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ABSTRACT 

Objectives: The study investigated DAPT patterns over time and patient characteristics associated 

with the various treatments in an MI population. 

Design: A registry-based observational cohort study was performed using antecedent data. 

Setting: This study linked morbidity, mortality, and medication data from Danish national registries.  

Participants: All 28,449 patients admitted to a Danish hospital with a first time MI and alive at 

discharge from 2009 through 2012 were included. 

Primary and secondary outcome measures: Primary outcome was initiation of DAPT and 

secondary outcomes comprised persistence in DAPT treatment and switches between DAPT 

treatments. 

Results: The overall proportion of patients prescribed DAPT increased from 68% (C.L.95%: 67% - 

69%) to 73% (C.L.95%: 67% - 69%) from 2009 to 2012. For patients treated with and without 

percutaneous coronary intervention (PCI), the corresponding numbers were from 87% (C.L.95%: 

86% - 88%) to 91% (C.L.95%: 90% - 92%) and from 49% (C.L.95%: 47% - 50%) to 52% (C.L.95%: 

51% - 54%), respectively. Non-PCI patients had higher cardiovascular risk compared with PCI 

patients. Among PCI patients, age >75 years, atrial fibrillation, diabetes, and peripheral arterial 

disease were associated with a higher risk of treatment breaks for DAPT. Among patients without 

PCI, ticagrelor treatment was associated with an increased risk of treatment breaks during the first 12 

months compared with clopidogrel treatment. 

Conclusions: From 2009 to 2012, there was an increase in the proportion of MI patients receiving 

DAPT, and a longer duration of DAPT. Still, a large proportion of patients without PCI are discharged 

either without DAPT or with a short DAPT duration. These findings may indicate the need for more 

careful attention to DAPT for MI patients not undergoing PCI in Denmark.  
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Strength and limitations of this study 

• Our study describes dual antiplatelet treatment in Danish patients after myocardial infarction 

during 2009-2012, making use of the nationwide and complete health registers that may be linked 

at individual level by means of the unique personal identification system covering all Danish 

citizens. 

• The registry data available for our study are collected for administrative purposes, thereby 

reducing potential sources of bias otherwise introduced by selection of particular hospitals or 

healthcare insurance systems. 

• Even though coding errors cannot be ruled out in the registry data previous studies have 

demonstrated high levels of sensitivity and specificity for cardiovascular outcomes in the Danish 

health registers. 

• Our study is limited by not including information on unstable angina, STEMI , NSTEMI, blood 

pressure, smoking habits, lipid profiles and socioeconomic status. 

 

INTRODUCTION 

Platelet activation and subsequent aggregation represent the key targets in the management of acute 

coronary syndromes (ACS) to prevent recurrent events. However, the incidence of ACS has declined 

over time supporting the notion that contemporary treatment effectively improves outcomes after an 

MI[1, 2, 3, 4]. European guidelines recommend initiation of dual antiplatelet therapy (DAPT) with 

low-dose acetyl salicylic acid (ASA) and a P2Y12 antagonist to reduce the risk of both acute ischemic 

complications and recurrent atherothrombotic events[5]. This treatment is recommended for up to 12 

months in patients with ACS, irrespective of whether the patient  undergoes revascularization with 

percutaneous coronary intervention (PCI) or not[5, 6]. 

Previously, a nationwide Danish study described initiation and persistence patterns for DAPT with 

clopidogrel and ASA after myocardial infarction (MI) in the years 2000-2005[7]. The study showed a 

high persistence with clopidogrel treatment among PCI treated patients as compared with non-PCI 

patients, and a lower degree of clopidogrel use among women and patients admitted to local 

hospitals[7]. 

New P2Y12 antagonists have recently been introduced in the treatment of ACS patients; prasugrel 

received European Medicines Agency (EMA) approval in 2009 and ticagrelor in 2011. Ticagrelor, co-

administered with ASA, is indicated for patients with ACS, including patients managed medically, 

and those who are managed with PCI or coronary artery by-pass grafting (CABG)[8]. Prasugrel, co-

administered with ASA is indicated for patients with ACS undergoing PCI[9]. 
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In 2011, ticagrelor was recommended as first-line treatment in the national Danish ACS guidelines 

across sub-diagnoses[10]. How these new multiple DAPT options are used in contemporary clinical 

practice in Denmark and how guideline recommendations are implemented are not known. Also, as 

the indication for the different P2Y12 antagonists differ, it is likely that the populations treated with 

the respective P2Y12 antagonists diverge with respect to their baseline characteristics. To our 

knowledge, this has not been investigated in a large scale study. Furthermore, it is of clinical 

relevance to describe treatment persistence and patient characteristics that are associated with reduced 

persistence. 

The aim of this study was to describe the DAPT pattern in Danish patients with MI during 2009-2012, 

with focus on comparing treatment in 2009 and 2012, ie, before and after the introduction of prasugrel 

and ticagrelor, by combining data from nationwide registries on hospital admissions, prescription drug 

use and date of mortality. 

 

METHODS 

Data sources 

Data were obtained from Danish nationwide compulsory registries on hospital admissions and 

prescribed drugs. As virtually all medical care in Denmark is provided by the national health 

authorities, these data sources allow true population-based studies with national coverage and high 

levels of completeness[11]. 

The Danish National Prescription Registry[12] contains data on all prescribed drugs dispensed from 

Danish community pharmacies since 1995. Prescription data include type of drug, date of dispensing 

and quantity and are categorized according to the Anatomic Therapeutic Chemical (ATC) index[13]. 

Drug expenses are partially reimbursed by the Danish health-care authorities. 

The Danish National Patient Registry contains data on all somatic hospitalizations in Denmark since 

1977 and on outpatient visits since 1995[14]. Hospital discharge and outpatient contact diagnoses are 

coded according to the International Classification of Diseases (ICD-10) from 1994 onward.  

All data sources were linked by means of the personal identification number, a unique identifier 

encoding gender and date of birth, assigned by the Danish Civil Registration System to all Danish 

residents since 1968[15]. The Civil Registration System contains continuously updated data on 

address, date of death, and migration to and from Denmark. All record linkage was performed by 

Statistics Denmark. 

 

Study design and study population 
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Patients who experienced a first time hospital admission related to acute MI within the observation 

period 1 January 2009 to 31 December 2012 were included. MI index event was defined as having an 

admission with a primary or secondary diagnosis ICD-10 code of I21. Patients with a diagnosis of 

unstable angina pectoris (ICD-10 code I20.0) were not included. Further, sub classification into ST 

segment elevation MI (STEMI) and non-segment ST elevation MI (NSTEMI) was not performed 

since ICD-10 coding specification at this level has not been validated.  

An MI episode may present as a sequence of admissions to more than one hospital department and 

was defined as one admission if the interval was not more than one day between discharge from one 

hospital and admission date at the next hospital. Only the first episode for each individual within the 

observation period was included. Thus, we excluded those with a history of previous MI prior to the 

time of their first eligible admission. We furthermore required that individuals were discharged alive. 

Patients had to be Danish residents with a Danish permanent address at the time of admission.  

The study was approved by the Danish Data Protection Agency. According to Danish law, ethical 

approval is not required for registry-based studies[16]. 

 

ANALYSIS  

All individuals were classified according to whether they had been dispensed DAPT or not. The use 

of DAPT was analyzed among individuals experiencing MI in 2009 and 2012, respectively. All 

analyses were stratified by type of DAPT, study year and whether or not the patient underwent PCI in 

relation to the index event. 

Baseline characteristics of subjects initiating DAPT following MI 

Individuals were described regarding age and gender, the type of hospital at index event, procedures 

during index event, previous diagnoses and dispensed drugs at the time of admission. 

(1) Classification according to admission by type of hospital according to degree of cardiological 

expertise available was: local hospital, hospital without catheterization laboratory (level 1); main 

regional hospital, hospital with catheterization laboratory (level 2); tertiary cardiac hospital, university 

hospital with catheterization laboratory (level 3). 

(2) Procedures during index event included angiography (UXAC85), PCI (procedure code FNG) and 

CABG (procedure code FNA-FNE). We included CABG performed up to 30 days after discharge. 

Throughout the study period, procedures were coded according to the Nordic classification 

scheme[17]. 

(3) Previous diagnoses registered in the Patient Registry up to 5 years prior to the admission for index 

MI were included. For a full list of diagnoses and definitions, see Appendix A. 
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(4) Drug use were defined as having filled a prescription for the given drug according to the 

Prescription Registry within 180 days prior to the index admission and up to 30 days following 

discharge. For a full list of drugs included, see Appendix B.  

Persistence to DAPT following treatment initiation 

DAPTs were defined as concomitant use of low-dose ASA and a P2Y12 antagonist, and were further 

subcategorized by the specific P2Y12 antagonists. The main drugs examined were the three P2Y12 

antagonists currently available in Denmark, ie, clopidogrel (ATC B01AC04), prasugrel (B01AC22) 

and ticagrelor (B01AC24), as well as low-dose ASA (B01AC06 or N02BA01). For all four drugs, use 

was defined as having filled a prescription for the given drug within 90 days prior to the admission to 

30 days after the admission. Individuals filling prescriptions for two different P2Y12 antagonists 

within this interval were classified according to the last prescription filled. Individuals failing to fill a 

prescription for either a P2Y12 antagonist or ASA within 30 days after index MI were classified as not 

using DAPT. 

Persistence with treatment was analyzed during a period of 365 days following the index MI using the 

‘proportion of patients covered’ (PPC) method[18]. In brief, all subjects were followed starting 30 

days after discharge from the index event. Over time, we estimated the proportion of all subjects still 

alive and not migrated and using the same P2Y12 antagonist as at discharge. A subject was considered 

a current user of a given P2Y12 antagonist from the day of filling a prescription for that drug and for a 

number of days corresponding to either the number of tablets for clopidogrel and prasugrel (used once 

daily) or half the number of tablets for ticagrelor (used twice daily). Finally, a 30-day grace period 

was added to the estimated duration to account for minor non-compliance and irregular prescription 

refills. A sensitivity analysis with a grace period of 90 days was also performed. An individual could 

be regarded as dropped out of treatment at one point in time and later be re-classified as a current user 

upon filling a new prescription. In the Cox regression analysis for having a treatment break larger than 

the 30-day grace period, the type of DAPT treatment, age and gender, type of treating hospital 

department and selected comorbidities were chosen as covariates. 

Frequency of switch between different DAPT regimens 

To estimate switch patterns, we estimated the proportion of all subjects who within the first year 

following discharge filled a P2Y12 antagonist other than the one they first used following discharge. 

The observation period for this analysis commenced 30 days after discharge with the index admission 

of MI. 

Statistical program 

All calculations were performed using STATA Release 13.0 (StataCorp, College Station, TX, USA).  
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RESULTS 

Overall, 97% (28,449 patients) of all patients admitted to the hospital with a first-time MI during 

2009–2012 were alive 30 days after discharge and included in this study. The baseline characteristics 

for the years 2009 and 2012 are shown in Table 1 and Table 2. Baseline characteristics for the toal 

material as well as for the years 2010 and 2011 are contained Supplementary Tables 1, 2 and 3, 

respectively. 

Patient characteristics 2009 

Of the first time MI patients (median age 69 years [interquartile range (IQR) 59-79 years]; 36% 

women), 73% underwent angiography and 53% PCI, and a majority of patients (67%) were 

discharged with DAPT (Table 1 and Figure 1). A larger proportion of patients with PCI were 

discharged with DAPT (87%) compared with the patients without PCI (51%). The PCI patients were 

younger and more frequently men than the non-PCI patients. A majority of these patients received 

ASA, beta-blockers, angiotensin-converting enzyme (ACE) inhibitors and statins at discharge, which 

is in line with guideline recommendations. Among the non-PCI patients, a considerably larger 

proportion underwent CABG, had a diagnosis of atrial fibrillation, and/or had a history of major 

bleedings compared with the PCI patients. Notably, a larger proportion of non-PCI patients were 

discharged without beta-blockers, ACE inhibitors and statins. 

Patient characteristics 2012 

The median age of first time MI patients was 69 years [IQR, 58-78 years], and 36% were women 

(Table 2). Overall, 79% underwent angiography and 55% PCI, and the majority (73%) were 

discharged with DAPT (Table 2 and Figure 1). Still, a large proportion (49%) of the non-PCI patients 

were discharged without DAPT and other guideline recommended drug therapies compared with the 

PCI patients. In general, marked differences in patient characteristic were observed dependent on the 

choice of P2Y12 antagonist used in the DAPT regimens. Patients treated with prasugrel were 11 years 

younger (median), more commonly men, and the majority underwent PCI (84%) compared with the 

total MI patient population. Most of the prasugrel-treated patients were either managed at a main 

regional hospital or at a university hospital with a catheterization laboratory. 

The proportion of patients prescribed DAPT with ticagrelor increased quickly after its introduction in 

2011. By the end of 2012, ticagrelor was the most common P2Y12 antagonist in both patients with and 

without PCI (Figure 1). More patients in the ticagrelor group underwent PCI (71%) compared with 

clopidogrel treated patients (52%). Ticagrelor-treated patients were 7 years younger and more 

commonly men. Patients treated with clopidogrel had in general a more severe disease burden at 

baseline, with additional diagnoses of heart failure, stroke, or atrial fibrillation compared with the 

other DAPT-treated patients (Table 2). 
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Table 1 Baseline demographic and clinical characteristics for the 2009 first-time MI population  

 
Patients with PCI (N=3576, 50%) Patients without PCI (N=3528, 50%) 

 

All patients 

n=3576 

Clopidogrel 

n=3087 

Ticagrelor 

n=0 

Prasugrel 

n=13 

No DAPT 

n=476 

All patients 

n=3528 

Clopidogrel 

n=1712 

Ticagrelor 

n=0 

Prasugrel 

n=1 

No DAPT 

n=1815 

Age [median (IQR)] 64 (55 - 73) 64 (55 - 73) . (. - .) 57 (50 - 64) 68 (59 - 75) 74 (64 - 83) 74 (64 - 83) . (. - .) 49 (49 - 49) 74 (63 - 84) 

Males 2,643 (73.9%) 2,289 (74.1%) 0 (.%) 8 (61.5%) 346 (72.7%) 1,951 (55.3%) 956 (55.8%) 0 (.%) 0 (0.0%) 995 (54.8%) 

Type of hospital (at index 

MI event) 
                    

Local hospital 946 (26.5%) 805 (26.1%) 0 (.%) 5 (38.5%) 136 (28.6%) 1,440 (40.8%) 659 (38.5%) 0 (.%) (n<=5) 780 (43.0%) 

Main regional hospital 1,149 (32.1%) 1,005 (32.6%) 0 (.%) 5 (38.5%) 139 (29.2%) 1,150 (32.6%) 616 (36.0%) 0 (.%) 0 (0.0%) 534 (29.4%) 

Tertiary cardiac hospital 1,481 (41.4%) 1,277 (41.4%) 0 (.%) (n<=5) 201 (42.2%) 938 (26.6%) 437 (25.5%) 0 (.%) 0 (0.0%) 501 (27.6%) 

Procedures (at index event)                     

CABG 80 (2.2%) 47 (1.5%) 0 (.%) 0 (0.0%) 33 (6.9%) 412 (11.7%) 197 (11.5%) 0 (.%) 0 (0.0%) 215 (11.8%) 

Angiography 3,535 (98.9%) 3,055 (99.0%) 0 (.%) 13 (100.0%) 467 (98.1%) 1,761 (49.9%) 932 (54.4%) 0 (.%) (n<=5) 828 (45.6%) 

Previous diagnoses                     

Heart failure 100 (2.8%) 71 (2.3%) 0 (.%) 0 (0.0%) 29 (6.1%) 343 (9.7%) 148 (8.6%) 0 (.%) 0 (0.0%) 195 (10.7%) 

Ischaemic heart disease 256 (7.2%) 181 (5.9%) 0 (.%) (n<=5) 74 (15.5%) 488 (13.8%) 199 (11.6%) 0 (.%) 0 (0.0%) 289 (15.9%) 

Unstable angina 55 (1.5%) 43 (1.4%) 0 (.%) 0 (0.0%) 12 (2.5%) 107 (3.0%) 50 (2.9%) 0 (.%) 0 (0.0%) 57 (3.1%) 

Peripheral arterial disease 94 (2.6%) 67 (2.2%) 0 (.%) 0 (0.0%) 27 (5.7%) 246 (7.0%) 118 (6.9%) 0 (.%) 0 (0.0%) 128 (7.1%) 

Stroke total 132 (3.7%) 98 (3.2%) 0 (.%) (n<=5) 33 (6.9%) 338 (9.6%) 160 (9.3%) 0 (.%) 0 (0.0%) 178 (9.8%) 

Non-ischaemic stroke (n<=5) (n<=5) 0 (.%) 0 (0.0%) (n<=5) 19 (0.5%) 7 (0.4%) 0 (.%) 0 (0.0%) 12 (0.7%) 

Ischaemic stroke 130 (3.6%) 96 (3.1%) 0 (.%) (n<=5) 33 (6.9%) 328 (9.3%) 155 (9.1%) 0 (.%) 0 (0.0%) 173 (9.5%) 

Atrial fibrillation 125 (3.5%) 93 (3.0%) 0 (.%) 0 (0.0%) 32 (6.7%) 375 (10.6%) 132 (7.7%) 0 (.%) 0 (0.0%) 243 (13.4%) 

Chronic renal dysfunction 16 (0.4%) 11 (0.4%) 0 (.%) 0 (0.0%) 5 (1.1%) 43 (1.2%) 18 (1.1%) 0 (.%) 0 (0.0%) 25 (1.4%) 

Diabetes mellitus 396 (11.1%) 327 (10.6%) 0 (.%) (n<=5) 68 (14.3%) 625 (17.7%) 304 (17.8%) 0 (.%) 0 (0.0%) 321 (17.7%) 

Major bleeding 93 (2.6%) 75 (2.4%) 0 (.%) 0 (0.0%) 18 (3.8%) 189 (5.4%) 67 (3.9%) 0 (.%) 0 (0.0%) 122 (6.7%) 

Liver disease (n<=5) (n<=5) 0 (.%) 0 (0.0%) 0 (0.0%) 5 (0.1%) (n<=5) 0 (.%) 0 (0.0%) (n<=5) 

Coagulation disorders 9 (0.3%) 8 (0.3%) 0 (.%) 0 (0.0%) (n<=5) 21 (0.6%) (n<=5) 0 (.%) 0 (0.0%) 17 (0.9%) 

Cancer 193 (5.4%) 158 (5.1%) 0 (.%) (n<=5) 34 (7.1%) 333 (9.4%) 146 (8.5%) 0 (.%) 0 (0.0%) 187 (10.3%) 

Drug use at discharge                     

Total number of drugs 

[median (IQR)] 
3 (1 - 6) 3 (1 - 6) . (. - .) 4 (0 - 8) 4 (2 - 8) 6 (3 - 10) 6 (3 - 10) . (. - .) 13 (13 - 13) 7 (3 - 11) 

ACE-inhbitors and ARB 1,948 (54.5%) 1,678 (54.4%) 0 (.%) 7 (53.8%) 263 (55.3%) 1,984 (56.2%) 992 (57.9%) 0 (.%) 0 (0.0%) 992 (54.7%) 
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Acetyl salicylic acid 3,379 (94.5%) 3,087 (100.0%) 0 (.%) 13 (100.0%) 279 (58.6%) 2,962 (84.0%) 
1,712 

(100.0%) 
0 (.%) (n<=5) 1,249 (68.8%) 

Betablocker 3,170 (88.6%) 2,760 (89.4%) 0 (.%) 12 (92.3%) 398 (83.6%) 2,537 (71.9%) 
1,389 

(81.1%) 
0 (.%) 0 (0.0%) 1,148 (63.3%) 

Calcium-channel blocker 749 (20.9%) 621 (20.1%) 0 (.%) (n<=5) 127 (26.7%) 1,027 (29.1%) 474 (27.7%) 0 (.%) (n<=5) 552 (30.4%) 

Oral antidiabetics and 

insulin 
369 (10.3%) 308 (10.0%) 0 (.%) (n<=5) 60 (12.6%) 562 (15.9%) 277 (16.2%) 0 (.%) 0 (0.0%) 285 (15.7%) 

Proton pump inhibitors 916 (25.6%) 772 (25.0%) 0 (.%) (n<=5) 140 (29.4%) 1,302 (36.9%) 579 (33.8%) 0 (.%) (n<=5) 722 (39.8%) 

