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Abstract

Background: Pseudomonades are gram-negative, aerobic bacillus bacteria that are mobile and can be found in small numbers in
the normal flora of intestine and on the skin of humans. These bacteria can enter the sites with the impaired normal defense to
cause diseases. P. aeruginosa in immunocompromised patients, cutaneous membranes injuries, intravenous or urinary catheters,
and neutropenia or cystic fibrosis can lead to infections. Pseudomonas is resistant to many antibacterial drugs and their resistance
has increased in the last years.
Objectives: The aim of this study was to examine the drug resistance of Pseudomonas aeruginosa in Yazd, Iran, during 2015 - 2016.
Methods: This study was done on 191 positive cultures for P. aeruginosa from May 2015 until May 2016 in Shahid Sadoughi and central
laboratories. The questionnaires were filled out through checklists and data were analyzed in SPSS16 using Chi-Square test. In this
study, the sensitivity was evaluated according to the type of antibiotics, location of sampling, and the type of the specimens.
Results: The bacteria had most sensitivity to imipenem (55%) and then to amikacin (45%). In addition, the highest resistance was
to ceftriaxone (100%). The bacterial resistance to other types of antibiotics was as follows: Meropenem (100%), ciprofloxacin (100%),
ceftazidime (95%), and cefotaxime (10%). There were no significant differences between antibiotic sensitivities according to the type
of specimens while there was a significant difference between antibiotic sensitivities based on the location of the clinic.
Conclusions: According to the results of this study and resistance changes through the years, it is suggested that drug resistance
of these bacteria is investigated periodically.
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1. Background

The ascent in antimicrobial utilizes and a rule for non-
concordant treatments has brought about a sensational in-
crement in the advancement of numerous safe pathogen
strains. Along these lines, there is an expansion in treat-
ment disappointment rates, mortality, and cost of admin-
istration (1).

Numerous bacterial pathogens have turned out to be
impervious to anti-infective regimens and turn into a gen-
uine general wellbeing worry with financial and social
ramifications all through the world. Antimicrobials pro-
tection is a growing problem in developing countries (2, 3).

Pseudomonas aeruginosa (P. aeruginosa) is a universal
living being available in numerous assorted ecological set-
tings and is a conspicuous reason for nosocomial diseases
all around the world (4-6).

The capacity of this bacterium to get by on negligi-
ble wholesome prerequisites and to continue against an
assortment of physical conditions has enabled it to drive
forward in both group and healing facility settings (7).
Hospital repositories of P. aeruginosa incorporate respira-
tory hardware, cleanser, disinfectant, wipe, sink, counter-
feit fingernails, hot tubes, physiotherapy and hydrother-
apy pools, gastrointestinal tract of patients on anticancer
treatment, mucosa and skin of patients treated with ex-
pansive range anti-toxins, bring down respiratory tract of
mechanically ventilated patients, and lastly the hands of
healing center faculty, causing the steady perseverance of
P. aeruginosa contamination in the hospitals.

In hospitals, P. aeruginosa can be confined from an as-
sortment of sources, including respiratory tract, urinary
tract, consumed and twisted delicate tissue and shallow
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and profound contaminations and furthermore the in-
stances of sustenance harming, orthopedic task and in-
juries (8-15). Pseudomonas infection frequently has a de-
ferred introduction and may turn into an endless contam-
ination following crack repair (16).

P. aeruginosa has the ability to convey plasmids con-
taining qualities that direct antimicrobial protection and
this component has prompted the presence of a few strains
that are resistant to antibiotics (16).

2. Objectives

The aim of this study was to investigate the drug resis-
tance patterns of P. aeruginosa in Yazd, Iran.

3. Methods

From May 2015 to May 2016, a total of 191 positive
culture samples for P. aeruginosa collected from shahid
sadoughi and central laboratories were investigated re-
garding their drug resistance pattern.

In this cross-sectional study, the samples were col-
lected as census from all positive cultures of Pseudomonas
aeruginosa by a checklist that was previously provided by
the researcher and confirmed by qualified professors.

The samples were obtained in a sequential census of
all positive cultures in terms of Pseudomonas aeruginosa in
two laboratories at the designated time.

Data collection was carried out based on a question-
naire that was previously designed in terms of the type of
antibiotic, according to the objectives, and approved by
the supervisor.

