class II B, level B evidence for the treat-
ment of femoropopliteal ISR with DCB,
while the 2016 American College of
Cardiology/American Heart Association
guidelines for the management of lower
extremity peripheral artery disease issues
no recommendations. Contrary to our
results, a previous meta-analysis of 3
studies concluded DCB provides better
clinical performances as compared to
standard balloon angioplasty at 1-year
follow-up. However, the study had limi-
tations, as it included studies with follow
up between 6 and 12 months, and lacked
long-term follow-up. The present meta-
analysis included studies with a 3-year
follow-up. Additional the previous analy-
sis reported no benefit in Rutherford
classification or ankle-brachial index at
1-year follow-up. The present meta-anal-
ysis also has a few limitations. First, it is
a study-level meta-analysis. Second, both
RCTs and observational studies were
included in the present meta-analysis,
though the majority was constituted
by RCTs. In conclusion, the present
meta-analysis found no difference in the
risk of all-cause mortality or target vessel
revascularization between DCB com-
pared with standard balloon angioplasty
in femoropopliteal ISR patients.
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Background. There has been a continuous debate about the survival benefit of percutane-
ous coronary intervention (PCI) for the management of patients with stable ischemic heart
disease (SIHD) and moderate to severe ischemia. In this study we aimed to summarize the
currently available evidence from randomized controlled trials (RCTs) on PCI versus
medical therapy (MT) for patients with STHD.

Methods. An electronic database search was conducted for RCTs that compared PCI on
top of MT versus MT alone. A random effects model was used to calculate relative risk
(RR) and 95% confidence intervals (CIs).

Results. A total of 7 RCTs with 10,043 patients with a mean age of 62.54 £ 1.56 years and a
median follow up of 3.9 years were identified. Among patients with SIHD and moderate to
severe ischemia by stress testing, PCI didn’t show any benefit for the primary outcome of
all-cause mortality compared to MT(RR = 0.85; 95% CI 0.646—1.12; p = 0.639). There
was also no benefit in cardiovascular (CV) death (RR = 0.88 ; 95% CI 0.71—1.09; p = 0.18)
or myocardial infarction (MI) (RR = 0.271; 95% CI 0.782—1.087; P = 0.327) in the PCI
group as compared to MT.

Conclusion. Among patients with STHD and evidence of moderate to severe ischemia by
stress testing, PCI on top of MT appears to add no mortality benefit as compared to with
MT alone. © 2020 Elsevier Inc. All rights reserved. (Am J Cardiol 2020;133:168—185)

percutaneous coronary observational studies have shown that

with stable coronary artery disease as

intervention (PCI) reduces death or
myocardial infarction in patients with
stable coronary artery disease remains
controversial. Although data from large

the presence of moderate or severe
myocardial ischemia’ increases the risk
of death and myocardial infarction and
that PCI reduces this risk in patients

compared with medical therapy (MT)
alone, randomized controlled trials,
including the Clinical Outcomes Utiliz-
ing Revascularization and Aggressive
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DruG Evaluation trial” and the recently
published International Study of Com-
parative Health Effectiveness with
Medical and Invasive Approaches
(ISCHEMIA) trial’ showed no mortal-
ity benefit with an invasive approach
compared to MT alone among those
with moderate to severe ischemia at
baseline. ISCHEMIA, however, was
not powered for mortality as it was a
secondary outcome. To address this, we
performed a meta-analysis of random-
ized controlled trials comparing PCI
plus MT versus MT alone in stable cor-
onary artery disease patients to evaluate
end points of all-cause mortality, car-
diovascular mortality, and myocardial
infarction in a larger cohort of patients
with objective evidence of myocardial
ischemia.

We searched electronic databases
including PubMed, EMBASE,
Cochrane library for randomized con-
trolled trials comparing PCI+MT to
MT alone. We included only random-
ized controlled trials utilizing contem-
porary guideline-directed MT and
documented objective evidence of
ischemia by either treadmill exercise,
myocardial imaging (stress perfusion
scintigraphy), or by fractional flow
reserve.” © The primary end point
for our meta-analysis was all-cause
mortality reported at maximum follow-
up. Secondary outcomes included

Table 1
Characteristics of included trials.

cardiovascular mortality and myocar-
dial infarction. All outcomes are
reported as relative risks. Analyses
were performed using the random-
effects model, heterogeneity was
assessed using the I statistic test, and
all statistical analyses were performed
using the R studio software.

