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S. Steiner

Aus der Abteilung fiir Interventionelle Angiologie, Universitat Leipzig

Low-Density Lipoprotein Cholesterol Lowering With Evolocumab and Outcomes in Pa-
tients With Peripheral Artery Disease: Insights From the FOURIER Trial (Further Cardio-
vascular Outcomes Research With PCSK9 Inhibition in Subjects With Elevated Risk)

Bonaca MP, et al. Circulation 2018; 137: 338-50.

Abstract

Background: The PCSK9 (proprotein
convertase subtilisin/kexin type 9)
inhibitor evolocumab reduced low-den-
sity lipoprotein cholesterol and cardio-
vascular events in the FOURIER trial
(Further Cardiovascular Outcomes Re-
search With PCSK9 Inhibition in Sub-
jects With Elevated Risk). We investi-
gated the efficacy and safety of
evolocumab in patients with peripheral
artery disease (PAD) as well as the ef-
fect on major adverse limb events.
Methods: FOURIER was a randomized
trial of evolocumab versus placebo in
27,564 patients with atherosclerotic
disease on statin therapy followed for a
median of 2.2 years. Patients were iden-
tified as having PAD at baseline if they
had intermittent claudication and an
ankle brachial index of < 0.85, or if they
had a prior peripheral vascular proce-
dure. The primary end point was a
composite of cardiovascular death,
myocardial infarction, stroke, hospital
admission for unstable angina, or coro-

Kommentar

nary revascularization. The key secon-
dary end point was a composite of
cardiovascular death, myocardial in-
farction, or stroke. An additional out-
come of interest was major adverse limb
events defined as acute limb ischemia,
major amputation, or urgent peripheral
revascularization for ischemia.

Results: Three thousand six hundred
forty-two patients (13.2%) had PAD
(1505 with no prior myocardial infarc-
tion or stroke). Evolocumab significant-
ly reduced the primary end point con-
sistently in patients with PAD (hazard
ratio [HR] 0.79; 95% confidence inter-
val [CI], 0.66-0.94; p = 0.0098) and
without PAD (HR 0.86; 95% CI, 0.80-
0.93; p = 0.0003; Pinteraction = 0.40).
For the key secondary end point, the
HRs were 0.73 (0.59-0.91; p = 0.0040)
for those with PAD and 0.81 (0.73-0.90;
p < 0.0001) for those without PAD
(Pinteraction = 0.41). Because of their
higher risk, patients with PAD had larg-
er absolute risk reductions for the pri-

mary end point (3.5% with PAD, 1.6%
without PAD) and the key secondary
end point (3.5% with PAD, 1.4% with-
out PAD). Evolocumab reduced the risk
of major adverse limb events in all
patients (HR, 0.58; 95% CI, 0.38-0.88;
p = 0.0093) with consistent effects in
those with and without known PAD.
There was a consistent relationship be-
tween lower achieved low-density lipo-
protein cholesterol and lower risk of
limb events (p = 0.026 for the beta coef-
ficient) that extended down to < 10 mg/
dL.

Conclusions: Patients with PAD are at
high risk of cardiovascular events, and
PCSK9 inhibition with evolocumab sig-
nificantly reduced that risk with large
absolute risk reductions. Moreover,
lowering of low-density lipoprotein
cholesterol with evolocumab reduced
the risk of major adverse limb events.
Clinical Trial Registration:
https://www.clinicaltrials.gov.

Unique identifier: NCT01764633.

Diese Subgruppen-Analyse der Fourier-Studie untersuch-
te die Wirkung des PCSK9-Inhibitors Evolocumab versus
Placebo zusitzlich zur Statintherapie bei 3652 Patienten mit
symptomatischer PAVK (Claudicatio intermittens mit ABI
< 0,85 oder fritherer vaskuldrer Eingriff). Im Einklang mit
den Ergebnissen der gesamten Studienkohorte konnte im
Evolocumab-Arm eine signifikante Reduktion des kombinier-
ten Endpunktes kardiovaskuldrer Tod, Myokardinfarkt und
Schlaganfall erreicht werden. Aufgrund der hohen Ereignisra-
te bei PAVK-Patienten war die absolute Risikoreduktion sogar
ausgepragter als im Kollektiv ohne PAVK. Zudem zeigte sich

auch eine Verminderung von sogenannten ,unerwiinschten
Gliedmafien-Ereignissen” (MALE, major adverse limb events:
akute Extremitdtenischdmie, Major-Amputation oder drin-
gende Gefif3-Intervention) durch Evolocumab im Vergleich
zu Placebo.

