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Revascularization or medical therapy for
stable coronary artery disease patients with
different degrees of ischemia: a systematic
review and meta-analysis of the role of
myocardial perfusion
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MingDuo Zhang, Yuan Zhou, Yi He and XianTao Song

Abstract

Objective: This study explored the best treatment strategies for stable coronary artery disease
(SCAD) patients with differing levels of ischemic severity.

Methods: We conducted a comprehensive search of the PubMed, EMBASE, and Cochrane
databases - searching for relevant articles through 4 February 2021. We selected studies
comparing different treatments for patients with SCAD who had received ischemia
assessments. The primary outcome was death. The secondary outcomes were major adverse
cardiovascular events (MACEs) and myocardial infarction (Ml).

Results: A total of 11 studies, including 35,607 subjects, were selected for this meta-
analysis. Results showed that, compared with medical therapy, revascularization could
reduce MACE incidence (odds ratio (OR) 0.73, 95% confidence interval (Cl): 0.57-0.94,

p <0.05) in SCAD patients with myocardial ischemia, but that it was not effective for patients
without ischemia. For mild ischemia, the incidence of death (OR 0.78, 95% Cl: 0.59-1.01,
p=0.063), MACE (OR 0.91, 95% Cl: 0.48-1.70, p=0.762), or MI (OR 1.44, 95% CI: 0.94-2.19,
p=0.093) was the same whether they were treated with revascularization or medical
therapy. For moderate to severe ischemia, revascularization reduced the incidence of MACE
(OR 0.59, 95% CI: 0.42-0.83, p < 0.05) and MI (OR 0.83, 95% Cl: 0.71-0.98, p <0.05), but the
incidence of death (OR 0.73, 95% Cl: 0.47-1.12, p=.145) was similar. For SCAD patients with
severe ischemia, revascularization may confer survival benefits (OR 0.46, 95% CI: 0.21-1.00,
p=0.05).

Conclusion: For SCAD patients with moderate to severe ischemia, revascularization reduces
the MACE and Ml incidences, but does not change the incidence of death. Evaluation for
myocardial ischemia is vital when selecting a therapeutic strategy.
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China, 58% of SCAD patients received revascu-
larization, but this treatment was not suitable for
20.9% of patients.? In the United States, more
than 1 million revascularization operations are
performed each year, and approximately 85% of

Introduction

In recent years, with the rapid development of
coronary revascularization technology, revascu-
larization therapy for stable coronary artery
disease (SCAD) has become very common.! In

Ther Adv Chronic Dis
2022, Vol. 13: 1-12

DOI: 10.1177/
20406223211056713

© The Authorl(s), 2022.
Article reuse guidelines:
sagepub.com/journals-
permissions

Correspondence to:
YiHe

Department of Radiology,
Beijing Friendship
Hospital, Capital Medical
University, Yongan Road
95, Beijing 100050, China.
heyi139fdsina.com

XianTao Song
Department of Cardiology,
Beijing Anzhen Hospital,
Capital Medical University,
Anzhen Road No. 2,
Chaoyang District, Beijing
100029, China.
songxiantao0929(qq.com

JingWen Yong

JinFan Tian

Xin Zhao

XueYao Yang

MingDuo Zhang

Yuan Zhou

Department of Cardiology,
Beijing Anzhen Hospital,
Capital Medical University,
Beijing, China

*These authors
contributed equally to this
work.

journals.sagepub.com/home/taj

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 License
(https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and distribution of the work without further permission
provided the original work is attributed as specified on the SAGE and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).


https://journals.sagepub.com/home/taj
https://uk.sagepub.com/en-gb/journals-permissions
https://uk.sagepub.com/en-gb/journals-permissions
mailto:heyi139@sina.com
mailto:songxiantao0929@qq.com

Therapeutic Advances in Chronic Disease 13

percutaneous coronary intervention (PCI) oper-
ations are performed in patients with SCAD.3

