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ABSTRACT
Objectives Pharmacological treatment of peripheral 
arterial disease (PAD) comprises of antiplatelet therapy 
(APT), blood pressure control and cholesterol optimisation. 
Guidelines provide class- I recommendations on the 
prescription, but there are little data on the actual 
prescription practices. Our study provides insight into the 
prescription of medication among patients with PAD in 
the Netherlands and reports a ‘real- world’ patient journey 
through primary and secondary care.
Design We conducted a cohort study among patients 
newly diagnosed with PAD between 2010 and 2014.
Setting Data were obtained from the PHARMO Database 
Network, a population- based network of electronic 
pharmacy, primary and secondary healthcare setting 
records in the Netherlands. The source population for this 
study comprised almost 1 million individuals.
Participants ‘Newly diagnosed’ was defined as a 
recorded International Classification of Primary Care 
code for PAD, a PAD- specific WCIA examination code or 
a diagnosis recorded as free text episode in the general 
practitioner records with no previous PAD diagnosis record 
and no prescription of P2Y12 inhibitors or aspirin the 
preceding year. The patient journey was defined by at least 
1 year of database history and follow- up relative to the 
index date.
Results Between 2010 and 2014, we identified 3677 
newly diagnosed patients with PAD. Most patients (91%) 
were diagnosed in primary care. Almost half of all patients 
(49%) had no APT dispensing record. Within this group, 
33% received other anticoagulant therapy (vitamin K 
antagonist or direct oral anticoagulant). Mono- APT was 
dispensed as aspirin (40% of patients) or P2Y12 inhibitors 
(2.5% of patients). Dual APT combining aspirin with a 
P2Y12 inhibitor was dispensed to 8.5% of the study 
population.
Conclusion Half of all patients with newly diagnosed 
PAD are not treated conforming to (international) guideline 
recommendations on thromboembolism prevention 
through APT. At least 33% of all patients with newly 
diagnosed PAD do not receive any antithrombotic therapy. 
Evaluation and improvement of APT prescription and 
thereby improved prevention of (secondary) cardiovascular 
events is warranted.

INTRODUCTION
Peripheral arterial disease (PAD) is an inval-
idating chronic condition associated with 
increased cardiovascular morbidity and 
mortality.1–4 Progressive narrowing of the 
peripheral arteries prevents blood flow to the 
extremities, causing pain. This is called symp-
tomatic PAD or intermittent claudication (IC). 
Guidelines define IC through a combination of 
clinical symptoms and an ankle- brachial index 
≤0.9.5–9 The end- stage of PAD, critical limb isch-
aemia (CLI), is characterised by severe resting 
pain, ulceration and tissue loss. These are all 
stages within the progression of PAD.

Between ages of 55 and 59 years, a preva-
lence of 11%–19% has been reported for PAD, 
rising to over 50% in ages ≥85 years.10 11 Only 
one- third of all patients with PAD are assumed 
to have symptomatic PAD.11 12 Despite a signif-
icant decrease in the risk of cardiovascular 
mortality over the past decades, symptomatic 
PAD still has a very high premature mortality 
rate.13 In the Netherlands, patients admitted to 
the hospital for CLI have a 5- year survival rate 
<70%, similar to the 5- year risk of acute myocar-
dial infarction.4

Strengths and limitations of this study

 ► In this large cohort, data for almost 1 million patients 
were included.

 ► This is the first study to show patient flow and pre-
scription patterns through primary and secondary 
care.

 ► This is the first study to provide insight into the real- 
life adherence to prescription guidelines for periph-
eral arterial disease.

 ► Strict exclusion criteria and data limitations might 
have caused an under- representation of newly di-
agnosed patients.

 ► Updates of guidelines might influence physicians’ 
prescription patterns today.
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Management of symptomatic PAD includes symptom 
relief, walking therapy and medical treatment to reduce 
the risk of secondary cardiovascular events (CVEs). In 
the Netherlands, both general practitioners (GPs) and 
vascular specialists treat patients with PAD. Patients with 
PAD generally receive lipid- lowering drugs, antihyper-
tensives and antiplatelet therapy (APT). The latter has 
been shown to reduce the risk of thrombotic complica-
tions. Guidelines all recommend APT to reduce the risk 
of future thromboembolic complications and CVE.5–9 
Low- dose aspirin monotherapy (50–325 mg daily) lowers 
the risk of secondary CVE (defined as non- fatal myocar-
dial infarctions, non- fatal strokes or vascular deaths) with 
23%.14 The CAPRIE trial found that the P2Y12 inhibitor 
clopidogrel had an additional risk reduction of 8.7% over 
aspirin (95% CI 0.3% to 16.5%).15 Dual APT (DAPT) has 
been suggested to lower the thromboembolic risk further 
and increase the efficacy of APT in patients with symp-
tomatic PAD, especially after revascularisation proce-
dures, but otherwise, reviews have concluded that there 
is no benefit of DAPT over mono- APT in endovascular 
interventions in patients with PAD.16

To our knowledge, outside the boundaries of prospec-
tive but relatively outdated (≤2007) patient cohorts, 
there are no current data on to what extent patients are 
treated according to guideline standards. Insight into 
timing, patient journey and type of APT prescriptions is 
therefore warranted. This study aimed to investigate the 
concordance of patient care with guideline recommen-
dations on APT for patients with newly diagnosed PAD in 
the Netherlands.

