Journal Pre-proof

Invasive versus conservative management in spontaneous coronary artery dissection:
a meta-analysis and meta-regression study

Pier Paolo Bocchino, MD, Filippo Angelini, MD, Luca Franchin, MD, M.D. Fabrizio
d’Ascenzo, Federico Fortuni, MD, Ovidio De Filippo, MD, Federico Conrotto, MD,

Fernando Alfonso, MD, Jacqueline Saw, MD, Javier Escaned, MD, Chengwei Liu,
MD, Gaetano Maria De Ferrari, MD

PII: S1109-9666(21)00050-6
DOI: https://doi.org/10.1016/j.hjc.2021.02.013
Reference: HJC 619

To appearin:  Hellenic Journal of Cardiology

Received Date: 2 November 2020
Revised Date: 2 January 2021
Accepted Date: 19 February 2021

Please cite this article as: Bocchino PP, Angelini F, Franchin L, Fabrizio d’Ascenzo M, Fortuni F, De
Filippo O, Conrotto F, Alfonso F, Saw J, Escaned J, Liu C, De Ferrari GM, Invasive versus conservative
management in spontaneous coronary artery dissection: a meta-analysis and meta-regression study,
Hellenic Journal of Cardiology, https://doi.org/10.1016/j.hjc.2021.02.013.

This is a PDF file of an article that has undergone enhancements after acceptance, such as the addition
of a cover page and metadata, and formatting for readability, but it is not yet the definitive version of
record. This version will undergo additional copyediting, typesetting and review before it is published

in its final form, but we are providing this version to give early visibility of the article. Please note that,
during the production process, errors may be discovered which could affect the content, and all legal
disclaimers that apply to the journal pertain.

© 2021 Hellenic Society of Cardiology. Publishing services by Elsevier B.V. All rights reserved.


https://doi.org/10.1016/j.hjc.2021.02.013
https://doi.org/10.1016/j.hjc.2021.02.013

Journal Pre-proof

Invasive versus conservative Fed in sp coronary artery dissection:

a meta-analysis and meta-regression study




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

I nvasive ver sus conser vative management in spontaneous coronary artery dissection: a

meta-analysis and meta-regression study

Pier Paolo BocchifoMD, Filippo Angelini MD, Luca FranchihMD, Fabrizio d’Ascenzb
MD, Federico Fortufii MD, Ovidio De Filippd MD, Federico ConrottoMD, Fernando
Alfonso® MD, Jacqueline SatvMD, Javier EscanédMD, Chengwei Li§ MD, Gaetano

Maria De FerrafiMD

1. Division of Cardiology, Department of Medicali&tces, University of Turin, “Citta della Salutelella
Scienza” hospital, Turin, Italy

2. Coronary Care Unit and Laboratory of Clinicati@&xperimental Cardiology, Fondazione IRCCS Palich
San Matteo, Pavia, Italy; Department of Moleculaditine, University of Pavia, Pavia, Italy

3. Cardiology Department, Hospital UniversitarioldePrincesa, IIS-IP, Universidad Auténoma de Madri
CIBER-CV. Madrid. Spain.

4. Division of Cardiology, Vancouver General Hoapivvancouver, British Columbia, Canada

5. Unidad de Cardiologia Intervencionista, Hospitkihico San Carlos, Madrid, Spain

6. Department of Cardiology, Wuhan Asia Hospitalh&n University of Science and Technology, Wuhan,

China.

Short title: Conservative vs invasive management for SCAD

Conflicts of interest: none declared



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Corresponding author:

Pier Paolo Bocchino, MD

Department of Medical Sciences, Division of Cardgyl, AOU Citta della Salute e della Scienza, Ursitgrof
Turin

Corso Bramante 88/90, 10126, Turin, Italy

Email: pierpaol01991@gmail.com

Phone:+390116335570



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

ABSTRACT

Background. Data regarding the best treatment for spontaneotmary artery dissection (SCAD) are scarce.
The aim of the present study was to comparecth@cal outcomes of conservativesersus invasive treatment in

SCAD patients.

