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Nonobstructive Versus Obstructive Coronary Artery Disease in Acute

Coronary Syndrome: A Meta-Analysis

Carmine Pizzi, MD, FESC; Borejda Xhyheri, MD; Grazia Maria Costa, MD; Massimiliano Faustino, MD; Maria Elena Flacco, MD;
Maria Rosaria Gualano, MD, PhD; Giorgia Fragassi, BS; Francesco Grigioni, MD, PhD; Lamberto Manzoli, MD, MPH

Background—Differences in prognosis and baseline clinical presentation have been documented among patient with acute
coronary syndrome and coronary artery disease with obstructive (ObCAD) or nonobstructive arteries (NObCAD), but the rates of
events largely varied across single studies. We carried out a meta-analysis to compare the clinical presentation and prognosis of
NObCAD versus ObCAD acute coronary syndrome patients, as well as of the subjects with zero versus mild occlusion.

Methods and Results—Searches were made in MedLine, EMBASE, Cochrane databases, and proceedings of international
meetings up to June 30, 2015. We compared the risk of events of NObCAD versus ObCAD patients using random-effect meta-
analyses. We also performed meta-analyses to estimate the yearly or monthly outcome rates in each single group. In NObCAD and
ObCAD patients, respectively, the combined yearly rates were as follows: 2.4% versus 10.1% (all-cause mortality); 1.2% versus 6.0%
(myocardial infarction), 4.0% versus 12.8% (all-cause mortality plus myocardial infarction), 1.4% versus 5.9% (cardiac death), and
9.2% versus 16.8% (major cardiovascular events). In the studies directly comparing NObCAD versus ObCAD, all of the above
outcomes were significantly less frequent in NObCAD subjects (with risk ratios ranging from 0.33 to 0.66). No differences in any
outcome rate were observed between mild occlusion (1-49% stenosis) and zero occlusion patients.

Conclusions—NObCAD in patients with acute coronary syndrome has a significantly lower cardiovascular risk at baseline and a
subsequent lower likelihood of death or main cardiovascular events. However, these subjects are still at high risk for cardiovascular
mortality and morbidity, suggesting potential undertreatment and calling for specific management. (/ Am Heart Assoc. 2016;5:
€004 185 doi: 10.1161/JAHA.116.004185)

Key Words: acute coronary syndrome e acute myocardial infarction ¢ angina pectoris ¢ coronary artery disease © epicardial
vessel stenosis * meta-analysis ® microcirculation ® nonobstructive coronary artery disease ° obstructive coronary artery
disease ° prognosis

oronary artery disease (CAD) is the leading cause of
death, morbidity, and disability in Western countries.’
Among CAD patients, acute coronary syndrome (ACS)
represents a serious concern because of the major adverse
cardiac events (MACE) during follow-up.?
ACS may develop from the erosion or rupture of obstruc-
tive (due to thrombus formation) or nonobstructive coronary
atherosclerotic plaques.®* The latter condition, commonly

defined as nonobstructive CAD (NObCAD), is less common
than obstructive CAD (ObCAD), with a prevalence ranging
from 5% to 25%,5’6 and it has been associated with lower rates
of clinical outcomes in several studies.” '°

A recent systematic review compared the death rates of
patients with myocardial infarction and nonobstructive versus
obstructive coronary arteries.® However, no meta-analyses
directly compared the rates of other outcomes including
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re-infarction, cardiac death, and MACE in NObCAD versus
ObCAD ACS patients.

We carried out a meta-analysis to compare the likeli-
hood of several clinical outcomes in NObCAD and ObCAD
ACS patients, to estimate the rates of events, and to
investigate other hypotheses including the potential differ-
ences in the prognosis of NObCAD subjects with zero or
mild occlusion (0% versus 1-50% stenosis), and the
differences in baseline presentation between NObCAD and
ObCAD subjects.

Methods

Search, Study Inclusion Criteria, and Quality
Assessment

Study inclusion criteria were as follows: (1) inclusion of
patients with obstructive or nonobstructive coronary lesion
ACS at baseline; (2) prospective or retrospective assessment
of >1 of the following outcomes: all-cause mortality, myocar-
dial infarction, all-cause mortality plus myocardial infarction,
cardiac death, and MACE. The search was initially made online
in MedLine, Scopus, EMBASE, and the Cochrane Controlled
Clinical Trial Register (up to June 2015, with no language
restriction). The bibliographies of all relevant articles including
reviews were reviewed. When it was not possible to extract
any safety or efficacy outcome from a potentially eligible
study, attempts to contact the corresponding author were
made. The search string was adjusted for each database while
maintaining a common overall architecture. We used various
combinations of the following terms related to 2 main
domains: “death” OR “all-cause death” OR “all-cause mortal-
ity” OR “mortality” OR “cardiac death” OR “death for
cardiovascular disease” OR “myocardial infarction” OR “re-
infarction” OR “MACE” OR “major adverse cardiovascular
events” OR “coronary heart disease” (title/abstract) AND
“coronary heart disease” OR “heart disease” OR “cardiovas-
cular disease” OR “acute myocardial infarction” OR “angina*”
OR “acute coronary syndrome” OR “unstable angina” OR
“non-ST segment elevation myocardial infarction (NSTE-ACS)”
OR “ST-elevation myocardial infarction (STE-ACS)” OR “coro-
nary angiograms” OR “normal coronary angiograms,” OR
“near-normal coronary angiograms” OR “non-obstructive
coronary atherosclerosis” and  “obstructive  coronary
atherosclerosis” OR “insignificant coronary artery disease”
OR “significant coronary artery disease” OR “mild coronary
artery disease”.

We excluded the studies that reported data only on
particular subtypes of subjects, eg, ACS due to spontaneous
coronary dissection, takotsubo cardiomyopathy, or myocardi-
tis, as well as studies in which coronary angiography in the
acute phase of ACS was not performed. When both ACS and

stable CAD patients were included in a study, we included the
study only if data on ACS subjects could be extracted
separately.

Because all the retrieved studies were observational or
observational subgroup analyses of randomized trials, we
assessed the aspects of the reported methodological quality
using an adapted version of the Newcastle Ottawa Quality
Assessment Scale, evaluating the comparability across groups
at baseline for confounding factors (and examining whether
analyses were adjusted adequately for confounders), the
appropriateness of outcome assessment, length of follow-up,
and missing data handling and reporting.'’

Data Extraction

Using a standardized data extraction form, 2 independent
investigators (C.P. and G.M.C.) extracted and tabulated all
data. These investigations were not blinded to authors or to
institutions. Discrepancies were resolved through revision of
the original articles and group discussions. The extracted
information included the following: editorial information (lead
author, publication year, study size, study design, duration of
follow-up, type and source of financial support, and publica-
tion status), clinical presentation of ACS (ST-elevation acute
myocardial infarction, non-ST-elevation acute myocardial
infarction, and unstable angina), study population information
(number of patients for each study, percentage of male
population, age, percentage of patients presenting with
obstructive and nonobstructive coronary artery disease),
coronary risk factors such as smoking, hypertension, dyslipi-
demia, diabetes mellitus, and findings of coronary
angiograms. If the results were presented for more than
1 time-point, the last available results were extracted.

Outcomes and Data Analysis

NObCAD was defined as no epicardial vessel with a stenosis
>50% by quantitative coronary angiography. Nonobstructive
lesions were additionally grouped as normal coronary vessels
(0% lumen stenosis in all vessels) and mild coronary stenosis
(1-49% lumen stenosis in at least 1 vessel).

The main outcome was all-cause mortality during follow-up;
secondary outcomes were myocardial infarction, all-cause
mortality plus myocardial infarction, cardiac death and MACE,
as defined by the authors. The definitions of cardiovascular
disease for each included study” ''>** are shown in
Table 1, together with study characteristics. We extracted
both adjusted or propensity score matched estimations and
raw data to build 2x2 tables, at any time-point. However,
adjusted or propensity score matched estimates were avail-
able from 3 studies only,”®3? and we thus performed all
analyses using raw data.
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e Records identified through Additional records identified through
E database searching other sources
= (n= 936) (n= 48)
S
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\ / A A
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Records after duplicates removed i g.] =
( ) (n= 756) (n=&1)
70 Excluded during initial
g screen for not meeting
E inclusion criteria
QL
S 11 Excluded enrolled
“ Recordf screened | subtype of patients (e.i.:
(n=119) takotsubo syndrome,
\ J young patients, older

patients)

Full-text articles assessed
for eligibility »
(n= 38)

Full-text articles excluded,
with reasons
(n=15)

2 Articles (epicardial
vessels >60%)

=
2
2
[r

Studies included in
qualitative synthesis
(n= 33)

3 Articles (epicardial
vessels >30%)

22 Studies compared directly
NObCAD versus ObCAD
patients (included in both the
meta-analyses comparing the
two groups and the meta-
analyses of the event rates by

group)

11 Studies did not compare
directly NObCAD versus ObCAD
patients, and only reported
information on outcome rates
within a single group (included
only into the meta-analyses of
the event rates by group)

Figure. Flowchart of the studies. NObCAD, nonobstructive coronary artery disease; ObCAD, obstructive

coronary artery disease.

The primary, prespecified hypothesis of the study was that
clinical outcomes were significantly less frequent in NObCAD
than ObCAD patients. This hypothesis was evaluated through
random-effect head-to-head meta-analyses, which included
only the studies reporting data on both ObCAD and NObCAD
subjects.*® All analyses were stratified by follow-up duration
(1-6 months, >12 months). The results were expressed with
risk ratio (RR) and 95% Cl, and the statistical heterogeneity
was quantified using the 1% metric.*®

In order to provide some estimates of the incidence rates
for each selected outcome, we also performed meta-analyses
of event rates (sometimes defined as “proportion meta-
analysis”) combining the data of NObCAD and ObCAD
patients separately.*” Thus, in such analyses we could also
include the studies reporting data on NObCAD subjects only

(or data on ObCAD patients only), and study crude rates were
divided by the number of months of follow-up to estimate the
monthly and yearly rates for each outcome.

Two secondary hypotheses were also investigated: (1)
among NObCAD subjects, some clinical outcomes may be
less frequent in patients with normal artery CAD (0%
stenosis) versus mildly obstructive CAD (1-50% stenosis);
(2) NObCAD patients, as compared to ObCAD subjects, may
have less cardiovascular risk factors at baseline (including
higher age, male sex, diabetes mellitus, hypertension,
dyslipidemia, current cigarette smoking), and they may less
frequently present with STE-ACS at hospital discharge and be
treated with cardiovascular drugs such as angiotensin-
converting enzyme inhibitors, B-blockers, statins, aspirin, or
P2Y12 inhibitors. As for the primary hypothesis, we used
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random-effect meta-analyses comparing the 2 groups
directly, and we estimated the crude outcome rates (or
baseline proportions) in both groups through meta-analyses
of the event rates. A random-effect generic inverse variance
approach was used to estimate the mean age at baseline
within single groups.

Potential publication bias was assessed using funnel plots
(displaying RRs from individual studies versus their precision
[1/SE]), and formally tested through the Egger regression
asymmetry test.

We used StatsDirect 2.7.8 (StatsDirect Ltd, Altrincham,
UK, 2010) and RevMan 5.3 (The Cochrane Collaboration,
2014), to perform, respectively, the meta-analyses of the
event rates and the meta-analyses comparing directly
NObCAD versus ObCAD patients.

Results

Search Results and Overall Study Characteristics

Of the 984 papers initially retrieved (Figure), we identified 33
studies (including a total of 120 548 participants) that
evaluated the selected cardiovascular outcomes in NObCAD
and/or ObCAD patients.* Of those, 11 studies (24 369
participants) did not compare directly NObCAD versus ObCAD
patients, and thus could be included only in the meta-analyses
estimating the rates of each selected outcome by single
group.” Four other studies (8309 participants) were included
only in the meta-analyses evaluating the baseline proportion
of STE-ACS patients by single group.'®?"2%33

As reported in Table 1, 7 of the 33 included studies were
carried out in the United States, 10 in Europe, 6 studies were
international, and the remaining 10 took place in other
countries. Three studies were re-analyses of randomized
controlled trials,”'*3% 3 studies were randomized controlled
trials,?>**%? and all the others had an observational design.
Seventeen studies had a sample size >1000; 12 were
published after 2010; 25 had a follow-up >12 months. Eight
studies further categorized NObCAD patients in mildly versus
zero obstructive CAD, and could thus be included into a
dedicated meta-analysis. In 15 studies the outcomes were
ascertained through medical visits. The included studies
differed widely in the proportion of NObCAD patients and in
several baseline patient’s characteristics, including the mean
age, the percentage of males, diabetics, hypertensive,
dyslipidemic, smokers, and subjects with STE-ACS, unstable
angina, and non-ST elevation myocardial infarction—ACS
(Table S1).

*References 7—-10, 12—-15, 17-20, 22, 23, 25-32, 34-44.
References 8,9, 12-15, 23, 25, 26, 32, 41.

Also, because of the large time span of the studies
included, and sometimes to their long follow-up, the definition
of ACS has been quite heterogeneous both within and across
the studies. Before the Myocardial Universal Definition of
2007, ACS was defined on the basis of symptoms, ECG
abnormalities, and cardiac enzymes (mainly creatine kinase
MB fraction).*® After 2007, the measurement of cardiac
troponin T or | has been preferred over the measurement of
creatine kinase MB fraction or other biomarkers for ACS
diagnosis. Of the 33 included studies, 12 were published
before 2007, and only 1 of these dosed serum troponin and
gave results differentiating unstable angina from non-ST-
segment elevation myocardial infarction.” After 2007, only 10
studies* considered patients with unstable angina, and none
reported outcomes stratified by type of ACS.

Methodological Quality

The methodological characteristics of the included studies, as
measured by the Newcastle Ottawa Quality Assessment
Scale,11 are summarized in Table S2. Almost all studies
adequately selected the cohort of patients and ascertained
the exposure (selection category items); 22 of the 33 studies
adequately addressed at least 2 of the 3 items referred to
outcome assessment and follow-up (length and missing data).
Among the 22 studies included in head-to-head meta-
analyses, the comparability of NObCAD versus ObCAD
subjects was not addressed in 14 studies, and only 8 studies
reported some form of adjustment for potential confounders.

