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DIALYZER REUSE: A LOGICAL PRACTICE IN HEMODIALYSIS
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Summary

The practice of hemodialyzer reuse has been
become an integral part of hemodialysis treatment
both in the developed and developing countries
since its conception. We studied the reuse of
hemodialyzer in 24 stable chronic hemodialysis
patients who have been registered in the dialysis
unit of Chitagong Medical College Hospital for
maintenance hemodialysis. During the study
period, 24 dialyzers were used and reused for 24
patients for a total of 144 sessions of dialysis.
After each use, dialyzer membrane clearance was
tested by measuring the dialyzer’s fiber volume of
blood compartment, and the efficacy of the dialysis
was determined by measuring the urea reduction
ratio (URR). The mean dialyzer volume was 65 +
0 mland 52.8 + 3.0 ml at the I* and at the 6" use,
respectively. The mean URR was 52.4 + 7.5% at
the first use and 49.8 + 7% at the 6™ use. No
significant reduction of dialyzer volume and its
efficacy was observed between the 1* and 6" use of
dialyzer. The result of this study showed that
dialyzer reuse up to 6™ time does not decrease its
clearance capacity significantly. Moreover, a total
cost saving of 59.75% was achieved with the reuse
of dialyzer in our dialysis center. We can conclude
that our dialyzer reuse up to 6™ time is safe with
maintaining its efficacy, as well as a logical
practice with major economical benefits for the
poor chronic renal failure patients,

Key words
Hemodialysis; dialyzer reuse; dialyzer efficacy;
economical benefits

Inroduction
Now a days, dialyzer reuse has been become a
logical practice in almost all countries in the world
except in Japan, most of the Middle East counties
and a few scattered countries in Europe and South
America'. Although, there were some controversial
reports about its efficacy, safety and cconomic
benefits since the development of dialyzer reuse
concept in 1964>*, And some previous studies also
showed that there are increased rates of infection
with higher rate of mortality and morbidity with
dialyzer reuse®,
1. Associate Professor of Nephrology
Chintagong Medical College, Chittagong
2. Assistant Professor of Nephrology
Chittagong Medical College, Chittagong
3. Professor of Nephrology
Chittagong Medical College, Chittagong

Correspondence: Dr Md Abul Kashem

But, more recent studies evidenced that reuscd
dialyzer is safe and more beneficial than single use
dialyzer due to less risk of hemolysis and first use
phenomenon, like leucopenia, complement
activation, and anaphylactic reaction®®, Despite
some discourage reports; the practice of dialyzer
reuse has been increasing throughout the world,
especially in the developing countries due to more
immunological tolerance besides its major
economic benefits. Recently, Agoda ct al’. reported
their preliminary evaluation of 2000 patients from
the USRDS data that there is a significant increase
in the percentage of HD-units practicing reuse from
68% to 81% during the period of 1989-1996. They
also showed that there was an increase in
prescription of higher dialysis dose, greater reuse of
high-flux dialyzer and higher serum albumin levels
in the units practicing reuse. Although, we have
been doing the practice of dialyzer reuse (2-6 times)
at our dialysis unit for a while, the efficacy of
dialyzer and its exact economical advantage in reuse
were not systematically cvaluated earlier, In this
study, we evaluated the efficacy of dialyzer by
measuring urea reduction ratio (URR) after each
use, and the cost benefits of the reuse procedure in
24 stable chronic renal failure patients who are on
maintenance hemodialysis in our dialysis unit.

