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ABSTRACT

OBJECTIVES. To determine the association of procedural outcowith long-term
mortality and myocardial infarction (Ml) after chmio total occlusion (CTO) percutaneous
coronary intervention (PCI).

BACKGROUND. The association between acute procedural resuitsabsequent
outcomes has received limited study.

METHODS. Between January 2010 and December 2013, a tofab69 CTO-PCI patients
were consecutively enrolled at our center. Procddesults were categorized into 3 groups:
1) optimal recanalization, with reperfusion of thexluded vessel and side branches (if any)
with TIMI 3 flow; 2) suboptimal recanalization, neey any of the following criteria:
persistence of significant side branch occlusiomalfTIMI flow of 1/2, or residual %
diameter stenosis >30%; and 3) procedural faiiuge,failure to cross a lesion with a balloon
angioplasty catheter. The primary outcome was thieas composite endpoint of cardiac
death and MI.

RESULTS. Overall, optimal recanalization was achieved ir62,868.7%) patients,
suboptimal recanalization in 399 (15.0%) patieats] recanalization failed in 698 (26.3%)
patients. The 5-year incidence of the primary omteavas significantly higher in the
suboptimal recanalization group compared with tbinaal recanalization and the failure
groups (10.1% vs. 6.5% vs. 6.3%, p=0.046), whick mainly driven by higher risk of MI.

In subgroup analysis, significant side branch agiolu was associated with numerically
higher risk of 5-year MI (hazard ratio: 1.55, 958&tmfidence intervals: 0.99-2.43, p=0.054).
CONCLUSIONS. In this large cohort of CTO-PCI, suboptimal recaatlon was

associated with significantly higher long-term ohemce of cardiac death and MI compared

with optimal recanalization or procedural failure.

KEY WORDS: chronic total occlusion, acute results, suboptiraehnalization, long-term

outcomes, percutaneous coronary intervention

CONDENSED ABSTRACT

The present study investigated the associationlwdigtimal procedural results with long-
term mortality and MI after CTO-PCI among 2,659 secutive patients. Suboptimal
recanalization criteria included persistence ofigicant side branch occlusion, final TIMI

1/2 flow, or residual diameter stenosis >30%. Theary outcome of 5-year cardiac death
3



and MI occurred significantly more often in the spbmal recanalization group compared
with both the optimal recanalization and the falgroup (10.1% vs. 6.5% vs. 6.3%,
p=0.046), which was mainly driven by higher risk\if Suboptimal CTO recanalization
was associated with worse long-term outcomes cosdpaith both optimal and failed CTO

recanalizations.

ABBREVIATIONSAND ACRONYMS

Cl = confidence intervals

CTO = chronic total occlusions

DS = diameter stenosis

MI = myocardial infarction

PCI = percutaneous coronary intervention

SCAI = Society for Cardiovascular Angiography antetventions
SYNTAX = Synergy Between Percutaneous Coronarynetgion With Taxus and Cardiac
Surgery

TIMI = Thrombolysis In Myocardial Infarction

TLR = target lesion revascularization

TVR = target vessel revascularization



INTRODUCTION

Chronic total occlusions (CTOs) are identified B¥3to 52% of patients undergoing

coronary angiography(1). However, CTO percutan@ougnary intervention (PClI)

constitutes less than 5% of PCI in contemporargtpr@ globally(2). Most observational

studies reported better outcomes with CTO revasezal#on versus medical treatment(3,4),

and with successful versus failed CTO-PCI(5,6)dntrast, two recently published

randomized trials, DECISION-CTO (Drug-Eluting Stémiplantation Versus Optimal

Medical Treatment in Patients with Chronic Totak{@seion)(7) and EuroCTO (Randomized

Multicenter Trial to Evaluate the Utilization of Rascularization or Optimal Medical

Therapy for the Treatment of Chronic Total Coron@cclusions)(8), did not demonstrate

improvement in hard clinical outcomes despite KIGIO-PCI success rates. Thus, the impact

of CTO-PCI on hard clinical outcomes continuesdalbbated.

CTO-PCI may sometimes have a suboptimal acutetresalimpact of which on

subsequent clinical outcomes has received limitedys The present study sought to

determine the association of suboptimal procedesallts with the long-term incidence of

cardiac death and Ml after CTO-PCI in a large cobbconsecutive patients.



METHODS

Patient Population

All patients who underwent PCI with at least onedd&sion between January 2010

and December 2013 at Fu Wai Hospital, Beijing, @wrere consecutively enrolled. CTO

was defined as 100% occlusion with TIMI (Thrombayise Myocardial Infarction) O flow

for > 3 months. Lesions with bridging collateraig hbnknown occlusion duration were

classified as CTO lesions. A planned PCI procefturenulti-CTO disease or a failed CTO

recanalization was decided by each operator, foemta with multiple procedures during a

single hospitalization, only the final proceduresviacluded in the analysis. All baseline

patient demographics, comorbidities, laboratoryn@rations, and periprocedural data

including stenting information were prospectivetgorded in a dedicated database. Clinical

follow-up via office visit or telephone contactlamonth, 6 months, 1 year, and annually up

to 5 years were performed by research staff imdapendent office in Fu Wai hospital. The

study was approved by the Institutional Review BlazfrFu Wai hospital. All eligible

patients provided electronic informed consent lgpi@one interview or clinical visit during

follow-up.



I ntervention

Coronary angioplasty was performed using standarianiques through femoral or

radial artery access. Antegrade wiring was mostroonty used in the present population,

while retrograde approach was still in an earlyrigay period at this center. In case of single

wire technique failure, the parallel wire techniquas applied. Antegrade dissection and re-

entry was mainly performed when the vessel was gnalis within the occluded segment.

Retrograde crossing via collateral pathways wasrves for second attempts after antegrade

failure or as a strategy of choice for complex sam®d was mainly performed by certified

specialists. Guide catheter selection and stemt, i3 well as intravascular imaging

utilization was left to the discretion of the opera. Before the procedure, patients were

prescribed daily aspirin (100 mg once daily) arapdogrel (75 mg once daily) for at least 6

days, or a loading dose (aspirin 300 mg, clopidda®®® mg) before the procedure. After

PCI, pharmacological treatments were at each amésatiscretion, with most patients

maintained on aspirin (100 mg once daily) indeéilyitand clopidogrel (75 mg once daily)

for at least 1 year.

Angiographic Analysis



Lesion angiographic data, including Synergy Betwercutaneous Coronary

Intervention With Taxus and Cardiac Surgery (SYNTAXore and Multicenter CTO

Registry in Japan (J-CTO) score, and procedurabcheristics were retrospectively

evaluated by an independent core laboratory (letdgrenal Cardiovascular Imaging Core

Laboratory, National Center for Cardiovascular Bges, Beijing, China). A significant side

branch occlusion was defined as TIMI O or 1 fidalfin branches 1.5mm in diameter.