The information contained in this questionnaire was
divided into four parts including 1) Sampling site, includ-
ing Yazd Shahid Sadoughi hospital and central laboratory,
2) Sample source, including blood, urine, etc., 3) Antibiotic
type tested in Antibiogram. In this study, the disc diffusion
sensitivity test was used to evaluate the sensitivity and re-
sistance of Pseudomonas aeruginosa against antibiotics. In
the disc diffusion method, a certain amount of bacteria is
set according to the existing standards in terms of the de-
gree of dilution that has already been identified. Special
culture media are added to the same plates in terms of di-
ameter, depth, etc., and discs. The standardized antibiotic
filter paper is placed on the plate surface. After the time, it
takes to grow the microbes; if the antibiotic is able to pre-
vent the growth of the microorganism, it does not grow
around the bacterial disk and the bacteria is sensitive to
the antibody. If the biotype is more sensitive, there will be
no larger growth halo. It measures the aura and compares

them to the special table, and ultimately comments on an-
tibiotic susceptibility or resistance to the antibiotic. 4) Pa-
tients including inpatients and outpatients.

Detection and differentiation of sensitive, semi-
sensitive, and resistant conditions from each other are
performed based on the diameter of the around of the
colony as millimeters and according to the relevant table
in each laboratory. The data were collected, recorded in
SPSS 16 software, and analyzed using Chi-Square test.

4. Results

4.1. Cultures and Samples

At the time of the study, 191 positive cultures for Pseu-
domonas aeruginosa were investigated. In general, 61 sam-
ples (31.9%) belonged to the laboratory of Shahid Sadoughi
hospital of Yazd while 130 samples (68.1%) belonged to the
central laboratory. 159 (83.2%) cases were related to inpa-
tients and 32 (18.8%) cases belonged to outpatients. In addi-
tion, 31 specimens of urine, 40 specimens of blood, 68 spec-
imens of burn wounds, 29 specimens of other wounds,
18 specimens related to lung part, three specimens of the
shunt, one sample of angiocath, and one sample of spu-
tum were isolated.

4.2. Susceptibility Rate of Pseudomonas aeruginosa

The results showed that the highest antibiotic sus-
ceptibility of Pseudomonas aeruginosa was related to
imipenem (68.4%), amikacin (66.7%), meropenem (64.9%),
ciprofloxacin (58%), ceftazidime (56.4%), cefotaxime
(27.6%), and ceftriaxone (18.1%), in sequence.

In addition, the highest resistance was belonged to cef-
triaxone (72.9%) and then cefotaxime (66.3%).

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

Antibiotic resistance pattern based on the type of sam-
ple is given in Table 2.

According to significant criteria, including P value <
0.05, there was a significant relationship between antibi-
otics of imipenem, amikacin, meropenem, ciprofloxacin,
ceftazidime, and cefotaxime and laboratory place (Table 3).

According to significant criteria, including P value
< 0.05, there was a significant relationship between
Imipenem and Meropenem antibiotics and the type of ad-
mission (Table 4).

5. Discussion

The results of the present study showed that the bac-
teria had most sensitivity to imipenem (55%) and then
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Table 1. The Frequency Distribution of Pseudomonas aeruginosa Resistance Pattern, Based on the Type of Antibiotica

Antibiotic Resistant Semi-Sensitive Sensitive Total

1 Imipenem 38 (24.5) 11 (7.1) 106 (68.4) 155

2 Amikacin 48 (26.7) 12 (6.7) 120 (66.7) 180

3 Meropenem 42 (27.8) 11 (7.3) 98 (64.9) 151

4 Ciprofloxacin 61 (33.7) 15 (8.3) 105 (58) 181

5 Ceftazidime 63 (34.8) 16 (8.8) 102 (56.4) 181

6 Cefotaxime 108 (66.3) 10 (6.1) 45 (27.6) 163

7 Ceftriaxone 121 (72.9) 15 (9) 30 (18.1) 166

aValues are expressed as No. (%).

