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Chapter 4
Early discontinuation of dual antiplatelet therapy 
in patients treated with the bio-engineered pro-

healing sirolimus-eluting (COMBO) stent

Kalkman DN, Woudstra P, Menown IB, Tijssen JG, Beijk MA, de Winter RJ 
On behalf of the REMEDEE Registry investigators.

Cardiovasc Revasc Med. 2017 Oct 17.[Epub ahead of print] Brief report.
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ABSTRACT

Background When the pro-healing COMBO stent is used, a short duration of dual-
antiplatelet therapy (DAPT) might be safe. However, no cases have been described of 
patients with short duration of DAPT after COMO stent placement.

Methods and results We investigate clinical outcomes at 1 year after early 
discontinuation of DAPT in patients participating in the REMEDEE Registry. This is a 
prospective, multicentre, European, all-comers registry with a 1000 patients treated 
with COMBO stent. Target lesion failure (TLF), a composite of target vessel-myocardial 
infarction (tv-MI), cardiac death and target lesion revascularization, and the occurrence 
of stent thrombosis (ST) in relation with DAPT cessation before 30 and 180 days of 
follow-up is evaluated. At 30 days follow-up 48 patients were not on DAPT, at 180 days 
follow-up of 78 patients had no DAPT. Patients with DAPT discontinuation were older, 
had overall lower left ventricle ejection fraction and more frequent chronic renal failure. 
No TLF and especially no stent thrombosis were observed in these patients.

Conclusions Discontinuation of DAPT within 6 months after COMBO stent placement 
did not influence the rate of TLF up to 1-year follow-up. Large randomized trials are 
needed to confirm the safety of short duration of DAPT after COMBO stent placement.
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INTRODUCTION

Patients receiving coronary stent therapy with a drug-eluting layer for coronary artery 
disease are at risk of stent thrombosis.[1][2][3] Dual antiplatelet therapy (DAPT) after 
percutaneous coronary intervention (PCI) with stent placement is advised to prevent 
stent thrombosis in all national and international guidelines.[4][5] However, at the same 
time all patients receiving DAPT are at risk for major bleeding and other reasons for 
DAPT cessation are known, e.g. non deferrable surgery and patient non-adherence. [6]
[7][8]

The COMBO stent (OrbusNeich Medical BV, The Netherlands) might offer a safe 
option for shortening DAPT after PCI, due to the pro-healing design of the stent. The 
bio-engineered COMBO stent has an anti-CD34 antibody layer to capture circulating 
endothelial progenitor cells (EPC’s). These EPC’s can promote early endothelialisation 
(Figure 1). Additionally, there is a sirolimus-eluting biodegradable polymer on the 
abluminal side of the device.

Figure 1. The pro-healing stent technology of the COMBO stent.

No cases have been described of patients treated with the pro-healing COMBO stent and 
short DAPT duration. In this mini-review we evaluate the first patients with early DAPT 
cessation in relation to thrombotic and adverse events after COMBO stent treatment.

15291-kalkman-layout.indd   81 18/04/2018   17:59



82 CHAPTER 4

METHODS

The 1000 all-comers patients REMEDEE Registry (NCT01874002) is an investigator-
initiated, multicentre, prospective registry evaluating clinical outcomes after COMBO 
stent placement. Design and primary results have been published elsewhere.[9] Target 
lesion failure (TLF) at one year follow-up was defined as the composite of cardiac death, 
target-vessel myocardial infarction, according to the third universal definition [10], and 
target lesion revascularisation (TLR). Patients were contacted at 30, 180 and 365 days 
of follow-up in the outpatient clinic or by telephone contact. Monitoring was done 
extensively and adjudication of all events was performed by an independent clinical 
event committee.

The REMEDEE Registry did not strictly mandate a per protocol DAPT regime. The 
protocol advised DAPT duration according to the guidelines of the European Society of 
Cardiology [4]:

- In patients presenting with acute coronary syndrome (ACS) a DAPT duration of 12 
months is recommended.

- In patients presenting with stable coronary artery disease a DAPT duration of 6 
months is recommended.

If deemed necessary a shorter duration of DAPT could be considered.

We evaluate occurrence of TLF and stent thrombosis (ST), classified according to the 
Academic Research Consortium definition [11], after DAPT cessation before 30 days 
and 180 days of follow-up. Data on DAPT duration was obtained by outpatient or 
telephone contact with patient, at discharge, 30 day follow-up and 180 days follow-up.  
Baseline characteristics according to discontinuation or no discontinuation of DAPT are 
presented as n (percentages), or mean ± standard deviation (SD).