Statins 3,379 (94.5%) 2,954 (95.7%) 0 (.%) 12 (92.3%) 413 (86.8%) 2,523 (71.5%) 
1,427 

(83.4%) 
0 (.%) (n<=5) 1,095 (60.3%) 

Anticoagulant 224 (6.3%) 162 (5.2%) 0 (.%) (n<=5) 61 (12.8%) 415 (11.8%) 113 (6.6%) 0 (.%) 0 (0.0%) 302 (16.6%) 

NSAIDs 613 (17.1%) 531 (17.2%) 0 (.%) 5 (38.5%) 77 (16.2%) 606 (17.2%) 280 (16.4%) 0 (.%) 0 (0.0%) 326 (18.0%) 

Time until P2Y12 

antagonist prescription 

claimed 

                    

Prior to MI 122 (3.4%) 103 (3.3%) 0 (.%) (n<=5) 18 (3.8%) 167 (4.7%) 125 (7.3%) 0 (.%) 0 (0.0%) 42 (2.3%) 

1-7 days 3,033 (84.8%) 2,825 (91.5%) 0 (.%) 11 (84.6%) 197 (41.4%) 1,600 (45.4%) 
1,438 

(84.0%) 
0 (.%) (n<=5) 161 (8.9%) 

8-14 days 52 (1.5%) 48 (1.6%) 0 (.%) 0 (0.0%) (n<=5) 69 (2.0%) 65 (3.8%) 0 (.%) 0 (0.0%) (n<=5) 

15-30 days 120 (3.4%) 111 (3.6%) 0 (.%) (n<=5) 8 (1.7%) 91 (2.6%) 84 (4.9%) 0 (.%) 0 (0.0%) 7 (0.4%) 

No prescription 249 (7.0%) 0 (0.0%) 0 (.%) 0 (0.0%) 249 (52.3%) 1,601 (45.4%) 0 (0.0%) 0 (.%) 0 (0.0%) 1,601 (88.2%) 

 

Numbers in parentheses are percentages of total number of patients in the group; DAPT, dual antiplatelet therapy; PCI, percutaneous coronary intervention;  IQR, 

interquartile range; Local hospital, hospital without catheterization laboratory; Main regional hospital, hospital with catheterization laboratory; Tertiary cardiac hospital, 

university hospital with catheterization laboratory; CABG, coronary artery bypass graft; ACE, angiotensin-converting enzyme; ARB, angiotensin receptor blocker; NSAIDs, 

nonsteroidal anti-inflammatory drugs. 
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Table 2 Baseline demographic and clinical characteristics for the 2012 first-time MI population  

Patients with PCI (n=3852, 55%) Non-PCI patients (n=3164, 45%) 

All patients 

n=3852 

Clopidogrel 

n=724 

Ticagrelor 

n=2238 

Prasugrel 

n=531 

No DAPT 

n=359 

All patients 

n=3164 

Clopidogrel 

n=679 

Ticagrelor 

n=921 

Prasugrel 

n=26 

No DAPT 

n=1538 

Age [median (IQR)] 65 (55 - 74) 68 (58 - 79) 65 (55 - 74) 58 (51 - 66) 69 (59 - 77) 74 (63 - 83) 77 (67 - 86) 71 (61 - 80) 52.5 (48 - 67) 75 (64 - 84) 

Males 2800 (72.7) 490 (67.7) 1615 (72.2) 440 (82.9) 255 (71.0) 1684 (53.2) 337 (49.6) 500 (54.3) 18 (69.2) 829 (53.9) 

Type of hospital (at 

index MI event) 

     

     

Local hospital 1037 (26.9) 291 (40.2) 552 (24.7) 68 (12.8) 126 (35.1) 1285 (40.6) 277 (40.8) 318 (34.5) n<=5 686 (44.6) 

Main regional hospital  1579 (41.0) 202 (27.9) 1021 (45.6) 234 (44.1) 122 (34.0) 1144 (36.2) 247 (36.4) 417 (45.3) 8 (30.8) 472 (30.7) 

Tertiary cardiac hospital 1236 (32.1) 231 (31.9) 665 (29.7) 229 (43.1) 111 (30.9) 735 (23.2) 155 (22.8) 186 (20.2) 14 (53.8) 380 (24.7) 

Procedures (at index MI 

event) 

     

     

CABG 93 (2.4) 40 (5.5) 20 (0.9) n<=5 30 (8.4) 453 (14.3) 77 (11.3) 130 (14.1) n<=5 245 (15.9) 

Angiography 3790 (98.4) 704 (97.2) 2213 (98.9) 525 (98.9) 348 (96.9) 1740 (55.0) 340 (50.1) 649 (70.5) 16 (61.5) 735 (47.8) 

Previous diagnoses      

Heart failure 83 (2.2) 23 (3.2) 34 (1.5) 7 (1.3) 19 (5.3) 234 (7.4) 67 (9.9) 41 (4.5) 0 (0.0) 126 (8.2) 

Ischaemic heart disease 210 (5.5) 59 (8.1) 90 (4.0) 16 (3.0) 45 (12.5) 413 (13.1) 108 (15.9) 101 (11.0) n<=5 200 (13.0) 

Unstable angina pectoris 46 (1.2) 14 (1.9) 21 (0.9) n<=5 9 (2.5) 77 (2.4) 18 (2.7) 14 (1.5) n<=5 43 (2.8) 

Peripheral arterial disease 110 (2.9) 36 (5.0) 44 (2.0) 6 (1.1) 24 (6.7) 224 (7.1) 61 (9.0) 55 (6.0) 0 (0.0) 108 (7.0) 

Stroke total 126 (3.3) 36 (5.0) 62 (2.8) n<=5 25 (7.0) 257 (8.1) 86 (12.7) 40 (4.3) 0 (0.0) 131 (8.5) 

Non-ischaemic stroke 12 (0.3) n<=5 6 (0.3) 0 (0.0) (n<=5) 22 (0.7) 5 (0.7) n<=5 0 (0.0) 14 (0.9) 

Ischaemic stroke 117 (3.0) 33 (4.6) 58 (2.6) n<=5 23 (6.4) 243 (7.7) 83 (12.2) 38 (4.1) 0 (0.0) 122 (7.9) 

Atrial fibrillation 150 (3.9) 44 (6.1) 56 (2.5) 5 (0.9) 45 (12.5) 335 (10.6) 63 (9.3) 49 (5.3) 0 (0.0) 223 (14.5) 

Chronic renal dysfunction 30 (0.8) 8 (1.1) 11 (0.5) n<=5 10 (2.8) 41 (1.3) 11 (1.6) n<=5 n<=5 24 (1.6) 

Diabetes mellitas 512 (13.3) 114 (15.7) 279 (12.5) 53 (10.0) 66 (18.4) 585 (18.5) 157 (23.1) 140 (15.2) n<=5 284 (18.5) 

Major bleeding 88 (2.3) 26 (3.6) 41 (1.8) 7 (1.3) 14 (3.9) 155 (4.9) 33 (4.9) 33 (3.6) 0 (0.0) 89 (5.8) 

Liver disease 9 (0.2) n<=5 n<=5 n<=5 n<=5 7 (0.2) n<=5 n<=5 0 (0.0) n<=5 

Coagulation disorders 15 (0.4) 5 (0.7) n<=5 0 (0.0) 6 (1.7) 17 (0.5) n<=5 n<=5 0 (0.0) 14 (0.9) 

Cancer 278 (7.2) 66 (9.1) 145 (6.5%) 25 (4.7) 42 (11.7) 339 (10.7) 63 (9.3) 86 (9.3) 0 (0.0) 190 (12.4) 
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Drug use at discharge 

     

     

Total number of drugs 

[median (IQR)] 3 (1 - 6) 4 (1 - 8) 3 (1 - 6) 2 (0 - 4) 5 (2 - 8) 6 (3 - 10) 7 (4 - 11) 5 (2 - 9) 4.5 (1 - 6) 7 (3 - 11) 

ACE-inhibitors and ARB 2076 (53.9) 450 (62.2) 1145 (51.2) 268 (50.5) 213 (59.3) 1748 (55.2) 417 (61.4) 495 (53.7) 15 (57.7) 821 (53.4) 

Acetyl salicylic acid 3666 (95.2) 724 (100.0) 

2238 

(100.0) 531 (100.0) 173 (48.2) 2568 (81.2) 679 (100.0) 921 (100.0) 26 (100.0) 942 (61.2) 

Beta-blocker 3364 (87.3) 621 (85.8) 1959 (87.5) 503 (94.7) 281 (78.3) 2226 (70.4) 517 (76.1) 754 (81.9) 20 (76.9) 935 (60.8) 

Calcium-channel blocker 877 (22.8) 218 (30.1) 463 (20.7) 79 (14.9) 117 (32.6) 1073 (33.9) 247 (36.4) 305 (33.1) 12 (46.2) 509 (33.1) 

Oral antidiabetics and 

insulin 473 (12.3) 98 (13.5) 265 (11.8) 49 (9.2) 61 (17.0) 532 (16.8) 147 (21.6) 133 (14.4) n<=5 248 (16.1) 

Proton pump inhibitors 1195 (31.0) 275 (38.0) 680 (30.4) 108 (20.3) 132 (36.8) 1280 (40.5) 322 (47.4) 323 (35.1) 9 (34.6) 626 (40.7) 

Statins 3661 (95.0) 672 (92.8) 2165 (96.7) 524 (98.7) 300 (83.6) 2219 (70.1) 529 (77.9) 802 (87.1) 22 (84.6) 866 (56.3) 

Anticoagulant 266 (6.9) 76 (10.5) 94 (4.2) 14 (2.6) 82 (22.8) 445 (14.1) 65 (9.6) 63 (6.8) 0 (0.0) 317 (20.6) 

NSAIDs 624 (16.2) 118 (16.3) 367 (16.4) 79 (14.9) 60 (16.7) 539 (17.0) 104 (15.3) 159 (17.3) 8 (30.8) 268 (17.4) 

Time until P2Y12 

antagonist –prescription 

claimed 
     

     

Prior to MI 165 (4.3) 48 (6.6) 80 (3.6) 16 (3.0) 21 (5.8) 228 (7.2) 121 (17.8) 45 (4.9) n<=5 61 (4.0) 

1-7 days  

 3472 (90.1) 656 (90.6) 2123 (94.9) 508 (95.7) 185 (51.5) 1543 (48.8) 521 (76.7) 833 (90.4) 24 (92.3) 165 (10.7) 

8-14 days 32 (0.8) 8 (1.1) 11 (0.5) 7 (1.3) 6 (1.7) 46 (1.5) 21 (3.1) 21 (2.3) 0 (0.0) n<=5 

15-30 days 44 (1.1) 12 (1.7) 24 (1.1) 0 (0.0) 8 (2.2) 49 (1.5) 16 (2.4) 22 (2.4) n<=5 10 (0.7) 

No prescription 139 (3.6) 0 (0.0) 0 (0.0) 0 (0.0) 139 (38.7) 1298 (41.0) 0 (0.0) 0 (0.0) 0 (0.0) 1298 (84.4) 

 

Numbers in parentheses are percentages of total number of patients in the group; DAPT, dual antiplatelet therapy; PCI, percutaneous coronary intervention; IQR, interquartile 
range; Local hospital, hospital without catheterization laboratory; Main regional hospital, hospital with catheterization laboratory; Tertiary cardiac hospital, university 

hospital with catheterization laboratory; CABG, coronary artery bypass graft; ACE, angiotensin-converting enzyme; ARB, angiotensin receptor blocker; NSAIDs, 

nonsteroidal anti-inflammatory drugs 
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In 2012, the proportion of patients discharged with DAPT was 6% higher compared with that in 2009. 

The non-DAPT-treated patients were older (+9 years, median age difference) and more commonly 

women (+20% difference) compared with the DAPT treated patients. Among non-DAPT treated 

patients, invasive treatment within 30 days from admission was received by relatively few patients; 

57% underwent angiography and 19% PCI. A larger proportion of non-DAPT treated patients 

underwent CABG, were diagnosed with atrial fibrillation, and were treated with warfarin or new oral 

anticoagulants (NOAC) compared with the DAPT-treated patients. More patients had a prior 

diagnosis of heart failure, cancer and/or a history of major bleeds or coagulation disorders.  

A smaller proportion of the non-DAPT treated patients received ACE inhibitors/ angiotensin receptor 

blockers (ARBs), beta-blockers, and statins at discharge compared with DAPT-treated patients. Of 

these, 49% received ASA as mono therapy, and 13% and10% of non-DAPT treated patients were 

treated with clopidogrel or ticagrelor, respectively, as mono therapies. 

Medical history-related predictors of DAPT persistence 

Overall persistence was very high among patients initiated on DAPT (Figure 2).  

Within the first year post- MI in 2012, 6% of the prasugrel treated patients were switched to another 

P2Y12 antagonist; 11% from the ticagrelor group and 3% from clopidogrel group (Table 3).  

Patients undergoing PCI had an overall longer DAPT duration compared with patients not undergoing 

PCI, and age >75 years and diagnosis of atrial fibrillation, diabetes, and peripheral arterial disease 

were associated with a higher risk of treatment breaks (Table 4). Furthermore, there was a trend 

toward increased risk for treatment breaks for PCI patients with heart failure and stroke. For patients 

not undergoing PCI we did not observe any association between any major baseline diseases and risk 

for treatment breaks. 

Among PCI patients, treatment with prasugrel or ticagrelor compared with clopidogrel was associated 

with an increased risk of a 30-day treatment break within 365 days after MI (Table 4). However, this 

risk was not present when extending the grace period to 60 days (data not shown). 

For non-PCI patients, ticagrelor compared to clopidogrel treatment was associated with an increased 

risk of having a 30-day treatment break. This finding was also present when expanding the grace 

period to 60 days, during which 11% of these patients were switched to clopidogrel after a median of 

107 days. 
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Table 3 MI patients discharged in 2012: switch pattern for dual antiplatelet therapy during the first 365 days after MI 

 

 

Drug treatment 

No discharged 

of patients 

No of patients 

switching 

Median time 

(days) to switch  

No of patients 

switching to 

clopidogrel  

No of patients 

switching to 

ticagrelor 

No of patients 

switching to 

prasugrel 

PCI treated 

patients 

Clopidogrel 719 25 73 (44-119) 0 18 7 

Ticagrelor 2198 214 110 (62-209) 210 0 n<5 

Prasugrel 524 33 147 (90-230) 29 n<5 0 

Clopidogrel without ASA 74 n<5 83 (12-90) 0 n<5 n<5 

Ticagrelor without ASA 110 18 84 (57-210) 18 0 0 

Prasugrel without ASA 29 n<5 200 (149-310) n<5 0 0 

No P2Y12 antagonist only ASA 118 29 49 (15-119) 13 7 9 

No P2Y12 antagonist or ASA 24 14 34 (14-136) 8 n<5 n<5 

Non-PCI 

treated 

patients 

Clopidogrel 635 14 148 (73-213) 0 13 n<5 

Ticagrelor 868 102 107 (49-208) 102 0 0 

Prasugrel 25 n<5 52 (52-52) 0 n<5 0 

Clopidogrel without ASA 161 n<5 44 (33-106) 0 n<5 0 

Ticagrelor without ASA 68 11 133 (108-154) 10 0 n<5 

No P2Y12 antagonist only ASA 765 83 77 (13-167) 58 22 n<5 

No P2Y12 antagonist or ASA 424 21 92 (55-178) 16 5 0 
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Table 4 MI patients discharged in 2012: Cox regression analysis: hazard ratio for having a break in P2Y12 antagonist treatment >30 days with or without PCI 

 Patients with PCI Non-PCI patients 

No of patients 

No patients with 

breaks 

Hazard ratio  

(95% CI) No of patients 

No patients with 

breaks 

Hazard ratio  

(95% CI) 

All patients 3373 1,513 
 

1399 972  

Clopidogrel 697 317 Reference 579 411 Reference 

Ticagrelor 2164 937 1.20 (1.03-1.39) 800 552 1.48 (1.27-1.72) 

Prasugrel 512 259 1.48 (1.24-1.78) 20 9 0.86 (0.47-1.58) 

Female 911 398 Reference 666 481 Reference 

Male 2462 1115 1.00 (0.88-1.13) 733 491 0.91 (0.78-1.05) 

<60 years 1216 503 1.01 (0.90-1.14) 277 168 1.18 (0.97-1.43) 

60-75 years 1481 648 Reference 554 344 Reference 

>75 years 676 362 1.15 (1.00-1.34) 568 460 1.02 (0.86-1.21) 

Local hospital 878 403 Reference 498 357 Reference 

Main regional hospital  1404 620 0.97 (0.85-1.11) 588 399 0.99 (0.84-1.18) 

Tertiary cardiac hospital 1091 490 1.00 (0.86-1.15) 313 216 1.12 (0.92-1.38) 

CABG 56 22 0.81 (0.49-1.34) 191 107 1.00 (0.80-1.25) 

Heart failure 59 42 1.40 (0.94-2.08) 86 79 1.33 (0.98-1.81) 

Stroke 97 56 1.34 (0.99-1.82) 101 77 1.11 (0.82-1.49) 

Atrial fibrillation 92 68 1.88 (1.41-2.50) 94 81 1.27 (0.95-1.70) 

Diabetes 411 229 1.23 (1.05-1.44) 258 196 0.96 (0.79-1.16) 

Cancer 219 131 1.09 (0.88-1.34) 125 104 1.03 (0.80-1.33) 

Major bleeding 67 39 1.07 (0.74-1.56) 53 36 1.20 (0.86-1.67) 

Peripheral arterial disease 85 61 1.63 (1.20-2.20) 93 74 0.99 (0.72-1.36) 

 

CI, confidence interval; Local hospital, hospital without catheterization laboratory; Main regional hospital, hospital with catheterization laboratory; Tertiary cardiac hospital, 

university hospital with catheterization laboratory; CABG, coronary artery bypass surgery 
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DISCUSSION 

This nationwide observational study showed changes in the treatment of MI patients in Denmark from 

2009 to 2012. In 2012, more patients are referred to coronary angiography and PCI, and a larger 

proportion of patients are discharged with DAPT compared to 2009. However, non-PCI patients were, 

to a large extent, discharged without DAPT, or received shorter duration of DAPT treatment as 

compared with PCI patients. Among PCI patients, age>75 years, atrial fibrillation, diabetes and 

peripheral arterial disease were all associated with a higher risk of treatment breaks, which might 

indicates a risk-treatment mismatch, as these patients have higher risk of recurrent events and might 

benefit from longer DAPT duration. During the observation period, the DAPT pattern shifted from 

merely clopidogrel treatment to more selective treatments with clopidogrel, prasugrel and ticagrelor 

for patient populations with varying characteristics. 

Interpretation with reference to other studies 

The underlying medical treatment of MI patients in Denmark, with more patients undergoing 

angiography and PCI over time, followed the same trend as seen in both earlier observations in 

Denmark and studies from other countries[19, 20, 21]. 

To our knowledge, national level data describing patient selection for different DAPT regimens and 

persistence with treatment in unselected populations are scarce. Publications based on data from 

cardiovascular quality registers, actively recruiting or selecting patients, report an overall DAPT 

usage for discharged patients with ACS in the range of approximately 60% to 80% depending on the 

observation period and the type of ACS event included[21, 23, 24, 25]. A recent Swedish nationwide 

study on MI patients, which may be considered comparable to the present nationwide data, reported a 

DAPT usage of 69% for patients discharged with MI in 2000-2011[26].  

A previous similar Danish study, including all MI patients between 2000 and 2005, reported an 

increasing use of DAPT during the observation period[7]. However, for non-PCI patients there was a 

substantial underuse, especially among women and patients admitted to local hospitals. Although the 

observation period in the present study is more recent, many of these patients are still discharged 

without DAPT, although there is a markedly increased use of DAPT in these patient groups. 

The observed overall adherence to DAPT (Figure 2), with more than 75% of patients completing 

more than 11 months of treatment, is noteworthy and comparable to what has been observed in 

randomized controlled trials[27, 28]. 

Medical history-related predictors of DAPT persistence 

The non-DAPT-treated patients are of special interest, as in the present study they form a considerable 

proportion of patients discharged with first-time MI (27% in 2012), despite the decline in the relative 

number of patients discharged without DAPT during the observation period (Figure 2). A large 
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proportion of these patients received oral antiplatelet monotherapy with ASA or with prasugrel, 

ticagrelor or clopidogrel. Furthermore, there was a marked difference between patients who 

underwent PCI vs. those did no; a larger proportion of non-PCI patients were discharged without 

DAPT (in 2012: 9% vs. 49%, respectively). In addition, non-PCI patients had a shorter DAPT 

treatment duration in general, were on average 10 years older and with a large proportion having a 

risk profile with atrial fibrillation and history of bleedings where a shorter DAPT duration or no 

DAPT treatment may be appropriate. However, many of these patients had a high cardiovascular 

disease risk profile at baseline, suggesting a potential benefit of a longer DAPT treatment duration 

and more frequent use of beta-blockers, ACE inhibitors, and statins.  

