https://econtent.hogrefe.com/doi/pdf/10.1024/0301-1526/a001072 - Tuesday, May 02,2023 3:51:48 AM - IP Address:146.4.26.6

Original communication Q»
Role of Lp(a) in patients with

erectile dysfunction undergoing
angioplasty for symptomatic pelvic
artery disease

Christoph Kalka"?®2®, Lisa Lippik'?®, Folker Wenzel*, Hanno Hoppe®®®,
Hak-Hong Keo®, Christian Heiss®’®, and Nicolas Diehm?*®

! Marienhospital Bruehl, Germany

2 Faculty of Medicine, University of Cologne, Germany

3 Vascular Institute Central Switzerland, Aarau, Switzerland

“ University of Applied Sciences Furtwangen, Villingen-Schwenningen, Germany

s Faculty of Medicine, University of Lucerne, Switzerland

® Surrey and Sussex Healthcare NHS Trust, East Surrey Hospital, Redhill, UK

7 Department of Clinical and Experimental Medicine, University of Surrey, Guildford, UK
8 University of Bern, Switzerland

#The authors contributed equally.

Summary: Background: Atherosclerotic disease of erection-related arteries is a major reason for erectile dysfunction (ED). Lp
(a) has been implied in the pathophysiology of atherosclerosis in the coronary and lower limb arteries. Here, we investigated if
Lp(a) plays a specific role in ED due with symptomatic pelvic artery atherosclerosis. Patients and methods: Out of 276
consecutive patients treated for ED with angioplasties on proximal (69%) and distal (31%, distal to Alcock channel) erection-
related arteries, 236 patients (age: 62+10 years) of which Lp(a) values were available were retrospectively analyzed. Results:
The baseline International Index of Erectile Function-15 (IIEF-15) score was 29+15 and significantly increased to 43+20
(increase: 14+21) after treatment at average follow up of 286+201 days. In 25%, Lp(a) values were elevated to more than
30 mg/dL. Hypercholesterolemia, coronary, lower extremity peripheral, and polyvascular disease were more common in
patients with Lp(a) >60 mg/dl. Anatomic arterial lesion distribution (proximal/distal), improvement in IIEF-15 and clinically
driven re-intervention rate (overall 7%) did not differ between patients with <30, 30-59, and >60 mg/dL Lp(a). Conclusions:
While angioplasty is an effective therapy for ED of arterial origin in patients with obstruction of erection-related arteries, Lp(a)
does not seem to play a major role for clinical outcomes in these patients.
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problem in cardiovascular medicine. The prevalence of
ED may be as high as 30% in young men, while it may
be as high as 86% in men older than 80 years [1, 2, 3]. It
is estimated that about 322 million men will suffer from
ED in the year 2025 [4].

ED is seen as a sentinel disease as it is often the first
clinical manifestation of atherosclerosis [5, 6] and can be
clinically evident years before any cardiovascular event
[7, 8]. Several meta-analyses have indicated an increased
risk of cardiovascular disease (CVD), stroke and all-cause
mortality in men with ED [9, 10]. Thus, ED is considered
an independent predictor for major cardiovascular events
including myocardial infarction, cardiac arrest, fatal acute
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CAD: Coronary artery disease

CIA:  Common iliac artery

cTLR: Clinically driven target lesion revascularisation
CVD: Cardiovascular disease
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I1A: Internal iliac artery
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LDL: Low-density lipoprotein
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Introduction

Over the last years, various studies have documented that
erectile dysfunction (ED) is an increasing and common
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coronary syndrome and fatal stroke [11, 12]. In young
patients, ED represents a surrogate marker for coronary
artery disease (CAD) [13]. Indeed, a near 50-fold increase
in CAD incidence was oberserved in men aged 40-49 with
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ED vs. men without, indicating a potential prognostic util-
ity of screening for CVD risk in younger men with ED
[14]. If specific risk factors involved in ED exist is not
known.