A total of 10,043 patients with
median follow-up of 3.9 years (range:
3.25 to 5) from 7 randomized controlled
trials (Table 1) were included in the
current analysis.”* Mean age was 62.5
+ 1.6 years and 80% were men. Com-
pared with MT alone, PCI plus MT
showed no benefit for all-cause mortal-
ity (relative risk = 0.96; 95% confidence
interval [CI] 0.83, 1.11; p=0.639, I
0%), cardiovascular death (relative
risk=0.88; 95% CI 0.71 to 1.09;
p=0.18, I* 0%) or myocardial infarc-
tion (relative risk =0.27; 95% CI 0.78
to 1.08; p=0.33, I? 26%; Figure 1).
Sensitivity analyses showed no differ-
ence in final estimates for each out-
come. Meta-regression assessing the
effect of mean ejection fraction and age
showed no effect on outcomes.

In this study-level meta-analysis of
stable coronary artery disease patients
with documented evidence of ischemia
at baseline, we observed no benefit of
PCI plus MT versus MT alone in reduc-
ing all-cause mortality, cardiovascular
mortality, or myocardial infarction. Our

The American Journal of Cardiology (www.ajconline.org)

results contrast with earlier meta-analy-
ses which did not include results from
ISCHEMIA and were limited to only
three studies with short-term follow-
up.”

Our analysis has certain limitations.
In some trials, revascularization was
not coronary lesion specific, was guided
by stress imaging, and was based on
interventionalist  discretion,  which
might have contributed to a lack of effi-
cacy in PCl-treated patients. The use of
fractional flow reserve, an invasive
physiologic measure, was limited only
to the Fractional Flow Reserve versus
Angiography for Multivessel Evalua-
tion trial” and a proportion of patients
in ISCHEMIA. Furthermore, the num-
ber of narrowed coronary arteries and
lesion severity may have differed
across studies. Finally, this analysis
applies only to stable coronary artery
disease patients with normal ejection
fraction and without left main disease.

In conclusion, in this meta-analysis
of stable coronary artery disease
patients with objective evidence of
moderate to severe ischemia at base-
line, including the recent ISCHEMIA
trial, PCI when added to medical ther-
apy did not reduce all-cause death,
cardiovascular mortality, or myocar-
dial infarction when compared with
guideline-directed medical therapy
alone.

Study Hambrecht et al® 2004 MASS II° 2007 COURAGE? 2007 JSAP’ 2008 BARI 2D* 2009 FAME 22018 ISCHEMIA® 2020
PCI+MT MT PCI+MT MT PCI+MT MT PCI+MT MT PCI+MT MT PCI+MT MT PCI+MT MT
Number of participants 50 51 205 203 1149 1138 192 192 402 399 447 441 2588 2591
Age, mean (years) 61 62 60 60 62 62 64 64 62 62 64 64 64 64
Men 100% 100% 67%  69% 85% 85% 75% 15% 170%  70% 80% 71%  17% 78%
Diabetes Mellitus 22% 24% 23%  36% 32% 35%  40% 40% 100% 100% 28% 27%  41% 42%
Myocardial Infarction 40% 51% 52%  39% 38% 39% 14% 15% 32% 32% 37% 37% 19% 19%
Ejection Fraction 62% 64% 67%  68% 61% 61% 64% 65% 57%  57% NA NA 60% 60%
Mean number of coronary 1.52 1.6 2 2 1.98 2.0 1.32 1.3 1.94 1.94 1.87 1.73 2.22 22
arteries narrowed >50%
in diameter
Follow-up (years) 1 5 4.6 33 53 5 32
PCI with Stents 100% NA NA NA 94% NA 76% NA  91% NA 97%  NA 93% NA
Drug eluting stent 0 NA 0 NA 3% NA 0 0 35% NA 95%  NA 98% NA
Medications at baseline
Aspirin 98% 98% 80%  80% 96% 95% 98% 92% 93%  94% 81% 90% 100%  100%
Beta-blocker 86% 88% 61% 68% 85% 89% 4% 52% 83% 871% 16%  18% NA NA
ACEI or ARB 88% 75% 30%  29% 62% 65%  42% 39% 91% 2% 69% T0%  65% 67%
Statin 80% 71% 3%  68% 86% 89% 60% 45% 94% 95% 83% 82%  40% 41%

ACEI = angiotensin-converting enzyme inhibitor; ARB = angiotensin receptor blocker; PCI = percutaneous coronary intervention; MT = medical therapy;

