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ABSTRACT

Reuse of dialysers is being practiced since the start of hemodialysis (HD) service in Nepal, which is cost
effective as well as safe. A retrospective study was done in Nepal Medical College and Teaching Hospital. We
reviewed case records of the year 2008 and retrieved required data such as pre and post urea, post dialysis
weight and ultrafiltration volume from 186 sessions of dialysis of 60 patients. Dialysis sessions were divided
into nine groups according to the number of use of dialyser. Out of 60 patients, 40 were male. Mean age of the
study population was 45.82±15.42 yrs (range 18-78).  Dialysers were reprocessed manually up to 9 times.
Adequacy of dialysis was assessed using single pool Kt/v (spKt/v) and urea reduction rate (URR). Mean pre
urea, post urea and spKt/v were 160± 51.2 mg/dL, 71.8±28.5 mg/dL and 0.95±0.28 respectively. Mean URR
was 54.82±11.24%. Out of total 186 sessions, spKt/v was ≥ 1.2 in only 31 sessions (17.0%). There was no
significant difference in mean spKt/v between the groups (p=0.87). When compared between the individual
groups e.g. 1st vs. 7th, 1st vs. 8th and 1st vs. 9th, there was no significant difference in spKt/v. Dialysis is inadequate
in most of our patients undergoing HD twice a week. Reuse of dialyser is effective in urea clearance and the
practice of reuse is cost effective and safe.
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INTRODUCTION

The burden of end stage kidney disease (ESKD) patients
requiring renal replacement therapy (RRT) is increasing
day by day in Nepal. Hemodialysis (HD) is one form of
RRT which is very popular in Nepal amongst
nephrologists and patients as well. The cost of RRT is
very high and HD is no exception. The average cost of
each session of HD varies between 1,500-3,000 NRs.
(US$ 19-38; 1 US$ = 80 NRs May 2009) (personal
communications) depending upon the centers. Due to
economic constrains, almost all of ESKD patients of
Nepal are undergoing HD twice a week each of four
hours duration. To further decrease the cost of therapy,
all HD centers are reusing dialysers which are
reprocessed manually in most of the centers. The cost
of HD in Nepal is very important because of very low
per capita income (US$ 418; 2007 1 US$ = 80 NRs May
2009) and unavailability of insurance/ re-imbursement
policies.

Different studies done in the past have shown that reuse
of cellulose or cellular acetate based dialysers were
beneficial as it rendered the membrane more
biocompatible with blood.1 For reprocessing, different
chemicals are used e.g. Renalin (made up of peroxyacetic
acid, acetic acid and hydrogen peroxide), formaldehyde
and glutaraldehyde.2 Reuse of dialysers is associated
with low cost. Reuse of dialyser is safe if the reprocessing

procedure is done as per the protocol.3 Reuse of the
dialyser may affect its performance as a result of
deposition of blood elements inside the lumen of the
blood compartment and on to the dialyser membrane.
Reprocessing procedure may also damage the membrane
thus affecting the performance.2

An index of dialysis dose is the fractional clearance of
urea which is expressed as Kt/v.4 Kt/v and urea reduction
rate (URR) are the indicators of dialysis adequacy. The
K-DOQI guidelines recommend a minimum spKt/v of
1.2 which corresponds to URR of 65.0% for HD thrice
a week.5 This study was carried out to assess the dialysis
adequacy of patients under HD in Nepal Medical College
and Teaching Hospital (NMCTH) and evaluate the
effectiveness of reuse of dialysers as to the best of our
knowledge this kind of study has not been done in Nepal.

MATERIALS AND METHODS

This was a retrospective study carried out in HD unit of
NMCTH. The study period was carried out in the year
2008.  Patients who were dialysed for four hours using
CAHP 1.3 (cellulose acetate; Baxter company) dialysers
and having data of pre and post blood urea level were
included in the study. We used Nikkisso DBB 26 and 27
(Japan) hemodialysis machines for HD. Blood flow
ranged from 200-250 ml/min and dialysate rate was fixed
at 500 ml/min. We used bicarbonate as a buffering agent.
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At the end of each dialysis session, dialyser and tubing
were immediately cleaned manually with hydrogen
peroxide and reverse osmosis treated water. After
thorough cleaning, the dialyser and tubing were filled
with 4.0% formalin and stored with proper labeling.