Methods. We systematically searched the literature for sisidivaluating the comparative efficacy and safety o
invasive revascularizatioversus medical therapy for the treatment of SCAD from Q96 2020. The study
endpoints were all-cause death, cardiovasculahdeatocardial infarction, heart failure, SCAD re@rce and
target vessel revascularization (TVR) rates. Randifett meta-analysis was performed comparing timécal

outcomes between the two groups. A univariate megeession analysis was also performed.

Results. 24 observational studies with 1720 patients werduded. After 28+14 months, a conservative
approach was associated witwer TVR rate compared with invasive treatment (OR=p%&Cl 0.28-0.90;
P=0.02). No statistical difference was found regaydhll-cause death (OR=0.81; 95%CI 0.31-2.08; 66)0.
cardiovascular death (OR=0.89; 95%CI 0.15-5.40;.830myocardial infarction (OR=0.95; 95%CI 0.5@1,
P=0.87), heart failure (OR 0.96; 95%CI 0.41-2.22) B2) and SCAD recurrence (OR=0.94; 95%Cl 0.52:1.7
P=0.85). The meta-regression analysis suggestdadmibie gender, diabetes mellitus, smoking habiiprpr
coronary artery disease, left main coronary artevplvement, lower ejection fraction and low TIMb#v at
admission are related with higher overall mortalithhereas SCAD recurrence was higher among patwittts

fibromuscular dysplasia.

Conclusions. A conservative approach was associated with sindgiiaical outcomes and lower TVR rates
comparede with an invasive strategy in SCAD patierfigture prospective studies are neededottfirm these

results.

Keywords. spontaneous coronary artery dissection; SCAD; panewus coronary intervention;

revascularization; medical therapy.
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INTRODUCTION

Spontaneous coronary artery dissection (SCAD) fimel@ as the acute development of a false lumehimvihe
coronary artery wall which is not secondary todgénic nor traumatic insults.[1-2] Despite the tmeidence
of SCAD is unknown due its frequent underdiagnossent reports state that it may represent up6ooft
angiographic studies performed for non-atherostitecute coronary syndromes.[1-4] About 90% of &CA
patients are women, with a high SCAD prevalenc238h to 36% among young female patients presentitig w
acute coronary syndromes.[1-7] Risk factors for dAclude pregnancy and peri-partum periods, maitttp
(i.e. more than 3 births), fiboromuscular dysplasiannective tissue disorders, hormonal therapy stnoshg
mechanical and emotional stressors;[8-15] the tadiom between SCAD and typical ischemic heartakiserisk

factors remains to be elucidated.[12-16]

SCAD treatment is debated with case series andadigeal and retrospective studies reporting logfeneous
outcomes.[3,4,7,11-18] The European Society of iBlrgy position paper and the American Heart Asstan
Scientific Statement on SCAD favor a conservatitrategy when revascularization is not mandatory tue
hemodynamic instability or ongoing ischemia;[1&istis mostly due to the suboptimal percutaneousraoy
intervention (PCI) success and the high risk ofi-pand post-procedural complications in the settofg
SCAD.[12,16-18] Nevertheless, the best medicalabgrand the role of invasive management are stilbter
of debate. Accordingly, the aim of the present gtugs to compare thelinical outcomes of conservative

versus invasive treatment in patients with SCAD.

METHODS

Study identification
We systematically searched MEDLINE/PubMed, Embatiee Cochrane database, Google Scholar,

www.tctmd.com, _www.clinicaltrials.gov and www.cladltrialresults.org for randomized controlled tsial

(RCTs) and observational studies that evaluated ¢benparative efficacy and safety of invasive
revascularizatiorversus medical therapy for the treatment of SCAD fromadbaise inception to September 30,
2020. We excluded studies that investigated ortpgg@nic or traumatic coronary artery dissectigtgdies not

providing differentiate sub-analyses for such typegdissections and SCAD were excluded as well.
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To be eligible for inclusion, studies had to repmmtbaseline characteristics of patients, procédestures and

at least one of the outcomes of interest.

Keywords used were “spontaneous coronary artesedion” or “SCAD”. MeSH terms used were: “coronary
artery dissection, spontaneous”. Searches weréelimio English language articles. Reference letterdews,
meta-analyses and editorials were also checkeddeatify potentially eligible studies. The procesasw
performed according to the Preferred Reporting $tdon Systematic Reviews and Meta-Analyses (PRISMA)
and Meta-analysis Of Observational Studies in Bpid®ogy (MOOSE) statement.[19-20] The original stud

protocol was registered on the PROSPERO platfobmORD42020166977).

