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Abstract 1 

Aims: To determine the relationship between non-high-density lipoprotein cholesterol (non-HDL-c), 2 

systolic blood pressure (SBP) and smoking and the risk of major adverse limb events (MALE) and the 3 

combination with major adverse cardiovascular events (MALE/MACE) in patients with symptomatic 4 

vascular disease. 5 

Methods: Patients with symptomatic vascular disease were included from the Utrecht Cardiovascular 6 

Cohort - Secondary Manifestations of ARTerial disease (UCC-SMART) (1996–2017). The effects of 7 

non-HDL-c, SBP and smoking on the risk for MALE were analyzed with Cox proportional hazard 8 

models stratified for presence of peripheral artery disease (PAD). MALE was defined as major 9 

amputation, peripheral revascularization or thrombolysis in the lower limb.  10 

Results: In 8139 patients (median follow-up 7.8 years, IQR 4.0-11.8) 577 MALE (8.7/1000 person-11 

years) and 1933 MALE/MACE were observed (29.1/1000 person-years). In PAD patients there was 12 

no relation between non-HDL-c and MALE, in patients with coronary artery disease (CAD), 13 

cerebrovascular disease (CVD) or abdominal aortic aneurysm (AAA) the risk of MALE was higher 14 

per 1 mmol/L non-HDL-c (HR 1.14, 95%CI 1.01 -1.29). Per 10 mmHg SBP the risk of MALE was 15 

higher in PAD patients (HR 1.06, 95%CI 1.01-1.12) and CVD/CAD/AAA patients (HR 1.15, 95%CI 16 

1.08-1.22). The risk of MALE was higher in smokers with PAD (HR 1.45, 95%CI 0.97-2.14) and 17 

CAD/CVD/AAA (HR 7.08, 95%CI 3.99-12.57). 18 

Conclusions: The risk of MALE and MALE/MACE in patients with symptomatic vascular disease 19 

differs according to vascular disease location and is associated with non-HDL-c, SBP and smoking. 20 

These findings confirm the importance of MALE as an outcome and underline the importance of risk 21 

factor management in patients with vascular disease. 22 

 23 
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Key questions 1 

What is already known about this subject? 2 

Patients with symptomatic cardiovascular disease are not only at risk for recurrent major adverse 3 

cardiovascular events (MACE), but also for major adverse limb events (MALE). These events may 4 

lead to significant morbidity but are only rarely reported as a (primary) outcome in trials and cohorts. 5 

 Classical risk factors for MACE may also increase the risk of MALE. 6 

What does this study add? 7 

The incidence of MALE and MALE/MACE in patients with symptomatic vascular disease differs 8 

according to vascular disease location, varying from 3.8/1000 person-years in patients with coronary 9 

artery disease (CAD) up to 29.9/1000 person-years in patients with peripheral artery disease (PAD). In 10 

patients with CAD, cerebrovascular  disease or abdominal aortic aneurysm, the risk of MALE is 11 

higher in patients with higher non-high-density lipoprotein cholesterol (HR 1.14 per 1 mmol/L 12 

increase, 95%CI 1.01 -1.29), systolic blood pressure (HR 1.06 per 10 mmHg increase, 95%CI 1.01-13 

1.12) and in smokers (HR 1.15, 95%CI 1.08-1.22). In order to guide preventive measures, the 14 

population attributable fractions were quantified for these modifiable risk factors, which show that a 15 

large fraction of incident MALE is attributable to systolic blood pressure and smoking. 16 

How might this impact on clinical practice? 17 

These findings confirm the importance of MALE as an outcome and underline the importance of 18 

classic risk factor management in patients with vascular disease, not only to prevent MACE, but also 19 

to prevent disabling MALE.  20 



5 

 

Introduction 1 

Patients with symptomatic cardiovascular disease are at high risk for recurrent major adverse 2 

cardiovascular events (MACE). Major adverse limb events (MALE), including amputations and 3 

peripheral revascularizations, lead to significant morbidity1–3 but are rarely reported as a (primary) 4 

outcome in trials and cohorts. Patients with peripheral artery disease (PAD) are at especially high risk 5 

of these events, having a 3-fold increase in incident MACE4 and over 10-fold increase in  MALE 6 

incidence.5 Hypercholesterolemia is associated with a 20% higher risk of PAD in the general 7 

population6 and 1 mmol/L reduction of low-density lipoprotein cholesterol (LDL-c) leads to a 22% 8 

decrease in MACE incidence.7 Lipid lowering with a statin in PAD patients is associated with a 18% 9 

reduction of adverse limb outcomes.8 The FOURIER trial showed that by lowering LDL-c with 10 

