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ABSTRACT

Objective: Antibiotic use pattern and emergence of resistant bacteria are major
concerns in clinical settings. This study aimed to detect common bacteria and their
antibiotic sensitivity patterns in nephrology and kidney transplant wards.

Methods: This 1-year, observational study was performed in the nephrology and
kidney transplant wards of Imam Khomeini Hospital Complex, Tehran, Iran. All patients
treated with antimicrobial agents for confirmed or suspected infections were included.
Their demographic, clinical, and laboratory data (including biological media used for
microbial culture, growth organisms, and antibiograms) were collected. Adherence of
antimicrobial regimen to standard guidelines was also assessed.

Findings: About half of the patients received antibiotic. The most common infecting
bacteria were Escherichia coli followed by Enterococcus sp. and Staphylococcus aureus.
E. coli showed high rate of sensitivity to carbapenems and nitrofurantoin and high rate
of resistance to co-trimoxazole and ciprofloxacin. Enterococcus sp. in both wards had
high rate of resistance to ampicillin and were all sensitive to linezolid. Unlike to the
nephrology ward, more than 50% of Enterococcus sp. from kidney transplant ward
was resistant to vancomycin. The most common type of S. aureus in this nephrology
ward was methicillin-resistant S. aureus (MRSA). Most commonly-prescribed
antibiotics were carbapenems followed by vancomycin, ciprofloxacin, and ceftriaxone.
Antibiotic regimens were 75% and 83%, 85% and 91%, and 80% and 87% compatible
with international guidelines in antibiotic types, dosages, and treatment durations,
respectively, in nephrology and kidney transplant wards, respectively.

Conclusion: MRSA, fluoroquinolone-resistant E. coli, and vancomycin resistant
Enterococcus species are major threats in nephrology and kidney transplant wards.
Most commonly-prescribed antibiotics were carbapenems that necessitate providing
internal guidelines by the teamwork of clinical pharmacist, infectious disease specialists,
and nephrologists to avoid the widespread use of broad-spectrum antibiotics.
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INTRODUCTION

Due to the common and sometimes incorrect
use of antibiotics, resistant microorganisms have
been increasingly emerged. More than 70% of
bacterial organisms are resistant to at least one
of the commonly used antibiotics."! Incorrect or
insufficient empiric therapy and long-term antibiotic
administration are the two most important reasons
for increasing antibiotic resistance.’) Antibiotic
stewardship programs include not only preventing
unnecessary use of antibiotics but also selecting the
correct antibiotics” type, dose, treatment duration, and
route/mode of administration. Preventing antibiotic
resistance, adverse drug reactions, and treatment
costs are other aims of antibiotic stewardship
programs.F! More than 80% of hospital-acquired
infections include urinary tract infections (usually
due to urinary catheters), surgical site infections,
bloodstream infections (mainly following the use
of intravascular catheters), and pneumonia (usually
ventilator-associated pneumonia);¥! among these,
urinary, respiratory, and hemodialysis catheter-related
bloodstream infections are common among renal
disease patients. Infectious diseases are common cause
of morbidity and the second cause of mortality among
chronic kidney disease (CKD) patients.5”! Widespread
use of intravascular hemodialysis catheters increases
the risk of infection.®! Sepsis-related death among
hemodialysis patients is 100 times more than the
general population.”

Gram-positive organisms, mainly Staphylococcus
aureus and Staphylococcus epidermidis, cause about 70%
of catheter-related infections.'”! S. aureus is leading
cause of bloodstream infections and subsequent
morbidity and mortality among hemodialysis
patients.!!  Enterococcus species are other common
organisms inducing hemodialysis catheter-related
infections. Increasing rate of vancomycin-resistant
Enterococcus (VRE), especially among hemodialysis
patients is a major concern in nephrology wards
worldwide.[12

This study was designed to detect common bacterial
organisms and their antibiotic sensitivity patterns
in the nephrology and kidney transplant wards of a
referral academic hospital. This study also compared
antibiotic therapy regimens in these two wards with
approved clinical guidelines.

METHODS

This 1-year cross-sectional, observational study was
performed from June 22, 2013, to June 22, 2014, in
the nephrology and kidney transplant wards of Imam

Khomeini Hospital Complex affiliated to Tehran
University of Medical Sciences, Tehran, Iran.