Striking similarities in the vascular pathophysiology are
considered the evident link between ED and CVD. ED
shares identical classical risk factors with CVD in other ter-
ritories such as arterial hypertension, diabetes mellitus
(DM), obesity, metabolic syndrome, dyslipidemia, lack of
exercise and particulary cigarette smoking [15]. Interest-
ingly, the specific role of novel risk factors such as Lipopro-
tein(a) [16] in the context of vascular ED is unknown. Lp(a)
is an established independent causal risk factor not only for
CVDs such as myocardial infarction [17] or ischemic stroke
[18] but also for all-cause and cardiovascular mortality [19].
Elevated Lp(a) was found as a risk factor for peripheral
artery disease (PAD) [20], with high Lp(a) levels associated
with an increased risk of developing PAD [21] and more sev-
ere atherosclerosis [22] indicating a direct correlation
between Lp(a) levels and the severity of PAD [23]. Further-
more, the prevalence of severe calcification of femoropopli-
teal lesions was higher in patients with high Lp(a) than
compared to those with low Lp(a) [24]. In addition, Lp(a)
was shown to be independently associated with an impaired
outcome after surgical iliofemoral enarterectomy [25] and
loss of primary patency after endovascular therapy for
femoropopliteal PAD [26].

We hypothesized that Lp(a) may play a specific role in
ED. The objectives of this study are to: (a) describe the dis-
tribution of Lp(a) across a large cohort of patients with ED
undergoing endovascular treatment of pelvic artery
obstructions, (b) determine the association between Lp(a)
level and atherosclerotic lesion pattern and severity; (c)
assess the impact of Lp(a) on clinical outcomes including
symptomatic improvement, mortality and target lesion
revascularisation.

Patients and methods

We retrospectively analyzed records of patients undergoing
angioplasty for symptomatic atherosclerosis in erection
related arteries with ED within a clinical registry approved
by the local ethics committee (SwissPOWER registry,
EKNZ 2018-00408).

Included patients did not respond sufficiently to conser-
vative medical treatment with phosphodiesterase 5 inhibi-
tors (PDES5i) or suffered from severe side effects of the
latter. As the focus was on analyzing the data regarding
the Lp(a) levels in patients with atherosclerotic ED, only
236 out of 276 consecutive patients undergoing angioplas-
ties were included, as Lp(a) values at baseline were not
available in all 276 patients.

Clinical investigation

All patients underwent detailed assessment, such as hor-
monal examination to exclude hypothalamic-pituitary
and/or gonadal disorder, as well as thyroid dysfunction.
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Before they were urologically co-assessed and an urological
pathology of ED excluded.

All patients initially underwent an intensive medical and
sexual case history especially regarding comorbidities and
cardiovascular risk factors.

The International Index of Erectile Function-15 (IIEF-15)
questionnaire was used to quantify treatment-related
changes in patients with erectile dysfunction [27]. The self-
administered IIEF addresses the relevant domains of male
sexual function (that is, erectile function, orgasmic function,
sexual desire, intercourse satisfaction, and overall satisfac-
tion), is psychometrically sound, and has been linguistically
validated in ten languages. It was completed by the patients
before endovascular revascularization and in the context of
the follow up assessment. The minimal achievable score was
five, the highest 75. Under a score of ten, severe ED was high
likely, over 26 it was more improbable.

As part of the diagnostic work-up, vascular duplex ultra-
sound examination was performed in all patients. To exam-
ine the arterial part of the erection related vascular system
a pharmacological erection was induced by intracavernosal
administration of 10 pg of prostaglandin E1 (Alprostadil)
injected into the corpus cavernosum from lateral. When
maximum possible erection was achieved, peak systolic
velocity (PSV) and end diastolic velocity (EDV) were mea-
sured. PSV<0.3 m/s defined pathological arterial flow [28,
29, 30, 31], indicative of an atherosclerotic cause for the
ED. To rule out venous leakage as a cause of vascular
ED, end-diastolic velocity had to be <0.05 m/s [32].

To substantiate the results and gather information
regarding localization and severity of the lesions computed
tomography angiography (CTA) of the iliac and pudendal
arteries was performed.