Differences in the Baseline Characteristics of
NObCAD Versus ObCAD Patients

As compared with ObCAD subjects, NObCAD patients were
significantly younger (—6.2 years on average), less likely to be
male (RR=0.77), diabetic (RR=0.57), hypertensive (RR=0.87),
dyslipidemic (RR=0.75), and to be treated with angiotensin-
converting enzyme inhibitors (RR=0.86; 47.0% versus 53.7%
among ObCAD patients), B-blockers (RR=0.83; 70.0% versus
79.4%), statins (RR=0.82; 52.1% versus 64.2%), and P2Y12
inhibitors (RR=0.46; 29.2% versus 63.7%) (all P<0.01; Table 2,
Figures S1 through S11). The rate of aspirin treatment was
not significantly different (RR=0.94; 81.7% versus 86.8%
among ObCAD).

Although a few studies reported baseline levels of troponin
and left ventricular ejection fraction in both groups, the 2
prognostic parameters were significantly better in NObCAD
versus ObCAD subjects (+2.44% and —27.2 ng/mL, respec-
tively; both P<0.05) (Figures S12 and S13).

*References15,19,20,22,30,31,35,36,40,42.
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Table 2. Meta-Analyses Comparing the Baseline Characteristics of NObCAD Versus ObCAD Patients

Baseline No. Studies

Characteristics (Total Sample) n/N Risk Ratio (95% CI) P Value 12, %
Male sex 22 (81 586) 3686/7420 vs 50 870/74 166 0.77 (0.72-0.84) <0.001 88
Diabetes mellitus 22 (81 586) 1247/7420 vs 22 166/74 166 0.57 (0.47-0.78) <0.001 86
Hypertension 22 (81 586) 4099/7420 vs 45 511/74 166 0.87 (0.81-0.93) <0.001 82
Dyslipidemia 22 (81 586) 2680/7420 vs 31 035/74 166 0.75 (0.65-0.87) <0.001 93
Current smoking 22 (81 586) 2422/7420 vs 29 282/74 166 0.94 (0.85-1.03) 0.2 81
STE-ACS 11 (21 856) 365/2229 vs 14 382/19 627 0.20 (0.13-0.29) <0.001 93
ACE-inhibitors use 8 (76 380) 3052/6499 vs 37 554/69 881 0.86 (0.80-0.92) <0.001 78
[3-Blockers use 8 (76 380) 4419/6499 vs 55 486/69 881 0.83 (0.75-0.93) 0.001 96
Statins use 8 (76 380) 3389/6499 vs 44 892/69 881 0.82 (0.70-0.95) 0.01 98
Aspirin use 8 (76 380) 5311/6499 vs 60 675/69 881 0.94 (0.88-1.01) 0.08 96
P2Y12 inhibitors use 6 (48 023) 1197/4118 vs 27 951/43 905 0.46 (0.39-0.55) <0.001 85
Baseline No. Studies

Characteristics (Total Sample) N/N Mean Difference (95% Cl) P Value 2, %
Mean age 21 (81 438) 7346/74 092 —6.16 (—7.85; —4.47) <0.001 94
Mean LVEF 6 (11 245) 553/10 692 2.44 (0.50; 4.39) 0.01 65
Mean Troponin 4 (9822) 295/9527 —27.2 (—10.5; —43.8) <0.001 97

level, ng/mL

ACE indicates angiotensin-converting enzyme; LVEF, left ventricular ejection fraction; n, number of nonobstructive coronary artery disease subjects; N, number of obstructive coronary
artery disease participants; NObCAD, nonobstructive coronary artery disease; ObCAD, obstructive coronary artery disease; STE-ACS, ST-elevation myocardial infarction.

Overall, the likelihood of being diagnosed with STE-ACS
(rather than non-ST segment elevation—ACS) at baseline was
drastically lower among NObCAD versus ObCAD patients
(RR=0.20; 95% Cl: 0.13-0.29; Table 2, Figure S14).

The estimated rates of the above characteristics at
baseline were computed using meta-analyses by single group
and are reported in Table S3 and Figures S15 through S38.
Overall, the results were in line with the meta-analyses
comparing the 2 groups directly: among NObCAD and ObCAD
patients, respectively, the mean ages were 56.9 and
63.2 years, and the proportions of STE-ACS were 14.7% and
73.8%.

Crude Rates of Cardiovascular Outcomes in
NObCAD and ObCAD Patients

Overall, 33 studies were included in at least 1 meta-analysis
to estimate the rates of cardiovascular outcomes in NObCAD
and ObCAD patients (Table 3). In NObCAD patients, the
combined yearly rates of death, myocardial infarction, death
plus myocardial infarction, cardiac death, and MACE were
2.4%, 1.4%, 4.0%, 1.2%, and 9.2%, respectively (Table 3,
Figures S39 through S43). The same rates in ObCAD patients
were 10.1%, 5.9%, 12.8%, 6.0%, and 16.8% (Table 3, Figures
S44 through S48).

Combining the few studies that separately considered
mildly obstructed CAD patients (1-50% stenosis) and normal
artery CAD patients (0% stenosis), the pooled yearly rates of
death, myocardial infarction, and death plus myocardial
infarction were 1.1%, 1.0%, and 2.0%, respectively, in mildly
obstructive CAD patients, and 1.3%, 0.6%, and 2.2% in normal
artery CAD patients (Table 3, Figures S49 through S54). No
meta-analysis of event rates was made for cardiac death and
MACE because the number of studies with follow-up longer
than 6 months was too limited to allow meaningful analyses.

Clinical Outcomes in Nonobstructive Versus
Obstructive CAD

As reported in Table 4, of the 22 studies (including a total of
96 179 participants) that directly compared at least 1
cardiovascular outcome in NObCAD versus ObCAD patients,
18 evaluated all-cause mortality (n=93 178 participants); 8
cardiac death (n=9939); 14 myocardial infarction (n=77 966);
13 all-cause mortality or myocardial infarction (n=77 858);
and 7 evaluated MACE (n=12 289).

As compared with ObCAD patients, NObCAD subjects
showed a significantly lower risk of all of the above cardiovas-
cular outcomes (Table 4, Figures S55 through S59): the RR of
both all-cause death and MACE was 0.53; the RR of cardiac
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Table 3. Meta-Analyses of the Event Rates by Single Group of CAD Patients

38, 40, 42

36, 38, 40, 42

ObCAD NObCAD
Outcomes (>50% Stenosis) (0-50% Stenosis) Zero CAD (0% Stenosis) Mild CAD (1-50% Stenosis)
MACE References 18, 27, 31, 36, References 14, 18, 27, 31, References 14, 31, 40 References 14, 31, 40

No. studies (n/N; total
person-months)

7 (2039/11 322; 152 890)

8 (184/1668; 26 842)

Estimated pooled rate (95% Cl)

22, 27-29, 31, 32, 34-42, 44

20, 22, 24, 26, 27, 32

31, 32, 39, 40

Per month 1.40% (0.61%; 2.50%) 0.77% (0.43%; 1.21%) — —
Per year 16.8% (7.32%; 30.1%) 9.24% (5.16%; 14.5%) — —
All deaths References 7, 9, 10, 15, 17, 19, References 1, 2, 4-9, 11-18, References 8, 13, 14, 28, References 8, 13, 14, 28,

31, 32, 39, 40

No. studies (n/N; total
person-months)

22 (3996/95 895; 657 036)

26 (1007/21 652; 472 754)

8 (31/1498; 23 824)

8 (49/1714; 28 257)

Estimated pooled rate (95% Cl)

Per month

0.84% (0.53%; 1.23%)

0.20% (0.14%; 0.27%)

0.11% (0.05%; 0.19%)

0.09% (0.04%; 0.15%)

Per year

10.1% (6.36%; 14.8%)

2.38% (1.69%; 3.18%)

1.28% (0.59%; 2.24%)

1.05% (0.48%; 1.85%)

Cardiac death

References 9, 18, 27, 30, 32,
35, 38, 42-44

References 1, 3, 11, 13, 16,
17,19, 21, 22, 24, 25, 31

References 8, 13, 32

References 8, 13, 32

No. studies (n/N; total
person-months)

10 (713/10 218; 135 001)

13 (54/1794; 43 937)

Estimated pooled rate (95% Cl)

Per month

0.50% (0.15%; 1.09%)

0.10% (0.03%; 0.20%)

Per year

6.00% (1.79%; 13.1%)

1.22% (0.42%; 2.45%)

Mi

References 7, 9, 10, 15, 17-19,
27, 32, 35-44

References 1-4, 7, 9, 11-14,
16-18, 21, 22, 23, 26, 32

References 13, 14, 32,
39, 40

References 13, 14, 32,
39, 40

No. studies (n/N; total
person-months)

18 (3064/81 886; 497 624)

21 (757/20 451; 458 114)

5 (10/1124; 17 528)

5 (16/1146; 17 260)

Estimated pooled rate (95% Cl)

20, 27, 32, 3542, 44

16-18, 22, 26, 29, 31

Per month 0.49% (0.19%; 0.95%) 0.11% (0.03%; 0.24%) 0.05% (0.01%; 0.14%) 0.08% (0.02%; 0.21%)
Per year 5.88% (2.28%; 11.4%) 1.38% (0.42%; 2.88%) 0.58% (0.06%; 1.63%) 1.01% (0.19%; 2.47%)
All deaths+MI References 7, 9, 10, 15, 17, 19, References 1, 2, 4, 7, 9-14, References 14, 32, 39, 40 References 14, 32, 39, 40

No. studies (n/N; total
person-months)

17 (7631/81 893; 494 260)

17 (436/9376; 118 170)

4 (22/944; 13 208)

4 (35/975; 13 156)

Estimated pooled rate (95% Cl)

Per month

1.07% (0.55%; 1.76%)

0.33% (0.13%; 0.62%)

0.18% (0.08%; 0.33%)

0.17% (0.02%; 0.49%)

Per year

12.8% (6.59%; 21.1%)

3.96% (1.57%; 7.42%)

2.18% (0.95%; 3.91%)

2.03% (0.19%; 5.83%)

CAD indicates coronary artery disease; MACE, major adverse cardiovascular events; MI, myocardial infarction; n, Number of non-obstructive CAD subjects; N, Number of obstructive CAD
participants; NObCAD, nonobstructive coronary artery disease; ObCAD, obstructive coronary artery disease.

death was 0.44; and the RR of both myocardial infarction and
death or myocardial infarction was 0.36 (all P<0.05). The results
were similar when analyses were stratified by the length of
follow-up, with the sole exception of cardiac death, which was
not significant when only studies with follow-up >12 months
were included. No study reported a significant higher risk of any
outcome for NObCAD versus ObCAD patients. The funnel plots
displaying the RRs versus the logarithms of their standard

errors appear skewed to the left for studies evaluating all-cause
mortality (Figure S60), but not for studies considering the other
outcomes (Figures S61 through S64). The Egger weighted
regression method to detect publication bias identified a
borderline significant asymmetry for trials considering death
(P=0.05).

Among NObCAD patients, the risks of all-cause mortality,
myocardial infarction, or all-cause mortality plus myocardial
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Table 4. Meta-Analyses Comparing the Risk of Clinical Outcomes of NObCAD Versus ObCAD Patients

No. Studies
Outcomes®e’®: (No. Patients) n/N Risk Ratio 95% Cl P Value 1%, %
MACE!8:27:31,36.38:40.42 7 (12 289) 104/967 vs 2039/11 322 0.53 0.44 to 0.64 <0.001 0
Stratified by follow-up duration*
1 to 6 months”-3':36:38 4 (11 943) 41/584 vs 1574/11 359 0.51 0.38 to 0.69 <0.001 0
>12 months'8:27:38:4042 5 (6353) 76/681 vs 945/5672 0.54 0.43 to 0.68 <0.001 0
All deaths?1017:19.22:27-29,31,34-40,42.44 18 (93 178) 149/8120 vs 3180/85 058 0.53 0.40 to 0.70 <0.001 57
Stratified by follow-up duration*
1 to 6 months”+1%19:2227,31,34-36,38,39 11 (81 515) 74/6681 vs 2160/74 834 0.45 0.28 t0 0.72 <0.001 66
>12 months!7:27-29.31:35.37,38,40.42.44 11 (23 784) 87/2097 vs 1323/21 687 0.63 0.50 to 0.80 <0.001 10
Cardiac death'8273035.38:42-44 8 (9939) 27/1093 vs 523/8846 0.44 0.19 to 0.98 0.05 69
Stratified by follow-up duration*
1 to 6 months?7 303538 4 (10 051) 17/845 vs 438/9206 0.33 0.12 to 0.91 0.03 65
>12 monthg'827:35.38:42-44 7 (8337) 16/743 vs 264/7594 0.66 0.38 to 1.15 0.14 12
M|7:10:17-19.27,35-40.42-44 14 (77 966) 97/6917 vs 2552/71 049 0.36 0.23 to 0.57 <0.001 66
Stratified by follow-up duration*
1 to 6 monthg’+0:19:27.35,36,38:39 8 (76 368) 81/6287 vs 2372/70 081 0.35 0.19 to 0.63 <0.001 73
>12 monthg'718:27,35:38:40,42-44 9 (10 047) 21/1125 vs 446/8922 0.41 0.18 to 0.94 0.04 67
All deaths+M[7-1017:19:20.27,35-4042:44 13 (77 858) 178/6802 vs 6520/71 056 0.36 0.25 to 0.53 <0.001 79
Stratified by follow-up duration*
1 to 6 monthg’-0:19:27.35,36,38:39 8 (76 368) 143/6287 vs 6066/70 081 0.34 0.20 to 0.56 <0.001 85
>12 monthg'720:27:35.38,40,42,44 8 (9939) 51/1010 vs 913/8929 0.48 0.35 to 0.67 <0.001 22

MACE indicates major adverse cardiovascular events; MI, myocardial infarction; n, Number of non-obstructive CAD subjects; N, Number of obstructive CAD participants; NObCAD,
nonobstructive coronary artery disease; ObCAD, obstructive coronary artery disease; Refs., references.