RESULTS

At 30 days post COMBO stent placement, there were 18 patients with single antiplatelet 
therapy (aspirin: 8, P2Y12inhibitor: 10), 30 patients with NOAC/warfarin/VKA and 
single antiplatelet therapy (all patients with P2Y12inhibitor) and no patients without 
any antiplatelet therapy. These patients did not have TLF, and no ST or tv-MI. At 180 
days: 33 patients with single antiplatelet therapy (aspirin: 19, antiplatelet therapy: 14) 
and 41 patients with NOAC/warfarin/VKA and single antiplatelet therapy (aspirin: 2, 
P2Y12inhibitor: 39) and 4 patients without any antiplatelet therapy. All these patients 
did not have TLF and no ST or tv-MI.  Baseline characteristics of patients with DAPT 
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discontinuation are presented in Table 1. Patients with DAPT discontinuation were 
older, mean age of 71 ± 10 years compared to 65 ± 11years for patients with no 
discontinuation.  Prior myocardial infarction (45% versus 25%) and prior PCI (37% 
versus 30%) was more frequent in patients with discontinuation. Moreover, left ventricle 
ejection fraction below 30% and chronic renal failure were also more frequent in patients 
with discontinuation of DAPT.

There were various reasons for an early discontinuation of DAPT as illustrated in Table 2. 
In the REMEDEE registry 6 patients (0.6%) had an ST (5 definite, 1 probable) at 12 months 
follow-up: all 6 ST’s occurred acute (n=4) or sub-acute (n=2).

Table 1. Baseline and procedural characteristics

 
 

Early discontinuation 
of DAPT

N=78

No early discontinuation 
of DAPT
N=922

Age, y 71 ± 10 65 ± 11

Sex, male n (%) 56 (72) 683 (74)

Body mass index, kg/m2 25 ± 4 24 ± 4

Diabetes Mellitus 19 (24) 165 (18)

requiring insulin treatment 8 (10) 56 (6)

History of hypertension 53 (68) 527 (57)

History of hypercholesterolemia 46 (59) 516 (56)

Family history of CAD 29 (37) 426 (46)

Current smoker 12 (15) 229 (23)

Prior myocardial infarction 35 (45) 228 (25)

Prior percutaneous coronary intervention 29 (37) 272 (30)

Prior CABG 8 (10) 60 (7)

Known LVEF <30% 9 (12) 23 (3)

Chronic renal failure 10 (13) 51 (6)

Indication for PCI: ACS 41 (53) 457 (50)

Pre-procedure reference vessel diameter, mm 3.2 ± 0.5 3.2 ± 0.5

Thrombus present pre-procedure 8 (10) 142 (15)

Stent length, mm 20 ± 11 22 ± 10

Values are mean ± SD or n (%). CAD: coronary artery disease. CABG: coronary artery bypass graft. PCI: percutaneous 
coronary intervention. STEMI: ST-segment elevation myocardial infarction. NSTEMI: non ST elevation myocardial infarction. 
LVEF: left ventricle ejection fraction. ACS: acute coronary syndrome.
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Table 2. Reason for DAPT cessation DAPT: dual antiplatelet therapy, VKA: vitamin K antagonist, 
NOACs: novel oral anticoagulants, AF: atrial fibrillation.

Reason for DAPT cessation

30 days
follow-up

N =

180 days
follow-up

N =

Events at 1 year 
follow-up

N=

patient taking VKA, warfarine or NOACs 30 40 0

for AF 17 23 0

for LV thrombus in apex 3 3 0

allergy 2 3 0

bleeding 3 4 0

planned surgery 0 2 0

non-adherence 2 8 0

physician advice 1 5 0

unknown 10 16 0

Total 48 78 0

DISCUSSION

The main finding of this observational study is that early DAPT cessation did not lead 
to (thromboembolic) events in patients treated with the COMBO stent. However, the 
finding of no single case of TLF or ST must be interpreted with caution.

There are several reasons why DAPT is terminated early by doctor or patient. [7] A recent 
study showed that patients prefer a stent that minimizes side effects of DAPT (bleeding/
bruising), most patients find this as important as avoiding repeat revascularization. [12] 
Discontinuation may be considered in patients with a high bleeding risk (e.g. older age, 
as seen in our patient group).

This analysis has several limitations; the first is that the number of cases is small. These 
observed numbers are too small to draw any certain conclusions. Moreover, for a 
substantial proportion of patients the reason for DAPT cessation is unknown. These 
patients may have a perceived low risk of thrombotic events. Another limitation is 
that the data is patient reported. There might be a higher number of patients with 
discontinuation of DAPT due to non-adherence. Also, bleeding events have not been 
addressed in this analysis as these events were not reported and adjudicated in the 
registry.

The REDUCE study (NCT02118870) will evaluate the safety of 3 months DAPT versus 12 
months DAPT with COMBO in patients presenting with ACS.[13]
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CONCLUSION

We report the first observations of patients treated with the COMBO stent and early 
discontinuation of DAPT from the REMEDEE Registry. In the data presented here there is 
no indication that early DAPT discontinuation after COMBO stent placement is unsafe. 
However, large randomized studies will demonstrate the safety of early DAPT cessation 
in patients treated with COMBO stent.

Highlights for review
• With COMBO stent treatment a short duration of DAPT might be safe.
• There are no reports on patients with the COMBO stent and short duration of DAPT.
• Our results show no direct safety concern with early DAPT cessation after COMBO 

stent, although presented the numbers are small. Randomized trials are needed to 
prove safety of short duration DAPT after COMBO stent placement.
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