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Abstract:

Background: Our aim was to prospectively assess the potential influence of pantoprazole therapy on the antiplatelet effects of ace-

tylsalicylic acid (ASA) and clopidogrel (CLO) in stable angina pectoris (SAP) patients after percutaneous coronary intervention

(PCI).

Methods: Forty-four patients with SAP (CCS I-III) and successful PCI with stent implantation were enrolled into the study. The pa-

tients were divided into group proton pump inhibitors (PPI): 23 patients with indications for PPI (F/M = 9/14; age = 64 ± 9; standard

therapy + 20 mg pantoprazole) and the control group (group C): 21 patients (F/M = 6/15; age = 64 ± 8; standard therapy). The platelet

function analysis in whole blood based on impedance aggregometry (ASPI, COL, ADP, TRAP tests) using Multiplate – V2.02.11 was

performed 18–24 h after the PCI + CLO loading dose (600 mg) and 30 days after PCI.

Results: Both baseline patient characteristics and clinical outcomes were comparable between the study groups. There were no dif-

ferences in the mean values of the platelets (PTL) tests measured at the 30th day after PCI between both groups (PPI vs. C: ASPI: 24.6

± 10.0 vs. 42.1 ± 14.8U, COL: 32.9 ± 8.6 vs. 34.0 ± 7.7U, ADP: 26.8 ± 12.4 vs. 30.4 ± 8.1U, TRAP: 78.7 ± 16.6 vs. 78.1 ± 22.6U, p =

ns). The mean delta values of the PTL tests (18–24 h post-PCI/30 days post-PCI) were also comparable between the groups. The PTL

aggregometry results were related to time (ADP, ASPI, TRAP vs. time, p = 0.001; COL vs. time, p = 0.03) – the baseline values of

ADP, ASPI, COL and TRAP tests were smaller than those measured after the one-month observation.

Conclusion: Pantoprazole treatment does not impair the efficacy of dual antiplatelet therapy in patients with SAP after PCI.
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Abbreviations: AA – arachidonic acid, ACCF – American Col-

lege of Cardiology Foundation, ACE-I – angiotensin converting

enzyme inhibitors, ACG – American College of Gastroenterol-

ogy, ACS – acute coronary syndrome, AHA – American Heart

Association, AR – acceleration rate, ASA – acetylsalicylic acid,

BMI – body mass index, BMS – bare metal stent, CABG –

coronary artery by-pass grafting, CAD – coronary artery dis-

ease, CCB – calcium channel blockers, CCS – Canadian Car-

diovascular Society, CLO – clopidogrel, CYP – cytochrome

P450, DES – drug eluting stent, ECG – electrocardiography,

ESC – European Society of Cardiology, HA – arterial hyper-

tension, MPV – mean platelet volume, NSTEMI – non-ST ele-
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vation myocardial infarction, PCI – percutaneous coronary in-

tervention, PDW – platelet distribution width, P-LCR – platelet

large cell ratio, PTL – platelets, PPI – proton pump inhibitors,

PRI – platelet reactivity index, RBC – red blood cells, SAP –

stable angina pectoris, STEMI – ST elevation myocardial in-

farction, TCh – total cholesterol, TG – triglycerides, TRAP-6 –

thrombin receptor activating peptide, TTE – transthoracic

echocardiogram, VASP – vasodilator-stimulated phosphopro-

tein, WBA – whole blood aggregometry, WBC – white blood

cells, WHR – waist to hip ratio

Introduction

Dual antiplatelet therapy with acetylsalicylic acid

(ASA) and clopidogrel (CLO) is recommended in pa-

tients undergoing percutaneous coronary intervention

(PCI) with stent implantation in order to reduce the

number of recurrent thrombotic cardiac events [9, 16].

The most common complication of dual antiplatelet

therapy is gastrointestinal bleeding. The 2008/2010

ACCF/ACG/AHA Expert consensus document recom-

mends the use of proton pump inhibitors (PPIs) for the

prevention of gastrointestinal bleeding in this group [1,

3] with a concern that the potent interaction between

PPI and CLO may attenuate antiplatelet therapy.