*Some studies reported (diverse) data at different time-points,?”-"3%38

meta-analyses can be larger than the sample of the overall meta-analysis.

infarction did not differ significantly between the subjects
with mildly obstructed versus normal artery CAD (Table 5,
Figures S65 through S67). However, few events were included
in the above meta-analyses, which lacked statistical power,
and no meaningful quantitative analyses could be performed
to evaluate cardiac death and MACE.

Discussion

This meta-analysis re-analyzed all the data published regard-
ing the clinical presentation and outcomes of NObCAD and
ObCAD patients with ACS, attempting to address several
questions and providing quantitative estimates that are
difficult to obtain when studies are examined separately.
The main findings are the following: (1) when compared to
patients with obstructive CAD, the patients with a diagnosis of
NObCAD showed a lower baseline cardiovascular risk as they
are significantly less likely to be old, male, diabetic, hyper-
tensive, or dyslipidemic; (2) non-ST-segment—-ACS was the
main pattern of presentation among patients with NObACS;

and were included in both 1 to 6 and 12+ months meta-analyses; thus the sum of the samples of the stratified

(3) as logically follows from the above, NObCAD patients have
one third to one half the likelihood of death or a main
cardiovascular event than ObCAD subjects; (4) NObCAD
subjects, however, are still at high risk for cardiovascular
mortality and morbidity, showing yearly rates of death plus
myocardial infarction or MACE as large as 4% and 9.2%,
respectively. Interestingly, while in the short-term follow-up
(1-6 months), the cardiac mortality rate was significantly
lower in nonobstructive ACS patients, these differences did
not persist through the 1-year follow-up, making the rates of
cardiac death and myocardial infarction comparable between
the 2 groups; (5) among NObCAD subjects, having zero
stenosis rather than a mildly obstructive stenosis (1-49%)
does not seem to be associated with a lower risk of death or
cardiovascular outcomes, but these analyses are underpow-
ered and require validation.

The better baseline CHD risk profile of NObCAD versus
ObCAD subjects was already well known and documented in
numerous studies, which listed several potential explanations
related to the progression of the atherosclerotic plaque and
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Table 5. Meta-Analyses Comparing the Risk of Clinical Outcomes of Mildly Obstructive Versus Normal Artery CAD Patients

Outcomes®e’s: :\‘Noc;;.SFE:tdi;sts) n/N Risk Ratio 95% Cl P Value 12, %I
All deathg®14-28:31:39.40 6 (2861) 25/1210 vs 41/1447 0.96 0.46 to 1.97 0.9 31
W[4:39:40 3 (1715) 7/836 vs 12/879 0.63 0.25 to 1.58 0.3 0
All deaths-+M|'439:40 3 (1715) 18/836 vs 27/879 0.72 0.37 to 1.39 0.3 17

CAD indicates coronary artery disease; MI, myocardial infarction; n, Number of non-obstructive CAD subjects; N, Number of obstructive CAD participants; Refs., references.

hypothesized a stronger role of nonclassical risk factors
(inflammation, insulin resistance, psychosocial factors, phys-
ical inactivity) in ACS etiology for NObCAD sub-
jects.®10:28:39:49.50  This  meta-analysis adds quantitative
estimates with tight confidence intervals on the distribution
of the most common CHD risk factors in ObCAD and NObCAD
groups, which can be used either for clinical practice or to
support prognostic multivariate modeling.

In all but 627:3536:38:4244 ot the 60 direct comparisons,
NObCAD patients showed a better prognosis than ObCAD
subjects, with all meta-analyses reporting significantly lower
rates of events, from half to one third of those reported by
ObCAD patients. Also, 5 of the 6 comparisons with divergent
results were underpowered, including 5 or fewer events in the
NObCAD group.?”3¢:38:42:44 |n aqdition, a lower mortality rate
for patients with myocardial infarction and nonobstructive
coronary arteries was also documented in a recent systematic
review.® The most likely potential explanations for these
findings include the younger age and the lower rate of
diabetes mellitus (both of which are independent predictor of
MACE) among NObCAD subjects. Also, given the drastically
lower likelihood of baseline presentation with ST-segment-
elevation—ACS of NObCAD patients, it has been suggested
that their average amount of myocardial infarction might be
smaller than that of ObCAD subjects.*?

It has been suggested that, among NObCAD patients, those
with normal coronary arteries may carry a lower CHD risk than
the subjects with mildly obstructed CAD, representing a
different population of younger patients with a possible
tendency for spontaneous thrombosis and other etiologies
leading to CAD (eg, takotsubo cardiomyopathy, variant angina
pectoris, microvascular dysfunction, and coronary vasos-
pasm).>®3" Indeed, a meta-analysis of 18 studies including
unselected or stable patients without significant epicardial
coronary artery disease reported that coronary events were
6-fold more frequent in patients with mild (0—20%) stenosis and
15-fold more frequent in patients with moderate stenosis (20—
40%), when compared with patients with smooth and normal
arteriograms.48 From the present meta-analysis, a different
picture emerges for ACS. In the noncritical stenosis range,
normal (0%) coronary arteries were associated with no better

prognosis than a nonobstructive (1-49%) coronary stenosis.
Such a discrepancy, however, may be artificial, because (1) our
meta-analyses restricted to NObCAD subjects included a very
scarce number of events and were largely underpowered; (2)
heterogeneous conditions were included under the umbrella
term of NObACS, which may encompass disparate entities,
such as epicardial artery coronary vasospasm, takotsubo acute
cardiomyopathy, cocaine or other illicit drug abuse, sponta-
neous coronary dissection, or even acute myocarditis with ACS-
like presentation. In fact, a major concern in the clinical
definition of nonobstructive ACS is that the majority of the
included studies did not carry out special diagnostic investiga-
tions to rule out the potential role of microcirculation as a cause
of myocardial acute injury (as shown in Table S4), nor were
diagnostic tests carried out to assess the effective vessel
atherosclerotic burden that is often undetectable at angiogra-
phy due to negative atherosclerotic remodeling.*’

Although the prognostic profile of NObCAD patients was
more favorable than ObCAD subjects, the former showed
absolute yearly rates of events as high as 9.2% (MACE) and
4.0% (all deaths plus myocardial infarction), in clear contrast
with the common assumption of a good prognosis for
NObCADs.*° Given that the underlying mechanisms that lead
to clinical presentation of ACS in NObCAD subjects are not
well understood,>'®*" and that the appropriate therapeutic
approach for such patients is also unknown,®' it has been
suggested that their unfavorable outcome might be explained,
at least in part, by the lower rate of the prescription of
B-blockers, angiotensin-converting enzyme inhibitors, statins,
and antiplatelet drugs.'®*° In our meta-analysis, all of the
above drugs were less frequently prescribed to NObCAD
patients. Unfortunately, none of the included studies reported
data on dual antiplatelet therapy, which is one of the most
important disease-modifying medications, when left ventricu-
lar function is preserved. However, while the vast majority of
patients in both groups received aspirin (81.7% and 86.8% in
NObCAD and ObCAD groups, respectively), P2Y12 inhibitors
were administered only to 29.2% and NObCAD patients (and
63.7% ObCAD subjects), and it could thus be hypothesized
that only a minority of patients with NObCAD were under dual
antiplatelet therapy. This might be due to the fact that the
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decision to treat patients was driven by angiographic results
rather than by clinical presentation, supporting the hypothesis
that these patients are often undertreated, probably in the
belief that NObCAD represents a benign condition.*® Overall,
our findings reinforce the calls for a specific management or
an expansion of formal guidelines to include specific recom-
mendations for secondary prevention measures in NObCAD
patients.>>'

Limitations

Several limitations should be considered in the interpretation of
our data. First, the heterogeneity across studies was substantial
in both the baseline characteristics and the length of follow-up.
While quantifying the differences in baseline characteristics
was one of the aims of the analysis, we computed yearly and
monthly rates rather than the overall rates of event to reduce
the potential bias deriving from varying follow-ups. In any case,
it cannot be excluded that the higher event rate that typically
occurs in the first 6 months of follow-up might have led to an
overestimate of the event rates in those comparisons where the
number of short-term follow-up studies was larger. Second,
meta-regression might have been used to explore both the
causes of heterogeneity and the independent contribution of
each of the CAD risk factors in determining the excess risk in
ObCAD versus NObCAD subjects. However, any meta-regres-
sion model that we fit was at serious risk of bias due to the
relatively scarce number of individual studies in each meta-
analysis and, most importantly, due to the serious imbalance in
each study sample size between NObCAD and ObCAD subjects
(with 1 NObCAD each 6—20 ObCAD subjects for many studies).
This implies that the overall value of a determined risk factor
(eg, age) of an unbalanced study (eg, Dokainish et al’) is very
similar to the mean age value of the ObCAD group, and studies
with balanced groups seem to have a lower mean age than
those with unbalanced groups, regardless of their relative risk of
event. Even exploring other alternative options (eg, age
differential between each study group), the bias caused by
the scarce number of balanced-group studies determined a
serious lack of reliability for any meta-regression, the results of
which were thus not shown. Third, as for all meta-analyses
based upon published studies, although we made an extensive
systematic search, we cannot exclude that additional data exist
that were not considered. Fourth, as previously noted, some of
the meta-analyses were populated by a low number of events
and certainly require confirmation from additional data.

Conclusions

This meta-analysis confirms that ACS patients with and
without obstructive CAD are significantly different. NObCAD

patients have a significantly lower cardiovascular risk at
baseline and a subsequent lower rate of death or a main
cardiovascular event. However, these subjects are still at high
risk for cardiovascular mortality and morbidity, suggesting
potential undertreatment and calling for a specific manage-
ment. Our findings, other than demonstrating a significant
medical treatment gap, highlight an important opportunity for
improving the quality of care and, in turn, the outcomes of
patients being diagnosed with NObACS.® In the context of
NObCAD, no differences in prognosis were noted between
zero stenosis versus mildly obstructive stenosis (1-49%), but
such analyses require validation.
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Table S1. Baseline characteristics of the studies.

Study, Re* Patients (N) Age Male Diabetes Hypertension Hyperlipidemia Smoking Aspirin pP2Y12 B-Blockers ACE-Inhib. Statins
Abid * Non-Obstr. (21) 45.0£14.9 19 (90.5) 2(9.5) 5(23.8) 3(14.3) 18 (85.7) - - - - -
Obstr. (0) - - - - - - - - - - -
Aldous 2 Non-Obstr. (351) 54.9+20.7 166 (47.3) 36 (10.3) 139 (39.6) 79 (22.5) 105 (29.9) 109 (31.1) 215 (61.3) 129 (36.8) - 190 (54.1)
Obstr. (0) - - - - - - - - - - -
Bugiardini 3 Non-Obstr. (701) 57.2+11.7 329 (46.9) 102 (14.6) 322 (45.9) - 213 (30.4) - - - - -
9 Obstr. (0) - - - - ; i ] . ] . .
Non-Obstr. (0) - - - - - - - - - - -
Chan * Obstr. (8225) - 5664 (68.9) 2433 (29.6) 5604 (68.1) 4956 (60.3) 2875 - 4798 (58.3) 7159 (87) 6032 (73.3) 6813 (82.8)
(35.0)
Cortell 5 Non-Obstr. (64) 60.0£12.5 27 (42.2) 13 (20.3) 33 (51.6) 23 (35.9) 17 (32.3) - - . ) )
Obstr. (440) 66.0£11.3 325 (73.9) 167 (38.0) 264 (60.0) 205 (46.6) 142 (32.3) - - - - -
Da Costa®  Non-Obstr. (91) 49.0+£14.0 57 (62.6) 9(9.9) 14 (15.4) 18 (19.8) 55 (62.6) - - - B} )
Obstr. (91) 51.0+14.0 57 (62.6) 22 (24.2) 32(35.2) 44 (48.4) 57 (62.6) - - - - -
Dev? Non-Obstr. (2031) - - - - - - 1919 (94.5) - 1662 (81.8) 1207 (59.4) 1324 (65.2)
Y Obstr. (24724) - - - - - - 23628 (95.6) - 21692 (87.7)  17205(69.6) 18863 (76.3)
Dokainish ® Non-Obstr. (107) 59.0+12.5 50 (46.7) 17 (15.9) 70 (65.4) 46 (43) 27 (25.2) - - - - -
Obstr. (788) 62.4+10.7 529 (67.1) 237 (30.1) 510 (64.7) 512 (65) 235 (29.8) - - - - -
Dwver 9 Non-Obstr. (29) 59.0+2.0 19 (65.5) 6 (21.0) 11 (37.9) - 6 (20.7) 14 (48.3) 0 (0.0) 5(17.2) 5(17.2) 18 (62.1)
Wy Obstr. (151) 66.0£1.0 123 (81.5) 35 (20.3) 61 (40.4) - 21 (13.9) 108 (71.5) 67 (44.4) 95 (62.9) 76 (50.3) 123 (81.5)
Golzio 1 Non-Obstr. (53) 45.5+11.6 43 (81.1) 2(3.8) 22 (41.5) 16 (30.2) 34 (64.2) - - - - -
Obstr. (351) 58.0+£9.0 288 (82.1) 42 (12.0) 149 (42.5) 147 (41.9) 263 (74.9) - - - - R
Hamdan ™ Non-Obstr. (11) 57.7+18.9 4 (36.4) 2(18.2) 4 (36.4) 3(27.3) 7 (63.6) 6 (54.5) 3(27.3) 6 (54.5) 3(27.3) 6 (54.5)
Obstr. (113) 66.0+£12.2 89 (78.8) 45 (39.8) 72 (63.7) 65 (57.5) 68 (60.2) 86 (76.1) 76 (67.3) 83 (73.5) 39 (34.5) 89 (78.8)
12 Non-Obstr. (1595) 62.1+12.5 5839 (44.3) - - - - - - - - -
Hansen Obstr. (0) - - - - ] ] ] ) ) : .
.13 Non-Obstr. (1170) - - - - - - - - - - -
Harris Obstr. (0) ; ; - ) ] . ] ) ] ) :
14 Non-Obstr. (19) 61.0+6.0 14 (73.7) - - - - - - - - -
Hung Obstr. (0) - - - - . ] ] ) ) : .
Non-Obstr. (13172)  63.0+11.6 5839 (44.3) 1397 (10.6) 4111 (31.2) 5403 (41.0) 1885 - - - - -
Johnston **  Obstr. (0) - - - - - - - - - _

