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S. Steiner

Aus der Klinik und Poliklinik für Angiologie, Universität Leipzig

	� Heart failure, peripheral artery disease, and dapagliflozin: a patient-level meta-analysis of 
DAPA-HF and DELIVER
Butt JH, et al. Eur Heart J 2023; https://doi.org/10.1093/eurheartj/ehad276 [Online ahead of print].

Abstract
Aims: Because an increased risk of am-
putation with canagliflozin was report-
ed in the CANVAS trials, there has 
been a concern about the safety of sodi-
um-glucose cotransporter 2 inhibitors 
in patients with peripheral artery dis-
ease (PAD) who are at higher risk of 
amputation.
Methods and Results: A patient-level 
pooled analysis of the DAPA-HF and 
DELIVER trials, which evaluated the 
efficacy and safety of dapagliflozin 
in patients with heart failure (HF) with 
reduced, mildly reduced/preserved 
ejection fraction, respectively, was con-
ducted. In both trials, the primary 
outcome was the composite of worsen-
ing HF or cardiovascular death, and 
amputation was a prespecified safety 
outcome. Peripheral artery disease 
history was available for 11 005 of the 
total 11 007 patients. Peripheral artery 

disease was reported in 809 of the 
11 005 patients (7.4%). Median follow-
up was 22 months (interquartile range 
17–30). The rate of the primary out-
come (per 100 person-years) was higher 
in PAD patients than that in non-PAD 
patients: 15.1 [95% confidence interval 
(CI) 13.1–17.3) vs. 10.6 (10.2–11.1]; 
adjusted hazard ratio 1.23 (95% CI 
1.06–1.43). The benefit of dapagliflozin 
on the primary outcome was consistent 
in patients with [hazard ratio 0.71  
(95% CI 0.54–0.94)] and without PAD 
[0.80 (95% CI 0.73–0.88)] (Pinteraction 
= 0.39). Amputations, while more 
frequent in PAD patients, were not 
more common with dapagliflozin, 
compared with placebo, irrespective of 
PAD status (PAD, placebo 4.2% vs. da-
pagliflozin 3.7%; no PAD, placebo 0.4% 
vs. dapagliflozin 0.4%) (Pinteraction = 
1.00). Infection rather than ischaemia 

was the main trigger for amputation, 
even in patients with PAD.
Conclusion: The risk of worsening HF 
or cardiovascular death was higher in 
patients with PAD, as was the risk of 
amputation. The benefits of dapagliflo-
zin were consistent in patients with 
and without PAD, and dapagliflozin did 
not increase the risk of amputation.

	� Bempedoic acid and cardiovascular outcomes in statin-intolerant patients
Nissen SE, et al. N Engl J Med 2023; 388: 1353–64.

Abstract
Objective: Bempedoic acid, an ATP 
citrate lyase inhibitor, reduces low-den-
sity lipoprotein (LDL) cholesterol levels 
and is associated with a low incidence 
of muscle related adverse events; its ef-
fects on cardiovascular outcomes re-
main uncertain.
Methods: We conducted a double-
blind, randomized, placebo-controlled 
trial involving patients who were unable 
or unwilling to take statins owing to 
unacceptable adverse effects (“statin-in-
tolerant” patients) and had, or were at 
high risk for, cardiovascular disease. 
The patients were assigned to receive 
oral bempedoic acid, 180 mg daily, or 
placebo. The primary end point was 
a four-component composite of major 
adverse cardiovascular events, defined 
as death from cardiovascular causes, 

nonfatal myocardial infarction, nonfatal 
stroke, or coronary revascularization.
Results: A total of 13,970 patients 
underwent randomization; 6992 were 
assigned to the bempedoic acid group 
and 6978 to the placebo group. The 
median duration of follow-up was 40.6 
months. The mean LDL cholesterol 
level at baseline was 139.0 mg per deci-
liter in both groups, and after 6 months, 
the reduction in the level was greater 
with bempedoic acid than with placebo 
by 29.2 mg per deciliter; the observed 
difference in the percent reductions was 
21.1 percentage points in favor of bem-
pedoic acid. The incidence of a primary 
end-point event was significantly lower 
with bempedoic acid than with placebo 
(819 patients [11.7%] vs. 927 [13.3%]; 
hazard ratio, 0.87; 95% confidence in-