All patients admitted to these wards and treated with
antimicrobial agents (antibiotics, antiviral or antifungal
agents) for confirmed or suspected nosocomial or
community-acquired infectious diseases were included
in this study.!" Patients who were administered
antimicrobial agents for prophylaxis purposes
according to this center protocol were excluded from
the study. These excluded patients all were kidney
transplant recipients who received intravenous
ceftriaxone, intravenous ganciclovir/oral valganciclovir,
oral cotrimoxazole, and oral clotrimazole/nystatin for
prophylaxis of infection-related to kidney transplant
surgery, cytomegalovirus,  Pneumocystis  jirovecii
pneumonia, and oral candidiasis, respectively.

Demographic (sex, age, weight, height), clinical,
and paraclinical data of the patients were gathered
in prepared forms. Patients’ clinical data that were
collected consisted of chief complaint at admission,
diagnosis, and risk factors for infectious diseases
including history of chronic organ diseases,
hospitalization during last month, taking antibiotic
within last month, receiving immunosuppressive
drugs, or having urinary or intravascular catheters.*”

Paraclinical data including biological media that were
used for microbial culture, growth organisms, and
results of antibiogram were also collected in these
forms. Only data of microbial cultures that were
clinically valuable were included in analysis. Those
cultures that seem to be contamination according
to the standards of Center for Disease Control and
Prevention of United States/National Healthcare
System  Network were excluded.™ Antibiotic
susceptibilities of microorganisms were assessed
by disc diffusion method. Antibiotic concentrations
in applied discs (Padtan Teb, Tehran, Iran) were
as follows: Oxacillin 1.5 mcg/disc, cefoxitin
30 mcg/disc, vancomycin 30 mcg/disc, linezolid 30
mcg/disc, nitrofurantoin 10 mcg/disc, ampicillin
10 mcg/disc, penicillin 10 mcg/disc, ceftazidime
30 mcg/disc, ceftriaxone 30 mcg/disc,
cefixime 5 mcg/disc, ciprofloxacin 5 mcg/disc,
trimethoprim-sulfamethoxazole 1.25/23.75 mcg/disc,
gentamicin 10 mcg/disc, amikacin 30 mcg/disc, colistin
10 mcg/disc, ampicillin-sulbactam 10/10 mc/disc,
piperacillin-tazobactam 100/10 mcg/disc, imipenem 10
mcg/disc, erythromycin 5 mcg/disc, chloramphenicol
30 mcg/disc, clindamycin 2 mcg/disc, and rifampicin
5 mcg/disc.

Adherence of antimicrobial therapy in these wards
to standard antibiotic regimens (antibiotic type, dose,
and treatment duration) with international guidelines
and references"*' were also assessed.
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Descriptive analysis of data was done using the
Statistical Package for the Social Sciences software
(SPSS, version 19.0; SPSS Inc., Chicago, Illinois, USA).

The study protocol was approved by the Local Ethics
Committee of Tehran University of Medical Sciences.
All patients were provided written informed consent
form for using their demographic, clinical, and
paraclinical data anonymously in this study.

RESULTS

Demographic and clinical data

Nephrology ward

Of 546 patients who were admitted to the nephrology
ward during the study period, 263 patients (134 males
and 129 females) (48.1% of the patients) with the
mean age of 54.8 + 17.5-year-old (ranges from 16 to
91-year-old) received antimicrobial drugs.

The three most common risk factors for infectious
susceptibility ~ in  antimicrobial-treated  patients
in this ward were CKD in 245 patients (93% of
antibiotic-treated patients), using immunosuppressive
drugs in 145 patients (55.13%) and the presence of the
urinary catheter in 95 patients (36.12%). Some patients
had more than one risk factor.

Of 263 antibiotic-treated patients, 245 were CKD
patients; of them, 172 patients (70.2%) were treated
with hemodialysis and 22 patients (9%) with peritoneal
dialysis. Among the hemodialysis patients, 71 patients
(41.2%) were dialyzed using femoral nontunneled
double-lumen catheter, 69 (40.1%) through jugular
nontunneled, double-lumen catheter, 30 patients
(17.4%) by tunneled double-lumen catheter, and 28
patients (16.2%) through arteriovenous fistula. It has
to be noted that newly diagnosed end-stage renal
disease patients were dialyzed using femoral transient
catheters at the first and later converted to permanent
dialysis catheters. Therefore, some patients had more
than one route for hemodialysis.