(14.3)




Non-Obstr. (126) 59.0:12.9 77 (61.1) 19 (15.1) 9 (38.9) 75.6) 65 (51.6) - - - - -
Kang 1 Obstr. (8238) 64.8+11.0 5940 (72.1) 2274 (27.6) 3987 (48.4) 1689 (20.5) 4910 - . - . .
(59.6)
Larsen ¥ Non-Obstr. (726) 53.8+154 442 (60.9) 69 (9.5) 299 (41.2) 249 (34.3) SOZ‘?E;%B) - ; - ; ;
Obstr. (9071) 644+11.7 6821(75.2) 4109 (45.3) 4536 (50 1823 (20.1) o3 - - - . .
Larson Non-Obstr. (187) 57.4+164 122 (65.2) 24 (12.8) 92 (49.2) 89 (47.6) 60 (32.1) - . - . .
Obstr. (1138) 62.8:14.1 828 (72.8) 172 (15.1) 626 (55) 619 (54.4) 470 (41.3) - . - . .
Vanrin 1o Non-Obstr. (350) 60.5+11.8 236 (67.4) 41(11.7) 134 (38.3) 121 (34.6) 135(38.6) 320 (91.4) . 272(77.7) 202 (57.7) 320 (91.4)
Obstr. (1252) 71.5¢12.1 811 (64.8) 233 (18.6) 550 (43.9) 506 (40.4) 349 (27.9) 991 (79.2) . 793 (63.3) 831 (66.4) 991 (79.2)
Non-Obstr. (163) 55.2+12.5 108 (66.3) 43 (26.4) 73 (44.8) 90 (55.2) 60 (36.8) 143 (87.7) 63 (38.7) 96 (58.9) 88 (54.0) 163 (68.7)
Minha 2 Obstr. (3523) 60.7+12.4  2753(78.1) 958 (27.2) 3515 (99.8) 2040 (57.9) 1585 3303(96.3) 2945 (83.6) 2884 (8L9) 2677 (76.0) 3026 (85.9)
(45.0)
- Non-Obstr. (272) 61.9+140 138 (50.7) 76 (27.9) 204 (75) 119 (43.8) 62 (22.8) - . - - -
Obstr. (253) 654+12.0 180 (71.1) 73 (28.9) 173 (68.4) 76 (30.0) 70 (27.7) - - - - -
Patel 2 Non-Obstr. (3306)  590.0+16.3 1423 (43) 654 (19.8) 2019 (61.1) 1173 (35.5) 97152(128965) 2432 (73.6) 856 (25.9) 1993 (60.3) 1209 (36.6) 3306 (36.5)
Obstr. (34995) 64.0+148 22607 (64.6) 10131 (28.9) 22690 (64.8) 16708 (47.7) (13  28239(807) 20075(509) 25630 (73.2) 13570(38.8) 17598 (50.3
pinheiro 2 Non-Obstr. (220) 51.5+11.8 96 (43.6) 40 (18.2) 147 (66.8) 108 (49.1) 68 (30.9) - . - - -
Obstr. (1131) 60.6+11.4  675(59.7) 323 (28.6) 819 (72.4) 693 (61.3) 406 (35.9) - . - . .
blaner # Non-Obstr. (197) 540133 92 (46.7) 36 (18.3) 103 (52.3) 64 (32.5) 61 (31) 107 (54.3) 46 (23.4) 95 (48.2) 99 (50.3) 197 (49.7)
Obstr. (2245) 60.6+13.3 1526 (68) 595 (26.5) 1308 (58.3) 980 (43.7) 825 (36.7) 1421 (63.3) 1506 (67.1)  1731(77.1) 1194 (53.2) 1785 (79.5)
Remanagy s NON-Obstr. (123) 58.7+154 57 (46.3) 29 (23.6) 75 (61) 59 (48) 27(22.0) 108 (87.8) 44 (35.8) 91 (74) 77 (62.6) 123 (69.1)
Obstr. (2141) 62.7+12.8 1473 (68.8) 601 (28.1) 1461 (68.2) 1374 (64.2) 558 (26.1) 2034 (95.0) 1567 (59.9)  1910(89.2) 1404 (65.6) 1739 (81.2)
Ravmong 26 Non-Obstr. (74) 43.0£38.8 42 (56.8) 1(1.4) 10 (13.5) 27 (36.5) 53 (71.6) - . - . .
y Obstr. (74) - 42 (56.8) 11 (14.9) 23 (31.1) 59 (79.7) 51 (68.9) - . - - -
Rhew 7 Non-Obstr. (100) 58.5:14.2 59 (59) 10 (10) 41 (41) 1(1.0) 49 (49.0) - . - . .
Obstr. (1120) 634+12.2  808(721) 323 (28.8) 527 (47.1) 55 (4.9) 711 (63.5) - . - - -
Roe 2 Non-Obstr. (696) ~ 56.0:17.0  350(50.3) 81 (116) 367 (52.7) 28(356) 211 0507) . - . - -
Obstr. (5071) 630111 3555(70.1) 1212 (239) 2820 (55.6) 2358 (46.5) o) - . - -
Rossini | Non-Obstr. (318) 66.0+15.0 145 (45.6) 37 (11.6) 185 (58.2) 141 (44.3) 73(23.0)  276(86.8) 183 (57.5) 204 (642) 167 (52.5) 236 (74.2)
Obstr. (888) 63.0+12 697 (78.5) 229 (25.8) 526 (59.2) 603 (67.9) 64(7.2)  883(99.4)  882(99.3)  763(859) 634 (714) 801 (90.2)
Shishehbor Non-Obstr. (0) - - - - - - - - - - -
= Obstr. (1240) 65.4+12.0 796 (64.2) 390 (31.5) - - 201 (235) 1162 (937)  979(79.0)  572(77.1)  275(222) 1069 (86.2)
aun Non-Obstr. (51) 57.2¢10.8 31 (60.8) 8 (15.7) 27 (52.9) 10 (19.6) 13 (25.5) - . - - -
Obstr. (678) 60.3+10.8 483 (71.2) 200 (29.5) 432 (63.7) 137 (20.2) 274 (40.4) - . - . .




Terefe 2

von Korn %

Non-Obstr. (58) 55.0¢13.0 27 (46.6) 10 (17.2) 43 (74.1)
Obstr. (56) 56.6+11.0 39 (69.6) 11 (19.6) 40 (71.4)
Non-Obstr. (127) 60.3t15.4 60 (81.1) 26 (20.5) 88 (69.3)
Obstr. (509) 78.0+2.8 344 (67.6) 198 (38.9) 451 (88.6)

13 (22.4) 28(48.3)
33 (58.9) 33 (58.9)
55 (43.3) 32 (25.2)
309 (60.7) 124 (24.4)

Non-Obstr. = Non-obstructive; Obstr. = Obstructive. Data are presented as means+SD or numbers (%).



Table S2. Methodological quality: study scores according to the Newcastle-Ottawa scale.

Quality categories Selection Comparability Outcome
(Max score 4)  (maxscore 2)  (max score 3)

Studies included in all meta-analyses
Raymond 2¢
Roe %

Da Costa ©
Dokainish 8
Larsen V7
Pinheiro #
Patel 2
Larson &
Terefe 2
Dey”’
Dwyer °
von Korn
Cortell ®
Kang ¢
Ramanath %
Hamdan *
Rhew %
Sun
Rossini 2
Manfrini *°
Minha 2
Planer 2*

A AP OPRARPRDRPEPPPOPAAPEAPRDPDRERADEDDSEAD
NOONORFRPROOORPROORPROOFrRPROOONEKRO
NFPFPFPNWOWWORPFPFRPWOWOWRWNOONREPWENDN

Studies included only in the meta-analyses of event rates by single
group **
Harris 3
Hung *
Golzio
Bugiardini *
Shishehbor *°
Chan 4
Hansen 2
Abid *
Aldous 2
Johnston
Ohlow 2

WWNNWWWWWNW
1
1
NWWWWWWWwwNN

* The total "Selection” score is given by the sum of the scores (stars) of the single items (a) representativeness of the
exposed cohort; (b) selection of the non exposed cohort; (c) ascertainment of exposure; (d) demonstration that outcome
of interest was not present at start of study. The "Comparability" score is referred to the item "Comparability of cohorts on
the basis of the design or analysis" (and could not be evaluated in single-arm studies). The total "Outcome" score is
given by the sum of the scores (stars) of the single items: (a) assessment of outcome; (b) Was follow-up long enough for
outcomes to occur; (c) adequacy of follow-up of cohorts. ** The item "Selection of the non exposed cohort (in the
section "Selection"), and the item "Comparability” inevitably scored 0, as there was no control group in these studies.



Table S3. Results of the meta-analyses estimating the rates of several baseline patient characteristics (and
the mean age) among Non-obstructive coronary artery disease (NObCAD) and Obstructive coronary artery
disease (ObCAD) patients, separately.

Non-obstructive CAD Obstructive CAD

(0%-50% stenosis)

(>50% stenosis)

Proportion of Males
N. studies (n/N)
Estimated % (95% CI)

Proportion of Diabetics
N. studies (n/N)
Estimated % (95% ClI)

Proportion of hypertensive subjects
N. studies (n/N)
Estimated % (95% CI)

Proportion of dyslipidemic subjects
N. studies (n/N)
Estimated % (95% ClI)

Proportion of current smokers
N. studies (n/N)
Estimated % (95% CI)

Proportion of STACS
N. studies (n/N)
Estimated % (95% ClI)

Proportion of ACE-inhibitors users
N. studies (n/N)
Estimated % (95% CI)

Proportion of beta-blockers users
N. studies (n/N)
Estimated % (95% CI)

Proportion of statins users
N. studies (n/N)
Estimated % (95% CI)

Proportion of aspirin users
N. studies (n/N)
Estimated % (95% CI)

Proportion of P2Y12 inhibitors users
N. studies (n/N)
Estimated % (95% CI)

Age in years
N. studies (N patients)
Estimated mean (95% ClI)

28 (15,892 / 34,856)
53.0 (50.5-55.6)

26 (2784 / 21,665)
14.6 (12.4-17.0)

26 (8676 / 21,665)
48.0 (41.2-54.8)

25 (8165 / 20,694)
33.0 (29.4-36.8)

26 (4643 / 21,665)
37.2 (31.3-43.2)

13 (2256 / 13,168)
14.7 (11.1-18.6)

10 (43,861 / 79,346)
57.4 (45.0-69.3)

10 (63,217 / 79,346)
77.5 (70.8-83.6)

10 (52,774 1 79,346)
79.7 (69.3-88.3)

10 (69,516 / 79,346)
89.5 (82.8-94.6)

8 (33,728 / 53,370)
75.6 (66.5-83.7)

28 (23,279)
56.9 (55.4-58.5)

24 (57,330 / 83,631)
70.3 (68.0-72.5)

24 (24,989 / 83,631)
27.5 (24.8-30.3)

23 (51,115 / 82,391)
61.5 (54.5-68.2)

23 (35,991 / 82,391)
46.9 (39.6-54.3)

24 (32,448 / 83,631)
40.3 (35.5-45.2)

11 (14382 / 19627)
73.8 (70.2-77.3)

8 (3052 / 6499)
51.5 (41.6-61.4)

9 (4548 / 6850)
62.6 (51.7-73.0)

9 (3579 / 6850)
63.7 (49.3-76.9)

9 (5420 / 6850)
76.3 (62.1-88.0)

7 (1410 / 4469)
39.0 (25.6-53.3)

22 (75,332)
63.2 (60.6-65.8)




Table S4. Diagnostic methods and rate of other diseases of non-obstructive CAD patients, for each included

study.

Study, Ref.

Methods for differential diagnosis in NObCAD

N. of patients with other diagnoses (%)

Studies included in all meta-analyses

Coronary angiography

Raymond 2 . 5 (6.8%) with coronary spasm
Intracoronary ergonovine test
Roe % Coronary angiography
Coronary angiograph
y anglograp .y 11 (12.5%) with coronary spasm
Da Costa © Intravenous ergonovine test . ) .
] 9 (10.2%) with coagulation disorder
Coagulation test
Dokainish & Coronary angiography
Larsen ¥ Coronary angiography
Pinheiro % Coronary angiography
Patel 2 Coronary angiography
Coronary angiography 17 (9.1%) with stress cardiomyopathy
L . Left ventricular angiography 15 (8.0%) with myocarditis
arson
Cardiac magnetic resonance 4 (2.1%) with vasospasm
Computed tomographic pulmonary angiography 2 (1.1%) with pulmonary embolus
Coronary angiograph
y. grograpny 16 (28.6%) with coagulation disorder
Left ventricular angography ) )
Terefe 2 ] 6 (10.7%) with cocaine abuse
Coagulation test ) )
5 (8.9%) with tress cardiomyopathy
Drug test
Dey’ Coronary angiography
Dwyer ° Coronary angiography
Coronary angiography 10 (7.9%) with stress cardiomyopathy
Von Korn % Left ventricular angography 10 (7.9%) with myocarditis
Cardiac magnetic resonance 5 (3.9%) with muscular bridge
Cortell Coronary angiography
orte
Cardiac MRI in 15 subjects
Kang 6 Coronary angiography
Ramanath # Coronary angiography

Hamdan ** Coronary angiography
Rhew 27 Coronary angiography
Sun * Coronary angiography
Rossini % Coronary angiography
Manfrini Coronary angiography
Minha 2 Coronary angiography
Planer Coronary angiography

Studies included only in the meta-analyses of event rates by single group

Harris 2

Coronary angiography

Hung *

Coronary angiography

1 (5.2%) with coronary spasm




Intracoronary ergon ovine test

Golzio ¥° Coronary angiography

Bugiardini ® Coronary angiography

Shishehbor *° Coronary angiography

Chan * Coronary angiography

Hansen 12 Coronary angiography
Coronary angiography

Abid * Intracoronary ergonovine test 7 (33.3%) with coronary spasm
Intracoronary isosorbide dinitrate test 1 (4.6%) with coagulation disorder
Coagulation test

Aldous 2 Coronary angiography The authors excluded other causes of

NObACS

Johnston

Coronary angiography

Ohlow #

Coronary angiography
Left ventricular angography
Intracoronary isosorbide dinitrate test

39 (19.1%) with stress cardiomyopathy
78 (38.2%) with myocarditis
1 (0.5%) with coronary spasm

Studies included i

n meta-analyses of single groups on the baseline proportion of STE-ACS only

Hochman 34 Coronary angiography
Germing % Coronary angiography
Coronary angiograph
Ong % Acety] hyl' gt gt Py 42 (30.4%) with coronary spasm
cetylcholine tes
Chokshi ¥ Coronary angiography




Figure S1. Meta-analysis comparing the mean age at baseline between non-obstructive vs obstructive CAD

patients.