We reviewed case records of patients on HD and
retrieved the required data from 186 sessions of HD of
60 patients. All the data required such as age, sex,
ultrafiltration volume, post dialysis weight, pre and post
blood urea were entered in a data sheet of Microsoft
office XP Excel Worksheet. Adequacy of dialysis was
assessed using single pool Kt/v (spKt/v) and URR. Data
were analyzed using the software SPSS ver. 11.5. spKt/
v was calculated using the formula:6

Sp(Kt/v)= -ln(R-0.008xt)+(4-3.5xR)xUF/W; where,
R=post Blood urea nitrogen (BUN)/pre BUN; t=
duration of hemodialysis in hours; UF= Ultrafiltrate
volume in liters; W= post dialysis weight in Kg.

URR was calculated with the formula:7

100X(1-Post BUN/Pre BUN)Mean and standard
deviations of age, pre urea, post urea, spKt/v and URR
were calculated. Dialysis sessions were grouped into
nine groups according to number of uses of dialyser.
spKt/v of >1.2 and URR of >65.0% are considered to
be adequate dialysis.5 Anova test was used to compare
the means between the groups. Independent‘t’ test was
used to compare the means between 1st and 7th, 1st and
8th, 1st and 9th use. p value of <0.05 was taken as
significant.

RESULTS

There were total of 60 patients out of which 40 were
males. Total of 186 sessions of dialysis sessions were
included. Mean age of the study population was
45.82±15.24 years (range 18-78). We reused dialysers
for maximum of 9 times. Mean pre urea and post urea
were 160± 51.2 mg/dL and 71.8±28.5 mg/dL
respectively. Likewise mean spKt/v and URR were

0.95±0.28 and 54.82±11.24%
respectively. Only in 31 sessions
(17.0%) of 186 sessions spKt/v was
≥ 1.2. Table-1 shows mean pre urea,
mean post urea and mean spKt/v of
individual use of dialysers.

There was no significant difference
in mean spKt/v between the groups
(p=0.87). When compared between
the individual groups e.g. 1st vs. 7th,
8th and 9th, there was no significant
difference in mean spKt/v (Table-2).

There were no reported incidences of febrile reactions
and other untoward side effects related to the reuse of
dialysers.

DISCUSSION

Results showed the average spKt/v as 0.95±0.28 which
is far less than the recommended spKt/v of ≥1.2. URR
was noted 54.82±11.2% which is also less than the
recommended value of 65.0%.  In our study only 17.0%
of the sessions had received adequate dialysis. Previous
study from Nepal also showed that around 75.0% of the
population had inadequate dialysis, where, URR was
57.3%.8 Studies from neighboring countries like India
and Pakistan also showed inadequate dialysis in their
population. In India, Rao et al reported that only 50.0%
of the dialysis delivered a spKt/v of ≥1.9 In a study by
Anees et al, URR of Pakistani patients was adequate in
31.0% only.10 In studies from Malaysia11 and Iran12, spKt/
v were 1.5 and 1.17 respectively which are quite
comparable with the recommended Kt/v. Kt/v is related
with URR. Inadequate HD can increase the risk of
mortality and morbidity hence hospitalization.
Inadequate HD can also result in malnutrition, functional
impairment and anemia.12 Owen et al in their
retrospective study concluded that URR of <60.0% was
associated with increased mortality.13 In another
retrospective study by Collins et al, spKt/v was shown
to be independently associated with patient survival.14

Japanese Patient Registration Committee has reported
progressively decreasing risk of death with increasing
spKt/v value of up to 1.8.15 This shows that the dialysis
of most of our patients who are undergoing HD twice a
week is inadequate and our patients are at increased risk
of mortality and morbidity. To achieve the recommended
spKt/v, we have to increase the frequency of
dialysis.Reuse of dialyser is practiced in many countries
of the world especially in Asia and North America. Reuse
of dialyser is desirable because it is cost effective and
has benefit of elimination of 1st use syndrome and
improved biocompatibility. Waste disposable is also
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decreased with reuse of dialysers which decreases the
environmental impact.16,17 Reuse of dialysers is very
common in India, Pakistan, China and Singapore where
the incidence of reusing is practiced in >95.0% of HD
centers. In Nepal as well as in neighboring countries,
most of the centers are reprocessing dialysers manually.
Reprocessing of dialyser is generally done with
automated machines in developed and developing
countries e.g. in Singapore, Australia, Saudi Arabia,
South Korea, US and European countries. Countries like
India, Pakistan, and Philippines are reprocessing
dialysers manually.18

