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Abstract. After sporadic reports of renal graft artery
thromboses, prophylaxis against thrombosis (PAT) was
given to all of our r-HuEPO-treated patients (n = 35) during a period of 2 years. No thromboembolic events (TEE)
occurred in the r-HuEPO-treated group receiving PAT.
However, the PAT-protocol (500 ml dextran on days 0, 1, 3
and 5, followed by low doses of aspirin, 160-250 mg daily)
resulted in a 54.3% incidence of bleeding complications,
of which 22.9% were major (i.e., necessitating multiple
transfusions or invasive procedures). A group of renal
graft recipients (n =83), who were not treated with
r-HuEPO and were not given PAT, showed a 10.8% incidence of bleeding complications of which 2.4% major.
Two cases of TEE were noted in the untreated group. The
difference in bleeding complications between the two
groups was statistically significant (0.025 > P > 0.01 ). The
difference in TEE between the groups was not significant.
We found no difference between the groups with regard to
early and late graft function and the incidence of acute
rejections. In summary, r-HuEPO treatment did not influence the prognosis in renal graft recipients. The use of
PAT in the r-HuEPO-treated group resulted in a high incidence of bleeding complications. In consequence, we
have abandoned the routine use of PAT in this patient
group.
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The clinical use of recombinant human erythropoietin
(r-HuEPO) has dramatically improved the treatment of
uraemic patients. r-HuEPO not only corrects their renal
anaemia but also improves their physical condition as reflected by a better appetite and exercise capacity, as well
as a reversal of various hormonal and metabolic aberrations, which result in an improvement in their quality of
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life [1, 5). However, adverse effects have also been reported, such as hypertension, seizures, diminished dialysis
efficiency and clotting of arteriovenous fistulas and grafts
[4]. There has also been concern about an increased risk of
thromboembolic events (TEE) when performing renal
transplantations. After sporadic reports of renal graft artery thromboses, prophylaxis against thrombosis (PAT)
was given to all of our r-HuEPO-treated renal graft recipients. The efficiency and side-effects of PAT in this patient group were analysed in the present study.
r-HuEPO treatment has also been shown to influence
the immunological response in uraemic patients [3]. We
therefore studied the incidence of acute rejections and
1-year graft survival. In addition, early graft function was
evaluated, because animal studies have shown that an increase in haematocrit aggravates reperfusion damage during kidney transplantation, thereby worsening early graft
function [11 ].
Materials and methods
A total of 118 adult patients who received a renal transplant during a
periodof2 years (June 1988 to June 1990) were studied retrospectively. Of these patients, 35 (group A) had been treated with r-HuEPO,
and they were therefore given prophylaxis against thrombosis (PAT)
(500 ml dextran on days 0, 1, 3 and 5, followed by low-dose aspirin
160-250 mg daily). The other 83 patients (group B) were not treated
with r-HuEPO, and they were therefore not given PAT. The mean
haemoglobin value in the r-HuEPO-treated group was 100 ± 15 g/1
and in the untreated group 90 ± 20 g/1. The difference in haemoglobin
levels between the two groups was statistically significant (P = 0.005).
Other patient characteristics are shown in Table 1.

Table L Patient characteristics
r-HuEPO + ATP No r-HuEPO +no ATP
(n =83)
(n =35)
Mean age (years)
Diabetes
HD before transplant
PDbeforetransplant
LD grafts

45.7
11.4%
88.6%
11.4%
14.3%

47.9
14.5%
71.1%
15.7%
22.9%
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Table 2. Bleeding complications
r-HuEPO+PAT
(n =35)
No r-HuEPO, no PAT
=83)

GI bleeding
5(4major)

Haematuria
8(4major)

Haematoma
6(1major)

2 (2 major)

3

4

(n

Table 3. Serum creatinine levels (~moln)
Day7

Day30

6 months 12 months

r-HuEPO +PAT
=35)

277 ± 120 208 ± 129 195± 122 164±67

No r-HuEPO, no PAT
(n =83)

319 ± 297 184 ± 114 189±144 154±59

Pvalue

0.2473

(n

0.0247

0.0814

0.1884

Table 4. Graft loss during the first year after renal transplantation
r-HuEPO +PAT No r-HuEPO, no PAT
(n =35)
(n =83)
Acute vascular rejection 3

8

Chronic rejection

2

2

0

1

Carcinoma in renal graft 0
Immunosuppressive
treatment removed

2

Non-functioning graft
Graft artery thrombosis

0

Statistical analyses were performed with the paired Student's
t-test and the chi-squared test. Values are given as means± SD.