METHODS
Cohort description
Data were obtained from the PHARMO Database Network 
(PHARMO) in the Netherlands. This population- based 
network of electronic healthcare databases combines data 
from primary and secondary healthcare in the Nether-
lands. These sources are linked on a patient level through 
validated probabilistic linkage algorithms.17 18 PHARMO 
comprehends a follow- up on more than 4 million (~23%) 
residents for an average of 10 years. We used the PHARMO 
General Practitioner Database (GPD), and the PHARMO 
Outpatient Pharmacy Database covering 951 886 individ-
uals in 2014.17 18 Patients were not involved in this study.

The GPD contains electronic patient records from GPs, 
including information on diagnoses and symptoms, labo-
ratory test results, referrals to specialists and healthcare 
product/drug prescriptions. Diagnoses and symptoms 
are coded according to the International Classification 
of Primary Care (ICPC), mapped to International Clas-
sification of Diseases codes or entered as free text.19 GP 
examinations (laboratory and function tests) are coded 
according to the Dutch national standard coding system 
(Werkgroep Coordinatie Informatisering en Automa-
tisering (WCIA)) of the Dutch National Association of 

General Practitioners and The Dutch College of General 
Practitioners.

Drug dispenses are coded according to the WHO 
Anatomical Therapeutic Chemical (ATC) Classification 
System,20 and coded for information on product type, 
date, strength, dosage regimen, quantity, administration 
route, prescriber specialty and costs. All data were anony-
mised prior to data collection.

All patients with a recorded PAD ICPC code, a PAD- 
specific WCIA code or a PAD diagnosis recorded as free 
text in the GP records from January 2010 to December 
2014 were selected. The ICPC, WCIA codes and text 
mining terms are stated in online supplemental appendix 
1. Patients were followed until December 2015, enabling 
a minimum 1 year of follow- up, requiring at least 365 days 
of database history before the index date. ATC codes 
were used to define recent APT treatment dispensing 
31–365 days before the index date (online supplemental 
appendix).

The index date is defined as the first recorded PAD 
diagnosis during the study period. Each patient was 
followed from the index date until the end of data collec-
tion, death or end of the study period, whichever came 
first (figure 1).

Patient characteristics assessed on the index date are 
presented overall and by setting at the index date. The 
distinction between primary and secondary care setting at 
index date was based on the physician prescribing drugs, 
that is, GP or secondary care specialist (see online supple-
mental appendix for relevant ATC codes).

Different follow- up phases were defined: initiation of 
PAD treatment (≤3 months), short- term maintenance 
therapy (3–12 months) and long- term maintenance 
therapy (≥12 months after the index date). For each 
phase, the setting of care was defined by evaluating corre-
spondence between a GP and a secondary care specialist 
(ie, referral letter), specialist- prescribed dispensing of 
APT or statins, or the indication/occurrence of revascu-
larisation (by definition in secondary care) and defined 
as ‘referral to secondary care’. The referral date to 
secondary care was defined as the date of the referral 
letter or first specialist- prescribed dispensing, whichever 
came first.

PAD treatment was initiated in primary care if the 
setting at the index date was primary or if there was a 
referral to a physiotherapist during the initiation phase. 
Patients were considered in secondary care if they were in 
secondary care at the index date or referred to secondary 
care during the initiation phase.

Return to primary care was defined by the absence of 
specialist- prescribed pharmacy dispensing during at least 
9 months. The date of return was defined as the start date 
of these 9 months. Patients could switch to secondary care 
and return to primary care multiple times.

The flow of patients with PAD through primary and 
secondary care was constructed following patients over 
time: at index date, during initiation of treatment, short- 
term maintenance therapy and long- term maintenance 
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therapy. To put the events in the perspective of time, we 
assessed the time between index date and secondary care 
referral, revascularisation or return to primary care. The 
proportion of patients with revascularisation is presented 
in a Kaplan- Meier curve, censoring patients at revascular-
isation date and end of follow- up, respectively.

Revascularisation was assessed at any time after the 
index date (see online supplemental appendix). Outpa-
tient pharmacy dispensing was assessed after the revascu-
larisation date or, when no revascularisation was recorded, 
after the index date. The distribution of revascularisation 
and medication prescription is presented overall and by 
the timing of first referral (per follow- up phase).

The observed treatment strategies were compared 
with Dutch GP guidelines,5 the 2005 American College 
of Cardiology Foundation/American Heart Association 
guidelines for the management of patients with PAD and 
its update,6 9 the 2007 Inter- Society Consensus for the 
management of PAD (TASC II) guideline and the 2011 

European Society of Cardiology (ESC) Guidelines on 
the diagnosis and treatment of PAD (table 1).7 8 These 
guidelines discuss various treatment strategies for PAD. 
Antiplatelet agents are either recommended as mono-
therapy or dual therapy. When direct oral anticoagulants 
(DOACs) or oral anticoagulants are prescribed, APT is 
usually temporarily interrupted or substituted with these 
medicines. To provide a comprehensive overview, we 
included all agents mentioned in the guidelines.