More data was collected regarding patient comorbidities
and angiographic characteristics of the lesions in erection
related arteries. The lipid profile included total cholesterol,
low-density lipoprotein (LDL) cholesterol, high density
lipoprotein (HDL) cholesterol and Lp(a). Queried comor-
bidities were diabetes mellitus, hypercholesterolemia, arte-
rial hypertension, terminal renal insufficiency (dialysis) and
vascular diseases including CAD, lower extremity PAD and
cerebrovascular disease. Moreover, the patients were ques-
tioned about their current and previous smoking status.

The cohort was subdivided in three groups depending on
their Lp(a)-levels: normal (<30 mg/dL), moderately
increased (30-59 mg/dL) and high (>60 mg/dL) Lp(a).
The above-described data was assigned to these groups
and compared regarding the severity of symptoms, the
improvement of the symptoms after angioplasty, the loca-
tion of the most proximal lesion and number of lesions,
the separate parts of the lipid profile, the comorbidities, risk
factors and clinical necessity of a repeat procedure.

Endovascular therapy

The indication for endovascular therapy was set when
patients still suffered from ED after uneffective medical
therapy with PDE5i and/or intracavernosal prostaglandin
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or had severe side effects/contraindications regarding that
medication. In addition a vascular cause had been estab-
lished by means of duplex ultrasound and non-vascular
causes like psychogenic causes, pelvic trauma/radiation
had been ruled out.

Endovascular therapy was performed as previously
described [33]. Before endovascular revascularization was
carried out, patients were further assessed by selected
angiographic imaging by placing a diagnostic catheter at
the origin of the internal iliac artery via cannulation of
the usually right common femoral artery. By administration
of contrast material, the degree of the arterial obstruction
could be assessed, a lumen compromise >50% hereby con-
firmed the diagnosis of atherogenic ED and indicated
endovascular revascularization. By this means, the exact
location of the lesion(s) could be documented and catego-
rized into proximal (common iliac artery (CIA), internal
iliac artery (IIA), proximal internal pudendal artery (IPA))
and distal (distal internal pudendal artery (IPA), common
penile artery, dorsal penis artery, cavernous artery/deep
penis artery) lesions.

When atherosclerotic lesions were confirmed on intra-
arterial angiographic imaging, endovascular therapy was
performed subsequently. Heparin (5,000 units) was admin-
istered and the lesion was crossed with a 0.014” guidewire.

The reference vessel diameter (RVD) of the lesion was
visually estimated, in case of a RVD <1.5 mm, angioplasty
with a drug-coated balloon was conducted without inserting
a stent. In case of RVD >1.5 mm a drug-eluting stent (DES)
was implanted (Angiolite [iVascular, Barcelona, Spain]). In
case the lesion was not primarily crossable with the DES, a
predilation with an appropriate balloon has been carried out.

Revascularization of bilateral lesions was conducted in
one stage at the operator’s discretion. All patients were trea-
ted by the same operator, who had more than seven years of
experience in the area of endovascular treatment of ED.

After endovascular therapy, patients received a dual pla-
telet inhibition with acetylsalicylic acid 100 mg/d and
clopidogrel 75 mg/d for 6 months. Tadalafil 5 mg/d was
prescribed for 3 weeks.

Statistics

Data are presented as meantstandard deviation. Mean values
were compared by independent t-test or one way-ANOVA for
continuous parameters and Mann-Whitney U or Kruskal-
Wallis test for categorical variables. Outcome data were com-
pared with Kaplan-Meier survival analysis and log-rank test.
P-values of less than 0.05 were regarded as statistically signif-
icant. Analyses were performed with SPSS 28 (IBM). Lp(a) val-
ues of less than 10 mg/dL were treated as zero.

Results

Baseline characteristics

Out of 276 consecutive male patients receiving endovas-
cular therapy of erection-related arteries for ED, we

© 2023 Hogrefe

analyzed 236 patients of which Lp(a) values were available.
In 78 of the patients (33%) the procedure was performed in
two sessions (staged procedure). The mean age was 62+10
years. Overall, 203 patients attended their follow-up
appointments on average 2861201 (SD) days after the
procedure. All patients were alive at the end of the FU
period.