Grouping

Patients were classified into three groups accgrthriCTO procedural acute results.

Optimal recanalization was defined as reperfusiorcoluded vessel and its side branch (if

any) with TIMI-3 flow recovery. Suboptimal recarmdtion was defined as reperfusion of

occluded main vessel, and any of the followingpéssistence of significant side branch

occlusion; 2) final TIMI flow of 1/2; or 3) residuéo diameter stenosis (DS) > 30%.

Procedural failure was defined as failure to censssion with a balloon angioplasty catheter.

Patients with more than one CTO lesion treated wategorized into the failure group if

they had at least one unsuccessfully recanalized. Glmilarly, patients with reperfusion of



all treated CTOs with suboptimal recanalizatiorblieast one CTO lesion were categorized

into suboptimal recanalization group.

Endpoints

The primary outcome was the composite of cardiathder myocardial infarction

(MI) at 5 years. Secondary outcomes included 30edsgomes, individual components of

the primary endpoint, as well as all-cause deatiget vessel MI, rehospitalization for heart

failure, any ischemia-driven (ID) revascularizatmmiD-target vessel revascularization

(TVR), and ID-target lesion revascularization (TLReriprocedural Ml was adjudicated by

the Society for Cardiovascular Angiography andriveations (SCAI) definition(9) , and

Academic Research Consortium (ARC)-2(10) afididiversal definition(11). ID were

defined as a restenotic lesion with angiographacnditer stenosis50% with ischemic

evidence or70% irrespective of the presence of ischemic ewidemVR was defined as any

repeat percutaneous intervention or surgical byphasy segment of the target treated CTO

vessel. TLR was defined as any repeat percutanetargention of the target lesion or

bypass surgery of the target vessel performedetenosis or other complication of the

target treated CTO lesion. Costs during procedadeh@spitalization for each patient were



collected based on a dedicated Electronic MedieabRd and were adjusted to 2020 US

dollars. All adverse events were adjudicated bindependent clinical events committee.

Statistical Analysis

Categorical variables are reported as percentagm{s) and were compared using

chi-square or Fisher exact test. Continuous da&asented as mean * standard deviation

(SD) and were compared using a 2-sample t-testcoOifgpared costs between groups using

the nonparametric Mann-Whitnéytest. A p value < 0.05 was considered statisticall

significant. Survival curves were constructed fordg-to-event variables with the Kaplan-

Meier method and compared using the log-rank @&st.regression analysis was performed

to identify long-term risk in terms of primary acg@ndary endpoint between suboptimal

recanalization group and either optimal recanabnagroup or failure group. Logistic

regression was used to obtain odds ratio for plespitedictors of suboptimal results.

Variables with p < 0.1 on univariable analysis (Slementary Table 1) and mandatory

variables that might be related with suboptimaiickl results from clinical were included in

multivariate analysis. All statistical analyses &vperformed with SAS 9.4 (Cary, NC,

United States).

10



RESULTS

Basaline and Procedural Characteristics

Data from 2,659 consecutively enrolled CTO-PClgras with 2,735 lesions were

analyzed (Figure 1). Within the study cohort, oatimecanalization was achieved in 1,562

(58.7%) patients and suboptimal recanalizatior9® @5.0%), while guidewire crossing

failed in 698 (26.3%) patients. In the suboptinemanalization group, 275 patients were

identified with significant side branch occlusidmal TIMI flow 1/2 was observed in 39

patients, and 101 patients had residual DS% > JF0éti(e 1).

Baseline patient demographics were similarly distted among 3 groups (Table 1). As

shown in Table 2, more in-stent restenosis CTOgwbserved in the suboptimal

recanalization group. Lesion length in the subogtiracanalization group was longer

compared with the optimal recanalization group &8n vs. 15.6mm, p < 0.0001), but

shorter compared with the failure group (18.3mm21s5mm, p < 0.0001). The SYNTAX

score was slightly higher in patients with subopiimecanalization compared with optimal

recanalization (20.3 vs. 18.9, p = 0.003), whilke pinevalence of patients with J-CTO scere

2 were similar between suboptimal and optimal rataation groups (43.5% vs. 39.0%, p =

11



0.22). Parallel wire and antegrade dissection arehtry technique were performed in a

minority of cases and suboptimal results were ateskin patients using those techniques.

Use of intravascular ultrasound guidance was losvranre common in patients in the

suboptimal recanalization group. The incidencerotedural complications was significantly

higher in the suboptimal recanalization group.

A multivariable analysis showed that moderate sesevessel tortuosity, in-stent

lesion, frequently changing CTO guidewire (more CJuWidewire used per unit time), as

well as during procedural dissection (type C tavEje independently associated with

suboptimal results (Supplementary Table II).

Costs

We retrospectively collected the total costs chaigehe index hospitalization

(Supplementary Table Ill), the mean in-hospital pratedural costs in the suboptimal

recanalization group were significantly higher thlaose in the optimal recanalization group

(costs during hospitalization: $14,940 + 7,181384l,905 + 5,420, p < 0.0001; procedural

costs: $11,459 + 6,476 vs. $9,144 + 3,338, p <@LPpand in the failed recanalization group

12



(costs during hospitalization: $14,940 + 7,181$8;259 + 2,055, p < 0.0001; procedural

costs: $11,459 + 6,476 vs. $4,118 + 2,734, p <@PO

Thirty-Day Outcomes

At 30 days, the incidence of the composite endpaficardiac death or Ml was

similar among 3 groups (suboptimal group: 1.3%opsimal group: 1.5% vs. failure group:

0.9%, p = 0.49). All-cause death occurred in lgratand myocardial infarction in 5 patients

in the suboptimal recanalization group, which wangilar compared with other groups. In

the sensitivity analysis, the incidence of perigiaharal MI was similar among 3 groups

according to SCAI definition, numerically highertivsuboptimal recanalization according to

the ARC-2 definition, and significantly higher witiptimal (15.5%) and suboptimal (14.0%)

recanalization compared with the failure group ¥8)2with a p value < 0.0001 based ¢h 4

universal definition (Supplementary Table V). Tiheidence of repeat ID-revascularization

was similar among 3 groups, while ID-TVR was higivith failure group (Table 3).