PCSK9-monoclonal antibody, the risk of MALE is lowered by 42% in comparison to placebo.5 Non-11 

high-density lipoprotein cholesterol (non-HDL-c) includes both LDL-c and remnant cholesterol and 12 

has a stronger association with cardiovascular outcomes in comparison to LDL-c.9 Hypertension is 13 

associated with an increased risk of PAD and MALE in the general population.10,11 In PAD patients 14 

however, it has been suggested that lowering blood pressure below a critical level may worsen PAD 15 

symptoms and progression by decreasing peripheral perfusion.12 Smoking is one of the most important 16 

risk factors for PAD and is attributable to more than half of the prevalence of PAD.13,14 Also, smoking 17 

cessation increases the amputation free survival in patients with PAD (Hazard ratio [HR] of 0.43, 18 

95%CI 0.22-0.86).15  19 

The aims of the current study were to determine the incidence of MALE and MALE/MACE in 20 

patients with symptomatic vascular disease, to assess to what extent non-HDL-c, SBP and smoking 21 

increase the risk of MALE and MALE/MACE and to quantify the population attributable fractions 22 

(PAF) of these risk factors. 23 

  24 
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Methods 1 

Patients originate from the Utrecht Cardiovascular Cohort - Secondary Manifestations of ARTerial 2 

disease (UCC-SMART), a single-center ongoing prospective cohort study in Utrecht, the Netherlands. 3 

A detailed description of the study protocol has been described previously.16 Study patients are newly 4 

referred patients to the University Medical Center Utrecht with atherosclerotic disease or increased 5 

risk for atherosclerotic disease and were included between January 1996 and March 2017 6 

(supplementary figure 1). From this cohort, we included all patients with symptomatic PAD, coronary 7 

artery disease (CAD), cerebrovascular disease (CVD) and/or abdominal arterial aneurysm (AAA). 8 

PAD was defined as a symptomatic and documented obstruction of distal arteries of the leg (ankle 9 

brachial index ≤0.90), a revascularization procedure of the leg (percutaneous transluminal angioplasty 10 

or bypass surgery) or a prior amputation. CAD was defined as a clinical diagnosis of angina pectoris, 11 

myocardial infarction, cardiac arrest, or coronary revascularization, CVD as a clinical diagnosis of a 12 

transient ischemic attack or ischemic or hemorrhagic stroke and AAA was defined as a history of 13 

abdominal aortic surgery or an abdominal aortic anteroposterior diameter of ≥3 cm at baseline. The 14 

study was approved by the local Medical Ethics Committee and written informed consent was 15 

obtained from all patients. Patients and public were not involved in the design, conduct or reporting of 16 

this study.  17 

 18 

Data collection 19 

After inclusion, all baseline characteristics were determined using a standardized screening protocol 20 

consisting of questionnaires, physical examination, laboratory testing, ankle-brachial index (ABI), and 21 

abdominal aortic and carotid ultrasound. Non-HDL-c was defined as total cholesterol minus HDL-22 

cholesterol and was measured from fasting venous blood samples, LDL-c was calculated using the 23 

Friedewald formula. Office SBP was measured in sitting position twice in the both arms, the highest 24 

mean of the measurements on one arm was used. Smoking and the amount of pack-years were self-25 

reported. Diabetes mellitus (DM) at baseline was either self-reported DM type 1 or 2 or a fasting 26 
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glucose of >7.0 mmol/L at baseline. Estimated glomerular filtration rate (eGFR) was calculated using 1 

the Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI) formula. Medication use was 2 

self-reported. 3 

The primary outcome of this study was the incidence of MALE, a composite outcome consisting of a 4 

lower limb revascularization (vascular intervention or thrombolysis), and major amputation (at the 5 

level of the ankle or more proximal). Minor amputations were not regarded as a MALE in accordance 6 

to prior studies.2,17 The incidence of MACE was assessed to serve as a comparison to MALE. MACE 7 

was a composite outcome consisting of non-fatal myocardial infarction, non-fatal stroke or vascular 8 

death. MALE/MACE was a composite outcome consisting of either MALE or MACE Patients 9 

received biannual questionnaires to evaluate possible endpoints. Whenever a possible event was 10 

reported, hospital discharge letters, GP letters, and results of relevant laboratory and radiology 11 

examinations were collected and the endpoint was verified by three independent experienced 12 

physicians from the UCC-SMART endpoint committee. Interventions already planned at inclusion in 13 

the UCC-SMART cohort were not regarded endpoints. 14 

 15 

Data analyses 16 

Because complete case analysis may lead to loss of statistical power and possible bias,18 values of 17 

determinants or possible confounders were imputed by single regression imputation. Missing data was 18 