Kidney transplant ward

Of 116 kidney transplant recipients who were
admitted in this center during the study period, 70
patients (40 males and 30 females) with the mean
age of 41.3 + 13.3-year-old (ranges from 15 to 65
years) received antimicrobial agents. All patients in
this ward were administered a calcineurin inhibitor
(mainly tacrolimus) and mycophenolate mofetil and
prednisolone as maintenance immunosuppressive
regimen with or without thymoglobulin induction.
Other susceptibility factors for infections in these
patients were the presence of urinary catheter (60%
of antibiotic-treated patients), history of diabetes
mellitus (21.4% of the patients), and using antibiotic

during last month (21.4% of patients). Of these 70
antibiotic-treated kidney transplant recipients, 12
patients were treated with hemodialysis during
hospitalization via tunneled double-lumen catheter
(5 patients), nontunneled, double-lumen catheter
(5 patients) or arteriovenous fistula (2 patients).

Infectious diseases, organisms,and their antibiotic
sensitivity pattern

Nephrology ward

About  829%  of  antibiotic-treated  patients
had community-acquired and the remaining,
hospital-acquired infections. The most common

causes of antibiotic administration were urinary
tract infections (49.8%) followed by hemodialysis
catheter-related (14.1%) and respiratory tract (13.7%)
infections.

Four hundred and eighty-three biologic media were
sent from 248 out of 263 antibiotic-treated patients for
microbial culture; of them, 109 (22.6%) were positive
for bacterial growth.

The most common biologic media with positive
cultures were urine (79 samples, 72.5%) and blood
(17 samples, 15.6%). Of 109 isolated microorganisms
from these microbial cultures, the most common
organism was Escherichia coli (42 samples, 38.5%)
followed by S. aureus and Enterococcus sp. (each 13
samples, 11.9%) [Table 1].

The most common organism isolated from 79
urine cultures were E. coli (38 samples, 48.1%) and
Enterococcus sp. (12 samples, 15.19%). The most
prevalent organism isolated from 17 blood samples
was S. aureus (7 samples, 41.18%).

Isolated E. coli species were more sensitive to amikacin
(100%), imipenem (97.6%), and nitrofurantoin (97.1%)
and more incidences of resistance to cotrimoxazole
(75.7%), ciprofloxacin (54%), and ceftazidim (57.1%)
[Table 1].

S. aureus samples were more sensitive to vancomycin
(100%) and cotrimoxazole (90.9%) and more resistant
to cefoxitin (i.e., methicillin-resistant S. aureus
[MRSA]) (58.3%) and erythromycin (41.6%) [Table 1].

Enterococcus  sp. showed most sensitivity to
vancomycin (100%) and linezolid (100%) and most
resistance to ampicillin (72.7%) [Table 1].

In this study, Klebsiella sp. was sensitive to common
applied antibiotics such as gentamicin, cotrimoxazole,
and ciprofloxacin. Although low in number (only
five positive cultures), isolated Citrobacter sp. were all
sensitive to imipenem and resistant to ciprofloxacin.
Limited numbers of Pseudomonas. aeruginosa that
were isolated in this survey were all sensitive
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Table 1: Antibiotic susceptibility pattern of isolated microorganisms from nephrology ward