Five-Year Outcomes

Finally, a total of 2,407 (90.5%) patients compiefeyear clinical follow-up, with a

median duration of 5.1 (5.1, 5.1) years. The prnnsardpoint of 5-year cardiac death or Ml

13



occurred in 37 (10.1%) patients in the suboptiraahnalization group, which was

significantly higher than the optimal recanalizatgroup (10.1% vs. 6.5%, hazard ratio

[HR]: 1.56, 95% confidence intervals [Cl]: 1.062@8, p = 0.02) as well as the failure group

(20.1% vs. 6.3%, HR: 1.63, 95%CI: 1.04 to 2.54,@@3). The increased risk was driven by

significantly higher Ml rates in patients with syitional recanalization as compared with

those who had optimal recanalization (9.7% vs. 5% 0.005), or failed CTO PCI (9.7%

vs. 5.3%, p = 0.005). The Ml incidence curve inshboptimal recanalization group started

to diverge during the first year post PCI but safed the most between 3 and 5 years from

PCI (Figure 2). Time-to-event curves also demotetréhat for the composite endpoint, the

separation of KM curves after the third year wamprily driven by the significant increased

risk of Ml, and to a lesser extent by numericatigreased cardiac death. The curve of the

suboptimal recanalization group diverges in th&t fpear until the end of 5-year follow-up

(Figure 2). All-cause death and cardiac death weareerically higher with suboptimal

recanalization, but the differences did not ach&edistical significance. The 5-year

incidence of ID-revascularization including ID-T\&Rd ID-TLR was significantly higher

with suboptimal recanalization as compared withrogt recanalization (ID-

14



revascularization: 22.8% vs. 15.0%, p < 0.0001TNR: 12.1% vs. 6.7%, $ 0.0001; ID-

TLR: 10.8% vs. 6.0%, p = 0.001, respectively), Weate significantly lower with the failure

group (Table 3).

The sensitivity analysis excluding patients witthesbranch occlusion in suboptimal

recanalization group showed a less pronouncedreifée in terms of cardiac death or Ml

among 3 groups (p = 0.13) (Supplementary TableM@&anwhile, in the cohorts of patients

with optimal or suboptimal recanalization, signgiit side branch occlusion was associated

with numerically higher incidence of cardiac deatiMI (9.5% vs. 7.0%, p = 0.16), mainly

driven by higher incidence of Ml (9.5% vs. 6.2%; p.054) (Figure 3 and Supplementary

Figure I).

A subgroup of in-stent occlusion versiesnovo CTO population demonstrated that the

higher risk of 5-year cardiac death or Ml in sulvogad recanalization group was more

pronounced irde novo CTO patients as compared with optimal recanabrafp for

interaction = 0.005), but showed no between-gratiprénce when compared with failure

group (p for interaction = 0.30). However, in batkstent restenosis amg novo CTO

populations, TVR event rates with suboptimal retiaaaon were higher compared with the

15



optimal recanalization group (p for interaction.#%), while lower compared with the failure

group (p for interaction = 0.69) (Supplementary [€alil, Table VII, and Table VIII).

DISCUSSION

The main findings of this large-scale CTO-PCI cahath long follow-up duration can

be summarized as follows: 1) in one-sixth of paserecanalization of the occluded vessels

was suboptimal; 2) successful CTO-PCI was not aatemtwith lower risk of long-term

cardiac death and MI compared to failure; howesgboptimal recanalization was associated

with significantly higher costs and worse clinicaitcomes (Central Illustration); and 3)

significant side branch occlusion was the most comnmeason for a suboptimal CTO-PCI

result and was associated with numerically highge&r incidence of M.

Remarkable success rates of CTO-PCI have beentieaehieved catalyzed by

advanced techniques and device innovation; howeseent trials reported no reduction in

mortality or Ml after CTO recanalization (7,8,12s a result, CTO-PCI was recommended

to be reserved for alleviation of symptoms in pasavho fail medical management(13).

However, in order to be of benefit to patientsnist be able to be performed with a low rate

of complications. During CTO-PCI, vessel injury lwgignificant side branch occlusion and

16



less favorable angiographic results could potdgtiafluence recovery of myocardial

perfusion and may lead to worse outcomes.

One major adverse impact of suboptimal recanatinatias the higher risk of both

periprocedural and long-term spontaneous MI. Siheansensitive SCAI definition was

used to adjudicate periprocedural Ml for the priynantcome, myocardial injury might be

underestimated. Sensitivity analysis showed thtt bptimal and suboptimal recanalizations

were associated with higher rate of periprocedMiiaby using 4" universal definition. Side

branch occlusion was a major reason for Ml evemtiboptimal group, consistent with prior

reports(14,15), and confirmed by the sensitivitglgsis with only low TIMI flow and higher

residual narrowing patients. Also, lower TIMI flamecompanied by temporary ischemia,

collateral channel trauma, or donor vessel injuigimbe associated with high risk of

periprocedural Ml due to incomplete protection friathemia by pre-existing collateral

network(16). The rates of Ml for the suboptimalamealization group started to separate from

the other groups before 1 year and further acdel@@ter 3 years. Potential mechanisms for

late MI might be outflow disease with worse runagsociated with restenosis and re-

occlusion of the recanalized vessel(17). Persistessections and uncovered hematoma were

17



more often observed in suboptimal group and mitdd be associated with poor recovery.

On the other hand, after an arduous and lengteynattto CTO crossing, operators might

pay less attention on stent optimization, which patentially result in a higher restenosis

risk(18).

As the present study shows, optimal CTO recanaizatsulted in less need for repeat

revascularization, while suboptimal recanalizatias associated with worse prognosis

compared with the failure group. Possible explamatinclude treatment of more non-CTO

lesions in the failure group, which might reducgexde ischemic events due to improved

collateral circulation. Consistent with the recE€HEMIA trial(19), symptom improvement

is the primary benefit of CTO-PCI. Although symptaimtiven revascularization events were

higher following a failed CTO recanalization, tload-term “hard endpoint” of cardiac death

and MI was similar between the failure and optinegbhnalization groups, and even lower in

the failure group compared with the suboptimal grotherefore, preprocedural risk

assessment and planning are essential as hasrbpbasized previously(20,21). When a

suboptimal result is anticipated after stenting, ligh risk of significant side branch

occlusion, diffuse disease or large hematoma #dldiessel or failure of the guidewire to

18



enter into the distal true lumen, etc., a contermpotinvestment"” strategy could be

considered to increase the possibility of achiewngptimal result in the next procedure. As

demonstrated in the present data, suboptimal Cté@nadization was not only associated

with higher risk of long-term cardiac death and B\\en compared with patients with failed

recanalization, but also had significantly highests. Considering “time-economy” of CTO-

PCI, which is a major factor dissuading physiciemeal clinical settings, it is necessary to

systematically review the cases and conduct safftgpreprocedural planning before CTO-

PCI using various prediction tools like the J-CTgdre or coronary computed tomography

angiography(22,23).

