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ABSTRACT

Susceptibility testing is one of the key testsh@& therapeutic process of bacterial diseases, tbeuracy in
performance of the test and attention of physiciemshe answer of this test can cause avoiding aiftdrial
resistance. In this study we evaluated the Accuddcgntibiotic susceptibility testing by disk d#fon method in
Medical diagnostic Laboratories of Hamedan Univrsif Medical Sciences in which the three Stand&alsteria;
Escherichia coli, Staphylococcus aureus and pseotdas aeroginosa were used. The disks of antibidta®
different companies in company with different difken various laboratories for performance of systdlity
testing by disk diffusion agar method were prepafed Teaching Hospitals Laboratories of Hamadan.eTh
accuracy of the laboratory work examined with a gjismnaire with 39 questions. During this studyiBg,5% of
laboratory staff didn’t have any attention to tHéeet of the antibiotics before use, 50% of laborgtpersonnel did
not comply the medium standard diameter (4-5 mi2% of laboratories personnel did not fulfill tistandard
temperature incubator (35 ° C), 37.5% of staff meported the genus of bacteria before performante o
antibiogram test, 37.5% of laboratories personnel prepared suspension in accordance with the Ockaland
turbidity. In conclusion, our results show thatlietter carry out the testing, the laboratory pensehshould be
spend more time, also it is recommended that ambiaor with 35 ° C for susceptibility testing shablle prepared
in the laboratory. Health center evaluate periodigdhe accuracy of antibiogram with preparation ludcteria and
proper antibiotics in the laboratories.
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INTRODUCTION

With increasing antibiotic resistance among marth@gens, it is appearing that the accurate resuipgtients and
public health is very important. In order to clgselonitor drug resistance, physicians and publaitheofficials are
need accurate reporting of antimicrobial suscelitiltiest results in the laboratory. Disk diffusiomethod is one of
the most common antibiotic susceptibility tests tr@ used in most laboratories [1-3].
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Tablel.Measurement of inhibition zone diameter based on studied labor atories

Manufacturer Inhibition zone diameter
Antibiotics Type of bacteria reference Sina Fatemieh Besat  Ekbatan Shehid ) Health Schqql of
Beheshti Center Medicine
padtanteb 16 15 20 17 14 18 15 19
E.Coli Himedia 17 14 20 17 14 19 14 17
Mast 20 15 17 17 22 19 17 17
- adtanteb 35 28 28 17 29 40 35 30
Ampicillin itaphylococcus Eﬁmedia 44 27 28 17 32 39 33 28
ureus Mast 40 26 21 17 22 R 34 28
Pseudomonas padtanteb R R R R R R R R
aeruginosa Himedia R R R R R R R R
Mast R R R R R R R R
E.Coli padtanteb 17 17 19 17 22 22 20 20
Himedia 20 16 20 17 22 24 17 21
Mast 22 14 18 17 22 24 18 21
Staphylococcus padtanteb 20 16 24 17 12 21 24 24
Aureus Himedia 25 22 20 17 25 28 25 24
Mast 24 19 20 17 27 R 23 23
padtanteb 21 16 22 17 24 21 24 24
Pseudomonas Himedia 25 21 26 17 26 26 28 23
aeruginosa Mast 21 15 24 17 22 21 26 22
padtanteb 30 25 25 16 20 32 30 28
E.Coli Himedia 30 14 27 16 26 30 25 26
Mast 30 23 30 16 21 27 24 26
Staphylococcus padtanteb 21 19 33 16 22 21 30 31
Imipenem Aureu>s/ Himedia 44 32 34 16 29 38 36 35
Mast 32 34 25 16 24 R 40 34
Pseudomonas pgdtanteb 27 16 28 16 28 23 30 28
aeruginosa Himedia 26 22 R 16 25 27 28 27
Mast 22 11 22 16 25 20 28 24
E Coli pz;dtan_teb 19 16 20 19 23 21 17 23
! Himedia 26 17 22 19 21 21 18 24
Mast 20 14 18 19 22 22 17 23
Staphylococcus pgdtanteb 11 R 23 19 15 19 15 18
Cefixime Aureus Himedia 17 23 23 19 22 21 17 19
Mast 12 16 15 19 15 R 12 13
Pseudomonas padtanteb R R R R 12 R R R
aeruginosa Himedia R R R R R R R R
Mast R R R R R R R R
Inhibition zone diameter
Antibictics .
reference  Sina Fatemieh  Besat Ekbaan Shehid . Health S chc_)o_l of
Beheshti Center Medicine
E Coli pz;dtan_teb 28 26 32 20 23 35 32 33
! Himedia 35 31 34 20 28 36 33 32
Mast 33 21 32 20 28 32 30 30
padtanteb 29 19 28 21 30 33 31 28
Ciprofloxacin iﬁgﬂfomccus Himedia 34 25 23 21 28 30 32 30
Mast 27 16 27 21 31 R 25 26
Pseudomonas padtanteb 31 26 36 21 34 30 33 33
aeruginosa Himedia 36 R 35 21 33 33 35 33
Mast 30 21 34 21 31 26 35 32
padtanteb 27 22 25 16 24 28 25 26
E.Coli Himedia 27 23 28 16 25 29 24 24
Mast 25 20 26 16 25 26 21 22
padtanteb 27 21 27 16 31 35 25 26
?::H%Tf;gzﬁm" itﬁg:i'owccus Himedia 30 22 25 16 30 32 25 25
Mast 28 19 27 16 22 R 22 25
Pseudomonas pthanteb R R R R R R R R
aeruginosa Himedia R R R R R R R R
Mast R R R R R R R R

