Bacteriological Quality of Treated
Water and Dialysate in Haemodialysis
Unit of A Tertiary Care Hospital
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ABSTRACT Materials and Methods: A retrospective review of records of treated

Introduction: Haemodialysis is one of the treatment modalities ~ Water and dialysate samples sent to the Microbiology laboratory
for patients suffering from end stage renal disease (ESRD). for analysis of bacteriological contamination of the water used in
Dialysis patients are exposed to large volumes of water for ~haemodialysis treatment from January 2013 to June 2014 was
production of dialysis fluids. Treated water and dialysate come  conducted. The acceptable limits for treated water and dialysate
in direct contact with the patient’s bloodstream. Such patients ~ Were taken as <200 GFU/ml and < 2000 CFU/ml respectively as per
suffer from abnormalities of the immune system, making them Government of India Guidelines for Maintenance Haemodialysis.
more susceptible to infections. Microbial contamination of the  Results: Thirty six samples of treated water and 394 samples of
treated water and dialysate can lead to biofilm formation and  dialysate were analysed for bacteriological contamination. 4 out of 36
release of endotoxins in Haemodialysis system. These can give  (11.1%) samples of treated water and 44 out of 394 dialysate samples
rise to pyrogenic reactions in the short term and 2 amyloidosis,  (11.2%) showed unacceptable bacteriological growth.

atherosclerosis, and increased mortality in the long term. Conclusion: Regular and continual monitoring of the disinfection

Aim: To assess the bacteriological quality of treated water protocol of the water distribution system in haemodialysis unit is
and dialysate used in the Haemodialysis unit of a tertiary care  necessary to get good microbiological quality of treated water and
hospital. dialysate fluid.
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INTRODUCTION AIM

The burden of End stage kidney disease is on the rise worldwide with ~ The aim of this retrospective study is to assess the bacteriological
about 100,000 new patients developing this disease in India every ~ quality of treated water and dialysate used in the Haemodialysis unit
year [1,2]. With the kidney donor programme stillin its primitive stage ~ ©f M.S. Ramaiah Hospital, Bangalore.

dth iated fi ial ints, f th i in Indi
and the associated financial constraints, most of the patients in India MATERIALS AND METHODS

live on maintenance dialysis [3]. It is estimated that the population ; ) .
requiring dialysis is growing at the rate of 10-20% annually with only The study vvgs con.ducted in M.S. Ramaiah Hospital, Baqgalore.
A retrospective review of records of treated water and dialysate

16.3% being able to afford it [1,2]. This is just the tip of the iceberg samples sent to the Microbiology laboratory for analysis of

because no national registries exist in our country. bacteriological contamination of the water used in haemodialysis
Patients undergoing dialysis are exposed to large volumes of water  treatment from January 2013 to June 2014 was conducted. Total
(~ 400 litres/week) for production of dialysis fluids [4]. Treated water ~ number of 36 treated water samples and 394 Dialysate samples
and dialysate come in direct contact with the patient’s bloodstream. ~ Were analysed during this period.

Such patients, because of uremia and its related metabolic =~ Sample collection: Treated water samples were collected
consequences, have a debilitated immune system. The situation ~ immediately past the water purification system (Reverse Osmosis)

is potentially aggravated by the lack of protective barrier of the — Water tank and from Reverse Osmosis (RO) lines SUPD'Yihg the HD
unit. Dialysate samples were taken from each haemodialysis machine

where dialysate exits the dialyzer in the HD unit. The sample ports

were disinfected with alcohol and allowed to dry before collecting

Haemodialysis (HD) system and release of endotoxins. Biofilm once  and water allowed to flow for a minimum of 2 minutes at normal
formed is difficult to remove inspite of regular disinfection and isthe  pressure and flow rate before the samples were drawn. Samples
constant source of endotoxins, peptidogycans and fragments of  were collected using a “clean catch” technigue to minimize potential
bacterial DNA that can cross the dialyser membrane and stimulate  contamination of the sample [3].

cytokine production and trigger elevation of acute phase reactants.  sample processing: Mueller Hinton Agar plates (150mm diameter)
These cangiverise toacuteintradialytic complicationslike fever, chills,  were used. The samples were mixed by vortexing. 0.1ml of treated
hypotension, headache, nausea, cramps [5]. Studies also suggest  water samples were pipetted and placed on the centre of the plate.
evidence of a possible relationship between water contamination  Dialysate samples were inoculated onto separate Mueller Hinton
and long-term morbidity, 2 amyloidosis, atherosclerosis [6,7]. Agar plates using 1l calibrated loop. The sample was spread with
Microbial quality of dialysis fluids is still too often a neglected @ COO} alcohol flamed glass rod spreader onto the plate. The plates
problem. It is critical to monitor the bacteriological quality of dialysis ~ Were incubated at 35°C for 48 hrs [3].

water. Good quality water can help improve patient’s quality of life ~ Interpretation: For treated water, the colony count/ml was
and could possibly increase their survival rates [8,9]. determined by multiplying the number of colonies seen by 10. The

gastrointestinal tract and detoxification by kidneys, which places
them at a higher risk of acquiring infections [5,6].
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number of colonies seen was multiplied by 1000 to get the colony
count per ml of dialysate sample.