Study selection

Three independent investigators (PPB, FA and LiAemeed all titles and abstracts and selected tlierpially
eligible ones. For each eligible study, full texdapplementary materials and online appendices wamined
for inclusion/exclusion criteria, whereas theirereince list was scanned to find other studies déntil
interest; discrepancies were resolved by conseMdhen studies including a large population did regort
sufficient data of interest, the original datasetswequested to the respective authors for fugpecific sub-

analysis. Studies with fewer than 10 cases werkiéed.

Data extraction

Data regarding study design, sample size, patiehia‘acteristics, clinical presentation, coronargiagraphy
findings, length of follow-up and outcomes of irgstr were extracted from the selected studies. S@&AB
categorized as type 1, 2 or 3 as described by &aal.,[12] when such data were available. The initial
management strategy (conservatiwersus invasive) was defined as the treatment decidethattime of
coronary angiography or within the next 24 hourewlindividual patient data were available. Discrepes

were resolved by discussion and consensus amoragithers.

Endpoints

The outcomes of interest were all-cause deathjmaasicular death, non-fatal myocardial infarctidfi); heart
failure (HF), target vessel revascularization (T\&Rd SCAD recurrence. Ml was defined as reporteddnh
included study. Ml and HF events were consideradibé¢é as efficacy outcomes only when occurring

throughout the follow-up period after the index-atvat presentation according to the individual &sdTVR
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was defined as PCI or coronary artery bypass gmatib the index SCAD-involved vessel at follow-upe
initial attempted PCI procedure on the SCAD-involwessel was thus excluded from the TVR definition.
SCAD recurrence was defined as new spontaneousctitss not involving extension of dissection of the

original SCAD lesion, unless otherwise specifie@#@th article.[21]

Statistical analysis

Odds ratio (OR), mean difference and 95% confidanterval (Cl) were obtained for each endpoint with
random effect model. Heterogeneity between studias assessed by measuring inconsistency using’ the |
index, which describes the percentage of totabtian across the studies that is due to heterotyeragher than
chance.[22]4 values of 25%, 50%, and 75% represented smalleratel and large amounts of heterogeneity,
respectively.

For the endpoints that were found out to be sigaiftly different between the two groups, absoligé r
reduction and number needed to treat were calcllate

A leave-one-out sensitivity analysis was perfornoedthe efficacy endpoints to evaluate if the resuere
largely affected by single studies. The minimum bemof subjects needed for a power of 80% with lphaa
error of 0.05 was assessed for each study outconmoimparing the incidence of individual events acle
treatment group. A sensitivity analysis on the gtadtcomes was also performed addressing studigsspad
before and after the Societies’ position papersSQAD in a separate fashion (i.e. prior to 2018 aftdr
2018).[1,2] The incidences of conservativersus invasive treatment strategies according to theiazl
presentation (ST-segment elevation Ml vs non STreey elevation MI) and Thrombolysis in Myocardial
Infarction (TIMI) flow (grades 0-1 vs grades 2-3gm® also compared, by means of Chi-square test.

A univariate meta-regression analysis for unadjltg OR was also performed. The potential modereifect

of age, sex, body mass index, arterial hyperteng@abetes mellitus (DM), prior or current smokihghit,
dyslipidemia, peripartum condition, fibromusculaysglasia, prior coronary artery disease, ST-segment
elevation MI at presentation, left ventricular ¢jes fraction (LVEF) at presentation, left main ooary artery
involvement, multivessel disease, use of intracarpimaging and TIMI flow grade 0 or 1 was explared

The presence of eventual publication bias was asddsy funnel plot and Egger’s regression test.liQuaf
study assessment was performed by two independeestigators by means of the ROBINS-I tool;[23]

conflicts were resolved by consensus. The analysexe performed with Review Manager version 5.3
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(Copenhagen: The Nordic Cochrane Centre, The Coneh@ollaboration, 2014), OpenMeta-Analyst version

beta 1.0 and Meta-Essentials.[24]