Limitations

The present study has several limitations. Fings,is a retrospective single-center

experience with potential selection bias. Howesgrce randomized trials or other registries

are often conducted by a selected group of vergmempced investigators, similar results may

be unattainable by “normal” operators without spectraining (24). Second, the presented

cases were performed during an early time perifidateng clinical practice 6 to 9 years ago,

hence lesion complexity was low with comparativelys utilization of IVUS, bilateral

19



injections, dissection re-entry or retrograde appho particularly for those contemporary

CTO techniques. The resultant overall successofatee present study was relatively low as

compared with other recent studies. Third, theolesomplexity confounding in the

association between acute results and outcome®ftcheariully excluded despite application

of appropriate statistical techniques. Those figdhhigher risk of suboptimal results might

be more likely apply to contemporary practice afi. iénally, the present study did not

provide a quality of life comparison during longstefollow-up.

CONCLUSIONS

This large-scale CTO-PCI cohort study, with lontjol@-up duration, demonstrated

that patients with suboptimal procedural resuledpfined as significant side branch

occlusion, final TIMI flow 1/2, or residual DS% %% was achieved in 15% of patients and

was associated with significantly higher long-tentzidence of cardiac death and M,

compared with both optimal recanalization and pdocal failure. Reducing complications

especially significant side branch occlusion calddrease costs and also provide better

clinical outcomes.
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PERSPECTIVES

WHAT ISKNOWN?

Successful CTO-PCI has been associated with hgtitbéral outcomes.

WHAT ISNEW?

Compared with optimal or failed CTO interventioasboptimal acute procedural results

were associated with worse long-term prognosistegiter costs.

WHAT ISNEXT?

Future studies using contemporary techniques areanad to investigate the long-term

impact of CTO recanalization.
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FIGURE LEGENDS

Figure 1. Study Flowchart

Thirty-day follow-up includes a window of + 7 daysyear follow-up includes a window of

+ 30 days. CTO = chronic total occlusion; DS = déden stenosis; TIMI = Thrombolysis In

Myocardial Infarction.

Figure 2. Kaplan-Meier Curvesfor 5-Year Cardiac Death or Ml

The p values were calculated using the log-rank Té® HRs were reported for patients with

suboptimal recanalization compared with those wither optimal recanalization or failure.

HR = hazard ratio; other abbreviations as in Céfittstration.

Figure 3. Impact of Varying Suboptimal Recanalization Criterion on 5-Year Cardiac

Death or M1

The analysis was based on a cohort of patientsapitimal or suboptimal recanalization. The

HRs were reported for patients with vs. withoutaputbmal recanalization criteria.

Abbreviations as in Central Illustration, Figurardd Figure 2.

CENTRAL ILLUSTRATION. Association of In-Hospital Costs and Adverse Clinical

Eventswith Acute Procedural Results
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Mean costs include the total expenses during proeeahd hospitalization. Ml = myocardial

infarction; ID-TVR = ischemia-driven target vessevascularization.
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Table 1. Baseline Demogr aphic Char acteristics Among Patients with Different Acute Results

p Value p Value oValue
Optimal Suboptimal Failure (Subopt_imal (Subop_timal (3-group
Recanalization Recanalization (Patients, N=698) vs. Optimal vs. Failure Comparison
(Patients, N=1,562) | (Patients, N=399) ' Recanalization Recanalization )
) )
Age, years 57.0 £ 10.5 57.6 +10.6 57.3+10.5 0.34 0.67 0.73
Female 17.7% (277) 16.3% (65) 14.3% (100) 0.50 0.38 0.13
Diabetes 30.5% (477) 31.1% (124) 34.0% (237 0.84 330 0.27
Hypertension 63.1% (985) 66.7% (266) 67.6% (472 180. 0.75 0.08
Hyperlipidemia 83.9% (1311) 86.0% (343) 84.1% (587 0.32 0.41 0.60
Family history of coronary artery diseasge 11.5%0)18 12.8% (51) 13.6% (95) 0.49 0.70 0.36
Current smoker 38.7% (604) 43.9% (175) 45.8% (320 0.06 0.53 0.02
Previous M 42.6% (665) 46.9% (187) 36.8% (257) 20.1 0.001 0.003
Previous PCI 8.1% (127) 12.8% (51) 9.9% (69) 0.004 0.14 0.01
Previous CABG 3.5% (54) 2.5% (10) 3.7% (26) 0.34 0.28 0.55
Previous stroke 7.3% (114) 8.0% (32) 9.9% (69) 0.62 0.30 0.11
COPD 0.4% (6) 0% (0) 0.1% (1) 0.26 0.64 0.32
Creatinine clearance, ml/min 97.3+29.9 96.0 827. 98.3+29.9 0.42 0.21 0.08
LVEF, % 60.4 + 8.3 60.6 + 8.7 60.4 + 8.2 0.66 0.63 0.45
LVEF < 40% 3.6% (56) 3.0% (12) 3.4% (24) 0.57 0.70 0.85
Clinical presentation 0.80 0.04 0.15
Silence ischemia 12.5% (195) 12.3% (49) 14.994)10
Stable angina 33.3% (520) 31.1% (124) 34.5% (241)
Unstable angina 52.8% (825) 54.9% (219) 50.19%)35
Acute myocardial infarction 1.4% (22) 1.8% (7) 4%, (3)

Values are mean = SD or % (n). CABG = coronaryrgaigpass graft; COPD = chronic obstructive pulmgrdisease; LVEF = left
ventricular ejection fraction; Ml = myocardial im&ion; PCI = percutaneous coronary intervention.
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Table 2. Angiographic and Procedural Characteristics Among Patients with Different Acute Results