It is believed that the mechanism of the interaction

between CLO and PPIs is associated with the cyto-

chrome P450 (CYP) enzyme complex in the liver

(CYP2C19, CYP3A4) [4, 15, 18, 20, 21, 28]. The in-

hibitory influence of PPIs on CYP2C19 decreases the

transformation of CLO to an active form [19]. This

process can theoretically reduce the CLO antiplatelet

effect [10]. Although attenuating effects on platelet

(PTL) response to CLO have been reported only for

omeprazole [19, 26], other PPIs may interfere with

antiplatelet drugs and final PTL inhibition. This prob-

lem is of critical clinical value taking into account the

large number of patients with an increased risk of gas-

trointestinal bleeding and indications for dual anti-

platelet therapy. Discussion of this topic has been go-

ing on for several years; however, literature data to

date indicate contradictory findings, especially re-

garding clinical outcome and biochemical PTL test

evaluation [5]. Differences in the end-points and the

methods of PTL evaluation used in the studies may

explain these discrepancies.

Currently, there are numbers of PLT tests available.

Whole blood impedance aggregometry (WBA) has

a high sensitivity for anti-platelet drugs (ASA, CLO,

prasugrel, IIb/IIIa antagonist) The method is based on

PTL activation stimulated in vitro in different assays,

including arachidonic acid (AA), adenosine diphos-

phate (ADP), thrombin receptor activating peptide

(TRAP) and collagen (COL). CLO responsiveness is

well represented by the ADP and indirectly by the

TRAP tests. Parallel analysis of ASA antiplatelet ef-

fectiveness is measured using the ASPI and COL

tests. The main goal of this study was to prospectively

assess the influence of pantoprazole therapy on the

antiplatelet effects of ASA and CLO in stable angina

pectoris (SAP) patients after elective PCI.

Materials and Methods

Study population

Forty-four consecutive patients with SAP (Canadian

Cardiovascular Society CCS I-III) and successful PCI

with stent (bare metal stent BMS or drug eluting stent

DES) implantation were enrolled into the study. The

patients were divided into study groups: group PPI:

23 consecutive patients with SAP and successful PCI

implantation and indications for PPIs treatment [1, 3]

(F/M = 9/14; age = 64 ± 9; ulcer disease in case his-

tory – 23; standard therapy + 75 mg ASA + 75 mg

CLO + 20 mg pantoprazole) and the control group

(group C): 21 patients matched as to age and sex (F/M

= 6/15; age = 64 ± 8; standard therapy + 75 mg ASA +

75 mg CLO).

The exclusion criteria included: acute coronary

syndrome (ACS), cardiac troponin I concentration

> 0.01 ng/ml, a history of myocardial infarction

within 6 months prior to enrollment into the study,

acute and chronic inflammatory diseases (in the 3 pre-

ceding months), 2nd and 3rd degree of hypertension ac-

cording to the European Society of Cardiology (ESC)

guidelines, myocarditis and vasculitis, spondyloar-

thritis, current gastrointestinal tract diseases, diseases

of the aorta, hormone replacement therapy, hemato-

logical disorders, underlying malignancies, comorbid

psychiatric or neurological disorders, treatment with

GP IIb/IIIa inhibitors, oral anticoagulant therapy, non-

steroid anti-inflammatory drugs, steroids and PPIs

treatment at the time of enrollment.
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Subjects and Methods

All of the subjects underwent a clinical assessment

comprising a detailed medical history (family history,

previous ST/non-ST elevation myocardial infarction

STEMI/NSTEMI; previous coronary artery by-pass

grafting CABG, concomitant diseases, smoking status,

pharmacotherapy) and a physical examination. An-

thropometric measurements (body weight, height)

were measured and body mass index (BMI) and waist

to hip ratio (WHR) were calculated. The standard di-

agnostic tests (ECG, TTE) were done. Echocardiogra-

phy was performed on all patients according to the

guidelines of the European Society of Echocardiogra-

phy. PCI was performed using standard protocols.

Standard pharmacotherapy following the ESC recom-

mendations was given to all of the patients: ASA

(75 mg/d), CLO (75 m/d), statin, b-blocker and

Angiotensin Converting Enzyme – inhibitors (ACE-I)

adjusted to heart rate and blood pressure. All patients

were pretreated with ASA (75 mg/d) at least 1 month

before admission to hospital. CLO loading dose

(600 mg) was administered just before the PCI proce-

dure and was followed by 75 mg CLO/d. Pantopra-

zole (20 mg/d) was administered beginning on the

first day after PCI according to the International

Guidelines on PPIs treatment [1, 3]. Clinical data

(CCS class, incidence of unstable angina, myocardial

infarction, re-PCI, CABG, death) as well as compli-

ance with the study drug administration was verified

at the one-month follow-up.