Table 3. Resistance Pattern Based on Laboratory Placea

Antibiotic Place/Result

Central Laboratory Shahid Sadoughi Laboratory P Value

Resistant Semi-Sensitive Sensitive Resistant Semi-Sensitive Sensitive

Imipenem 34 (34) 8 (8) 58 (58) 4 (7.3) 3 (5.5) 48 (87.3) 0.001

Amikacin 43 (35.8) 8 (6.7) 69 (57.5) 5 (8.3) 4 (6.7) 51 (85) < 0.00001

Meropenem 37 (37.8) 7 (7.1) 54 (55.1) 5(9.4) 4 (7.5) 44 (83) 0.001

Ciprofloxacin 51 (42.5) 7 (5.8) 62 (51.7) 10 (16.4) 8 (13.1) 43 (70.5) 0.001

Ceftazidime 52 (43.3) 10 (8.3) 58 (48.3) 11 (18) 6 (9.8) 44 (72.1) 0.003

Cefotaxime 78 (73.6) 5 (4.7) 23 (21.7) 30 (52.6) 5 (8.8) 22 (38.6) 0.026

Ceftriaxone 86 (76.8) 8 (7.1) 18 (16.1) 35 (64.8) 7 (13) 12 (22.2) 0.241

aValues are expressed as No. (%).

Table 4. Resistance Pattern Based on the Type of Admissiona

Antibiotic Admission/Result P Value

Inpatient Outpatient

Resistant Semi-Sensitive Sensitive Resistant Semi-Sensitive Sensitive

Imipenem 37 (28.2) 9 (6.9) 85 (64.9) 1 (4.2) 2 (8.3) 21 (87.5) 0.041

Amikacin 44 (29.5) 10 (6.7) 95 (63.8) 4 (12.9) 2 (6.5) 25 (80.6) 0.153

Meropenem 42 (32.6) 11 (8.5) 76 (58.9) 1 (4.5) 1 (4.5) 20 (90.9) 0.001

Ciprofloxacin 55 (36.9) 12 (8.1) 82 (55) 6 (18.8) 3 (9.4) 23 (71.9) 0.141

Ceftazidime 57 (37) 11 (7.1) 86 (55.8) 6 (22.2) 5 (18.5) 16 (59.3) 0.088

Cefotaxime 96 (68.6) 9 (6.4) 35 (25) 12 (52.2) 1 (4.3) 10 (43.5) 0.184

Ceftriaxone 106 (74.1) 11 (7.7) 26 (18.2) 15 (65.2) 4 (17.4) 4 (17.4) 0.143

aValues are expressed as No. (%).

amikacin (45%). In addition, the most resistance was
to ceftriaxone (100%). The bacterial resistance to other
types of antibiotics was as follows: Meropenem (100%),
ciprofloxacin (100 %), ceftazidime (95%), and cefotaxime
(10%).

A study conducted to determine the antibiotic suscep-
tibility patterns among 600 isolates of Pseudomonas aerug-

inosa obtained from patients at two hospitals in Tehran,
Iran. The most rates of resistance were related to tetra-
cycline (92%), carbenicillin (62%), and cefotaxime (56%),
in sequence. The imipenem-resistant isolates showed a
high rate of susceptibility to colistin (89%) and polymixin
B (95.5%) (17). Therefore, resistance to antibiotics such as
ceftazidime and ciprofloxacin was less than the resistance
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rates found in the present study.
Another study investigated the susceptibility of Pseu-

domonas aeruginosa (isolated from the sputum of patients
with respiratory infections) to beta-lactam antibiotics. The
resistance of strains to antibiotics was as follows: 19 strains
(8.8%) to meropenem, 34 (15.7%) to imipenem and cef-
tazidime, 50 (23.1%) to cefsulodin, 72 (33.3%) to panipenem,
76 (35.2%) to piperacillin, and 90 (41.7%) to cefpirome (18).
The resistance rates were lower in comparison with the
rates in the present study.

A study identified the susceptibility patterns of Pseu-
domonas aeruginosa isolated from airway samples in Sivas,
Central Anatolia, showing that the highest resistances
were related to ampicillin/sulbactam with 98.8%, ticar-
cillin 40.1%, aztreonam 66.6%, cefotaxime 75.4%, ceftriax-
one 84.2%, cefoperazone 39.0%, ceftazidime 50.8%, gentam-
icin 57.5%, tobramycin 58.4%, amikacin 25.4%, ciprofloxacin
16.1%, and imipenem/cilastatin 21.6% (19). The sensitivity to
amikacin was highly similar to that in the present study.