Non-obstructive

Obstructive

Mean Difference

Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI Year 1V, Random, 95% CI
Roe 2000 [28] 56 17 696 63 11.1 5071 5.3% -7.00 [-8.30, -5.70] 2000 -

Da Costa 2001 [6] 49 14 91 51 14 91 4.2% -2.00 [-6.07, 2.07] 2001 - 1
Golzio 2004 [10] 455 116 53 58 9 351 4.6% -12.50[-15.76, -9.24] 2004 -

Pinheiro 2005 [23] 515 11.8 220 60.6 11.4 1131 5.2% -9.10 [-10.79, -7.41] 2005 -

Dokainish 2005 [8] 59 125 107 624 10.7 788 4.9% -3.40 [-5.88, -0.92] 2005 -
Larsen 2005 [17] 538 154 726 644 11.7 9071 54% -10.60 [-11.75, -9.45] 2005 -

Patel 2006 [22] 59 16.3 3306 64 14.8 34995 5.5% -5.00 [-5.58, -4.42] 2006 -

Terefe 2007 [32] 55 13 58 56.6 11 56 4.0% -1.60 [-6.02, 2.82] 2007 - 1
Larson 2007 [18] 57.4 164 187 628 141 1138 4.9% -5.40 [-7.89, -2.91] 2007 -

von Korn 2008 [33] 60.3 154 127 78 28 509 4.8% -17.70[-20.39, -15.01] 2008 -

Cortell 2009 [5] 60 125 64 66 11.3 440 4.6% -6.00 [-9.24, -2.76] 2009 -

Kang 2009 [16] 59 129 126 64.8 119 8238 5.0% -5.80[-8.07, -3.53] 2009 -
Ramanath 2010 [25] 58.7 154 123 627 128 2141 4.8% -4.00[-6.78, -1.22] 2010

Hamdan 2012 [11] 57.7 189 11 66 12.2 113 1.6% -8.30[-19.69, 3.09] 2012

Rhew 2012 [27] 585 142 100 634 122 1120 4.8% -4.90 [-7.77,-2.03] 2012 -

Sun 2012 [31] 57.2 10.8 51 60.3 10.8 678 4.7% -3.10[-6.17, -0.03] 2012

Rossini 2013 [29] 66 15 318 63 12 888 5.2% 3.00[1.17,4.83] 2013 _'_
Minha 2014 [20] 552 125 163 60.7 124 3523 5.1% -5.50 [-7.46, -3.54] 2014 _'_

Planer 2014 [24] 54 133 197 60 13.3 2245 5.1% -6.00 [-7.94, -4.06] 2014 _'_

Manfrini 2014 [19] 605 11.8 350 715 121 1252 5.3% -11.00 [-12.41, -9.59] 2014 -

Ohlow 2015 [21] 61.9 14 272 654 12 253 5.0% -3.50 [-5.73,-1.27] 2015 D

Total (95% CI) 7346 74092 100.0%  -6.16 [-7.85, -4.47] ‘

Heterogeneity: Tau? = 13.56; Chi2 = 339.65, df = 20 (P < 0.00001); |2 = 94%
Test for overall effect: Z = 7.13 (P < 0.00001)
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Figure S2. Meta-analysis comparing the baseline likelihood of male gender of non-obstructive vs obstructive

CAD patients.

Non-obstructive

Obstructive

Risk Ratio

Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI Year M-H, Random, 95% CI

Raymond 1988 [26] 42 74 42 74 3.4% 1.00[0.75, 1.32] 1988

Roe 2000 [28] 350 696 3555 5071 5.7% 0.72[0.66, 0.77] 2000 -

Da Costa 2001 [6] 57 91 57 91  4.0% 1.00[0.80, 1.25] 2001 - 1

Golzio 2004 [10] 43 53 288 351 5.1% 0.99[0.86, 1.14] 2004 -1

Dokainish 2005 [8] 50 107 529 788  4.2% 0.70[0.57, 0.86] 2005 -

Larsen 2005 [17] 442 726 6821 9071 5.8% 0.81[0.76, 0.86] 2005 -

Pinheiro 2005 [23] 96 220 675 1131  4.8% 0.73[0.62,0.86] 2005 -

Patel 2006 [22] 1423 3306 22607 34995 5.9% 0.67 [0.64, 0.69] 2006 -

Larson 2007 [18] 122 187 828 1138 5.4% 0.90 [0.80, 1.00] 2007 /]

Terefe 2007 [32] 27 58 39 56  2.9% 0.67[0.48, 0.93] 2007 -

von Korn 2008 [33] 60 127 344 509  4.4% 0.70 [0.58, 0.85] 2008

Kang 2009 [16] 77 126 5940 8238 5.0% 0.85[0.74, 0.97] 2009 -

Cortell 2009 [5] 27 64 325 440 3.3% 0.57[0.43,0.76] 2009 -

Ramanath 2010 [25] 57 123 1473 2141  4.4% 0.67 [0.56, 0.82] 2010 -

Sun 2012 [31] 31 51 483 678  4.0% 0.85[0.68, 1.07] 2012 - T

Rhew 2012 [27] 59 100 808 1120 4.7% 0.82[0.69, 0.97] 2012 -

Hamdan 2012 [11] 4 11 89 113 0.8% 0.46 [0.21, 1.01] 2012 ¢

Rossini 2013 [29] 145 318 697 888  5.2% 0.58[0.51, 0.66] 2013 R

Manfrini 2014 [19] 236 350 811 1252  5.6% 1.04[0.96, 1.13] 2014 ™

Planer 2014 [24] 92 197 1526 2245 4.9% 0.69 [0.59, 0.80] 2014 -

Minha 2014 [20] 108 163 2753 3523 5.4% 0.85[0.76, 0.95] 2014 -

Ohlow 2015 [21] 138 272 180 253  5.0% 0.71[0.62,0.82] 2015 -

Total (95% CI) 7420 74166 100.0% 0.77[0.72, 0.84] ‘

Total events 3686 50870

Heterogeneity: Tau? = 0.03; Chi2 = 180.76, df = 21 (P < 0.00001); |2 = 88% : : : :
0.5 0.7 1 15 2

Test for overall effect: Z = 6.44 (P < 0.00001)

Favours Non-obstructive  Favours Obstructive
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Figure S3. Meta-analysis comparing the baseline likelihood of diabetes of non-obstructive vs obstructive
CAD patients.

Non-obstructive Obstructive Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI Year M-H, Random, 95% CI
Raymond 1988 [26] 1 74 11 74 0.8% 0.09[0.01, 0.69] 1988 ¢
Roe 2000 [28] 81 696 1212 5071 6.0% 0.49 [0.39, 0.60] 2000 -
Da Costa 2001 [6] 9 91 22 91 3.3% 0.41[0.20, 0.84] 2001 -
Golzio 2004 [10] 2 53 42 351 1.4% 0.32[0.08, 1.26] 2004 L
Dokainish 2005 [8] 17 107 237 788  4.8% 0.53[0.34, 0.83] 2005 -
Pinheiro 2005 [23] 40 220 323 1131 5.6% 0.64 [0.47,0.86] 2005 -
Larsen 2005 [17] 69 726 4109 9071  6.0% 0.21[0.17,0.26] 2005 -
Patel 2006 [22] 654 3306 10131 34995 6.5% 0.68 [0.64, 0.73] 2006 -
Terefe 2007 [32] 10 58 11 56  3.1% 0.88[0.40, 1.90] 2007 -
Larson 2007 [18] 24 187 172 1138 5.0% 0.85[0.57, 1.26] 2007 /T
von Korn 2008 [33] 26 127 198 509 5.3% 0.53[0.37,0.75] 2008 -
Cortell 2009 [5] 13 64 167 440 45% 0.54[0.32,0.88] 2009 -
Kang 2009 [16] 19 126 2274 8238 4.9% 0.55[0.36, 0.83] 2009 -
Ramanath 2010 [25] 29 123 601 2141  5.5% 0.84[0.61, 1.16] 2010 T
Sun 2012 [31] 8 51 200 678  3.7% 0.53[0.28, 1.02] 2012 ]
Rhew 2012 [27] 10 100 323 1120 3.9% 0.35[0.19, 0.63] 2012 -
Hamdan 2012 [11] 2 11 45 113 1.6% 0.46[0.13, 1.63] 2012 - |
Rossini 2013 [29] 37 318 229 888  5.5% 0.45[0.33,0.62] 2013 -
Manfrini 2014 [19] 41 350 233 1252 55% 0.63[0.46, 0.86] 2014 -
Minha 2014 [20] 43 163 958 3523 5.8% 0.97 [0.75, 1.26] 2014 T
Planer 2014 [24] 36 197 595 2245 5.6% 0.69[0.51, 0.93] 2014 -
Ohlow 2015 [21] 76 272 73 253  57% 0.97[0.74,1.27] 2015 T
Total (95% CI) 7420 74166 100.0% 0.57[0.47, 0.68] ’
Total events 1247 22166

1 1 1

Heterogeneity: Tau? = 0.14; Chi2 = 153.08, df = 21 (P < 0.00001); I> = 86% T T T

Test f Il effect: Z = 5.91 (P < 0.00001 002 01 ! 1o
1 Z=5. <0. . .
est for overall effect ( ) Favours Non-obstructive  Favours Obstructive



Figure S4. Meta-analysis comparing the baseline likelihood of hypertension of non-obstructive vs
obstructive CAD patients.

Non-obstructive Obstructive Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI Year M-H, Random, 95% CI

Raymond 1988 [26] 10 74 23 74 0.9% 0.43[0.22, 0.85] 1988

Roe 2000 [28] 367 696 2820 5071 6.6% 0.95[0.88, 1.02] 2000 ™

Da Costa 2001 [6] 14 91 32 91 1.2% 0.44[0.25, 0.76] 2001 - -

Golzio 2004 [10] 22 53 149 351 2.5% 0.98[0.69, 1.38] 2004 - 1T

Pinheiro 2005 [23] 147 220 819 1131 6.2% 0.92[0.84, 1.02] 2005 ™

Dokainish 2005 [8] 70 107 510 788 5.3% 1.01[0.87, 1.17] 2005 T

Larsen 2005 [17] 299 726 4536 9071 6.4% 0.82[0.75, 0.90] 2005 -

Patel 2006 [22] 2019 3306 22690 34995 7.1% 0.94[0.92, 0.97] 2006 b

Terefe 2007 [32] 43 58 40 56  4.0% 1.04[0.83, 1.30] 2007 -

Larson 2007 [18] 92 187 626 1138 5.2% 0.89[0.77, 1.04] 2007 T

von Korn 2008 [33] 88 127 451 509 5.8% 0.78 [0.69, 0.88] 2008 -

Kang 2009 [16] 49 126 3987 8238 4.1% 0.80[0.64, 1.00] 2009 ]

Cortell 2009 [5] 33 64 264 440 3.6% 0.86[0.67, 1.10] 2009 -

Ramanath 2010 [25] 75 123 1461 2141 5.4% 0.89[0.77,1.03] 2010 T

Sun 2012 [31] 27 51 432 678 3.4% 0.83[0.64, 1.08] 2012 - T

Hamdan 2012 [11] 4 11 72 113 0.7% 0.57[0.26, 1.26] 2012

Rhew 2012 [27] 41 100 527 1120 3.7% 0.87[0.68, 1.11] 2012 -

Rossini 2013 [29] 185 318 526 888 6.1% 0.98[0.88, 1.09] 2013 T

Minha 2014 [20] 73 163 3515 3523 4.9% 0.45[0.38, 0.53] 2014 -

Manfrini 2014 [19] 134 350 550 1252 5.3% 0.87[0.75, 1.01] 2014 ]

Planer 2014 [24] 103 197 1308 2245 5.5% 0.90[0.78, 1.03] 2014 T

Ohlow 2015 [21] 204 272 173 253 6.1% 1.10[0.98, 1.22] 2015 ™

Total (95% CI) 7420 74166 100.0% 0.87[0.81, 0.93] ’

Total events 4099 45511
1 1 1 1
T T T T

Heterogeneity: Tau? = 0.02; Chi2 = 118.13, df = 21 (P < 0.00001); I> = 82%

Test for overall effect: Z = 4.22 (P < 0.0001)
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Figure S5. Meta-analysis comparing the baseline likelihood of dyslipidemia of non-obstructive vs
obstructive CAD patients.