<1.0% except for C-reactive protein (CRP)  (n=224, 2.8%). Follow-up was defined as time from 19 

inclusion until MALE-event, death, loss to follow-up (n=543, 6.7%) or until march 2017. Cox 20 

proportional hazards models were fitted to determine the effect of the risk factors on the risk of 21 

MALE, MACE or MALE/MACE. Presence of PAD at baseline was an effect modifier in the relation 22 

between the risk of MALE and non-HDL-c (p for interaction <0.01), SBP (p for interaction 0.01), and 23 

smoking (p for interaction <0.01). All models were stratified on presence of PAD at baseline. Using 24 

restricted cubic splines, there was no evidence for a non-linear relation between SBP and the incidence 25 

of MALE (p for nonlinearity 0.28), MACE (p for nonlinearity 0.06), and MALE/MACE (p for 26 
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nonlinearity 0.16). There was no evidence for violations of the proportional hazard assumption, 1 

assessed visually on plotted Schoenfeld residuals. 2 

Potential confounders were selected prior to the analysis based on causal diagrams. To adjust for 3 

potential confounding factors the model investigating the relation between non-HDL-c and MALE and 4 

MACE occurrence was adjusted for age, sex, DM, SBP, smoking, statin use and eGFR. The presence 5 

of DM was no effect modifier for the relation between non-HDL-c and the occurrence of MALE (p for 6 

interaction 0.63). In the relation between SBP and the risk of MALE and MACE, the following 7 

possible confounders were added to the models: age, sex, non-HDL-c, smoking, DM, BMI and CRP. 8 

The relation between smoking and the risk MALE and MACE was adjusted for the possible 9 

confounders: age, sex, SBP, DM, BMI, non-HDL-c and eGFR. A dose-response relationship was 10 

assessed for the relation between smoking and the incidence of MALE and MACE for the categories 11 

0-20 pack-years, 21-40 pack-years or >40 pack-years. 12 

The PAF was quantified for all three relationships and was defined as the proportion of cases that 13 

could be prevented if the risk factor would be completely removed from the population. The PAF was 14 

based on Cox models adjusted for confounding factors using the R-package ‘AF’ (version 0.1.4).19 In 15 

order to calculate the PAF, non-HDL-c was dichotomized at below or above 2.6 mmol/L, for SBP a  16 

cut-off at 140mmHg was used and smoking was analyzed as current smoking versus never or former 17 

smoking. 18 

All analyses were performed with R-statistic programming (version 3.4.1, R Foundation for Statistical 19 

Computing, Vienna, Austria).  20 

 21 

Sensitivity analyses 22 

A sensitivity analysis was performed in which minor amputations were included in the definition of 23 

MALE. Because previous studies found a non-linear relation between SBP and the risk of MACE with 24 

a nadir around 140mmHg,20,21 a separate analysis was done in which only people with a blood pressure 25 

of more than 140mmHg were included. Also, further exploratory Cox models were fitted for all 26 

relations in which atherosclerotic disease location, number of atherosclerotic disease locations, 27 
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HbA1C, aspirin, alcohol, eGFR, and different classes of antihypertensive drugs were added to the 1 

models. In order to assess the impact of competing risks, the analyses were repeated with  Fine and 2 

Gray competing risk models. 3 

 4 

Results 5 

Baseline characteristics 6 

A total of 8,139 patients were included with a total follow-up of 66,359 person-years (median follow 7 

up 7.8 years, IQR 4.0-11.8 years). The baseline characteristics of the included patients are presented in 8 

Table 1. The mean age was 60.0 ± 10.3 years, 74% percent of the patients were male, 61% had a 9 

history of CAD, 30% of CVD, 18% of PAD and 9% of AAA. Baseline characteristics across quartiles 10 

of non-HDL-c, SBP and smoking status are presented in supplementary Table 1-3. 11 