However, for SCAD patients with obvious coro-
nary artery stenosis, the benefits of revasculari-
zation based on drug therapy are controversial.
No convincing conclusions have been obtained
from early (TIME,* MASS-II,> SWISSI-IIL,®
J-ACCESS,” COURAGE.,?® and JSAP?) or later
(BARI 2D, ORBITA,!! and CLARIFY!2) stud-
ies. The 2019 ESC Chronic Coronary Syndrome
(CCS) Guidelines!? recommended revascular-
ization therapy for CCS patients with high event
risk, which included ischemic areas = 10% of the
left ventricle myocardium in single photon emis-
sion computed tomography (SPECT); = 2/16
segments with stress perfusion defects in cardiac
magnetic resonance (CMR); or = 3/16 segments
with stress-induced hypokinesia or akinesia in
stress echocardiograms. However, findings from
the COURAGE study showed that long-term
mortality following PCI was consistent with
drug treatment in SCAD patients.8 The 2020
ISCHEMIA study showed that revascularization
did not reduce the risk of major adverse cardio-
vascular events (MACEs) in SCAD patients
with moderate to severe ischemia after optimal
drug treatment.'* However, Marcos-Garces
et al.’> found that, compared with medical ther-
apy (MT), revascularization could improve the
prognosis of SCAD patients with extensive
ischemic burden (=5/17 segments ischemia in
CMR). Thus, whether SCAD patients with mod-
erate to severe ischemia should receive revascu-
larization therapy is still controversial.

An additional complication is that there are cur-
rently no uniform standards for ischemia grading.
At present, ESC guidelines!? and reviews!® iden-
tify moderate to severe ischemia based on the
incidence of cardiovascular death and myocardial
infarction (MI) events. However, there are no
clear guidelines for switching between different
segment divisions (16, 17, or 20 segments) or
how to perform equivalent conversions with
summed difference scores (SDSs).

Here, we aimed to explore appropriate conditions
for revascularization of SCAD patients and to
determine whether SCAD patients with moderate
to severe ischemia needed to receive revasculari-
zation at all. In addition, we summarized defini-
tions for ischemic grading. We hope our findings
will help improve treatment of SCAD patients.

Methods

Search strategy

We searched the PubMed, EMBASE, and
Cochrane databases to find relevant studies from
the inception of these databases through 4
February 2021. Search terms included °‘stable
coronary disease’, ‘stable ischemic heart disease’,
‘chronic coronary syndrome’, ‘SCAD’, ‘SIHD’,
‘CCS’, ‘percutaneous coronary intervention’,
‘coronary revascularization PCI’, ‘coronary artery
bypass grafting (CABG)’, ‘CABG’, ‘medical
therapy (MT)’, ‘MT”, ‘drug treatment’, ‘optimal
medication therapy (OMT)’, ‘OMT’ and ‘coro-
nary magnetic resonance imaging’, ‘single photon
emission computed tomography’, ‘cardiac mag-
netic resonance (CMR)’, ‘Single photon emission
computed tomography (SPECT)’, ‘myocardial
perfusion’, and ‘stress test’. We also screened the
included reference list of manuscripts as a supple-
ment. These studies were independently searched
by two authors (J.W.Y. and J.F.T.). A third
author (X.T.S.) resolved the inconsistencies.
This meta-analysis was registered in PROSPERO
(CRD42021250635). Our research also followed
PRISMA guidelines.

Selection criteria

The selected studies had to meet the following
requirements: (1) They included stable coronary
heart disease or CCS patients; (2) they included
patients receiving ischemia assessments (SPECT;
CMR; Stress tests) before treatment; (3) the
study compared at least two treatment methods
(MT, PCI, or CABG); (4) the study included at
least one of these outcomes: death (without a spe-
cific cause), cardiac death, MACEs, and MlIs;
and (5) the design was either a randomized con-
trolled trial (RCT) or an observational study.

We removed duplicate studies and used titles and
abstracts to filter them. Exclusionary criteria
included (1) patients did not have SCAD; (2) the
study did not include at least one valid outcome;
(3) there was no comparison between treatment
groups; and (4) the study included patients who
did not undergo ischemic evaluations.