: , p Value p Value
Recc;rr:glrirz]:{[ion Rgcu;)noglzlzrgteiﬂon _Fai lure (Subopt_imal (Su bop_timal p Value
(Patients, N=1,562 | (Patients, N=399 (Pat_lents, N=698 VS. Opt_lma_l VS. Fal_lurg (3-groyp
L esions, N=1,625) L esions, N=409) Lesions, N=701) Recan)allzatlon Recan)allzatlon Comparison)
Angiographic findings 0.09 0.001 <0.0001
One-vessel disease 22.0% (344) 20.6% (82) 1288% (
Two-vessel disease 31.6% (493) 34.3% (137) 34229)
Three-vessel disease 42.8% (668) 39.1% (156 %8339)
Concomitant LM disease 3.6% (57) 6.0% (24) 4.9%) (
Numbers of CTO lesion 0.02 0.89 0.007
1 95.2% (1487) 91.7% (366) 91.7% (640)
2 4.5% (70) 8.0% (32) 7.9% (55)
3 0.3% (5) 0.3% (1) 0.4% (3)
Target lesion location 0.11 <0.0001 <0.0001
Left main artery 0.2% (3) 0% (0) 0.1% (1)
Left anterior descending artery 39.4% (641) 43(3298) 28.7% (201)
Left circumflex artery/ramus 14.8% (241) 17.19%)(7 16.4% (115)
Right coronary artery 45.5% (740) 39.4% (161) 8%4(384)
In-stent restenosis 7.4% (121) 14.2% (58) 4.9% (34) <0.0001 <0.0001 <0.0001
Ostial CTO 1.8% (29) 2.4% (10) 2.7% (19) 0.38 0.79 0.32
Moderate or severe vessel 20.1% (327) 23.2% (95) 29.0% (203) 0.17 0.04 <01000
tortuosity
Lesion bending > 45° 40.7% (662) 37.9% (155) 53(978) 0.30 <0.0001 <0.0001
Lesion length 15.6 £10.1 18.3+13.0 21.5+14.9 <0.0001 <0.0001 <0.0001
>20mm 32.6% (530) 41.8% (171) 53.8% (377) <0.0001 <0.0001 <0.0001
Blunt stump 40.2% (653) 41.6% (170) 41.2% (289) 0.61 0.91 0.83
Moderate or severe calcification 11.0% (178) 14(59) 17.7% (124) 0.05 0.16 <0.0001
Re-try lesion 2.6% (43) 3.9% (16) 5.1% (36) 0.17 350. 0.009
Rentrop grade 0.01 0.18 0.001
0 6.8% (111) 4.6% (19) 3.1% (22)
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1

10.1% (164)

14.9% (61)

11.4% (80)

2 35.7% (580) 37.7% (154) 39.9% (280)
3 47.4% (770) 42.8% (175) 45.5% (319)
SYNTAX score 18.9 £8.2 20.3+9.0 19.7 £ 8.4 0.003 0.32 0.003
J-CTO score 0.22 <0.0001 <0.0001]
0 23.1% (376) 20.5% (84) 14.3% (100)
1 37.9% (616) 35.9% (147) 28.5% (200)
>2 39.0% (633) 43.5% (178) 57.2% (401)
Transradial approach 84.6% (1374) 85.1% (348) 81 HPA) 0.53 0.14 0.11
Guidance with IVUS 6.4% (104) 9.8% (40) 5.3% (37) .02 0.004 0.01
Bilateral angiography 27.8% (451) 36.4% (149) 34(2%0) 0.001 0.46 <0.0001
Antegrade 98.1% (1594) 98.5% (403) 97.6% (684) 0.55 0.28 0.52
Parallel wire 16.9% (274) 24.7% (101) 28.4% (199) <0.0001 0.18 <0.0001
ADR 0.7% (11) 1.7% (7) 1.4% (10) 0.05 0.71 0.08
Retrograde 1.9% (31) 1.5% (6) 2.4% (17) 0.55 0.28 0.0801
Reverse CART 1.6% (26) 1.2% (5) 0.7% (5) 0.58 90.3 0.22
Stent implantation 98.0% (1593) 63.8% (261) 3.6% (2 <0.0001 <0.0001 <0.0001
Number of stents (patient level) 2.27 £1.03 H6642 0.49 £ 1.05 <0.0001 <0.0001 <0.0001
Number of stents (lesion level) 2.15+0.95 1AM 34 0.08 £0.43 <0.0001 <0.0001 <0.0001
Stent diameter, mm 2.96 +0.95 2.85 +0.37 2.9444 0 0.08 0.20 0.22
Stent length, mm 26.2 +5.20 25.7 £5.40 25.8 7.1 0.16 0.93 0.36
Treating non-CTO lesion 10.1% (158) 14.5% (58) 209(203) 0.01 <0.0001 <0.0001
PCI procedure duration, min 55.0 £37.9 54.7 £ 33.6 60.7 £ 38.2 0.91 0.009 0.002
PCI procedure duration > 60 mi 28.0% (438) 32(128) 34.1% (238) 0.11 0.50 0.01
Procedural complications 9.0% (146) 79.5% (325) 285(457) <0.0001 <0.0001 <0.0001
Dissection 8.4% (136) 42.1% (172) 44.2% (310) 0801 0.48 <0.0001
Perforation 0.2% (4) 1.0% (4) 3.7% (26) 0.06 @.00 <0.0001
Slow/no flow 0.1% (2) 1.5% (6) 0.3% (2) <0.0001 0® <0.0001
Side branch occlusion 0.1% (2) 41.8% (171) 29(209) <0.0001 <0.0001 <0.0001
Post-procedural TIMI 3 flow 100% (1625) 76.5% (313) 0% (0) <0.0001 <0.0001 <0.0001
Residual SYNTAX score 7.12 +6.89 10.8 £ 8.89 HAN12 <0.0001 <0.0001 <0.0001
Residual SYNTAX score > 8 35.1% (548) 53.9% (215) 1.7% (570) <0.0001 <0.0001 <0.0001
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Values are mean + SD or % (n). ADR = antegrade=digm and re-entry; CTO = chronic total occlusibf;)S = intravascular
ultrasound; LM = left main; SYNTAX = synergy betwepercutaneous coronary intervention with TAXUS aadliac surgery;
TIMI = Thrombolysis In Myocardial Infarction; oth@bbreviations as in Table 1.
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Table 3. Cumulative Event Rates Among Patients with Different Acute Results

Optimal Suboptimal pVaI_ue pVaI_ue p Value
Recanalization Recanalization Failure (Subop_tlmal VS. (Suboptlmal VS. (3-gr0L_Jp
(Patients, (Patients, N=399) (Patients, N=698) Optimal Failure Comparison
N=1,562) ' Recanalization) Recanalization) )
At 30 days
Cardiac death or Ml 1.5% (23) 1.3% (5) 0.9% (6) 20.7 0.53 0.49
All-cause death 0.4% (7) 0.3% (1) 0.4% (3) 0.49 40.5 0.86
Cardiac death 0.4% (6) 0.3% (1) 0.3% (2) 0.57 00.7 0.89
Myocardial infarction 1.3% (21) 1.3% (5) 0.7% (5) .50 0.28 0.43
Periprocedural Ml 1.2% (19) 1.3% (5) 0.7% (5) @.5 0.28 0.54
Target-vessel related 1.3% (20) 1.3% (5) 0.7% (5) 0.60 0.28 0.49
Rehospitalization for heart 0% (0) 0% (0) 0% (0) - - -
failure
Any ID-revascularization 1.0% (15) 1.8% (7) 1.1% (8 0.18 0.40 0.41
ID-TVR 0.3% (4) 0% (0) 0.9% (6) 0.31 0.06 0.04
ID-TLR 0.2% (3) 0% (0) 0.4% (3) 0.38 0.19 0.32
At Syears
Cardiac death or Ml 6.5% (94) 10.1% (37) 6.3% (40) 0.02 0.03 0.046
All-cause death 5.2% (76) 5.7% (21) 4.7% (30) 0.76 0.50 0.78
Cardiac death 2.9% (42) 3.8% (14) 3.1% (20) 0.39 0.58 0.69
Myocardial infarction 5.7% (83) 9.7% (36) 5.3% (34) 0.005 0.005 0.009
Target-vessel related 5.0% (72) 8.7% (32) 4.7% (3 0.007 0.01 0.01
Rehospitalization for heart 3.3% (47) 3.6% (13) 4.3% (27) 0.80 0.56 0.53
failure
Any ID-revascularization 15.0% (220) 22.8% (86) 3P%.(183) <0.0001 0.04 <0.0001
ID-TVR 6.7% (98) 12.1% (46) 22.7% (153) <0.0001 0.6001 <0.0001
ID-TLR 6.0% (88) 10.8% (41) 20.9% (141) 0.001 Gan1 <0.0001