Antibiotics Community-acquired infections (%) Nosocomial infections (%)
Sensitive Intermediate Resistant Sensitive Intermediate Resistant
Escherichia coli
Ceftriaxone 1 (50) 0 1 (50) 0 0 1 (100)
Ciprofloxacin 9 (31) 3(10.3) 17 (58.7) 5 (62.5) 0 3(37.5)
Imipenem 33 (97.1) 0 1(2.9) 8 (100) 0 0
Co-trimoxazole 7 (24.1) 0 22 (75.9) 1(12.5) 1(12.5) 6 (75)
Ceftazidime 9 (32.1) 3(10.7) 16 (57.2) 2 (28.6) 1(14.3) 4(57.1)
Gentamicin 10 (50) 3(15) 7 (35) 4 (80) 0 1 (20)
Nitrofurantoin 27 (96.4) 0 1(3.6) 7 (100) 0 0
Ampicillin-sulbactam 20 (62.5) 1(3.1) 11 (34.4) 4 (66.7) 0 2(33.3)
Piperacillin-tazobactam 16 (94.1) 1(5.9) 0 4 (100) 0 0
Amikacin 19 (100) 0 0 6 (100) 0 0
Cefepime 0 0 2 (100) 0 0 0
Cefotaxime 0 0 2 (100) 0 0 1 (100)
Staphylococcus aureus
Vancomycin 6 (100) 0 0 2 (100) 0 0
Co-trimoxazole 5(83.3) 0 1(16.7) 5 (100) 0 0
Linezolid 1 (100) 0 0 2 (100) 0 0
Clindamycin 5(71.4) 0 2 (28.6) 4 (80) 0 1 (20)
Erythromycin 4 (57.1) 0 3 (42.8) 3 (60) 0 2 (40)
Gentamicin 3 (100) 0 0 2 (100) 0 0
Rifampin 4 (80) 0 1 (20) 5 (100) 0 0
Chloramphenicol 2 (100) 0 0 4 (100) 0 0
Cefoxitin 4(57.1) 0 3 (42.8) 1 (20) 0 4 (80)
Enterococcus sp.
Vancomycin 9 (100) 0 0 4 (100) 0 0
Linezolid 9 (100) 0 0 3(100) 0 0
Ampicillin 2(28.6) 0 5(71.4) 1(25) 0 3(75)
Gentamicin 1 (25) 0 3(75) 1 (25) 0 3(75)
Rifampin 6 (85.7) 0 1(14.3) 2 (66.7) 0 1(33.3)
Nitrofurantoin 1 (100) 0 0 1 (100) 0 0
Klebsiella sp.
Ciprofloxacin 3 (100) 0 0 3 (100) 0 0
Imipenem 3 (100) 0 0 3 (100) 0 0
Co-trimoxazole 2 (100) 0 0 2 (40) 0 3 (60)
Ceftazidim 3 (100) 0 0 3(100) 0 0
Gentamicin 3(100) 0 0 2 (100) 0 0
Nitrofurantoin 3(100) 0 0 2 (100) 0 0
Ampicillin 2 (66.7) 0 1(33.3) 3 (100) 0 0
Piperacillin-tazobactam 2 (100) 0 0 3 (100) 0 0
Amikacin 1 (100) 0 0 1 (100) 0 0
Citrobacter sp.
Ciprofloxacin 0 0 3 (100) 0 0 0
Imipenem 4 (100) 0 0 0 0 0
Co-trimoxazole 1(25) 0 3 (75) 0 0 0
Ceftazidim 1 (25) 1(25) 2 (50) 0 0 0
Ampicillin-sulbactam 2 (50) 1(25) 1 (25) 0 0 0
Amikacin 3 (100) 0 0 0 0 0
Pseudomonas aeruginosa
Ciprofloxacin 4 (100) 0 0 0 0 0
Imipenem 4 (100) 0 0 0 0 0
Ampicillin-sulbactam 0 0 3 (100) 0 0 0
Staphylococcus epidermidis
Vancomycin 4 (100) 0 0 1 (100) 0 0
Co-trimoxazole 0 0 3(100) 0 0 1 (100)
Contd...
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Table 1: Contd...

Antibiotics Community-acquired infections (%) Nosocomial infections (%)
Sensitive Intermediate Resistant Sensitive Intermediate Resistant

Cefoxitin 0 0 3 (100) 0 0 1 (100)

Staphylococcus haemolyticus
Clindamycin 0 0 3 (100) 0 0 1 (100)
Erythromycin 0 0 3 (100) 0 0 1 (100)
Rifampin 3 (100) 0 0 1 (100) 0 0
Chloramphenicol 3 (100) 0 0 1(100) 0 0
Cefoxitin 0 0 3 (100) 0 0 1 (100)

Data are presented as n (%) of the samples

to imipenem and ciprofloxacin and resistant to  respectively [Table 2]. Other isolated microbial

ampicillin-sulbactam.

