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ABSTRACT 

This research aims to assess drug resistance pattern of Pseudomonas aeroginosa. This study cross-

sectional was done on 151 positive culture tests of P. aeroginosa from May 2016 until May 2017 

in Shahid Sadoughi and central laboratories of Yazd. In this study the sensitivity was evaluated 

according to the type of antibiotics and then according to location of sampling, type of the 

specimen and type of reception. The bacteria had most sensitivity to colistin (92.8 %) and then 

tobramycin (74.2 %). Also the most resistance was to ceftriaxone (70.4 %). The rate of the bacterial 

resistance to some types of antibiotics was as follow: cefotaxime (64%), ceftazidime (33.1 %), 

ciprofloxacin (30.3 %) and meropenem (27.5 %). There were not significant differences between 

antibiotic sensitivities according to the type of specimen while there were significant differences 

between antibiotic sensitivities based on the location of clinic. 
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INTRODUCTION 

   Antibiotics were considered as a 

phenomenal medication. Although, the 

majority of the less expensive anti-toxins lost 

their adequacy because of rise of obstruction 

among microscopic organisms. Costly and 

muddled anti-infection agents were 

acquainted with handle basic diseases [1]. 

Across the board anti-microbial utilize has 

quickened the frequency of antibiotic 

resistance (ABR). In spite of the fact that the 

correct greatness of this worldwide issue and 

its impact on human health are to a great 

extent obscure, ABR against basic bacterial 

pathogens has come to concerning levels in 

numerous parts of the world [2]. ABR is 

perplexing and driven by numerous 

interrelated elements, including information, 

states of mind, recognitions, desires, time 

limitations, monetary impetuses, social 

components, wellbeing framework qualities, 

and directions [3-6]. Though, anti-microbial 

abuse assumes a crucial part, underuse 

through poor adherence likewise assumes a 

vital part in ABR [2]. 

Pseudomonas aeruginosa is a standout 

amongst the most difficult life forms 

associated with an assortment of infections. It 

is a main source of nosocomial 

contaminations may cause an assortment of 

nosocomial diseases especially in 

immunocompromised patients or in 

individuals with other chronic diseases for 

example cystic fibrosis with CFTR gene 

mutation [7-11] and is related with a high 

death rate. The purpose behind this high 

mortality is the quickly developing protection 

from numerous at present accessible 

antibiotics [12]. Most contaminations caused 

by P. aeruginosa are regularly extreme, 

dangerous and are untreatable due to the high 

protection from antimicrobial specialists and 

the absence of new medication improvement 

[13]. 

Territorial varieties in antibiotic resistance 

patterns for various creatures including P. 

aeruginosa happened which could be 

because of contrasts in anti-infection 

endorsing hones [12]. Also, P. aeruginosa is 

naturally impervious to a few anti-infection 

agents in view of the poor penetrability of its 

external film, the fundamental articulation of 

different bacterial pumps, and the creation of 

antibiotic-in-effecting enzymes [14]. The 

primary operators have been discovered that 

can be powerful against MDR P. aeruginosa 

strains and these are the antibiotic colistinhas 

[15]. 

Better comprehension of worldwide patterns 

in anti-microbial obstruction for P. 

aeruginosa is acquired via local and regional 

surveillance studies. Therefore, the aim of 
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our investigation was to assess drug 

resistance pattern of P. aeroginosa in Shahid 

Sadoughi and central laboratories of Yazd in 

Iran. 

 

MATERIALS AND METHODS 

   From May 2016 to May 2017, a total of 151 

positive culture samples for P.aeroginosa 

collected from Shahid Sadoughi laboratories 

were investigated about their drug resistance 

pattern. 

In this cross-sectional study, the samples 

were collected from all positive cultures of P. 

aeruginosa by a checklist that was previously 

provided by the researchers.  

Samples were obtained in a sequential census 

of all positive cultures in terms of P. 

aeruginosa in two laboratories at the 

designated time. 

Data collection was carried out based on a 

questionnaire that was previously designed in 

terms of the type of antibiotic, according to 

the objectives. 

The information contained in this 

questionnaire was divided into four parts 

including, sampling site, in Shahid Sadoughi 

hospital laboratory, sample source, in blood, 

urine and also antibiotic type. In this study, 

the disc diffusion sensitivity was used to 

evaluate the sensitivity and resistance of P. 

aeruginosa to antibiotics. In the disc 

diffusion method, a certain amount of 

bacteria is set according to the existing 

standards in terms of the degree of dilution 

and has already been identified. Special 

culture media add to the same plates in terms 

of diameter, depth. Then it takes to grow the 

microbes, if the antibiotic is able to prevent 

the growth of the microorganism, it does not 

grow around the bacterial disk, and the 

bacteria to the antibody the biotype is more 

sensitive. 