Percentages are Kaplan-Meier estimates and p vataesalculated with the use of the log-rank #st: ischemic driven; TVR =

target vessel revascularization; TLR = target lese@vascularization. Other abbreviations as in &@4dbl
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Optimal Recanalization

Reperfusion of occluded vessel
and its side branch (i any) with
TIMI 3 flow recovery

Recanalization
Reperfusion of occluded main
vessel and any of the following:
@ Persistence of significant

side branch occlusion
@ Final TIMI flow of 1/2
@ Residual DS% > 30%

~ 5-Year Cardiac Death or MI

p<0.0001 p<0.0001

al
Procedural Failure

Failure to cross a lesion with a
balloon angioplasty catheter

~ 5Year ID-TVR

40

15,000

10,000

Mean Costs ($)

5,000

Optimal Recanalization

Suboptimal
Recanalization

Cumulative Incidence of Events (%)

Failure.

Journal Pre-




42,428 patients underwent percutaneous coronary intervention at Fu
Wai Hospital between 2010 and 2013 were retrospectively screened

I
VUS images were revi and by core-lab
non-interventionalists (clinical, lesion and procedural characteristics,
complications and final results)
I

[ 2,659 consecutive patients with at lease one CTO lesion were enrolled

S J_J

Definitions of acute results

Optimal recanalization:

« Reperfusion of occluded vessel and its side branches (if any) were recovered
with TIMI-3 flow

Suboptimal recanalization:
* Major side branches still occluded, N=275
* Final TIMI flow was 1/2 (after stent implantation), N=39
* Residual DS% > 30%, N=101

Failure:
* Failure to cross a lesion with a balloon angioplasty catheter

[ I
Optimal izati il izati Failure
N=1,562 N=399 N=698

I I

30-day follow-up 30-day follow-up 30-day follow-up
N=1,562 (100%) N=399 (100%) N=698 (100%)

5-year follow-up 5-year follow-up 5-year follow-up
N=1,420 (90.9%) N=362 (90.7%) N=625 (89.5%)




— Optimal Recanalization, N=1,562 Suboptimal Recanalization, N=399 —— Failure, N=698
A. cCardiac death or MI B. Cardiac death B. m
15 15 15
Suboptimal vs. optimal recanalization: Suboptimal vs. optimal recanalization: Suboptimal vs. optimal recanalization:

s HR (95%Cl): 1.56 (1.06 to 2.28) s HR (95%CI): 1.30 (0.71t0 2.39) s HR (95%CI): 1.73 (1.17 to 2.56)

E 12 Progans=0.02 5 12 Pioganc0.39 g 12 Piogan=0.005

5 Suboptimal recanalization vs. failure: 10.1% 5 Suboptimal recanalization vs. failure: 5 Suboptimal recanalization vs. failure: 9.7%

HR (95%Cl): 1.63 (1.04 to 2.54) H HR (95%CI): 121 (0.61 t0 2.40) H HR (95%CI): 1.87 (1.14 t0 3.08)

s 9 i3 9 i 3 9 e

H Progans=0.03 H Piogan=0.58 H Plogan=0.005

H 6.5% H H

3 r 8 3 3

g 6 ,_/.x_—" 6.3% ] 6 2 6

® ®

2 - 3 38% 2 -

3 3 3 3 34% 3 3 .

E E L 29% E o

3 3 S H }

0 0 o
[ 1 2 3 4 5 0 1 2 3 4 5 0 1 2 3 4 5
Time since Index Procedure (Years) Time since Index Procedure (Years) Time since Index Procedure (Years)
Number at Risk (Years): Number at Risk (Years): Number at Risk (Years):

Optimal Optimal
Recanalization 1562 1509 1369 1351 1337 1299 Rocanalization 1562 1526 1389 1375 1364 1338 g:::ﬂmm“ 1562 1517 1380 1369 1350 1332
Suboptimal ‘Suboptimal
Recanalization 399 83 352 47 334 324 Recanalization 399 389 358 355 348 342 ::::::r:‘lm" 399 381 349 346 335 327
Failure 698 677 604 599 590 578 Failure 698 680 612 609 602 594 Failure 6908 680 812 607 601 580




Yes

No

HR (95%Cl)

p Value

Cardiac death or Mi
Suboptimal recanalization
Major side branches occlusion
Final TIMI flow 1/2

Residual % diameter stenosis > 30%

Cardiac death
Suboptimal recanalization
Major side branches occlusion
Final TIMI flow 1/2

Residual % diameter stenosis > 30%

Mi
Suboptimal recanalization
Major side branches occlusion
Final TIMI flow 1/2

Residual % diameter stenosis > 30%

10.2% (37/362)
9.5% (24/252)
11.8% (4/34)

11.1% (10/90)

3.9% (14/362)
3.2% (8/252)
5.9% (2/34)
5.6% (5/90)

9.9% (36/362)
9.5% (24/252)
11.8% (4/34)
10.0% (9/90)

6.6% (94/1420)
7.0% (107/1530)
7.3% (127/1748)
7.5% (121/1692)

3.0% (42/1420
3.1% (48/1530
3.1% (54/1748
3.0% (51/1692

5.8% (83/1420)
6.2% (95/1530)
6.6% (115/1748)
6.5% (110/1692)

Lower risk

1.56 (1.06 to 2.28)
1.38 (0.88 to 2.14)
1.66 (0.62 to 4.50)
1.53 (0.80 to 2.92)
1.30 (0.71 to 2.39
1.01 (0.48 to 2.13
1.93 (0.47 to 7.91

(
(
(
1.82 (0.73 to 4.57

)
)
)
)

