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Souhrn: Protidestičková léčba snižuje pravděpodobnost postprocedurálních kardiálních příhod u pacientů s provedenou perku-
tánní koronární intervencí. Cílem této studie bylo určit efekt předléčení tiklopidinem plus aspirinem ve srovnání s podáváním aspi-
rinu samotného. Analyzovali jsme data 360 konsekutivních pacientů se stabilní anginou pectoris nebo inducibilní ischemií myo-
kardu při zátěžovém testu. Při použití nerandomizovaného designu studie jsme srovnávali 3denní předléčení tiklopidinem plus
aspirinem s podáváním aspirinu a začátkem léčby tiklopidinem až po provedení intervence. Primárním výsledným ukazatelem by-
la patologická hodnota troponinu I (TnI) za 24 hodin po katetrizační proceduře. Sekundárním cílovým ukazatelem byl výskyt
úmrtí, infarktu myokardu a revaskularizace během 21měsíčního sledování. Patologický vzestup TnI jsme pozorovali u 16 (13 %)
tiklopidinem předléčených pacientů a 27 (11 %) nepředléčených pacientů (p = 0,84). Nebyl nalezen významný rozdíl hodnoty TnI
mezi pacienty v obou skupinách, kteří prodělali postprocedurálně nekrózu myokardu [medián: 4 ng/ml (3,1–8,3) vs 4,3 ng/ml
(2,1–12,3); p = 0,39]. Na analýzu neměly vliv další zvažované parametry. V tiklopidinem předléčené skupině bylo 106 pacientů
(85 %) v dlouhodobém sledování a z nich 24 (23 %) dosáhlo sekundárního cílového ukazatele; v nepředléčené skupině bylo hodno-
ceno 190 pacientů (81 %) a z nich 37 (19 %) dosáhlo sekundárního cílového ukazatele [p = 0,62; (OR 0,83; 95 % CI 0,46 až 1,48)].
U pacientů se stabilní anginou pectoris předléčených tiklopidinem plus aspirinem vs aspirinem samotným jsme nenalezli význam-
né snížení postintervenčního myokardiálního poškození. Tento nález perzistoval i během dlouhodobého klinického sledování.
K definitivnímu potvrzení platnosti těchto výsledků by však bylo nutno provést velkou randomizovanou studii.
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Lack of Efficacy of Ticlopidine Pre-Treatment in the Reduction of Troponin I Release Following Percutaneous Inter-
vention in Stable Angina Patients
Summary: Anti–platelet therapy reduces postprocedural cardiac events in patients referred to percutaneous coronary interven-
tion. The object of this study was to determine the effect of pre-treatment with ticlopidine plus aspirin compared to aspirin alo-
ne. Prospectively collected data on 360 consecutive patients with stable angina pectoris or evidence of inducible myocardial
ischemia were analyzed. In a non-randomized trial, three days of pre-treatment with ticlopidine plus aspirin was compared with
standard post-procedural ticlopidine therapy started one hour after percutaneous intervention. The primary end point was
the incidence of pathological troponin I (TnI) release 24 hours after procedure. The secondary end point was the incidence of
death, myocardial infarction and revascularization at 21-month follow-up. A pathological rise of TnI was found in 16 pts. (13%)
pre-treated with ticlopidine and 27 pts. (11%) in those non-pre-treated with ticlopidine (p = 0.84). Of the patients experiencing
a post-procedural myocardial infarction, those pre-treated with ticlopidine had a non-significant difference in TnI elevation
compared with those not receiving ticlopidine pre-PCI [median: 4 ng/mL (3.1–8.3) vs 4.3 ng/mL (2.1–12.3); p = 0.39]. Analyses
were repeated with adjustment for significant baseline variables, which did not change the findings. Among the 106 patients
(85%) who had received pre-procedural ticlopidine therapy and had available follow-up data, 24 (23%) experienced a secondary
end point; among the 190 patients (81%) who had not received pre-PCI therapy and had available followed-up data, 37 (19%)
experienced a secondary end point [p = 0.62; (OR 0.83; 95% CI 0.46 to 1.48)]. In stable angina pectoris patients, we did not de-
tect a significant reduction in myocardial injury in patients pre-treated with aspirin plus ticlopidine compared to aspirin alone.
This result persisted in long-term follow-up. Although our results are suggestive, a large, randomized clinical trial evaluating
the benefit of ticlopidine pre-treatment prior to PCI in stable angina patients would be needed to verify our results.
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Introduction