Among isolated Gram-positive bacteria, S. epidermidis
(five positive cultures) were all sensitive to
vancomycin and all resistant to cefoxitin (i.e., were
MRSA), and cotrimoxazole. Four positive cultures for
S. haemolyticus showed the higher rate of sensitivity
to chloramphenicol and rifampin and resistance to
clindamycin and erythromyecin.

Kidney transplant ward

Of 70 antimicrobial-treated kidney transplant
recipients during this study, 51.4% and 48.6%
of the patients had community-acquired and
hospital-acquired  infections,  respectively.  The
most common infectious diseases in this ward was
urinary tract infection in 42 out of 70 patients (60%)
followed by fever of unknown origin in 13 patients
(18.6%), respiratory tract infection in six patients
(8.6%), surgical site infection in four patients (5.7%),
cytomegalovirus infection in four patients (5.7%), and
diabetic foot in one patient (1.4%). For 68 out of these
70 patients, microbial cultures of different biological
media were available. All of these, 68 patients had
urinary culture, 38 of them had blood culture, and 9 of
them had microbial culture of other biological media
such as wound discharge and catheter tips. Of these
available 115 microbial cultures of different biological
media, 33 (28.7%) samples (29 urine samples and 4
wound discharge samples) were positive for microbial
growth.

Of 33 isolated microorganisms, the most common
species were E. coli (12 cases [36.3%]) followed by
Enterococcus species (9 cases [27.3%]) and Klebsiella
species (4 cases [12.1%]) [Table 2].

All isolated E. coli were sensitive to imipenem and
nitrofurantoin, and all were resistant to cotrimoxazole.
About 66.6% of isolated E. coli was resistant to
ciprofloxacin [Table 2]. All isolated Enterococcus
species were sensitive to linezolid and resistant to
gentamicin. Resistance rates of Enterococcus species
to ampicillin and vancomycin were 85.7% and 55.5%,

organisms were too limited in number to be judged
about their antibiotic resistance patterns.

Adherence to antimicrobial treatment guidelines

Nephrology ward

Of 263 antibiotic-treated patients in this ward,
237 patients (90.1%) were treated empirically and
26 patients (9.9%) antibiogram-targeted. Selected
antibiotic types for 195 patients (74.14%) were
compatible with their microbial cultures or intentional
guidelines and references!*'! for that source of
infection. Antibiotic therapies of remaining 68 patients
(25.9%) were not consistent with known sources for
antibiotic selection.

For 222 antibiotic-treated patients (84.41%), antibiotic
dosages were compatible with international references
and guidelines and patients’ hepatic and renal
functions.!"**]

Duration of antibiotic therapy in 210 patients (79.85%)
was compatible with international guidelines/
references. Antibiotic therapy courses were longer
or shorter than those recommended in 53 (20.15%)
patients.['415!

The most commonly-prescribed antibiotics during
this survey in this ward were carbapenems in 57%
of antibiotic-treated patients followed by vancomycin
(in 51.3% of the patients), ceftriaxone (in 42.2% of the
patients), and ciprofloxacin (in 37.6% of the patients).

Kidney transplant ward

Of 70 kidney transplant recipients who received
antimicrobial therapy during this survey, 55 patients
(78.6%) were treated empirically and 15 patients
(21.4%) antibiogram-targeted. = Antibiotics’ type,
dosage, and treatment duration were consistent
with references and guidelines!'” in 58 (82.9%),
64 (91.4%), and 61 (87.1%) patients, respectively.

The most common-prescribed antibiotics in this
kidney transplant ward were carbapenems in 75.7%
of antibiotic-treated patients followed by vancomycin
and ciprofloxacin in 58.6% and 31.4% of the patients.