Patient and public involvement
Patients were not involved in this study.

Data extraction, variable definition, cohort selection, 
descriptive analysis and statistical analysis were performed 
using SAS programs (v9.4).

RESULTS
The source population contained 951 886 patients 
between 2010 and 2014, of whom 10.378 (1%) had a PAD 
diagnosis. Exclusion criteria were an earlier PAD diag-
nose, <365 days of database history or less than 1 year of 
follow- up. Insufficient follow- up was explained by death 
(42%) or <12 months of follow- up because of the end of 
data collection (58%). From the 6628 patients newly diag-
nosed with PAD, 44.5% were excluded because they had 
recently been prescribed APT (figure 1).

Of all 3677 patients included, 48% were women. The 
mean age was 67±12 years. The mean database follow- up 
was 3.1±1.4 years. Most patients (91%) were diagnosed 
in primary care. A history of cardiovascular or cerebro-
vascular disease within the preceding year was found in 
11% and 10% of patients, respectively. Eight per cent 
had a history of acute coronary syndrome (ACS); more 
commonly in secondary care (16% vs 7%) (table 2).

Less than 1% were referred to secondary care during 
the first 3 months. From the 9% in secondary care at the 
index date, 47% were referred to primary care during 
the first 3 months. After 3 months, 8.1% of patients in 
secondary care started short- term maintenance APT, and 
39% returned to primary care within the first year. After 
1 year, 17% were in secondary care for long- term APT or 
revascularisation. The proportion of patients referred 
back to primary care declined over time: 53% remained 
after initiation, 61% after 3 months therapy and 76% after 
12 months (figure 2).

APT and statins were prescribed to 51% and 69% of all 
patients, respectively. Aspirin was dispensed as mono- APT 
to 40% of all patients, and 2.5% received P2Y12 inhibi-
tors as mono- APT. DAPT was dispensed to 8.5%, mainly 
(84%) as clopidogrel with aspirin (figure 3).

Remarkably, 49% had no APT dispensing at all, of 
whom 50% received statins and 23% was prescribed 
walking therapy. Circa one- third of patients not receiving 
APT were prescribed vitamin K antagonists (94%) or 
DOACs (6%). In total, 33% of all patients received 
neither adequate APT nor other anticoagulants (table 3).

Figure 1 Patient selection. GP, general practitioner; PAD, 
peripheral arterial disease.
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At index time, β-blockers, ACE inhibitors, diuretics or 
glucose- modifying therapy were prescribed to 29%, 21%, 
23% and 21% of patients, respectively, (table 2). This was 
similar in patients not receiving APT or anticoagulants 
(table 4). Revascularisation was recorded for 102 individ-
uals (2.8%) (figure 4). Patients received APT more often 
after revascularisation (88% vs 51%), almost all as aspirin 
mono- APT (55%) or as DAPT (38%). P2Y12 inhibitors 
were mostly dispensed after revascularisation (44% vs 
20%) (figure 3).

In total, 22.5% had a record of walking therapy. Within 
this group, 45% received aspirin concomitantly, 2.4% 
received concomitant P2Y12 inhibitors and 11% received 
DAPT. Patients in primary care were less likely to receive 
APT (49% vs 60%). Patients who were ever in secondary 
care were more likely to receive APT (58% vs 48%). Inter-
estingly, prescription strategies varied delicately between 
specialties (table 5).

DISCUSSION
APT has been thoroughly embedded in guidelines 
regarding the medical treatment of atherosclerosis. 
Unfortunately, insight into adherence to these guidelines 

lacks. We found a profound gap between guideline 
recommendations and current practice for patients with 
PAD in the Netherlands. Almost half of all patients with 
newly diagnosed PAD did not receive any APT. Moreover, 
33% of these patients received no antithrombotic therapy 
at all in any form. These findings are in line with other 
studies.21 22

As the cohort consists of Dutch patients, the Dutch GP 
guideline that was effective at the time of our study was 
considered to be the principal reference for GPs. Special-
ists were considered to refer to a combination of inter-
national and national guidelines. All guidelines stipulate 
the benefits of APT and primarily advise prescription 
of aspirin. Therefore, it seems unlikely that differences 
in guideline recommendations are the cause of this 
undertreatment.

It should be noted that in 2017 and 2019, the ESC in 
collaboration with the European Society for Vascular 
Surgery (ESVS) updated their guideline on the diagnosis 
and treatment of PAD.23 In 2019, the European Society 
for Vascular Medicine also published their guideline on 
PAD.24 The latter endorsed the recommendation first 
introduced by the ESC/ESVS concerning the treatment 

Table 1 Guideline recommendations

Guideline PAD diagnosis Intermittent claudication After revascularisation

NHG 20035  ► Smoking cessation
 ► Optimisation of risk factors
 ► Supervised walking therapy
 ► Acetylsalicylic acid 80 mg 
daily

