are disteduis concentration gradient [6-8]. Further, is thiethod, MIC is
obtained from the intersection of the inhibitiorichan the culture medium. These antibiotic tapesengrovided by
Swedish Company of AB BIODISK according to whosealmys the terms “susceptible”, “intermediate”, and
“resistant” were defined (Table 2) [7].

Table 2. Standard MICsfor Ciprofloxacin and Ceftazidinein T-test method

Antibiotic Susceptible| Intermediate| Resistant
Ceftazidine < 8 ug/ml 16 pg/ml 32 pg/mIZ

Ciprofloxacin | < Lug/ml 2 yg/ml 4 pg/mlz

Statistical analysis

To analyze the obtained data, SPSS Software Vefsionas used. Data was presented in two sepatststaach
introducing one of the used methods. For each tdbiee terms of susceptible, intermediate, antbtees were
defined in three columns; then, the Chi squarewest used for data analysis. To test validity ef disk diffusion
method, results of E-test were considered as thdegostandard and, then, susceptibility, specificind positive
and negative predictive values of this test wereutated and reported at 95% confidence level. Valeie of
p<0.05 was assumed as the significant statistiference.

RESULTS

Collected samples

In this study, 100 specimens were collected froi different patients, to whom the definition of pital infection

applied, and entered into the research after coafion of the infectious diseases specialist of Hbepital and
central lab with the following conditions: (i) Thedisease should be caused at least 48-72h aftepdtient’s
admission to the hospital, {ii) At the time of adision, the person should have no obvious symptdreaelevant
infection, (iii) The individual should have the eghnt criteria of a specific infection for definintge hospital
infection. That is, the biochemical patterns oftaél 100 isolated specimens identifieddafaumannii should be the
same (Table 3).

Table 3. Frequency of collected specimens

Specimen type Number (%))
Trachea 38
Phlegm 24

Urine 21
Blood 5
Catheter 5
Wound culture 3
Ascites fluid 2
Cerebrospinal fluid 2
Total 100

The collected specimens comprised of 67% males38fa females with average age of 44+28.2 yearsaoid,18
subjects were above 60 years old. The most commfections caused by this bacterium were pneum&of,
UTI (21%), primary blood septicemia (10%), abdorhinéections and meningitis (4%), and wound infent(3%).
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Disk diffusion

In the disk diffusion method, the diameter of thkibition halo was compared with the NCCLS refeee(idational
Committee for Clinical Laboratory Standard) and ¢hgalogues of the manufacturer company (Tablén4he disk
diffusion method for ciprofloxacin antibiotic, thcinetobacter specimens were reported to be 85% resistant, 4%
intermediate, and only 11% susceptible. Also, faft&zidime antibiotic, the specimens were reporsd5%
resistant, 15% intermediate, and only 10% susdeptib

Table 4. Results of disk diffusion method

Antibiotic Susceptible| Intermediate  Resistant
Ciprofloxacin 11% 1% 85%
Ceftazidine 10% 15% 75%

E- Test method

In the E-test method, the MIC report was basedhenréport of the inhibition halo’s intersection kwithe E-test
tape. The obtained values were compared with thelogue sent by the Swedish manufacturer compahg. T
following results were obtained (Table5).In the €stt method for ciprofloxacin antibiotic, th&cinetobacter
specimens were reported to be 95% resistant, O&snietdiate, and 5% susceptible. Also, for Ceftaziqithe
specimens were reported to be 93% resistant, 48tnmeidiate, and 3% susceptible.
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Figure 1- Comparison of results obtained for Ciprofloxacin in two methods
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Figure 2- Comparison of results obtained for Ceftazidime in two methods
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Table5. Results of E-test method

Antibiotic Susceptible| Intermediate  Resistant
Ciprofloxacin 5% 0% 95%
Ceftazidine 3% 4% 93%

Comparison of results obtained for Ciprofloxacin in two methods

Figures 1 and 2 show the comparison of resultsimddafor Ciprofloxacin in two methods of disk digion and T-
test. After performing the statistical Chi squtest at confidence level of 95%, the P value fesétwo antibiotics
was obtained (p<0.199) in both methods.