Non-obstructive

Obstructive

Risk Ratio

Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Cortell 2009 [5] 23 64 205 440 45% 0.77 [0.55, 1.09] - T

Da Costa 2001 [6] 18 91 44 91  3.7% 0.41[0.26, 0.65]

Dokainish 2005 [8] 46 107 512 788 5.2% 0.66 [0.53, 0.83] -

Golzio 2004 [10] 16 53 147 351  3.9% 0.72[0.47, 1.11] I
Hamdan 2012 [11] 3 11 65 113  1.6% 0.47[0.18, 1.26] - 1
Kang 2009 [16] 7 126 1689 8238  2.4% 0.27[0.13, 0.56] -

Larsen 2005 [17] 249 726 1823 9071 5.8% 1.71[1.53, 1.90] -
Larson 2007 [18] 89 187 619 1138 5.6% 0.87[0.75, 1.03] ™
Manfrini 2014 [19] 121 350 506 1252  5.6% 0.86 [0.73, 1.00] ™

Minha 2014 [20] 90 163 2040 3523 5.7% 0.95[0.83, 1.10] -
Ohlow 2015 [21] 119 272 76 253  52% 1.46 [1.16, 1.84] -
Patel 2006 [22] 1173 3306 16708 34995  6.0% 0.74[0.71, 0.78] -

Pinheiro 2005 [23] 108 220 693 1131 5.7% 0.80[0.69, 0.92] -

Planer 2014 [24] 64 197 980 2245 5.4% 0.74 [0.61, 0.92] -
Ramanath 2010 [25] 59 123 1374 2141 55% 0.75 [0.62, 0.90] -
Raymond 1988 [26] 27 74 59 74 46% 0.46 [0.33, 0.63] -

Rhew 2012 [27] 1 100 55 1120 0.5% 0.200.03, 1.46] *

Roe 2000 [28] 248 696 2358 5071 5.8% 0.77 [0.69, 0.85] -

Rossini 2013 [29] 141 318 603 888 5.7% 0.65 [0.57, 0.74] -

Sun 2012 [31] 10 51 137 678  3.0% 0.97[0.55, 1.73] -1
Terefe 2007 [32] 13 58 33 56  3.3% 0.38[0.22, 0.64] -

von Korn 2008 [33] 55 127 309 509 5.3% 0.71[0.58, 0.88] -

Total (95% CI) 7420 74166 100.0% 0.75[0.65, 0.87] ’

Total events 2680 31035

Heterogeneity: Tauz = 0.09; Chi2 = 284.19, df = 21 (P < 0.00001); I12 = 93%

Test for overall effect: Z = 3.95 (P < 0.0001)
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Figure S6. Meta-analysis comparing the baseline likelihood of current cigarette smoking of non-obstructive
vs obstructive CAD patients.

Non-obstructive Obstructive Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI Year M-H, Random, 95% CI
Raymond 1988 [26] 53 74 51 74 5.0% 1.04[0.84, 1.28] 1988 -
Roe 2000 [28] 214 696 1526 5071  6.1% 1.02[0.91, 1.15] 2000 T
Da Costa 2001 [6] 55 91 57 91 4.8% 0.96 [0.77, 1.21] 2001 T
Golzio 2004 [10] 34 53 263 351 5.0% 0.86 [0.69, 1.06] 2004 - T
Pinheiro 2005 [23] 68 220 406 1131 5.0% 0.86 [0.70, 1.06] 2005 -
Larsen 2005 [17] 307 726 4381 9071 6.3% 0.88[0.80, 0.96] 2005 -
Dokainish 2005 [8] 27 107 235 788 3.6% 0.85[0.60, 1.19] 2005 - 1
Patel 2006 [22] 975 3306 12180 34995 6.5% 0.85[0.80, 0.89] 2006 -
Terefe 2007 [32] 28 58 33 56 3.5% 0.82[0.58, 1.16] 2007 - T
Larson 2007 [18] 60 187 470 1138 4.9% 0.78[0.62, 0.97] 2007 -
von Korn 2008 [33] 32 127 124 509 3.6% 1.03[0.74, 1.45] 2008 I
Cortell 2009 [5] 17 64 142 440 2.8% 0.82[0.54, 1.26] 2009 - 1
Kang 2009 [16] 65 126 4910 8238 5.5% 0.87[0.73, 1.03] 2009 1
Ramanath 2010 [25] 27 123 558 2141 3.6% 0.84[0.60, 1.18] 2010 -
Rhew 2012 [27] 49 100 711 1120 5.1% 0.77 [0.63, 0.95] 2012 -
Sun 2012 [31] 13 51 274 678 2.5% 0.63[0.39, 1.02] 2012 - 1
Hamdan 2012 [11] 7 11 68 113 2.5% 1.06 [0.66, 1.69] 2012 -1
Rossini 2013 [29] 73 318 64 888 3.9% 3.19[2.34,4.34] 2013 -
Manfrini 2014 [19] 135 350 349 1252 5.6% 1.38[1.18, 1.62] 2014 -
Minha 2014 [20] 60 163 1585 3523 5.1% 0.82[0.67,1.00] 2014 ]
Planer 2014 [24] 61 197 825 2245 5.0% 0.84[0.68, 1.05] 2014 T
Ohlow 2015 [21] 62 272 70 253  4.0% 0.82[0.61,1.11] 2015 - T
Total (95% CI) 7420 74166 100.0% 0.94 [0.85, 1.03] ‘
Total events 2422 29282

1 1 1 1
T T T T

Heterogeneity: Tau? = 0.03; Chi2 = 113.27, df = 21 (P < 0.00001); I2 = 81%
Test for overall effect: Z = 1.31 (P = 0.19)
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Figure S7. Meta-analysis comparing the baseline likelihood of ACE-inhibitors use of non-obstructive vs
obstructive CAD patients.

Non-obstructive Obstructive Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI Year M-H, Random, 95% CI
Patel 2006 [22] 1209 3306 13570 34995 18.7% 0.94[0.90, 0.99] 2006 bl
Dey 2008 [7] 1207 2031 17205 24724 19.3% 0.85[0.82, 0.89] 2008 *
Ramanath 2010 [25] 77 123 1404 2141 11.3% 0.95[0.83,1.10] 2010 -
Hamdan 2012 [11] 3 11 39 113 0.5% 0.79[0.29, 2.14] 2012
Rossini 2013 [29] 167 318 634 888 13.4% 0.74[0.66, 0.82] 2013 -
Planer 2014 [24] 99 197 1194 2245 11.0% 0.94[0.82,1.09] 2014 -
Manfrini 2014 [19] 202 350 831 1252 14.6% 0.87[0.79, 0.96] 2014 -
Minha 2014 [20] 88 163 2677 3523 11.1% 0.71[0.62, 0.82] 2014 -
Total (95% ClI) 6499 69881 100.0% 0.86 [0.80, 0.92] ’
Total events 3052 37554
1 1 1 1
T T

Heterogeneity: Tauz = 0.01; Chi2z = 31.81, df = 7 (P < 0.0001); I2 = 78%
Test for overall effect: Z = 4.27 (P < 0.0001)
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Figure S8. Meta-analysis comparing the baseline likelihood of beta-blockers use of non-obstructive vs
obstructive CAD patients.

Non-obstructive Obstructive Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI Year M-H, Random, 95% CI
Patel 2006 [22] 1993 3306 25630 34995 15.1% 0.82[0.80, 0.85] 2006 *
Dey 2008 [7] 1662 2031 21692 24724 15.2% 0.93[0.91, 0.95] 2008 =
Ramanath 2010 [25] 91 123 1910 2141 13.4% 0.83[0.75, 0.92] 2010 -
Hamdan 2012 [11] 6 11 83 113 3.2% 0.74[0.43,1.29] 2012
Rossini 2013 [29] 204 318 763 888 14.0% 0.75[0.68, 0.81] 2013 -
Planer 2014 [24] 95 197 1731 2245 12.0% 0.63[0.54,0.72] 2014 -
Manfrini 2014 [19] 272 350 793 1252 14.4% 1.23[1.14,1.32] 2014 -
Minha 2014 [20] 96 163 2884 3523 12.6% 0.72[0.63, 0.82] 2014 -
Total (95% ClI) 6499 69881 100.0% 0.83[0.75, 0.93] ‘
Total events 4419 55486
1 1 1 1
T T

Heterogeneity: Tauz = 0.02; Chi2 = 194.92, df = 7 (P < 0.00001); I12 = 96%

Test for overall effect: Z = 3.28 (P = 0.001)
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Figure S9. Meta-analysis comparing the baseline likelihood of statins use of non-obstructive vs obstructive

CAD patients.

Non-obstructive Obstructive Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI Year M-H, Random, 95% CI
Patel 2006 [22] 1208 3306 17598 34995 14.0% 0.73[0.69, 0.76] 2006 -
Dey 2008 [7] 1324 2031 18863 24724 14.1% 0.85[0.83, 0.88] 2008 *
Ramanath 2010 [25] 85 123 1739 2141 13.1% 0.85[0.75, 0.96] 2010 -
Hamdan 2012 [11] 6 11 89 113 5.2% 0.69 [0.40, 1.20] 2012
Rossini 2013 [29] 236 318 801 888 13.8% 0.82[0.77,0.88] 2013 -
Minha 2014 [20] 112 163 3026 3523 13.3% 0.80[0.72, 0.89] 2014 —
Planer 2014 [24] 98 197 1785 2245 12.7% 0.63[0.54,0.72] 2014 -
Manfrini 2014 [19] 320 350 991 1252 14.0% 1.16 [1.11, 1.21] 2014 -
Total (95% ClI) 6499 69881 100.0% 0.82[0.70, 0.95] ‘
Total events 3389 44892
1 1 1 1
T T

Heterogeneity: Tau2z = 0.05; Chi2 = 314.03, df = 7 (P < 0.00001); I12 = 98%

Test for overall effect: Z =2.54 (P = 0.01)
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Figure S10. Meta-analysis comparing the baseline likelihood of aspirin use of non-obstructive vs obstructive

CAD patients.

Non-obstructive Obstructive Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI Year M-H, Random, 95% CI
Patel 2006 [22] 2432 3306 28239 34995 15.6% 0.91[0.89, 0.93] 2006 "
Dey 2008 [7] 1919 2031 23628 24724 15.8% 0.99[0.98, 1.00] 2008 b
Ramanath 2010 [25] 108 123 2034 2141 13.7% 0.92[0.86, 0.99] 2010 -
Hamdan 2012 [11] 6 11 86 113 1.3% 0.72[0.41, 1.24] 2012
Rossini 2013 [29] 276 318 883 888 14.9% 0.87[0.84,0.91] 2013 -
Manfrini 2014 [19] 320 350 991 1252 14.9% 1.16[1.11, 1.21] 2014 -
Planer 2014 [24] 107 197 1421 2245 9.7% 0.86 [0.75, 0.98] 2014 -
Minha 2014 [20] 143 163 3393 3523 14.1% 0.91[0.86, 0.97] 2014 -
Total (95% ClI) 6499 69881 100.0% 0.94[0.88, 1.01] ‘
Total events 5311 60675
1 1 1 1
T

Heterogeneity: Tauz = 0.01; Chi2 = 176.60, df = 7 (P < 0.00001); I12 = 96%

Test for overall effect: Z=1.73 (P = 0.08)
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Figure S11. Meta-analysis comparing the baseline likelihood of P2Y12 inhibitors use of non-obstructive vs
obstructive CAD patients.

Non-obstructive Obstructive Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI Year M-H, Random, 95% CI
Patel 2006 [22] 856 3306 20975 34995 23.8% 0.43[0.41, 0.46] 2006 =
Ramanath 2010 [25] 44 123 1567 2141 16.4% 0.49[0.39, 0.62] 2010 —
Hamdan 2012 [11] 3 11 76 113 2.6% 0.41[0.15, 1.07] 2012 i
Rossini 2013 [29] 183 318 882 888 22.8% 0.58[0.53, 0.64] 2013 L
Minha 2014 [20] 63 163 2945 3523 18.4% 0.46 [0.38, 0.56] 2014 -
Planer 2014 [24] 48 197 1506 2245 15.9% 0.36 [0.28, 0.47] 2014 —
Total (95% ClI) 4118 43905 100.0% 0.46 [0.39, 0.55] ’
Total events 1197 27951

Heterogeneity: Tauz = 0.03; Chi2 = 33.79, df = 5 (P < 0.00001); 12 = 85%
Test for overall effect: Z =9.02 (P < 0.00001)
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Figure S12. Meta-analysis comparing the mean left ventricular ejection fraction (LVEF) at baseline between
non-obstructive vs obstructive CAD patients.

Non-obstructive

Obstructive

Mean Difference

Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year 1V, Random, 95% CI

Da Costa 2001 [6] 60 13 91 55 13 91 13.5% 5.00[1.22, 8.78] 2001 - =
Terefe 2007 [32] 46 176 58 457 134 56  8.1% 0.30 [-5.43, 6.03] 2007 —

von Korn 2008 [33] 56.6 14.4 127 57.7 117 509 18.0% -1.10[-3.80, 1.60] 2008 - T

Kang 2009 [16] 56 121 126 519 19.2 8238 20.6% 4.10[1.95, 6.25] 2009 —

Sun 2012 [31] 62 6.1 51 58 10.1 678 22.1% 4.00 [2.16,5.84] 2012 -
Rhew 2012 [27] 56 137 100 54.8 123 1120 17.6% 1.20[-1.58, 3.98] 2012 -

Total (95% CI) 553 10692 100.0% 2.44[0.50, 4.39] ’

Heterogeneity: Tau? = 3.58; Chi2 = 14.34, df = 5 (P = 0.01); 12 = 65%
Test for overall effect: Z = 2.46 (P = 0.01)
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Figure S13. Meta-analysis comparing the mean troponin level at baseline between non-obstructive vs
obstructive CAD patients.