 ► Acetylsalicylic acid 80 mg daily
 ► Alternatively clopidogrel 75 mg 
daily

If indicated, oral anticoagulants

ACC/AHA 
20056

 ► Smoking cessation
 ► Optimisation of risk factors
 ► Supervised walking therapy
 ► APT (level A)
 ► Acetylsalicylic 75–325 mg 
daily

 ► Acetylsalicylic acid 75–325 mg 
daily

 ► Alternatively clopidogrel 75 mg 
daily

 ► No oral anticoagulation or 
warfarin

Not specified

ACCF/AHA 
20119

 ► Smoking cessation
 ► Optimisation of risk factors
 ► Supervised walking therapy
 ► APT (level A)
 ► Acetylsalicylic 75–325 mg 
daily

 ► Acetylsalicylic acid 75–325 mg 
daily

 ► Alternatively clopidogrel 75 mg 
daily

 ► No oral anticoagulation or 
warfarin

 ► DAPT (acetylsalicylic 
acid+clopidogrel) can be 
considered

Consider DAPT

ESC 20118  ► APT indicated
 ► Acetylsalicylic 75–150 mg 
daily

 ► APT indicated
 ► Acetylsalicylic 75–150 mg daily
 ► No DAPT (bleeding risk)

 ► Acetylsalicylic acid.
 ► Acetylsalicylic acid+thienopyridine 
(BMS)

 ► Acetylsalicylic acid+dipyridamole (IiBS)
 ► Vitamin K inhibitors (IiBS)
 ► Acetylsalicylic acid+dipyridamole 
(BTKbp)

Acetylsalicylic acid: aspirin.
ACCF/AHA, American College of Cardiology Foundation/American Heart Association; APT, antiplatelet therapy; BMS, bare- metal stent; 
BTKbp, below the knee bypass surgery; DAPT, dual APT; ESC, European Society of Cardiology; IiBS, infrainguinal bypass surgery; NHG, 
National Healthcare Group; PAD, peripheral arterial disease.
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Table 2 Baseline characteristics

  

Overall

Setting at index date

Primary care Secondary care

N=3677 N=3341 N=336

n (%) n (%) n (%)

Gender

  Male 1906 (52) 1720 (51) 186 (55)

  Female 1771 (48) 1621 (49) 150 (45)

Age (years)

  <45 152 (4) 140 (4) 12 (4)

  45–54 411 (11) 384 (11) 27 (8)

  55–64 918 (25) 849 (25) 69 (21)

  65–74 1187 (32) 1086 (33) 101 (30)

  75–84 797 (22) 694 (21) 103 (31)

  85+ 212 (6) 188 (6) 24 (7)

  Mean (±SD) 67±12 66±12 69±12

Year of index date

  2010 560 (15) 502 (15) 58 (17)

  2011 705 (19) 626 (19) 79 (24)

  2012 703 (19) 638 (19) 65 (19)

  2013 847 (23) 773 (23) 74 (22)

  2014 862 (23) 802 (24) 60 (18)

Available database history

  1–<4 years 969 (26) 876 (26) 93 (28)

  4–<7 years 1899 (52) 1717 (51) 182 (54)

  7–10 years 809 (22) 748 (22) 61 (18)

  Mean (±SD) 5.3±2.0 5.3±2.0 5.1±1.9

Length of database follow- up

  1–<2 years 1024 (28) 948 (28) 76 (23)

  2–<3 years 869 (24) 793 (24) 76 (23)

  3–<4 years 707 (19) 634 (19) 73 (22)

  4–<5 years 620 (17) 552 (17) 68 (20)

  5–6 years 457 (12) 414 (12) 43 (13)

  Mean (±SD) 3.1±1.4 3.1±1.4 3.3±1.4

Medication use

  β-blockers 1058 (29) 861 (26) 197 (59)

  ACE inhibitors 789 (21) 662 (20) 127 (38)

  Diabetes 759 (21) 658 (20) 101 (30)

  Diuretics 846 (23) 704 (21) 142 (42)

  Statins 1262 (34) 1067 (32) 195 (58)

Comorbidities

  Cardiovascular disease 393 (11) 295 (9) 98 (29)

  Cerebral pathology 379 (10) 316 (9) 63 (19)

  Recorded cardiovascular risk factors 1665 (45) 1503 (45) 162 (48)

History of ACS

  Yes 293 (8) 238 (7) 55 (16)

  MI 108 (37) 85 (36) 23 (42)

Continued
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of patients with PAD requiring long- term oral anticoagu-
lation. They both suggest considering treating this subset 
of patients with PAD with oral anticoagulation mono-
therapy. We found that 33% of patients with PAD did 
receive oral anticoagulation prescriptions (without any 
P2Y12 inhibitor or aspirin prescription). According to 
the aforementioned guidelines, these patients could be 
considered as adequately treated.

Previous studies showed similarly low APT prescription 
rates in patients with PAD.21 22 In ‘Long- Term Prognosis 
of Patients With Peripheral Arterial Disease, A Compar-
ison in Patients With Coronary Artery Disease’, Welten 
et al reported that only 40% of patients with PAD were 
prescribed aspirin in a cohort of 2730 patients.21 Although 
guidelines have uniform recommendations, we found 
that patients with recorded revascularisation received 
more APT prescriptions. This finding could indicate that 
the severity of the disease might influence prescription 
behaviour of physicians.