Platelet function assay

Platelet function analysis was performed using the

Multiplate analyzer – Multiple Electrode Aggregome-

try (MEA), a point-of-care whole blood impedance

aggregometer (Dynabate, Munich, Germany). Blood

samples were drawn in the morning after fasting from

the cubital vein from supine patients into 3.8-ml tubes

containing 0.38 ml (0,129 mol/l) buffered (pH 5.5) so-

dium citrate (Sarstedt, Nümbrecht). The PTL function

analysis was assessed 18–24 h after the PCI + CLO

loading dose (600 mg) and before administration of

pantoprazole and 30 days after PCI (standard therapy

as mentioned earlier). In the impedance aggregometry

method, resting blood platelets are activated by par-

ticular agonists, expose receptors and attach to the test

surfaces. The analyzer continuously measures the re-

sistance, which correlates with the platelets adhering

to the electrodes. The procedure includes: 300 µl of

whole blood and 300 µl of NaCl 0.9% (containing

CaCl2 in the concentration of 3.0 mmol/l), preheated

at 37°C incubated for 180 s; afterwards 20 µl of the

particular agonist solution is added and the test is per-

formed (6 min). The final concentration of the test

solutions were as follows: ADP – 6.5 µM (ADP test),

COL – 3.2 µg/ml (COL test), AA – 0.5 mM (ASPI test),

TRAP – 32 µM (TRAP test). The analyzer has five cells

for parallel testing.

The analysis was performed in the Department of

Hematology and Bone Marrow Transplantation, Medi-

cal University of Silesia. Measurements for each pa-

tient were done with the same kit in order to avoid

inter-kit variability.

Statistical analysis

All text and table results are expressed as the means

± standard deviation (SD) for normally distributed

variables and as medians for abnormally distributed

variables or number and percentage. The results’ nor-

mal distribution was analyzed using the Kolmogorov-

Smirnov test. Baseline clinical parameters and the re-

sults of ancillary investigations were compared using

the to-sample t-tests for normally distributed continu-
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Screening

n = 231

Patients with SAP

and successful PCI

with stent implantation

WBA WBA

18 – 24 h 30 days

n = 44

Group PPI

n = 23

Group C

n = 21

standard therapy + 75 mg ASA

+ 75 mg CLO + 20 mg pantoprazole

standard therapy + 75 mg ASA

+ 75 mg CLO

Fig. 1. Participant flow. Two hundred
thirty one individuals were screened
for eligibility criteria and forty four pa-
tients were finally enrolled into the
study. None of the patients was lost up
to the follow-up or was withdrawn from
the study



ous variables (Student’s t-test); in the case of abnor-

mal distribution, the Mann-Whitney U test was used.

To compare the change in PTL function tests over the

time, the data were analyzed as a repeated measures

analysis of variances, taking into account intervention

factors and time. The Spearman rank model was used

for correlation analysis of the baseline (PTL tests re-

sults – data obtained at one day after PCI) parameters.

The Pearson model was used to determine the rela-

tionships between the delta values of the variables

(18–24 h post-PCI/30 days post-PCI). Multivariable

linear regression was used to assess independent pre-

dictors of the PTL function tests as well as the delta

values of the variables. A value p < 0.05 was consid-

ered statistically significant.

Results

Baseline parameters

There were no significant differences between both

groups in baseline demographics (PPI: n = 23; age: 64

± 9; F/M: 9/14; BMI: 29.7 kg/m2; WHR 0.98 vs. C:

n = 21; age: 64 ± 8; F/M: 6/15; BMI: 29.4 kg/m2;
WHR: 0.95; p = ns), medical (PPI: mean CCS: 2.1

± 0.5; previous STEMI/NSTEMI: 9/2; previous CABG:

2 vs. C: mean CCS: 2.2 ± 0.4; STEMI/ NSTEMI: 6/3;

previous CABG: 3; p = ns) characteristics, concomi-

tant diseases, pharmacotherapy (Tab. 1), echocardio-

graphy findings (left ventricular ejection fraction:

PPI: 59 ± 7% vs. C: 59 ± 6%) or laboratory tests

(Tab. 2). Successful PCI with stent implantation

(Thrombolysis in Myocardial Infarction – TIMI 3

flow) was performed on all patients (PPI: BMS: 21,

DES: 2 vs. C: BMS: 20 vs. DES: 1; p = ns).