terval [CI], 0.79 to 0.96; P = 0.004), 
as were the incidences of a composite of 
death from cardiovascular causes, non-
fatal stroke, or nonfatal myocardial 
infarction (575 [8.2%] vs. 663 [9.5%]; 
hazard ratio, 0.85; 95% CI, 0.76 to 0.96; 
P = 0.006); fatal or nonfatal myocardial 
infarction (261 [3.7%] vs. 334 [4.8%]; 
hazard ratio, 0.77; 95% CI, 0.66 to 0.91; 
P = 0.002); and coronary revasculari
zation (435 [6.2%] vs. 529 [7.6%]; 
hazard ratio, 0.81; 95% CI, 0.72 to 0.92; 
P = 0.001). Bempedoic acid had no sig-
nificant effects on fatal or nonfatal 
stroke, death from cardiovascular caus-
es, and death from any cause. The inci-
dences of gout and cholelithiasis were 
higher with bempedoic acid than with 
placebo (3.1% vs. 2.1% and 2.2% vs. 
1.2%, respectively), as were the inci-
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Die Ergebnisse dieser kombinierten 
Meta-Analyse unterstreichen die Si-
cherheit und Effektivität des SGLT-2-In-
hibitors Dapagliflozin bei Patienten mit 
peripherer arterieller Verschlusskrank-
heit und parallel vorliegender Herz-
insuffizienz. Es wurde kein Anzeichen 
für eine erhöhte Amputationsrate bei 
konsistentem Benefit bei Patienten 
mit oder ohne PAVK gefunden.
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dences of small increases in serum 
creatinine, uric acid, and hepatic-
enzyme levels.
Conclusions: Among statin-intolerant 
patients, treatment with bempedoic 
acid was associated with a lower risk of 
major adverse cardiovascular events 
(death from cardiovascular causes, non-
fatal myocardial infarction, nonfatal 
stroke, or coronary revascularization).

	� Outcomes of percutaneous intervention in patients with Takayasu arteritis
Joseph G, et al. J Am Coll Cardiol 2023; 81: 49–64.

Abstract
Background: The status of vascular le-
sion treatment using percutaneous 
intervention (PI) in Takayasu arteritis 
(TAK) remains unresolved.
Objectives: This study sought to de
velop PI strategies appropriate for  
TAK.
Methods: A prospectively maintained 
single-center database of TAK PI proce-
dures from 1996 to 2022 was analyzed 
retrospectively. Obstructive lesions 
were treated by elective stenting (using 
bare or covered stents), balloon angio-
plasty (BA), or cutting-balloon angio-
plasty (CBA), with adjunctive stenting 
for suboptimal BA or CBA results. PIs 
were repeated in restenotic lesions until 
sustained success was obtained. Aortic 
or peripheral aneurysms and spontane-
ous aortic dissections were treated with 
covered stents or endografts. Immuno-
suppressive therapy, started before PI, 
was continued long term.
Results: A total of 942 patients under-
went PI to treat 2,450 arterial lesions 
(2,365 stenoses or occlusions, 85 aneu-

rysms or dissections) in 630 subclavian 
or axillary, 586 renal, 463 aortic, 333 
carotid, 188 mesenteric, 116 iliac, 71 
coronary, and 63 other arteries; 3,805 
PIs were performed (1.55 PIs per lesion; 
range 1-7 PIs per lesion). Early success 
was obtained in 2,262 (92.3%), and late 
success in 1,460 (84.5%) of 1,727 le-
sions with a median of 39 months (IQR: 
15-85 months) of follow-up. Repeated 
PIs increased late success in obstructive 
lesions from 48.6% to 83.3%. A total of 
1,687 elective stenting lesions achieved 
88% late success with 1.49 PIs per le-
sion; covered stents (1.18 PIs per lesion) 
restenosed less than bare stents (1.51 
PIs per lesion; P < 0.001). A total of 183 
(36%) of 513 BA-treated lesions had 
good outcomes without adjunctive 
stenting; 122 CBA-treated lesions had 
19% dissections and 8% ruptures 
or pseudoaneurysm formations. Aneu-
rysms or dissections had 91.3% late 
success after PI. A total of 472 compli-
cations occurred in 415 (17%) lesions; 
375 (79%) were resolved.

Conclusions: Most vascular lesions in 
TAK can be effectively, safely, and dura-
bly treated using predominantly stent-
based PI strategies.

Praxisrelevanz

Statinintoleranz und in der Folge Ablehnung einer Statin-Einnahme spielen in der Pra-
xis eine große Rolle, auch wenn bei vielen Patienten unerwünschte Wirkungen häufig 
unzureichend dokumentiert und nachvollzogen werden können. Eine Therapie mit 
Bempedoinsäure wird für diese Patienten eine wirksame Alternative darstellen.

Praxisrelevanz

Bislang gab es nur kleinere Studien zur 
endovaskulären Revaskularisation bei 
Patienten mit Takakyasu-Arteriitis. Die 
Daten dieser großen Registerstudie 
über einen langen Zeitraum zeigen bei 
einer großen Zahl von Patienten mit 
ganz unterschiedlichen Läsionen gute 
Ergebnisse sowie die Sicherheit einer 
endovaskulären Intervention. 
Bei entsprechender Symptomatik und 
nach multidisziplinärer Vorstellung 
kann auch bei Patienten mit Taka-
kyasu-Arteriitis eine Indikation zur 
minimal-invasiven Revaskularisation 
gestellt werden.
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