Pre-procedural therapy in elective per-
cutaneous coronary interventions
(PCI) is mainly based on the admi-
nistration of antiplatelet agents to
minimize procedural and post-pro-
cedural complications. The standard
combination of aspirin with clopi-
dogrel or ticlopidine is used to redu-
ce the risk of sub-acute thrombosis
when started prior to or soon after
a stenting procedure [1–6]. In the cli-
nical practice, some patients referred
to coronary angiography are pretrea-
ted with combination anti-platelet
therapy to achieve maximum plate-
let inhibition during PCI perfor-
med at the same time as coronary
intervention. However, this strategy
should be balanced against the in-
creased risk of surgical complica-
tions seen in patients receiving com-
bination therapy compared with
aspirin alone when acute coronary
surgery is performed [7]. Moreover,
there is a larger treatment effect of
anti-platelet agents in patients presen-
ting with acute coronary syndromes
than those who have a stable angina
pectoris [8].

A recent study by van der Heijden
et al [9] has shown the lack of effica-
cy of clopidogrel pre-treatment in
the prevention of myocardial biomar-
ker release following PCI for stable
angina pectoris. Additionally, this
small randomized controlled study
showed no significant difference be-
tween the treatment groups in adver-
se cardiovascular events at one and
six month follow-up.

In this study, we performed eva-
luation of the occurrence of patho-
logical elevation of troponin I (TnI)
within 24 hours after PCI for stable
angina pectoris in patients pre-trea-
ted for three days with ticlopidine
plus aspirin or aspirin alone. Addi-
tionally, we evaluated the association
between pre-PCI anti-platelet thera-
py and long-term outcomes follo-
wing PCI.

Materials and Methods

Patients

Prospectively collected data on 360 con-
secutive patients with stable angina
pectoris or evidence of inducible myo-
cardial ischemia on a cardiac stress
test who were referred for percuta-
neous coronary intervention (PCI)
of a lesion greater than 50% of lumi-
nal diameter were analyzed in this
observational study. Patients suffe-
ring from acute coronary syndromes
in the last three weeks were excluded.
Patients meeting the criteria for inclu-
sion in this analysis were stratified in-
to one of two groups based on anti-
platelet therapy (lasting > 72 hours)
prescribed by the referring cardiolo-
gist. Written informed consent was
obtained from each patient.

Antiplatelet Therapy

The antithrombotic protocol called
for administration of 100 mg/d of
aspirin for several days before PCI,
continued indefinitely. In group A,
ticlopidine treatment was started at
least 3 days before the procedure (tic-
lopidine 750 mg/d) and after corona-
ry stent implantation was maintained
for 1 month (ticlopidine 500 mg/d).
In the controlled group (group B),
the loading dose of ticlopidine was
started one hour after coronary stent
implantation (ticlopidine 1000 mg/d
on the day of the procedure) and
maintained for one month at a de-
creased dosage (ticlopidine 500 mg/d).
Routine blood count analyses were
performed two weeks after PCI.

Percutaneous Intervention

Stenoses were visually assessed inde-
pendently by two cardiologists. Quan-
titative analysis was used only when
visual assessment of individual le-
sions approximated 50% stenosis or
when the assessment of both exami-
ners was disparate in regard to cate-
gorization of lesion severity greater
than 50% of cross-sectional luminal
diameter. Stenoses that reduced the
lumen diameter by 50% or more we-

re considered significant. The coro-
nary artery tree was divided into three
compartments (left anterior descen-
ding artery, left circumflex artery,
and right coronary artery) for cate-
gorization of one, two, and three ves-
sel coronary artery disease. The left
main stenosis was considered two ves-
sels disease.

