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Abstract
Background: Blood stream infections (BSIs) remain a signiﬁcant factor inﬂuencing illness and death among patients receiving
hemodialysis (HD). Monitoring trends in antibiotic use in dialysis units is important for improving patient safety and quality of
care. This study aimed to facilitate the guidelines toward effective antibiotic therapy to the patients on HD with BSIs.
Materials and Methods: A total of 100 patients who undergone HD were enrolled in the study. Their blood cultures were
performed according to automated robotic (BacT/Alert Three-dimensional, BioMérieux Inc.) blood culture system, to identify
the organism cause BSIs.
Results: A total of 27 patients were conﬁrmed to have HD BSIs based on our study criteria. 19 patients had Gram-positive
(Staphylococcus aureus: 14, Staphylococcus epidermidis: 5) and 8 had Gram-negative infections (Escherichia coli: 4,
Pseudomonas aeruginosa: 4). The most common Gram-positive organisms were sensitive to vancomycin and clindamycin. The
E. coli has been sensitive to pazuﬂoxacin and meropenem. The P. aeruginosa has been sensitive to imipenem with cilastatin.
Conclusion: Gram-positive organism S. aureus and S. epidermidis were highly sensitive to vancomycin and clindamycin once
in week and 3 times per day through intravenous (IV), respectively, E. coli was sensitive to pazuﬂoxacin and meropenem twice
daily through IV for 2 weeks. P. aeruginosa was sensitive to imipenem with cilastatin once in 48 h for 2 weeks.
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INTRODUCTION
Chronic kidney disease is a noteworthy public health
burden.1 End-stage renal disease is increasing exponentially
across the world. 2 Comprehensively, dialysis is the
foremost methodology for renal replacement therapy.
Among dialysis patients, infection related results have an
effect on hemodialysis (HD) patients lopsidedly as they
have greater chances of blood stream infection (BSI) when
put next with peritoneal dialysis patients.3 HD catheter
assumes a relevant phase within the treatment of patients
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requiring HD. It is moderately simple to be offered and
may also be utilized immediately as a part of vast type of
kidney failure patients. Unfortunately, HD catheter is just
not without issues. Apart from thrombosis, infection is a
standout among probably the most dreaded complexities.
Disease of the HD catheter used to be suggestion to bring
about an increase of >50% mortality in HD patients
contrasted with patients on native fistulas in addition
cause noteworthy morbidity in dialysis population.4 The
reason for HD BSIs is multifactorial starting from patient’s
elements (i.e., comorbidities and cleanliness) to catheter’s
variables (i.e., style of catheter and site of insertion).5
Presently, the administration of HD BSIs depends on
the kind of catheter integrated, variety of microorganism
and the seriousness of the diseases. Antibiotics are the
spine for the healing of HD BSIs. Occasionally, the
HD catheters will have to be replaced in problematic
instances. Cure have to be customized equipped as per
the microbiology results.6 The period of treatment is
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dependent on the organism cultured, as well as, whether
or no longer the catheter was removed.7 Nonetheless, there
is a shortage of local data on this issue. This study meant
to explore the viability of antibiotics for the treatment of
BSI in patients receiving HD.

MATERIALS AND METHODS
A total of 100 patients who underwent HD were enrolled
within this study. The selection of patients based on the
following; mild fever, chills and/or hypotension, and semi
quantitative laboratory confirmation, when blood from
the catheter displays microbial progress not <2 h than
progress is distinguished in blood culture while from a
peripheral vein.8 HD patients who presented other routes
of infections had been rejected from the study. Consents
were taken from the patients. Two arrangements of blood
cultures have been taken from every patient. One set of
blood culture (anaerobic and oxygen consuming) was
taken from a peripheral vein and a different set from the
catheter. The peripheral blood culture was taken from a vein
in the middle cubital fossa or the flexor part of the lower
arm. A sterile zone was then separated using hanging the
territory with a sterile sheet. The sterile zone was once made
by means of cleansing the zone with 70% alcohol took after
by way of 10% povidone-iodine in a roundabout movement
establishing from the within and moving outward, and
the site was once left to dry. Blood was taken from the
catheter in a comparative design. The catheter center was
once then cleaned with 10% povidone-iodine and left to
dry. An identical measure of blood was once drawn for
catheter and peripheral cultures. All administrators wore
plastic outfits, face covers, and sterile gloves to counteract
infection of the blood culture.
The blood has been cultured utilizing a robotic blood
culture (BacT/Alert three-dimensional, BioMérieux Inc.)
approach. The blood inoculated immediately into BacT/
Alert FA plus aerobic blood culture bottles with 0.025%
of sodium polyanethol sulfonate as anticoagulant. After
assortment, these bottles had been right away incubated in
BacT/Alert 3D (manufactured by means of BioMérieux)
an absolutely automatic blood culture approach for
identification of growth in culture. The negative results
have been followed as much as 7 days and final report was
issued. At the same time, in case of a positive progress,
the BacT/Alert robotically offers an alert. The positive
bottles had been then subcultured on MacConkey agar
for identification of microorganisms with the aid of
common microbiological ways.9 The antibiotics have been
given as per the international guidelines, sensitivity tests
and observed the efficacy of the antibiotics. This study
protocol has been approved via hospital ethics committee
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and we bought written and informed consent from the
study patients before the study.