Anil et al. studied the antimicrobial resistance of
P. aeruginosa in clinical isolates from hospitalized pa-
tients. The isolated pathogens showed resistance to
cefoperazone-sulbactam (34.48%), ciprofloxacin (27.59%),
and amikacin (17.25%). The rates of resistance to Co-
trimoxazole, piperacillin, ceftriaxone, and chlorampheni-
col varied from 51.00% to 73.00% (20). This study also
showed a high sensitivity to amikacin, which is similar to
the present study.

5.1. Conclusions

The bacteria had most sensitivity to imipenem (55 %)
and then amikacin (45 %). In addition, the highest resis-
tance was to ceftriaxone (100 %). It is suggested that drug
resistance of these bacteria is investigated periodically.

Acknowledgments

The authors would like to thank the infectious diseases
research center of Yazd Shahid Sadoughi University of Med-
ical Sciences for their kind assistance in performing this
study.

Footnotes

Authors’ Contribution: Jamshid Ayatollahi designed the
study, Seyed Hossein Shahcheraghi wrote the manuscript,
Yeganeh Yazdi Yousefi performed the experiments and an-
alyzed data.

Conflict of Interests: No conflicts of interest are declared.

References

1. Ullah W, Qasim M, Rahman H, Bari F, Khan S, Rehman ZU, et al. Multi
drug resistant Pseudomonas aeruginosa: Pathogen burden and as-
sociated antibiogram in a tertiary care hospital of Pakistan. Microb
Pathog. 2016;97:209–12. doi: 10.1016/j.micpath.2016.06.017. [PubMed:
27317858].

2. Goli HR, Nahaei MR, Ahangarzadeh Rezaee M, Hasani A, Samadi
Kafil H, Aghazadeh M. Emergence of colistin resistant Pseudomonas
aeruginosa at Tabriz hospitals, Iran. Iran J Microbiol. 2016;8(1):62–9.
[PubMed: 27092226]. [PubMed Central: PMC4833742].

3. Khan MA, Faiz A. Antimicrobial resistance patterns of Pseudomonas
aeruginosa in tertiary care hospitals of Makkah and Jeddah. Ann
Saudi Med. 2016;36(1):23–8. doi: 10.5144/0256-4947.2016.23. [PubMed:
26922684].

4. Emami S, Nikokar I, Ghasemi Y, Ebrahimpour M, Sedigh Ebrahim-
Saraie H, Araghian A, et al. Antibiotic Resistance Pattern and Distri-
bution of pslA Gene Among Biofilm Producing Pseudomonas aerug-
inosa Isolated From Waste Water of a Burn Center. Jundishapur J Mi-
crobiol. 2015;8(11). e23669. doi: 10.5812/jjm.23669. [PubMed: 26855739].
[PubMed Central: PMC4735833].

5. Yayan J, Ghebremedhin B, Rasche K. Antibiotic Resistance of Pseu-
domonas aeruginosa in Pneumonia at a Single University Hospi-
tal Center in Germany over a 10-Year Period. PLoS One. 2015;10(10).
e0139836. doi: 10.1371/journal.pone.0139836. [PubMed: 26430738].
[PubMed Central: PMC4592231].

6. Abbas SH, Khan IM, Naeem M, Adil M, Naz SM, Khan A, et al. Sensitivity
Patterns of Pseudomonas Aeruginosa Isolates Obtained from Clinical
Specimens in Peshawar. J AyubMed Coll Abbottabad. 2015;27(2):329–32.
[PubMed: 26411109].

7. Ali Z, Mumtaz N, Naz SA, Jabeen N, Shafique M. Multi-drug resis-
tant pseudomonas aeruginosa: a threat of nosocomial infections
in tertiary care hospitals. J Pak Med Assoc. 2015;65(1):12–6. [PubMed:
25831667].

8. Rajkumari N, John NV, Mathur P, Misra MC. Antimicrobial Resistance
in Pseudomonas sp. Causing Infections in Trauma Patients: A 6 Year
Experience from a South Asian Country. J Glob Infect Dis. 2014;6(4):182–
5. doi: 10.4103/0974-777X.145250. [PubMed: 25538457]. [PubMed Cen-
tral: PMC4265834].