RESULTS

Study and patient characteristics

Overall, 1458 titles and abstracts were identiftadough database searching from database incepbion
September 30, 2020; after exclusion according éespecified criteria, 24 studies were includedhia present
analysis (Figure 1, Supplemental Table 1).[4,12837,18,21,25-41] All the included studies were
observational. The work by Conrotéb al. did not report data on the overall study popufatibut patients’
clinical characteristics and outcomes were furrdshg the author upon request and analyzed wittatlisor’s
permission.[35] SCAD was defined by angiographwglirthe selected studies with the optional useddfittonal
imaging techniques by some groups.

A total of 1720 patients were included: 1041 (6184)ients received medical therapy, whereas theinemga
679 (39%) patients underwent revascularizationt leéher PCI (599 patients, 88%) or coronary arieypass
grafting (81 patients, 12%). Mean follow-up time sva8 * 14 months. 7 studies reported data regarding
fibromuscular dysplasia (FMD), which was present5éf6 of the included patients;[12,13,15,18,21,3]L,39
FMD had been actively screened for in 6 out ofutligts but this piece of information is not specifia the
study by Tweett al..[31] Supplemental Table 2 shows the main basaheacteristics for each study. Mean
age was 49 £ 5 years. 23% of patients were malecananon cardiovascular risk factors were presemsa
than half of the study population (arterial hypasien 39%, DM 8%, smoking habit 34%, dyslipidemi&®g.
Patients presented more frequently with acute @yosyndromes (ST-segment elevation Ml 40%, non-ST-
segment elevation Ml 48%, unstable angina 3%) andiac arrest was the clinical presentation in 6%ases.
Mean LVEF at presentation was 53+5%. Type 2 SCAD th@ main coronary angiography finding (63%), left
anterior descending (LAD) was the most affectecboary artery (51%) and a multivessel involvemens wa
present in 13% of patients. 35% of patients hathsswith TIMI flow grade 0 or 1 at presentationhile

lesions with flow grade 2 or 3 were present in 7@fpatients (Supplemental Table 3).

Endpoints
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After a mean follow-up of 28+14 months all-causattieoccurred in 15 (2.9%) patients in the mediaztment
group and in 24 (4.8%) patients in the revascudion group (OR 0.81; 95% CI 0.31-2.08; P=0.66hvet
moderate heterogeneity among the 20 studies (1@4i8nps) reporting this outcome’$B3%) (Figure 2A).
Likewise, no statistical difference was found bedweconservative and invasive treatments regarding
cardiovascular death (OR 0.89; 95% CI 0.15-5.4@.8%), MI (OR 0.95; 95% CI 0.50-1.81; P=0.87), HBR
0.96; 95% CI 0.41-2.22; P=0.92) and SCAD recurré@de 0.94; 95% CI 0.52-1.72; P=0.85) (Figure 2B-E).
A total of 59 TVR events were recorded across thetlidies (635 patients overall) assessing thisoou; 20
TVR events occurred in the medical therapy groug a8 in the invasive revascularization group. Mebic
therapy was associated withsanificantly lower reduction—of-the risk of TVR compared with invasive
revascularization (OR 0.50; 95% CI 0.28-0.90; P2R)-8vith—an—absoluteriskreduction—of 7-2%—and-a
Aumberneeded-to-treat-of 14 (Figure 2F).

Heterogeneity was unimportant among the studiderathe analyses on cardiovascular death, Ml, HEAS

recurrence and TVR%0%).

Risk of bias assessment

The overall risk of bias was low in 12 (50%) stugimoderate in 11 (46%) studies and serious irffd) gtudy.
The bias assessment for each study is shown inl&upptal Table 4. Visual assessment of the funioé$ @nd
Egger’s regression test for TVR (t-test=0.06; P56)9did not show the presence of any publicaticas bi

(Supplementary appendix, Figures S1 and S2).