The baseline values of PTL function tests assessed

18–24 h after the CLO loading dose were comparable

between the groups.

Main outcomes after one-month therapy

Clinical outcome was comparable between the study

groups; there were no differences in CCS class. No in-

cidence of unstable angina, myocardial infarction, re-

PCI, urgent CABG and death were noted.

In ANOVA analysis, we found no association be-

tween PTL test results and group (PPI or C) nor inter-

action of group and time of intervention. The PTL ag-

gregometry results correlated with time (ADP, ASPI,

TRAP vs. time, p = 0.001; COL vs. time, p = 0.03) –

the baseline values of ADP, ASPI, COL and TRAP

tests were smaller than those measured after the one

month observation (Tab. 3).

Mean delta values of PTL tests results were also

comparable between the groups (Tab. 4).

Regression analysis

Clinical data

The TRAP test values correlated with patients’ age

(r = 0.354, p = 0.021). The COL test results correlated

with HDL-cholesterol levels (r = –0.263, p = 0.033)
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Tab. 1. Patients’ baseline pharmacotherapy and concomitant dis-
eases

GROUP

p value
PPI

n = 23
C

n = 21

Pharmacotherapy

ASA 23 21 ns

CLO 23 21 ns

b-Adrenolitics 21 21 ns

ACE-I 23 21 ns

CCB 16 7 ns

Diuretics 11 9 ns

Statins 23 21 ns

Fibrates 6 3 ns

Insulin 1 1 ns

Nitroglycerin 4 5 ns

Concomitant diseases

Ulcer disease in case history 23 0 ns

HA 23 21 ns

Hyperlipidemia mixta 21 19 ns

Extracardiacarteriopathy 10 5 ns

Smoking active 6 5 ns

Smoking in anamnesis 9 9 ns

ASA – acetylsalicylic acid; CLO – clopidogrel; ACE-I – angiotensin
convertase inhibitor; CCB – calcium channel blockers; HA – arterial
hypertension



and in a borderline manner to creatinine serum levels

(r = 0.229, p = 0.064).

PTL count, volume and morphology

Significant correlations between the delta of PTL test

results and total PTL count were observed. In all pa-

tients examined delta ADP and delta COL correlated

with PTL count both in all patients examined (r =

–0.407, p = 0.008 and r = –0.534, p < 0.001) and in

group C (r = –0.800, p < 0.001 and r = –0.526, p =

0.014). In group PPI, delta ASPI and delta COL corre-

lated with PTL count (r = –0.415, p = 0.029 and r =

–0.547, p = 0.007).

In group C delta COL correlated with PTL-

anisocytosis (r= –0.618, p = 0.009). In all patients ex-

amined there were also significant correlations be-

tween the TRAP test results and the PTL count (r =

0.409, p = 0.006) and between the COL test values

and both the mean PTL volumes (r = 0.342, p = 0.024)

and the platelet distribution width (r = 0.363, p =

0.018).
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Tab. 3. ANOVA analysis – interaction of time and intervention in the study groups

GROUP p value

PPI C Source of variation

1-day After 1 month 1-day After 1 month Group
(G)

Time
(T)

Interaction
G ´ T

Mean SD Mean SD Mean SD Mean SD

ADP 21.9 12.1 26.8 12.4 25.4 10.7 30.4 8.1 0.10 0.001 0.98

ASPI 21.1 20.9 24.6 10.0 19.6 17.3 24.1 14.8 0.93 0.001 0.66

COL 29.7 13.9 32.9 8.6 32.6 13.8 34.0 7.7 0.41 0.03 0.59

TRAP 63.1 19.5 78.7 16.6 65.1 17.4 78.1 22.6 0.86 0.001 0.34

Tab. 4. Comparison of delta PTL test results (baseline and 30 days after PCI)