It compares them to the special table, and 

ultimately comments on antibiotic 

susceptibility or resistance to the antibiotic.  

Detection and differentiation of sensitive, 

semi-sensitive and resistant conditions from 

each other is performed based on the 

diameter of the colony by millimeters and 

according to the relevant table in each 

laboratory. The data were collected, recorded 

in SPSS software version 16 and analyzed by 

chi-square test. 

 

RESULTS 

   At the time of the study, 151 positive 

cultures from P. aeruginosa were 

investigated. In general, 56 samples (37.1 %) 

belonged to the laboratory of Shahid 

Sadoughi hospital in Yazd and 95 samples 
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(62.9 %) belonged to Central Laboratory. 

Also, 21 samples were urine specimens, 23 

specimens of blood, 49 specimens of burn 

wound specimens, 32 specimens of other 

wounds, 18 specimens related to lung part, 3 

specimens of shunt, and 5 samples were 

related to sputum. 

The bacteria had most sensitivity to colistin 

(92.8 %) and then tobramycin (74.2 %). Also 

the most resistance was related to ceftriaxone 

(70.4 %). The bacterial resistances to some 

other types of antibiotics were as following: 

cefotaxime (64 %), ceftazidime (33.1 %), 

ciprofloxacin (30.3 %) and meropenem (27.5 

%) are shown in Table 1. Antibiotic 

resistance pattern based on the type of sample 

has been given in Table 2 and Table 3.

 

 

Table 1. The frequency distribution of Pseudomonas aeruginosa resistance pattern, based on the type of 

antibiotic (n=151) 

 

 

 

 

Resistant Semi-sensitive Sensitive Total 

Antibiotic N % N % N % 

1 

 

Colistin 1 3.6 1 3.6 26 92.8 28 

 

2 

Tobramycin 

 

10 15.2 7 10.6 49 74.2 66 

3 Piperacillin/tazobactam 

  

10 14.3 11 15.7 49 70 70 

4 

 

Imipenem 

 

35 25 12 8.6 93 66.4 140 

5 Amikacin 

 

33 25.2 12 9.2 86 65.6 131 

6 Meropenem 

 

38 27.5 12 8.7 88 63.8 138 

7 

 
Ciprofloxacin  43 30.3 12 8.4 87 61.3 142 

8 

 

Ceftazidime 46 33.1 13 9.3 80 57.6 139 

9 
 

Cefotaxime 64 64 5 5 30 30.3 99 

10 Ceftriaxon 

 

76 70.4 11 10.2 21 19.4 108 

N: number of sample 
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Table 2. Antibiotic resistance pattern based on the type of sample (urine, blood, burn and other wounds) 

 

N: number of sample 

  

Due to the small size of the sample in each 

group there was no possibility of test, so, we 

could not state our opinion about the 

relationship between the sensitivity rates of 

antibiotics in terms of the type. 

According to P-Value, it was a significant 

relation between antibiotics of imipenem, 

amikacin, meropenem, ciprofloxacin, 

ceftazidime and laboratory place in Table 4. 

In fact, colistin antibiotic was not used in the 

central laboratory therefore there was no 

comparability between the two laboratories.

 

 

Type of Sample Urine Blood Burn wound Other wounds 

Result Sensitive Semi-

sensiti

ve 

Resistant Sensitive Semi-

sensitive 

Resistant Sensitive Semi-

sensitiv

e 

Resistant Sensitive Semi-

sensitiv

e 

Resistant 

Antibiotic N(%) N(%) N(%) N(%) N(%) N(%) N(%) N(%) N(%) N(%) N(%) N(%) 

Colistin 5(100) 

 

 

0(0) 0(0) 5(100) 0(0) 0 (0) 6 (75) 1(12.5) 1(12.5) 6(100) 

 

 

0 (0) 

 

 

0 (0) 

 

 

Tobramycin 

 

9 (81.8) 2(18.2) 0(0) 12(85.7) 1(7.1) 1 (7.1) 11(55) 2(10) 7 (35) 10(71.4) 

 

 

2(14.3) 

 

 

2(14.3) 

 

 

Piperacillin/tazobac

tam 

  

9 (75) 3 (25) 0 (0) 11(78.6) 2(14.3) 1 (7.1) 10(45.4) 4(18.2) 8 (36.4) 14(87.5) 

 

 

