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Ticlopidine and clopidogrel, sometimes combined with
aspirin, only minimally increase the surgical risk in renal
transplantation: a case–control study
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ABSTRACT

Background. Patients undergoing kidney transplantation are
sometimes being treated with antiplatelet agents such as ticlo-
pidine or clopidogrel. Some teams refuse to wait-list these
patients for fear of bleeding during transplant surgery.
Methods.We retrospectively reviewed the records of 702 adult

patients with a kidney transplant alone between 2000 and
2010. Nineteen (2.7%) patients were taking clopidogrel or ti-

clopidine when called in for transplantation. Furthermore, 10

of these 19 patients were also taking low-dose aspirin (ASA).
We compared the risk of bleeding peri- and postoperatively,
and the occurrence of cardiovascular complications within 30
days after renal transplantation between 19 cases and 39 con-
trols randomly selected within the cohort.
Results. Platelets were administered to 7 cases (37%) versus 0
controls (P < 0.001). A single case (5.3%) presented with sig-
nificant bleeding during surgery following an implantation
biopsy, and required 4 red bood cell (RBC) units. During the
first day, 3 of the 19 cases (16%) and 1 of the 39 controls re-
quired RBC (P = 0.1). No reoperation was performed for
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bleeding. After the transplant, clopidogrel or ticlopidine was
resumed in only two patients. The platelet count and haemo-
globin were similar between cases and controls at Day 30. No
cardiovascular event occurred in cases or controls during the
first month post-transplantation. At 5 years, graft and patient
survival was similar in cases and controls.
Conclusions. Clopidogrel and ticlopidine, sometimes in com-
bination with ASA, are associated with a low risk of bleeding
during renal transplantation and does not seem to be a contra-
indication for renal transplant surgery.

INTRODUCTION

Some patients who are candidates for renal transplantation
receive anti-platelet agents (ticlopidine, clopidogrel) with or
without aspirin (ASA). The bleeding risk at transplantation
surgery in these cases is considered by many to be increased,
although the risk/benefit ratio in this setting is poorly docu-
mented [1]. Because of the lack of data, many centres do not
wait-list potential kidney transplant candidates who are on
ticlopidine or clopidogrel therapy [1]. Here, we report a retro-
spective case–control series of patients transplanted while on
ticlopidine or clopidogrel therapy who were closely followed
for postoperative complications, cardiovascular events and
long-term outcomes.

MATERIALS AND METHODS

Selection of patients and data retrieval

We retrospectively reviewed all kidney transplant recipients
transplanted in our unit between 1 January 2000 and 31 De-
cember 2010 (n = 762). Patients who received a combined
graft (kidney and heart, liver or pancreas) and paediatric reci-
pients were excluded (n = 60). Patients receiving ticlopidine or
clopidogrel were identified through their medical history and
the analysis of the medical chart corresponding to the day of
kidney transplantation (n = 19). Using a computer pro-
gramme, we randomly selected 39 control kidney transplant
recipients who were not receiving ticlopidine or clopidogrel
therapy. We retrieved the following data through our compu-
terized database and by retrospective chart review: classical
demographic parameters (Table 1); warm ischaemic time; the
length of transplant surgery; the need for red blood cells
(RBC), platelets, fresh-frozen plasma (FFP) or prothrombine-
proconvertin-Stuart factor B (PPSB) transfusion during the
initial 24 h and the first month; bleeding episodes; the need for
surgical re-intervention; haematocrit and platelet levels on Days
0 and 30; episodes of delayed graft function (DGF) and acute re-
jection; cardiovascular events during follow-up and patient- and
death-censored graft survival.

Statistical analysis

Proportions were compared by the χ2 test or Pearson or
Fisher’s exact test when appropriate. Quantitative data with
normal distribution were compared by the t-test, and those
with a non-normal distribution by the Mann–Whitney test.

Survival curves were calculated using the Kaplan–Meier
method and compared by log-rank test.

RESULTS

Nineteen patients (2.7%) treated with either clopidogrel or ti-
clopidine were transplanted during the study period. The
demographic characteristics of cases and controls are shown in
Table 1. Except for donor age, all other parameters were similar
between the groups. With regard to antiplatelet therapy, 8
patients were treated with clopidogrel, 2 of whom also received
low-dose ASA, and 11 patients were treated with ticlopidine, 8
of whom also received low-dose ASA. No patients received anti-
vitamin K or low-molecular-weight heparin. The 10 patients on
ASA were under low-dose ASA (80–160 mg/day). Four patients
were taking 160 mg; four patients were taking 80 mg; and two
patients were taking 100 mg.