Since we excluded patients who had received APT or 
P2Y12 inhibitor prescriptions within the year preceding 
the index date, our results may underestimate the 
number of patients receiving adequate treatment. These 

medications could have been prescribed for another 
pathology and overlapped with the necessary treatment 
for their PAD diagnosis. As a result, there could have 
been considerably more patients with a new diagnosis 
of PAD within our timeframe who do receive adequate 
treatment. Nevertheless, this cannot fully explain the 
mismatch between guideline recommendations and 
current daily practice.

All patients diagnosed with PAD were assumed to have 
reports and thus symptomatic PAD. Because PAD screening 
is also indicated to identify or rule out diseases with PAD in 
their differential diagnosis, this could have led to the inclu-
sion of asymptomatic patients, for whom the guidelines do 
not recommend APT. Again, this is unlikely to explain the 
large number of patients not receiving APT.

The REACH Registry showed that cardiologists were 
more prone to prescribe APT.22 In our study, 41% of all 
P2Y12 prescriptions by secondary care specialists were 
attributable to vascular specialists, like vascular internal 
medicine physicians, cardiologists or cardiothoracic 
surgeons, who treat most patients with PAD in the Neth-
erlands. The complexity and high incidence of comorbid-
ities in patients visiting vascular specialists might explain 

  

Overall

Setting at index date

Primary care Secondary care

N=3677 N=3341 N=336

n (%) n (%) n (%)

  ICPC code K75 54 (18) 41 (17) 13 (24)

  Time since MI (in years), mean (±SD) 2.7±2.3 2.9±2.3 2.0±2.4

  Time since MI (in years), median (IQR) 3.0 (0.1–4.6) 3.3 (0.2–4.8) 1.1 (0.1–3.6)

  Other ACS 185 (63) 153 (64) 32 (58)

  No history of ACS 3384 (92) 3103 (93) 281 (84)

ACS, acute coronary syndrome; ICPC, International Classification of Primary Care; MI, myocardial infarction.

Table 2 Continued

Figure 2 Flow of patients with PAD through primary and secondary care. PAD, peripheral arterial disease.
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heterogeneity in treatment plans. But as our data cannot 
provide in- depth insight into the patients’ individual 
treatment plans, the impact of the heterogeneity of treat-
ment strategies cannot be assessed.

Concomitant cardiovascular diseases might contribute 
to high thromboembolic risk. More aggressive APT strat-
egies have been proposed for patients with carotid artery 
disease. These patients are also prone to PAD which might 

skew the number of prescriptions away from aspirin and 
towards P2Y12 inhibitors and other (more potent) APT 
agents. Patients in secondary care may be more likely to 
have multiple diseased vascular beds such as coronary 
artery or cerebrovascular pathology. In patients with PAD, 
polyvascular atherosclerotic disease is an independent 
risk factor for long- term cardiovascular death.25 Forty- 
eight per cent of patients in our study had a history of 
ACS; it is, therefore, feasible that polyvascular disease is a 
common phenomenon. Patients suffering from this type 
of conditions are regularly prescribed other types of anti-
coagulants. Although patients who did not receive APT 
were prescribed other anticoagulants agents two times as 
often as those who did receive APT (33 vs 14%), it does 
not fully explain the undertreatment with APT.

The Dutch GP guideline advises aspirin in addition to 
supervised walking therapy for all patients with PAD.5 GPs 
might consider walking therapy as the first step for treating 
patients presenting with mild asymptomatic PAD. Never-
theless, our results do not reflect this. In total, 9.2% of all 
patients had a record of walking therapy as monotherapy 
accounting for 18.8% of patients who did not receive any 
APT. Therefore, the consideration of walking therapy 
as monotherapy does not appear to explain the short-
coming. Furthermore, our results indicate that patients 
with PAD are also undertreated regarding walking therapy 

Figure 3 APT prescriptions among newly diagnosed 
patients with PAD (A) revascularised, (B) not revascularised 
(C). APT, antiplatelet therapy; ASA, acetylsalicylic acid; PAD, 
peripheral arterial disease.

Table 3 Vitamin K antagonist and DOAC prescriptions

  

Overall
(N=3677)

Patients with APT 
(P2Y12 and aspirin)
(N=1875)

Patients without APT
(P2Y12 and aspirin)
(N=1802)

Patients with 
P2Y12
(N=404)

Patients with 
aspirin
(N=1783)

n (%) n (%) n (%) n (%) n (%)

DOACs or vitamin K antagonists 850 (23) 256 (14) 594 (33) 107 (26) 206 (12)

Vitamin K antagonists 812 (22) 245 (13) 567 (31) 103 (25) 196 (11)

  Acenocoumarol 562 (15) 175 (9) 387 (21) 82 (20) 135 (8)

  Phenprocoumon 272 (7) 79 (4) 193 (11) 23 (6) 69 (4)

DOACs 54 (1) 15 (1) 39 (2) 5 (1) 14 (1)

  Apixaban 10 (<0.5) 4 (<0.5) 6 (<0.5) 2 (<0.5) 3 (<0.5)

  Dabigatran 35 (1) 7 (<0.5) 28 (2) 2 (<0.5) 7 (<0.5)

  Edoxaban 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

  Rivaroxaban 13 (<0.5) 6 (<0.5) 7 (<0.5) 2 (<0.5) 6 (<0.5)

APT, antiplatelet therapy; DOACs, direct oral anticoagulants.