Prescription frequencies of guideline medications increased over the years in the UCC-SMART 12 

cohort. In the first 10 years of inclusion (1996-2006), 54% of the patients was prescribed a statin and 13 

24% an ACE-inhibitor, which increased to 80% statin use and 37% statin use after 2006. Patients with 14 

CAD were more often prescribed statins (82%) than patients with PAD (49%), CVD (58%) or AAA 15 

(51%).   16 

 17 

 18 

Incidence rates of MALE and MACE  19 

A total of 577 first MALE were observed, of which 48 were major amputations, 311 surgical 20 

interventions and 218 revascularizations (incidence rate 8.7/1000 person-years, Figure 1A). In patients 21 

with PAD at baseline 376 first MALE occurred (incidence rate 29.9/1000 person-years). In patients 22 

with a history of CAD but without PAD, the MALE incidence rate was 3.8 per 1000 person-years. For 23 

CVD, the MALE incidence rate was 4.1/1000 person-years and for AAA this incidence rate was 24 

9.3/1000 person-years. The incidence rates were highest in patients with PAD + DM (44.6/1000 25 

person-years) and PAD + polyvascular disease (36.1/1000 person-years). 26 
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A total of 1568 MACE were observed (incidence rate 24.0/1000 person-years, figure 1B). The 1 

incidence rate of MACE was 31.3/1000 in PAD patients. In the patients without PAD, the incidence 2 

rates were 21.8/1000 in CAD patients, 24.3/1000 in CVD patients and 47.4/1000 person-years in AAA 3 

patients. The combined endpoint MALE/MACE was observed 1933 times (incidence rate 29.1/1000 4 

person-years, figure 1C), incidence rates per 1000 person-years were 57.3/1000 for PAD, 23.1/1000 5 

for CAD, 25.4/1000 for CVD and 50.6/1000 for AAA.  6 

 7 

Relation between non-HDL-c, SBP and smoking and occurrence of MALE, MACE and MALE/MACE 8 

There was no significant relation between non-HDL-c and the occurrence of MALE, MACE or 9 

MALE/MACE in patients with PAD (Figure 2A). In patients with CAD/CVD/AAA but without PAD, 10 

the risk of all outcomes was higher with higher non-HDL-c.  11 

There was a positive relation between SBP and the occurrence of MALE, MACE and MALE/MACE 12 

in patients with PAD (Figure 2B). In patients with CAD/CVD/AAA but without PAD, the occurrence 13 

of MALE and MALE/MACE was positively related to SBP, there was no significant effect of SBP on 14 

MACE.  15 

In patients with PAD, former and current smoking increased the risk of MALE insignificantly (figure 16 

3). In these patients, both former and current smoking were associated with an increased risk of 17 

MACE and MALE/MACE. In patients with CAD/CVD/AAA but without PAD, former and current 18 

smoking increased the risk of MALE, MACE and MALE/MACE.  19 

A dose response effect was observed in the relation between smoking and MALE. In comparison to 20 

smokers with <20 pack-years, the risk was increased for 21-40 pack-years (HR 1.45, 95%CI 1.18-21 

1.78) and >40 pack-years (HR 2.18, 95%CI 1.54-2.38). A similar effect was observed for MACE (HR 22 

1.10, 95%CI 9.97-1.10 for 21-40 pack-years and HR 1.25, 95%CI 1.09-1.45 for >40 pack-years) and 23 

MALE/MACE (HR 1.19, 95%CI 1.07-1.34 for 21-40 pack-years and HR 1.41, 95%CI 1.25-1.61 for 24 

>40 pack-years). 25 

 26 



11 

 

Population attributable fraction 1 

The PAF of incident MALE in PAD patients was 5% (95%CI 0-31) for non-HDL-c, 9% (95%CI 0-19) 2 

for SBP and 7% (95%CI 0–16) for smoking. In patients with CAD/CVD/AAA this was 0% (95%CI 0-3 

27) for non-HDL-c, 18% (95%CI 5-31) for SBP and 28% (95%CI 18-36) for smoking (figure 4). 4 