-Journal of Research in Pharmacy Practice / Jan-Mar 2016 / Vol 5 / Issue 1




Samanipour, et al.: Antibiotic resistance in nephrology and kidney transplant wards

Table 2: Antibiotic susceptibility pattern of isolated microorganisms from kidney transplant ward

Antibiotics Community-acquired infections (%) Nosocomial infections (%)
Sensitive Intermediate Resistant Sensitive Intermediate Resistant

Escherichia coli
Ceftriaxone 0 0 4 (100) 0 0 0
Ciprofloxacin 1(14.3) 0 6 (85.7) 2 (100) 0 0
Imipenem 7 (100) 0 0 5 (100) 0 0
Co-trimoxazole 0 0 4 (100) 0 0 3 (100)
Ceftazidim 1(25) 0 3 (75) 1(33.3) 0 2 (66.7)
Gentamicin 3 (100) 0 0 1(33.3) 0(0) 2 (66.7)
Nitrofurantoin 6 (100) 0 0 4 (100) 0 0
Ampicillin-sulbactam 1 (50) 0 1 (50) 0 0 3 (100)
Piperacillin-tazobactam 2(100) 0 0 1(100) 0 0
Amikacin 4 (100) 0 0 2 (66.7) 0 1(33.3)
Cefepime 0 0 3 (100) 0 0 0

Enterococcus sp.
Vancomycin 3 (100) 0 0 1(16.7) 0 5 (83.3)
Linezolid 3(33.3) 0 6 (66.7) 6 (100) 0 0
Ampicillin 1 (50) 0 1(50) 0(0) 0 5 (100)
Gentamicin 0 0 3(100) 0(0) 0 4 (100)
Rifampin 2 (66.7) 0 1(33.3) 1(20) 1(20) 3 (60)
Nitrofurantoin 1 (100) 0 0 1(100) 0 0

Data are presented as n (%) of the samples

DISCUSSION

This survey showed that about half of the patients
admitted to our nephrology ward received antibiotic
for confirmed or clinically suggested infections. The
most common types of infections in these patients
were urinary tract infection followed by hemodialysis
catheter-related and respiratory tract infections. The
most common bacteria causing infection in this ward
was E. coli followed by S. aureus and Enterococcus
sp. E. coli showed the higher rate of sensitivity to
imipenem and nitrofurantoin and the higher rate of
resistance to co-trimoxazole and ciprofloxacin. S. aureus
showed the higher rate of resistance to cefoxitin and
higher rate of sensitivity to vancomycin; i.e., the most
common type of S. aureus in this nephrology ward is
MRSA. Enterococcus sp. in the nephrology ward had
high rate of resistance to ampicillin and were sensitive
to vancomycin and linezolid. As seen, there is no
threat of VRE or vancomycin-resistant S. aureus in this
ward at this time.

In kidney transplant ward, about 60% of admitted
patients received antibiotics for treatment of
confirmed or suggested infections. The most
common infecting microorganisms in this ward were
E. coli and Enterococcus species. As if findings of the
nephrology ward, E. coli in the kidney transplant
ward showed the most sensitivity to carbapenems
and resistance to co-trimoxazole and ciprofloxacin.
Isolated  Enterococcus species from the kidney
transplant ward were all sensitive to linezolid and

showed high rate of resistance to ampicillin and
gentamicin. In contrast to nephrology ward, about
55% of isolated Enterococcus species from kidney
transplant ward showed vancomycin resistance.
This finding may be due to long-time using of
hemodialysis catheter before kidney transplantation
that results in widespread use of vancomycin for
treating the catheter-related infection. In both wards,
the most commonly-prescribed antibiotic class was
carbapenems that necessitate providing internal
guidelines by the teamwork of pharmacotherapists
and nephrologists to avoid the widespread,
unnecessary use of broad-spectrum antibiotics. Other
highly used antibiotics in this ward were vancomycin,
ceftriaxone, and ciprofloxacin.

As noted, high rate of ciprofloxacin resistance of
E. coli has been found in these two wards.