Table 4 Cardiovascular medicine prescriptions within 
patients who did not receive any APT or anticoagulant 
therapy

Type
In the year before 
the index date

In the year after 
the index date

ACE inhibitors 19% 21%

β-blockers 22% 22%

Statins 31% 37%

APT, antiplatelet therapy.
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which is advised for all patients with PAD. Unfortunately, 
as walking therapy could only be extracted through free 
text searches, we cannot definitively conclude that there 
is undertreatment regarding walking therapy.

In the REACH Registry, 81.7% of patients within the 
PAD group received at least one type of APT and DAPT 
was prescribed to 14.9% of patients.22 In our study, only 
51% of all patients received APT. DAPT was prescribed to 
8.5% of all patients in our cohort. These differences may 
be explained by differences in inclusion. In the REACH 
Registry, patients were included if they met one or both 
of the following criteria: current IC with ankle- brachial 
index <0.9 or a history of IC with a previous and related 
vascular intervention, like angioplasty, stenting, atherec-
tomy or peripheral arterial bypass graft. Therefore, 
patients in the REACH Registry PAD group could have 
more progressed PAD on average.

In contrast, in our cohort, only 3% of all patients under-
went an intervention, indicating on average less advanced 
PAD and more patients receiving mono- APT, supervised 
walking as monotherapy or were treated with a watchful 
waiting strategy. Even though these groups are not exactly 

matching, both findings reflect the low rates of APT 
prescriptions and might partially explain them. Early- stage 
PAD might be a reason for physicians to delay APT, thereby 
disregarding guideline recommendations. Overcoming the 
inability to gather information on the stage of the disease 
might elucidate this limitation within both studies.

The swift increase of statin prescriptions over the last 
decades might have led GPs to believe that no additional 
treatment is warranted. Undertreatment might also, in 
part, be explained by patients switching medications due 
to side effects. This would have influenced our data only 
slightly because our data are based on prescriptions, as 
the side effects would only become apparent after using 
the medication, at least one prescription would be regis-
tered. Also, our data did not contain information about 
the time between diagnosis and start of medication.

Within our study, PAD diagnosis was based on ICPC 
and GP examination codes in combination with free 
search terms. Not all GPs will have equally used uniform 
terminology and meticulous file management. Under-
estimation or overestimation of new PAD diagnoses 
can be caused by typographical errors (5%) or under- 
registration. Although our strategy attempted to correct 
for typographical errors, vague language or incomplete 
recording can have led to missed cases. Also, the number 
of patients returning to primary care may be underesti-
mated due to such blind spots. Our estimation of patients 
receiving walking therapy is also probably limited by this.

Ours is the first cohort study covering the treatment 
strategies for patients with newly diagnosed PAD on a 
national scale. It offers the opportunity to evaluate the 
concordance of healthcare daily practice with guideline 
recommendations. Investigating possible causes of and 
solutions for the mismatch between recommendations 
and real practice can expedite the incorporation of (new) 
guideline recommendations into daily practice.

Our analysis reveals the importance of getting a better 
understanding of the PAD health system and patient 
journey in practice throughout the world. The patient 
journey and APT prescription within both primary and 
secondary care settings may serve as an indicator of the 
quality of patient care. They reflect the adherence to 
evidence- based guidelines and influence PAD prognosis. 
These are the first data to give an insight into the ‘real- 
world’ use of APT throughout the present- day health-
care journey of patients with newly diagnosed PAD in the 
Netherlands. Comparison with current practice in other 
countries and the development of a broad consensus on 
treatment strategy will ameliorate PAD treatment and 
facilitate optimal treatment for patients with PAD.

CONCLUSION
Current practice in the Netherlands does not concur with 
guideline recommendations on APT for patients with 
newly diagnosed PAD. At least 33% of these patients do 
not receive any antithrombotic therapy. Improvement of 
APT prescription and thereby improved (secondary) CVE 

Figure 4 Proportion of patients without revascularisation 
among patients with PAD. PAD, peripheral arterial disease.

Table 5 APT prescriptions per specialism

Specialism All APT P2Y12 Aspirin DAPT

General practitioner 88% 83% 89% 85%

Surgeon 4.5% 2.7% 4.9% 1.2%

Cardiologist 2.7% 6.9% 1.9% 6.9%

Cardiopulmonary 
surgeon

0.0% 0.0% 0.0% 0.0%

Internist 1.0% 0.8% 1.1% 0.2%

Neurologist 0.3% 1.1% 0.1% 0.2%

Other specialist 3.0% 5.0% 2.6% 6.7%

Other 0.3% 0.3% 0.3% 0.2%

APT, antiplatelet therapy; DAPT, dual APT.
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prevention is warranted. We advise physicians to inquire 
if patients with PAD receive APT and if not, to investigate 
the reason to omit prescribing these medicines.
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APPENDIX 

 

Appendix 1 ICPC, ATC, WCIA codes and free text terms used to identify PAD, medication and 

comorbidities. 
 