Non-obstructive Obstructive Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight 1V, Random, 95% CI Year 1V, Random, 95% CI
Terefe 2007 [32] 14 15 58 37 1838 56 25.5% -23.00[-29.26,-16.74] 2007 -
Kang 2009 [16] 134 46,6 126 481 89.9 8238 24.8% -34.70[-43.07,-26.33] 2009 i
Hamdan 2012 [11] 3.6 1 11 114 1.3 113 26.4% -7.80 [-8.44, -7.16] 2012 L
Rhew 2012 [27] 16.6 50.3 100 62.2 107.7 1120 23.4% -45.60 [-57.30,-33.90] 2012 —
Total (95% CI) 295 9527 100.0% -27.17 [-43.83, -10.50] ‘

1 1 1 1

Heterogeneity: Tau? = 273.64; Chi? = 100.78, df = 3 (P < 0.00001); I> = 97% ' ' ! '

Test fi Il effect: Z = 3.20 (P 1 %0 2 0 2 >0
est for overall effect: 2 = 3.20 (P = 0.001) Favours [Non-obstructive] Favours [Obstructive]



Figure S14. Meta-analysis comparing the baseline likelihood of STACS (ST-elevation Acute coronary
syndrome) of non-obstructive vs obstructive CAD patients.

Non-obstructive Obstructive Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI Year M-H, Random, 95% CI
Hochman 1999 [34] 169 737 5669 7751 10.8% 0.31[0.27,0.36] 1999 -
Germing 2005 [35] 10 76 821 1197 8.9% 0.19[0.11, 0.34] 2005 -
Pinheiro 2005 [23] 20 220 1131 1485 9.8% 0.12[0.08, 0.18] 2005 -
Terefe 2007 [32] 27 58 66 105 10.2% 0.74[0.54, 1.01] 2007 ™
Ong 2008 [36] 2 138 350 456 4.8% 0.02[0.00, 0.07] 2008 —
Chokshi 2010 [37] 13 106 412 475 9.3% 0.14[0.08, 0.24] 2010 -
Ramanath 2010 [25] 18 123 2141 2680 9.7% 0.18[0.12, 0.28] 2010 -
Sun 2012 [31] 3 51 678 837 6.0% 0.07 [0.02, 0.22] 2012 -
Rossini 2013 [29] 56 318 888 1260 10.5% 0.25[0.20, 0.32] 2013 -
Minha 2014 [20] 17 52 974 1534 9.9% 0.51[0.35,0.76] 2014 -
Manfrini 2014 [19] 30 350 1252 1847 10.1% 0.13[0.09, 0.18] 2014 -
Total (95% CI) 2229 19627 100.0% 0.20[0.13, 0.29] ‘
Total events 365 14382
Heterogeneity: Tau? = 0.39; Chi2 = 138.20, df = 10 (P < 0.00001); 12 = 93% : : : :
0.01 0.1 1 10 100

Test for overall effect: Z = 7.91 (P < 0.00001)

Favours [non-obstructive] Favours [obstructive]
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Figure S15. Meta-analysis estimating the baseline proportion of males among non-obstructive CAD patients.
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Figure S16. Meta-analysis estimating the baseline proportion of males among obstructive CAD patients.
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Figure S17. Meta-analysis estimating the baseline proportion of diabetics among non-obstructive CAD

patients.
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Figure S18. Meta-analysis estimating the baseline proportion of diabetics among obstructive CAD patients.
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Figure S19. Meta-analysis estimating the baseline proportion of hypertensive subjects among non-

obstructive CAD patients.
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Figure S20. Meta-analysis estimating the baseline proportion of hypertensive subjects among obstructive
CAD patients.

Proportion meta-analysis plot [random effects]
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Figure S21. Meta-analysis estimating the baseline proportion of dyslipidemic subjects among non-
obstructive CAD patients.

Proportion meta-analysis plot [random effects]
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Planer (24) —B— 0,3249 (0,2600, 0,3951)
Ramanath (25) —B— 0,4797 (0,3888, 0,5716)
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Abid (1) 0,1429 (0,0305, 0,3634)
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Figure S22. Meta-analysis estimating the baseline proportion of dyslipidemic subjects among obstructive
CAD patients.

Proportion meta-analysis plot [random effects]
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Figure S23. Meta-analysis estimating the baseline proportion of current smokers among non-obstructive
CAD patients.

Proportion meta-analysis plot [random effects]
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Figure S24. Meta-analysis estimating the baseline proportion of current smokers among obstructive CAD

patients.

Proportion meta-analysis plot [random effects]
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Figure S25. Meta-analysis estimating the baseline proportion of STACS (ST elevation acute coronary
syndrome) among non-obstructive CAD patients.

Proportion meta-analysis plot [random effects]
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Figure S26. Meta-analysis estimating the baseline proportion of STACS (ST elevation acute coronary
syndrome) among obstructive CAD patients.

Proportion meta-analysis plot [random effects]
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Figure S27. Meta-analysis estimating the baseline proportion of ACE inhibitors users among non-
obstructive CAD patients.

Proportion meta-analysis plot [random effects]
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Figure S28. Meta-analysis estimating the baseline proportion of ACE inhibitors users among obstructive

CAD patients.

Proportion meta-analysis plot [random effects]
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Figure S29. Meta-analysis estimating the baseline proportion of beta-blockers users among non-obstructive

CAD patients.
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Figure S30. Meta-analysis estimating the baseline proportion of beta-blockers users among obstructive CAD

patients.

Proportion meta-analysis plot [random effects]
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Figure S31. Meta-analysis estimating the baseline proportion of statin users among non-obstructive CAD
patients.

Proportion meta-analysis plot [random effects]
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Figure S32. Meta-analysis estimating the baseline proportion of statin users among obstructive CAD
patients.

Proportion meta-analysis plot [random effects]
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Figure S33. Meta-analysis estimating the baseline proportion of aspirin users among non-obstructive CAD
patients.

Proportion meta-analysis plot [random effects]
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Figure S34. Meta-analysis estimating the baseline proportion of aspirin users among obstructive CAD
patients.

Proportion meta-analysis plot [random effects]
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Figure S35. Meta-analysis estimating the baseline proportion of P2Y 12 inhibitors users among non-

obstructive CAD patients.

Proportion meta-analysis plot [random effects]
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Figure S36. Meta-analysis estimating the baseline proportion of P2Y12 inhibitors users among obstructive
CAD patients.

Proportion meta-analysis plot [random effects]
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Figure S37. Meta-analysis estimating the mean age at baseline of non-obstructive CAD patients.

Std. Mean Difference

Std. Mean Difference

Study or Subgroup  Std. Mean Difference SE Weight IV, Random, 95% CI IV, Random, 95% CI

Abid 2012 [1] 45 32  2.4%  45.00[38.73, 51.27] -
Aldous 2015 [2] 549 11 3.8% 54.90[52.74, 57.06] -
Bugiardini 2006 [3] 572 0.4 4.0% 57.20 [56.42, 57.98] ’
Cortell 2009 [5] 60 1.6 3.5%  60.00[56.86, 63.14] -
Da Costa 2001 [6] 49 15 35%  49.00[46.06, 51.94] -
Dokainish 2005 [8] 59 1.2  3.7%  59.00 [56.65, 61.35] -
Golzio 2004 [10] 455 1.6 3.5% 45,50 [42.36, 48.64] -
Hamdan 2012 [11] 57.7 57 13% 57.70[46.53, 68.87] -
Hansen 2011 [12] 62.1 0.3 4.1% 62.10 [61.51, 62.69]

Hung 2003 [14] 61 14 3.6%  61.00[58.26, 63.74] -
Johnston 2015 [15] 63 0.1 41%  63.00[62.80, 63.20]

Kang 2009 [16] 59 1.1  3.8%  59.00[56.84, 61.16] -
Larsen 2005 [17] 538 0.6 4.0%  53.80[52.62, 54.98] -
Larson 2007 [18] 574 1.2 37% 57.40[55.05, 59.75] -
Manfrini 2014 [19] 60.5 0.6 4.0%  60.50[59.32, 61.68]

Minha 2014 [20] 552 1 3.8% 55.20[53.24,57.16] -
Ohlow 2015 [21] 61.9 0.8 3.9%  61.90[60.33, 63.47]

Patel 2006 [22] 59 0.3 4.1%  59.00[58.41, 59.59] "
Pinheiro 2005 [23] 515 0.8 3.9%  51.50[49.93, 53.07] v
Planer 2014 [24] 54 09 3.9% 54.00[52.24, 55.76] -
Ramanath 2010 [25] 58.7 1.4 3.6% 58.70 [55.96, 61.44] -
Raymond 1988 [26] 43 45 17%  43.00[34.18,51.82] -
Rhew 2012 [27] 585 14 3.6%  58.50[55.76, 61.24] -
Roe 2000 [28] 56 0.6 4.0%  56.00[54.82,57.18] -
Rossini 2013 [29] 66 0.8 3.9%  66.00[64.43, 67.57]

Sun 2012 [31] 57.2 15 35% 57.20[54.26, 60.14] -
Terefe 2007 [32] 55 1.7 3.4%  55.00[51.67, 58.33] -
von Korn 2008 [33] 60.3 1.4 3.6%  60.30[57.56, 63.04] -
Total (95% Cl) 100.0% 56.95 [55.42, 58.49] ‘

Heterogeneity: Tau? = 15.00; Chi2 = 1266.41, df = 27 (P < 0.00001); I2 = 98%
Test for overall effect: Z = 72.80 (P < 0.00001)
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Figure S38. Meta-analysis estimating the mean age at baseline of obstructive CAD patients.

Std. Mean Difference

Std. Mean Difference

Study or Subgroup Std. Mean Difference  SE Weight IV, Random, 95% CI IV, Random, 95% CI

Cortell 2009 [5] 66 0.5 4.6%  66.00[65.02, 66.98] v
Da Costa 2001 [6] 51 15 4.3% 51.00[48.06, 53.94] -
Dokainish 2005 [8] 624 04 46% 62.40[61.62,63.18] N
Golzio 2004 [10] 58 05 4.6% 58.00[57.02, 58.98]

Hamdan 2012 [11] 66 1.1 4.4%  66.00[63.84, 68.16] -
Kang 2009 [16] 648 0.1 4.6%  64.80[64.60, 65.00] b
Larsen 2005 [17] 644 0.1 4.6%  64.40[64.20, 64.60] b
Larson 2007 [18] 62.8 04 4.6% 62.80[62.02,63.58] "
Manfrini 2014 [19] 715 03 4.6%  71.50[70.91, 72.09]

Minha 2014 [20] 60.7 0.2 4.6%  60.70 [60.31, 61.09] b
Ohlow 2015 [21] 654 0.8 45%  65.40[63.83,66.97] -
Patel 2006 [22] 64 0.1 4.6%  64.00 [63.80, 64.20] '
Pinheiro 2005 [23] 60.6 0.3 4.6%  60.60[60.01, 61.19] )
Planer 2014 [24] 60 0.3 4.6%  60.00[59.41, 60.59] "
Ramanath 2010 [25] 62.7 0.3 4.6% 62.70[62.11, 63.29] -
Rhew 2012 [27] 63.4 04 4.6% 63.40[62.62, 64.18] "
Roe 2000 [28] 63 0.2 4.6% 63.00[62.61, 63.39] '
Rossini 2013 [29] 63 04 4.6%  63.00[62.22,63.78] N
Shishehbor 2007 [30] 654 0.3 4.6%  65.40[64.81, 65.99] "
Sun 2012 [31] 60.3 04 4.6%  60.30[59.52, 61.08] -
Terefe 2007 [32] 56.6 1.5 4.3% 56.60[53.66, 59.54] -
von Korn 2008 [33] 78 0.1 4.6%  78.00([77.80, 78.20]

Total (95% ClI) 100.0% 63.22 [60.63, 65.82] ‘

Heterogeneity: Tau? = 38.24; Chi2 = 18043.71, df = 21 (P < 0.00001); 12 = 100%
Test for overall effect: Z = 47.73 (P < 0.00001)
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Figure S39. Meta-analysis estimating the monthly rates of all-cause death among non-obstructive CAD

patients.

Proportion meta-analysis plot [random effects]
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Figure S40. Meta-analysis estimating the monthly rates of re-infarction among non-obstructive CAD

patients.

Proportion meta-analysis plot [random effects]
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Figure S41. Meta-analysis estimating the monthly rates of all-cause death + re-infarction among non-

obstructive CAD patients.

Proportion meta-analysis plot [random effects]

Patel (22)
Dey (7)
Hansen (12)
Roe (28)
Bugiardini (3)
Planer (24)
Ramanath (25)
Rhew (27)
Ohlow (21)
Rossini (29)
Kang (16)
von Korn (33)
Dokainish (8)
Raymond (26)

Cortell (5)

Sun (31)
Dwyer (9)

combined

———

[l 0.0194 (00189,

0,0043 (0,0040

0,0037 (0,0034,
0,0038 (0,0034,
0,0019 (0,0016,
0,0055 (0,0045,
0,0081 (0,0066,

0,0075 (0,0059,

0,0022 (0,0016

0,0017 (0,0013,

0,0040 (0,0029

0,0033 (0,0024,

0,0016 (0,0009,

0,0018 (0,0009

0,0017 (0,0009,
0,0000 (0,0000,

0,0000 (0,0000,

0,0033 (0,0013

0,000

— T
0,005

L
0,010

—T T
0,015

proportion (95% confidence interval)

LI
0,020

0,0198)

, 0,0046)

0,0040)
0,0043)
0,0022)
0,0066)
0,0099)

0,0094)

,0,0029)

0,0022)

,0,0052)

0,0045)

0,0025)

, 0,0030)

0,0031)
0,0008)

0,0013)

,0,0062)

49



Figure S42. Meta-analysis estimating the monthly rates of cardiac death among non-obstructive CAD
patients.

Proportion meta-analysis plot [random effects]
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Figure S43. Meta-analysis estimating the monthly rates of MACE (major cardiovascular adverse events)
among non-obstructive CAD patients.

Proportion meta-analysis plot [random effects]
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Figure S44. Meta-analysis estimating the monthly rates of all-cause death among obstructive CAD patients.
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Figure S45. Meta-analysis estimating the monthly rates of re-infarction among obstructive CAD patients.

Proportion meta-analysis plot [random effects]
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Figure S46. Meta-analysis estimating the monthly rates of all-cause death + re-infarction among obstructive

CAD patients.

Proportion meta-analysis plot [random effects]
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Figure S47. Meta-analysis estimating the monthly rates of cardiac death among obstructive CAD patients.