In agreement with other studies in the same hospital
and other hospitals from Iran, the most prevalent
organism in the present survey was E. coli.l'"™?1 E. coli
showed a high rate of sensitivity to imipenem in both
wards that was in concordance with the findings of
Khalili et al.,® Vessal et al,” Japoni et al, and
Hadadi et al.®! from the same hospital in this study
or other hospitals of Iran. In agreement with Khalili
et al. study in the same hospital, E. coli isolates were
highly sensitive to piperacillin-tazobactam.” In
the present study, all E. coli isolates were sensitive
to amikacin and 60% of isolates were sensitive to
gentamicin. Gentamicin sensitivity of E. coli in Khalili
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et al.l®? studies were similar to the present study;
however, amikacin resistance rates of 14% and 39%
for E. coli were reported in Khalili et al.l%? studies.
High rate of amikacin-resistant E. coli in Khalili et al.
studies may be due to the collected samples from
intensive care units (ICUs) in their study while due
to the fear of nephrotoxicity and aminoglycoside;
administration is limited in nephrology wards.
Restricted aminoglycoside prescribing in nephrology
wards may justify the high rate of sensitivity of
Gram-negative organisms to this class of antibiotics.
As reported by Khalili et al.l'*??l and Hadadi et al.,[*
more than 50% of E. coli isolates from both wards in
this study were resistant to ciprofloxacin. This finding
may be due to prevalent irrational ciprofloxacin
administration in our community and outpatient
settings. Ciprofloxacin may be prescribed as the
first-choice antibiotic for complicated cystitis and
pyelonephritis."!  These indications might result
in increased rate of ciprofloxacin resistance in
microorganisms isolated from CKD and kidney
transplant patients as two groups of patients with
prevalent rate of complicated urinary tract infections.
In the present study, resistance rate of E. coli isolates
to cotrimoxazole was 75% in the nephrology ward
and 100% in the kidney transplant ward. This result
is compatible with the reports of Khalili et al.” The
higher rate of E. coli resistance to cotrimoxazole in
the kidney transplant ward may be due to the routine
administration of this antibiotic in prophylaxis dosage
against P. jirovecii pneumonia. These findings preclude
cotrimoxazole as an option to treat urinary tract
infections in our community and hospital settings as
recommended by the guideline of Infectious Disease
Society of America.? In our study, about all isolated
E. coli samples from both wards were sensitive to
nitrofurantoin. Khalili et al.l'*? reported nitrofurantoin
sensitivity of E. coli in 80% and 57% of isolates in
their two studies in the same and another hospital.
Higher sensitivity rate of E. coli to nitrofurantoin in
the present study can be explained by very limited
use of nitrofurantoin in treating urinary tract infection
in CKD and kidney transplant patients due to the
lack of efficacy.l' Therefore, this high rate of in vitro
antibiotic sensitivity has no clinical benefit. In the
present study in both wards, E. coli isolates had very
high rate of resistance to ceftriaxone that is in agree
with Vessal et al. findings.® These results may be
the consequence of broad use of ceftriaxone in our
community and as empiric therapies in emergency
departments.

Fortunately, all P. aeruginosa isolates from nephrology
ward in the present study were sensitive to
ciprofloxacin and imipenem that is compatible with
the findings of Khalili et al.”?! from the same hospital.
In Khalili et al.’™® and Hadadi’s studies™™ from other

hospitals, sensitivity rate of P. aeruginosa isolates to
imipenem and ciprofloxacin were lower that might be
due to high number of isolates from samples of ICU
patients in their studies.

Regarding Gram-positive organisms in the present
study, S. aureus isolates had high rate of sensitivity
to vancomycin, linezolid, and chloramphenicol that
is compatible with the findings of Soltani®! and
Khalili et al.?® from different wards of the same
hospital. In the present study, S. aureus isolates from
nephrology ward showed sensitivity rate of 90% to
cotrimoxazole. Soltani®! showed S. aureus sensitivity
rate of 61.4% and 100% to cotrimoxazole in all
wards and nephrology ward of the same hospital,
respectively, about 4 years ago. Higher sensitivity
rate of S. aureus to cotrimoxazole in nephrology ward
compared with other wards, especially infectious
diseases departments that included in Soltani®!
and Khalili et al.®® studies may be due to limited
use of cotrimoxazole in nephrology wards due to
some concerns of its safety in CKD patients and
available safer antibiotic options in most infectious
situations!"*”! for this patient population. In renal
disease patients, cotrimoxazole is usually used as
the first-antibiotic choice only for nocardiosis and
Pneumocystis jirovesi pneumonia treatment/prophylaxis
more in kidney transplant recipients.'*'™ Compatible
with the findings of Soltani®’! and Khalili et al.,*
more than half of the S. aureus isolates were MRSA in
our ward.

