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A 61-year-old male had end stage renal disease, hyperlipidemia, and congestive heart failure. He also had
coronary artery disease (one vessel disease/left circumflex coronary artery) and received percutaneous
coronary intervention in 2011. This time, he was admitted due to unstable angina pectoris. Follow-up coronary
angiography revealed filling defect (red circle) in the middle left anterior descending coronary artery.
Intravascular optical coherence tomography was done and showed a protruding mass (red arrow) and
aggregating substance (yellow arrow) at the representative section (not the section with minimal lumen area).
What is the protruding mass (red arrow) and aggregating substance (yellow arrow)?
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Intravascular optical coherence tomography showed a protruding mass (red arrow) and aggregating
substance (red arrow) at the representative section (not the section with minimal lumen are). The
protruding mass (red arrow) was thought to be a calcium nodule and aggregating substance (red arrow)
was thrombus. Percutaneous coronary intervention with metal stent implantation was performed. The
calcium nodule could not be completely compressed and the stent apposition was also not complete (not at

the exactly same section as pre-intervention). Prolonged dual antiplatelet therapy will be kept.
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Risk of Death Following Application of Paclitaxel-
Coated Balloons and Stents in the Femoropopliteal
Artery of the Leg: A Systematic Review and Meta-
Analysis of Randomized Controlled Trials

Konstantinos Katsanos, MD, PhD, MSc, EBIR; Stavros Spiliopoulos, MD, PhD; Panagiotis Kitrou, MD, PhD;
Miltiadis Krokidis, MD, PhD; Dimitrios Karnabatidis, MD, PhD
(J Am Heart Assoc. 2018; 7: e011245. DOI: 10.1161/JAHA.118.011245.)

Abstract
Background

Several randomized controlled trials (RCTs) have already shown that paclitaxel-coated balloons and stents
significantly reduce the rates of vessel restenosis and target lesion revascularization after lower extremity
interventions.

Methods and Results

A systematic review and meta-analysis of RCTs investigating paclitaxel-coated devices in the femoral and/
or popliteal arteries was performed. The primary safety measure was all-cause patient death. Risk ratios
and risk differences were pooled with a random effects model. In all, 28 RCTs with 4663 patients (89%
intermittent claudication) were analyzed. All-cause patient death at 1 year (28 RCTs with 4432 cases) was
similar between paclitaxel-coated devices and control arms (2.3% versus 2.3% crude risk of death; risk
ratio, 1.08; 95% CI, 0.72-1.61). All-cause death at 2 years (12 RCTs with 2316 cases) was significantly
increased in the case of paclitaxel versus control (7.2% versus 3.8% crude risk of death; risk ratio, 1.68;
95% CI, 1.15-2.47;— number-needed-to-harm, 29 patients [95% CI, 19-59]). All-cause death up to 5
years (3 RCTs with 863 cases) increased further in the case of paclitaxel (14.7% versus 8.1% crude risk
of death; risk ratio, 1.93; 95% CI, 1.27-2.93; — number-needed-to-harm, 14 patients [95% CI, 9-32]).
Meta-regression showed a significant relationship between exposure to paclitaxel (dose-time product) and
absolute risk of death (0.4+0.1% excess risk of death per paclitaxel mg-year; P<0.001). Trial sequential
analysis excluded false-positive findings with 99% certainty (2-sided a, 1.0%).

Conclusions

There is increased risk of death following application of paclitaxel-coated balloons and stents in the
femoropopliteal artery of the lower limbs. Further investigations are urgently warranted.
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Table 1. Design Characteristics of the Included Randomized Controlled Trials*