Table I summarizes the patient’s baseline characteristics.

The patients were divided into three groups according to
the level of Lp(a) concentration in plasma at the time of
baseline exams as described above. In 25% of the patients
(n=59) Lp(a) values were elevated above the normal limit of
30 mg/dL. Out of those, 8% (n=18) were in the moderate
group (30-59 mg/dL), 17% (n=41) had high Lp(a) levels
>60 mg/dL. There was no significant difference in terms
of age, total cholesterol, LDL and HDL between the three
groups. A significantly higher proportion of people with ele-
vated Lp(a) had a diagnosis of hypercholesterolaemia,
CAD, PAD and polyvascular disease and were on statin
medication. Within the group of patients with CAD, 43%
had elevated Lp(a) >30 mg/dl (no CAD: 22%) and in
PAD 44% were elevated (no PAD: 23%). On average,
patients with CAD had Lp(a) values of 43+61 mg/dl
[mean+SD] (no CAD: 22+36 mg/dl, p=0.004) and PAD
39+46 mg/dl (not PAD 40+46 mg/dl, p=0.061). There
was no statistically significant difference in terms of Lp(a)
between patients with isolated CAD and PAD.

Distribution of arterial lesions

Figure 1 and Table II show the distribution of (most proxi-
mal) treated lesions according to Lp(a) category. The
majority of treated lesions were proximal to the Alcock
canal (n=163, 69%). The most common lesions treated
were in the internal pudendal artery (55%), followed by
the internal iliac artery (13%) and common penile artery
(129%).

There was no obvious pattern of distribution related to
Lp(a) levels. Between the Lp(a) categories there was no sig-
nificant difference in terms of distribution (proximal vs.
distal to Alcock canal) (p=0.073).

In the majority of cases (n=150, 55%) only one lesion was
treated and in fewer patients two (32%), three (8%), four
(4%) or five (0.4%) lesions were treated. The total number
of lesions requiring angioplasty did not significantly differ
between Lp(a) categories (1.6+0.8, p=0.080).

Clinical success of procedures

At baseline, the clinical erectile function score (IIEF-15)
was 29+15. After the endovascular treatment it significantly
increased to 43120 (increase: 14+21) (p<0.001) at an aver-
age follow up of 286+201 days. The IIEF-15 score at base-
line, after treatment or the change did not differ between
Lp(a) categories (p=0.265, p=0.274, p=0.679). The change
in IEFF-15 also did not differ when proximal or distal
lesions were treated (proximal lesions: increase 14.3+21.3;
distal lesions: increase 12.7421.3; p=0.631) and there was
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Table I. Baseline characteristics