Data extraction and outcomes

Each study was independently screened by two
authors (J.W.Y. and J.F.T.) and verified by a third
author (X.T.S.). The extracted data included
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study type, SCAD diagnosis, ischemia diagnosis
method, ischemia grading standard, follow-up
time, patient characteristics, and endpoint events.
The main outcome examined was death (both all-
cause death and cardiac death). Secondary out-
comes included MACEs and MIs. MACEs were
defined as all-cause death/cardiac death, non-fatal
MI, or repeat revascularization/re-hospitalization
(Supplementary Table 1). We classified myocar-
dial ischemia based on each study’s own defini-
tion, and divided it into minimal, mild, moderate,
and severe.

Statistical analysis

Statal1.0 (StataCorp, College Station, Tx) was
used for analysis. We conducted a meta-analysis to
compare the difference between revascularization
and conservative medication. Revascularization
includes both CABG and PCI. We also performed
subgroup analyses based on ischemic grades and
endpoints. Odds ratios (ORs) with 95% confi-
dence intervals (CI) were calculated. The I2 test
was used to assess the heterogeneity between
studies (low heterogeneity: I? 0-25%; moderate
heterogeneity: 25-50%; severe heterogene-
ity: > 50%). If I> <50%, Mantel-Haenszel (M-H)
fixed effects models were used; but if I2>50%,
MH random effects models were used. A p
value<0.05 was considered to be statistically
significant.

Sensitivity analysis and quality assessment

When heterogeneity was high, sensitivity analyses
were performed by excluding all study endpoints
one by one. Random effects were used to recalcu-
late set estimates. We used Egger’s linear regres-
sion test and funnel chart visual inspection to
assess publication bias. We used the Cochrane
risk bias rating scale to assess the quality of
RCTs,!7 and the Newcastle-Ottawa Scale (NOS)
for retrospective studies.!®

Results

A total of 351 articles were identified from the
database search analysis. Thirty-three articles
were published between 1997 and 2020. Among
these articles, 260 were excluded from the screen-
ing process at the title and summary levels. Figure
1 shows the search and screen protocol. Of the
remaining 117 studies, 103 were excluded for the
following reasons: missing the primary endpoint

(n = 41), not including SCAD patients (n = 29),
not grouping studies according to different treat-
ment modalities (n = 22), not including ischemic
evaluations (z = 11), and not including ischemic
grading (n = 3). The remaining 11 studies
reported death and did not meet any other exclu-
sion criteria (3 reported cardiac death; 8 reported
all-cause death).

Definition of ischemia

Table 2 details the definitions of 10 ischemic
classifications for three different methods (SPECT,
CMR, Echocardiographic). The images were
divided into 6/16/17/20 segments. Although the
standardized 17-segment model was recom-
mended for quantification of wall motion and
perfusion, the 17th segment (i.e. apical cap) was
not evaluated separately on stress echocardiogra-
phy or CMR myocardial perfusion imaging.

SDS segments and percentages were widely
used in ischemia grading. SDS was defined as
the summed difference between each of the
total segments on the stress and rest images
(every segment was scored from 0 to 4). When
the image was divided into 20 segments and
SDS = 8, the area was equal to approximately
10% (8/4 X 20).

Normal or minimal ischemia was defined as no
ischemia. Mild to severe ischemia was defined as
ischemia. The definition of moderate to severe
ischemia in the literature varied, including either
>10% or 11%, >2/17 or > 2/16 or 3/16 seg-
ments, or SDS > 8, 10, or 11. The definition of
moderate to severe ischemia in the ISCHEMIA
study was =10% ischemic myocardium on stress
nuclear imaging; =3/16 newly dysfunctional seg-
ments in stress echocardiography; =4/32 stress
perfusion defects or =3/16 newly dysfunctional
segments.!* This was mainly based on mortality.
Previous studies have shown that the risk of car-
diac death and MI increases as the ischemic area
increases. The incidence of cardiac death and MI
is between 4.5% and 4.9%,1% which correlates
with moderate to severe ischemia.