In agree with results of Khalili et al.,”® S. epidermidis
isolates in our study showed 100% sensitivity rate to
vancomycin, but in contrast to Khalili ef al. finding
of about 60% resistance rate of S. epidermidis to
cotrimoxazole, isolates of our study showed high
sensitivity rate to cotrimoxazole that may be due
to less use of this antibiotic in the patients with
renal diseases in nephrology but not in the kidney
transplant ward.

In the present study, all Enterococcus species from
both wards were sensitive to linezolid. Isolated
Enterococcus species from nephrology ward all were
sensitive to vancomycin while, about half of the
isolated species from the kidney transplant ward was
resistant to vancomycin. In Soltani®®! study from the
same hospital, all Enterococcus sp. were sensitive to
linezolid, but about half of the isolates were resistance
to vancomycin (VRE). When they assessed different
wards of the hospitals separately, all Enterococcus sp.
from nephrology ward were sensitive to vancomycin
and all VRE were isolated from ICU samples.””! High
rate of VRE from kidney transplant ward is a warning
finding and may be due to high use of vancomycin
to treat hemodialysis catheter-related infection
before kidney transplantation. In the present study,
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Enterococcus sp. showed ampicillin resistance rate
of about 73% in nephrology ward and 86% in the
kidney transplant ward. In Soltani®! study, ampicillin
resistance rate from all wards and nephrology ward
of the same hospital were 64% and 50%, respectively.
Therefore, ampicillin resistance rate of Enterococcus sp.
has increased during past 4 years in our nephrology
ward. In our survey, resistance rate of Enterococcus sp.
to rifampin was 20% that is lower than the resistance
rate of 50% that had been reported by Khalili et al.[**!
from the same hospital. This discrepancy may be due
to the higher use of rifampin in infectious diseases
ward that had been included in Khalili et al.”® study
that may result in increased Enterococcus sp. resistance
rate to rifampin.

Antibiotic regimens in nephrology ward were
75%, 85%, and 80% compatible with international
guidelines/references in antibiotic types, dosages,
and treatment duration, respectively. These
compliance rates in kidney transplant ward
were 83%, 91%, and 87%, respectively. Higher
rates of adherence of antibiotic therapy to
guidelines/references in kidney transplant ward
may be due to regular visits of kidney transplant
recipients by clinical pharmacist in this ward. In
Khalili et al.”! study in the same hospital, adherence
of antibiotics’ type and dosage to international
guidelines/references was 86% and 85%, respectively
that were similar to our findings.

In Khalili et al.® study, the most common used
antibiotic was ceftriaxone. In our study, carbapenems,
vancomycin, ceftriaxone, and ciprofloxacin were more
widely used antibiotics. The reason for common
administration of carbapenem in the present study
may be prevalent upper urinary tract infection in renal
disease patients that as a complicated pyelonephritis
may justify carbapenem administration. The second
common infection in our nephrology ward was
hemodialysis catheter-related infection. Since S. aureus
is a common pathogen in this type of infection,
prevalent vancomycin prescribing in this ward is
predictable. However, according to the sensitivity
pattern of microorganisms that have been attained in
this study, it would be rational to change antibiotic
choices according to these results in future clinical
practices.

About half of the patients admitted in these
nephrology and kidney transplant wards received
antibiotic for confirmed or clinically suggested
infections. The most common types of infection in
these patients were urinary tract infection, followed
by hemodialysis catheter-related and respiratory
tract infections. The most common bacteria causing
infection in these two wards were E. coli, Enterococcus

species, and S. aureus. E. coli showed high rate of
sensitivity to imipenem and high rate of resistance
to co-trimoxazole and ciprofloxacin. Therefore,
fluoroquinolone-resistant E. coli is a major threat
in these two wards. About 60% of S. aureus in this
nephrology ward was MRSA. Enterococcus sp. in this
ward had high rate of resistance to ampicillin and
were sensitive to linezolid. Unlike to Enterococcus
species isolated from the nephrology ward, more
than half of the isolates from kidney transplant
ward were resistant to vancomycin. Although
antibiotic therapy in this nephrology and kidney

transplant wards showed good adherence to
international guidelines/references; however, the
most commonly-prescribed antibiotic class was

carbapenems that necessitate providing internal
guidelines by teamwork of clinical pharmacist,
nephrologists, and infectious disease specialist
to avoid the widespread, unnecessary use of
broad-spectrum antibiotics.
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