All Lp(a) <30 mg/dL Lp(a) 30-59 mg/dL Lp(a) >60 mg/dL p-value
n (%) 236 (100) 177 (75) 18 (8) 41 (17)
Age (years) 62+10 62+9 57+9 62+11 0.114
Baseline IIEF-15 score 29+15 30£15 32+14 26+14 0.192
FU IIEF-15 score 43+20* 44+19% 36+21% 41£18% 0.309
Change in IIEF score 14£21 14£21 10+21 16+22 0.686
Total cholesterol (mmol/L) 5.0£1.2 5.1£1.1 4.7+1.0 5.0£1.3 0.546
LDL (mmol/L) 3.3£1.0 3.3.£1.0 3.2+1.0 3.4£1.1 0.770
HDL (mmol/L) 1.3+£0.4 1.3£0.4 1.2+#0.3 1.320.4 0.206
Lp(a) (mg/L) 2784543 60+83 4414102 1,1214841 <0.001
Proximal disease n (%) 153 (69) 117 (66) 14 (78) 27 (78) 0.234
Distal disease n (%) 83 (31) 65 (34) 4(22) 14 (22)
Number of lesions (n) 2.0£1.2 2.0£1.1 2.1£1.5 2.3+1.1 0.184
Diabetes mellitus n (%) 49 (18) 31 (18) 5 (28) 9 (21) 0.540
Dialysis (n) 0 0 0 0
Hypercholesterolaemia n (%) 114 (41) 70 (40) 7 (39) 26 (62) 0.034
Hypertension n (%) 140 (51) 88 (55) 9 (50) 21 (50) 0.999
Current smoker n (%) 78 (28) 44 (25) 11 (61) 9 (21) 0.125
Ex smoker n (%) 80 (29) 47 (27) 5(28) 13 (31)
Statin n (%) 115 (42) 69 (39) 9 (50) 25 (61) 0.033
Aspirin n (%) 154 (56) 94 (54) 10 (56) 24 (59) 0.816
Clopidogrel n (%) 29 (11) 18 (10) 1(6) 3(7) 0.724
Oral anticoagulation n (%) 29 (1) 13 (7) 2(11) 5(12) 0.555
Blood pressure lowering medication n (%) 132 (48) 83 (47) 7 (39) 21 (51) 0.682
CAD n (%) 49 (18) 21 (12) 2(11) 14 (33) 0.003
PAD n (%) 31 (11) 15 (9) 3(17) 9 (21) 0.050
CVD n (%) 4 (1) 3(2) 0 1(2) 0.808
Number of vascular beds (CVD/PAD/CAD) 0.3+0.6 0.2+0.5 0.3+0.6 0.6+0.8 0.001
Notes. Values are mean and standard deviation. P values are from one way ANOVA or Kruskal-Wallis test. *p<0.05 vs. baseline.

Proximal lesion treated (%)
0 20 40 60

Common iliac artery (CIA)

_____ Internal pudendal artery (IPA) - proximal

Internal iliac artery (I1A)

Internal pudendal artery (IPA) - distal
Common penile artery
Dorsal penis artery

Cavernous artery / Deep penis artery

mLp(a) <30 mg/dL
mLp(a) 30-59 mg/dL
mLp(a) >60 mg/dL

Figure 1. Distribution of most proximal lesion treated according to Lp(a) values.

no significant difference when multiple lesions were trea- Re-intervention

ted (p=0.606).

Overall, 68.6% of the treated patients clinically
improved after the procedure as indicated by an increase

in the IIEF-15.
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In a few patients (n=6, 2.5%) symptoms persisted or re-
occurred requiring unplanned clinically driven target lesion
revascularisations that were performed at a mean of 776
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Table Il. Anatomic distribution according to most proximal lesion

All Lp(a) <30 mg/dL Lp(a) 30-59 mg/dL Lp(a) >60 mg/dL
Proximal
Common iliac artery (CIA) 2 (1%) 2 (1%)
Internal iliac artery (I1A) 31 (13%) 15 (8%) 4 (22%) 12 (30%)
Internal pudendal artery (IPA) — proximal 130 (55%) 100 (56%) 10 (56%) 20 (49%)
Distal
Internal pudendal artery (IPA) - distal 25 (11%) 21 (12%) 4 (10%)
Common penile artery 28 (12%) 21 (12%) 3 (17%) 4 (10%)
Dorsal penis artery 6 (3%) 6 (3%)
Cavernous artery/Deep penis artery 14 (6%) 12 (7%) 1 (6%) 1 (2%)
10 — -
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Figure 2. Freedom from clinically driven target lesion revascularization (cTLR) did not differ between Lp(a) categories. Log-Rank Mantel Cox

p=0.865.

days (95% CI: 728 days, 823 days). There was no difference
between the Lp(a) categories (p=0.705, log Rank [Mantel
Cox], Figure 2) and between proximal or distal lesions
(p=0.691, Figure 3).

Discussion

Our data show the prevalence of elevated Lp(a) in patients
with ED of arterial cause, that were treated for stenosis in
erection related arteries. The patients with high Lp(a) val-
ues were significantly more affected by CAD, PAD, and
polyvascular disease.