1.73 (1.17 to 2.56
1.55 (0.99 to 2.43
1.86 (0.68 to 5.03
1.54 (0.78 to 3.04

T T
1 10

Higher risk

0.02
0.16
0.32
0.20

0.39
0.99
0.36
0.20

0.006
0.054
0.23
0.21
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22 Table I. Univariable Analysis of Predictors for Suboptimal Recanalization

Variables Odds Ratio (95% CI) p Value
Ad hoc PCI 0.94 (0.66 t0 1.35) 0.75
Transradial approach 1.29 (0.95 to 1.76) 0.11
Bilateral angiography 1.10 (0.69 to 1.76) 0.68
Antegrade 1.42 (0.60 to 3.33) 0.43
Re-try lesion 1.16 (0.67 to 2.00) 0.60
Blunt stump 1.05 (0.84 to 1.29) 0.69
Lesion length = 20mm 1.12 (0.91t0 1.39) 0.28
Moderate or severe vessel tortuosity 1.03 (0.80t0 1.32) 0.85
Moderate or severe calcification 1.13(0.84 to 1.53) 0.43
In-stent lesion 2.31 (1.68t0 3.19) <0.0001
J-CTO score > 2 0.96 (0.781t0 1.19) 0.73
Number of guiding wires per unit time 3.95 (1.44 10 10.9) 0.008
Dissection (type C to F) 2.08 (1.50to 2.87) <0.0001
Distal vessel implanted with stents (stent 1.17 (0.83 t0 1.63) 0.37
diameter < 2.5 mm)

23 ClI = confidence interval; CTO = chronic total occlusion; PCI = percutaneous coronary
24 intervention.
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Table Il. Multivariable Logistic Regression Analysis for Predictors of

Suboptimal Recanalization

Variables Odds Ratio (95% CI) p Value
Transradial approach 1.19 (0.88 t0 1.62) 0.26
Re-try lesion 1.22 (0.70 to 2.14) 0.49
Blunt stump 0.98 (0.791t0 1.22) 0.87
Lesion length = 20mm 1.06 (0.84 to 1.33) 0.63
Moderate or severe vessel tortuosity 1.48 (1.17 to 1.86) 0.001
Moderate or severe calcification 1.08 (0.79 to 1.48) 0.63
In-stent restenotic CTO lesion 2.45 (1.76 t0 3.43) <0.0001
Number of guiding wires per unit time 15.5 (1.05 to 228.9) 0.046
Dissection (type C to F) 2.38 (1.70 to0 3.32) <0.0001

Variables involved in multivariable analysis included those with p<0.1 in univariable analysis

and mandatory variables that might be related with suboptimal clinical results. Abbreviations

as in Table I.




30 Table lll. Mean Costs in the Index Hospitalization

p Value p Value o Value
Optimal Recanalization Suboptimal Recanalization Failure (Suboptimal vs. | (Suboptimal vs. (3-group
(Patients, N=1,562) (Patients, N=399) (Patients, N=698) Optimal Failure )
o o Comparison)
Recanalization) | Recanalization)

Total Costs ¥83,109 + $11,905 + ¥104,297 + $14,940 + ¥57,656 + $8,259 + <0.0001 <0.0001 <0.0001
37,854 5,420 50,150 7,181 14,354 2,055

Procedural costs ¥63,855 + $9,144 + ¥80,023 + $11,459 + ¥28,755 + $4,118 + <0.0001 <0.0001 <0.0001
23,317 3,338 45,224 6,476 19,098 2,734

Non-Procedural costs ¥19,254 + $2,757 + ¥24.274 $3,476 £ ¥28,901 + $4,138 + <0.0001 <0.0001 <0.0001
11,685 1,673 +12,213 1,748 28,357 4,060

31 The cost were adjusted to 2020 US dollars using the Consumer Price Index.

32




33 Table IV. Different Definition of Periprocedural Myocardial Infarction Among Patients with Different Acute Results

Optimal Suboptimal Fail p Value p Value p Value
ailure
Recanalization Recanalization ) (Suboptimal vs. Optimal | (Suboptimal vs. Failure (3-group
. . (Patients, N=698) L L .
(Patients, N=1562) (Patients, N=399) Recanalization) Recanalization) Comparison)
SCAI definition 1.2% (19) 1.3% (5) 0.7% (5) 0.56 0.28 0.54
ARC-2 definition 2.6% (40) 3.3% (13) 2.3% (16) 0.44 0.34 0.62
4" Uinversial definition 15.5% (242) 14.0% (56) 9.2% (64) 0.47 0.01 <0.0001

34 SCAI = Society for Cardiovascular Angiography and Interventions; ARC = Academic Research Consortium.




35 Table V. Sensitivity Analysis: Excluding Patients with Side Branch Occlusion in Suboptimal Recanalization Group

. . p Value
Optimal Suboptimal , _ p Value p Value
L L Failure (Suboptimal vs. ) _
Recanalization Recanalization , _ (Suboptimal vs. Failure (3-group
. , (Patients, N=698) Optimal o )
(Patients, N=1,837) (Patients, N=124) o Recanalization) Comparison)
Recanalization)
Cardiac death or Mi 7.0% (118) 11.3% (13) 6.3% (40) 0.07 0.046 0.13
All-cause death 5.3% (90) 6.1% (7) 4.7% (30) 0.67 0.49 0.75
Cardiac death 2.9% (50) 5.2% (6) 3.1% (20) 0.16 0.24 0.37
Myocardial infarction 6.2% (107) 10.4% (12) 5.3% (34) 0.07 0.03 0.09
Target-vessel related 5.5% (94) 8.7% (10) 4.7% (30) 0.14 0.07 0.20
Rehospitalization for heart failure 3.5% (58) 1.8% (2) 4.3% (27) 0.36 0.22 0.36
Any ID-revascularization 16.1% (278) 24.3% (28) 27.3% (183) 0.02 0.30 <0.0001
ID-TVR 7.4% (128) 13.8% (16) 22.7% (153) 0.01 0.02 <0.0001
ID-TLR 6.6% (114) 12.9% (15) 20.9% (141) 0.007 0.03 <0.0001

36 Percentages are Kaplan-Meier estimates and p values are calculated with the use of the log-rank test. MI= myocardial infarction; ID = ischemic driven; TVR =

37 target vessel revascularization; TLR = target lesion revascularization.