Sensitivity analyses

The ORs remained stable in the leave-one-out a@slye cardiovascular death, MI, HF and SCAD retceee
The results on TVR became non-significant whenstugly by Tweegt al. was removed (OR 0.48; 95% CI
0.18-1.23; P=0.13) and marginally non-significaftémexcluding the study by Lettiegt al. (OR 0.56; 95% CI

0.30-1.01; P=0.06) (Supplemental Figure 3 and Supehtal Figure 4).[17,31]

The sensitivity analysis addressing studies pubtishefore and after the Societies’ position statémen
SCAD separately showed that medical therapy wascaged with a marginally significant lower all-cau
mortality compared to an invasive treatment bef@#8 (OR 0.41; 95% CI 0.16-1.01, P=0.05), but albdine
significant higher all-cause mortality from 2018ward (OR 3.24; 95% CIl 1.00-10.49; P=0.05); medical

therapy was associated with lower TVR rate bef@&82(OR 0.51; 95% CI 0.28-0.92; P=0.02), but oty t

8
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study by Kim et al. was available after 2018 asagsthis endpoint;[40] no differences regarding tither
study outcomes were found (Supplemental Figure 5).

The number of patients treated conservatively wasively according to the clinical presentationmedy ST-
segment elevation Ml and non ST-segment elevatibnads reported by twelve studies including 525quds
overall;[4,13,17,26,27,30-32,34,36-38] an invasiteategy was pursued in 110 STEMI patients (62.2%)
compared to 82 (35.0%) NSTEMI patients (P<0.00ighEstudies reported the number of individual timeent
strategies according to TIMI flow rate for a totdl 485 patients;[4,17,30-32,37,38,40] 126 (67.7%dignts
with TIMI flow grades 0 to 1 underwent revasculatisn as compared to 115 (38.5%) patients with Tillohv

grades 2 to 3 (P<0.001) (Supplemental Table 5).

M eta-regression analysis

At meta-regression analysis male gendecdefficient: 0.001; P<0.001), DM3{coefficient: 0.002; P=0.002),
smoking habit [§-coefficient: 0.001; P<0.001), history of coronaaytery disease pBfcoefficient: 0.003;
P<0.001), left main coronary artery involvemefrcpefficient: 0.003; P<0.001), lower LVEF at adniss(B3-
coefficient: -0.002; P=0.014) and low TIMI flovg{coefficient: 0.001; P=0.018) were associated &ithigher
rate of all-cause death (Figure 3). Smoking hakis welated to a lower TVR rat@-¢oefficient: -0.002;
P=0.032) and to a lower incidence of SCAD recuregfiecoefficient: -0.002; P<0.001) (Supplemental Figéire
and Supplemental Figure 7). On the contrary, FMDBs wasociated with a higher recurrence of SC8D (
coefficient: 0.001; P=0.019), whereas DM was relatéth a lower SCAD recurrence ratp-doefficient: -
0.006; P=0.008) (Supplemental Figure 6). Completta degarding meta-regression analysis are repanted

Supplemental Table 6.

DISCUSSION

This study was conducted to compare the efficaclysafiety of conservative and invasive strategigzatients
presenting with SCAD. This is the largest meta-gsialfacing this issue to date and the first primgdmeta-
regression analysis. Our work suggests that ineagvascularization is associated with higher rafe§VR
than medical therapy with no significant differenoeall-cause death, cardiovascular death, MI, H& SCAD

recurrence rates after a mean follow-up of 28+1Atma
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SCAD management is challenging and treatment aetisare often taken by caring physicians based on
patients’ clinical and angiographic characteristams a case-by-case basis.[13,25-27,30,32] The [Earop
Society of Cardiology position paper and the AmemidHeart Association Scientific Statement on SCAD
recommend an initial conservative approach with ime@dherapy in hemodynamically stable patientshouiit
ongoing signs or symptoms of ischemia;[1,2] thisoramendation is based on data from previous obSenah
studies suggesting an increased risk of complioatim the revascularization treatment group congpaoe
medically managed patients.[12,15,18,28,31,42] Kbetess, no RCTs facing this issue exist to date.
previous meta-analysis conducted by Marthal. on a total population of 631 patients from 11 obsgonal
studies showed that revascularization as the linitigproach was associated with a marginally sigaift
increased risk of TVR compared to medical therajsk difference 0.06; 95% CI 0.01-0.11).[42] A mostent
meta-analysis by Jamil assessing the same issu@gelnding 22 studies and 1435 patients did nod fimy
difference in one or other treatment strategy.[W3line with previous studies,[42,43] we found natistical
difference between conservative and invasive treatrstrategies as for all-cause death, cardiovasddath,
MI, HF and SCAD recurrence; however, as the preaeatysis further extended to include 1720 patjeats
significant difference was found as for TVR, shogvinigher rates of TVR in the invasive treatmentugr@as

compared to the conservative strategy.