One of the key tests in treatment process of hiatiefection is susceptibility testing in whichelaccuracy of this
test help the physician to provide the best treatriteuse of the effective drugs. However, in moestes, and as a
result of the patient's condition and in an emecgerondition the physician does not even wait far test answer
and begins the use of several antibiotics simutiasky but need to the antibiogram answer which @ling to its
needs revised in treatment of patients, but Mdoeratories do not pay so much attention to pregisiod accuracy
of this test, so this is contributing to antibiotésistance in the community and in some casephpsician insisted
on recognition of bacteria and drug resistanceprtmfiately, the test standards that listed in tB&1Gn detail are
not respected by the relevant laboratories pergofiie main reason for this test is not considesedous by
personnel could be due to lack of time and worklwhith cannot be logical reason for this negligéBc4.
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MATERIALSAND METHODS

Three standard strains of bacteria and six typeantibiotics disks from three different companias,well as a
guestionnaire with 39 questions on the test methlsd were placed for laboratory personnel. Thiglstwas
conducted at spring - 2014 in Microbiology Laborae of BesgtEkbatan, Sina, shehied Beheshti, Fatemiyeh
Hospitals, Laboratory of Health Centre, Refereneddratory, and Laboratory of School of Medicine. \did
evaluating the accuracy of drug susceptibilityitesby disk diffusion method in Medical Diagnostiaboratories

of Hamedan University of Medical Sciences in whilel three standards bactetzoli, Staphylococcus aurewad
pseudomonas aeroginosere used. The profile ID of them from plate panl anly with the code number [1, 2, 5]
which was marked on the plate with disks of antibiéofrom different companies in company with diéfat disks
from various laboratories for performance of susibdity testing by disk diffusion agar method wepespared for
Teaching Hospitals Laboratories of Hamadan Citye fticrobiology department personnel were askedot@sl
routine susceptibility testing as well as examitteel accuracy of the laboratory work with a questaire with 39
guestions. After test performance, the results edlical microbiology and reference laboratories Basethe health
reference standard «CLSI» were compared and dagzaa using ANOVA and Chi Square tests and SPSS16
software.