9. Ahmed NH, Hussain T. Antimicrobial susceptibility patterns of lead-
ing bacterial pathogens isolated from laboratory confirmed blood
stream infections in a multi-specialty sanatorium. J Glob Infect Dis.
2014;6(4):141–6. doi: 10.4103/0974-777X.145231. [PubMed: 25538451].
[PubMed Central: PMC4265828].

10. Khan IU, Mirza IA, Ikram A, Afzal A, Ali S, Hussain A, et al. Antimicrobial
susceptibility pattern of bacteria isolated from patients with urinary
tract infection. J Coll Physicians Surg Pak. 2014;24(11):840–4. [PubMed:
25404444].

11. El ZM, Gyetvaii B. Effectiveness of Antipseudomonal Antibiotics and
Mechanisms of Multidrug Resistance in Pseudomonas aeruginosa.
Pol J Microbiol. 2016;65(1):23–32. [PubMed: 27281991].

12. Chan BK, Sistrom M, Wertz JE, Kortright KE, Narayan D, Turner PE.
Phage selection restores antibiotic sensitivity in MDR Pseudomonas
aeruginosa. Sci Rep. 2016;6:26717. doi: 10.1038/srep26717. [PubMed:
27225966]. [PubMed Central: PMC4880932].

13. Zhong XS, Ge J, Chen SW, Xiong YQ, Zheng XY, Qiu M, et al. [Investiga-
tion of antimicrobial resistance of Klebsiella pneumoniae and Pseu-
domonas aeruginosa isolates from rat-like animals around a hospi-
tal in Guangzhou]. Nan Fang Yi Ke Da Xue Xue Bao. 2016;36(5):688–92.
[PubMed: 27222186].

14. Khaledi A, Schniederjans M, Pohl S, Rainer R, Bodenhofer U, Xia B,
et al. Transcriptome Profiling of Antimicrobial Resistance in Pseu-
domonas aeruginosa. Antimicrob Agents Chemother. 2016;60(8):4722–
33. doi: 10.1128/AAC.00075-16. [PubMed: 27216077]. [PubMed Central:
PMC4958182].

4 Int J Infect. 2018; 5(3):e68749.

http://dx.doi.org/10.1016/j.micpath.2016.06.017
http://www.ncbi.nlm.nih.gov/pubmed/27317858
http://www.ncbi.nlm.nih.gov/pubmed/27092226
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4833742
http://dx.doi.org/10.5144/0256-4947.2016.23
http://www.ncbi.nlm.nih.gov/pubmed/26922684
http://dx.doi.org/10.5812/jjm.23669
http://www.ncbi.nlm.nih.gov/pubmed/26855739
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4735833
http://dx.doi.org/10.1371/journal.pone.0139836
http://www.ncbi.nlm.nih.gov/pubmed/26430738
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4592231
http://www.ncbi.nlm.nih.gov/pubmed/26411109
http://www.ncbi.nlm.nih.gov/pubmed/25831667
http://dx.doi.org/10.4103/0974-777X.145250
http://www.ncbi.nlm.nih.gov/pubmed/25538457
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4265834
http://dx.doi.org/10.4103/0974-777X.145231
http://www.ncbi.nlm.nih.gov/pubmed/25538451
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4265828
http://www.ncbi.nlm.nih.gov/pubmed/25404444
http://www.ncbi.nlm.nih.gov/pubmed/27281991
http://dx.doi.org/10.1038/srep26717
http://www.ncbi.nlm.nih.gov/pubmed/27225966
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4880932
http://www.ncbi.nlm.nih.gov/pubmed/27222186
http://dx.doi.org/10.1128/AAC.00075-16
http://www.ncbi.nlm.nih.gov/pubmed/27216077
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4958182
http://intjinfection.com


Ayatollahi J et al.

15. Li J, Zou M, Dou Q, Hu Y, Wang H, Yan Q, et al. Characterization of
clinical extensively drug-resistant Pseudomonas aeruginosa in the
Hunan province of China. Ann Clin Microbiol Antimicrob. 2016;15(1):35.
doi: 10.1186/s12941-016-0148-y. [PubMed: 27215335]. [PubMed Central:
PMC4877936].