Thus, potentially there exists a risk-treatment mismatch with treatment being withheld from patients 

who might similar or more benefit of longer DAPT. 

Comparison of adherence to different DAPT alternatives  

A direct comparison of adherence and treatment length between the different DAPT alternatives after 

MI is complex because the treatments in clinical practice are prescribed to different patient 

populations. Even in comparable populations, it is difficult to standardize adherence in a multivariable 

model as underlying factors (such as tablet pack size and daily dosing patterns) may influence 

treatment length. Similarly, it is difficult to assess how these underlying factors influence the risk of 

having a calculated treatment break of 30 days. 

Prasugrel is prescribed almost entirely for patients with PCI, whereas clopidogrel and ticagrelor are 

prescribed irrespective of PCI status. In patients with PCI, the adherence patterns did not differ 

between the respective DAPTs, whereas non-PCI patients had a generally shorter treatment length and 

those prescribed ticagrelor showed an increased risk of early treatment break compared with patients 

prescribed clopidogrel; some of these patients (11%) were switched to clopidogrel. We did not have 

access to data that would provide reasons for this shorter treatment length or treatment switch, such as 

if this switch was done in a hospital setting, by general practitioners, or in certain geographical 

locations. Moreover, a relatively large proportion (18%) of patients not undergoing PCI were already 

on clopidogrel before their MI event, indicating an underlying long term use not associated with the 

MI which may explain the longer observed treatment length in this group. In addition, it seems that a 

larger proportion of clopidogrel patients, both with and without PCI, are treated for more than 12 

months after MI. 

Strength and Limitations 

Our data set is uniquely placed to examine DAPT adherence because it includes nationwide data from 

all patients hospitalized in Denmark for MI, allowing analyses on a complete and unselected cohort of 

patients. This reduces potential problems arising from selection bias due to inclusion of selected 

hospitals, regions, or healthcare insurance systems. We believe our results may be generalized to 
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societies with healthcare systems comparable to the Danish. However, the present study design also 

comes with certain limitations. A register-based analysis relies on ICD-10 codes for morbidity data 

and therefore, the possibility of coding errors cannot be ruled out. Therefore, patients with unstable 

angina pectoris diagnose was not included and sub-coding into STEMI and NSTEMI was not 

performed. However, the diagnoses covering MI have been shown to have high sensitivity and 

specificity[29] and treatment guidelines for DAPT initiation and treatment duration do not differ 

between STEMI and NSTEMI[5, 6].  

Because our study is based on central registry data collected primarily for administrative purposes, it 

is not possible to include clinical data on smoking pattern, weight, blood pressure, laboratory data or 

socio economic status. Furthermore, data on events (recurrent MI, elective PCI, bleedings) during 

follow-up that might influence treatment length were not included in the current analysis because of 

the complexity of different patient baseline risks for the DAPTs. 

Conclusions 

The results from the present study show that the treatment of MI patients in Denmark has undergone 

major changes during 2009 to 2012. More patients undergo invasive procedures (coronary 

angiography and PCI), and the DAPT pattern has shifted from merely clopidogrel to different 

treatments for selected patient populations. The majority of patients are discharged with dual 

antiplatelet therapy and the overall treatment length is according to guidelines and in line with what 

has been observed in randomized controlled clinical trials. Still, there is a proportion of patients not 

undergoing PCI who are discharged without guideline recommended DAPT. If treated with DAPT, 

they have a shorter treatment length. The present findings may indicate the need for more careful 

attention with regard to DAPT for MI patients without PCI in Denmark. 
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FIGURE LEGENDS 

Figure 1 Proportion of first-time MI patients discharged alive with or without PCI and prescribed 

different types of dual antiplatelet therapy or no dual antiplatelet therapy 2009-2012 

Figure 2 Persistence with different dual antiplatelet therapy in first-time MI patients with or without 

PCI 2009-2012 
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Figure 1 Proportion of first-time MI patients discharged alive with or without PCI and prescribed different 
types of dual antiplatelet therapy or no dual antiplatelet therapy 2009-2012  
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Figure 2 Persistence with different dual antiplatelet therapy in first-time MI patients with or without PCI 
2009-2012  
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Green et al.: "Initiation and persistence with dual antiplatelet therapy after acute myocardial infarction 

– a Danish nationwide population based cohort study" 

 

Appendix A: ICD10 and ATC codes used for the identification of conditions and diseases 

Disease/conditions Codes 

Heart failure I11.0, I13.0, I13.2, I50 

Ischaemic heart disease I21-I25 

Previous myocardial infarctions I21–I23 

Previous unstable angina pectoris I20.0 

Peripheral arterial disease I70, I71, I74 

Stroke total I60–I66 and G45 

Non-ischaemic stroke I60, I61, I62.0, I62 

Ischaemic stroke I63-I66 and G45 

Atrial fibrillation I48 

Chronic renal dysfunction I15.0, I15.1,N03, N04, N05, N11, N18.4, N18.5, 

Q60, Q61, Z49.1, Z99.2 

Diabetes mellitus E10-E14 and/or ATC A10 

Major bleeding D62.9, I60, I61, I62, I85.0, K22.6, K25.0, K25.2, 
K25.4, K25.6, K26.0, K26.2, K26.4, K26.6, 

K27.0, K27.2, K27.4, K27.6, K28.0, K28.2, 

K28.4, K28.6, K29.0, K62.5, K92.0, K92.1, 

K92.2. 

Moderate and severe liver disease K71-K719, K721, K730-K768, R18 

Bleeding diathesis/coagulation disease D66, D67, D68, D68.0, D681, D68.2, D68.3, 
D68.4, D68.8, D68.9, D69, D69.1, D69.3, D69.4, 

D69.5, D69.6 

Cancer C00-C99 
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Appendix B: ATC codes used for the identification of drug treatment 

Drug Code 

ACE-inhibitor C09A/B 

ARB C09C/D 

Beta-blocker C07 

Calcium channel 

blocker 
C08 

Insulin A10A 

Oral antidiabetic A10B 

Proton pump inhibitor A02B C 

Statin C10AA 

Warfarin/OAC B01AA, B01AE, B01AF 

NSAIDS M01A 

SSRI N06A B 
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Supplementary Table 1 Baseline demographic and clinical characteristics for the total first-time MI population (2009-2012, incl.) 

 Patients with PCI (N=14852, 52%) Patients without PCI (N=13597, 48%) 

 
All patients 

n=14852 

Clopidogrel 

n=9140 

Ticagrelor 

n=2991 

Prasugrel 

n=1030 

No DAPT 

n=1691 

All patients 

n=13597 

Clopidogrel 

n=5513 

Ticagrelor 

n=1221 

Prasugrel 

n=62 

No DAPT 

n=6801 

Age [median (IQR)] 65 (55 - 74) 65 (56 - 74) 65 (55 - 73) 60 (51 - 67) 67 (58 - 75) 74 (63 - 83) 74 (64 - 83) 71 (61 - 80) 60 (49 - 67) 74 (62 - 83) 

Males 10,848 (73.0%) 6,642 (72.7%) 2,161 (72.3%) 833 (80.9%) 1,212 (71.7%) 7,358 (54.1%) 2,985 (54.1%) 662 (54.2%) 42 (67.7%) 3,669 (53.9%) 

Type of hospital (at 

index MI event) 
                    

Local hospital 3,797 (25.6%) 2,478 (27.1%) 707 (23.6%) 132 (12.8%) 480 (28.4%) 5,490 (40.4%) 2,074 (37.6%) 404 (33.1%) 13 (21.0%) 2,999 (44.1%) 

Main regional hospital 5,463 (36.8%) 3,165 (34.6%) 1,331 (44.5%) 431 (41.8%) 536 (31.7%) 4,647 (34.2%) 2,083 (37.8%) 564 (46.2%) 24 (38.7%) 1,976 (29.1%) 

Tertiary cardiac hospital 5,592 (37.7%) 3,497 (38.3%) 953 (31.9%) 467 (45.3%) 675 (39.9%) 3,460 (25.4%) 1,356 (24.6%) 253 (20.7%) 25 (40.3%) 1,826 (26.8%) 

Procedures (at index 

event) 
                    

CABG 328 (2.2%) 177 (1.9%) 28 (0.9%) (n<=5) 119 (7.0%) 1,727 (12.7%) 660 (12.0%) 165 (13.5%) (n<=5) 898 (13.2%) 

Angiography 14,626 (98.5%) 9,009 (98.6%) 2,946 (98.5%) 
1,012 

(98.3%) 
1,659 (98.1%) 7,330 (53.9%) 3,138 (56.9%) 865 (70.8%) 36 (58.1%) 3,291 (48.4%) 

Previous diagnoses                     

Heart failure 358 (2.4%) 211 (2.3%) 49 (1.6%) 12 (1.2%) 86 (5.1%) 1,185 (8.7%) 459 (8.3%) 53 (4.3%) (n<=5) 671 (9.9%) 

Ischaemic heart disease 985 (6.6%) 550 (6.0%) 152 (5.1%) 46 (4.5%) 237 (14.0%) 1,740 (12.8%) 658 (11.9%) 131 (10.7%) 11 (17.7%) 940 (13.8%) 

Unstable angina 208 (1.4%) 117 (1.3%) 34 (1.1%) 11 (1.1%) 46 (2.7%) 365 (2.7%) 132 (2.4%) 15 (1.2%) 5 (8.1%) 213 (3.1%) 

Peripheral arterial 

disease 
442 (3.0%) 263 (2.9%) 67 (2.2%) 21 (2.0%) 91 (5.4%) 945 (7.0%) 397 (7.2%) 73 (6.0%) (n<=5) 474 (7.0%) 

Stroke total 520 (3.5%) 315 (3.4%) 89 (3.0%) 8 (0.8%) 108 (6.4%) 1,194 (8.8%) 527 (9.6%) 65 (5.3%) 0 (0.0%) 602 (8.9%) 

Non-ischaemic stroke 38 (0.3%) 26 (0.3%) 6 (0.2%) 0 (0.0%) 6 (0.4%) 74 (0.5%) 25 (0.5%) 5 (0.4%) 0 (0.0%) 44 (0.6%) 

Ischaemic stroke 495 (3.3%) 298 (3.3%) 85 (2.8%) 8 (0.8%) 104 (6.2%) 1,153 (8.5%) 512 (9.3%) 62 (5.1%) 0 (0.0%) 579 (8.5%) 

Atrial fibrillation 539 (3.6%) 301 (3.3%) 80 (2.7%) 14 (1.4%) 144 (8.5%) 1,426 (10.5%) 445 (8.1%) 71 (5.8%) 0 (0.0%) 910 (13.4%) 

Chronic renal 

dysfunction 
95 (0.6%) 52 (0.6%) 17 (0.6%) (n<=5) 24 (1.4%) 158 (1.2%) 57 (1.0%) 5 (0.4%) (n<=5) 94 (1.4%) 

Diabetes mellitus 1,871 (12.6%) 1,117 (12.2%) 374 (12.5%) 106 (10.3%) 274 (16.2%) 2,513 (18.5%) 1,048 (19.0%) 200 (16.4%) 9 (14.5%) 1,256 (18.5%) 

Major bleeding 359 (2.4%) 226 (2.5%) 59 (2.0%) 12 (1.2%) 62 (3.7%) 713 (5.2%) 248 (4.5%) 41 (3.4%) (n<=5) 423 (6.2%) 

Liver disease 21 (0.1%) 10 (0.1%) (n<=5) (n<=5) 7 (0.4%) 23 (0.2%) 5 (0.1%) (n<=5) 0 (0.0%) 17 (0.2%) 

Coagulation disorders 45 (0.3%) 28 (0.3%) 5 (0.2%) 0 (0.0%) 12 (0.7%) 81 (0.6%) 18 (0.3%) (n<=5) 0 (0.0%) 60 (0.9%) 

Cancer 924 (6.2%) 556 (6.1%) 179 (6.0%) 49 (4.8%) 140 (8.3%) 1,330 (9.8%) 490 (8.9%) 116 (9.5%) 0 (0.0%) 724 (10.6%) 

Drug use at discharge                     

Total number of drugs 

[median (IQR)] 
3 (1 - 6) 3 (1 - 6) 3 (1 - 6) 2 (0 - 4) 4 (2 - 8) 6 (3 - 10) 6 (3 - 10) 5 (2 - 9) 4 (1 - 7) 6 (3 - 11) 

ACE-inhbitors and ARB 8,140 (54.8%) 5,106 (55.9%) 1,536 (51.4%) 538 (52.2%) 960 (56.8%) 7,610 (56.0%) 3,240 (58.8%) 668 (54.7%) 36 (58.1%) 3,666 (53.9%) 
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Acetyl salicylic acid 14,109 (95.0%) 9,140 (100.0%) 2,991 (100.0%) 
1,030 

(100.0%) 
948 (56.1%) 11,166 (82.1%) 5,513 (100.0%) 

1,221 

(100.0%) 

62 

(100.0%) 
4,370 (64.3%) 

Betablocker 13,065 (88.0%) 8,093 (88.5%) 2,626 (87.8%) 948 (92.0%) 1,398 (82.7%) 9,719 (71.5%) 4,450 (80.7%) 997 (81.7%) 52 (83.9%) 4,220 (62.0%) 

Calcium-channel 

blocker 
3,259 (21.9%) 1,987 (21.7%) 646 (21.6%) 161 (15.6%) 465 (27.5%) 4,310 (31.7%) 1,763 (32.0%) 391 (32.0%) 24 (38.7%) 2,132 (31.3%) 

Oral antidiabetics and 

insulin 
1,728 (11.6%) 1,034 (11.3%) 355 (11.9%) 95 (9.2%) 244 (14.4%) 2,235 (16.4%) 952 (17.3%) 189 (15.5%) 9 (14.5%) 1,085 (16.0%) 

Proton pump inhibitors 4,092 (27.6%) 2,433 (26.6%) 932 (31.2%) 204 (19.8%) 523 (30.9%) 5,151 (37.9%) 1,977 (35.9%) 429 (35.1%) 19 (30.6%) 2,726 (40.1%) 

Statins 14,131 (95.1%) 8,748 (95.7%) 2,894 (96.8%) 
1,011 

(98.2%) 
1,478 (87.4%) 9,599 (70.6%) 4,531 (82.2%) 

1,062 

(87.0%) 
57 (91.9%) 3,949 (58.1%) 

Anticoagulant 913 (6.1%) 488 (5.3%) 127 (4.2%) 35 (3.4%) 263 (15.6%) 1,742 (12.8%) 395 (7.2%) 92 (7.5%) (n<=5) 1,254 (18.4%) 

NSAIDs 2,562 (17.3%) 1,606 (17.6%) 506 (16.9%) 152 (14.8%) 298 (17.6%) 2,506 (18.4%) 1,005 (18.2%) 226 (18.5%) 12 (19.4%) 1,263 (18.6%) 

Time until P2Y12 

antagonist prescription 

claimed 

                    

Prior to MI 564 (3.8%) 349 (3.8%) 103 (3.4%) 36 (3.5%) 76 (4.5%) 704 (5.2%) 449 (8.1%) 60 (4.9%) 6 (9.7%) 189 (2.8%) 

1-7 days 13,083 (88.1%) 8,512 (93.1%) 2,838 (94.9%) 977 (94.9%) 756 (44.7%) 6,589 (48.5%) 4,724 (85.7%) 
1,114 

(91.2%) 
52 (83.9%) 699 (10.3%) 

8-14 days 141 (0.9%) 94 (1.0%) 20 (0.7%) 11 (1.1%) 16 (0.9%) 205 (1.5%) 160 (2.9%) 25 (2.0%) 0 (0.0%) 20 (0.3%) 

15-30 days 246 (1.7%) 185 (2.0%) 30 (1.0%) 6 (0.6%) 25 (1.5%) 238 (1.8%) 180 (3.3%) 22 (1.8%) (n<=5) 32 (0.5%) 

No prescription 818 (5.5%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 818 (48.4%) 5,861 (43.1%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 5,861 (86.2%) 

 

Numbers in parentheses are percentages of total number of patients in the group; DAPT, dual antiplatelet therapy; PCI, percutaneous coronary intervention; IQR, interquartile range; Local 

hospital, hospital without catheterization laboratory; Main regional hospital, hospital with catheterization laboratory; Tertiary cardiac hospital, university hospital with catheterization 

laboratory; CABG, coronary artery bypass graft; ACE, angiotensin-converting enzyme; ARB, angiotensin receptor blocker; NSAIDs, nonsteroidal anti-inflammatory drugs. 
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Supplementary Table 2 Baseline demographic and clinical characteristics for the 2010 first-time MI population 

 Patients with PCI (N=3673, 49%) Patients without PCI (N=3754, 51%) 

 
All patients 

n=3673 

Clopidogrel 

n=3127 

Ticagrelor 

n=0 

Prasugrel 

n=79 

No DAPT 

n=467 

All patients 

n=3754 

Clopidogrel 

n=1830 

Ticagrelor 

n=0 

Prasugrel 

n=5 

No DAPT 

n=1919 

Age [median (IQR)] 65 (56 - 73) 64 (56 - 73) . (. - .) 61 (53 - 72) 66 (57 - 74) 73 (62 - 83) 73 (63 - 83) . (. - .) 62 (61 - 65) 73 (61 - 83) 

Males 2,682 (73.0%) 2,275 (72.8%) 0 (.%) 66 (83.5%) 341 (73.0%) 2,002 (53.3%) 996 (54.4%) 0 (.%) (n<=5) 1,002 (52.2%) 

Type of hospital (at index 

MI event) 
                    

Local hospital 915 (24.9%) 792 (25.3%) 0 (.%) 10 (12.7%) 113 (24.2%) 1,502 (40.0%) 642 (35.1%) 0 (.%) (n<=5) 857 (44.7%) 

Main regional hospital 1,337 (36.4%) 1,178 (37.7%) 0 (.%) 21 (26.6%) 138 (29.6%) 1,280 (34.1%) 730 (39.9%) 0 (.%) (n<=5) 549 (28.6%) 

Tertiary cardiac hospital 1,421 (38.7%) 1,157 (37.0%) 0 (.%) 48 (60.8%) 216 (46.3%) 972 (25.9%) 458 (25.0%) 0 (.%) (n<=5) 513 (26.7%) 

Procedures (at index event)                     

CABG 73 (2.0%) 43 (1.4%) 0 (.%) 0 (0.0%) 30 (6.4%) 417 (11.1%) 217 (11.9%) 0 (.%) 0 (0.0%) 200 (10.4%) 

Angiography 3,620 (98.6%) 3,084 (98.6%) 0 (.%) 76 (96.2%) 460 (98.5%) 1,983 (52.8%) 1,094 (59.8%) 0 (.%) (n<=5) 888 (46.3%) 

Previous diagnoses                     

Heart failure 89 (2.4%) 68 (2.2%) 0 (.%) (n<=5) 20 (4.3%) 332 (8.8%) 136 (7.4%) 0 (.%) 0 (0.0%) 196 (10.2%) 

Ischaemic heart disease 244 (6.6%) 176 (5.6%) 0 (.%) 9 (11.4%) 59 (12.6%) 466 (12.4%) 208 (11.4%) 0 (.%) (n<=5) 257 (13.4%) 

Unstable angina 51 (1.4%) 35 (1.1%) 0 (.%) (n<=5) 13 (2.8%) 117 (3.1%) 41 (2.2%) 0 (.%) 0 (0.0%) 76 (4.0%) 

Peripheral arterial disease 110 (3.0%) 90 (2.9%) 0 (.%) (n<=5) 19 (4.1%) 262 (7.0%) 126 (6.9%) 0 (.%) 0 (0.0%) 136 (7.1%) 

Stroke total 133 (3.6%) 106 (3.4%) 0 (.%) 0 (0.0%) 27 (5.8%) 346 (9.2%) 162 (8.9%) 0 (.%) 0 (0.0%) 184 (9.6%) 

Non-ischaemic stroke 9 (0.2%) 7 (0.2%) 0 (.%) 0 (0.0%) (n<=5) 24 (0.6%) 9 (0.5%) 0 (.%) 0 (0.0%) 15 (0.8%) 

