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Abstract:
Background: End stage renal failure (ESRF) patients maintained on regular haemodialysis (HD) have a high
risk for serious Staphylococcus aureus infection. It is a major cause of morbidity in haemodialysis patient.
Chronic dialysis patients are more prone to Staphylococcal infection because of their decreased immunity and
increased skin colonization by Staph. aureus. One of the important source of Staph. aureus is the anterior nares
other than vascular access site. Elimination of Staphylococcal nasal carriage results in significant lowering of
infection rate. Objective: To find out the incidence of nasal carriage of Staph. aureus in haemodialysis patient
and Staphylococcal bacteraemic haemodialysis patient and the sensitivity pattern. Design: This was a cross
sectional study. Setting: Department of Nephrology, Bangabandhu Sheikh Mujib Medical University (BSMMU),
Shahbag, Dhaka, from June 2010 to Sept 2011. Methods: A total of 104 patients underwent haemodialysis by
central venous catheter during the study period who fulfill the inclusion criteria were selected. Inclusion criteria
was patients admitted for haemodialysis and exclusion criteria were patients having clinical focus of infection,
I/V cannula in situ with features of suspected phlebitis. Results: Out of 104 study patients, majority were male
(57.7%). Out of 104 patients 20 (19.2%) patients had bacteraemia and out of 20 patients 8 (40%) patients had
Staphylococcal bacteraemia and out of 8 patients 5 (62.8%) patients had positive nasal swab culture. Staph.
aureus was 100% sensitive to Amoxicillin plus Clavulanic acid, Methicillin and Vancomycin. Conclusion:
Haemodialysis is an important method of treatment of ESRF patients. One of the major problem is bloodstream
infection. The commonest causative organism of infection is Staph. Aureus and antibiotics which are sensitive to
common organisms are Amoxicillin plus Clavulanic acid, Methicillin and Vancomycin.
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Introduction:
Haemodialysis is required in end stage renal failure
(ESRF) patients. Haemodialysis patients are
particularly predisposed to infection. Infection
remains one of the most frequent causes of
morbidity, mortality and hospitalization among long
term haemodialysis (HD) patients1. The United
States Renal Data Service (USRDS) database
review revealed that 15-17% of hospitalizations
among patients on long term HD were related to
infectious complications of vascular access2.

important factor in the development of most
infections due to this organism4,11,12.
Due to an increasing number of infections caused by
methicillin resistant Staph. aureus (MRSA) strains,
therapy has become problematic. Therefore,
prevention of Staphylococcal infections has become
more important. Carriage of Staph. aureus appears
to play a key role in the epidemiology and
pathogenesis of infection. Staph. aureus colonize at
the anterior nares in over 42% of HD patient, which
play a major role in body expansion of this germ and
consequently the HD patients infection risk2,13.

Staph. aureus is one of the most important
pathogens worldwide and has emerged as a
prominent organism infecting critically ill persons36
. The impact of Staph. aureus on human health has
dramatically increased as a result of its remarkable
ability to became resistant to antimicrobial7-10.
Although asymptomatic nasal colonization with
Staph. aureus is common, it appears to be an

Bacteria harboring in the nose passes to the hands
and, from the hands, to the skin14-16. From the skin,
it may cause infection by any foreign substance such
as a graft or a dialysis catheter. Boelaert et al.
showed that 84% of nasal Staph. aureus patients
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carried this bacteria on their hands. Even more,
molecular typing revealed that strains from nares,
skin and infectious sites are identical in 91% of
cases13,17.

Culture was done in the department of
Microbiology, Bangabandhu Sheikh Mujib Medical
University, Shahbag, Dhaka.
Results:
Out of 104 patients majority of the study patients
were male (57.7%) and male to female ratio was
1.36:1.

In healthy subjects, over time, three patterns of
carriage can be distinguished: about 20% of people
are persistent carriers, 60% are intermittent carriers,
and approximately 20% almost never carry Staph.
aureus. Several factors increase the risk for
bacteraemia in haemodialysis patients such as
immunosuppressive therapy, hypoalbuminemia and
diabetic state, site of catheter insertion and duration
of catheter dependence, repeated puncture of skin
(e.g. haemodialysis or continuous ambulatory
peritoneal dialysis, intravenous drug addicts)18.

Female
42.3%

Male
57.7%

Most episodes of bacteraemia are associated with
vascular access and specially with central venous
catheter. The risk of infection from central venous
catheter is estimated to be 10 times higher compared
to arteriovenous fistula infection. Elimination of
carriage has been found to reduce the infection rates
in surgical patients and those on haemodialysis.
Elimination of carriage appears to be an attractive
preventive strategy.

Figure-1: Gender distribution of the patients
(n=104)
Out of 104 patients 41 (39.4%) patients were carrier
of Staph. aureus, 20 (19.2%) patients had
bacteraemia, 8 patients had Staphylococcal
bacteraemia and out of 8 patients 5 (62.5%) patients
had positive nasal swab culture. Staph. aureus was
100% sensitive to Amoxicillin + Clavulanic acid,
Methicillin and Vancomycin.

Materials and Methods:
This study was carried out in the department of
Nephrology, Bangabandhu Sheikh Mujib Medical
University, Shahbag, Dhaka, from June 2010 to
September 2011 on the patients admitted in
department of Nephrology of BSMMU having
indication of haemodialysis with vascular access.
Patients with fever and patients who are already on
antibiotic for other reason were excluded. From all
the participants history has been taken, physical
examination has been done and necessary
investigations were carried out.