The acceptable limits of bacterial contamination for Treated water
and Dialysate were taken as less than 200 CFU/ml and less than
2000 CFU/ml respectively in accordance with the Govt of India
guidelines for Haemodialysis [3].

RESULTS

4 out of 36 (11.1%) of Treated water and 44 out of 394 (11.2%)
dialysate samples showed growth above acceptable limits of
bacterial contamination [Table/Fig-1,2].

In cases of samples showing unacceptable levels of bacterial
contamination, disinfection of the water treatment system was
repeated and follow-up cultures done until samples showed growth
within acceptable limits.

TREATED WATER

Contaminated
samples
11.1%

[Table/Fig-1]: Treated Water Analysis

DIALYSATE

Contaminated
samples
11.2%

[Table/Fig-2]: Dialysate Analysis
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Study By Unacceptable Samples

Treated Water (%) Dialysate (%)
Klein et al., [10] 35.3 19
Bambauer et al., [11] 17.8 1.7
Asserraji et al., [12] 9.2 Nil
Present study 111 11.2

[Table/Fig-3]: Comparison with other similar studies

DISCUSSION

The results of our study were found to be in the same range as other
similar studies [8,10-13]. In a cross-sectional survey done across
51 chronic and acute dialysis centres in the central United States,
35.3% of the water samples and 19% of the dialysate samples
did not satisfy the AAMI guidelines [10]. A study done in Germany
observed that 17.8% of all water samples and 11.7% of all dialysate
samples showed contamination higher than the accepted standard
values [11]. Study conducted by Asserraji et al., in Saudi Arabia
found the incidence of unacceptable bacterial contamination of
treated water to be 9.2% while dialysate samples did not show
any contamination. They suggested that frequent disinfection of
the water treatment plant is required to get better quality water for
production of dialysis fluids [12].

In a similar study done by El-Koraie et al., out of 321 samples
taken from different points in the water distribution system and the
dialysate sampling system, 16.8% samples showed unacceptable
growth. They concluded that HD centres need regular monitoring
and maintenance to provide good quality haemodialysis [13]. Various
studies have also suggested incorporation of endotoxin assays to
monitor the quality of water used for production of dialysis fluids
[7,13-15].

In a survey done by the Japanese Society for Dialysis Therapy
(JSDT) on bacteriological quality of dialysis fluid in all the dialysis
facilities in Japan, 3.9% and 2.6% samples were found to be
outside acceptable limits in 2006 and 2007 respectively. They
found that the survival rate in dialysis patients in Japan was very
high as compared to those of the other countries. The good
quality of water and dialysate used in their dialysis facilities was
suggested as one of the probable reasons for decreased rates of
mortality in their patients [8].

Results of few studies similar to the present study are depicted in
[Table/Fig-3].

Different guidelines suggest different reference values as acceptable
limits of contamination. The AAMI guidelines recommend <200 CFU/
ml of treated water and <2000 CFU/mI of dialysate as permissible
limits of contamination. The European Pharmacopoeia is more
stringent, with growth > 100 CFU/mI each of dialysate and treated
water considered as unacceptable [3].

This study highlights the importance of regular monitoring of quality
of water used in HD units. Compliance could be increased further
by frequent disinfection of the HD system. It is necessary to upgrade
the disinfection protocols of the HD system. Further studies need to
be done to identify the causes of contamination. Other options of
disinfection of the water systems can be explored.

LIMITATIONS

Endotoxin assays could not be done due to financial constraints as
this stays the limitation of our study.

CONCLUSION

The quality of dialysis water depends on microbial contamination of
untreated water, water purification techniques used and maintenance
of water treatment and distribution systems. It is necessary to
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regularly monitor the quality of water used in HD units. Also, adoption
and strict implementation of standard disinfection protocols of the
water distribution and HD system is required to obtain good quality
of water to minimize exposure of these immunodeficient patients to
contaminated sources of water.
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