Ischaemic stroke 127 (3.5%) 101 (3.2%) 0 (.%) 0 (0.0%) 26 (5.6%) 332 (8.8%) 156 (8.5%) 0 (.%) 0 (0.0%) 176 (9.2%) 

Atrial fibrillation 122 (3.3%) 93 (3.0%) 0 (.%) (n<=5) 27 (5.8%) 389 (10.4%) 137 (7.5%) 0 (.%) 0 (0.0%) 252 (13.1%) 

Chronic renal dysfunction 24 (0.7%) 21 (0.7%) 0 (.%) 0 (0.0%) (n<=5) 39 (1.0%) 17 (0.9%) 0 (.%) 0 (0.0%) 22 (1.1%) 

Diabetes mellitus 465 (12.7%) 392 (12.5%) 0 (.%) 13 (16.5%) 60 (12.8%) 697 (18.6%) 336 (18.4%) 0 (.%) 0 (0.0%) 361 (18.8%) 

Major bleeding 88 (2.4%) 69 (2.2%) 0 (.%) (n<=5) 17 (3.6%) 205 (5.5%) 88 (4.8%) 0 (.%) (n<=5) 116 (6.0%) 

Liver disease 6 (0.2%) (n<=5) 0 (.%) 0 (0.0%) (n<=5) 5 (0.1%) (n<=5) 0 (.%) 0 (0.0%) (n<=5) 

Coagulation disorders 12 (0.3%) 10 (0.3%) 0 (.%) 0 (0.0%) (n<=5) 26 (0.7%) 9 (0.5%) 0 (.%) 0 (0.0%) 17 (0.9%) 

Cancer 224 (6.1%) 188 (6.0%) 0 (.%) (n<=5) 33 (7.1%) 341 (9.1%) 153 (8.4%) 0 (.%) 0 (0.0%) 188 (9.8%) 

Drug use at discharge                     

Total number of drugs 

[median (IQR)] 
3 (1 - 6) 3 (1 - 6) . (. - .) 4 (1 - 7) 4 (1 - 8) 6 (3 - 10) 6 (3 - 10) . (. - .) 3 (2 - 4) 6 (3 - 11) 

ACE-inhbitors and ARB 2,051 (55.8%) 1,737 (55.5%) 0 (.%) 50 (63.3%) 264 (56.5%) 2,075 (55.3%) 1,067 (58.3%) 0 (.%) (n<=5) 1,004 (52.3%) 

Acetyl salicylic acid 3,485 (94.9%) 3,127 (100.0%) 0 (.%) 79 (100.0%) 279 (59.7%) 3,044 (81.1%) 1,830 (100.0%) 0 (.%) 5 (100.0%) 1,209 (63.0%) 

Betablocker 3,239 (88.2%) 2,774 (88.7%) 0 (.%) 66 (83.5%) 399 (85.4%) 2,659 (70.8%) 1,496 (81.7%) 0 (.%) 5 (100.0%) 1,158 (60.3%) 

Calcium-channel blocker 784 (21.3%) 656 (21.0%) 0 (.%) 23 (29.1%) 105 (22.5%) 1,180 (31.4%) 589 (32.2%) 0 (.%) (n<=5) 590 (30.7%) 
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Oral antidiabetics and 

insulin 
428 (11.7%) 362 (11.6%) 0 (.%) 11 (13.9%) 55 (11.8%) 611 (16.3%) 302 (16.5%) 0 (.%) 0 (0.0%) 309 (16.1%) 

Proton pump inhibitors 912 (24.8%) 755 (24.1%) 0 (.%) 23 (29.1%) 134 (28.7%) 1,340 (35.7%) 613 (33.5%) 0 (.%) (n<=5) 724 (37.7%) 

Statins 3,517 (95.8%) 3,012 (96.3%) 0 (.%) 77 (97.5%) 428 (91.6%) 2,596 (69.2%) 1,514 (82.7%) 0 (.%) 5 (100.0%) 1,077 (56.1%) 

Anticoagulant 189 (5.1%) 130 (4.2%) 0 (.%) (n<=5) 55 (11.8%) 454 (12.1%) 119 (6.5%) 0 (.%) 0 (0.0%) 335 (17.5%) 

NSAIDs 677 (18.4%) 576 (18.4%) 0 (.%) 9 (11.4%) 92 (19.7%) 734 (19.6%) 369 (20.2%) 0 (.%) 0 (0.0%) 365 (19.0%) 

Time until P2Y12 

antagonist prescription 

claimed 

                    

Prior to MI 131 (3.6%) 108 (3.5%) 0 (.%) (n<=5) 19 (4.1%) 139 (3.7%) 101 (5.5%) 0 (.%) 0 (0.0%) 38 (2.0%) 

1-7 days 3,207 (87.3%) 2,948 (94.3%) 0 (.%) 72 (91.1%) 187 (40.0%) 1,814 (48.3%) 1,636 (89.4%) 0 (.%) (n<=5) 174 (9.1%) 

8-14 days 29 (0.8%) 25 (0.8%) 0 (.%) (n<=5) (n<=5) 52 (1.4%) 44 (2.4%) 0 (.%) 0 (0.0%) 8 (0.4%) 

15-30 days 53 (1.4%) 46 (1.5%) 0 (.%) (n<=5) 5 (1.1%) 59 (1.6%) 49 (2.7%) 0 (.%) (n<=5) 9 (0.5%) 

No prescription 253 (6.9%) 0 (0.0%) 0 (.%) 0 (0.0%) 253 (54.2%) 1,690 (45.0%) 0 (0.0%) 0 (.%) 0 (0.0%) 1,690 (88.1%) 

 

Numbers in parentheses are percentages of total number of patients in the group; DAPT, dual antiplatelet therapy; PCI, percutaneous coronary intervention; IQR, interquartile range; Local 

hospital, hospital without catheterization laboratory; Main regional hospital, hospital with catheterization laboratory; Tertiary cardiac hospital, university hospital with catheterization 

laboratory; CABG, coronary artery bypass graft; ACE, angiotensin-converting enzyme; ARB, angiotensin receptor blocker; NSAIDs, nonsteroidal anti-inflammatory drugs 
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Supplementary Table 3 Baseline demographic and clinical characteristics for the 2011 first-time MI population 

 Patients with PCI (N=3782, 53%) Patients without PCI (N=3334, 47%) 

 
All patients 

n=3782 

Clopidogrel 

n=2204 

Ticagrelor 

n=766 

Prasugrel 

n=408 

No DAPT 

n=404 

All patients 

n=3334 

Clopidogrel 

n=1327 

Ticagrelor 

n=332 

Prasugrel 

n=30 

No DAPT 

n=1645 

Age [median (IQR)] 65 (55 - 74) 66 (56 - 75) 64 (55 - 73) 61 (51 - 67) 67 (59 - 74.5) 74 (63 - 83) 75 (65 - 84) 72 (62 - 81.5) 60.5 (51 - 67) 73 (63 - 83) 

Males 2,744 (72.6%) 1,590 (72.1%) 554 (72.3%) 320 (78.4%) 280 (69.3%) 1,803 (54.1%) 708 (53.4%) 179 (53.9%) 20 (66.7%) 896 (54.5%) 

Type of hospital (at index 

MI event) 
                    

Local hospital 906 (24.0%) 590 (26.8%) 157 (20.5%) 50 (12.3%) 109 (27.0%) 1,354 (40.6%) 520 (39.2%) 96 (28.9%) 5 (16.7%) 733 (44.6%) 

Main regional hospital 1,409 (37.3%) 781 (35.4%) 315 (41.1%) 171 (41.9%) 142 (35.1%) 1,132 (34.0%) 497 (37.5%) 162 (48.8%) 15 (50.0%) 458 (27.8%) 

Tertiary cardiac hospital 1,467 (38.8%) 833 (37.8%) 294 (38.4%) 187 (45.8%) 153 (37.9%) 848 (25.4%) 310 (23.4%) 74 (22.3%) 10 (33.3%) 454 (27.6%) 

Procedures (at index event)                     

CABG 86 (2.3%) 47 (2.1%) 8 (1.0%) (n<=5) 29 (7.2%) 449 (13.5%) 169 (12.7%) 35 (10.5%) (n<=5) 242 (14.7%) 

Angiography 3,712 (98.1%) 2,168 (98.4%) 746 (97.4%) 399 (97.8%) 399 (98.8%) 1,882 (56.4%) 779 (58.7%) 226 (68.1%) 18 (60.0%) 859 (52.2%) 

Previous diagnoses                     

Heart failure 89 (2.4%) 49 (2.2%) 17 (2.2%) (n<=5) 19 (4.7%) 288 (8.6%) 110 (8.3%) 15 (4.5%) (n<=5) 161 (9.8%) 

Ischaemic heart disease 276 (7.3%) 134 (6.1%) 63 (8.2%) 20 (4.9%) 59 (14.6%) 395 (11.8%) 149 (11.2%) 35 (10.5%) 6 (20.0%) 205 (12.5%) 

Unstable angina 57 (1.5%) 25 (1.1%) 14 (1.8%) 6 (1.5%) 12 (3.0%) 66 (2.0%) 23 (1.7%) (n<=5) (n<=5) 37 (2.2%) 

Peripheral arterial disease 130 (3.4%) 70 (3.2%) 24 (3.1%) 14 (3.4%) 22 (5.4%) 231 (6.9%) 96 (7.2%) 21 (6.3%) (n<=5) 113 (6.9%) 

Stroke total 131 (3.5%) 75 (3.4%) 28 (3.7%) (n<=5) 24 (5.9%) 276 (8.3%) 126 (9.5%) 26 (7.8%) 0 (0.0%) 124 (7.5%) 

Non-ischaemic stroke 13 (0.3%) 12 (0.5%) 0 (0.0%) 0 (0.0%) (n<=5) 14 (0.4%) 5 (0.4%) (n<=5) 0 (0.0%) 7 (0.4%) 

Ischaemic stroke 123 (3.3%) 68 (3.1%) 28 (3.7%) (n<=5) 23 (5.7%) 269 (8.1%) 124 (9.3%) 25 (7.5%) 0 (0.0%) 120 (7.3%) 

Atrial fibrillation 144 (3.8%) 71 (3.2%) 25 (3.3%) 7 (1.7%) 41 (10.1%) 353 (10.6%) 116 (8.7%) 24 (7.2%) 0 (0.0%) 213 (12.9%) 

Chronic renal dysfunction 25 (0.7%) 12 (0.5%) 6 (0.8%) (n<=5) 6 (1.5%) 37 (1.1%) 12 (0.9%) (n<=5) 0 (0.0%) 24 (1.5%) 

Diabetes mellitus 507 (13.4%) 284 (12.9%) 102 (13.3%) 40 (9.8%) 81 (20.0%) 641 (19.2%) 262 (19.7%) 66 (19.9%) 5 (16.7%) 308 (18.7%) 

Major bleeding 91 (2.4%) 56 (2.5%) 18 (2.3%) (n<=5) 14 (3.5%) 180 (5.4%) 64 (4.8%) 11 (3.3%) 0 (0.0%) 105 (6.4%) 

Liver disease (n<=5) (n<=5) 0 (0.0%) 0 (0.0%) (n<=5) 7 (0.2%) (n<=5) 0 (0.0%) 0 (0.0%) 6 (0.4%) 

Coagulation disorders 10 (0.3%) 5 (0.2%) (n<=5) 0 (0.0%) (n<=5) 17 (0.5%) (n<=5) (n<=5) 0 (0.0%) 12 (0.7%) 

Cancer 236 (6.2%) 144 (6.5%) 37 (4.8%) 20 (4.9%) 35 (8.7%) 345 (10.3%) 135 (10.2%) 35 (10.5%) 0 (0.0%) 175 (10.6%) 

Drug use at discharge                     

Total number of drugs 

[median (IQR)] 
3 (1 - 6) 3 (1 - 6) 3 (1 - 7) 2 (0 - 5) 5 (2 - 8) 6 (3 - 10) 6 (3 - 10) 5 (2.5 - 9) 4.5 (1 - 7) 7 (3 - 11) 

ACE-inhbitors and ARB 2,087 (55.2%) 1,243 (56.4%) 403 (52.6%) 214 (52.5%) 227 (56.2%) 1,897 (56.9%) 785 (59.2%) 195 (58.7%) 17 (56.7%) 900 (54.7%) 

Acetyl salicylic acid 3,600 (95.2%) 2,204 (100.0%) 766 (100.0%) 408 (100.0%) 222 (55.0%) 2,728 (81.8%) 1,327 (100.0%) 332 (100.0%) 30 (100.0%) 1,039 (63.2%) 

Betablocker 3,311 (87.5%) 1,940 (88.0%) 676 (88.3%) 368 (90.2%) 327 (80.9%) 2,398 (71.9%) 1,068 (80.5%) 267 (80.4%) 27 (90.0%) 1,036 (63.0%) 

Calcium-channel blocker 859 (22.7%) 492 (22.3%) 186 (24.3%) 59 (14.5%) 122 (30.2%) 1,091 (32.7%) 464 (35.0%) 95 (28.6%) 10 (33.3%) 522 (31.7%) 
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Oral antidiabetics and 

insulin 
467 (12.3%) 266 (12.1%) 97 (12.7%) 35 (8.6%) 69 (17.1%) 561 (16.8%) 235 (17.7%) 62 (18.7%) 5 (16.7%) 259 (15.7%) 

Proton pump inhibitors 1,077 (28.5%) 632 (28.7%) 255 (33.3%) 70 (17.2%) 120 (29.7%) 1,324 (39.7%) 487 (36.7%) 121 (36.4%) 6 (20.0%) 710 (43.2%) 

Statins 3,593 (95.0%) 2,112 (95.8%) 739 (96.5%) 399 (97.8%) 343 (84.9%) 2,336 (70.1%) 1,076 (81.1%) 277 (83.4%) 29 (96.7%) 954 (58.0%) 

Anticoagulant 238 (6.3%) 121 (5.5%) 35 (4.6%) 16 (3.9%) 66 (16.3%) 447 (13.4%) 102 (7.7%) 30 (9.0%) (n<=5) 314 (19.1%) 

NSAIDs 658 (17.4%) 382 (17.3%) 142 (18.5%) 60 (14.7%) 74 (18.3%) 646 (19.4%) 256 (19.3%) 71 (21.4%) (n<=5) 315 (19.1%) 

Time until P2Y12 

antagonist prescription 

claimed 

                    

Prior to MI 148 (3.9%) 90 (4.1%) 24 (3.1%) 15 (3.7%) 19 (4.7%) 192 (5.8%) 116 (8.7%) 19 (5.7%) 5 (16.7%) 52 (3.2%) 

1-7 days 3,389 (89.6%) 2,085 (94.6%) 727 (94.9%) 387 (94.9%) 190 (47.0%) 1,689 (50.7%) 1,150 (86.7%) 308 (92.8%) 23 (76.7%) 208 (12.6%) 

8-14 days 28 (0.7%) 13 (0.6%) 9 (1.2%) (n<=5) (n<=5) 38 (1.1%) 30 (2.3%) (n<=5) 0 (0.0%) (n<=5) 

15-30 days 29 (0.8%) 16 (0.7%) 6 (0.8%) (n<=5) (n<=5) 40 (1.2%) 31 (2.3%) (n<=5) (n<=5) 6 (0.4%) 

No prescription 188 (5.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 188 (46.5%) 1,375 (41.2%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1,375 (83.6%) 

 

Numbers in parentheses are percentages of total number of patients in the group; DAPT, dual antiplatelet therapy; PCI, percutaneous coronary intervention; IQR, interquartile range; Local 

hospital, hospital without catheterization laboratory; Main regional hospital, hospital with catheterization laboratory; Tertiary cardiac hospital, university hospital with catheterization 

laboratory; CABG, coronary artery bypass graft; ACE, angiotensin-converting enzyme; ARB, angiotensin receptor blocker; NSAIDs, nonsteroidal anti-inflammatory drugs. 
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STROBE Statement—checklist of items that should be included in reports of observational studies 

Green et al.: "Initiation and persistence with dual antiplatelet therapy after acute myocardial 

infarction – a Danish nationwide population based cohort study" 

N.A.: Not applicable 

 Item No Recommendation 

Title and abstract 1 

P 1 

P 2 

(a) Indicate the study’s design with a commonly used term in the title or 

the abstract 

(b) Provide in the abstract an informative and balanced summary of what 

was done and what was found 

Introduction 

Background/rationale 2 

P 3-4 

Explain the scientific background and rationale for the investigation being 

reported 

Objectives 3 

P 4 

State specific objectives, including any prespecified hypotheses 

Methods 

Study design 4 

P 4-5 

Present key elements of study design early in the paper 

Setting 5 

P 4-5K 

Describe the setting, locations, and relevant dates, including periods of 

recruitment, exposure, follow-up, and data collection 

Participants 6 

P 6 (cohort 

study) 

 

 

 

N.A. 

(a) Cohort study—Give the eligibility criteria, and the sources and 

methods of selection of participants. Describe methods of follow-up 

Case-control study—Give the eligibility criteria, and the sources and 

methods of case ascertainment and control selection. Give the rationale for 

the choice of cases and controls 

Cross-sectional study—Give the eligibility criteria, and the sources and 

methods of selection of participants 

(b) Cohort study—For matched studies, give matching criteria and number 

of exposed and unexposed 

Case-control study—For matched studies, give matching criteria and the 

number of controls per case 

Variables 7 

P 5 

Clearly define all outcomes, exposures, predictors, potential confounders, 

and effect modifiers. Give diagnostic criteria, if applicable 

Data sources/ 

measurement 

8* 

P 4-5 

 For each variable of interest, give sources of data and details of methods 

of assessment (measurement). Describe comparability of assessment 

methods if there is more than one group 

Bias 9 

P 6 (sensitivity 

analyses) 

Describe any efforts to address potential sources of bias 

Study size 10 

N.A. 

Explain how the study size was arrived at 

Quantitative variables 11 

N.A. 

Explain how quantitative variables were handled in the analyses. If 

applicable, describe which groupings were chosen and why 

Statistical methods 12 

P 6 

P. 5 

 

 

(a) Describe all statistical methods, including those used to control for 

confounding 

(b) Describe any methods used to examine subgroups and interactions 

(c) Explain how missing data were addressed 

(d) Cohort study—If applicable, explain how loss to follow-up was 
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N.A. 

 

N.A. 

 

P 6 

addressed 

Case-control study—If applicable, explain how matching of cases and 

controls was addressed 

Cross-sectional study—If applicable, describe analytical methods taking 

account of sampling strategy 

(e) Describe any sensitivity analyses 

Continued on next page
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Results 

Participants 13* 

N.A. 

(a) Report numbers of individuals at each stage of study—eg numbers 

potentially eligible, examined for eligibility, confirmed eligible, included in the 

study, completing follow-up, and analysed 

(b) Give reasons for non-participation at each stage 

(c) Consider use of a flow diagram 

Descriptive 

data 

14* 

Tables 1,2; 

Suppl.tables 1,2,3 

 

(a) Give characteristics of study participants (eg demographic, clinical, social) 

and information on exposures and potential confounders 

(b) Indicate number of participants with missing data for each variable of 

interest 

(c) Cohort study—Summarise follow-up time (eg, average and total amount) 

Outcome data 15* 

P 12, Figs 1, 2, 

Tab 3 

Cohort study—Report numbers of outcome events or summary measures over 

time 

Case-control study—Report numbers in each exposure category, or summary 

measures of exposure 

Cross-sectional study—Report numbers of outcome events or summary 

measures 

Main results 16 

Tab 4 

 

Not applicable 

(a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates 

and their precision (eg, 95% confidence interval). Make clear which 

confounders were adjusted for and why they were included 

(b) Report category boundaries when continuous variables were categorized 

(c) If relevant, consider translating estimates of relative risk into absolute risk 

for a meaningful time period 

Other analyses 17 

N.A. 

Report other analyses done—eg analyses of subgroups and interactions, and 

sensitivity analyses 

Discussion 

Key results 18 

P 15 

Summarise key results with reference to study objectives 

Limitations 19 

P 17 

Discuss limitations of the study, taking into account sources of potential bias or 

imprecision. Discuss both direction and magnitude of any potential bias 

Interpretation 20 

P 17 

Give a cautious overall interpretation of results considering objectives, 

limitations, multiplicity of analyses, results from similar studies, and other 

relevant evidence 

Generalisability 21 

P 16-17 

Discuss the generalisability (external validity) of the study results 

Other information 

Funding 22 

P 17-18 

Give the source of funding and the role of the funders for the present study and, 

if applicable, for the original study on which the present article is based 

 

*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and 

unexposed groups in cohort and cross-sectional studies. 