The indications for treatment with antiplatelet agents were
prevention of arteriovenous fistula thrombosis (n = 4); cardio-
vascular diseases (n = 10) (coronary artery bypass, n = 6;
ischaemic heart disease and stenting, n = 1; stroke history,
n = 1; peripheral vascular disease, n = 1; ileofemoral bypass
with stent, n = 1). The reason for anti-platelet therapy could
not be determined in five patients.

The duration of cold ischaemia and warm ischaemia was
similar in both groups (Tables 1 and 2). The duration of the
intervention was significantly longer in cases (166 versus 124
min, P < 0.001).

Platelets were administered to seven cases (37%) versus 0 con-
trols (P < 0.001). The anaesthesiologist’s protocol calls for platelet
transfusions in the case of either a platelet blood count <50 000/
μL or in the case of diffuse bleeding. Four patients received 20,
10, 8 and 6 platelet units for diffuse bleeding of the operative site.
Three patients received 10, 1 and 1 platelets units that were not
justified by a haemorrhagic event, but were rather given
prophylactically. The proportion of cases who required FFP,
PPSB or RBC transfusion during the 24 h of kidney transplan-
tation was low (<20%) and not higher than controls (Table 2).
From Days 1 to 30, 16% of cases and 8% of controls received a
RBC transfusion (P =NS). Thus, there were numerically twice as
many patients in the antiplatelet group who required RBC, and
lack of statistical significance may reflect underpower. Three
patients underwent surgical ureteral re-implantation for stenosis;
one patient in the case group and two in the control group.
No surgical reintervention was performed for bleeding in either
group. Haematocrit and platelet levels were similar in cases and
controls, both preoperatively and at postoperative Day 30
(Table 2). At Day 30, haematocrit was ∼35% in both groups.

DGF and acute rejection were rare in both groups. No
patient experienced a cardiovascular event either during
surgery or during the first month. No patient developed a deep
venous thrombosis or pulmonary embolus during the first
post-transplant year. As per protocol, ASA was given to nearly
all patients after renal transplantation (Table 2). Approxi-
mately 15–20% of cases and controls were given low molecular
weight heparin for the prevention of either graft vessel throm-
bosis or venous thrombosis. Ticlodipine was reintroduced in
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two patients 7 and 11 days after surgery, respectively; one for
ischaemic heart disease with a history of triple aortocoronary
bypass 6 months previously, and the other for a history of bi-
femoral artery bypass and stenting. At 5 years, graft survival
censored for death was 75% among cases and 78% in controls
(P = 0.46). Patient survival was 100% among cases and 93% in
controls (P = 0.32).

DISCUSSION

The main finding from this retrospective study is that ticlodi-
pine and clopidogrel are relatively safe in the setting of kidney

transplantation surgery. Although patients more often re-
quired platelet transfusions during surgery for diffuse bleed-
ing, and the number of RBC transfusions was modestly
increased among the cases, re-interventions were no more fre-
quent in cases than in controls.

Our study has several limitations; the number of patients is
relatively small, the design is retrospective and the study is
single centre. Nevertheless, recent data in different settings
confirm that these antiaggregants do not confer a major risk in
patients undergoing surgery. Cerfolio et al. [2] compared 33
patients on clopidogrel at the time of thoracic surgery and 132
controls. The most common procedures were thoracotomy
with lobectomy. There was no intraoperative morbidity or