GROUP

Difference 95% CI
of difference

p value
PPI C

Mean SD Mean SD

delta ADP 4.9 10.5 5.0 8.3 0.1 – 5.7 to 5.9 0.97

delta ASPI 3.5 19.3 4.5 12.1 1.1 – 8.7 to 10.8 0.83

delta COL 3.1 15.2 1.4 9.0 –1.7 – 9.3 to 5.9 0.65

delta TRAP 15.6 16.5 13.0 16.1 –2.6 – 12.5 to 7.4 0.60

Tab. 2. Patients’ baseline laboratory findings

GROUP

p value
PPI

n = 23
C

n = 21

Mean SD Mean SD

AR (mm) 15 10 17 8 ns

RBC (´ 106/µl) 4.5 0.43 4.5 0.34 ns

WBC (´ 103/µl) 7.6 2.4 7.6 1.7 ns

PTL (´ 103/µl) 173 52 186 52 ns

PDW (%) 12.8 2.4 13.2 1.6 ns

MPV (fl) 10.5 0.8 10.9 0.7 ns

P-LCR (%) 28.7 6.7 31 4.9 ns

Creatinine (mg/dl) 0.84 0.14 0.89 0.18 ns

TCh (mg/dl) 190 63 174 35 ns

HDL-Ch (mg/dl) 47 20 46 14 ns

LDL-Ch (mg/dl) 110 51 101 31 ns

TG (mg/dl) 164 109 135 45 ns

AR – acceleration rate; RBC – red blood cells; WBC – white blood cells;
PDW – platelet distribution width; MPV – mean platelet volume; P-LCR –
platelet large cell ratio; TCh – total cholesterol; TG - triglycerides



Inter-test correlations

The PTL tests results representing PTL sensitivity to

ASA (ASPI, COL), and CLO (ADP) correlated with

each other in all patients examined (ASPI vs. ADP r =

0.500, p 0.001; COL vs. ADP r = 0.458, p = 0.004),

and in the PPI group (ASPI vs. ADP r = 0.609, p =

0.001; COL vs. ADP r = 0.637, p 0.001). In group C,

no significant associations between ASPI, COL vs.

ADP were observed.

Multivariate correlation analysis did not reveal sta-

tistically significant associations.

Discussion

In the present study, we examined the effect of the

co-administration of pantoprazole to dual antiplatelet

therapy (ASA with CLO) on the PLT function test val-

ues. The results showed that pantoprazole did not re-

duce dual anti-platelet efficacy. The PTL reactivity as-

sessed 18–24 h after PCI and CLO loading dose did

not differ as compared to the results at a one-month

follow-up. The degree of PTL suppression was typical

– low values of ADP, ASPI and COL tests were ob-

served with higher values of the TRAP test [12].

Clinical analysis confirmed that pantoprazole did

not influence the short-term clinical outcome for pa-

tients with SAP and selective PCI. To date, the pub-

lished data are contradictory [2, 10, 11, 17, 22]. Re-

cently published meta-analysis did not confirm any

relationship between PPI co-administration and the

occurrence of acute coronary syndromes [17]. On the

other hand, many studies have shown the negative ef-

fect of omeprazole on PTL function in patients receiv-

ing CLO [10, 11]. Sibbing et al. [26] revealed that

PTL aggregation was significantly higher in patients

taking omeprazole compared with non-PPI users,

whereas it was not in the pantoprazole and esomepra-

zole groups compared with non-PPI treatment. The

rate of low CLO responders in those receiving panto-

prazole vs. those not treated with pantoprazole were

similar. Engelhardt et al. [7] proved that the rate of

CLO low-response was similar between the non-PPI

group and the pantoprazole group, but higher in pa-

tients treated with omeprazole/esomeprazole. Data

suggest that pantoprazole does not diminish the anti-

platelet effectiveness of CLO in the early days after

coronary stenting and this is in accordance with our

findings.

A similar opinion was presented in the study of

Siller-Matula et al. [27]. The authors showed that

there was no difference in the Platelet Reactivity In-

dex (PRI) or the adenosine diphosphate-induced PTL

aggregation between patients with pantoprazole,
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Tab. 5. PTL tests, laboratory and clinical parameters correlations

r value

All patients Group PPI Group C

TRAP vs. age 0.354 ns ns

COL vs. HDL-Ch serum levels –0.263 ns ns

COL vs. creatinine levels 0.229 ns ns

TRAP vs. PTL count 0.409 ns ns

COL vs. mean PTL volumes 0.342 ns ns

COL vs. PDW 0.363 ns ns

delta ADP vs. PTL count –0.407 ns –0.800

delta COL vs. PTL count –0.534 –0.547 –0.526

delta ASPI vs. PTL count ns –0.415 ns

delta COL vs. PTL anisocytosis ns ns –0.618

ASPI vs. ADP 0.500 0.609 ns

COL vs. ADP 0.458 0.637 ns



esomeprazole, or without PPI. Using the PRI Vasodi-

lator-Stimulated Phosphoprotein (VASP), Cuisset et

al. [6] also identified more CLO non-responders in

the omeprazole group than in the pantoprazole group.