Number of treated lesions, infla-
tions, and inflation pressures were
determined by the operators as clini-
cally indicated. Stent delivery was
routinely followed by high-pressure
balloon inflations (>16 atm). In se-
lected cases, direct coronary stenting
or other stent implantation techni-
ques were used. Neither drug eluting
stents nor GP IIb/IIIa inhibitors we-
re used in this study. Angiographic
success was defined as residual dia-
meter stenosis < 20% by visual esti-
mation and the ultimate achieve-
ment of thrombolysis in myocardial
infarction (TIMI) flow grade 3.

End Points Definitions

The primary end point was the in-
cidence of myocardial infarction (MI)
based on post-interventional release
of TnI. The cut-off level for diagnosis
of acute MI suggested by both the
manufacturer and the biochemical
laboratory of our institution was
TnI > 1.5 ng/mL at 24 hours follo-
wing PCI. Blood samples for TnI
measurements were taken 24 hours
after PCI. TnI was assayed in the
plasma using immunometric assay
(IMMULITE Turbo Troponin I, Diag-
nostic Products Corporation, Los
Angeles, CA).

The secondary end point was the
composite incidence of death (all-
cause), MI and repeat revasculariza-
tion during follow-up. To assess cli-
nical outcomes following hospital
discharge, all patients were contac-
ted via telephone or mail using
a standardized questionnaire at least
12 months after the procedure. All
adverse events were confirmed by re-
viewing the medical records.
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Statistical Analysis

Continuous variables are expressed
as mean ± SD, discrete variables as
counts and percentages. Differences
between group characteristics were
compared using the chi-square test
and Fisher exact test for categorical
variables and Student’s t test for con-
tinuous variables. Since TnI data we-
re skewed, these values are expressed
as median with interquartile ranges
(IQR). The Mann-Whitney U test
was used to analyze the difference
between the medians of TnI in both
groups of patients. Analyses were re-
peated with additional adjustment
for age, history of myocardial infarc-
tion, cholesterol level > 5 mmol/L,
triglyceride level > 2 mmol/L, pre-
sence of smoking and diabetes melli-
tus by way of logistic regression ana-
lysis. A p-value of < 0.05 was conside-
red statistically significant.

Results

Baseline Characteristics

Three hundred and sixty consecutive
patients meeting the criteria for in-
clusion underwent PCI. There were
no significant differences in baseline
characteristics and procedural va-
riables between groups. Clinical and
procedural characteristics are shown
in Tables 1 and 2. No major compli-
cations related to ticlopidine treat-
ment (clinically significant neutrope-
nia or major bleeding) were detected.

Primary End Point

A pathological rise of TnI > 1.5 ng/mL
was found in 16 pts. (13%) pre-trea-
ted with ticlopidine and 27 pts. (11%)
in those non-pre-treated with ticlo-
pidine (p = 0.84). Of the patients
experiencing a post-PCI troponin
elevation >1.5 ng/mL, those pre-trea-
ted with ticlopidine had a non-signi-
ficant difference in TnI elevation
compared with those not receiving
ticlopidine pre-PCI [median: 4 ng/mL
(3.1–8.3) vs 4.3 ng/mL (2.1–12.3);
p = 0.39]. Analyses were repeated
using a TnI cut-off point of 1 ng/mL,

which did not change the results
(14% vs 17%; p = 0.70). Also, analyses
were repeated with adjustment for
significant baseline variables, which
did not change our findings.

Secondary End Point

Of the 360 patients treated by PCI,
long-term follow-up (21 ± 9 months in
both groups) was available in 296 pa-
tients (82%). Among the 106 patients
(85%) who had received pre-procedu-
ral ticlopidine therapy and had avai-
lable follow-up data, 24 (23%) ex-
perienced a secondary end point.