1(6.25) 

 

 

1(6.25) 

 

 

Imipenem 
 

16 (84.2) 1 (5.3) 2(10.5) 17 (80.9) 1 (4.8) 3(14.3) 16 (35.6) 6(13.3) 23 (51.1) 23 (76.7) 
 

 

4(13.3) 
 

 

3 (10) 
 

 

Amikacin 

 

15 (83.3) 1(5.6) 2(11.1) 17 (85) 1(5) 2 (10) 15(36.6) 5(12.2) 21(51.2) 20(71.4) 

 
 

3(10.7) 

 
 

5(17.9) 

 
 

Meropenem 

 

15 (83.3) 1 (5.6) 2(11.1) 17 (81) 2 (9.5) 2 (9.5) 13(28.9) 5(11.1) 27 (60) 23 (79.3) 

 
 

3(10.4) 

 
 

3(10.4) 

 
 

Ciprofloxacin  15(78.9) 1(5.3) 3(15.8) 18 (81.8) 2 (9.1) 2 (9.1) 13 (28.9) 3 (6.7) 29 (64.4) 22 (73.3) 

 

 

2 (6.7) 

 

 

6 (20) 

 

 

Ceftazidime 

 

14(70) 2(10) 4(20) 15(68.2) 3(13.6) 4(18.2) 15(33.3) 3(6.7) 27(60) 18(62.1) 7(24.1) 4(13.8) 

Cefotaxime 

 

5(33.3) 1(6.7) 9(60) 6(42.9) 1(17.1) 7(50) 6(17.6) 2(5.9) 26(76.5) 7(38.8) 1(5.6) 10(55.6) 

Ceftriaxon 

 

5(31.25) 2(12.5) 9(56.25) 4(25) 3(18.75) 9(56.25) 3(7.9) 2(5.3) 33(86.8) 5(27.8) 2(11.1) 11(61.1) 
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Table 3. Antibiotic resistance pattern based on the type of sample (lung, shunt, angiocate and sputum) 

 

N: number of sample 

DISCUSSION 

The results of our study demonstrated that the 

bacteria had most sensitivity to colistin (92.8 

%) and then tobramycin (74.2 %). Also the 

most resistance was related to ceftriaxone 

(70.4 %). The antibiotics with less than 10% 

resistance were cefepime, amikacin and 

piperacillin-tazobactam, which showed 

lowest resistance (4.9%) [12]. Resistance rate 

to piperacillin-tazobactam was also low in 

the present study. A study led to investigate 

the distribution rate, prevalence and 

antimicrobial resistance patterns of P. 

aeruginosa in Kosovo. It proved the rate of 

resistance increased significantly from 2013 

to 2015: cefepime 31.6 % to 64.5 %; 

gentamicin 47.2 % to 56.6 %; amikacin 38.3 

% to 52.7 %; tobramycin 35.9 % to 54.5 %; 

Type of Sample Lung Shunt Angiocate Sputum 

Result Sensitive Semi-
sensitive 

Resistant Sensiti
ve 

Semi-
sensiti

ve 

Resista
nt 

Sensiti
ve 

Semi-
sensiti

ve 

Resista
nt 

Sensiti
ve 

Semi-
sensiti

ve 

Resista
nt 

Antibiotic N(%) N(%) N(%) N(%) N(%) N(%) N(%) N(%) N(%) N(%) N(%) N(%) 

Colistin 4(100) 
 

 

0(0) 0(0) 0(0) 0 (0) 0 (0) 0(0) 0(0) 0 (0) 0 (0) 
 

 

0 (0) 
 

 

0 (0) 
 

 

Tobramycin 
 

7 (100) 0(0) 0(0) 0(0) 0 (0) 0 (0) 0 (0) 0(0) 0 (0) 0 (0) 
 

 

0 (0) 
 

 

0 (0) 
 

 

Piperacillin/tazoba
ctam 

 

5 (83.3) 1(16.7) 0(0) 0(0) 0 (0) 0 (0) 0 (0) 0(0) 0 (0) 0 (0) 
 

 

0 (0) 
 

 

0 (0) 
 

 

Imipenem 

 

16(94.1) 0 (0) 1(5.9) 1(33.3) 0(0) 2(66.7) 1 (50) 0 (0) 1 (50) 3(100) 

 
 

0 (0) 

 
 

0 (0) 

 
 

Amikacin 

 

14(87.5) 1(6.25) 1(6.25) 2(66.7) 0(0) 1(33.3) 1 (50) 0(0) 1 (50) 2(66.7) 

 
 

1(33.3) 