16. Jansen G, Mahrt N, Tueffers L, Barbosa C, Harjes M, Adolph G, et al.
Association between clinical antibiotic resistance and susceptibility
of Pseudomonas in the cystic fibrosis lung. Evol Med Public Health.
2016;2016(1):182–94. doi: 10.1093/emph/eow016. [PubMed: 27193199].
[PubMed Central: PMC4906436].

17. Shahcheraghi F, Nikbin VS, Feizabadi MM. Prevalence of ESBLs genes
among multidrug-resistant isolates of Pseudomonas aeruginosa iso-
lated from patients in Tehran. Microb Drug Resist. 2009;15(1):37–9. doi:

10.1089/mdr.2009.0880. [PubMed: 19265477].
18. Niitsuma K, Saitoh M, Kojimabara M, Kashiwabara N, Aoki T,

Tomizawa M, et al. [Antimicrobial susceptibility of Pseudomonas
aeruginosa isolated in Fukushima Prefecture]. Jpn J Antibiot.
2001;54(2):79–87. [PubMed: 11338681].

19. Gonlugur U, Bakici MZ, Ozdemir L, Akkurt I, Icagasioglu S, Gultekin
F. Retrospective analysis of antibiotic susceptibility patterns of res-
piratory isolates of Pseudomonas aeruginosa in a Turkish University
Hospital. Ann ClinMicrobiol Antimicrob. 2003;2:5. [PubMed: 12665428].
[PubMed Central: PMC152644].

20. Anil C, Shahid RM. Antimicrobial susceptibility patterns of Pseu-
domonas aeruginosa clinical isolates at a tertiary care hospital in
Kathmandu, Nepal. Asian J Pharm Clin Res. 2013;6(3):235–8.

Int J Infect. 2018; 5(3):e68749. 5

http://dx.doi.org/10.1186/s12941-016-0148-y
http://www.ncbi.nlm.nih.gov/pubmed/27215335
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4877936
http://dx.doi.org/10.1093/emph/eow016
http://www.ncbi.nlm.nih.gov/pubmed/27193199
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4906436
http://dx.doi.org/10.1089/mdr.2009.0880
http://www.ncbi.nlm.nih.gov/pubmed/19265477
http://www.ncbi.nlm.nih.gov/pubmed/11338681
http://www.ncbi.nlm.nih.gov/pubmed/12665428
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC152644
http://intjinfection.com


Ayatollahi J et al.

Ta
b

le
2.

A
n

ti
b

io
ti

c
R

es
is

ta
n

ce
Pa

tt
er

n
Ba

se
d

on
th

e
Ty

p
e

of
Sa

m
p

le
a

A
n

ti
b

io
ti

c
Ty

p
e

o
fS

am
p

le

U
ri

n
e

B
lo

o
d

B
u

rn
W

o
u

n
d

O
th

er
W

o
u

n
d

s
Lu

n
g

Sh
u

n
t

A
n

g
io

ca
th

Sp
u

tu
m

Se
n

si
ti

ve
Se

m
i-

Se
n

si
ti

ve
R

es
is

ta
n

t
Se

n
si

ti
ve

Se
m

i-
Se

n
si

ti
ve

R
es

is
ta

n
t

Se
n

si
ti

ve
Se

m
i-

Se
n

si
ti

ve
R

es
is

ta
n

t
Se

n
si

ti
ve

Se
m

i-
Se

n
si

ti
ve

R
es

is
ta

n
t

Se
n

si
ti

ve
Se

m
i-

Se
n

si
ti

ve
R

es
is

ta
n

t
Se

n
si

ti
ve

Se
m

i-
Se

n
si

ti
ve

R
es

is
ta

n
t

Se
n

si
ti

ve
Se

m
i-

Se
n

si
ti

ve
R

es
is

ta
n

t
Se

n
si

ti
ve

Se
m

i-
Se

n
si

ti
ve

R
es

is
ta

n
t

Im
ip

en
em

23
(8

8.
5)

2
(7

.7
)

1(
3.

8)
29

(8
7.

9)
2

(6
.1)

2
(6

.1)
16

(3
1.4

)
4

(7
.8

)
31

(6
0

.8
)

22 (8
8)

1(
4)

2
(8

)
13

(8
6.

7)
1(

6.
7)

1(
6.