 

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and 

published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely 

available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at 
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http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is 

available at www.strobe-statement.org. 
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ABSTRACT 

Objectives: The study investigated DAPT patterns over time and patient characteristics associated 

with the various treatments in an MI population. 

Design: A registry-based observational cohort study was performed using antecedent data. 

Setting: This study linked morbidity, mortality, and medication data from Danish national registries.  

Participants: All 28,449 patients admitted to a Danish hospital with a first time MI and alive at 

discharge from 2009 through 2012 were included. 

Primary and secondary outcome measures: Primary outcome was initiation of DAPT and 

secondary outcomes comprised persistence in DAPT treatment and switches between DAPT 

treatments. 

Results: The overall proportion of patients prescribed DAPT increased from 68% (C.L.95%: 67% - 

69%) to 73% (C.L.95%: 67% - 69%) from 2009 to 2012. For patients treated with and without 

percutaneous coronary intervention (PCI), the corresponding numbers were from 87% (C.L.95%: 

86% - 88%) to 91% (C.L.95%: 90% - 92%) and from 49% (C.L.95%: 47% - 50%) to 52% (C.L.95%: 

51% - 54%), respectively. Non-PCI patients had higher cardiovascular risk compared with PCI 

patients. Among PCI patients, age >75 years, atrial fibrillation, diabetes, and peripheral arterial 

disease were associated with a higher risk of treatment breaks for DAPT. Among patients without 

PCI, ticagrelor treatment was associated with an increased risk of treatment breaks during the first 12 

months compared with clopidogrel treatment. 

Conclusions: From 2009 to 2012, there was an increase in the proportion of MI patients receiving 

DAPT, and a longer duration of DAPT. Still, a large proportion of patients without PCI are discharged 

either without DAPT or with a short DAPT duration. These findings may indicate the need for more 

careful attention to DAPT for MI patients not undergoing PCI in Denmark.  
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Strength and limitations of this study 

• Our study describes dual antiplatelet treatment in Danish patients after myocardial infarction 

during 2009-2012, making use of the nationwide and complete health registers that may be linked 

at individual level by means of the unique personal identification system covering all Danish 

citizens. 

• The registry data available for our study are collected for administrative purposes, thereby 

reducing potential sources of bias otherwise introduced by selection of particular hospitals or 

healthcare insurance systems. 

• Even though coding errors cannot be ruled out in the registry data previous studies have 

demonstrated high levels of sensitivity and specificity for cardiovascular outcomes in the Danish 

health registers. 

• Our study is limited by not including information on unstable angina, STEMI , NSTEMI, blood 

pressure, smoking habits, lipid profiles and socioeconomic status. 

 

INTRODUCTION 

Platelet activation and subsequent aggregation represent the key targets in the management of acute 

coronary syndromes (ACS) to prevent recurrent events. However, the incidence of ACS has declined 

over time supporting the notion that contemporary treatment effectively improves outcomes after an 

MI[1, 2, 3, 4]. European guidelines recommend initiation of dual antiplatelet therapy (DAPT) with 

low-dose acetyl salicylic acid (ASA) and a P2Y12 antagonist to reduce the risk of both acute ischemic 

complications and recurrent atherothrombotic events[5]. This treatment is recommended for up to 12 

months in patients with ACS, irrespective of whether the patient  undergoes revascularization with 

percutaneous coronary intervention (PCI) or not[5, 6]. 

Previously, a nationwide Danish study described initiation and persistence patterns for DAPT with 

clopidogrel and ASA after myocardial infarction (MI) in the years 2000-2005[7]. The study showed a 

high persistence with clopidogrel treatment among PCI treated patients as compared with non-PCI 

patients, and a lower degree of clopidogrel use among women and patients admitted to local 

hospitals[7]. 

New P2Y12 antagonists have recently been introduced in the treatment of ACS patients; prasugrel 

received European Medicines Agency (EMA) approval in 2009 and ticagrelor in 2011. Ticagrelor, co-

administered with ASA, is indicated for patients with ACS, including patients managed medically, 

and those who are managed with PCI or coronary artery by-pass grafting (CABG)[8]. Prasugrel, co-

administered with ASA is indicated for patients with ACS undergoing PCI[9]. 
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In 2011, ticagrelor was recommended as first-line treatment in the national Danish ACS guidelines 

across sub-diagnoses[10]. How these new multiple DAPT options are used in contemporary clinical 

practice in Denmark and how guideline recommendations are implemented are not known. Also, as 

the indication for the different P2Y12 antagonists differ, it is likely that the populations treated with 

the respective P2Y12 antagonists diverge with respect to their baseline characteristics. To our 

knowledge, this has not been investigated in a large scale study. Furthermore, it is of clinical 

relevance to describe treatment persistence and patient characteristics that are associated with reduced 

persistence. 

The aim of this study was to describe the DAPT pattern in Danish patients with MI during 2009-2012, 

with focus on comparing treatment in 2009 and 2012, ie, before and after the introduction of prasugrel 

and ticagrelor, by combining data from nationwide registries on hospital admissions, prescription drug 

use and date of mortality. 

 

METHODS 

Data sources 

Data were obtained from Danish nationwide compulsory registries on hospital admissions and 

prescribed drugs. As virtually all medical care in Denmark is provided by the national health 

authorities, these data sources allow true population-based studies with national coverage and high 

levels of completeness[11]. 

The Danish National Prescription Registry[12] contains data on all prescribed drugs dispensed from 

Danish community pharmacies since 1995. Prescription data include type of drug, date of dispensing 

and quantity and are categorized according to the Anatomic Therapeutic Chemical (ATC) index[13]. 

Drug expenses are partially reimbursed by the Danish health-care authorities. 

The Danish National Patient Registry contains data on all somatic hospitalizations in Denmark since 

1977 and on outpatient visits since 1995[14]. Hospital discharge and outpatient contact diagnoses are 

coded according to the International Classification of Diseases (ICD-10) from 1994 onward.  

All data sources were linked by means of the personal identification number, a unique identifier 

encoding gender and date of birth, assigned by the Danish Civil Registration System to all Danish 

residents since 1968[15]. The Civil Registration System contains continuously updated data on 

address, date of death, and migration to and from Denmark. All record linkage was performed by 

Statistics Denmark. 

 

Study design and study population 
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Patients who experienced a first time ever hospital admission related to acute MI within the 

observation period 1 January 2009 to 31 December 2012 were eligible for inclusion. A MI event was 

defined as having an admission with a primary or secondary diagnosis ICD-10 code of I21. Patients 

with a diagnosis of unstable angina pectoris (ICD-10 code I20.0) were not included. Further, sub 

classification into ST segment elevation MI (STEMI) and non-segment ST elevation MI (NSTEMI) 

was not performed since ICD-10 coding specification at this level has not been validated.  

An MI episode may present as a sequence of admissions to more than one hospital department and 

was defined as one admission if the interval was not more than one day between discharge from one 

hospital and admission date at the next hospital. Only the first episode for each individual within the 

observation period was included. We also required that individuals were discharged alive. Patients 

had to be Danish residents with a Danish permanent address at the time of admission.  

The study was approved by the Danish Data Protection Agency. According to Danish law, ethical 

approval is not required for registry-based studies[16]. 

 

ANALYSIS  

All individuals were classified according to whether they had been dispensed DAPT or not. The use 

of DAPT was analyzed among individuals experiencing MI in 2009 and 2012, respectively. All 

analyses were stratified by type of DAPT, study year and whether or not the patient underwent PCI in 

relation to the index event. 

Baseline characteristics of subjects initiating DAPT following MI 

Individuals were described regarding age and gender, the type of hospital at index event, procedures 

during index event, previous diagnoses and dispensed drugs at the time of admission. 

(1) Classification according to admission by type of hospital according to degree of cardiological 

expertise available was: local hospital, hospital without catheterization laboratory (level 1); main 

regional hospital, hospital with catheterization laboratory (level 2); tertiary cardiac hospital, university 

hospital with catheterization laboratory (level 3). 

(2) Procedures during index event included angiography (UXAC85), PCI (procedure code FNG) and 

CABG (procedure code FNA-FNE). We included CABG performed up to 30 days after discharge. 

Throughout the study period, procedures were coded according to the Nordic classification 

scheme[17]. 

(3) Previous diagnoses (other than those related to MI) registered in the Patient Registry up to 5 years 

prior to the admission for index MI were included. For a full list of diagnoses and definitions, see 

Appendix A. 
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(4) Drug use were defined as having filled a prescription for the given drug according to the 

Prescription Registry within 180 days prior to the index admission and up to 30 days following 

discharge. For a full list of drugs included, see Appendix B.  

Persistence to DAPT following treatment initiation 

DAPTs were defined as concomitant use of low-dose ASA and a P2Y12 antagonist, and were further 

subcategorized by the specific P2Y12 antagonists. The main drugs examined were the three P2Y12 

antagonists currently available in Denmark, ie, clopidogrel (ATC B01AC04), prasugrel (B01AC22) 

and ticagrelor (B01AC24), as well as low-dose ASA (B01AC06 or N02BA01). For all four drugs, use 

was defined as having filled a prescription for the given drug within 90 days prior to the admission to 

30 days after the admission. Individuals filling prescriptions for two different P2Y12 antagonists 

within this interval were classified according to the last prescription filled. Individuals failing to fill a 

prescription for either a P2Y12 antagonist or ASA within 30 days after index MI were classified as not 

using DAPT. 

Persistence with treatment was analyzed during a period of 365 days following the index MI using the 

‘proportion of patients covered’ (PPC) method[18]. In brief, all subjects were followed starting 30 

days after discharge from the index event. Over time, we estimated the proportion of all subjects still 

alive and not migrated and using the same P2Y12 antagonist as at discharge. A subject was considered 

a current user of a given P2Y12 antagonist from the day of filling a prescription for that drug and for a 

number of days corresponding to either the number of tablets for clopidogrel and prasugrel (used once 

daily) or half the number of tablets for ticagrelor (used twice daily). Finally, a 30-day grace period 

was added to the estimated duration to account for minor non-compliance and irregular prescription 

refills. A sensitivity analysis with a grace period of 90 days was also performed. An individual could 

be regarded as dropped out of treatment at one point in time and later be re-classified as a current user 

upon filling a new prescription. In the Cox regression analysis for having a treatment break larger than 

the 30-day grace period, the type of DAPT treatment, age and gender, type of treating hospital 

department and selected comorbidities were chosen as covariates. 

Frequency of switch between different DAPT regimens 

To estimate switch patterns, we estimated the proportion of all subjects who within the first year 

following discharge filled a P2Y12 antagonist other than the one they first used following discharge. 

The observation period for this analysis commenced 30 days after discharge with the index admission 

of MI. 

Statistical program 

All calculations were performed using STATA Release 13.0 (StataCorp, College Station, TX, USA).  
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RESULTS 

Overall, 97% (28,449 patients) of all patients admitted to the hospital with a first-time MI during 

2009–2012 were alive 30 days after discharge and included in this study. The baseline characteristics 

for the years 2009 and 2012 are shown in Table 1 and Table 2. Baseline characteristics for the toal 

material as well as for the years 2010 and 2011 are contained Supplementary Tables 1, 2 and 3, 

respectively. 

Patient characteristics 2009 

Of the first time MI patients (median age 69 years [interquartile range (IQR) 59-79 years]; 36% 

women), 73% underwent angiography and 53% PCI, and a majority of patients (67%) were 

discharged with DAPT (Table 1 and Figure 1). A larger proportion of patients with PCI were 

discharged with DAPT (87%) compared with the patients without PCI (51%). The PCI patients were 

younger and more frequently men than the non-PCI patients. A majority of these patients received 

ASA, beta-blockers, angiotensin-converting enzyme (ACE) inhibitors and statins at discharge, which 

is in line with guideline recommendations. Among the non-PCI patients, a considerably larger 

proportion underwent CABG, had a diagnosis of atrial fibrillation, and/or had a history of major 

bleedings compared with the PCI patients. Notably, a larger proportion of non-PCI patients were 

discharged without beta-blockers, ACE inhibitors and statins. 

Patient characteristics 2012 

The median age of first time MI patients was 69 years [IQR, 58-78 years], and 36% were women 

(Table 2). Overall, 79% underwent angiography and 55% PCI, and the majority (73%) were 

discharged with DAPT (Table 2 and Figure 1). Still, a large proportion (49%) of the non-PCI patients 

were discharged without DAPT and other guideline recommended drug therapies compared with the 

PCI patients. In general, marked differences in patient characteristic were observed dependent on the 

choice of P2Y12 antagonist used in the DAPT regimens. Patients treated with prasugrel were 11 years 

younger (median), more commonly men, and the majority underwent PCI (84%) compared with the 

total MI patient population. Most of the prasugrel-treated patients were either managed at a main 

regional hospital or at a university hospital with a catheterization laboratory. 

The proportion of patients prescribed DAPT with ticagrelor increased quickly after its introduction in 

2011. By the end of 2012, ticagrelor was the most common P2Y12 antagonist in both patients with and 

without PCI (Figure 1). More patients in the ticagrelor group underwent PCI (71%) compared with 

clopidogrel treated patients (52%). Ticagrelor-treated patients were 7 years younger and more 

commonly men. Patients treated with clopidogrel had in general a more severe disease burden at 

baseline, with additional diagnoses of heart failure, stroke, or atrial fibrillation compared with the 

other DAPT-treated patients (Table 2). 
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Table 1 Baseline demographic and clinical characteristics for the 2009 first-time MI population  

 
Patients with PCI (N=3576, 50%) Patients without PCI (N=3528, 50%) 

 

All patients 

n=3576 

Clopidogrel 

n=3087 

Ticagrelor 

n=0 

Prasugrel 

n=13 

No DAPT 

n=476 

All patients 

n=3528 

Clopidogrel 

n=1712 

Ticagrelor 

n=0 

Prasugrel 

n=1 

No DAPT 

n=1815 

Age [median (IQR)] 64 (55 - 73) 64 (55 - 73) . (. - .) 57 (50 - 64) 68 (59 - 75) 74 (64 - 83) 74 (64 - 83) . (. - .) 49 (49 - 49) 74 (63 - 84) 

Males 2,643 (73.9%) 2,289 (74.1%) 0 (.%) 8 (61.5%) 346 (72.7%) 1,951 (55.3%) 956 (55.8%) 0 (.%) 0 (0.0%) 995 (54.8%) 

Type of hospital (at index 

MI event) 
                    

Local hospital 946 (26.5%) 805 (26.1%) 0 (.%) 5 (38.5%) 136 (28.6%) 1,440 (40.8%) 659 (38.5%) 0 (.%) <5 780 (43.0%) 

Main regional hospital 1,149 (32.1%) 1,005 (32.6%) 0 (.%) 5 (38.5%) 139 (29.2%) 1,150 (32.6%) 616 (36.0%) 0 (.%) 0 (0.0%) 534 (29.4%) 

Tertiary cardiac hospital 1,481 (41.4%) 1,277 (41.4%) 0 (.%) <5 201 (42.2%) 938 (26.6%) 437 (25.5%) 0 (.%) 0 (0.0%) 501 (27.6%) 

Procedures (at index event)                     

CABG 80 (2.2%) 47 (1.5%) 0 (.%) 0 (0.0%) 33 (6.9%) 412 (11.7%) 197 (11.5%) 0 (.%) 0 (0.0%) 215 (11.8%) 

Angiography 3,535 (98.9%) 3,055 (99.0%) 0 (.%) 13 (100.0%) 467 (98.1%) 1,761 (49.9%) 932 (54.4%) 0 (.%) <5 828 (45.6%) 

Previous diagnoses                     

Heart failure 100 (2.8%) 71 (2.3%) 0 (.%) 0 (0.0%) 29 (6.1%) 343 (9.7%) 148 (8.6%) 0 (.%) 0 (0.0%) 195 (10.7%) 

Ischaemic heart disease 256 (7.2%) 181 (5.9%) 0 (.%) <5 74 (15.5%) 488 (13.8%) 199 (11.6%) 0 (.%) 0 (0.0%) 289 (15.9%) 

Unstable angina 55 (1.5%) 43 (1.4%) 0 (.%) 0 (0.0%) 12 (2.5%) 107 (3.0%) 50 (2.9%) 0 (.%) 0 (0.0%) 57 (3.1%) 

Peripheral arterial disease 94 (2.6%) 67 (2.2%) 0 (.%) 0 (0.0%) 27 (5.7%) 246 (7.0%) 118 (6.9%) 0 (.%) 0 (0.0%) 128 (7.1%) 

Stroke total 132 (3.7%) 98 (3.2%) 0 (.%) <5 33 (6.9%) 338 (9.6%) 160 (9.3%) 0 (.%) 0 (0.0%) 178 (9.8%) 

Non-ischaemic stroke <5 <5 0 (.%) 0 (0.0%) <5 19 (0.5%) 7 (0.4%) 0 (.%) 0 (0.0%) 12 (0.7%) 

Ischaemic stroke 130 (3.6%) 96 (3.1%) 0 (.%) <5 33 (6.9%) 328 (9.3%) 155 (9.1%) 0 (.%) 0 (0.0%) 173 (9.5%) 

Atrial fibrillation 125 (3.5%) 93 (3.0%) 0 (.%) 0 (0.0%) 32 (6.7%) 375 (10.6%) 132 (7.7%) 0 (.%) 0 (0.0%) 243 (13.4%) 

Chronic renal dysfunction 16 (0.4%) 11 (0.4%) 0 (.%) 0 (0.0%) 5 (1.1%) 43 (1.2%) 18 (1.1%) 0 (.%) 0 (0.0%) 25 (1.4%) 

Diabetes mellitus 396 (11.1%) 327 (10.6%) 0 (.%) <5 68 (14.3%) 625 (17.7%) 304 (17.8%) 0 (.%) 0 (0.0%) 321 (17.7%) 

Major bleeding 93 (2.6%) 75 (2.4%) 0 (.%) 0 (0.0%) 18 (3.8%) 189 (5.4%) 67 (3.9%) 0 (.%) 0 (0.0%) 122 (6.7%) 

Liver disease <5 <5 0 (.%) 0 (0.0%) 0 (0.0%) 5 (0.1%) <5 0 (.%) 0 (0.0%) <5 

Coagulation disorders 9 (0.3%) 8 (0.3%) 0 (.%) 0 (0.0%) <5 21 (0.6%) <5 0 (.%) 0 (0.0%) 17 (0.9%) 

Cancer 193 (5.4%) 158 (5.1%) 0 (.%) <5 34 (7.1%) 333 (9.4%) 146 (8.5%) 0 (.%) 0 (0.0%) 187 (10.3%) 

Drug use at discharge                     

Total number of drugs 

[median (IQR)] 
3 (1 - 6) 3 (1 - 6) . (. - .) 4 (0 - 8) 4 (2 - 8) 6 (3 - 10) 6 (3 - 10) . (. - .) 13 (13 - 13) 7 (3 - 11) 

ACE-inhbitors and ARB 1,948 (54.5%) 1,678 (54.4%) 0 (.%) 7 (53.8%) 263 (55.3%) 1,984 (56.2%) 992 (57.9%) 0 (.%) 0 (0.0%) 992 (54.7%) 
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Acetyl salicylic acid 3,379 (94.5%) 3,087 (100.0%) 0 (.%) 13 (100.0%) 279 (58.6%) 2,962 (84.0%) 
1,712 

(100.0%) 
0 (.%) <5 1,249 (68.8%) 

Betablocker 3,170 (88.6%) 2,760 (89.4%) 0 (.%) 12 (92.3%) 398 (83.6%) 2,537 (71.9%) 
1,389 

(81.1%) 
0 (.%) 0 (0.0%) 1,148 (63.3%) 

Calcium-channel blocker 749 (20.9%) 621 (20.1%) 0 (.%) <5 127 (26.7%) 1,027 (29.1%) 474 (27.7%) 0 (.%) <5 552 (30.4%) 

Oral antidiabetics and 

insulin 
369 (10.3%) 308 (10.0%) 0 (.%) <5 60 (12.6%) 562 (15.9%) 277 (16.2%) 0 (.%) 0 (0.0%) 285 (15.7%) 

Proton pump inhibitors 916 (25.6%) 772 (25.0%) 0 (.%) <5 140 (29.4%) 1,302 (36.9%) 579 (33.8%) 0 (.%) <5 722 (39.8%) 

Statins 3,379 (94.5%) 2,954 (95.7%) 0 (.%) 12 (92.3%) 413 (86.8%) 2,523 (71.5%) 
1,427 