Materials and methods

Twenty four stable end stage renal disease (ESRD)
paticnts (20 males and 4 females; mean age of 43.5
+ 111 years) who have been on regular
hemodialysis at our center were included in this
study. Informed consent was signed by each patient
after explaining the purpose of the study. Fthical
clearance of the study was obtained from the local
Ethical Committee of the institute. Each patient
underwent regular dialysis (2 sessions ie., 8
hours/week) with the same dose of heparin (5000
units/session), and with blood flow of 200-250
ml/min and acetate dialysate flow of 500 ml/min.
The patients who were on itregular dialysis, used
dialyzer single time or declined informed consent
excluded from the study. We used 1.2 sq. m
Hemophan dialyzer (Diacap, B-Braun, Germany)
during the study period. After each use, the dialyzer
was cleaned manually as follows; first dialyzer was
rinsed with filtered water until it was blood free and
final cleaning was done with 6% hydrogen
peroxide.
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The fiber bundle volume of dialyzer was measured
by purging the filled blood compartment with air
and measuring the volume of obtained fluid.

The change in dialyzer volume was recorded after
each use. Dialyzer was discarded if the membrane
was ruptured or if the dialyzer volume loss was
more than 25% at any single use. [f the dialyzer's
membrane and volume was alright, then the dialyzer
was processed for sterilization with 3.7%
formaldehyde. The whole process of preparation of
a dialyzer for reuse took about thirty minutes
including the initial check-up for any fiber breaks
and measurcment of dialyzer volume, After all
procedures the dialyzer was labeled by the
individual name of patient after 1 use and stored at
room temperature for the next uses. Each dialyzer
was cross-checked by the dialysis nurse for correct
labeling before reuse. Rinsing of dialyzer with
normal salinc was as usual before connecting the
patients,

Blood samples were drawn from the arterial side (at
the initiation of dialysis) and from the venous side
(at the end of dialysis), and processed for urea
estimation by a standard laboratory method. All
data were recorded in a pre-structured sheet. Urea
reduction ratio (URR) was calculated by the
formula; (1- post HD urea/pre HD urea level) and
expressed in percentage to represent the cfficacy of
dialysis. During the dialysis period, if any patient
developed any adverse events such as, access
problem, allergic reaction, infection or any other
medical illness, were recorded accordingly. We
calculated the cost of 6 sessions of dialysis per
patient with and without dialysis reuse. This
calculation was done on the basis of local market
price of the dialysis items without adding any
percentage of profit,

Statistics

All data are shown as mean = SD. Paired t test was
used to analyze the data and statistical significance
was considered when the P value was <0.05.

Results

The demographic and the clinical charactenstics of
the dialysis patients are shown in table I. Out of 24
patients 20 were males and 4 were females, having
dialysis duration of 6-40 months. Mean age of the
patients was 43.5 + 1.1 years.

Table I : Patient's demographic and clinical characteristics

S ]

435+ 11.1 years

Male/ Female ratio 6:1
Dialysis duration 6-40 months
CRF CAUSES

Chronic Glomerulonephritis 11 (45.8%)
Diabetic nephropathy 08 (33.3%)
Others 05 (20.8%)
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Table Il : Dialyzer volume and urea reduction ratio in reuse
P e

Dhlyser 6520 39110 N2 562:25 M6:28 523230
vohamz {mi}
URR(%) 524475 512296 506:96 304430 500290 438474

Initial dialyzer volume was 65.0 £ 0 ml which
reduced to 52.8 + 3.0 ml after 6™ use (table 1T) and
the percentage of mean dialyzer volume reduction
was 18.77%. The mean urea reduction ratio (URR)
was 52.4 + 7.5% at the 1® use and 49.8 = 7% at the
6" use of dialyzer (table 2) and the P value was >
0.1 (standard error difference 2.15). Changes of
dialyzer volume and URR after each use of dialyzer
were shown in figure 1.

Changes of Dialyzer volume and Urea reducSion ratio

Change in %
=28

There was a positive correlation between the
percentage of dialyzer volume reduction and the
percentage of URR as shown in figure 2. Heparin
was used with maximum dose of 5000 units/session.
However, no episode of bleeding or prolonged post-
dialysis hemostasis was noted. No significant
episode of infection, allergic reactions or access
problems was noted in patients during the study
period. No labeling error was happened in reuse
procedure, In dialyzer reuse, the total cost of the
dialysis was taka 2,900/~ for total 6 sessions of
dialysis in one patient. But, in case of single usc of
dialyzer, the cost would be taka 7,200/= for the
same number of dialysis sessions. Thus, one patient
showed a saving of taka 4,300/= (59.75%) for only
6 sessions of dialysis i.e., erly saving of taka
74,568/= per patient, The dialysis expenses for 6
sessions of dialysis in a patient with and without
dialyzer reuse are shown in table IIL