Table 1. Patient demographics and therapy

Controls (n = 39) Cases (n = 19) P-value

Donor (% deceased) 82% 95% 0.25

Recipient gender (% males) 74% 74% 1

Donor gender (% males) 54% 68% 0.29

Age (year)a

Recipient 47 (13) 54 (10) 0.037

Donor 45 (15) 47 (14) 0.64

No. of grafts (%1st) 87% 91% 1

Dialysis duration (months)b 29 (8–42) 28 (18–65) 0.14

Cold ischaemia time (h)b 16 (10–19) 15 (12–20) 0.57

Peak PRA (>5%) 15% 16% 1

Current PRA (>5%) 8% 11% 1

No. of HLA mismatchesa 2.4 (1.3) 2.3 (1.2) 0.69

Induction

No induction 13% 5% 0.84

ATG 3% 0%

IL2 blockers 82% 95%

% Tac-CsA

No Tac nor CsA 5% 0% 0.59

Tac 69% 63%

CsA 26% 37%

%Aza/MPA

MPA 95% 90% 0.5

Aza 3% 0

No AZA nor MPA 3% 11%

Sirolimus (%) 5% 11% 0.59

Year of transplantationb 2007 (2003–2009) 2008 (2004–2009) 0.53

On AVK pre-transplant 5% 0% 1

On ASA pre-transplant 39% 53% 0.31
aMean (SD) and bmedian (P25–P75).
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bleeding with primary thoracotomy. There were no significant
differences between the two groups regarding the duration of
the intervention, duration of hospitalization and fall in haemo-
globin. Furthermore, among patients taking clopidogrel to
prevent thrombosis of a coronary artery stent, only 1 of 21
(5%) experienced a myocardial infarction postoperatively
compared with 5 of 43 controls (12%). Eng et al. [1] compared
10 patients who underwent kidney transplantation and who
took clopidogrel with patients (n = 213) free of antiaggregant
therapy. In their series, the decrease in serum haemoglobin
from pre-operative values, number of patients transfused and
incidence of reoperations was not different in cases compared
with controls. There is one report of a single patient, who was
treated with ASA and clopidogrel as secondary prophylaxis
following two strokes, who underwent uneventful liver trans-
plantation even though both anti-platelet drugs were not
discontinued after surgery [3]. Finally, blood loss and post-
operative complications following carotid endarterectomy
were similar among 26 patients treated with clopidogrel, with
or without ASA, and 81 controls. Of note, patients receiving
antiaggregant therapy had a longer surgery time, similar to
our cases [4].

These observations are in line with the guidelines of the
American College of Chest Physicians and the European
Society of Cardiology. First, they recommend that for patients
who are at moderate-to-high risk for cardiovascular thrombo-
tic events and receive ASA therapy and require non-cardiac
surgery, ASA should be continued around the time of surgery
instead of stopping. Secondly, they recommend that ASA and
clopidogrel be continued in patients with a bare metal coron-
ary stent, and in those with a drug-eluting coronary stent who
require urgent surgery within 6 weeks and 12 months of stent
placement, respectively (Grade 1C) [5, 6]. Indeed, in addition
to the very low risk of bleeding, high mortality rates related to
acute stent thrombosis at the time of surgery were reported,
in case it was performed during the period when the anti-
aggregant was indicated [7, 8]. For patients under ticlodipine
or clopidogrel after recent placement of a cardiac stent, the
decision to enrol them on the transplant waiting list or to
temporarily put them on a ‘non transplantable’ status should
probably be considered on a case-by-case basis.

A surprising finding was that in many patients from this
series, the indication for ticlodipine or clopidogrel was either
unknown or was given for non-validated reasons such as

Table 2. Post-operative course

Controls (n = 39) Cases (n = 19) P-value

Cold ischaemia (h)a 16 (10–19) 15 (12–20) 0.57

Warm ischaemia (min)a 29 (26–34) 33 (29–36) 0.2

Duration of surgery (min) 124 166 <0.001

Events first day (no. of patients)

Platelet transfusion 0 7 (37%) <0.0001

FFP 0 2 (11%) 0.1

PPSB 0 1 (5%) 0.33

RBC transfusion (OR) 0 1 (5%) 0.33

RBC transfusion (ICU) 1 (3%) 3 (16%) 0.1

RBC transfusion (1st day) 1 (3%) 3 (16%) 0.1

Haematocrit pre-op (%)a 39 (35–42) 37 (33–40) 0.15

Haematocrit Day 30 (%)a 34 (31–40) 37 (33–40) 0.22

Platelets pre-op (×10³)a 249 (195–290) 259 (203–323) 0.38

Platelets Day 30 (×10³)a 256 (210–300) 256 (227–310) 0.77

RBC transfusion (Day 1–30) 3 (8%) 3 (16%) 0.3

RBC transfusion (Day 0–30) 4 (10%) 4 (21%) 0.42

Surgical redo 1st month 2 (5%) 1 (5%) 1

ASA post-transplantation 39 (100%) 17 (90%) 0.65

LMWH post-op 13 (13%) 4 (21%) 1

DGF 3 (8%) 2 (11%) 0.65

Acute rejection 1st year 2 (5%) 1 (5%) 1
aMedian (P25–P75).
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prevention of arteriovenous fistula clotting [9]. As a result,
these anti-aggregants had to be resumed in only 2 of 19
patients.

Therefore, we feel that our data, together with that of others,
support the following strategy for renal transplant candidates:
(i) the indication for ticlodipine or clopidogrel should be rigor-
ously checked, and therapy discontinued, whenever possible, at
enrolment on the transplant waiting list; (ii) when the indi-
cation is appropriate, the decision to wait-list those patients and
to resume ticlodipine or clopidogrel after surgery or wait until
the indication for ticlodipine or clopidogrel has disappeared
should be considered on a case-by-case basis. The anticipated
need to perform a kidney biopsy in the post-transplant period,
as might occur in high-immunological risk patients, should be
taken into account in the risk assessment of wait-listed patients
who take antiplatelet drugs. In summary, our study suggests
that patients in need of transplantation can be transplanted even
if they are treated with antiaggregant drugs, after discussing the
potential risks with the patients.
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