Therefore, it has been suggested that pantoprazole has

less of an effect on CLO than other PPIs; however, the

different PTL function tests used in the above-

mentioned studies limit an objective comparison.

On the other hand, clinical data on the negative ef-

fects of pantoprazole on CLO effectiveness have re-

cently been published. Stockl et al. [29] showed that

patients who received CLO plus a PPI had a signifi-

cantly higher risk of rehospitalization for acute myo-

cardial infarction or coronary stent placement than did

patients receiving CLO alone. An increased risk of re-

hospitalization for myocardial infarction or coronary

stent implantation was also observed for the subgroup

of patients receiving CLO plus pantoprazole. The

study of Evanchan et al. [8] also revealed that patients

discharged on CLO with pantoprazole or esomepra-

zole had higher rates of readmission for acute myo-

cardial infarction within 1 year of stent implantation.

It should be pointed out that there are some dis-

crepancies between the PTL function test and clinical

outcome. O’Donoghue et al. [22] revealed that PPI

treatment did not increase the risk of cardiovascular

events; however, it decreased the inhibitory effect of

CLO therapy. The conflicting results of the above-

mentioned clinical trials confirm that further discus-

sion on this topic is necessary.

The second important finding of the study was the

relationship between the results of PTL function tests

and clinical data. Our findings suggest that the analy-

sis of standard morphology, i.e., PTL count, volume

or anisocytosis, may be helpful in predicting ASA and

CLO responsiveness. A significant association be-

tween the PLT count and PLT function tests was also

observed in other studies [24, 30]. It was documented

that large platelets exhibited increased reactivity de-

spite dual antiplatelet therapy compared with smaller

platelets [13]. The proportion of reticulated PTL –

larger and more active cells – strongly correlated with

the response to dual antiplatelet therapy in stable

CAD. This is in agreement with our observations con-

cerning anisocytosis and PTL volume. Additionally,

we also found age and serum lipids to be modifying

factors for PTL test results. Price et al. [23] pointed

out the importance of demographic factors and

showed that residual platelet reactivity was signfi-

cantly higher in women and non-Caucasians. Similar

results were found in patients with diabetes mellitus

and those treated with nitrates or PPIs, however resid-

ual PTL reactivity was signfiicantly lower in active

smokers.

Hochholzer et al. [14] confirmed that insufficient

antiplatelet response to CLO may be related to the

polymorphism of CYP2C19*2 together with age, dia-

betes mellitus and BMI.

Both CLO and PPIs, including pantoprazole, are

transformed with cytochrome P450 enzyme –

CYP2C19 isoform – the key enzyme in the CLO-PPI

interactions. Pantoprazole is a weaker inhibitor of the

enzyme compared to omeprazole, which may explain

the differences in PLT tests or clinical endpoints. PPI

may also reduce drug absorption through intragastric

pH increase, a mechanism more important for ASA

reactivity. Since CLO and PPI reveal a relatively short

half-life, time separation might limit this potential

confounding factor [25]. Apart from antiplatelet

agents, other routinely used in SAP patients drugs –

ACE-inhibitors, b-blockers or statins were also shown

to affect PLT reactivity. However, both of out groups

were comparable in terms of pharmacotherapy.

There are some limitations as well as advantages of

the study. Our study had a relatively limited sample

size; however, the well-matched study groups allowed

for an objective analysis. The follow-up was only at

the first month after myocardial infarction; however,

this was the most important period for the appearance

of in-stent thrombosis. WBA constitutes a reliable,

novel method for PTL function evaluation that is

a handy, rapid tool to monitor antiplatelet therapy in

clinical practice and for clinical investigations. The

entire panel of PTL agonists used in the study: ASPI,

ADP, COL and TRAP were another strong point of

the antiplatelet drug evaluation.

Conclusions

Our results indicate that pantoprazole treatment does

not impair the efficacy of dual antiplatelet therapy in

patients with SAP after PCI. Baseline PTL count, vol-

ume and distribution width all influence platelet re-

sponse to ASA and CLO. Moreover, a patient’s age

and serum lipids may modify PTL function and

should be taken into account in the interpretation of
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the PTL test. Prospective clinical trials and laboratory

analyses of biochemical interactions are warranted to

further evaluate the potential impact of PPIs on the ef-

ficacy of CLO.
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