Baseline characteristics

Characteristics of this study are listed in Table 1.
The 11 selected studies included 38,970 patients.
Two of the studies were RCTs, four were obser-
vational studies, and five were retrospective

journals.sagepub.com/home/taj


https://journals.sagepub.com/home/taj

Therapeutic Advances in Chronic Disease 13

Records excluded (n =260)

Review/meta-analysis (n=13)
Protocol/ comments/ abstract/

Not English-language studies (n=7)

Full-text articles excluded, with

Missing primary end point(n=41)
Not stable CAD (n=29)
Not group according to different

No ischemic evaluation (n=11)
Without ischemic grading (n=3)

‘o
g Records identified through Additional records identified
'.g database searching through other sources
e.‘:_' (n=351) (n=33)
-
c
7}
3
A v
. Records after duplicates removed
(n=377)
o Not related (n=194)
‘s
7}
2
S case report (n=31)
Records screened R Non human (n=15)
(n=377) g
—
—
Full-text articles assessed reasons (n =106)
i for eligibility
3 (n=117)
20
w
l treatments (n=22)
S Studies included in
qualitative synthesis
(n=11)
5 !
7}
3
S Studies included in quantitative synthesis
£ (meta-analysis)
(n=11)
—

Figure 1. Flowchart of study selection.

studies. Sharir er al.?* and the COURAGE study®
compared PCI with MT, while all the others
compared CABG/PCI with MT. SPECT was
used in nine studies; CMR was used in one
study. The other studies used different forms of
stress tests, including CMRI, Echocardiography,
and Nuclear imaging. The follow-up period
ranged from 2 to 5years. The average age of
patients ranged from 59 to 67years old. The
majority of patients were men who were older
than 60years. More than 66% of the patients
had hypertension, more than 25% had diabetes,
and more than half had high levels of choles-
terol. A total of 12-74% of the patients smoked,
10-51% had histories of revascularization, and
6—-44% had a history of MI. The mean LVEF
was more than 50%.

With and without ischemia

A total of 11 studies were selected, including 4
studies on non-ischemia (minimal or normal
ischemia) and 11 studies on ischemia (mild to
severe ischemia) (Figure 2). For patients without
ischemia (minimal or normal ischemia), and
compared with revascularization, MT not only
reduced the incidence of death (OR 2.84, 95%
CI: 1.44-5.63, p<0.05) but also reduced the
incidence of MACE (OR 3.65, 95% CI: 1.52—
8.73, p<<0.05) and MI (OR 7.22, 95% CI: 2.98—
17.55, p<0.05). As for the ischemia patients, and
compared with MT, revascularization was only
associated with decreased incidence of MACEs
(OR 0.73, 95% CI. 0.57-0.94, p<0.05). For
ischemia patients, there was no significant differ-
ence in death rates (OR 0.78,95% CI: 0.60-1.03,
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Table 2. Definition of ischemia.
Inspection method Stress drugs Evaluation means Segment- Normal to Mild Moderate  Severe
model minimal

SPECT24 Exercise or SDS 17 0-4 5-9 10-19 =20
dipyridamole
stress

SPECT# Exercise or SDS 20 0-4 5-10 11-20 >20
adenosine

SPECT’ NA SDS 20 0-4 5-8 >8

SEEECL2 NA % 17 0-4% 5-9% 10-14% >14%

SPECT2 Exercise or % 20 0-5% 6-10% 11-20% >20%
adenosine

SPECT? NA Segment 6 =3

CMRT™ Exercise or Segment with stress 17 0 1 2-5 =4
adenosine perfusion defects

CMR1¢ Dobutamine Segment with 16 0 1-2 3-4 =5

dysfunction
CMR?e NA Segment with stress 16 0 1 2-4 =5
perfusion defects
Echocardiographic'® NA Segment with 16 =3

stress-induced
hypokinesis or
akinesis

CMRI, coronary magnetic resonance imaging; SDS, summed difference score; SPECT, single photon emission computed tomography.

$»=0.076) or MI incidence (OR 0.95, 95% CI:
0.76-1.19, p=0.666) between revascularization
and MT.