Among the 190 patients (81%) who
had not received pre-PCI therapy
and had available followed-up data,
37 (19%) experienced a secondary
end point [p = 0.62; (OR 0.83; 95%
CI 0.46 to 1.48)], data are summari-
zed in Table 3.

Discussion

The results of this study demonstra-
te that in patients undergoing PCI
for stable coronary disease, pre-treat-
ment with a ticlopidine for at least
72 hours preceding PCI is not asso-
ciated with a lower risk and extent of

Table 1. Baseline clinical characteristics.

pre-treatment no pre-treatment
(125 pts.) (235 pts.)

age (range) 63 ± 10(39–88) 63 ± 11(33–91)
gender (male; n/%) 83/66 154/65
angina pectoris class (CCS) 2 ± 1.1 2.2 ± 1
history of myocardial infarction (n/%) 76/61 131/56
smokers (n/%) 38/30 80/34
hypertension (n/%) 84/67 164/70
hypercholesterolemia > 5 mmol/l (n/%) 60/48 120/51
total plasma cholesterol (mmol/l) 5 ± 1.1 5 ± 1.2
LDL-cholesterol (mmol/l) 3 ± 1 3.1 ± 0.9
HDL-cholesterol (mmol/l) 1.2 ± 0.4 1.2 ± 0.4
hypertriglyceridemia > 2 mmol/l (n/%) 52/42 96/41
plasma triglyceride (mmol/l) 2 ± 1.2 2 ± 1.6
diabetes mellitus (n/%) 39/31 65/28

Table 2. Angiographic and interventional characteristics 
of the study population.

pre-treatment no pre-treatment
(125 pts.) (235 pts.)

lesion located in LAD, LCx, RCA, 
SVG, LMCA (%) 41/25/27/4/3 42/29/25/2/2
one/two/three vessel disease (%) 51/25/24 50/24/26
A/B1/B2/C lesions (%) 8/28/32/32 7/26/28/29
stenosis of treated lesions (%) 85 ± 14 82 ± 17
treated lesions (mean) 1.2 ± 0.5 1.2 ± 0.5
used stents (n/% per patient) 205/1.1 96/1.1
inflation time (s) 36 ± 33 33 ± 29
angiographic success (%) 96 96
acute main or side branch occlusion (n/%) 5/4 8/3
Q-wave MI (n) 1 1
re-intervention within 24 hours (n) 1 1
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myocardial injury measured by TnI
release; adjustment for possible con-
founding baseline factors do not
alter these results. In the 21-month
follow-up period, we did not detect
any difference in clinical events. In
the other words, there was no obvi-
ous benefit to administering ticlopi-
dine prior to PCI when biomarker
release and clinical end points were
assessed.

Antiplatelet Therapy

Several studies sought to determine
the clinical impact of pre-treatment
with combination anti-platelet the-
rapy in patients undergoing elective
PCI for angina pectoris [1–6, 9–14].
Steinhubl et al [11] showed that
longer duration of ticlopidine pre-
treatment was strongly associated
with a lower incidence of procedure
related non-Q-wave MI. However,
the population of this study was he-
terogeneous and included patients
with both stable and acute coronary
syndromes. The PCI-CURE study
showed a reduction of pathological
biomarker release and urgent re-
vascularization in patients pre-trea-
ted with clopidogrel [3]. However,
again, the study population compri-
sed patients with unstable angina
pectoris. Similarly, Atmaca et al [6]
found that antiplatelet treatment
with ticlopidine prior to the corona-
ry stenting is associated with decrea-
sed incidence of procedure-related
minor myocardial injury. Unfortuna-
tely, that study was small, retrospec-
tive, and nonrandomized, and pa-
tients were followed up only during

the short hospital stay. Recently, van
der Heijden et al [9] published
randomized comparisons of pre-
treatment with clopidogrel versus
clopidogrel treatment started soon
after elective PCI for stable angina
pectoris. They did not find any diffe-
rence between non-pre-treated and
pre-treated patients in the occur-
rence of elevation of TnI or CK-MB.
Similarly, in the CREDO trial [12],
clopidogrel pre-treatment was not
associated with a statistically signifi-
cant reduction in the composite end
point at the 28-day follow-up, al-
though there was a trend toward be-
nefit (p = 0.23).