 5 

Sensitivity analyses 6 

Including minor amputations in the MALE endpoint resulted in 15 additional MALE events, repeating 7 

the analyses with this definition of MALE did not meaningfully change the relations between risk 8 

factors and risk of MALE. The effect of non-HDL-c, SBP and smoking on the risk of MALE was 9 

similar in the highest risk groups, PAD + DM or PAD + polyvascular disease (supplementary table 4), 10 

except for current smoking in patients with PAD + DM. In this group current smoking led to a non-11 

significant lower risk of MALE. Inclusion of only patients with a SBP of >140 mmHg SBP led to a 12 

stronger relation between SBP and risk of MACE in the patients with PAD (HR 1.16, 95%CI 1.07-13 

1.25) but did no change the estimate in patients with CAD/CVD/AAA. There was no effect on the risk 14 

of MALE in both groups. Further adjustment for additional possible confounders did not change the 15 

estimates meaningfully. The competing-risk adjusted analysis showed similar results as the main 16 

analysis (supplementary table 5). 17 

 18 

Discussion 19 

In the present study it is shown that the incidence of MALE and MALE/MACE differs according to 20 

vascular disease location. The highest incidence of MALE was observed in patients with PAD, in 21 

these patients the incidence of MALE was higher than of MACE. In patients with CAD/CVD/AAA, 22 

higher non-HDL-c, higher SBP and smoking were associated with an increased risk of MALE, the 23 

effect of smoking and SBP on the incidence of MALE was much stronger than on the incidence of 24 

MACE. 25 
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In previously published studies it is shown that lipid-lowering therapy resulted in a reduction in 1 

amputations or limb events in patients with PAD.8,22,23 In the FOURIER trial, a 42% reduction in 2 

MALE incidence was shown after treatment with a PCSK9-inhibitor in comparison to placebo.5 In 3 

contrast to the current study, non-urgent revascularizations were not included in the MALE-endpoint 4 

of the FOURIER trial. In FOURIER’s secondary endpoint consisting of all peripheral 5 

revascularizations, no difference was observed, indicating non-HDL-c may not be associated with 6 

non-urgent revascularizations. Therefore, inclusion of non-urgent revascularizations in the current 7 

study may have weakened the observed relation between non-HDL-c and the incidence of MALE.  8 

The positive relation between SBP and risk of MALE as observed in this study is consistent with 9 

earlier studies in patients in the general population or with PAD.10,11,24,25 Results from the current study 10 

show that SBP also increases the risk of MALE in patients with vascular disease at other locations and 11 

that this effect is stronger than on the incidence of MACE. These estimates did not change when only 12 

patients with a SBP of >140 mmHg were analyzed to account for a potential J-shaped relationship. 13 

Current smoking is a strong risk factor for incident MALE and PAD, which is consistent with 14 

previously published results.15,26 Results from the current study show that this effect is very strong in 15 

patients with CAD/CVD/AAA and that the effect of smoking on the incidence of MALE is stronger 16 

than on the incidence of MACE. Previous studies reported a dose-dependent relation between smoking 17 

and the incidence and prevalence of PAD,13,26,27 results from the current study show that a similar 18 

effect also applies to incident MALE. 19 

The effects of non-HDL-c, SBP and smoking on the incidence of MALE were smaller in patients with 20 

PAD in comparison to in patients with CAD/CVD/AAA. These differences could be partially 21 

explained by a difference in pathophysiology. In patients without PAD, MALE may primarily be a 22 

result generalized progression of atherosclerosis, whereas a recurrent MALE might also occur due to 23 

restenosis or thrombosis of a peripheral artery stent or bypass in patients with PAD. However, it is 24 

also possible that these differences are due to selection on the index event. This can be understood by 25 

viewing the onset of PAD as the sum of the effect of multiple causal factors. If one very strong causal 26 

factor, for example smoking, is already present, less effect of the other factors is required for the onset 27 

of disease. Subsequently comparing the smokers and non-smokers that have already developed PAD 28 
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leads to the smokers having a relatively healthy risk profile in comparison to the non-smokers in both 1 

measured and non-measured factors, which cannot be completely corrected for.28  2 