TABLE 1. Variable definitions and search terms 

Variable ICPC code (in Dutch) Free text search terms (in Dutch) ATC 

code 
Examination code 

(in Dutch) a 

PAD K92 Andere ziekte(n) 
perifere arteriën 

K92.01 Claudicatio 
intermittens 

“pav”, “pad”, (“perif” + “arteri”), “paod”, “pvd”, 
(“acu” + “isch” + (“been” or “benen”)), “coav”, 

(“chr” + “obstr” + “art” + “vaatl”), (“kritiek” + 
“isch”), “claud”, (“etalage” + (“been” or 
“benen”)), ”eai”, ((“e/a” or “ea”) + index), 

(“vernauw”,”obstruct”,”stenose”,”occlusie”,”v
erkalk”,”afsluiting”) + 
(”iliaca”,”femoralis”,”poplitea”,”tibialis”,”fibular

is”), “thrombo-endarteriëctomie”, “ tea”, 
“fontaine” , “font”, “looptraining” 

- 1631 Claudicatio 
intermittens 

2721 Ernst 
klachten PAV 
2052 PAV 

(comorbiditeit) 
1660 
enkel/armindex 

links 
1661 
enkel/armindex 

rechts 
ACS 

 
K74 Angina pectoris 
K75 Acuut 

myocardinfarct 
K76 
Andere/chronische 

ischemische hartziekte 

“ap” or (“ang”+”pect”), “iap”, “uap” “acs”, 
(”acu”+”coron”+“syndr”), “mi”, “ami”, “vwi”, 

”owi”, (“infarct” or “infarkt”)+(”myo” or “hart” 
or “voorw” or “onderw” or “achterw” or 
“boezem” or “anter” or “infer” or “poster” or 

“atri” or “ventri” or “sept” or “coron”), 
“owinfarct”, ”stemi”,  “IHD”, 
(“chron”+”isch”+”hart”), (“coron” and 

“scleros”) 

- 1596 Angina 
pectoris 

(comorbiditeit) 
1693 
Doorgemaakt 

hartinfarct 
(comorbiditeit)) 
2050 

Coronairsclerose 
(comorbiditeit) 

Revascularisation K53 PTCA 

K54 CABG 

“revasc”, (“ballon” + (“dilat” or “verwijd”)), 

“PTA”, (“perc” + “trans” + “angio”), “dotter”, 
“stent”, “bypass”, “angioplas”, 
“overbrugging”, (“percu” + “interv”), “pci”, 

((“perif” or “hart”) + “catheterisatie”), 
“broekprot”, “PTCA”, “lad”, “lva”, “plv”, “cx”, 
“rc”, “lc”, “cag” 

- - 

CVA K90 Cerebrovasculair 
accident (CVA) 
K90.01 

Subarachnoïdale 
bloeding 
K90.02 Intracerebrale 

bloeding 
K90.03 Cerebraal 
infarct 

“beroerte”, (” hersen” or “cerebr” or “cortica” 
or “lacunair” or “subarachn” or “cerebr”) + 
((“bloeding” or “hemorragie” or “infarct” or 

“infarkt”)), “CVA”, (“cerebro” + “vasc” + 
“acc”) 

- 1636 CVA 
(comorbiditeit) 
2132 

Doorgemaakt 
herseninfarkt 

Coronay sclerosis K76.01    
Decompensatio 
cordis 

K77    

Atrial fibrillation K78    
Passing cerebral 
ischaemia 

K89    

TIA  K89.1    
Atherosclerose 
[ex. K76,K90] 

K91    

Aneurysma aortae K99.1    

Diabetes mellitus T90    
Diabetes mellitus 
type 1  T90.1 

   

Diabetes mellitus 
type 2  T90.2 

   

Reumatoïd 

arthritis L88.01 

   

Hypertension 
without organ 

failure K86 
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2 

 

Hypertension with 
organ failure K87 

   

Hypercholesterola
emia T93.01 

   

Mixed 

hyperlipidaemia T93.03 

   

hypercholesterola
emia/lipidaemia T93.04 

   

Tobacco abuse P17    
Heart- en vascular 
disease in familiy-

anamnesis A29.01 

   

Adipositas (QI ³30) T82    
Overweight (27£ 

QI<30) T83 

   

Kidney failure U99.01    
(pre)-eclampsia W81    

Gestational 
diabetes W84.02 

   

T2 & T2 DM 

medication 

  A10Axx 

A10Bxx 

 

β-blockers   C07xx  

ACE inhibitors and 
angiotensin II 
receptor blockers 

  C09xx  

Diuretics   C03xx  
P2Y12 inhibitors     
 clopidogrel   B01AC0

4 

 

 prasugrel     B01AC2
2 

 

 ticagrelor   B01AC2
4 

 

 cangrelor*   B01AC2

5 

 

Aspirin     
 acetylsalicylic 

acid 

  B01AC0

6 

 

 carbasalate 
calcium 

  B01AC0
8 

 