DISCUSSION

In the recent century, due to the growing numbethef patients suffering from immune deficiency, igrahncy,
chronic diseases, AIDS, and expansion of the I@i¢sdence of the hospital infections is one of t@or problems
in health and medical centers [10, 11]; while, aoasequence of the improper use of antibiotianmpletion of
the therapeutic course, and over-prescription efahtibiotics have caused the microbes, previausbted by their
specific antibiotics, to acquire resistance agaimsse antibiotics through different mechanismg.[P2rhaps, in this
regard, identification of this resistance and firgda selective treatment for them is considerednasof the most
important challenges ahead. In any case, the §tegi to overcome this issue is answering the dqrestiat how
much resistant is the given microbe to the antibiseatments. There are methods, with specifiditams, whose
application differs depending on different requiests of a hygienic unit such as ICU has [13]. ®tigly is aimed
to assess the validity of the old disk diffusiontheel compared to the more expensive and, of counsee
susceptible method of E-test against the negatiam dacteria such & baumannii which causes some prevalent
hospital infections and is often treated by Cipyeéicin and Ceftazidine and other antibiotics of $hene family.
100 specimens, with proveitinetobacter, were isolated from the ICU of General Hospitdl&erman Province,
Iran between November 2013 to April 2014.

The collected specimens included tracheal secré¢886), phlegm (24%), urine (21%), blood and cah¢5%),
wound culture (3%), ascites fluid (2%), and spifhald (2%). Regarding the sites of specimen coitettit can be
said that 62% of the cases were related to the poeia caused byAcinetobacter, 21% to the urinary tract
infections, 10% to the initial blood septicemia, 484he abdominal infections and meningitis, andt8%he wound
culture medium that can be considered as the nowstron site of the involvement of this bacteria tfog patients
in the ICU of the hospital. Based on the resultbath methods, the microbial susceptibility of @ifioxacin in disk
diffusion and E-test methods was reported to be 8&8istant 95% resistant, respectively, and 90%steed on
average; while, previous studies conducted in Omging the disk diffusion method had reported therofiial
resistance to be 50% in Oman [14], 33.8% in TurKe3], and 40% in America [16] which indicates thigter
prevalence of the microbial resistance of this nlieragainst Ciprofloxacin antibiotic in Iran.

Results obtained for Ceftazidime approved that rfierobial resistance is very high in Iran so that; this
antibiotic, the microbial resistance was reportedé 75% and 93% in the disk diffusion method amndti test
method, respectively, and 90% on average. Whilendas study in Oman showed that the microbial stice of
the A.baumannii specimens in the hospital was 50% in Oman [14]8%7in Turkey [15], 5.8% in Japan [17], and
40% in America [16].

Comparison of the bacterial resistance in two nmashfor Ciprofloxacin and Ceftazidime antibioticsl leo the
following data: in disk diffusion method for Ciptokacin, 11%, 4%, and 85% of the specimens wereegiible,
intermediate, resistant, respectively; however, Briest, 5% of the specimens were susceptible, 0%e we
intermediate, and 95% were resistant.

For Ceftazidime, in disk diffusion method, 10%, 1580d 75% of the specimens were susceptible, irdiate,
resistant, respectively; while, in E-test, 2% adrthwere susceptible, 4% were intermediate, and \®88é resistant.
By statistical comparison using SPSS software ahidSguare test, the P-value of 0.199 was obtaittextefore,
regarding the zero hypothesis, stating the lack significant relationship between these two meshafdmicrobial
susceptibility determination at (p<0.05), we hadrégect the zero hypothesis and accept that thHe diffusion
method is still a suitable test for susceptibitigtermination for this bacterium.

In a similar study conducted in Sina Hospital inhfigm, comparison of these two methods and the wbder
resistance of the tested bacteria led to the ceimiuhat these two antibiogram methods are quitdas and the
accuracy of the data in disk diffusion method ik igtliable [18].
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Although, in this study, we encountered a very higgistance of. baumannii which is still identifiable by the disk
diffusion method and the E-test seems to be arbeitehod for assessment of the microbial resistaoge study
showed that the disk diffusion method also yieldslar results and can be still used for this pwgo

For treatingA. baumannii and its associated diseases, it is suggestecetetienger and newer generations of other
antibiotics in order for treatment of the patients.

Perhaps, the main finding of this study was they Je@gh resistance of this bacterium observed innkaer and
feeling the necessity of thinking of some strategied solutions for reducing that microbial resiseaas well as
paying more attention to the selective treatmeatsibiotic treatment course duration, and othetaimses that
should be taken into account in any antibiotic dieorder to prevent and avoid such high levelsmiérobial

resistance in our country.

At the end, it is recommended to conduct similardigs on other dangerous hospital microbes in kaispof
Kerman Province, Iran to find better methods fanidfication of the microbial resistance and itgelein order to
achieve a more appropriate pattern for microbisistance and find proper methods for dealing widnt.
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