Mild or moderate to severe ischemia

Four studies focused on mild ischemia, and
nine focused on moderate to severe ischemia
(Figure 3). For the mild ischemia patients, there
was no difference in death rates (OR 0.78, 95%
CI: 0.59-1.01, p=0.063), MACE rates (OR
0.91, 95% CI: 0.48-1.70, p=0.762), or MI
rates (OR 1.44, 95% CI: 0.94-2.19, p=0.093)
between patients treated with revascularization
and patients treated with MT. In contrast, for
moderate to severe ischemia patients, revascu-
larization did reduce the incidence of MACE
(OR 0.59, 95% CI: 0.42-0.83, p<<0.05) and
MI (OR 0.83, 95% CI: 0.71-0.98, p<<0.05)
compared with MT. However, the incidence of

death was similar between patients receiving
revascularization and MT (OR 0.73, 95% CI:
0.47-1.12, p=0.145).

The result of death in PCI versus MT was consist-
ent with revascularization (CABG/PCI) versus
MT (Figure 4): no to mild (OR 0.86, 95% CI:
0.65-1.15, p=0.311); moderate to severe (OR
0.71, 95% CI: 0.25-1.99, p=0.515).

Moderate or severe ischemia

Marcos-Garces et al.'5> and Hachamovitch ez al.?>
clearly distinguished results between moderate
and severe ischemia. The incidence of death was
similar between patients receiving revasculariza-
tion and MT, for both moderate (OR 1.08, 95%
CI: 0.52-2.24, p=0.515) and severe (OR 0.46,
95% CI: 0.21-1.00, p=0.05) ischemia patients
(Figure 5).
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Number of

Subgroup studies

OR (95% Q1) P-value |lsquared

No ischemia (minimal or normal)
Dath 4 — 2.84(1.44,563) <005 0%
MACE 3 —_— 3.65(1.52.873) <005 4750%
Ml 3 7.22(2.98, 1755)<005 000%
Ischemia(mild © severe)
Death 1 3 0.78(0.60, 1.03) 0.076 73%
MACE 7 b 0.73(0.57.094) <005 67.30%
MI 6 r 0.95(0.76,1.19) 0688 1720%
T T
-17.5 1 17.5
Favours Revascularzation Favours Medical therapy

Figure 2. Comparison of revascularization and medical therapy for SCAD patients with or without ischemia.

MACE, major adverse cardiovascular event; MI, myocardial infarction; SCAD, stable coronary artery disease.

Number of

Subgroup studies

Mild

Death 4
MACE 4

Mi 3
Moderate to severe
Death 9
MACE @

MI 5

OR(95%Cl) P-wale l-squared

— 0.78 (059, 1.01)0.083
—_— 0.91 (048, 1.70)0.782

1.4 (094, 2.19) 0.033

— 0.73 (047. 1.12)0.145
— 0.59 (042, 0.83)<0.05
—— 0.83 (071, 0.98) <0.05

%
85.70%
0.00%

75.10%

0.00%

T
219

Figure 3. Comparison of revascularization and medical therapy for SCAD patients with different degrees of

ischemia.

Fawours Revascularzaton

T
1 219
Fawours Medcal therapy

MACE, major adverse cardiovascular event; MI, myocardial infarction; SCAD, stable coronary artery disease.
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Study %
ID OR@5%C) Weight
No b mikd

T4, etal. 2019 — a1 0.75(0.54. 1032554
COURAGE 2012 e 1.00(072. 1392535
Subbtl (-squared = 348%,p 0218 <7 T 0.88 (085, 1155089
Modemte b severe E

Tai, etal. 2019 —_— 0.43(0.32, 0.57)26.00
COURAGE 2012 ——— 1.22(0.79. 18823.11
Subbtal (-squared =93.4%.p = o.mc:ii} 0.71 (025, 1.5949.11
Overal (Fsquared =85.0% p= 0.000) <::> 0.78 (049, 12310000
NOTE: Weights e from randomefiects andysis i

T T
254 1 394

Fawurs PCl Fawours M edical therapy

Figure 4. Comparison of PCl and medical therapy for SCAD patients with different degrees of ischemia: death.
PCI, percutaneous coronary intervention; SCAD, stable coronary artery disease.