RESULTS
Out of 100 blood samples subjected for culture, 27%
showed culture positive result. No anaerobic bacteria
identified in this study. Among these positive cases,
19 patients had Gram-positive (Staphylococcus aureus: 14,
Staphylococcus epidermidis: 5) and 8 had Gram-negative
infections (Escherichia coli: 4, Pseudomonas aeruginosa: 4).
Among the Gram-positive infectious patients, the
predominant causative organism was S. aureus. Out of
14 patients, 13 were susceptible for vancomycin 1 g
once in a week by intravenous (IV) route for 2 weeks.
Another 1 patient was susceptible for clindamycin 600 mg
3 times per day by IV route for 2 weeks. Similarly, out
of five patients with S. epidermidis, four patients showed
susceptible for vancomycin 1 g once in a week by IV
route for 2 weeks and one patient was susceptible for
clindamycin 600 mg 3 times per day by IV route for
2 weeks (Table 1).
Two Gram-negative organisms were observed with
equal numbers in this study. E. coli showed susceptible
for pazufloxacin (500 mg twice a day by IV for 2 weeks)
in 2 patients and another two patients were susceptible
for meropenem (500 mg twice a day by IV for 2 weeks).
P. aeruginosa has showed susceptible for imipenem with
cilastatin as a combinational therapy with 0.5 g once in 48 h
through IV for maximum 14 days (Table 1).
In view of this significance, vancomycin showed 89%
efficacy against S. aureus and S. epidermidis. 100% efficacy
has been observed in pazufloxacin and meropenem
against E. coli. and P. aeruginosa was susceptible 100% with
imipenem with cilastatin.

DISCUSSION
In this study, 27% samples processed have been culture
positive cases. No organism was detected from 74% blood
samples processed until 1 week of incubation and these
instances had been viewed as culture negative. Blood
culture positivity was visible in 27 of 100 (27%) cases which
is fairly scale down to different experiences of previous
authors.8,10,11 This may be when you consider that of
majority of the patients suggested to us are referred with
the aid of other experts or hospitals, and these patients
have been given antibiotics somewhere else earlier than they
reached our medical institution. Many patients developed
infections after hospitalization or after surgical procedure
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Table 1: Antibiotic profile for microorganisms caused BSIs
Microorganisms

Antibiotic

Staphylococcus aureus

1. Vancomycin
2. Clindamycin
1. Vancomycin
2. Clindamycin
1. Pazuﬂoxacin
2. Meropenem
Imipenem with cilastatin

Staphylococcus epidermidis
Escherichia coli
Pseudomonas aeruginosa

Dose

Route of administration

1g
600 mg 3 times a day
1g
600 mg 3 times a day
500 mg twice daily
500 mg twice daily
0.5 g

IV once in a week
IV daily
IV once in a week
IV daily
IV daily
IV daily
IV once in 48 h

Response (how many days)
2 weeks
1-2 weeks
2 weeks
1-2 weeks
1-2 weeks
1-2 weeks
7-14 days

BSIs: Blood stream infections

during which they already had been given antibiotics before
sampling of blood for culture.
Vancomycin acts on Gram-positive bacteria by inhibiting its
cellular wall synthesis. It must be given intravenously since
it has high molecular weight and not easily absorbed from
the intestine. Vancomycin dose has half-life approximately
6 h in subjects with normal kidney function.12 The half-life
is greatly increased in kidney failure (half-existence is up to
7.5 days in anephric patients, indicating minimal nonrenal
clearance), and dosage regimen is carried according to the
need of these patients.13,14 Bisiwe et al., (2015)15 revealed that
a vancomycin-resistant Gram-positive organism used to be
not recognized of their study and their discovering helps the
advice of utilizing vancomycin empirically to duvet Grampositive organisms in these patients while waiting for blood
culture outcome. The identical results were observed in our
study additionally. Published vancomycin protocols13,14 are
also adopted to inspire nontoxic and effective administration.
This study had been followed the same protocol.
Clindamycin is an antibiotic which stops the growth
of microorganisms especially bacteria. It binds on 50 s
ribosomal unit to inhibit protein synthesis. Its activity
against to respiratory infection caused by S. pneumoniae,
S. pyogenes, and MSSA, also an extensive variety of Grampositive and Gram-negative anaerobes.16 Clindamycin
is basically bacteriostatic agent shows time-dependent
endeavor at >4 times concentration than the MIC, and
has a moderate in vitro postantibiotic influence against
S. aureus.17 As a result, this study has been used clindamycin
for Gram-positive organisms which used to be now not
respond with vancomycin.

Gram-positive and negative microorganisms. Mostly, it is
used to treat intra-abdominal infections for 7-14 days. In
this study also followed the identical protocol.
Imipenem is a carbapenem antibiotic and cilastatin
facilitates the imipenem works efficiently by inhibiting the
breakdown in the kidney. Imipenem/cilastatin combination
is an antibiotic useful for the treatment of a number of
bacterial infections. It is a broad-spectrum beta-lactam
containing equal quantities of imipenem and cilastatin. It is
related to the penicillin/cephalosporin family of antibiotics,
but is classified as belonging to the carbapenem class. It has
activity against many aerobic and anaerobic Gram-positive
and Gram-negative organisms, including P. aeruginosa. Based
on the above fact, in this study, we used combinational
therapy for P. aeruginosa.
In conclusion, Gram-positive organism was predominant
to cause BSI. Vancomycin can be appropriate treatment
option for Gram-positive organisms. If vancomycin fails,
can use clindamycin as an alternate to vancomycin. In
Gram-negative organisms especially E. coli, pazufloxacin
and meropenem can be used based on the clinical
condition and sensitivity patterns of patients. Imipenem
with cilastatin may be served as a better combination for
treating P. aeruginosa infections.
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