Table 2. Distribution of labor atories evaluating the variables

Variable % Number
The diameter of the used medium

2-4mm 125 1
4-5mm 50 4
5-6mm 25 2
6-7mm 125 1
Total 1 8
duration of the incubation medium

24 h 75 6
20 h 0 0
16-18 h 125 1
>24 125 1
Total 100 8
Duration time of placing of disks after inoculatisith bacteria

Immediately 25 2
After 5 minutes 375 3
After 10 minutes 12.5 1
After 15 minutes 25 2
Total 100 8
Temperature of incubator

37 50 4
36 125 1
35 375 3
Total 100 8
Deter mination genus of bacteria beforetest performance

yes 62.5 5
No 375 3
Total 100 8
PH of medium

6-7 12.55 1
7-8 125 1
6.5-7.5 125 1
7.2-7.4(standard) 62.5 5
Total 100 8
Determination of PH of medium by laboratory

yes 375 3
no 62.5 5
Total 100 8
Preparation of 0.5 McFarland

Yes(standard) 375 3
no 62.5 5
Total 100 8
Use of wicker ham page n
Yes(standard) 37.5 3
no 62.5 5
Total 100 8
Disk storage conditions n
Refrigerator 125 1
Frizzier 0 0
Frizzier- Refrigerator(standard) 87.5 7
Total 100 8
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RESULTS

78.5% of laboratories didn’t have any effect ordsd antibiotics before use of them; this meanstti@aampicillin
based on CLSI guidelines should not be usedPrudomonasusceptibility testing. 25% of the laboratories are
applied one of three similar disks but from thrééedent companies which were resistant to onedragn. 12.5%

of laboratories have reported similar results fohilbition zone diameter from three disks belongingthree
companies

50% of laboratories have provided the standard eianof medium (4-5 mm), 37.5% of laboratories hprevided

standard duration after bacteria inoculation (5ut@s) to insert disks, 37.5% of laboratories hawwigded standard
incubator temperature (35 C°), then 62.5% of latmoi@s have reported the determination of bacigeiaus before
antibiogram. 62.5% of laboratories have the cormeftirmation about the PH medium but in general 53« of

laboratories measured the PH of medium, finall\o®2 of laboratories prepared suspension in accoedaiit the

0.5 McFarlandstandards (table 2).

Most errors in the antibiogram testing process neeted to the incubation time on Mueller Hintonaikgnedium in
incubator in which just 12.5% of selected labora®have provided the mentioned period in CLSI.

Table 3. Theresultsof evaluated the various parameters

The evaluated Parameters Errors(%) Accuracy (%)
Diameter size of medium 50 50

125 87.5
Duration time of disking 37.5 62.2
Incubator temperature 375 62.2
Determination of bacterium genus  62.2 37.5
pH of medium 37.5 62.2
Preparation of 0.5 McFarland 37.5 62.2
Use of wicker hampage 375 62.5
Diskstorage conditions 87.5 12.5

Among 54 disks were given to each laboratory aftdlecting the results of inhibition zone diametalserved that
the lowest error was related to the Microbiologybgatory of University of Medical Sciences and thaximum
error was associated to the Besat Hospital (datahmwn).

Table 4.Resultsofhalosout of control range according to the CL Sl for three antibiotics (Padtanteb, Himedia and Mast) for each
bacterium in each laboratory