Praxisrelevanz

Diese Analyse unterstreicht die Wirksamkeit von PCSK9-
Inhibitoren bei PAVK-Patienten. Sie profitieren aufgrund des
hohen kardiovaskularen Risikos besonders von einer starken
LDL-Senkung.

Pharmacomechanical Catheter-Directed Thrombolysis for Deep-Vein Thrombosis

Vedantham S, et al. N Engl ] Med 2017; 377: 2240-52.

Abstract

Background: The post-thrombotic
syndrome frequently develops in
patients with proximal deep-vein
thrombosis despite treatment with anti-
coagulant therapy. Pharmacomechani-
cal catheter-directed thrombolysis

(hereafter ,,pharmacomechanical
thrombolysis®) rapidly removes throm-
bus and is hypothesized to reduce the
risk of the post-thrombotic syndrome.
Methods: We randomly assigned 692
patients with acute proximal deep-vein

thrombosis to receive either anticoagu-
lation alone (control group) or anti-
coagulation plus pharmacomechanical
thrombolysis (catheter-mediated or
device-mediated intrathrombus deliv-
ery of recombinant tissue plasminogen
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activator and thrombus aspiration or
maceration, with or without stenting).
The primary outcome was development
of the post-thrombotic syndrome be-
tween 6 and 24 months of follow-up.
Results: Between 6 and 24 months,
there was no significant between-group
difference in the percentage of patients
with the post-thrombotic syndrome
(47% in the pharmacomechanical-
thrombolysis group and 48% in the
control group; risk ratio, 0.96; 95%
confidence interval [CI], 0.82-1.11;

p = 0.56). Pharmacomechanical throm-
bolysis led to more major bleeding
events within 10 days (1.7% vs 0.3% of
patients, p = 0.049), but no significant

Kommentar

Ein postthrombotisches Syndrom (PTS) entwickelt sich bei ca.
der Hilfte jener Patienten, die eine tiefe Venenthrombose im Be-

difference in recurrent venous
thromboembolism was seen over the
24-month follow-up period (12% in
the pharmacomechanical-thrombolysis
group and 8% in the control group,

p = 0.09). Moderate-to-severe post-
thrombotic syndrome occurred in 18%
of patients in the pharmacomechanical-
thrombolysis group versus 24% of those
in the control group (risk ratio, 0.73;
95% CI, 0.54-0.98; p = 0.04). Severity
scores for the post-thrombotic syn-
drome were lower in the pharmacome-
chanical-thrombolysis group than in
the control group at 6, 12, 18, and 24
months of follow-up (p < 0.01 for the
comparison of the Villalta scores at

each time point), but the improvement
in quality of life from baseline to 24
months did not differ significantly be-
tween the treatment groups.
Conclusions: Among patients with
acute proximal deep-vein thrombosis,
the addition of pharmacomechanical
catheter-directed thrombolysis to anti-
coagulation did not result in a lower
risk of the post-thrombotic syndrome
but did result in a higher risk of major
bleeding. (Funded by the National
Heart, Lung, and Blood Institute and
others).

Clinical Trial Registration:
https://www.clinicaltrials.gov.

Unique identifier: NCT00790335.

Im Vergleich zur alleinigen Antikoagulation zeigte sich nach 2

reich von Becken oder Oberschenkel erleiden. Eine Antikoagu-

lation in der Akutphase (Heparine, direkte orale Antikoagulan-

zien) verhindert in erster Linie die Progression der Thrombose

und das Auftreten einer Lungenembolie, aber nicht das PTS.
In der ATTRACT-Studie wurde untersucht, wie weit hier eine
standardmaflige Antikoagulation in Kombination mit einer Ka-
theterbehandlung mit lokaler Lyse und mechanischer Throm-

busentfernung einen Nutzen zur Verhinderung des PT'S bringt.

Jahren kein zusétzlicher Vorteil in der Kombinationsgruppe. Al-
lerdings traten hier vermehrt Blutungskomplikationen auf.

Praxisrelevanz

Es gibt weiterhin keine generelle Empfehlung einer interven-
tionellen Behandlung von tiefen Becken-Beinvenenthrombo-
sen zur Verhinderung des PTS. Eine solche Behandlung sollte
nur in ausgewahlten Fallen in spezialisierten Zentren mit ent-
sprechender Erfahrung erfolgen.

Effect of Granulocyte-Macrophage Colony-Stimulating Factor With or Without Super-
vised Exercise on Walking Performance in Patients With Peripheral Artery Disease: The
PROPEL Randomized Clinical Trial

McDermott MM, et al. JAMA 2017; 318: 2089-98.