Thus, the strategy of delaying PCI
to allow combined pretreatment is
controversial at present. Pretreatment
with aspirin before PCI is essential to
decrease ischemic complications [15,
16]. In high-risk patients, combined
therapy given several hours prior to
procedure decreases the risk of pro-
cedure-related biomarkers release.
On the other hand, the potential be-
nefit of combined pretreatment is
merely minimal in low-risk patients
[17].

Our findings are important and
add to the medical literature. First,
we prospectively selected patients
with stable angina pectoris, who
represent the majority of patients
undergoing PCI in our institution;
the early risk of procedure-related
minor myocardial injury is low in
this group of patients and it is likely
to be dependent on the operator’s
skills and technique than antiplate-
let therapy. Second, no difference be-

tween both groups persisted during
a long-term follow-up. On the other
hand, we believe that other interven-
tionalists may find one or more of
the other antiplatelet pre-treatment
choices having a significant impact
on PCI procedural risk in stable pa-
tients in their own practice settings.
Moreover, from the clinical point of
view is very important optimizing
anti-platelet therapy prior to PCI in
patients with acute coronary syndro-
mes [1–3,15,18].

Limitations

This study was an observational ana-
lysis and, as such, pre-procedural
ticlopidine therapy was not random-
ly assigned. Therefore, unrecognized
confounding factors may exist. Ne-
vertheless, we have controlled for an
extensive list of potentially confoun-
ding variables. Patients in the ticlo-
pidine and non-ticlopidine pre-treat-
ment groups had similar severity of
coronary artery disease assessed by
angiography, cardiovascular risk fac-
tors and lipid profiles, and similar
complexity of coronary lesions. To
achieve more robust statistical data,
we would need more patients, main-
ly in ticlopidine pre-treated group.
Follow-up information was not avai-
lable in 18% of patients, which could
impact the results of our secondary
outcomes and this analysis likely
lacked the statistical power needed
to detect a statistically significant
difference in the secondary clinical
outcome measures. Finally, this stu-
dy included patients who had recei-
ved ticlopidine (that is fully covered

Table 3. Adverse coronary events during follow-up.

pre-treatment no pre-treatment p value for difference
(106 pts.) (190 pts.) [OR; 95% CI]

end point     
– death (n/%) 3/3 4/2 0.97 [0.74; 0.16 to 3.36]
– revascularization (n/%) 18/17 25/13 0.47 [0.74; 0.38 to 1.43]
– myocardial infarction (n/%) 3/3 8/4 0.80 [1.51; 0.39 to 5.81]

total (n/%) 24/23 37/19 0.62 [0.83; 0.46 to 1.48]



Lack of Efficacy of Ticlopidine Pre−Treatment in the Reduction of Troponin I Release Following Percutaneous Intervention in Stable Angina Patients

944 Vnitø Lék 2005; 51(9)

by Health Insurance Companies in
our country) as an anti-platelet agent.
Thus, our conclusions should not be
extrapolated to patients receiving
clopidogrel that replaced ticlopidine
in most countries.

Conclusion

In stable angina pectoris patients, we
did not detect a significant reduc-
tion in myocardial injury in patients
pre-treated with aspirin plus ticlopi-
dine compared to aspirin alone. This
result persisted in long-term follow-
up. Although our results are sugges-
tive, a large, randomized clinical trial
evaluating the benefit of ticlopidine
pre-treatment prior to PCI in stable
angina patients would be needed to
verify our results.
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