An initial conservative strategy is supported bg thigh rates of spontaneous angiographic healiry e
months and by the fact that SCAD recurs mostly essels different from the original culprit coronary
artery.[11] PCI in the setting of SCAD is often daious and its success rates are unsatisfactorg. atter of
fact, in 8 out of the 17 studies from our analybist reported on PCI success its rate was lower 8086 and
the overall mean PCI success rate was only 489%2.,[#7]21,29,31-33] Moreover, literature data suggest
only 30% of the PCI procedures performed in SCARehng-lasting results at follow-up.[7] The procea
and technical difficulties in this scenario shootut be underestimated. In fact, there are sevetibBsociated
risks such as entering the false vessel lumen with guidewire, causing iatrogenic dissections amal t
unpredictability of intramural hematoma shiftingrithg angioplasty which can worsen the outcome.[I 2
latter issue is often underappreciated by angidgramd it could be the very main driver of PCI diad.[31]
Intravascular imaging by means of intravascularasttund or optical coherence tomography might apém
PCI and stent implantation in the setting of SCAR ibs adoption for the diagnosis of SCAD in thétisg of
acute coronary syndromes is fairly low, with onB?%6 of the studies included in the present anakgperting

its use;[15,17,27-33,35-39] besides, intravasduhaiging might be difficult to achieve in a dissettessel due

10
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to the high risk of misplacing the guidewire in tiadse lumen and subsequent iatrogenic dissectitansion.
Therefore, when feasible, a conservative strateggms the best initial approach whereas revascatemnz
therapy should be considered for patients presgmtith incessant symptoms, arrhythmias and ongsigigs of

ischemia.

On the other hand, it must be acknowledged thafitiaé reason for initial revascularizatieersus conservative
management remains difficult to capture in the iodf studies and this may represent a major biasrém
severe, aggressive, presentation in patients iaguievascularization) which, in turn, may partradixplain the
results; as a matter of fact, if revascularizatam provide similar clinical outcomes to those siepatients
selected for conservative management, but in mumte whallenging patients, this would remain thategy of
choice for this population. This might also expl#iee relatively high percentage (49%) of patientsvinad
undergone an invasive treatment, which might betduke high prevalence of MI presentation withepurted
hemodynamic instability or ongoing signs of isch@niihe incidence of conservativersus invasive treatment
strategies according to clinical presentation ahidITlow rate reported more frequent revasculai@as in
patients admitted with ST-segment elevation MI careg to non ST-segment elevation Ml and in patieitts
low compared to high TIMI flow, suggesting that théial patient’s conditions might indeed play@e in the
operator’s decision to pursue an invasieesus a conservative treatment strategy. Moreover, @uaszation
might have been performed selectively in patients wxtensive SCAD involvement of the coronary aete
(e.g., left main SCAD extending into left anteritigscending and circumflex coronary arteries) raggihigh
total stent length, and revascularization may mtoégainst severe adverse outcomes at the costiased

TVR in these ominous scenarios.

The best conservative management remains unclethieirsetting of SCAD as no studies have compared
different pharmacological strategies to date. Quuys shows that acetylsalicylic acid is most comiparsed in

this scenario and clopidogrel is mostly favoredrqa@ent P2Y12 inhibitors when a dual antiplateégfimen is
commenced.[13,15,17,21,26,28-30,34-37] Dual art8pgé therapy with acetylsalicylic acid and clopidel
seems appropriate in the acute phase independemtiythe treatment strategy due to the frequerdepree of a
luminal thrombus in the dissected coronary artemadnstrated by optical coherence tomography

studies.[1,11,21,29]

Meta-regression data suggest that male gender, @id; or current smoking habit, coronary arteryedise

history, left main coronary artery involvement, EmLVEF and low TIMI flow at admission are relatedth