Abstract

Importance: Benefits of granulocyte-
macrophage colony-stimulating factor
(GM-CSF) for improving walking
ability in people with lower extremity
peripheral artery disease (PAD) are
unclear. Walking exercise may augment
the effects of GM-CSF in PAD, since ex-
ercise-induced ischemia enhances pro-
genitor cell release and may promote
progenitor cell homing to ischemic calf
muscle.

Objectives: To determine whether GM-
CSF combined with supervised tread-
mill exercise improves 6-minute walk
distance, compared with exercise alone
and compared with GM-CSF alone; to
determine whether GM-CSF alone im-
proves 6-minute walk more than place-
bo and whether exercise improves
6-minute walk more than an attention
control intervention.

Design, Setting and Participants: Ran-
domized clinical trial with 2x2 factorial
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design. Participants were identified
from the Chicago metropolitan area
and randomized between January 6,
2012, and December 22, 2016, to 1 of 4
groups: supervised exercise + GM-CSF
(exercise + GM-CSF) (n=53), super-
vised exercise + placebo (exercise alone)
(n=53), attention control + GM-CSF
(GM-CSF alone) (n=53), attention
control + placebo (n=51). The final fol-
low-up visit was on August 15, 2017.
Interventions: Supervised exercise con-
sisted of treadmill exercise 3 times
weekly for 6 months. The attention con-
trol consisted of weekly educational lec-
tures by clinicians for 6 months. GM-
CSF (250 pg/m2/d) or placebo were
administered subcutaneously (double-
blinded) 3 times/wk for the first 2
weeks of the intervention.

Main Outcomes and Measures: The
primary outcome was change in
6-minute walk distance at 12-week fol-

low-up (minimum clinically important
difference, 20 m). P-values were adjust-
ed based on the Hochberg step-up
method.

Results: Of 827 persons evaluated,

210 participants with PAD were rando-
mized (mean age, 67.0 [SD, 8.6] years;
141 [67%] black, 82 [39%] women). One
hundred ninety-five (93%) completed
12-week follow-up. At 12-week follow-
up, exercise + GM-CSF did not signifi-
cantly improve 6-minute walk distance
more than exercise alone (mean differ-
ence, —6.3 m [95% CI, -30.2 to +17.6];
p=0.61) or more than GM-CSF alone
(mean difference, +28.7 m [95% CI,
+5.1 to +52.3]; Hochberg-adjusted
p=0.052). GM-CSF alone did not
improve 6-minute walk more than at-
tention control + placebo (mean dif-
ference, —-1.4 m [95% CI, -25.2 to
+22.4]; p = 0.91). Exercise alone im-
proved 6-minute walk compared with
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attention control + placebo (mean differ-  ute walk distance compared with atten- benefits of exercise but do not support
ence, +33.6 m [95% CI, +9.4 to +57.7]; tion control + placebo, whereas GM-CSF  using GM-CSF to treat walking impair-
Hochberg-adjusted p =0.02). did not significantly improve walking ment in patients with PAD.
Conclusions and Relevance: Among pa-  performance, either when used alone or  Clinical Trial Registration:

tients with PAD, supervised treadmill when combined with supervised tread- https://www.clinicaltrials.gov.

exercise significantly improved 6-min- mill exercise. These results confirm the Unique identifier: NCT01408901.
Kommentar

Verschiedene Untersuchungen konnten den Nutzen eines
supervidierten Gehtrainings bei Claudicatio intermittens in
Hinblick auf eine Verbesserung der Gehstrecke belegen. In
dieser Studie wurde nun untersucht, ob eine parallele Gabe
von GM-CSF (Granulocyte-macrophage colony-stimulating
factor) eine zusitzliche Verbesserung bewirkt. GM-CSF soll
die Anzahl von zirkulierenden endothelialen Progenitorzellen
erhéhen und dadurch zu einer verstdrkten Neo-Angiogenese
und verbesserten Durchblutung fithren. In dieser Studie zeigte

Korrespondenzadresse:

PD Dr. Sabine Steiner

Klinik und Poliklinik fiir Angiologie
Universititsklinikum Leipzig

D-04103 Leipzig, Liebigstrafse 20

E-Mail: sabine.steiner@medizin.uni-leipzig.de

sich keine zusétzliche Wirkung der GM-CSF-Gabe - weder in
der Trainings- noch in der Kontrollgruppe.

Praxisrelevanz

Das Konzept einer verstarkten Neo-Angiogenese durch endo-
theliale Progenitorzellen bei Patienten mit PAVK ist attraktiv,
allerdings gibt es weiterhin keine klinischen Studien, die dies
erfolgreich umsetzen konnten.
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