Moderste

Maxoz-Gaxes V.t al. 2020
Hachamovich, R.et al. 2003

Subotal (-=quared = 63.9%, p = 0.096)

Severe

Maxoz-Gaxces V.et 3l. 2020

Hachamovich, R,et al. 2003

OR(85%C1) Weight

145(098,2.14) 2974
068(030,152) 21.%3

.
:} 108 (052.224) 51.67

061(042,089) 3000

026(0.10,0.73) 1833

Stbiotal (-squared = 56.9%. p = 0.128) {::*}u 0.46(021,100) 4833

Overall (lsquared = 81.0%, p =0.001)

NOTE: Weights are fom random efiects amilyzs

069 (038, 132) 100.00

.0358 1 10.4

Favours Revasculrizaton Favours Medical fiempy

Figure 5. Comparison of revascularization and medical therapy for SCAD patients with moderate or severe

ischemia: death.

SCAD, stable coronary artery disease.
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Sensitivity analysis, quality of studies, and
publication bias

In sensitivity analyses, when each trial was indi-
vidually excluded, conclusions around outcomes
related to death remained stable. The statistical
heterogeneity of subgroups of minimal or normal,
PCI versus MT, and moderate or severe ischemia
(as measured by I?) was 0-47.8% and 23.11-
50%, indicating low to moderate heterogeneity
(p=0.145; 0.086). Because there appeared to be
a high degree of heterogeneity between studies
for both incidences of death and MACE (I3:
69-94.7%), we performed a subgroup analysis
based on ischemia grading. When each study was
excluded individually, conclusions were consist-
ent with the original findings.

Our quality assessments of RCTs and observa-
tional studies were shown in Supplementary
Table 2. A preliminary assessment of the quality
of the two RCT's was conducted. These five stud-
ies were considered low-risk because they speci-
fied the randomization methods applied.
However, none of the studies reported employing
blindness. All RCTs reported data on each major
outcome indicator (including lost to follow-up
and dropped out). Therefore, follow-up devia-
tions were considered low-risk. As for the obser-
vational studies, four studies scored seven points
on the NOS scale, and the remaining five studies
scored eight points.

We found evidence of publication bias based on
funnel plots and the Begg test (t=1.85; p=0.593).

Discussion

A total of 11 studies were included in this meta-
analysis, involving 38,970 patients. Our findings
showed that, compared with MT, revasculariza-
tion could reduce the risk of death and MACE in
SCAD patients with ischemia (mild to severe
ischemia). However, in subgroup analyses based
on the ischemic grade, revascularization only
reduced the risk of MACE and MI in SCAD
patients with moderate to severe ischemia, and,
compared with drug treatment, there was no dif-
ference in the risk of death.

The 2019 ESC Chronic Coronary Syndrome
Guidelines!? recommend assessment of event risk
for all SCAD patients, especially non-invasive
assessment of ischemia. Revascularization was
recommended for patients with high event risk

whose ischemic area was more than 10%.2°
However, many meta-analyses, including those
completed by Laukkanen er al.,2” and Bangalore
et al.,*8 showed that there was no survival advan-
tage of an initially invasive strategy over conserva-
tive MT in SCAD patients. Furthermore, using
an initial invasive strategy only reduced the over-
all risk of the combined outcomes of death, MI,
revascularization, readmission, and stroke. In
addition, these studies did not grade ischemia.
Many SCAD patients are faced with the choice to
accept revascularization.?2° Although current
guidelines recommended revascularization ther-
apy for patients with moderate to severe
ischemia,!3:26,30 eyidence around conduct in revas-
cularization based on ischemia grading is still
lacking. Thus, resolving these issues is urgent.
Our study performed a detailed analysis of SCAD
patients according to different grades of ischemia,
which has further guiding value for the selection
of treatment options for SCAD patients.

Our study confirmed that revascularization was
meaningful for SCAD patients with ischemia
(mild to severe ischemia). Revascularization
could reduce the risk of death and MACEs. This
result is consistent with a prior ACIP study.3!
However, the TIME, MASS-II, BARI 2D, and
COURAGE studies found different results.
TIME?* showed similar long-term survival rates
for SCAD patients who received invasive care or
MT. The MASS-II> study showed that 10-year
survival rates were similar in CABG, PCI,
and MT (74.9%, 75.1%, and 69%, p=0.089)
patients. The BARI 2D!° and COURAGES?
studies showed that PCI did not reduce the risk
of death, MI, or MACEs in SCAD after OMT.