Results
No TEE occurred in the r-HuEPO-treated patients receiving PAT (group A). In the untreated group (group B),
two cases of TEE were noted (one renal graft artery
thrombosis, one deep vein thrombosis). The difference in
TEE between the groups was not significant. However,
PAT in group A resulted in a 54.3% incidence of bleeding
complications, of which 22.9% were major, i.e. necessitating multiple transfusions or invasive procedures (see
Table 2). No grafts were lost because of these complica~ions. Group B, which was not given PAT, showed a 10.8%
Incidence of bleeding complications, of which 2.4% were
major. The difference in bleeding complications was statistically significant both for the total number of complications (0.025 > P > 0.01) and for the number of major cases
(0.025 > P > 0.01). All bleeding complications were observed during the first month after transplantation.
Early graft non-function was defined as an inability to
reduce the serum creatinine level on day 1 after transplan!ation. Early graft non-function was shown by 18 patients
In group A (51.4%) and 37 patients in group B (46.6% ).
There was no statistically significant difference between

the groups. Eight patients in group A (22.9%) and 14 patients in group B (16.9%) required dialysis during the first
week after transplantation. There was no statistically significant difference between the creatinine levels in the
two groups on day 7 and day 30 and after 6 and 12 months
(Table 3).
Ten patients in group A (28.6%) and 25 patients in
group B (30.1%) did not have a single episode of acute rejection, 14 patients in group A (40.0%) and 33 patients in
group B (39.8%) had one episode, and 11 patients in
group A (31.4%) and 25 patients in group B (30.1%) had
more than one episode. Three patients in group A (8.6%)
and eight patients in group B (9.6%) had irreversible rejections. Another four patients in group A (20.0%) and
six patients in group B (16.9%) lost their grafts during the
first year (Table 4). Two patients in group A (5.7%) and
three patients in group B (3.6%) died during the first year.

Discussion
There has been concern about an increased incidence of
TEE in r-HuEPO-treated patients. r-HuEPO increases
the haematocrit which results in an increased blood viscosity [8]. Plasma viscosity is not changed by r-HuEPO
treatment [10]. Moreover, the platelet count increases significantly during the initial phase of r-HuEPO treatment,
but thrombocytosis rarely develops [7]. Platelet adhesion
has been shown to increase, while prothrombin, partial
thromboplastin time and fibrinogen levels remain unchanged [6]. Bleeding time is shortened by r-HuEPO
treatment [6]. Thus r-HuEPO influences several factors
which may lead to an increased incidence of TEE.
However, it has yet not been shown that r-HuEPO increases the incidence of coronary, cerebral or peripheral
thromboses nor has any study convincingly shown that rHuEPO treatm~nt is accompanied by an increased risk of
vascular access clotting. The reported cases of fistula or
shunt thromboses all occurred in patients with 'fistulaeon-risk', such as earlier clotting problems or a technically
complicated vascular situation [2, 9].
In 1988 sporadic reports of renal graft artery thrombosis in r-HuEPO-treated patients appeared [12]. In consequence of this, we introduced the use of anti thrombotic
prophylaxis in all of our r-HuEPO-treated renal graft recipients. Since then, no TEE has occurred in the EPOtreated patients compared with two cases in a group that
received neither r-HuEPO nor PAT, but this difference
was not statistically significant. However, the protocol resulted in a high incidence of both postoperative and biopsy-related bleeding complications, of which m~ny were
major. All the bleeding complications were observed during the first month after transplantation. No graft was lost
because of such complications.
Animal studies have shown that a lower haematocrit in
rats receiving renal grafts results in better early graft function, independently of preservation time and type of preservation solution [11]. We found a significant difference in
haemoglobin levels between our two groups, but no difference with regard to early graft function.
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r-HuEPO treatment has been shown to reduce the
number ofHLA antibodies in some patients [3]. A significant decrease in PRA response and a decrease in T-cell
subsets during r-HuEPO treatment has also been reported. We detected no significant difference between our
two groups with regard to the incidence of acute rejection
and 1-year graft survival.
In summary, no differences between the groups were
noted in early and late graft function nor in the incidence
of acute rejections. No thromboembolic events occurred
in r-HuEPO-treated patients. However, the use of PAT in
the r-HuEPO-treated group resulted in a high incidence
of bleeding complications. In consequence, we have abandoned the routine use of PAT in this patient group. If PAT
is required, the protocol should be less stringent.
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