38 Table VI. Cumulative Event Rates Among Patients with Different Acute Results in In-stent Restenosis Subgroup

Optimal Suboptimal Failure p Value p Value p Value
Recanalization Recanalization , (Suboptimal vs. Optimal | (Suboptimal vs. Failure (3-group
. ) (Patients, N=34) o o )
(Patients, N=119) (Patients, N=59) Recanalization) Recanalization) Comparison)
At 30 days
Cardiac death or Mi 2.5% (3) 1.7% (1) 0% (0) 0.73 0.45 0.64
All-cause death 1.7% (2) 1.7% (1) 0% (0) 0.99 0.45 0.75
Cardiac death 1.7% (2) 1.7% (1) 0% (0) 0.99 0.45 0.75
Myocardial infarction 1.7% (2) 1.7% (1) 0% (0) 0.99 0.45 0.75
Periprocedural Ml 0.8% (1) 1.7% (1) 0% (0) 1.00 1.00 0.71
Target-vessel related 1.7% (2) 1.7% (1) 0% (0) 0.99 0.45 0.75
Rehospitalization for heart failure 0% (0) 0% (0) 0% (0) - - -
Any ID revascularization 1.7% (2) 1.7% (1) 0% (0) 1.00 0.45 0.75
Ischemia-driven TVR 0.8% (1) 0% (0) 0% (0) 0.48 - 0.68
Ischemia-driven TLR 0.8% (1) 0% (0) 0% (0) 0.48 - 0.68
At 5 years
Cardiac death or Mi 11.4% (13) 14.9% (8) 6.2% (2) 0.55 0.22 0.48
All-cause death 4.3% (5) 5.5% (3) 3.1% (1) 0.77 0.59 0.87
Cardiac death 4.3% (5) 5.5% (3) 3.1% (1) 0.77 0.59 0.87
Myocardial infarction 9.7% (11) 12.9% (7) 3.1% (1) 0.52 0.13 0.32
Target-vessel related 8.1% (9) 11.3% (6) 3.1% (1) 0.51 0.19 0.41
Rehospitalization for heart failure 1.7% (2) 7.5% (4) 9.4% (3) 0.07 0.74 0.09
Any ID revascularization 14.0% (16) 16.5% (9) 33.1% (11) 0.68 0.04 0.01




Ischemia-driven TVR

4.4% (5)

12.9% (7)

30.1% (10)

0.048

0.02

<0.0001

Ischemia-driven TLR

4.4% (5)

11.0% (6)

24.1% (8)

0.11

0.07

0.001

39  Values are mean + SD or % (n). Percentages are Kaplan-Meier estimates and p values are calculated with the use of the log-rank test. Abbreviations as in

40 Table V.




41 Table VII. Cumulative Event Rates Among Patients with Different Acute Results in De Novo Lesion Subgroup

Optimal Suboptimal Failure p Value p Value p Value
Recanalization Recanalization ) (Suboptimal vs. Optimal | (Suboptimal vs. Failure (3-group
. . (Patients, N=664) L L .
(Patients, N=1443) (Patients, N=340) Recanalization) Recanalization) Comparison)
At 30 days
Cardiac death or Mi 1.3% (20) 1.2% (4) 0.9% (6) 0.77 0.68 0.64
All-cause death 0.3% (5) 0% (0) 0.5% (3) 0.28 0.22 0.49
Cardiac death 0.3% (4) 0% (0) 0.3% (2) 0.33 0.31 0.61
Myocardial infarction 1.3% (19) 1.2% (4) 0.8% (5) 0.84 0.50 0.53
Periprocedural Ml 1.2% (18) 1.2% (4) 0.8% (5) 0.92 0.50 0.60
Target-vessel related 1.2% (18) 1.2% (4) 0.8% (5) 0.92 0.50 0.60
Rehospitalization for heart failure 0% (0) 0% (0) 0% (0) - - -
Any ID revascularization 0.9% (13) 1.8% (6) 1.2% (8) 0.16 0.47 0.37
Ischemia-driven TVR 0.2% (3) 0% (0) 0.8% (5) 0.40 0.11 0.07
Ischemia-driven TLR 0.1% (2) 0% (0) 0.5% (3) 0.49 0.22 0.22
At 5 years
Cardiac death or Mi 6.1% (81) 9.2% (29) 6.3% (38) 0.048 0.11 0.13
All-cause death 5.3% (71) 5.8% (18) 4.7% (29) 0.80 0.56 0.82
Cardiac death 2.8% (37) 3.5% (11) 3.1% (19) 0.51 0.78 0.78
Myocardial infarction 5.3% (72) 9.1% (29) 5.4% (33) 0.01 0.03 0.03
Target-vessel related 4.7% (63) 8.2% (26) 4.8% (29) 0.01 0.04 0.04
Rehospitalization for heart failure 3.4% (45) 2.9% (9) 4.0% (24) 0.64 0.39 0.65
Any ID revascularization 15.1% (204) 23.9% (77) 27.0% (172) <0.0001 0.16 <0.0001




Ischemia-driven TVR

6.9% (93)

12.0% (39)

22.2% (142)

0.001

<0.0001

<0.0001

Ischemia-driven TLR

6.1% (83)

10.8% (35)

20.7% (133)

0.002

<0.0001

<0.0001

42  Values are mean = SD or % (n). Percentages are Kaplan-Meier estimates and p values are calculated with the use of the log-rank test. Abbreviations as in

43  Table V.




44
45

46

Table VIII. 5-Year Cardiac Death, MI, or TVR Among Patients with Different Acute Results in In-Stent Restenostic or De

Novo Lesion Subgroup

Suboptimal Recanalization

Optimal Recanalization

HR (95%CI)

p for Interaction

Cardiac death or Ml

In-stent restenositic CTO lesion 14.9% (8/59) 11.4% (13/119) 1.30 (0.54 to 3.15) 0.005

De novo CTO lesion 9.2% (29/340) 6.1% (81/1443) 1.53 (1.00 to 2.33)
Ischemia-driven TVR

In-stent restenositic CTO lesion 12.9% (7/59) 4.4% (5/119) 3.01 (0.96 to 9.50) 0.79

De novo CTO lesion 12.0% (39/340) 6.9% (93/1443) 1.86 (1.28 t0 2.70)

Suboptimal Recanalization Failure

Cardiac death or Ml

In-stent restenositic CTO lesion 14.9% (8/59) 6.2% (2/34) 2.55 (0.54 t0 12.0) 0.30

De novo CTO lesion 9.2% (29/340) 6.3% (38/664) 1.49 (0.92 to 2.41)
Ischemia-driven TVR

In-stent restenositic CTO lesion 12.9% (7/59) 30.1% (10/34) 0.34 (0.13 to 0.90) 0.69

De novo CTO lesion

12.0% (39/340)

22.2% (142/664)

0.49 (0.35 to 0.70)

Abbreviations as in Tables | and V.
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48

49
50
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52

Figure I. Survival Curves for 5-Year Cardiac Death or Ml in Suboptimal
Recanalization Subgroups

HR = hazard ratio; ClI = confidence interval. Ml = myocardial infarction. HRs are
patients with vs. without suboptimal recanalization criteria. Greater residual stenosis
is defined as residual diameter stenosis > 30%.
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