While endovascular treatment significantly clinically
improved erectile dysfunction, our data demonstrate that
Lp(a) does not play a relevant role in regards to clinical
severity of ED, anatomic arterial lesion distribution in erec-
tion-related arteries and clinical outcome after endovascu-
lar treatment. This study adds to this growing body of
evidence and sheds further light on the understanding of
specific risk factors involved in ED.

Lp(a) may be the strongest genetic risk factor for car-
diovascular disease identified so far [34, 35]. Many large
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population studies have shown a strong independent and
causal relationship between high Lp(a) levels not only with
heart disease [36, 37, 38, 39, 40, 41, 42], but also with all-
cause and cardiovascular mortality [19]. It has long been
shown and more recently genetically confirmed that
patients with premature vascular disease like PAD have
over proportionately often elevated plasma levels of Lp(a)
[39, 43]. Apart from male gender, smoking, hypertension
or a positive family history, elevated Lp(a) levels are the
most important CV risk factors in patients with premature
CV disease [44] and associated with a high lifetime risk
of cardiovascular disease similar to those with heterozy-
gous familial hypercholesterolaemia [45]. Lp(a) is thought
to increase the risk of cardiovascular disease by two differ-
ent pathways. Firstly by causing atherosclerosis increaseing
the size of atheroma in artery walls, causing inflammation,
instability and growth of smooth muscle cells. Secondly Lp
(a) also triggers blockage of arteries by interfering with clot-
ting mechanisms and therefore promotes clot development
on the inner surface of blood vessels [46]. We show here for
the first time that 25% of patients with symptomatic ED
exhibited elevated Lp(a) values of >30 mg/dL. It is quite
difficult to put this in perspective with epidemiological data
on Lp(a) in the general population. Most of the surveys
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Figure 3. Freedom from clinically driven target lesion revascularization (cTLR) according to proximal vs distal lesion localization (Log-Rank Mantel

Cox [p=0.691]).

refer to one study, the Copenhagen General Population
Study, which used a cut off of 50 mg/dL. This study showed
that Lp(a) values were increased in 20% of the general pop-
ulation and 36% in patients with CAD [42, 47]. Researchers
that used a 30 mg/dL cut off found elevated Lp(a) levels in
25% of their control groups [48, 49]. In the current study
439% and 44% of patients with CAD and PAD had Lp(a)
levels >30 mg/dL and 22-23% in patients without CAD
and PAD. Taken together our data align with epidemiolog-
ical data on control and vascular disease patients but do not
support that an increased prevalence of elevated Lp(a)
exists in ED patients. Our data confirm previous findings
that the majority of arterial obstructions are located in
the proximal segments including the pudendal artery
(69%) and less frequent in the more distally located penile
arteries (31%) [50]. However, neither the distribution of
lesions nor the severity of ED in terms of IEFF-15 score dif-
fered between patients with and without elevated Lp(a).
This may indicate that the pelvic arteries are rather not
specifically prone to effects of Lp(a). However, in the
groups with elevated Lp(a) the proportion of CAD, PAD
and polyvascular disease were significantly higher. This
would be expected from previous research. It is known that
ED and CVD share common classical risk factors such as
the ones mentioned above, as well as obesity, diabetes,
metabolic syndrome and lack of exercise [51, 52].
Researchers have used CVD risk factors or protective fac-
tors to study its relationship with ED, and have confirmed
that ED prevalence was positively associated with diabetes,
obesity, hypertension, heart disease, and psychological
stress in middle and old aged men [10]. An association
between ED and hyperlipidemia has been established with
high concentrations of LDL and low levels of HDL being
strong risk factors for penile atherosclerosis [53]. In our
current patient cohort, cardiovascular risk factors like
hypercholesterolaemia (41%), hypertension (51%) and
smoking (28%) were quite frequent. 18% and 11% were
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previously diagnosed with cardiovascular diseases CAD
and PAD. Previous studies showed a high incidence of
hypertension in ED patients (41-42%) vs. 19% in men with-
out ED [54, 55]. Around 20% were affected by diabetes [55,
56], approximately 23% (vs. 17% in the control group) were
smokers [57]. Our data confirm these findings and partly
even exceed them as outlined above. Taken together, ED
is a sentinel disease [5, 6] and men presenting with ED
should be considered for CVD risk assessment [58] includ-
ing Lp(a) as this should be considered at least once in each
adult person’s lifetime to identify those with very high Lp(a)
levels and for the purpose of reclassification [45].