Table 111 : Dialysis expenses in 6 sessions with and
without dialyzer reuse

=2 & biood line ¢

|5t mse Tk 300

20d us2 Tk 300/

Jed use Tk 300 TN Tk
dth use Tk 3 T Tkl
3th use Tk 300/ T3 Ted
6th use Tk 3o T Tedlv
Total TEIS000  Te9L TkIBW  Tx200=
Ghoul Tk 7200= Tk 2000
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Discussion

The results of this study showed that dialyzer reuse
up 1o 6 times does not compromise its clearance
capacity, as the URR was maintained well all
through the reuse period and the dialyzer clearance
capacity was directly related to the dialyzer
reduction volume. In our study, we used the
recommended dialyzer volume in reuse (more than
80%) to achieve the optimum solute clearance.
Although, repeated failure 1o reach a target number
of reuse has been observed previously because of
loss of dialyzer’s fiber bundle volume, usually
results from clotting in the fiber'”, we did not get
such failure possibly because of optimum dose
heparin use.  However, in spite 5000 units heparin
use per session; we did not notice any episode of
bleeding disorder in our patients. We measured the
clearance of small solutes i.e., urea which was well
maintained all through the study, as evidenced by
other studies'!- '2.

During the study period of dialysis reuse, no patient
showed any short term adverse cffects like febrile
cpisodes or infections.  Although, a higher
frequency of infection has been reported in some
centers  especially where dialyzer reuse are
practicing more than 20 times which has been
largely attributed to microbial contamination of
water'*'Y, The increased morbidity and mortality
have been described in dialyzer reuse previously,
which are largely associated with the type of
germicide used, infection outbreak, type of dialysis
facility (hospital based or clinic based), and type of
dialyzer use (low flux or high flux)>'*,

Now days, hepatitis C infection among HD-patients
is a growing concern, and the role of dialyzer reuse
in hepatitis C transmission has been largely
questioned. However, studies have shown that reuse
when performed by the conventional cleaning and
universal sterilization procedures, is not a cause of
hepatitis C transmission in dialysis patients.
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The current trend of increased dialyzer reuse
practice especially in the developing countries has
been motivated by its economical advantage. This
resulted to the trend for better dialysis using high-
flux dialyzer and cost containment practice at the
same time”. In our study, we showed a saving of
59.75% of expenditure for 6 session dialysis in each
patient, which was significant enough that the
overall saving would be taka 74,568 per patient per
year. In our sctting, the reuse process was not an
extra burden on our staff as they learnt the
techniques of reuse processing by a week and were
able to perform the processing between the shifts
without need for extra nursing staff. For most
medical practices, especially in case of chronic
maintenance procedures, economic factor, safety
ness and effectiveness of the procedure should be
considered  together. Morcover, majority
hemodialysis patients are from the middle class
family in our country (observation, data not shown)
who are unable to carry out the long term huge cost
of maintenance hemodialysis. In many cases, the
patients are the only active earning member of the
family. From statistical calculation, it has shown
that only 2.5% ESRD patients could afford dialysis
facility keeping vast majority patients away from
this life saving treatment. In fact, no country is so
rich that it can afford to squander its health care
resources unnecessarily.

We conclude that dialyzer reuse (up to 6 times) in
our patients did not compromise the efficacy of
dialyzer in respect of clearance of urea, rather
showed a great economic advantage for the poor
chronic renal failure patients. So, we can reuse
more if the dialyzer volume does not reduce more
than 25% from its initial volume but of course not
compromising with the dialysis quality. However, a
large and multi-center study would be needed to
address the safety and efficacy of dialyzer reuse in
HD patients in our country.
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