7)
3

(1
0

0
)

0
(0

)
0

(0
)

0
(0

)
0

(0
)

1(
10

0
)

0
(0

)
1(

10
0

)
0

(0
)

A
m

ik
ac

in
22

(8
1.5

)
2

(7
.4

)
3(

11
.1)

34
(8

5)
2(

5)
4

(1
0

)
22

(3
5.

5)
3

(4
.8

)
37

(5
9.

7)
23

(7
9.

3)
3

(1
0

.3
)

3
(1

0
.3

)
14

(8
2.

4)
2

(1
1.8

)
1(

5.
9)

3
(1

0
0

)
0

(0
)

0
(0

)
1(

10
0

)
0

(0
)

0
(0

)
1(

10
0

)
20

(0
)

0
(0

)

M
er

o
p

en
em

22
(8

4.
6)

1(
3.

8)
3

(1
1.5

)
28 (8

7)
1(

3.
1)

3
(9

.4
)

16
(3

0
.8

)
4

(7
.7

)
32

(6
1.5

)
18

(8
1.8

)
3

(1
3.

6)
1(

4.
5)

12
(8

5.
7)

1(
7.

1)
1(

7.
1)

2
(6

6.
7)

1
(3

3.
3)

0
(0

)
0

(0
)

0
(0

)
1(

10
0

)
0

(0
)

0
(0

)
1(

10
0

)

C
ip

ro
fl

o
xa

ci
n

23
(7

4.
2)

2
(6

.5
)

6
(1

9.
4)

31
(7

7.
5)

4
(1

0
)

5
(1

2.
5)

16
(2

7.
6)

3
(5

.2
)

39
(6

7.
2)

20 (6
9)

3
(1

0
.3

)
6

(2
0

.7
)

12
(6

6.
7)

2
(1

1.1
)

4
(2

2.
2)

2
(6

6.
7)

1(
33

.1)
0

(0
)

0
(0

)
0

(0
)

1(
10

0
)

1(
10

0
)

0
(0

)
0

(0
)

C
ef

ta
zi

d
im

e
22

(7
1)

3
(9

.7
)

6
(1

9.
4)

30 (7
5)

3(
7.

5)
7

(1
7.

5)
18

(2
9)

4
(6

.5
)

40
(6

4.
5)

17
(6

8)
3

(1
2)

5
(2

0
)

11
(6

1.1
)

3
(1

6.
7)

4
(2

2.
2)

3
(1

0
0

)
0

(0
)

0
(0

)
0

(0
)

0
(0

)
1(

10
0

)
1(

10
0

)
0

(0
)

0
(0

)

C
ef

o
ta

xi
m

e
11

(3
7.

9)
2

(6
.9

)
16

(5
5.

2)
15

(4
4.

1)
1(

2.
9)

18
(5

2.
9)

5
(9

.1)
4

(7
.3

)
46

(8
3.

6)
9

(3
9.

1)
1(

4.
3)

13
(5

6.
9)

5
(2

9.
4)

1(
5.

9)
11

(6
4.

7)
0

(0
)

1
(3

3.
3)

2
(6

6.
7)

0
(0

)
0

(0
)

1(
10

0
)

0
(0

)
0

(0
)

1(
10

0
)

C
ef

tr
ia

xo
n

e
6

(2
1.4

)
5

(1
7.

9)
17

(6
0

.7
)

11
(2

8.
9)

2
(5

.3
)

25
(6

5.
8)

4
(7

)
3

(5
.3

)
50

(8
7.

5)
5

(2
3.

8)
3

(1
4.

3)
13

(6
1.9

)
3

(1
7.

6)
2

(1
1.8

)
12 (7
.6

)
0

(0
)

0
(0

)
3

(1
0

0
)

0
(0

)
0

(0
)

1(
10

0
)

1(
10

0
)

0
(0

)
0

(0
)

a
Va

lu
es

ar
e

ex
p

re
ss

ed
as

N
o.

(%
).

6 Int J Infect. 2018; 5(3):e68749.

http://intjinfection.com

	Abstract
	1. Background
	2. Objectives
	3. Methods
	4. Results
	4.1. Cultures and Samples
	4.2. Susceptibility Rate of Pseudomonas aeruginosa
	Table 1
	Table 3
	Table 4


	5. Discussion
	5.1. Conclusions

	Acknowledgments
	Footnotes
	Authors' Contribution
	Conflict of Interests

	References
	Table 2