(83.4%) 
0 (.%) <5 1,095 (60.3%) 

Anticoagulant 224 (6.3%) 162 (5.2%) 0 (.%) <5 61 (12.8%) 415 (11.8%) 113 (6.6%) 0 (.%) 0 (0.0%) 302 (16.6%) 

NSAIDs 613 (17.1%) 531 (17.2%) 0 (.%) 5 (38.5%) 77 (16.2%) 606 (17.2%) 280 (16.4%) 0 (.%) 0 (0.0%) 326 (18.0%) 

Time until P2Y12 

antagonist prescription 

claimed 

                    

Prior to MI 122 (3.4%) 103 (3.3%) 0 (.%) <5 18 (3.8%) 167 (4.7%) 125 (7.3%) 0 (.%) 0 (0.0%) 42 (2.3%) 

1-7 days 3,033 (84.8%) 2,825 (91.5%) 0 (.%) 11 (84.6%) 197 (41.4%) 1,600 (45.4%) 
1,438 

(84.0%) 
0 (.%) <5 161 (8.9%) 

8-14 days 52 (1.5%) 48 (1.6%) 0 (.%) 0 (0.0%) <5 69 (2.0%) 65 (3.8%) 0 (.%) 0 (0.0%) <5 

15-30 days 120 (3.4%) 111 (3.6%) 0 (.%) <5 8 (1.7%) 91 (2.6%) 84 (4.9%) 0 (.%) 0 (0.0%) 7 (0.4%) 

No prescription 249 (7.0%) 0 (0.0%) 0 (.%) 0 (0.0%) 249 (52.3%) 1,601 (45.4%) 0 (0.0%) 0 (.%) 0 (0.0%) 1,601 (88.2%) 

 

Numbers in parentheses are percentages of total number of patients in the group; DAPT, dual antiplatelet therapy; PCI, percutaneous coronary intervention;  IQR, 

interquartile range; Local hospital, hospital without catheterization laboratory; Main regional hospital, hospital with catheterization laboratory; Tertiary cardiac hospital, 

university hospital with catheterization laboratory; CABG, coronary artery bypass graft; ACE, angiotensin-converting enzyme; ARB, angiotensin receptor blocker; NSAIDs, 

nonsteroidal anti-inflammatory drugs. 
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Table 2 Baseline demographic and clinical characteristics for the 2012 first-time MI population  

Patients with PCI (n=3852, 55%) Non-PCI patients (n=3164, 45%) 

All patients 

n=3852 

Clopidogrel 

n=724 

Ticagrelor 

n=2238 

Prasugrel 

n=531 

No DAPT 

n=359 

All patients 

n=3164 

Clopidogrel 

n=679 

Ticagrelor 

n=921 

Prasugrel 

n=26 

No DAPT 

n=1538 

Age [median (IQR)] 65 (55 - 74) 68 (58 - 79) 65 (55 - 74) 58 (51 - 66) 69 (59 - 77) 74 (63 - 83) 77 (67 - 86) 71 (61 - 80) 52.5 (48 - 67) 75 (64 - 84) 

Males 2800 (72.7) 490 (67.7) 1615 (72.2) 440 (82.9) 255 (71.0) 1684 (53.2) 337 (49.6) 500 (54.3) 18 (69.2) 829 (53.9) 

Type of hospital (at 

index MI event) 

     

     

Local hospital 1037 (26.9) 291 (40.2) 552 (24.7) 68 (12.8) 126 (35.1) 1285 (40.6) 277 (40.8) 318 (34.5) <5 686 (44.6) 

Main regional hospital  1579 (41.0) 202 (27.9) 1021 (45.6) 234 (44.1) 122 (34.0) 1144 (36.2) 247 (36.4) 417 (45.3) 8 (30.8) 472 (30.7) 

Tertiary cardiac hospital 1236 (32.1) 231 (31.9) 665 (29.7) 229 (43.1) 111 (30.9) 735 (23.2) 155 (22.8) 186 (20.2) 14 (53.8) 380 (24.7) 

Procedures (at index MI 

event) 

     

     

CABG 93 (2.4) 40 (5.5) 20 (0.9) <5 30 (8.4) 453 (14.3) 77 (11.3) 130 (14.1) <5 245 (15.9) 

Angiography 3790 (98.4) 704 (97.2) 2213 (98.9) 525 (98.9) 348 (96.9) 1740 (55.0) 340 (50.1) 649 (70.5) 16 (61.5) 735 (47.8) 

Previous diagnoses      

Heart failure 83 (2.2) 23 (3.2) 34 (1.5) 7 (1.3) 19 (5.3) 234 (7.4) 67 (9.9) 41 (4.5) 0 (0.0) 126 (8.2) 

Ischaemic heart disease 210 (5.5) 59 (8.1) 90 (4.0) 16 (3.0) 45 (12.5) 413 (13.1) 108 (15.9) 101 (11.0) <5 200 (13.0) 

Unstable angina pectoris 46 (1.2) 14 (1.9) 21 (0.9) <5 9 (2.5) 77 (2.4) 18 (2.7) 14 (1.5) <5 43 (2.8) 

Peripheral arterial disease 110 (2.9) 36 (5.0) 44 (2.0) 6 (1.1) 24 (6.7) 224 (7.1) 61 (9.0) 55 (6.0) 0 (0.0) 108 (7.0) 

Stroke total 126 (3.3) 36 (5.0) 62 (2.8) <5 25 (7.0) 257 (8.1) 86 (12.7) 40 (4.3) 0 (0.0) 131 (8.5) 

Non-ischaemic stroke 12 (0.3) <5 6 (0.3) 0 (0.0) <5 22 (0.7) 5 (0.7) <5 0 (0.0) 14 (0.9) 

Ischaemic stroke 117 (3.0) 33 (4.6) 58 (2.6) <5 23 (6.4) 243 (7.7) 83 (12.2) 38 (4.1) 0 (0.0) 122 (7.9) 

Atrial fibrillation 150 (3.9) 44 (6.1) 56 (2.5) 5 (0.9) 45 (12.5) 335 (10.6) 63 (9.3) 49 (5.3) 0 (0.0) 223 (14.5) 

Chronic renal dysfunction 30 (0.8) 8 (1.1) 11 (0.5) <5 10 (2.8) 41 (1.3) 11 (1.6) <5 <5 24 (1.6) 

Diabetes mellitas 512 (13.3) 114 (15.7) 279 (12.5) 53 (10.0) 66 (18.4) 585 (18.5) 157 (23.1) 140 (15.2) <5 284 (18.5) 

Major bleeding 88 (2.3) 26 (3.6) 41 (1.8) 7 (1.3) 14 (3.9) 155 (4.9) 33 (4.9) 33 (3.6) 0 (0.0) 89 (5.8) 

Liver disease 9 (0.2) <5 <5 <5 <5 7 (0.2) <5 <5 0 (0.0) <5 

Coagulation disorders 15 (0.4) 5 (0.7) <5 0 (0.0) 6 (1.7) 17 (0.5) <5 <5 0 (0.0) 14 (0.9) 

Cancer 278 (7.2) 66 (9.1) 145 (6.5%) 25 (4.7) 42 (11.7) 339 (10.7) 63 (9.3) 86 (9.3) 0 (0.0) 190 (12.4) 
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Drug use at discharge 

     

     

Total number of drugs 

[median (IQR)] 3 (1 - 6) 4 (1 - 8) 3 (1 - 6) 2 (0 - 4) 5 (2 - 8) 6 (3 - 10) 7 (4 - 11) 5 (2 - 9) 4.5 (1 - 6) 7 (3 - 11) 

ACE-inhibitors and ARB 2076 (53.9) 450 (62.2) 1145 (51.2) 268 (50.5) 213 (59.3) 1748 (55.2) 417 (61.4) 495 (53.7) 15 (57.7) 821 (53.4) 

Acetyl salicylic acid 3666 (95.2) 724 (100.0) 

2238 

(100.0) 531 (100.0) 173 (48.2) 2568 (81.2) 679 (100.0) 921 (100.0) 26 (100.0) 942 (61.2) 

Beta-blocker 3364 (87.3) 621 (85.8) 1959 (87.5) 503 (94.7) 281 (78.3) 2226 (70.4) 517 (76.1) 754 (81.9) 20 (76.9) 935 (60.8) 

Calcium-channel blocker 877 (22.8) 218 (30.1) 463 (20.7) 79 (14.9) 117 (32.6) 1073 (33.9) 247 (36.4) 305 (33.1) 12 (46.2) 509 (33.1) 

Oral antidiabetics and 

insulin 473 (12.3) 98 (13.5) 265 (11.8) 49 (9.2) 61 (17.0) 532 (16.8) 147 (21.6) 133 (14.4) <5 248 (16.1) 

Proton pump inhibitors 1195 (31.0) 275 (38.0) 680 (30.4) 108 (20.3) 132 (36.8) 1280 (40.5) 322 (47.4) 323 (35.1) 9 (34.6) 626 (40.7) 

Statins 3661 (95.0) 672 (92.8) 2165 (96.7) 524 (98.7) 300 (83.6) 2219 (70.1) 529 (77.9) 802 (87.1) 22 (84.6) 866 (56.3) 

Anticoagulant 266 (6.9) 76 (10.5) 94 (4.2) 14 (2.6) 82 (22.8) 445 (14.1) 65 (9.6) 63 (6.8) 0 (0.0) 317 (20.6) 

NSAIDs 624 (16.2) 118 (16.3) 367 (16.4) 79 (14.9) 60 (16.7) 539 (17.0) 104 (15.3) 159 (17.3) 8 (30.8) 268 (17.4) 

Time until P2Y12 

antagonist –prescription 

claimed 
     

     

Prior to MI 165 (4.3) 48 (6.6) 80 (3.6) 16 (3.0) 21 (5.8) 228 (7.2) 121 (17.8) 45 (4.9) <5 61 (4.0) 

1-7 days  

 3472 (90.1) 656 (90.6) 2123 (94.9) 508 (95.7) 185 (51.5) 1543 (48.8) 521 (76.7) 833 (90.4) 24 (92.3) 165 (10.7) 

8-14 days 32 (0.8) 8 (1.1) 11 (0.5) 7 (1.3) 6 (1.7) 46 (1.5) 21 (3.1) 21 (2.3) 0 (0.0) <5 

15-30 days 44 (1.1) 12 (1.7) 24 (1.1) 0 (0.0) 8 (2.2) 49 (1.5) 16 (2.4) 22 (2.4) <5 10 (0.7) 

No prescription 139 (3.6) 0 (0.0) 0 (0.0) 0 (0.0) 139 (38.7) 1298 (41.0) 0 (0.0) 0 (0.0) 0 (0.0) 1298 (84.4) 

 

Numbers in parentheses are percentages of total number of patients in the group; DAPT, dual antiplatelet therapy; PCI, percutaneous coronary intervention; IQR, interquartile 
range; Local hospital, hospital without catheterization laboratory; Main regional hospital, hospital with catheterization laboratory; Tertiary cardiac hospital, university 

hospital with catheterization laboratory; CABG, coronary artery bypass graft; ACE, angiotensin-converting enzyme; ARB, angiotensin receptor blocker; NSAIDs, 

nonsteroidal anti-inflammatory drugs 
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In 2012, the proportion of patients discharged with DAPT was 6% higher compared with that in 2009. 

The non-DAPT-treated patients were older (+9 years, median age difference) and more commonly 

women (+20% difference) compared with the DAPT treated patients. Among non-DAPT treated 

patients, invasive treatment within 30 days from admission was received by relatively few patients; 

57% underwent angiography and 19% PCI. A larger proportion of non-DAPT treated patients 

underwent CABG, were diagnosed with atrial fibrillation, and were treated with warfarin or new oral 

anticoagulants (NOAC) compared with the DAPT-treated patients. More patients had a prior 

diagnosis of heart failure, cancer and/or a history of major bleeds or coagulation disorders.  

A smaller proportion of the non-DAPT treated patients received ACE inhibitors/ angiotensin receptor 

blockers (ARBs), beta-blockers, and statins at discharge compared with DAPT-treated patients. Of 

these, 49% received ASA as mono therapy, and 13% and10% of non-DAPT treated patients were 

treated with clopidogrel or ticagrelor, respectively, as mono therapies. 

Medical history-related predictors of DAPT persistence 

Overall persistence was very high among patients initiated on DAPT (Figure 2).  

Within the first year post- MI in 2012, 6% of the prasugrel treated patients were switched to another 

P2Y12 antagonist; 11% from the ticagrelor group and 3% from clopidogrel group (Table 3).  

Patients undergoing PCI had an overall longer DAPT duration compared with patients not undergoing 

PCI, and age >75 years and diagnosis of atrial fibrillation, diabetes, and peripheral arterial disease 

were associated with a higher risk of treatment breaks (Table 4). Furthermore, there was a trend 

toward increased risk for treatment breaks for PCI patients with heart failure and stroke. For patients 

not undergoing PCI we did not observe any association between any major baseline diseases and risk 

for treatment breaks. 

Among PCI patients, treatment with prasugrel or ticagrelor compared with clopidogrel was associated 

with an increased risk of a 30-day treatment break within 365 days after MI (Table 4). However, this 

risk was not present when extending the grace period to 60 days (data not shown). 

For non-PCI patients, ticagrelor compared to clopidogrel treatment was associated with an increased 

risk of having a 30-day treatment break. This finding was also present when expanding the grace 

period to 60 days, during which 11% of these patients were switched to clopidogrel after a median of 

107 days. 
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Table 3 MI patients discharged in 2012: switch pattern for dual antiplatelet therapy during the first 365 days after MI 

 

 

Drug treatment 

No of 

discharged 

patients 

No of patients 

switching 

Median time 

(days) to switch  

No of patients 

switching to 

clopidogrel  

No of patients 

switching to 

ticagrelor 

No of patients 

switching to 

prasugrel 

PCI treated 

patients 

Clopidogrel 719 25 73 (44-119) 0 18 7 

Ticagrelor 2198 214 110 (62-209) 210 0 <5 

Prasugrel 524 33 147 (90-230) 29 <5 0 

Clopidogrel without ASA 74 <5 83 (12-90) 0 <5 <5 

Ticagrelor without ASA 110 18 84 (57-210) 18 0 0 

Prasugrel without ASA 29 <5 200 (149-310) <5 0 0 

No P2Y12 antagonist only ASA 118 29 49 (15-119) 13 7 9 

No P2Y12 antagonist or ASA 24 14 34 (14-136) 8 <5 <5 

Non-PCI 

treated 

patients 

Clopidogrel 635 14 148 (73-213) 0 13 <5 

Ticagrelor 868 102 107 (49-208) 102 0 0 

Prasugrel 25 <5 52 (52-52) 0 <5 0 

Clopidogrel without ASA 161 <5 44 (33-106) 0 <5 0 

Ticagrelor without ASA 68 11 133 (108-154) 10 0 <5 

No P2Y12 antagonist only ASA 765 83 77 (13-167) 58 22 <5 

No P2Y12 antagonist or ASA 424 21 92 (55-178) 16 5 0 
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Table 4 MI patients discharged in 2012: Cox regression analysis: hazard ratio for having a break in P2Y12 antagonist treatment >30 days with or without PCI 

 Patients with PCI Non-PCI patients 

No of patients 

No of patients with 

breaks 

Hazard ratio  

(95% CI) No of patients 

No of patients with 

breaks 

Hazard ratio  

(95% CI) 

All patients 3373 1,513 
 

1399 972  

Clopidogrel 697 317 Reference 579 411 Reference 

Ticagrelor 2164 937 1.20 (1.03-1.39) 800 552 1.48 (1.27-1.72) 

Prasugrel 512 259 1.48 (1.24-1.78) 20 9 0.86 (0.47-1.58) 

Female 911 398 Reference 666 481 Reference 

Male 2462 1115 1.00 (0.88-1.13) 733 491 0.91 (0.78-1.05) 

<60 years 1216 503 1.01 (0.90-1.14) 277 168 1.18 (0.97-1.43) 

60-75 years 1481 648 Reference 554 344 Reference 

>75 years 676 362 1.15 (1.00-1.34) 568 460 1.02 (0.86-1.21) 

Local hospital 878 403 Reference 498 357 Reference 

Main regional hospital  1404 620 0.97 (0.85-1.11) 588 399 0.99 (0.84-1.18) 

Tertiary cardiac hospital 1091 490 1.00 (0.86-1.15) 313 216 1.12 (0.92-1.38) 

CABG 56 22 0.81 (0.49-1.34) 191 107 1.00 (0.80-1.25) 

Heart failure 59 42 1.40 (0.94-2.08) 86 79 1.33 (0.98-1.81) 

Stroke 97 56 1.34 (0.99-1.82) 101 77 1.11 (0.82-1.49) 

Atrial fibrillation 92 68 1.88 (1.41-2.50) 94 81 1.27 (0.95-1.70) 

Diabetes 411 229 1.23 (1.05-1.44) 258 196 0.96 (0.79-1.16) 

Cancer 219 131 1.09 (0.88-1.34) 125 104 1.03 (0.80-1.33) 

Major bleeding 67 39 1.07 (0.74-1.56) 53 36 1.20 (0.86-1.67) 

Peripheral arterial disease 85 61 1.63 (1.20-2.20) 93 74 0.99 (0.72-1.36) 

 

CI, confidence interval; Local hospital, hospital without catheterization laboratory; Main regional hospital, hospital with catheterization laboratory; Tertiary cardiac hospital, 

university hospital with catheterization laboratory; CABG, coronary artery bypass surgery 
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DISCUSSION 

This nationwide observational study showed changes in the treatment of MI patients in Denmark from 

2009 to 2012. In 2012, more patients are referred to coronary angiography and PCI, and a larger 

proportion of patients are discharged with DAPT compared to 2009. However, non-PCI patients were, 

to a large extent, discharged without DAPT, or received shorter duration of DAPT treatment as 

compared with PCI patients. Among PCI patients, age>75 years, atrial fibrillation, diabetes and 

peripheral arterial disease were all associated with a higher risk of treatment breaks, which might 

indicates a risk-treatment mismatch, as these patients have higher risk of recurrent events and might 

benefit from longer DAPT duration. During the observation period, the DAPT pattern shifted from 

merely clopidogrel treatment to more selective treatments with clopidogrel, prasugrel and ticagrelor 

for patient populations with varying characteristics. 

Interpretation with reference to other studies 

The underlying medical treatment of MI patients in Denmark, with more patients undergoing 

angiography and PCI over time, followed the same trend as seen in both earlier observations in 

Denmark and studies from other countries[19, 20, 21]. 

To our knowledge, national level data describing patient selection for different DAPT regimens and 

persistence with treatment in unselected populations are scarce. Publications based on data from 

cardiovascular quality registers, actively recruiting or selecting patients, report an overall DAPT 

usage for discharged patients with ACS in the range of approximately 60% to 80% depending on the 

observation period and the type of ACS event included[21, 22, 23, 24, 25]. A recent Swedish 

nationwide study on MI patients, which may be considered comparable to the present nationwide 

data, reported a DAPT usage of 69% for patients discharged with MI in 2000-2011[26]. 

A previous similar Danish study, including all MI patients between 2000 and 2005, reported an 

increasing use of DAPT during the observation period[7]. However, for non-PCI patients there was a 

substantial underuse, especially among women and patients admitted to local hospitals. Although the 

observation period in the present study is more recent, many of these patients are still discharged 

without DAPT, although there is a markedly increased use of DAPT in these patient groups. 

The observed overall adherence to DAPT (Figure 2), with more than 75% of patients completing 

more than 11 months of treatment, is noteworthy and comparable to what has been observed in 

randomized controlled trials[27, 28]. 

Medical history-related predictors of DAPT persistence 

The non-DAPT-treated patients are of special interest, as in the present study they form a considerable 

proportion of patients discharged with first-time MI (27% in 2012), despite the decline in the relative 

number of patients discharged without DAPT during the observation period (Figure 2). A large 
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proportion of these patients received oral antiplatelet monotherapy with ASA or with prasugrel, 

ticagrelor or clopidogrel. Furthermore, there was a marked difference between patients who 

underwent PCI vs. those did no; a larger proportion of non-PCI patients were discharged without 

DAPT (in 2012: 9% vs. 49%, respectively). In addition, non-PCI patients had a shorter DAPT 

treatment duration in general, were on average 10 years older and with a large proportion having a 

risk profile with atrial fibrillation and history of bleedings where a shorter DAPT duration or no 

DAPT treatment may be appropriate. However, many of these patients had a high cardiovascular 

disease risk profile at baseline, suggesting a potential benefit of a longer DAPT treatment duration 

and more frequent use of beta-blockers, ACE inhibitors, and statins.  