 
 

0 (0) 

 
 

Meropenem 

 

15 (88.2) 0 (0) 2(11.8) 2(66.7) 1(33.3) 0 (0) 1(50) 0 (0) 1 (50) 2(66.7) 

 

 

0(0) 

 

 

1(33.3) 

 

 

Ciprofloxacin 13(72.2) 3(16.7) 2(11.1) 3(100) 0 (0) 0 (0) 0 (0) 1 (50) 1 (50) 3 (100) 

 

 

0 (0) 

 

 

0 (0) 

 

 

Ceftazidime 

 

13(72.2) 1(5.6) 4(22.2) 3(100) 0 (0) 0 (0) 0 (0) 0 (0) 2 (100) 2(66.7) 

 

 

0 (0) 

 

 

1(33.3) 

 

 

Cefotaxime 

 

6(42.9) 0(0) 8(57.1) 0(0) 0 (0) 1 (100) 0 (0) 0 (0) 1 (100) 0 (0) 

 

 

0 (0) 

 

 

2 (100) 

 

 

Ceftriaxon 
 

4(25) 2(12.5) 10(62.5) 0(0) 0 (0) 1 (100) 0 (0) 0 (0) 1 (100) 0 (0) 
 

 

0 (0) 
 

 

2 (100) 
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ciprofloxacin 32.8 % to 45 %; piperacillin 

56.2 % to 68.4 %; and piperacillin-

tazobactam 26.6 % to 44.1 % [16]. The 

present study showed that most sensitivity 

was first about colistin and then tobramycin. 

Therefore, in this study, the high sensitivity 

was reported for these antibiotics in 

comparison with Lila G study [17]. 

Resistance rate was also low for amikasin in 

the present study, but, the sensitivity rate was 

almost 70 % for piperacillin and tazobactam. 

In another study that was performed in 

Tabriz, resistance to ampicillin, ceftizoxime, 

cotrimoxasol and cefotoxime was more than 

95 %. Resistance to ceftazidime was proved 

in 50 % and lowest resistance was related to 

ciprofloxacin [18,19].  

In our study, the bacteria had most 

susceptibility to colistin (92.8 %) and then 

tobramycin (74.2 %). 

Resistance rates were almost 25 % or very 

lower than this rate for tobramycin and 

gentamicin [20]. In the present study, the 

high sensitivity was obtained for antibiotics. 

Resistance rates were low about more 

antibiotics other than ceftriaxone.  

 

Table 4. Resistance pattern based on laboratory place 

Place 

 

Shahid Sadoughi laboratory Central laboratory P- Value 

Result Resistant Semi-

sensitive 

Sensitive Resistant Semi-

sensitive 

Sensitive 

Antibiotic 
 

N (%) N (%) N (%) N (%) N (%) N (%) 

Colistin 1 (3.6) 1 (3.6) 26(92.8) - - - - 

Tobramycin 4 (15.4) 1 (3.8) 21(80.8) 6 (15) 6 (15) 28 (70) .350 

Piperacillin/tazobactam 
 

3 (12.5) 3 (12.5) 18 (75) 7(15.2) 8 (17.4) 31 (67.4) .790 

Imipenem 

 

6 (12) 4 (8) 40 (80) 29 (32.2) 8 (8.9) 53 (58.9) .024 

Amikacin 
 

4 (10.8) 3 (8.1) 30 (81.1) 29 (31) 9 (9) 56 (60) .045 

Meropenem 

 

4 (8.3) 3 (6.3) 41 (85.4) 34 (37.8) 9 (10) 47 (52.2) .0003 

Ciprofloxacin 9 (16.7) 6 (11.1) 39 (72.2) 34 (38.6) 6 (6.8) 48 (54.6) .020 

Ceftazidime 

 

7 (15.6) 5 (11.1) 33 (73.3) 39 (41.5) 8 (8.5) 47 (50) .009 

Cefotaxime 

 

22 (64.7) 1 (2.9) 11 (32.4) 42 (64.6) 4 (6.2) 19 (29.2) .760 

Ceftriaxon 

 

29 (76.3) 3 (7.9) 6 (15.8) 47 (67.2) 8 (11.4) 15 (21.4) .600 

N: number of sample 
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CONCLUSION 

The bacteria had most sensitivity to colistin 

(92.8 %) and then tobramycin (74.2 %). Also 

the most resistance was related to ceftriaxone 

(70.4 %). Since this study is limited to only 

two laboratories in Yazd, it is prescribed to 

plan an expansive scale to discover the 

genuine opposition example of our country 

population. 
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