Reuse of dialyser is associated with decreased cost of
HD. This is especially important in countries like Nepal.
In the present study, we could not compare the cost
between reuse and single use dialyser as in our study
we did not have patients who were on single use dialyser.
However, in Nepal cost of CAHP 1.3 dialyser is around
1400 NRs (US$ 17.5 1 US$ = 80 NRs May 2009). On
an average we are reusing dialysers seven to nine times.
So when dialyser is reused, one patient can save up to
8400-11200 NRs (US$ 105-140 1 US$ = 80 NRs May
2009). Cost of one session of HD in our center is 2000
NRs (US$ 25 1 US$ = 80 NRs May 2009) when dialysers
are reused for 7-8 times. One session of HD in India
cost between US$ 15 and 40.19 Therefore, the cost one
patient saves, is around 50.0% when dialysers are reused
for 7 times. If we can reuse dialysers for more sessions,
the saving can further increase. Frequency of reuse can
vary with the facility available and averages 17 reuse
per dialyser when automated reprocessor is used.
Orlowski et al reported in their study that multiple uses
of dialysers could save cost up to 70.0%.16 Wittich et al
have shown in their study that reprocessing of high flux
dialyser can save up to 95.0% annually when the dialyser
is reused for 20 times.18 Other several studies have shown
substantial savings with reuse.17 However, Manns et al
have shown that there is an increased hospitalization
rate (but not mortality) of reuse group and cost saving
was also small.20

There was no significant difference in Kt/v amongst the
groups in our study. Other studies also show similar
results. Orlowski et al showed in their study that decrease
in elimination effectiveness was statistically irrelevant
and had no clinical significance.17 Cheung et al reported

slight decrease in urea clearance
of about 1.0-2.0% per 10 reuses
regardless of the porosity of the
membrane and reprocessing
methods.2 Collins et al did not
find any significant difference in
relative risk of death or in

hospitalization risk among reuse as well as non reuse
groups.21 There was a trend for urea, creatinine and
phosphate clearance to decrease with reuse for both the
low and high flux dialysers but not satisfactorily
significant. â2 microglobulin (â2MC) clearance
decreased substantially with the reuse of high flux
dialysers and the clearance of â2MC depended on both
the membrane materials and the reprocessing
technique.2,22 Murthy et al observed in their study that
the urea and creatinine clearance were better preserved
in reprocessed cellulose based dialysers than with
synthetic dialysers. They also observed that â2MC was
not cleared with cellulose dialysers and new F80B
(polysulphone) dialysers didn’t behave as high flux
dialysers but became one only after reprocessing with
bleach and formaldehyde for 15-20 times to reach the
â2MC clearance cut off level of 20ml/min.23 In view of
saving and insignificant difference in Kt/v with the number
of reuse of dialysers, we can recommend reusing dialysers
in a resource poor country like Nepal provided
reprocessing procedure is performed according to
described protocol. In a study by Drozdz et al, they found
that reuse was safe if the reprocessing protocol was strictly
observed and they also did not find any significant
influence of reprocessing procedure on Kt/v.3

There was no difference between the overall rate of
pyrogenic reaction between the reusers and non reusers.
Gram negative bacterial infections have been reported
in reprocessed dialysers but most of the infections have
been attributed to use of contaminated water supply and
dialysate. There has been conflicting reports on mortality.
But it appeared that mortality was more likely to be
affected by dialysis dose, nutrition and anemia
correction.18

Dialysis is inadequate in our patients who are on HD
twice a week. Reused dialyser is efficient as well safe
and cost effective. Adequacy of dialysis can be increased
by increasing the frequency of dialysis, introduction of
insurance/re-imbursement policy and reusing dialyser
for maximum times after being reprocessed as per the
protocol. However, a prospective large scaled
multicentered trial is required to confirm this finding.
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