Thus, potentially there exists a risk-treatment mismatch with treatment being withheld from patients 

who might similar or more benefit of longer DAPT. 

Comparison of adherence to different DAPT alternatives  

A direct comparison of adherence and treatment length between the different DAPT alternatives after 

MI is complex because the treatments in clinical practice are prescribed to different patient 

populations. Even in comparable populations, it is difficult to standardize adherence in a multivariable 

model as underlying factors (such as tablet pack size and daily dosing patterns) may influence 

treatment length. Similarly, it is difficult to assess how these underlying factors influence the risk of 

having a calculated treatment break of 30 days. 

Prasugrel is prescribed almost entirely for patients with PCI, whereas clopidogrel and ticagrelor are 

prescribed irrespective of PCI status. In patients with PCI, the adherence patterns did not differ 

between the respective DAPTs, whereas non-PCI patients had a generally shorter treatment length and 

those prescribed ticagrelor showed an increased risk of early treatment break compared with patients 

prescribed clopidogrel; some of these patients (11%) were switched to clopidogrel. We did not have 

access to data that would provide reasons for this shorter treatment length or treatment switch, such as 

if this switch was done in a hospital setting, by general practitioners, or in certain geographical 

locations. Moreover, a relatively large proportion (18%) of patients not undergoing PCI were already 

on clopidogrel before their MI event, indicating an underlying long term use not associated with the 

MI which may explain the longer observed treatment length in this group. In addition, it seems that a 

larger proportion of clopidogrel patients, both with and without PCI, are treated for more than 12 

months after MI. 

Strength and Limitations 

Our data set is uniquely placed to examine DAPT adherence because it includes nationwide data from 

all patients hospitalized in Denmark for MI, allowing analyses on a complete and unselected cohort of 

patients. This reduces potential problems arising from selection bias due to inclusion of selected 

hospitals, regions, or healthcare insurance systems. We believe our results may be generalized to 
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societies with healthcare systems comparable to the Danish. However, the present study design also 

comes with certain limitations. A register-based analysis relies on ICD-10 codes for morbidity data 

and therefore, the possibility of coding errors cannot be ruled out. Therefore, patients with unstable 

angina pectoris diagnose was not included and sub-coding into STEMI and NSTEMI was not 

performed. However, the diagnosis of MI in the Danish National Patient Registry has previously been 

shown to have both high sensitivity and high specificity [29]. Further, treatment guidelines for DAPT 

initiation and treatment duration do not differ between STEMI and NSTEMI[5, 6].  

Because our study is based on central registry data collected primarily for administrative purposes, it 

is not possible to include clinical data on smoking pattern, weight, blood pressure, laboratory data or 

socio economic status. Furthermore, data on events (recurrent MI, elective PCI, bleedings) during 

follow-up that might influence treatment length were not included in the current analysis because of 

the complexity of different patient baseline risks for the DAPTs. 

Conclusions 

The results from the present study show that the treatment of MI patients in Denmark has undergone 

major changes during 2009 to 2012. More patients undergo invasive procedures (coronary 

angiography and PCI), and the DAPT pattern has shifted from merely clopidogrel to different 

treatments for selected patient populations. The majority of patients are discharged with dual 

antiplatelet therapy and the overall treatment length is according to guidelines and in line with what 

has been observed in randomized controlled clinical trials. Still, there is a proportion of patients not 

undergoing PCI who are discharged without guideline recommended DAPT. If treated with DAPT, 

they have a shorter treatment length. The present findings may indicate the need for more careful 

attention with regard to DAPT for MI patients without PCI in Denmark. 
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FIGURE LEGENDS 

Figure 1 Proportion of first-time MI patients discharged alive with or without PCI and prescribed 

different types of dual antiplatelet therapy or no dual antiplatelet therapy 2009-2012 

Figure 2 Persistence with different dual antiplatelet therapy in first-time MI patients with or without 

PCI 2009-2012 
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Green et al.: "Initiation and persistence with dual antiplatelet therapy after acute myocardial infarction 

– a Danish nationwide population based cohort study" 

 

Appendix A: ICD10 and ATC codes used for the identification of conditions and diseases 

Disease/conditions Codes 

Heart failure I11.0, I13.0, I13.2, I50 

Ischaemic heart disease I21-I25 

Previous myocardial infarctions I21–I23 

Previous unstable angina pectoris I20.0 

Peripheral arterial disease I70, I71, I74 

Stroke total I60–I66 and G45 

Non-ischaemic stroke I60, I61, I62.0, I62 

Ischaemic stroke I63-I66 and G45 

Atrial fibrillation I48 

Chronic renal dysfunction I15.0, I15.1,N03, N04, N05, N11, N18.4, N18.5, 

Q60, Q61, Z49.1, Z99.2 

Diabetes mellitus E10-E14 and/or ATC A10 

Major bleeding D62.9, I60, I61, I62, I85.0, K22.6, K25.0, K25.2, 

K25.4, K25.6, K26.0, K26.2, K26.4, K26.6, 

K27.0, K27.2, K27.4, K27.6, K28.0, K28.2, 

K28.4, K28.6, K29.0, K62.5, K92.0, K92.1, 

K92.2. 

Moderate and severe liver disease K71-K719, K721, K730-K768, R18 

Bleeding diathesis/coagulation disease D66, D67, D68, D68.0, D681, D68.2, D68.3, 

D68.4, D68.8, D68.9, D69, D69.1, D69.3, D69.4, 

D69.5, D69.6 

Cancer C00-C99 
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Appendix B: ATC codes used for the identification of drug treatment 

Drug Code 

ACE-inhibitor C09A/B 

ARB C09C/D 

Beta-blocker C07 

Calcium channel 

blocker 
C08 

Insulin A10A 

Oral antidiabetic A10B 

Proton pump inhibitor A02B C 

Statin C10AA 

Warfarin/OAC B01AA, B01AE, B01AF 

NSAIDS M01A 

SSRI N06A B 
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Supplementary Table 1 Baseline demographic and clinical characteristics for the total first-time MI population (2009-2012, incl.) 

 Patients with PCI (N=14852, 52%) Patients without PCI (N=13597, 48%) 

 
All patients 

n=14852 

Clopidogrel 

n=9140 

Ticagrelor 

n=2991 

Prasugrel 

n=1030 

No DAPT 

n=1691 

All patients 

n=13597 

Clopidogrel 

n=5513 

Ticagrelor 

n=1221 

Prasugrel 

n=62 

No DAPT 

n=6801 

Age [median (IQR)] 65 (55 - 74) 65 (56 - 74) 65 (55 - 73) 60 (51 - 67) 67 (58 - 75) 74 (63 - 83) 74 (64 - 83) 71 (61 - 80) 60 (49 - 67) 74 (62 - 83) 

Males 10,848 (73.0%) 6,642 (72.7%) 2,161 (72.3%) 833 (80.9%) 1,212 (71.7%) 7,358 (54.1%) 2,985 (54.1%) 662 (54.2%) 42 (67.7%) 3,669 (53.9%) 

Type of hospital (at 

index MI event) 
                    

Local hospital 3,797 (25.6%) 2,478 (27.1%) 707 (23.6%) 132 (12.8%) 480 (28.4%) 5,490 (40.4%) 2,074 (37.6%) 404 (33.1%) 13 (21.0%) 2,999 (44.1%) 

Main regional hospital 5,463 (36.8%) 3,165 (34.6%) 1,331 (44.5%) 431 (41.8%) 536 (31.7%) 4,647 (34.2%) 2,083 (37.8%) 564 (46.2%) 24 (38.7%) 1,976 (29.1%) 

Tertiary cardiac hospital 5,592 (37.7%) 3,497 (38.3%) 953 (31.9%) 467 (45.3%) 675 (39.9%) 3,460 (25.4%) 1,356 (24.6%) 253 (20.7%) 25 (40.3%) 1,826 (26.8%) 

Procedures (at index 

event) 
                    

CABG 328 (2.2%) 177 (1.9%) 28 (0.9%) (n<=5) 119 (7.0%) 1,727 (12.7%) 660 (12.0%) 165 (13.5%) (n<=5) 898 (13.2%) 

Angiography 14,626 (98.5%) 9,009 (98.6%) 2,946 (98.5%) 
1,012 

(98.3%) 
1,659 (98.1%) 7,330 (53.9%) 3,138 (56.9%) 865 (70.8%) 36 (58.1%) 3,291 (48.4%) 

Previous diagnoses                     

Heart failure 358 (2.4%) 211 (2.3%) 49 (1.6%) 12 (1.2%) 86 (5.1%) 1,185 (8.7%) 459 (8.3%) 53 (4.3%) (n<=5) 671 (9.9%) 

Ischaemic heart disease 985 (6.6%) 550 (6.0%) 152 (5.1%) 46 (4.5%) 237 (14.0%) 1,740 (12.8%) 658 (11.9%) 131 (10.7%) 11 (17.7%) 940 (13.8%) 

Unstable angina 208 (1.4%) 117 (1.3%) 34 (1.1%) 11 (1.1%) 46 (2.7%) 365 (2.7%) 132 (2.4%) 15 (1.2%) 5 (8.1%) 213 (3.1%) 

Peripheral arterial 

disease 
442 (3.0%) 263 (2.9%) 67 (2.2%) 21 (2.0%) 91 (5.4%) 945 (7.0%) 397 (7.2%) 73 (6.0%) (n<=5) 474 (7.0%) 

Stroke total 520 (3.5%) 315 (3.4%) 89 (3.0%) 8 (0.8%) 108 (6.4%) 1,194 (8.8%) 527 (9.6%) 65 (5.3%) 0 (0.0%) 602 (8.9%) 

Non-ischaemic stroke 38 (0.3%) 26 (0.3%) 6 (0.2%) 0 (0.0%) 6 (0.4%) 74 (0.5%) 25 (0.5%) 5 (0.4%) 0 (0.0%) 44 (0.6%) 

Ischaemic stroke 495 (3.3%) 298 (3.3%) 85 (2.8%) 8 (0.8%) 104 (6.2%) 1,153 (8.5%) 512 (9.3%) 62 (5.1%) 0 (0.0%) 579 (8.5%) 

Atrial fibrillation 539 (3.6%) 301 (3.3%) 80 (2.7%) 14 (1.4%) 144 (8.5%) 1,426 (10.5%) 445 (8.1%) 71 (5.8%) 0 (0.0%) 910 (13.4%) 

Chronic renal 

dysfunction 
95 (0.6%) 52 (0.6%) 17 (0.6%) (n<=5) 24 (1.4%) 158 (1.2%) 57 (1.0%) 5 (0.4%) (n<=5) 94 (1.4%) 

Diabetes mellitus 1,871 (12.6%) 1,117 (12.2%) 374 (12.5%) 106 (10.3%) 274 (16.2%) 2,513 (18.5%) 1,048 (19.0%) 200 (16.4%) 9 (14.5%) 1,256 (18.5%) 

Major bleeding 359 (2.4%) 226 (2.5%) 59 (2.0%) 12 (1.2%) 62 (3.7%) 713 (5.2%) 248 (4.5%) 41 (3.4%) (n<=5) 423 (6.2%) 

Liver disease 21 (0.1%) 10 (0.1%) (n<=5) (n<=5) 7 (0.4%) 23 (0.2%) 5 (0.1%) (n<=5) 0 (0.0%) 17 (0.2%) 

Coagulation disorders 45 (0.3%) 28 (0.3%) 5 (0.2%) 0 (0.0%) 12 (0.7%) 81 (0.6%) 18 (0.3%) (n<=5) 0 (0.0%) 60 (0.9%) 

Cancer 924 (6.2%) 556 (6.1%) 179 (6.0%) 49 (4.8%) 140 (8.3%) 1,330 (9.8%) 490 (8.9%) 116 (9.5%) 0 (0.0%) 724 (10.6%) 

Drug use at discharge                     

Total number of drugs 

[median (IQR)] 
3 (1 - 6) 3 (1 - 6) 3 (1 - 6) 2 (0 - 4) 4 (2 - 8) 6 (3 - 10) 6 (3 - 10) 5 (2 - 9) 4 (1 - 7) 6 (3 - 11) 

ACE-inhbitors and ARB 8,140 (54.8%) 5,106 (55.9%) 1,536 (51.4%) 538 (52.2%) 960 (56.8%) 7,610 (56.0%) 3,240 (58.8%) 668 (54.7%) 36 (58.1%) 3,666 (53.9%) 
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Acetyl salicylic acid 14,109 (95.0%) 9,140 (100.0%) 2,991 (100.0%) 
1,030 

(100.0%) 
948 (56.1%) 11,166 (82.1%) 5,513 (100.0%) 

1,221 

(100.0%) 

62 

(100.0%) 
4,370 (64.3%) 

Betablocker 13,065 (88.0%) 8,093 (88.5%) 2,626 (87.8%) 948 (92.0%) 1,398 (82.7%) 9,719 (71.5%) 4,450 (80.7%) 997 (81.7%) 52 (83.9%) 4,220 (62.0%) 

Calcium-channel 

blocker 
3,259 (21.9%) 1,987 (21.7%) 646 (21.6%) 161 (15.6%) 465 (27.5%) 4,310 (31.7%) 1,763 (32.0%) 391 (32.0%) 24 (38.7%) 2,132 (31.3%) 

Oral antidiabetics and 

insulin 
1,728 (11.6%) 1,034 (11.3%) 355 (11.9%) 95 (9.2%) 244 (14.4%) 2,235 (16.4%) 952 (17.3%) 189 (15.5%) 9 (14.5%) 1,085 (16.0%) 

Proton pump inhibitors 4,092 (27.6%) 2,433 (26.6%) 932 (31.2%) 204 (19.8%) 523 (30.9%) 5,151 (37.9%) 1,977 (35.9%) 429 (35.1%) 19 (30.6%) 2,726 (40.1%) 

Statins 14,131 (95.1%) 8,748 (95.7%) 2,894 (96.8%) 
1,011 

(98.2%) 
1,478 (87.4%) 9,599 (70.6%) 4,531 (82.2%) 

1,062 

(87.0%) 
57 (91.9%) 3,949 (58.1%) 

Anticoagulant 913 (6.1%) 488 (5.3%) 127 (4.2%) 35 (3.4%) 263 (15.6%) 1,742 (12.8%) 395 (7.2%) 92 (7.5%) (n<=5) 1,254 (18.4%) 

NSAIDs 2,562 (17.3%) 1,606 (17.6%) 506 (16.9%) 152 (14.8%) 298 (17.6%) 2,506 (18.4%) 1,005 (18.2%) 226 (18.5%) 12 (19.4%) 1,263 (18.6%) 

Time until P2Y12 

antagonist prescription 

claimed 

                    

Prior to MI 564 (3.8%) 349 (3.8%) 103 (3.4%) 36 (3.5%) 76 (4.5%) 704 (5.2%) 449 (8.1%) 60 (4.9%) 6 (9.7%) 189 (2.8%) 

1-7 days 13,083 (88.1%) 8,512 (93.1%) 2,838 (94.9%) 977 (94.9%) 756 (44.7%) 6,589 (48.5%) 4,724 (85.7%) 
1,114 

(91.2%) 
52 (83.9%) 699 (10.3%) 

8-14 days 141 (0.9%) 94 (1.0%) 20 (0.7%) 11 (1.1%) 16 (0.9%) 205 (1.5%) 160 (2.9%) 25 (2.0%) 0 (0.0%) 20 (0.3%) 

15-30 days 246 (1.7%) 185 (2.0%) 30 (1.0%) 6 (0.6%) 25 (1.5%) 238 (1.8%) 180 (3.3%) 22 (1.8%) (n<=5) 32 (0.5%) 

No prescription 818 (5.5%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 818 (48.4%) 5,861 (43.1%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 5,861 (86.2%) 

 

Numbers in parentheses are percentages of total number of patients in the group; DAPT, dual antiplatelet therapy; PCI, percutaneous coronary intervention; IQR, interquartile range; Local 

hospital, hospital without catheterization laboratory; Main regional hospital, hospital with catheterization laboratory; Tertiary cardiac hospital, university hospital with catheterization 

laboratory; CABG, coronary artery bypass graft; ACE, angiotensin-converting enzyme; ARB, angiotensin receptor blocker; NSAIDs, nonsteroidal anti-inflammatory drugs. 
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Supplementary Table 2 Baseline demographic and clinical characteristics for the 2010 first-time MI population 

 Patients with PCI (N=3673, 49%) Patients without PCI (N=3754, 51%) 

 
All patients 

n=3673 

Clopidogrel 

n=3127 

Ticagrelor 

n=0 

Prasugrel 

n=79 

No DAPT 

n=467 

All patients 

n=3754 

Clopidogrel 

n=1830 

Ticagrelor 

n=0 

Prasugrel 

n=5 

No DAPT 

n=1919 

Age [median (IQR)] 65 (56 - 73) 64 (56 - 73) . (. - .) 61 (53 - 72) 66 (57 - 74) 73 (62 - 83) 73 (63 - 83) . (. - .) 62 (61 - 65) 73 (61 - 83) 

Males 2,682 (73.0%) 2,275 (72.8%) 0 (.%) 66 (83.5%) 341 (73.0%) 2,002 (53.3%) 996 (54.4%) 0 (.%) (n<=5) 1,002 (52.2%) 

Type of hospital (at index 

MI event) 
                    

Local hospital 915 (24.9%) 792 (25.3%) 0 (.%) 10 (12.7%) 113 (24.2%) 1,502 (40.0%) 642 (35.1%) 0 (.%) (n<=5) 857 (44.7%) 

Main regional hospital 1,337 (36.4%) 1,178 (37.7%) 0 (.%) 21 (26.6%) 138 (29.6%) 1,280 (34.1%) 730 (39.9%) 0 (.%) (n<=5) 549 (28.6%) 

Tertiary cardiac hospital 1,421 (38.7%) 1,157 (37.0%) 0 (.%) 48 (60.8%) 216 (46.3%) 972 (25.9%) 458 (25.0%) 0 (.%) (n<=5) 513 (26.7%) 

Procedures (at index event)                     

CABG 73 (2.0%) 43 (1.4%) 0 (.%) 0 (0.0%) 30 (6.4%) 417 (11.1%) 217 (11.9%) 0 (.%) 0 (0.0%) 200 (10.4%) 

Angiography 3,620 (98.6%) 3,084 (98.6%) 0 (.%) 76 (96.2%) 460 (98.5%) 1,983 (52.8%) 1,094 (59.8%) 0 (.%) (n<=5) 888 (46.3%) 

Previous diagnoses                     

Heart failure 89 (2.4%) 68 (2.2%) 0 (.%) (n<=5) 20 (4.3%) 332 (8.8%) 136 (7.4%) 0 (.%) 0 (0.0%) 196 (10.2%) 

Ischaemic heart disease 244 (6.6%) 176 (5.6%) 0 (.%) 9 (11.4%) 59 (12.6%) 466 (12.4%) 208 (11.4%) 0 (.%) (n<=5) 257 (13.4%) 

Unstable angina 51 (1.4%) 35 (1.1%) 0 (.%) (n<=5) 13 (2.8%) 117 (3.1%) 41 (2.2%) 0 (.%) 0 (0.0%) 76 (4.0%) 

Peripheral arterial disease 110 (3.0%) 90 (2.9%) 0 (.%) (n<=5) 19 (4.1%) 262 (7.0%) 126 (6.9%) 0 (.%) 0 (0.0%) 136 (7.1%) 

Stroke total 133 (3.6%) 106 (3.4%) 0 (.%) 0 (0.0%) 27 (5.8%) 346 (9.2%) 162 (8.9%) 0 (.%) 0 (0.0%) 184 (9.6%) 

Non-ischaemic stroke 9 (0.2%) 7 (0.2%) 0 (.%) 0 (0.0%) (n<=5) 24 (0.6%) 9 (0.5%) 0 (.%) 0 (0.0%) 15 (0.8%) 

Ischaemic stroke 127 (3.5%) 101 (3.2%) 0 (.%) 0 (0.0%) 26 (5.6%) 332 (8.8%) 156 (8.5%) 0 (.%) 0 (0.0%) 176 (9.2%) 

Atrial fibrillation 122 (3.3%) 93 (3.0%) 0 (.%) (n<=5) 27 (5.8%) 389 (10.4%) 137 (7.5%) 0 (.%) 0 (0.0%) 252 (13.1%) 

Chronic renal dysfunction 24 (0.7%) 21 (0.7%) 0 (.%) 0 (0.0%) (n<=5) 39 (1.0%) 17 (0.9%) 0 (.%) 0 (0.0%) 22 (1.1%) 