Positive

37.50%

62.50%

Patient’s estimated glomerular filtration rate (eGFR)
has been calculated by using Cockcroft and Gault
(CG) equations. Initially from all, nasal swab was
collected aseptically. Patients were followed for
appearance of fever with chills. As soon as fever was
appeared blood sample and nasal swab were
collected aseptically and sent for microbiological
study. 5 ml blood was inoculated in Trypticase Soya
broth and was incubated at 37°C. The culture bottle
was observed for development of any turbidity on
every alternate day. Subculture was done on blood
agar, chocolate agar and MacConkey’s agar
medium. The organisms were identified by using
Triple Sugar Iron agar (TSI), Motility Indole Urea
agar (MIU) and Citrate medium. Nasal swab were
cultured in blood agar and MacConkey’s agar
media. Subsequently Coagulase test was done to
confirm Staph. aureus. Any focus of infection was
clinically sought. In presence of any focus of
infection, patient was excluded from the study.
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Figure-2: Distribution of patients in relation to
bacteraemia (Staph. aureus) and positivity of
nasal swab culture (n=8)
Table-I shows 41 (39.4%) patients were carrier of
Staph. aureus. Table-II shows 20 (19.2%) patients
had bacteraemia and 84 (80.8%) patients did not
have bacteraemia. Table-III shows Staph. aureus
was found in 8 (40%) and other organisms were
found in 12 (60%) patients.
Table-I: Incidence of nasal carriage of Staph.
aureus in study subject (n=104)

(19)

Parameters

Positive
No. (%)

Negative
No. (%)

Nasal carriage of
Staph. aureus

41 (39.4)

63 (60.6)

in another study it was occurred in 11% of cases33.
Staphylococcal bacteraemia was observed in 8
(40%) and in another study Staph. aureus was found
in 32.4% of cases34.

Table-II: Bacteraemia in study subjects (n=104)
Parameters

Positive
No. (%)

Negative
No. (%)

Bacteraemia

20 (19.2)

84 (80.8)

Out of the 8 patients of Staphylococcal bacteraemia
5 (62.8%) patients had positive nasal swab culture
having similarity with another study where it was
reported that Staph. aureus isolated from
haemodialysis patients with blood stream infections
were clonally identical to those obtained from their
nasal specimen in 82.2% of cases, suggesting that
the organism in blood stream originates from the
patients own nasal flora.

Table-III: Distribution of Staph. aureus among
bacteraemic patients (n=20)
Organism

No.

%

Staphylococcus aureus

8

40

Others

12

60
These staphylococcal infections present a serious
clinical problem in the routine management of the
haemodialyzed patients. That is why, a greater
understanding of Staph. aureus colonization
prevalence and microbiology is essential to guide
efforts in reducing antibiotic resistant strains spread.
Furthermore, the nasal application of an
antistaphylococcal drug temporarily decolonizes the
nose and other parts of the body sites, which
prevents infection. Staph. aureus was 100%
sensitive to Amoxicillin + Clavulanic acid,
Methicillin and Vancomycin. Imipenem was
sensitive to 87% of cases. In one study, it was also
found that Staph. aureus was sensitive to
Vancomycin in 100% cases18. In another study, it
was found that Ciprofloxacin was sensitive to the
most of the gram positive and gram negative
organisms34.

Table-IV: Distribution of the study patients
according to sensitivity (n=8)
Antibiotic

Staph. aureus
Number (%)

Amoxicillin +
Clavulanic acid

8 (100.0)

Cloxacillin

3 (37.5)

Imipenem

7 (87.5)

Linezolid

6 (75.0)

Methicillin

8 (100.0)

Vancomycin

8 (100.0)

Discussion:
This study was carried out to find out the frequency
of nasal carriage of Staph. aureus in haemodialysis
patient and sensitivity pattern of the organism.
Majority of the study patients were male (57.7%)
and male female ratio was 1.36:1. The most
common cause of CKD was Glomerulonephritis
(63.46%), Diabetic nephropathy was the second
common cause (31.73%). Other study showed that
in our country Glomerulonephritis is the most
common cause of CKD19.

Limitation of the study:
This study was conducted at a single centre with
small sample size and short duration. So, it may not
be the representative of other centers. Clonal
identification of bacteria is not available in our
country.
Conclusion:
Haemodialysis is an important method of treatment
of ESRF patients. One of the major problem is
bloodstream infection. The commonest causative
organism of infection is Staph. aureus. One of the
important source of Staphylococcus is the anterior
nares. It can be reduced by proper antiseptic measure
during needling and appropriate nursing care.
Antibiotics which are sensitive to common
organisms is Amoxicillin + Clavulanic acid,
Methicillin and Vancomycin.

An overall incidence of nasal carriage of 39.4% was
observed in this study. It was observed 38.5%,
35.43%, 35%, 53% in elsewhere20-22. However, in
previous reports, it was relatively lower, between
11.25% and 31.4% 23-25 and the rate was higher
between 44% and 84% in other studies26-29. One
explanation for this variability may be that factors in
the host, such as nutritional status, race, age, sex,
hormonal
factors,
anatomical
alterations,
bactericidal activity of nasal secretions, epithelial
cell receptors and/or local immunity associated with
IgA predispose some patients to be Staph. aureus
nasal carriage. Other reasons may be related to
bacteria and/or environment30,31. Out of 104 patients
20 (19.2%) patients had bacteraemia. In one study
bacteraemia was occurred in (17.14%) of cases32 and
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