For SCAD patients with mild ischemia, there
were no differences in the risk of death, MI, or
MACE between groups of patients who received
revascularization and groups of patients who
received drug therapy. For SCAD patients with
moderate to severe ischemia, revascularization
did not reduce the risk of death. This result is
consistent with the results of the COURAGES?
and ISCHEMIA!* studies. Subgroups of the
COURAGE studies® showed that incidence of
death was similar in OMT and PCI + OMT
groups for patients with both no to mild (18%
and 19%) and moderate to severe (19% and
22%) ischemia. The ISCHEMIA study!¢ also
revealed that, for SCAD patients with moderate
to severe ischemia, revascularization did not
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reduce the risk of death compared with conserva-
tive treatment. However, Sharir ez al. found a
different result. Their study showed that the rate
of death (1.42% versus 3.12%) was lower in
the revascularization group compared with MT
in patients with moderate to severe ischemia
(=10%).%*

For SCAD patients with moderate to severe
ischemia, although revascularization did not
reduce the risk of death, it did reduce the risk of
non-fatal events (MACE and MI). This result
was consistent with those from the JF-ACCESS
and TIME studies. The J-ACCESS study showed
that early revascularization could reduce the risk
of cardiac events in >10% ischemic myocardium
compared with MT (0% wersus 12.3%).” The
TIME study showed that early revascularization
could reduce the risk of non-fatal events and
could significantly improve symptoms and quality
of life, particularly for patients with obvious
symptoms.* Similarly, according to Sharir ez al.,?*
MI and MACE were lower in the revasculariza-
tion group compared with MT in patients with
moderate to severe ischemia (=10%). However,
Yoda ez al.2° showed the opposite result (i.e. that
early revascularization may lead to MACE related
to treatment procedures, but could improve the
prognosis of SCAD patients with moderate to
severe ischemia). Thus, more RCTs are needed
to provide more evidence for the effects of revas-
cularization in these patients.

We also performed subgroup analysis for moder-
ate and severe ischemia patients. We found that
there was no difference between the risk of death
for patients treated with revascularization or MT
who had either moderate (or 1.08, 95% CI:
0.52-2.24) or severe ischemia (or 0.46, 95% CI:
0.21-1.00, p=0.05). This indicates that revascu-
larization may only improve the long-term prog-
nosis of SCAD patients with severe ischemia.
This result is consistent with previous observa-
tional studies, including those by Marcos-Garces
et al.’> and Hachamovitch er al.,?5 but further
RCT studies are needed to confirm these
findings.

Limitations

Our study has several limitations. First, we
included mostly observational studies (9/11),
which may have decreased the validity of our
findings. Second, we did not use Fractional flow

reserve (FFR) assessments. FFR can be used as a
decision-making basis for intervention in patients
with SCAD. However, this article mainly focuses
on myocardial perfusion and ischemic grading,
which is why FFR was excluded. Third, there is
no unified standard for ischemia grading. Fourth,
due to limited data, lifestyle changes in the
included articles were not evaluated. And the
standards of drug treatment were not uniform.
Fifth, due to limited data availability about
CMR, we mostly included studies using SPECT
to assess ischemia (9/11). Finally, definitions of
ischemia differ in the literature (Table 2). The
lack of unified standards for ischemia grading
contributed to variable results from different
detection methods. We need a clearer definition
for ischemic grading, including different detec-
tion methods and criteria. Overall, we would rec-
ommend that the research community determine
a unified segment standard, as well as a transfor-
mation formula to apply to different ischemic
grades. In addition, more studies are needed to
examine differences in prognosis of different
ischemic grades.

Conclusion

For patients with ischemia, revascularization can
reduce the risk of death and MACE compared
with MT interventions. For SCAD patients with
mild ischemia, risk of death, MACE, and MI out-
comes were the same whether patients experi-
enced revascularization or MT.

For SCAD patients with moderate to severe
ischemia, revascularization reduced the risk of
MACE and MI, but did not reduce the risk of
death.

Myocardial ischemia evaluations are vital when
choosing therapeutic strategies. More RCTs are
needed to confirm the best treatments for SCAD
patients with moderate to severe ischemia.
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