11
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higher risk of overall death; this may be due ® higher mortality related with these concomitamditions as
well as to the greater prevalence of cardiovasaigérfactors in men compared to women at the spoumg
age. SCAD recurrence was higher among FMD patiemss,previous studies already suggested.[10,11]
Interestingly, smoking habit was associated withhdp TVR rate and SCAD recurrence seems to be lomver
smokers and DM patients. These results resemblpatagloxical apparent protective roles of smokimgdute
coronary syndromes or DM in Takotsubo syndromeq@pnevertheless, study biases need to be condidere

when exploring these results, which must be vieagtlypothesis-generating rather than definitive.

Limitations

There are some limitations to this study. Firslyabservational studies could be included in thalgsis and
most of them were retrospective. Each study camigimsic selection biases invariably associatdith watients’
own characteristics, operators’ preferences attitime of revascularization and different SCAD treatin
approaches in individual centers; the wide varighih sample sizes and follow-up times across shelies
implies another limitation of the present work,sagjgested by the results of the leave-one-out sealysince
this research encompasses works published sincé, H9@ther study bias comes from changes in tredtme
decisions over time due to advances both in ineaprocedures and in pharmacological science. Timdy st
results were derived from univariate analyses drad pgotential biases coming from this approach nbest
considered as well. Moreover, only the TVR analygés sufficiently powered to detect differencesnaen
conservative and invasive treatment strategies.rdllvevent rate was low and the absence of signific
difference between the two strategies regardingther efficacy outcomes might be due to the neddiyismall
sample size of the study population rather thaea lack of statistical difference between treattsefihe
number of patients undergoing coronary artery bymasfting was low and no definite conclusion cohél
drawn on this specific population. Peripartum periefinition was not clearly reported in the compoin
studies and different “peripartum” time intervalsght have been considered. Patients’ screening-fdb
varied in individual studies and results on FMDigratis might have affected by such heterogeneitpotential
selection bias should also be considered, as patsefected for PCI might have been sicker thaiempatbeing
offered medical therapy, as previously discussedortunately, the included studies did not provagparate
data onthe study outcomes in conservative vs invasive groups according ® itfitial presentation or TIMI

flow and the impact of these variables on the relative benefit of invasive versus conservative approach
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could not be assessed. Lastly, the results of the sensitivity analysed ¢he meta-regression results might have
been affected by the small number of the includadiss and unmeasured confounding factors and rinest

be interpreted with caution.

Conclusions

This meta-analysis corroborates previous data cADS@anagement suggesting that a conservative liivst-
approach is associated with similar results to siweatreatment in terms of long-term survival, MIF and
SCAD recurrence, but is associated with a signifigalower incidence of TVR. Larger prospectivedias and

RCTs are needed to confirm these results and lmttefy the best initial approach in SCAD patients
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FIGURE LEGENDS

Figure 1. Flow-chart describing the screening and seleaticthe included studies.

Figure 2: Forest plot event-rates of all-cause death (A)dicaascular death (B), myocardial infarction (C),
heart failure (D), recurrent spontaneous coronaigma dissection (E) and target vessel revascuton (F).
Cl, confidence interval; MT, medical therapy; Reyasevascularization; SCAD, spontaneous coronasrar

dissection.
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Figure 3: Meta-regression analysis graphs describing tfexesf of male gender (A), diabetes mellitus (B)oipr
or current smoking habit (C), prior coronary artdigease (D), initial ejection fraction (E), lefam coronary
artery territory involvement (F) and TIMI flow (&n the proportion of all-cause mortality. CAD, coaoy
artery disease; Cl, confidence interval; DM, dialsemellitus; EF, ejection fraction; SE, standande(TIMI,

Thrombolysis In Myocardial Infarction.
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‘Inclusion| ‘ Eligibility | | Screening | |Identi_fication|

1458 articles from inception to
September 30, 2020

112 articles identified

24 articles included

Title and abstract screening >
1372 studies excluded

Full-text review - 88 studies did
not meet the inclusion criteria:

- Outcomes not available (n = 67)

- Specific treatment strategy data not
reported (n = 16)

- Fewer than 10 patients (n = 5)
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