Because the FOURIER study found similar relative effect sizes on the incidence of MALE in patients 3 

with PAD as in patients with vascular disease at other locations from lipid-lowering,5 it is likely that 4 

the actual effect is closer towards the estimate of the CAD/CVD/AAA group.  5 

Results from the current study contribute to the evidence that the modifiable risk factors for MACE 6 

also increase the risk of MALE in patients with symptomatic vascular disease, including patients with 7 

preexisting PAD. In comparison to MACE, the fraction of MALE that can be attributed to the 8 

modifiable risk factors SBP and smoking is even larger. This implies that improved risk factor 9 

management in patients with symptomatic atherosclerotic disease could prevent many cases of 10 

incident MALE, apart from the benefit on reduction of MACE risk. In light of the high incidence the 11 

numbers needed to treat are expected to be low. The morbidity associated with MALE can be very 12 

high and a large fraction is attributable due to treatable risk factors, inclusion of those events in 13 

(primary) composite outcomes of intervention studies as MALE/MACE could therefore better reflect 14 

the effect of an intervention on the total disease burden due to atherosclerotic disease. 15 

Strengths of this prospective cohort study include the large number of patients with symptomatic 16 

atherosclerotic disease with long and complete follow-up, resulting in a high number of MALE and 17 

MACE. Also, the generalizability of the results is high as the UCC-SMART cohort resembles a 18 

referred patient population with vascular disease. A possible limitation is the fact that baseline 19 

characteristics were only recorded at the start of the study but may have changed in the duration of the 20 

follow-up. Furthermore, the results in patients with PAD may have been affected by selection on the 21 

index event and are therefore expected to be closer to the results in the CAD/CVD/AAA group. 22 

In conclusion, the incidence of MALE in patients with clinical manifest vascular disease differs 23 

according to vascular disease location and is associated with non-HDL-c, SBP and smoking. A large 24 

fraction of incident MALE is attributable to modifiable risk factors. These findings confirm the 25 

importance of MALE as an outcome and underline the importance of classic risk factor management 26 

in patients with vascular disease, not only to prevent MACE, but also to prevent disabling MALE. 27 

  28 
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Table 1: Patient characteristics according to vascular disease location 

  PAD Patients without PAD (n = 6,684) 

    CAD CVD AAA 

  n = 1,455 n = 4,537 n = 2,266 n = 571 

Male sex  983 (68%) 3,695 (81%) 1,410 (62%) 489 (86%) 

Age (years) 59.6 ± 10.5 60.7 ± 9.6 59.0 ± 11.3 65.0 ± 9.5 

Former smoker 558 (38%) 2,388 (53%) 992 (44%) 308 (54%) 

Current smoker 755 (52%) 1,062 (23%) 714 (32%) 186 (33%) 

Packyears (years) 27.2 ± 19.8 18.4 ± 19.3 18.6 ± 20.0 26.7 ± 22.5 

Body mass index (kg/m²) 26.3 ± 4.2 27.3 ± 3.8 26.6 ± 4.3 26.5 ± 3.9 

Diastolic blood pressure (mmHg) 81 ± 12 80 ± 11 82 ± 12 84 ± 12 

Systolic blood pressure (mmHg) 145 ± 21 137 ± 20 141 ± 22 143 ± 20 

Ankle brachial index 0.9 ± 0.2 1.2 ± 0.1 1.1 ± 0.2 1.1 ± 0.2 

Diabetes mellitus 296 (20%) 848 (19%) 345 (15%) 79 (14%) 

Coronary artery disease 402 (28%) 4,537 (100%) 401 (18%) 238 (42%) 

Peripheral artery disease 1,455 (100%) 0 (0%) 0 (0%) 0 (0%) 

Cerebrovascular disease 196 (13%) 401 (9%) 2,266 (100%) 87 (15%) 

Abdominal aortic aneurysm 122 (8%) 238 (5%) 87 (4%) 571 (100%) 

No. of vascular disease locations         

1 867 (60%) 3,934 (87%) 1,814 (80%) 282 (49%) 

2 463 (32%) 567 (12%) 416 (18%) 253 (44%) 

3 125 (9%) 36 (1%) 36 (2%) 36 (6%) 