Proportion meta-analysis plot [random effects]
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Figure S48. Meta-analysis estimating the monthly rates of MACE (major cardiovascular adverse events)
among obstructive CAD patients.

Proportion meta-analysis plot [random effects]
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Figure S49. Meta-analysis estimating the monthly rates of all-cause death among mildly-obstructive CAD
patients (1%-50% stenosis).

Proportion meta-analysis plot [random effects]
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Figure S50. Meta-analysis estimating the monthly rates of re-infarction among mildly-obstructive CAD

patients (1%-50% stenosis).

Proportion meta-analysis plot [random effects]
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Figure S51. Meta-analysis estimating the monthly rates of all-cause death + re-infarction among mildly-
obstructive CAD patients (1%-50% stenosis).

Proportion meta-analysis plot [random effects]
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Figure S52. Meta-analysis estimating the monthly rates of all-cause death among normal artery CAD
patients (0% stenosis).

Proportion meta-analysis plot [random effects]
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Figure S53. Meta-analysis estimating the monthly rates of re-infarction among normal artery CAD patients
(0% stenosis).

Proportion meta-analysis plot [random effects]
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Figure S54. Meta-analysis estimating the monthly rates of all-cause death + re-infarction among normal

artery CAD patients (0% stenosis).

Proportion meta-analysis plot [random effects]
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Figure S55. Meta-analysis comparing all-cause mortality among non-obstructive vs obstructive CAD

patients.
Non-ostructive CAD  Obstructive CAD Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI Year M-H, Random, 95% CI
Raymond 1988 [26] 11 74 20 74 7.4% 0.55[0.28, 1.07] 1988 -
Roe 2000 [28] 6 696 279 5071 6.2% 0.16 [0.07, 0.35] 2000
Larsen 2005 [17] 24 726 619 9071 9.8% 0.48[0.32,0.72] 2005 -
Pinheiro 2005 [23] 0 220 72 1131 1.0% 0.04 [0.00, 0.57] 2005 —
Dokainish 2005 [8] 1 107 24 788 1.8% 0.31[0.04, 2.25] 2005
Patel 2006 [22] 21 3306 765 34995  9.5% 0.29[0.19, 0.45] 2006 -
Larson 2007 [18] 8 187 71 1138 6.9% 0.69 [0.34, 1.40] 2007 -
von Korn 2008 [33] 5 127 24 509 5.2% 0.83[0.32, 2.15] 2008 - 1
Dey 2008 [7] 29 1560 628 19132 10.1% 0.57[0.39,0.82] 2008 -
Kang 2009 [16] 4 126 119 2930 5.0% 0.78[0.29, 2.08] 2009 - 1
Cortell 2009 [5] 2 64 78 440 3.2% 0.18 [0.04, 0.70] 2009 -
Ramanath 2010 [25] 5 123 80 2141 5.6% 1.09 [0.45, 2.64] 2010 -
Hamdan 2012 [11] 0 11 9 113 1.0% 0.50 [0.03, 8.07] 2012
Rhew 2012 [27] 7 100 121 1120 6.8% 0.65[0.31, 1.35] 2012
Sun 2012 [31] 0 49 18 646 1.0% 0.35[0.02, 5.72] 2012
Rossini 2013 [29] 14 318 54 888  8.2% 0.72[0.41, 1.28] 2013 -
Minha 2014 [20] 3 129 121 2626  4.2% 0.50[0.16, 1.57] 2014 - T 1
Planer 2014 [24] 9 197 78 2245 7.3% 1.31[0.67, 2.58] 2014 -
Total (95% ClI) 8120 85058 100.0% 0.53[0.40, 0.70] ‘
Total events 149 3180
Heterogeneity: Tau? = 0.17; Chi2 = 39.12, df = 17 (P = 0.002); I2 = 57% ’ ’ ’ ’
0.02 0.1 1 10 50

Test for overall effect: Z = 4.38 (P < 0.0001)
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Figure S56. Meta-analysis comparing the re-occurrence of myocardial infarction among non-obstructive vs
obstructive CAD patients.

Non-ostructive CAD

Obstructive CAD

Risk Ratio

Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI Year M-H, Random, 95% CI

Roe 2000 [28] 10 696 502 5071 11.9% 0.15[0.08, 0.27] 2000 -

Da Costa 2001 [6] 5 88 15 88  9.1% 0.33[0.13,0.88] 2001 -

Dokainish 2005 [8] 0 107 42 788  2.4% 0.09 [0.01, 1.39] 2005 ¢

Patel 2006 [22] 44 3306 947 34995 14.2% 0.49 [0.36, 0.66] 2006 -

Terefe 2007 [32] 1 56 13 56  4.0% 0.08 [0.01, 0.57] 2007 -

von Korn 2008 [33] 5 127 26 509  9.3% 0.77[0.30, 1.97] 2008 -

Dey 2008 [7] 21 1560 509 19132 13.3% 0.51[0.33,0.78] 2008 -

Cortell 2009 [5] 2 64 63 440  6.4% 0.22[0.05, 0.87] 2009 -

Kang 2009 [16] 2 126 41 2930 6.3% 1.13[0.28, 4.64] 2009 -

Ramanath 2010 [25] 1 123 106 2141 4.1% 0.16 [0.02, 1.17] 2010 - T

Rhew 2012 [27] 2 100 8 1120  5.7% 2.80[0.60, 13.01] 2012 -1

Sun 2012 [31] 0 49 2 646  2.0% 2.59[0.13,53.18] 2012

Rossini 2013 [29] 0 318 47 888  2.3% 0.03[0.00, 0.47] 2013 —

Planer 2014 [24] 4 197 231 2245  9.0% 0.20[0.07,0.52] 2014 -

Total (95% CI) 6917 71049 100.0% 0.36[0.23, 0.57] ‘

Total events 97 2552

Heterogeneity: Tau? = 0.37; Chi2 = 38.73, df = 13 (P = 0.0002); I2 = 66% : : : :
0.01 0.1 1 10 100

Test for overall effect: Z = 4.30 (P < 0.0001)
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Figure S57. Meta-analysis comparing all-cause mortality + myocardial re-infarction among non-obstructive
vs obstructive CAD patients.

Non-ostructive CAD  Obstructive CAD Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI Year M-H, Random, 95% CI

Roe 2000 [28] 16 696 680 5071 10.4% 0.17[0.11, 0.28] 2000 -

Dokainish 2005 [8] 1 107 60 788  3.0% 0.12[0.02, 0.88] 2005

Patel 2006 [22] 64 3306 1574 34995 11.8% 0.43[0.34, 0.55] 2006 -

Dey 2008 [7] 40 1560 3115 19132 11.5% 0.16 [0.12, 0.21] 2008 -

Dwyer 2008 [9] 0 29 3 151 1.5% 0.72[0.04, 13.65] 2008

von Korn 2008 [33] 5 127 50 509 7.4% 0.40[0.16, 0.98] 2008 -

Cortell 2009 [5] 4 64 141 440  7.1% 0.20[0.07, 0.51] 2009 -

Kang 2009 [16] 6 126 160 2930 8.2% 0.87[0.39, 1.93] 2009 - T

Ramanath 2010 [25] 6 123 186 2141 8.2% 0.56 [0.25, 1.24] 2010 -

Sun 2012 [31] 0 49 20 646 1.7% 0.32[0.02, 5.14] 2012

Rhew 2012 [27] 9 100 129 1120 9.3% 0.78[0.41, 1.49] 2012 -

Rossini 2013 [29] 14 318 101 888 10.0% 0.39[0.22,0.67] 2013 -

Planer 2014 [24] 13 197 309 2245 10.0% 0.48[0.28,0.82] 2014 -

Total (95% CI) 6802 71056 100.0% 0.36 [0.25, 0.53] ‘

Total events 178 6528
1 1 1 1
T T T

Heterogeneity: Tau? = 0.31; Chi2 = 56.45, df = 12 (P < 0.00001); I12= 79%
Test for overall effect: Z = 5.15 (P < 0.00001)
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Figure S58. Meta-analysis comparing cardiovascular mortality among non-obstructive vs obstructive CAD

patients.

Non-ostructive CAD  Obstructive CAD Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI Year M-H, Random, 95% CI
Da Costa 2001 [6] 4 88 7 88 14.8% 0.57[0.17, 1.88] 2001 - Y
Terefe 2007 [32] 0 56 6 56  5.9% 0.08[0.00, 1.33] 2007 ¢
von Korn 2008 [33] 3 127 9 509 14.0% 1.34[0.37,4.86] 2008 I L
Kang 2009 [16] 0 126 84 2930 6.1% 0.14[0.01, 2.19] 2009
Sun 2012 [31] 0 49 12 646 6.0% 0.52[0.03, 8.61] 2012
Rhew 2012 [27] 4 100 94 1120 16.5% 0.48[0.18, 1.27] 2012 - T
Planer 2014 [24] 5 197 52 2245 17.1% 1.10 [0.44, 2.71] 2014 B
Manfrini 2014 [19] 11 350 259 1252  19.5% 0.15[0.08, 0.27] 2014 i
Total (95% CI) 1093 8846 100.0% 0.44[0.19, 0.98] ’
Total events 27 523

Heterogeneity: Tau? = 0.79; Chiz = 22.38, df = 7 (P = 0.002); I2 = 69%

Test for overall effect: Z = 2.00 (P = 0.05)
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Figure S59. Meta-analysis comparing the occurrence of MACE among non-obstructive vs obstructive CAD

patients.

Non-ostructive CAD

Obstructive CAD

Risk Ratio

Risk

Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI Year M-H, Random, 95% CI
Da Costa 2001 [6] 22 88 44 88 20.5% 0.50 [0.33, 0.76] 2001 [

Kang 2009 [16] 10 126 443 2930  9.9% 0.52[0.29, 0.96] 2009 - -

Ramanath 2010 [25] 21 123 634 2141 22.9% 0.58[0.39, 0.86] 2010 -

Sun 2012 [31] 6 49 185 646  6.2% 0.43[0.20,0.91] 2012 -

Rhew 2012 [27] 9 100 126 1120  8.6% 0.80[0.42, 1.52] 2012 - - 1
Rossini 2013 [29] 29 318 147 888 25.2% 0.55[0.38,0.80] 2013 L

Minha 2014 [20] 7 163 460 3509 6.7% 0.33[0.16, 0.68] 2014 —

Total (95% CI) 967 11322 100.0% 0.53[0.44, 0.64] ’

Total events 104 2039

Heterogeneity: Tau2 = 0.00; Chi2 = 3.87, df =6 (P = 0.69); 12= 0%
Test for overall effect: Z = 6.52 (P < 0.00001)
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Figure S60. Funnel plot of relative risks vs the logarithms of their standard errors (all-cause mortality).
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Figure S61. Funnel plot of relative risks vs the logarithms of their standard errors (myocardial infarction).
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Figure S62. Funnel plot of relative risks vs the logarithms of their standard errors (all deaths + myocardial
infarction).
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Figure S63. Funnel plot of relative risks vs the logarithms of their standard errors (cardiac death).
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Figure S64. Funnel plot of relative risks vs the logarithms of their standard errors (Major adverse
cardiovascular events).
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Figure S65. Meta-analysis comparing all-cause mortality among mildly obstructive CAD (1%-50% stenosis)
versus normal artery CAD (0% stenosis).

0% Stenosis CAD 1%-50% Stenosis CAD Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI Year M-H, Random, 95% CI
Roe 2000 [28] 4 330 2 366 13.8% 2.22[0.41, 12.03] 2000 —
Golzio 2004 [10] 0 16 13 37 6.1% 0.08[0.01, 1.31] 2004 *
Larsen 2005 [17] 11 274 13 452 33.8% 1.40[0.63, 3.07] 2005 T
Bugiardini 2006 [3] 2 346 6 355 15.1% 0.34[0.07, 1.68] 2006 -
Rossini 2013 [29] 7 160 7 158  26.5% 0.99 [0.35, 2.75] 2013 -
Minha 2014 [20] 1 84 0 79 4.7% 2.82[0.12, 68.31] 2014
Total (95% Cl) 1210 1447 100.0% 0.96 [0.46, 1.97] e
Total events 25 41
Heterogeneity: Tau? = 0.24; Chiz = 7.27, df = 5 (P = 0.20); 12 = 31% f f f f

T
0.02 0.1 1 10 50
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Figure S66. Meta-analysis comparing re-infarction among mildly obstructive CAD (1%-50% stenosis)
versus normal artery CAD (0% stenosis).

0% Stenosis CAD 1%-50% Stenosis CAD Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI Year M-H, Random, 95% CI
Roe 2000 [28] 4 330 6 366 54.6% 0.74[0.21, 2.60] 2000 4[7
Bugiardini 2006 [3] 3 346 6 355 45.4% 0.51[0.13, 2.04] 2006 — &
Rossini 2013 [29] 0 160 0 158 Not estimable 2013
Total (95% CI) 836 879 100.0% 0.63[0.25, 1.58] ‘
Total events 7 12
Heterogeneity: Tau? = 0.00; Chiz = 0.15, df = 1 (P = 0.70); 12 = 0% f f f f

T
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Figure S67. Meta-analysis comparing all-cause mortality plus re-infarction among mildly obstructive CAD
(1%-50% stenosis) versus normal artery CAD (0% stenosis)

0% Stenosis CAD

1%-50% Stenosis CAD

Risk Ratio

Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI Year M-H, Random, 95% CI
Roe 2000 [28] 7 330 8 366 35.7% 0.97 [0.36, 2.65] 2000

Bugiardini 2006 [3] 4 346 12 355 29.7% 0.34[0.11, 1.05] 2006

Rossini 2013 [29] 7 160 7 158 34.6% 0.99[0.35, 2.75] 2013

Total (95% CI) 836 879 100.0% 0.72[0.37, 1.39]

Total events 18 27

Heterogeneity: Tau? = 0.06; Chiz = 2.41, df =2 (P = 0.30); 2= 17%

Test for overall effect: Z = 0.98 (P = 0.32)
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