
prevent acute tubular necrosis by reducing vasospasm
after reperfusion. Other renal vasodilators, particularly
calcium channel blocking drugs, have been shown to
reduce delayed function. It seems that the maintenance
of renal blood flow after revascularisation is important
for early graft function.
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Assessment of pain after
subcutaneous injection of
erythropoietin in patients
receiving haemodialysis

L A M Frenken, H J J van Lier,
P G G Gerlag, M den Hartog, R A P Koene

Intravenous recombinant human erythropoietin is
effective for treating the anaemia of chronic renal
failure.' 2 Subcutaneous erythropoietin is also effective.3
Moreover, it seems that the dosage requirements for
subcutaneous administration may be lower than those
of intravenous maintenance therapy.4

Subcutaneous administration is a convenient way
of giving erythropoietin, particularly in predialysis
patients and patients receiving peritoneal dialysis. Self
administration at home is feasible. However, after
subcutaneous injection of Eprex (Cilag, Belgium)
several of our patients reported unexpected pain at
the injection site, which occasionally precluded self
administration.
We report the results of a double blind, placebo

controlled, randomised crossover study, designed to
assess differences between pain experienced after
subcutaneous injection of one of two different erythro-
poietin preparations or saline 0 9%.

Patients, methods, and results
All adult patients regularly receiving subcutaneous

erythropoietin in two haemodialysis centres (n= 32)
were invited to participate in the study. Two brands of
erythropoietin were tested: Eprex (aqueous solution of
1 ml containing 2000 U/ml erythropoietin (epoetin
alpha) and 2 5 mg/ml human serum albumin in a
citrate buffer) and Recormon (2000 U erythropoietin
(epoetin beta) as a lyophilisate, then made up to 1 ml
with water: Boehringer Mannheim, The Netherlands).
Saline 0 9% (Braun Melsungen, Germany) served as a
placebo and control. Since in each of the centres all
patients had been receiving either Eprex or Recormon
they had not had the opportunity to compare both
preparations with regard to pain. The solutions were
equilibrated at room temperature before injection.

Percentage pain scores on visual analogue scale and patient's response
on verbal descriptive pain scale after subcutaneous injection ofEprex,
Recormon, or saline 0 9%

Eprex Recormon Saline

Visual analogue scores
Median (second and third quartiles) 35 (13, 51)* 0 (0-1) 0 (0, 7)
Range 0-90 0-17 0-33

Verbal descriptive scale:
No with very mild or no pain 10* 31 26
No with mild to very severe pain 22 1 6

*p<O000l for difference between Eprex and Recormon or saline, by signed
rank test for visual analogue scale and McNemar's test for verbal descriptive
scale.

At intervals of one hour the 1 ml injections were
given subcutaneously in the outer part of the upper
arm by an experienced nurse. The sequence of the
injections was randomised and blinded for both patient
and nurse.
A visual analogue scale with no divisions and a six

point verbal descriptive scale were used by the patients
to define grades of pain after each injection.5 The end
points of the 15 cm vertical line on the visual scale were
"no pain at all" and "pain as bad as it could be." The
horizontal verbal descriptive scale offered alternatives
ranging from "no pain" to "very severe pain." The
table shows that the median percentage score on the
visual scale was higher after injection of Eprex than
after injection of Recormon or saline. The proportion
of patients having had very mild or no pain on the
verbal scale was low with Eprex (0 31, 95% confidence
interval 0 16 to 0 50) compared with Recormon (0-97,
084 to 099) or saline (0-81, 0-68 to 095). There was
no significant difference between the scores for
Recormon and saline.

In a separate questionnaire the patients were asked
which injection was most painful. Five patients had felt
no pain after each of the three injections. Twenty six of
the remaining 27 patients indicated Eprex, and one
indicated saline.
There were no differences in pain scores between

patients from the two haemodialysis centres if they
were classified according to the regular use of Eprex or
Recormon.

Comment
The results show that pain after subcutaneous

injection is typically associated with Eprex. The pain
was usually described as burning or itching and was
different from the pain occasionally felt after saline or
Recormon. In most patients the pain had disappeared
after 10 minutes.
The absence of pain after subcutaneous injection of

Recormon suggests that the inactive ingredients of the
formulation are the cause of the pain. Further study is
needed to elucidate whether the citrate buffer or
perhaps human serum albumin in the Eprex solution is
involved in this troublesome phenomenon.

We thank the patients and the nursing staff in the
participating haemodialysis wards for their cooperation and
Ms C Pans for her skilful assistance.
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