Diabetes mellitus 465 (12.7%) 392 (12.5%) 0 (.%) 13 (16.5%) 60 (12.8%) 697 (18.6%) 336 (18.4%) 0 (.%) 0 (0.0%) 361 (18.8%) 

Major bleeding 88 (2.4%) 69 (2.2%) 0 (.%) (n<=5) 17 (3.6%) 205 (5.5%) 88 (4.8%) 0 (.%) (n<=5) 116 (6.0%) 

Liver disease 6 (0.2%) (n<=5) 0 (.%) 0 (0.0%) (n<=5) 5 (0.1%) (n<=5) 0 (.%) 0 (0.0%) (n<=5) 

Coagulation disorders 12 (0.3%) 10 (0.3%) 0 (.%) 0 (0.0%) (n<=5) 26 (0.7%) 9 (0.5%) 0 (.%) 0 (0.0%) 17 (0.9%) 

Cancer 224 (6.1%) 188 (6.0%) 0 (.%) (n<=5) 33 (7.1%) 341 (9.1%) 153 (8.4%) 0 (.%) 0 (0.0%) 188 (9.8%) 

Drug use at discharge                     

Total number of drugs 

[median (IQR)] 
3 (1 - 6) 3 (1 - 6) . (. - .) 4 (1 - 7) 4 (1 - 8) 6 (3 - 10) 6 (3 - 10) . (. - .) 3 (2 - 4) 6 (3 - 11) 

ACE-inhbitors and ARB 2,051 (55.8%) 1,737 (55.5%) 0 (.%) 50 (63.3%) 264 (56.5%) 2,075 (55.3%) 1,067 (58.3%) 0 (.%) (n<=5) 1,004 (52.3%) 

Acetyl salicylic acid 3,485 (94.9%) 3,127 (100.0%) 0 (.%) 79 (100.0%) 279 (59.7%) 3,044 (81.1%) 1,830 (100.0%) 0 (.%) 5 (100.0%) 1,209 (63.0%) 

Betablocker 3,239 (88.2%) 2,774 (88.7%) 0 (.%) 66 (83.5%) 399 (85.4%) 2,659 (70.8%) 1,496 (81.7%) 0 (.%) 5 (100.0%) 1,158 (60.3%) 

Calcium-channel blocker 784 (21.3%) 656 (21.0%) 0 (.%) 23 (29.1%) 105 (22.5%) 1,180 (31.4%) 589 (32.2%) 0 (.%) (n<=5) 590 (30.7%) 
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Oral antidiabetics and 

insulin 
428 (11.7%) 362 (11.6%) 0 (.%) 11 (13.9%) 55 (11.8%) 611 (16.3%) 302 (16.5%) 0 (.%) 0 (0.0%) 309 (16.1%) 

Proton pump inhibitors 912 (24.8%) 755 (24.1%) 0 (.%) 23 (29.1%) 134 (28.7%) 1,340 (35.7%) 613 (33.5%) 0 (.%) (n<=5) 724 (37.7%) 

Statins 3,517 (95.8%) 3,012 (96.3%) 0 (.%) 77 (97.5%) 428 (91.6%) 2,596 (69.2%) 1,514 (82.7%) 0 (.%) 5 (100.0%) 1,077 (56.1%) 

Anticoagulant 189 (5.1%) 130 (4.2%) 0 (.%) (n<=5) 55 (11.8%) 454 (12.1%) 119 (6.5%) 0 (.%) 0 (0.0%) 335 (17.5%) 

NSAIDs 677 (18.4%) 576 (18.4%) 0 (.%) 9 (11.4%) 92 (19.7%) 734 (19.6%) 369 (20.2%) 0 (.%) 0 (0.0%) 365 (19.0%) 

Time until P2Y12 

antagonist prescription 

claimed 

                    

Prior to MI 131 (3.6%) 108 (3.5%) 0 (.%) (n<=5) 19 (4.1%) 139 (3.7%) 101 (5.5%) 0 (.%) 0 (0.0%) 38 (2.0%) 

1-7 days 3,207 (87.3%) 2,948 (94.3%) 0 (.%) 72 (91.1%) 187 (40.0%) 1,814 (48.3%) 1,636 (89.4%) 0 (.%) (n<=5) 174 (9.1%) 

8-14 days 29 (0.8%) 25 (0.8%) 0 (.%) (n<=5) (n<=5) 52 (1.4%) 44 (2.4%) 0 (.%) 0 (0.0%) 8 (0.4%) 

15-30 days 53 (1.4%) 46 (1.5%) 0 (.%) (n<=5) 5 (1.1%) 59 (1.6%) 49 (2.7%) 0 (.%) (n<=5) 9 (0.5%) 

No prescription 253 (6.9%) 0 (0.0%) 0 (.%) 0 (0.0%) 253 (54.2%) 1,690 (45.0%) 0 (0.0%) 0 (.%) 0 (0.0%) 1,690 (88.1%) 

 

Numbers in parentheses are percentages of total number of patients in the group; DAPT, dual antiplatelet therapy; PCI, percutaneous coronary intervention; IQR, interquartile range; Local 

hospital, hospital without catheterization laboratory; Main regional hospital, hospital with catheterization laboratory; Tertiary cardiac hospital, university hospital with catheterization 

laboratory; CABG, coronary artery bypass graft; ACE, angiotensin-converting enzyme; ARB, angiotensin receptor blocker; NSAIDs, nonsteroidal anti-inflammatory drugs 
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Supplementary Table 3 Baseline demographic and clinical characteristics for the 2011 first-time MI population 

 Patients with PCI (N=3782, 53%) Patients without PCI (N=3334, 47%) 

 
All patients 

n=3782 

Clopidogrel 

n=2204 

Ticagrelor 

n=766 

Prasugrel 

n=408 

No DAPT 

n=404 

All patients 

n=3334 

Clopidogrel 

n=1327 

Ticagrelor 

n=332 

Prasugrel 

n=30 

No DAPT 

n=1645 

Age [median (IQR)] 65 (55 - 74) 66 (56 - 75) 64 (55 - 73) 61 (51 - 67) 67 (59 - 74.5) 74 (63 - 83) 75 (65 - 84) 72 (62 - 81.5) 60.5 (51 - 67) 73 (63 - 83) 

Males 2,744 (72.6%) 1,590 (72.1%) 554 (72.3%) 320 (78.4%) 280 (69.3%) 1,803 (54.1%) 708 (53.4%) 179 (53.9%) 20 (66.7%) 896 (54.5%) 

Type of hospital (at index 

MI event) 
                    

Local hospital 906 (24.0%) 590 (26.8%) 157 (20.5%) 50 (12.3%) 109 (27.0%) 1,354 (40.6%) 520 (39.2%) 96 (28.9%) 5 (16.7%) 733 (44.6%) 

Main regional hospital 1,409 (37.3%) 781 (35.4%) 315 (41.1%) 171 (41.9%) 142 (35.1%) 1,132 (34.0%) 497 (37.5%) 162 (48.8%) 15 (50.0%) 458 (27.8%) 

Tertiary cardiac hospital 1,467 (38.8%) 833 (37.8%) 294 (38.4%) 187 (45.8%) 153 (37.9%) 848 (25.4%) 310 (23.4%) 74 (22.3%) 10 (33.3%) 454 (27.6%) 

Procedures (at index event)                     

CABG 86 (2.3%) 47 (2.1%) 8 (1.0%) (n<=5) 29 (7.2%) 449 (13.5%) 169 (12.7%) 35 (10.5%) (n<=5) 242 (14.7%) 

Angiography 3,712 (98.1%) 2,168 (98.4%) 746 (97.4%) 399 (97.8%) 399 (98.8%) 1,882 (56.4%) 779 (58.7%) 226 (68.1%) 18 (60.0%) 859 (52.2%) 

Previous diagnoses                     

Heart failure 89 (2.4%) 49 (2.2%) 17 (2.2%) (n<=5) 19 (4.7%) 288 (8.6%) 110 (8.3%) 15 (4.5%) (n<=5) 161 (9.8%) 

Ischaemic heart disease 276 (7.3%) 134 (6.1%) 63 (8.2%) 20 (4.9%) 59 (14.6%) 395 (11.8%) 149 (11.2%) 35 (10.5%) 6 (20.0%) 205 (12.5%) 

Unstable angina 57 (1.5%) 25 (1.1%) 14 (1.8%) 6 (1.5%) 12 (3.0%) 66 (2.0%) 23 (1.7%) (n<=5) (n<=5) 37 (2.2%) 

Peripheral arterial disease 130 (3.4%) 70 (3.2%) 24 (3.1%) 14 (3.4%) 22 (5.4%) 231 (6.9%) 96 (7.2%) 21 (6.3%) (n<=5) 113 (6.9%) 

Stroke total 131 (3.5%) 75 (3.4%) 28 (3.7%) (n<=5) 24 (5.9%) 276 (8.3%) 126 (9.5%) 26 (7.8%) 0 (0.0%) 124 (7.5%) 

Non-ischaemic stroke 13 (0.3%) 12 (0.5%) 0 (0.0%) 0 (0.0%) (n<=5) 14 (0.4%) 5 (0.4%) (n<=5) 0 (0.0%) 7 (0.4%) 

Ischaemic stroke 123 (3.3%) 68 (3.1%) 28 (3.7%) (n<=5) 23 (5.7%) 269 (8.1%) 124 (9.3%) 25 (7.5%) 0 (0.0%) 120 (7.3%) 

Atrial fibrillation 144 (3.8%) 71 (3.2%) 25 (3.3%) 7 (1.7%) 41 (10.1%) 353 (10.6%) 116 (8.7%) 24 (7.2%) 0 (0.0%) 213 (12.9%) 

Chronic renal dysfunction 25 (0.7%) 12 (0.5%) 6 (0.8%) (n<=5) 6 (1.5%) 37 (1.1%) 12 (0.9%) (n<=5) 0 (0.0%) 24 (1.5%) 

Diabetes mellitus 507 (13.4%) 284 (12.9%) 102 (13.3%) 40 (9.8%) 81 (20.0%) 641 (19.2%) 262 (19.7%) 66 (19.9%) 5 (16.7%) 308 (18.7%) 

Major bleeding 91 (2.4%) 56 (2.5%) 18 (2.3%) (n<=5) 14 (3.5%) 180 (5.4%) 64 (4.8%) 11 (3.3%) 0 (0.0%) 105 (6.4%) 

Liver disease (n<=5) (n<=5) 0 (0.0%) 0 (0.0%) (n<=5) 7 (0.2%) (n<=5) 0 (0.0%) 0 (0.0%) 6 (0.4%) 

Coagulation disorders 10 (0.3%) 5 (0.2%) (n<=5) 0 (0.0%) (n<=5) 17 (0.5%) (n<=5) (n<=5) 0 (0.0%) 12 (0.7%) 

Cancer 236 (6.2%) 144 (6.5%) 37 (4.8%) 20 (4.9%) 35 (8.7%) 345 (10.3%) 135 (10.2%) 35 (10.5%) 0 (0.0%) 175 (10.6%) 

Drug use at discharge                     

Total number of drugs 

[median (IQR)] 
3 (1 - 6) 3 (1 - 6) 3 (1 - 7) 2 (0 - 5) 5 (2 - 8) 6 (3 - 10) 6 (3 - 10) 5 (2.5 - 9) 4.5 (1 - 7) 7 (3 - 11) 

ACE-inhbitors and ARB 2,087 (55.2%) 1,243 (56.4%) 403 (52.6%) 214 (52.5%) 227 (56.2%) 1,897 (56.9%) 785 (59.2%) 195 (58.7%) 17 (56.7%) 900 (54.7%) 

Acetyl salicylic acid 3,600 (95.2%) 2,204 (100.0%) 766 (100.0%) 408 (100.0%) 222 (55.0%) 2,728 (81.8%) 1,327 (100.0%) 332 (100.0%) 30 (100.0%) 1,039 (63.2%) 

Betablocker 3,311 (87.5%) 1,940 (88.0%) 676 (88.3%) 368 (90.2%) 327 (80.9%) 2,398 (71.9%) 1,068 (80.5%) 267 (80.4%) 27 (90.0%) 1,036 (63.0%) 

Calcium-channel blocker 859 (22.7%) 492 (22.3%) 186 (24.3%) 59 (14.5%) 122 (30.2%) 1,091 (32.7%) 464 (35.0%) 95 (28.6%) 10 (33.3%) 522 (31.7%) 

Page 31 of 36

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on April 20, 2024 by guest. Protected by copyright. http://bmjopen.bmj.com/ BMJ Open: first published as 10.1136/bmjopen-2015-010880 on 12 May 2016. Downloaded from 

http://bmjopen.bmj.com/


For peer review only

Page 7 of 7 
 

Oral antidiabetics and 

insulin 
467 (12.3%) 266 (12.1%) 97 (12.7%) 35 (8.6%) 69 (17.1%) 561 (16.8%) 235 (17.7%) 62 (18.7%) 5 (16.7%) 259 (15.7%) 

Proton pump inhibitors 1,077 (28.5%) 632 (28.7%) 255 (33.3%) 70 (17.2%) 120 (29.7%) 1,324 (39.7%) 487 (36.7%) 121 (36.4%) 6 (20.0%) 710 (43.2%) 

Statins 3,593 (95.0%) 2,112 (95.8%) 739 (96.5%) 399 (97.8%) 343 (84.9%) 2,336 (70.1%) 1,076 (81.1%) 277 (83.4%) 29 (96.7%) 954 (58.0%) 

Anticoagulant 238 (6.3%) 121 (5.5%) 35 (4.6%) 16 (3.9%) 66 (16.3%) 447 (13.4%) 102 (7.7%) 30 (9.0%) (n<=5) 314 (19.1%) 

NSAIDs 658 (17.4%) 382 (17.3%) 142 (18.5%) 60 (14.7%) 74 (18.3%) 646 (19.4%) 256 (19.3%) 71 (21.4%) (n<=5) 315 (19.1%) 

Time until P2Y12 

antagonist prescription 

claimed 

                    

Prior to MI 148 (3.9%) 90 (4.1%) 24 (3.1%) 15 (3.7%) 19 (4.7%) 192 (5.8%) 116 (8.7%) 19 (5.7%) 5 (16.7%) 52 (3.2%) 

1-7 days 3,389 (89.6%) 2,085 (94.6%) 727 (94.9%) 387 (94.9%) 190 (47.0%) 1,689 (50.7%) 1,150 (86.7%) 308 (92.8%) 23 (76.7%) 208 (12.6%) 

8-14 days 28 (0.7%) 13 (0.6%) 9 (1.2%) (n<=5) (n<=5) 38 (1.1%) 30 (2.3%) (n<=5) 0 (0.0%) (n<=5) 

15-30 days 29 (0.8%) 16 (0.7%) 6 (0.8%) (n<=5) (n<=5) 40 (1.2%) 31 (2.3%) (n<=5) (n<=5) 6 (0.4%) 

No prescription 188 (5.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 188 (46.5%) 1,375 (41.2%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1,375 (83.6%) 

 

Numbers in parentheses are percentages of total number of patients in the group; DAPT, dual antiplatelet therapy; PCI, percutaneous coronary intervention; IQR, interquartile range; Local 

hospital, hospital without catheterization laboratory; Main regional hospital, hospital with catheterization laboratory; Tertiary cardiac hospital, university hospital with catheterization 

laboratory; CABG, coronary artery bypass graft; ACE, angiotensin-converting enzyme; ARB, angiotensin receptor blocker; NSAIDs, nonsteroidal anti-inflammatory drugs. 
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STROBE Statement—checklist of items that should be included in reports of observational studies 

Green et al.: "Initiation and persistence with dual antiplatelet therapy after acute myocardial 

infarction – a Danish nationwide population based cohort study" 

N.A.: Not applicable 

 Item No Recommendation 

Title and abstract 1 

P 1 

P 2 

(a) Indicate the study’s design with a commonly used term in the title or 

the abstract 

(b) Provide in the abstract an informative and balanced summary of what 

was done and what was found 

Introduction 

Background/rationale 2 

P 3-4 

Explain the scientific background and rationale for the investigation being 

reported 

Objectives 3 

P 4 

State specific objectives, including any prespecified hypotheses 

Methods 

Study design 4 

P 4-5 

Present key elements of study design early in the paper 

Setting 5 

P 4-5K 

Describe the setting, locations, and relevant dates, including periods of 

recruitment, exposure, follow-up, and data collection 

Participants 6 

P 6 (cohort 

study) 

 

 

 

N.A. 

(a) Cohort study—Give the eligibility criteria, and the sources and 

methods of selection of participants. Describe methods of follow-up 

Case-control study—Give the eligibility criteria, and the sources and 

methods of case ascertainment and control selection. Give the rationale for 

the choice of cases and controls 

Cross-sectional study—Give the eligibility criteria, and the sources and 

methods of selection of participants 

(b) Cohort study—For matched studies, give matching criteria and number 

of exposed and unexposed 

Case-control study—For matched studies, give matching criteria and the 

number of controls per case 

Variables 7 

P 5 

Clearly define all outcomes, exposures, predictors, potential confounders, 

and effect modifiers. Give diagnostic criteria, if applicable 

Data sources/ 

measurement 

8* 

P 4-5 

 For each variable of interest, give sources of data and details of methods 

of assessment (measurement). Describe comparability of assessment 

methods if there is more than one group 

Bias 9 

P 6 (sensitivity 

analyses) 

Describe any efforts to address potential sources of bias 

Study size 10 

N.A. 

Explain how the study size was arrived at 

Quantitative variables 11 

N.A. 

Explain how quantitative variables were handled in the analyses. If 

applicable, describe which groupings were chosen and why 

Statistical methods 12 

P 6 

P. 5 

 

 

(a) Describe all statistical methods, including those used to control for 

confounding 

(b) Describe any methods used to examine subgroups and interactions 

(c) Explain how missing data were addressed 

(d) Cohort study—If applicable, explain how loss to follow-up was 
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N.A. 

 

N.A. 

 

P 6 

addressed 

Case-control study—If applicable, explain how matching of cases and 

controls was addressed 

Cross-sectional study—If applicable, describe analytical methods taking 

account of sampling strategy 

(e) Describe any sensitivity analyses 

Continued on next page

Page 34 of 36

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 20, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2015-010880 on 12 M

ay 2016. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review
 only

 3

 

Results 

Participants 13* 

N.A. 

(a) Report numbers of individuals at each stage of study—eg numbers 

potentially eligible, examined for eligibility, confirmed eligible, included in the 

study, completing follow-up, and analysed 

(b) Give reasons for non-participation at each stage 

(c) Consider use of a flow diagram 

Descriptive 

data 

14* 

Tables 1,2; 

Suppl.tables 1,2,3 

 

(a) Give characteristics of study participants (eg demographic, clinical, social) 

and information on exposures and potential confounders 

(b) Indicate number of participants with missing data for each variable of 

interest 

(c) Cohort study—Summarise follow-up time (eg, average and total amount) 

Outcome data 15* 

P 12, Figs 1, 2, 

Tab 3 

Cohort study—Report numbers of outcome events or summary measures over 

time 

Case-control study—Report numbers in each exposure category, or summary 

measures of exposure 

Cross-sectional study—Report numbers of outcome events or summary 

measures 

Main results 16 

Tab 4 

 

Not applicable 

(a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates 

and their precision (eg, 95% confidence interval). Make clear which 

confounders were adjusted for and why they were included 

(b) Report category boundaries when continuous variables were categorized 

(c) If relevant, consider translating estimates of relative risk into absolute risk 

for a meaningful time period 

Other analyses 17 

N.A. 

Report other analyses done—eg analyses of subgroups and interactions, and 

sensitivity analyses 

Discussion 

Key results 18 

P 15 

Summarise key results with reference to study objectives 

Limitations 19 

P 17 

Discuss limitations of the study, taking into account sources of potential bias or 

imprecision. Discuss both direction and magnitude of any potential bias 

Interpretation 20 

P 17 

Give a cautious overall interpretation of results considering objectives, 

limitations, multiplicity of analyses, results from similar studies, and other 

relevant evidence 

Generalisability 21 

P 16-17 

Discuss the generalisability (external validity) of the study results 

Other information 

Funding 22 

P 17-18 

Give the source of funding and the role of the funders for the present study and, 

if applicable, for the original study on which the present article is based 

 

*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and 

unexposed groups in cohort and cross-sectional studies. 

 

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and 

published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely 

available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at 
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http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is 

available at www.strobe-statement.org. 
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