Endovascular treatment can significantly improve symp-
toms of ED. Over the last decade various studies investi-
gated the efficiency of endovascular ED treatment. In
2014-2018 analysis of the PERFECT registry, PERFECT
studies-1 and -2 found clinical success rates of 62%, 60%
and 50% [59, 60, 61] after endovascular treatment. A
recent meta-analysis of 162 patients confirmed these
results by establishing a clinical improvement of 63% of
the cohort [62]. In our current study, the proportion of
patients that exhibited clinical improvement of ED was
69% supporting the clinical utility of endovascular revascu-
larization in ED. Furthermore, while other trials used the
IIEF-5 score, we used the IIEF-15 questionnaire to examine
the clinical expression of ED. That questionnaire contains
ten more questions regarding quality, frequency and confi-
dence regarding the erection, which makes it more precise
and might even increase the value of our proven efficiency
rate.

In the present study, only a small number of clinically
driven target lesion revascularizations (cTLR) were
required (2.5%). Lp(a) did not affect the rate of reinterven-
tions. Currently there are no comparable data regarding
cTLR in ED patients with a focus on Lp(a) levels. In
contrast, Lp(a) and cTLR/in-stent restenosis became a
subject of interest in endovascular treatment of other
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cardiovascular diseases in particular coronary interven-
tions. The results are controversial. While some studies
could not find a significant relation between high Lp(a)
levels and restenosis [63, 64] others indicated Lp(a) as an
independent predictor for these [65]. A recent meta-analy-
sis found that elevated plasma Lp(a) seems to be associated
with in-stent restenosis, but apparently highly dependent
on the patient’s ethnicity, which in this case was mostly
Asian [66] which is not comparable to our data in a Cau-
casian population.

Limitations

Several limitations of the current study need to be taken
into account when interpreting the results. These are
mostly related to the retrospective analysis of routine data,
relatively small samples size and number of cTLR. All
patients were scheduled for a follow-up appointment after
the endovascular procedure to evaluate the clinical success.
The observed time between procedure and clinic appoint-
ment was very heterogeneous (mean time+SD: 2861201
days). If the procedure was technically successful, and
symptoms had improved the patients were usually dis-
charged from the clinic after this appointment and
instructed to come back if symptoms re-occurred or wors-
ened. The number of patients and ¢TLR recorded was
low (n=6) and 40 patients needed to be excluded because
Lp(a) baseline values were not available. We cannot rule
out that patients might have been missed because they
did not come in to report worsening symptoms or went to
another physician to seek treatment. However comparable
studies investigating the role of Lp(a) in other vascular
regions had similar or much smaller numbers of patients
and yet were able to show a clear association between Lp
(a) levels and lesion and restenosis severity [24, 26].

Conclusions

Our data in patients with severe ED confirm that elevated
Lp(a) levels are associated with hypercholesterolemia,
CAD, PAD and polyvascular disease. While endovascular
treatment of erection-related arteries is a safe and effective
mean to improve ED, there was no association between ele-
vated Lp(a), clinical severity, arterial lesion distribution or
cTLR. Thus, Lp(a) might not play a major specific role in
atherosclerotic disease and endovascular treatment of
erection related pelvic arteries. However, patients with
ED should be screened for CVD risk factors and this may
be a good time to evaluate Lp(a) levels as part of the assess-
ment. Our findings provide further evidence that the
human vasculature is very heterogeneous and that the
impact of different risk factors on atherosclerotic disease
progression varies greatly between regions as already
demonstrated in the Scottish heart Health Cohort for
CHD and PAD [67].
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