NA =not applicable.
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PCl+ MT MT
Study Events Total Events Total Risk Ratio RR 95%-Cl
All-cause Mortality
Hamberchet 0 51 0 50 0.98 [0.02; 48.48]
MASS II 24 205 33 203 — 0.72 [0.45; 1.17]
COURAGE 68 1149 74 1138 —HB— 0.91 [0.66; 1.25]
JSAP 6 188 7 191 0.88 [0.31; 2.47]
BARI 2D 53 402 48 399 R 1.09 [0.76; 1.57]
FAME 2 23 447 23 44 —— 0.99 [0.57; 1.72]
ISCHEMIA 145 2588 144 2591 — 1.01 [0.81; 1.26]
Random effects model 5030 5013 < 0.97 [0.83; 1.12]
Heterogeneity: /> = 0%, ©° = 0, p = 0.91
Cardiovascular death
Hamberchet 0 51 0 50 0.98 [0.02; 48.48]
MASS II 24 205 25 203 —F— 0.95 [0.57; 1.60]
COURAGE 23 1149 25 1138 —— 0.91 [0.52; 1.59]
JSAP 2 188 3 19 0.73 [0.14; 3.63]
FAME 2 11 447 7 44 —+——> 1.51 [0.61; 3.76]
ISCHEMIA 92 2588 111 2591 == 0.83 [0.63; 1.09]
Random effects model 4628 4614 - 0.89 [0.72; 1.10]
Heterogeneity: 12 = 0%, 1° = 0, p = 0.89
Myocardial Infarction
Hamberchet 1 50 0 51 3.06 [0.13;73.35]
MASS Il 23 205 31 203 — T 0.74 [0.45; 1.22]
COURAGE 143 1149 128 1138 &= 1.11 [0.88; 1.38]
JSAP 3 188 7 191 0.47 [0.14; 1.66]
BARI 2D 48 402 43 399 —E— 1.11 [0.75; 1.63]
FAME 2 36 447 53 441 i 0.67 [0.45; 1.00]
ISCHEMIA 210 2588 233 2591 . 0.90 [0.76; 1.08]
Random effects model 5029 5014 < 0.92 [0.78; 1.09]
Heterogeneity: I? = 27%, v* = 0.0119, p = 0.23 : : —
0.1 05 1 2 3
<——PCI + MT Better—— — MT Better——

Figure 1. Forest plot of included studies, for all-cause mortality cardiovascular death and myocardial infarction.

Hambrecht et al; Percutaneous Coronary Angioplasty Compared With Exercise Training in Patients With Stable Coronary Artery Disease.
BARI 2D; Bypass Angioplasty Revascularization Investigation 2 Diabetes
MASS II; Medicine Angioplasty Surgery Study.
COURAGE,; Clinical Outcomes Utilizing Revascularization and Aggressive Drug Evaluation

JSAP; Japanese Stable Angina Pectoris.

FAME 5-year follow-up;Fractional Flow Reserve versus Angiogra-phy for Multivessel Evaluation trial.
ISCHEMIA; International Study of Comparative Health Effectiveness with Medical and Invasive Approaches.
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excipient to retain the drug. Upon infla-
tion, there is rapid and homogenous
dehvery of the drug into the vessel

wall.!

DCBs can allow for a “leave

nothing behind” strategy. Drug-eluting
stents (DESs) leave behind a metallic
implant and may contribute to late

stent
impaired vasomotor function.”

and
An

thrombosis, restenosis,

immediate, reliable, safe, and stable
result is important in ST elevation

myocardial infarction (STEMI).

It

needs to be determined if DCBs can

provide such a result.’

The goal of

this meta-analysis is to compare the
efficacy of DCBs versus the benchmark
therapy of DES in STEML

We searched multiple databases for

studies comparing the efficacy and
safety of DCBs versus DES in STEMI.
We used the odds ratio (OR) and corre-
sponding 95% confidence interval (CI)
for measuring outcomes.

Three studies were included (2 ran-

domized controlled trials [RCTs],

post hoc analysis of an RCT).”* Fol-
low-up varied between 6 and 12
months. A total of 284 patients (138
DCB, 146 DES), with 21% women
(24% DCB, 18% DES) were included.
Hypertension was seen in 32% (32%
DCB, 32% DES), diabetes 9% (11%
DCB, 7% DES), hyperlipidemia 18%
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Figure 1. Forrest plots for comparison of different clinical outcomes between drug coated balloon and drug eluting stent in STEMI. Horizontal lines represent
95% confidence intervals (CI). The rectangles represent the point estimate, and the size of the rectangle is proportional to the weight given to each study in the
meta-analysis. The diamond represents the summary estimate (size of the diamond =95% CI). The vertical line represents the reference of no increased risk.
Acute coronary dissection here includes type D-F only. MACE was defined as cardiac death, recurrent myocardial infarction, target lesion revascularization
in Vos et al, cardiac death, recurrent MI, TLR, stent thrombosis in Gobic et al; death, MI and TLR by Nijhoff et al. MACE = major adverse cardiac events,
MI-myocardial infarction; TLR = target lesion revascularization.
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