Laboratory values         

Total cholesterol (mmol/l) 5.3 ± 1.2 4.6 ± 1.1 4.9 ± 1.2 5.1 ± 1.3 

LDL-cholesterol (mmol/l) 3.2 ± 1.1 2.6 ± 0.9 2.9 ± 1.1 3.1 ± 1.1 

HDL-cholesterol (mmol/l) 1.2 ± 0.4 1.2 ± 0.3 1.3 ± 0.4 1.2 ± 0.4 

Non-HDL cholesterol (mmol/l) 4.1 ± 1.3 3.4 ± 1.1 3.6 ± 1.2 3.9 ± 1.3 

Triglycerides (mmol/l) 1.9 ± 1.4 1.7 ± 1.4 1.6 ± 1.2 1.7 ± 1.1 

Estimated GFR (ml/min/1.73m²) 76 ± 20 77 ± 17 77 ± 18 70 ± 20 

Medication use         

Statin 708 (49%) 3,695 (81%) 1,325 (58%) 290 (51%) 

Diuretics 277 (19%) 968 (21%) 527 (23%) 158 (28%) 

ACE inhibitors 347 (24%) 1,694 (37%) 638 (28%) 168 (29%) 

Beta-blockers 421 (29%) 3,407 (75%) 694 (31%) 232 (41%) 

Calcium channel blockers 287 (20%) 1,127 (25%) 358 (16%) 132 (23%) 

Platelet inhibitor 797 (55%) 3,815 (84%) 1,525 (67%) 306 (54%) 

Oral anticoagulants 202 (14%) 550 (12%) 213 (9%) 74 (13%) 

PAD, peripheral artery disease; CAD, coronary artery disease; CVD, cerebrovascular disease; AAA, 1 

abdominal aortic aneurysm; HDL, high-density lipoprotein cholesterol; GFR, glomerular filtration rate 2 

(calculated with Chronic Kidney Disease Epidemiology Collaboration [CKD-EPI] formula). All data 3 

in n (%) or mean ± standard deviation 4 
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Figure 1: MALE-free, MACE-free and MALE/MACE-free survival according to vascular disease 1 

location at baseline 2 

Kaplan-Meier curves according to atherosclerotic disease location. Patients in CAD, CVD and AAA 3 

groups do not have PAD at baseline. MALE, Major Adverse Limb Events; MACE, Major Adverse 4 

Cardiovascular Events; PAD, peripheral artery disease; CAD, coronary artery disease; CVD, 5 

cerebrovascular disease; AAA, abdominal aortic aneurysm.  6 
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Figure 2: Relation between non-HDL-c and SBP and the risk of MALE, MACE and MALE/MACE 1 

according to vascular disease location 2 

This figure shows the hazard rates for the risk of MALE, MACE and MALE/MACE per mmol 3 

increase of non-HDL-c (A) and per 10mmHg increase of SBP (B). A was adjusted for: age, sex, SBP, 4 

DM, smoking and eGFR, B for age, sex, non-HDL-c, smoking, DM, BMI and CRP. PAD, peripheral 5 

artery disease; CAD, coronary artery disease; CVD, cerebrovascular disease; AAA, abdominal aortic 6 

aneurysm; MALE Major Adverse Limb Events; MACE, Major Adverse Cardiovascular Events. 7 
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Figure 3: Relation between smoking and the risk of MALE, MACE and MALE/MACE according to 1 

vascular disease location  2 

 3 

The figure shows the hazard ratios of current smoking versus never smoking for MALE, MACE and 4 

MALE/MACE. Hazard ratios for former smoking are displayed in supplementary figure 1.Models 5 

were adjusted for: age, sex, SBP, non-HDL-c, DM, BMI and eGFR. PAD, peripheral artery disease; 6 

CAD, coronary artery disease; CVD, cerebrovascular disease; AAA, abdominal aortic aneurysm; 7 

MALE. Major Adverse Limb Events; MACE, Major Adverse Cardiovascular Events. 8 
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Figure 4: The population attributable fractions of MALE and MACE for elevated non-HDL-c, 1 

elevated SBP and smoking 2 

This figure shows the population attributable fractions of incident MALE and MACE attributable to 3 

non-HDL-c (>2.6 mmol/L), SBP (>140mmHg) and current smoking ±95% confidence intervals for 4 

patients with (A) PAD and (B) CAD/CVD/AAA. The PAF is the proportion of cases that could be 5 

prevented if the risk factor would be completely removed from the population. PAD, peripheral artery 6 

disease; CAD, coronary artery disease; CVD, cerebrovascular disease; AAA, abdominal aortic 7 

aneurysm; MALE, Major Adverse Limb Events; MACE, Major Adverse Cardiovascular Events; non-8 

HDL-C, non-high-density lipoprotein cholesterol; SBP, systolic blood pressure.  9 

 10 