Health School of

Antibiotics Type of bacteria Reference Sina Fatemieh Besat Ekbatan ShehidBeheshti Center medicine
E.Coli 0 3 0 0 2 0 2 0
Ampicillin Staphylococousaureus 2 1 1 2 1 3 0 0
Pseudomonas
aeruginosa
E.Coli 0 3 1 3 0 0 2 0
Amikacin ﬁt;r;t:jy;?]::gﬁggsaureus 0 2 0 3 2 2 0 0
] 0 2 0 3 0 0 1 0
aeruginosa
E.Coli 0 3 1 3 2 0 2 0
Imipenem Staphylococousaureus - - - - -
Pseudomonas 0 2 1 3 0 0 1 0
aeruginosa
E.Coli 2 3 3 3 2 3
Cefixime Staphylococousaureus -
Pseudomonas
aeruginosa
E.Coli 1 2 0 3 3 0 0 0
Ciprofloxacin Staphylococousaureus 1 2 0 3 1 2 2 0
Pseud_omonas 1 2 3 3 1 0 P 0
aeruginosa
E.Coli 0 2 0 3 0 0 1 1
Sulfamethoxazol/Trimethoprim Staphylococousaureus 0 8 0 3 1 2 1 0
Pseudomonas
aeruginosa

DISCUSSION
The present study was conducted on accuracy oégtisiity testing using agar disk diffusion methwdclinical

diagnostic laboratories of the educational hospitdlHamadan University of Medical Sciences to idestrengths
and weaknesses in performance of this test, impaadeenhance the quality of services provided énaboratories.
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The study performed in the eight microbiology laddories at the University of Medical Sciences. dtal, full
respect for labor standards consistent with the IGt&ndards was performed only in a laboratoryc(is of
Medicine) and other laboratories have provided @dyne of mentioned points in the CLSI. Despite simeere
cooperation of laboratories, the reasons that peredado not act in accordance with CLSI standardsirecluding:
workload and little time for responsing that cauaeserror in reporting of antibiogram test. Thisdst showed that
the one of the most important tests in treatmeittacterial diseases considered unimportant thedapkecision in
its performance have direct relationship with dregistance in the community has considered unirapbend with
proper planning and academic training laboratonesst help the laboratories in better performancehis test.
Among standards that have direct correlation wlih test results and should be have adequate atietithese
issues can be stated as follows:

1) Using pure colonies

2) Suspension preparation

3) Measure the pH of medium

4) Proper size of medium diameter

5) Proper time for placing of disks after bacteiaculation

6) Appropriate temperature of incubator[6]

Similar to our study in study conducted by Ms. ®bAsi and et al in Kerman in 2008 with title theweacy of
laboratory diagnosis and routinely antibiogram graegative bacteria compared with standard methodsleded
that the detection of bacteria were in the genuslleand in some cases was different with real migyas, this
possibly due to human error, Lack of personnehéitig, careless staff, little time for respondiimgproper storage
of materials, lack of standard strains which hagerbmade the laboratory errors[7]. Sedighi andeaglles in a
study in 2010 compared the effectiveness of Paelbaaubtibiotics with antibiotics from Mast CompanytheE.coli
strains isolated from children with urinary tractfection suggested that the quality of Iranian sliskll be
increase[8]. In another one carried out by Ashti@nal in Tehran in 2008 on 77 strains of coagulesgative
staphylococci,in which have been compared agar disk diffusion hoetwith E.test method for antibiotic
susceptibility. The results showed that the Exest more accurate [9]. Julia A and his colleagndséw York in
2000 performed a comprehensive study in 320 laboest to assess the accuracy of antibiogram tesdigly
diffusion method. For this purpos8faphylococcus aurewmnd Enterococcusvas used and four parameter were
considered in the experiment which these inclube: greparation 00.5 McFarlandsuspensions of bacteria, the
selecting the proper medium for disk diffusion itegt the number of disks in each plate and conustiand the time
and condition of incubation. The findings of thisdy have reported the greatest error in the diflsion test and
the time of incubation at 37 ° C which exactlyiimelto present study[10].

CONCLUSION

in conclusion our results show that to better cay the testing, the laboratory personnel sho@dsfend more
time, also it is recommended that an incubator \8%h° C for susceptibility testing should be preghin the
laboratory. Health center evaluate periodically élceuracy of antibiogram with preparation of baat@nd proper
antibiotics in the laboratories. Also the micrdbiasistance immediately should be notified to ptiges and
hospital infection control committee.
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