Statins   C10AAx
x 

 

aAccording to http://aut.nhg.org/labcodeviewer; *cangrelor not available on the Dutch market within the study period 
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code 
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(in Dutch) a 

PAD K92 Andere ziekte(n) 
perifere arteriën 

K92.01 Claudicatio 
intermittens 

“pav”, “pad”, (“perif” + “arteri”), “paod”, “pvd”, 
(“acu” + “isch” + (“been” or “benen”)), “coav”, 

(“chr” + “obstr” + “art” + “vaatl”), (“kritiek” + 
“isch”), “claud”, (“etalage” + (“been” or 
“benen”)), ”eai”, ((“e/a” or “ea”) + index), 

(“vernauw”,”obstruct”,”stenose”,”occlusie”,”v
erkalk”,”afsluiting”) + 
(”iliaca”,”femoralis”,”poplitea”,”tibialis”,”fibular

is”), “thrombo-endarteriëctomie”, “ tea”, 
“fontaine” , “font”, “looptraining” 

- 1631 Claudicatio 
intermittens 

2721 Ernst 
klachten PAV 
2052 PAV 

(comorbiditeit) 
1660 
enkel/armindex 

links 
1661 
enkel/armindex 

rechts 
ACS 

 
K74 Angina pectoris 
K75 Acuut 

myocardinfarct 
K76 
Andere/chronische 

ischemische hartziekte 

“ap” or (“ang”+”pect”), “iap”, “uap” “acs”, 
(”acu”+”coron”+“syndr”), “mi”, “ami”, “vwi”, 

”owi”, (“infarct” or “infarkt”)+(”myo” or “hart” 
or “voorw” or “onderw” or “achterw” or 
“boezem” or “anter” or “infer” or “poster” or 

“atri” or “ventri” or “sept” or “coron”), 
“owinfarct”, ”stemi”,  “IHD”, 
(“chron”+”isch”+”hart”), (“coron” and 

“scleros”) 

- 1596 Angina 
pectoris 

(comorbiditeit) 
1693 
Doorgemaakt 

hartinfarct 
(comorbiditeit)) 
2050 

Coronairsclerose 
(comorbiditeit) 

Revascularisation K53 PTCA 

K54 CABG 

“revasc”, (“ballon” + (“dilat” or “verwijd”)), 

“PTA”, (“perc” + “trans” + “angio”), “dotter”, 
“stent”, “bypass”, “angioplas”, 
“overbrugging”, (“percu” + “interv”), “pci”, 

((“perif” or “hart”) + “catheterisatie”), 
“broekprot”, “PTCA”, “lad”, “lva”, “plv”, “cx”, 
“rc”, “lc”, “cag” 

- - 

CVA K90 Cerebrovasculair 
accident (CVA) 
K90.01 

Subarachnoïdale 
bloeding 
K90.02 Intracerebrale 

bloeding 
K90.03 Cerebraal 
infarct 

“beroerte”, (” hersen” or “cerebr” or “cortica” 
or “lacunair” or “subarachn” or “cerebr”) + 
((“bloeding” or “hemorragie” or “infarct” or 

“infarkt”)), “CVA”, (“cerebro” + “vasc” + 
“acc”) 

- 1636 CVA 
(comorbiditeit) 
2132 

Doorgemaakt 
herseninfarkt 

Coronay sclerosis K76.01    
Decompensatio 
cordis 

K77    

Atrial fibrillation K78    
Passing cerebral 
ischaemia 

K89    

TIA  K89.1    
Atherosclerose 
[ex. K76,K90] 

K91    

Aneurysma aortae K99.1    

Diabetes mellitus T90    
Diabetes mellitus 
type 1  T90.1 

   

Diabetes mellitus 
type 2  T90.2 

   

Reumatoïd 

arthritis L88.01 

   

Hypertension 
without organ 

failure K86 
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Hypertension with 
organ failure K87 

   

Hypercholesterola
emia T93.01 

   

Mixed 

hyperlipidaemia T93.03 

   

hypercholesterola
emia/lipidaemia T93.04 

   

Tobacco abuse P17    
Heart- en vascular 
disease in familiy-

anamnesis A29.01 

   

Adipositas (QI ³30) T82    
Overweight (27£ 

QI<30) T83 

   

Kidney failure U99.01    
(pre)-eclampsia W81    

Gestational 
diabetes W84.02 

   

T2 & T2 DM 

medication 

  A10Axx 

A10Bxx 

 

β-blockers   C07xx  

ACE inhibitors and 
angiotensin II 
receptor blockers 

  C09xx  

Diuretics   C03xx  
P2Y12 inhibitors     
 clopidogrel   B01AC0

4 

 

 prasugrel     B01AC2
2 

 

 ticagrelor   B01AC2
4 

 

 cangrelor*   B01AC2

5 

 

Aspirin     
 acetylsalicylic 

acid 

  B01AC0

6 

 

 carbasalate 
calcium 

  B01AC0
8 

 

Statins   C10AAx
x 

 

aAccording to http://aut.nhg.org/labcodeviewer; *cangrelor not available on the Dutch market within the study period 
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