Maximum
Study and Follow-Up Study
Sources Year and Study Design Allocation in Study Arms Paclitaxel-Coated Device Primary Study End Point Period Registration Dual Antiplatelet Therapy
ZILVER PTX'9% | 2011 DES (n=241) vs PTA (n=238) | ZILVER-PTX Stent by | Primary patency at 5y NCT00120406 >2 mo
Multi-center Open label (1:1) Cook Medical 1y
THUNDER?%7 2008 DCB (n=48) vs PTA (n=54) Cotavance Balloon by Late lumen loss at 5y NCT00156624 1 mo
Multi-center Single-blind (1:1:1) Bavaria Medizin 6 mo
INPACT 2015 DCB (n=220) vs PTA (n=111) | IN.PACT Admiral by Primary patency at 3y NCT01175850 1 mo (3 mo if
SFA1011:255682 | myti-center Single-blind (2:1) Meditronic 1y NCT01566461 bail-out stenting)
FEMPAC?® 2008 DCB (n=45) vs PTA (n=42) Paccocath Balloon by Late lumen loss at 2y NCT00472472 Long-term (not
Multicenter Single-blind (1:1) Bavaria Medizin 6 mo specified)
LEVANT 1% 2012 DCB (n=49) vs PTA (n=52) Lutonix by CR Bard Late lumen loss at 2y NCT00930813 1 mo (3 mo if
Multicenter Single-blind (1:1) 6 mo bailout stenting)
LEVANT 2015 DCB (n=316) vs PTA (n=160) | Lutonix by CR Bard Primary patency at 2y NCT01412541 1 mo
|[24:26.31,33 Multi-center Single-blind (2:1) 1y
ILLUMENATE 2017 DCB (n=222) vs PTA (n=72) Stellarex by Primary patency at 2y NCT01858363 1 mo (3 mo if
EUs2% Multicenter Single-blind (3:1) Spectranetics 1y bailout stenting)
CONSEQUENT®*% | 2017 DCB (n=78) vs PTA (n=75) SeQuent Please Late lumen loss at 2y NCT01970579 2 mo
Multicenter Single-blind (1:1) by B. Braun 6 mo
ISAR-STATH®' 2017 DCB+BMS (n=48) vs IN.PACT Admiral Diameter Stenosis at 2y NCT00986752 6 mo
Two-center Open label (1:1:1) PTA+BMS (n=52) by Medtronic 6 mo
ISAR-PEBIS®® 2017 DCB (n=36) vs PTA (n=34) IN.PACT Admiral Diameter stenosis at 6 2y NCT01083394 >6 mo
Two-center Open label by Medtronic to 8 mo
(1:1) for ISR
IN.PACT SFA 2018 DCB (n=68) vs PTA (n=32) IN.PACT Admiral Primary patency at 2y NCT01947478 1 mo (3 mo if
JAPAN4A! Multi-center Single-blind (2:1) by Medtronic 1y bailout stenting)
ACOART [4042 2016 DCB (n=100) vs PTA (n=100) | Orchid by Acotec Late lumen loss at 2y Not registered 6 mo
Multicenter Single-blind (1:1) Scientific 6 mo
FINN-PTX'® 2018 DES (n=28) vs PTFE (n=18) ZILVER-PTX Stent by Secondary Patency at 2y NCT01450722 3 mo (Aspirin in
Multi-center Open label (2:1) Cook Medical 2y control group)
BATTLE20:2! 2018 DES (n=86) vs BMS (n=85) ZILVER-PTX Stent by In-stent binary restenosis | 1y NCT02004951 >2 mo (clopidogrel
Multicenter Open label (1:1) Cook Medical atly to continue for 2 y)
DEBATE in SFA% 2018 DES (n=85) vs BMS (n=170) ZILVER-PTX Stent by In-stent binary restenosis | 1y UMINO00010071 >2 mo (Aspirin to
Multi-center Open label (1:1:1) Cook Medical at1y continue lifelong)
DEBELLUM®3 2014 DCB (n=25) vs PTA (n=25) IN.PACT Admiral Late lumen loss at 1y Not registered 1 mo
Single-center Open (1:1) by Medtronic 6 mo
PACIFIER*® 2012 DCB (n=41) vs PTA (n=44) IN.PACT Pacific Late lumen loss at 1y NCT01083030 >2 mo
Multicenter Single-blind (1:1) by Medtronic 6 mo
FAIR®* 2015 DCB (n=62) vs PTA (n=57) IN.PACT Admiral 6-mo binary 1y NCT01305070 >6 mo
Multicenter Single-blind by Medtronic restenosis
(1:1) for ISR
BIOLUX P-I** 2015 DCB (n=30) vs PTA (n=30) Passeo-18 Lux Late lumen loss at 1y NCT01056120 1 mo (3 mo if
Multicenter Single-blind (1:1) by Biotronik 6 mo bailout stenting)
RANGER-SFA% 2018 DCB (n=71) vs PTA (n=34) Ranger by Boston Primary patency at 1y NCT02013193 >1 mo
Multicenter Single-blind (2:1) Scientific 1y
ILLUMENATE 2017 DCB (n=200) vs PTA (n=100) | Stellarex by Primary patency at 1y NCT01858428 & 1 mo
pivotal*® Multicenter Single-blind (2:1) Spectranetics 1y NCT01912937
DEBATE-SFA% 2013 DCB+BMS (n=53) vs IN.PACT Admiral 1-y binary 1y NCT01556542 3 mo
Single-center Open (1:1) PTA+BMS (n=51) by Medtronic restenosis
LUTONIX 2018 DCB (n=71) vs PTA (n=38) Lutonix by CR BARD Primary patency at 1y Not registered 1 mo
JAPAN*® Multicenter Japan (1:1) 1y
RAPID* 2017 DCB+BMS (n=80) vs LegFlow by Primary patency at 1y ISRCTN47846578 | 3 mo
Multicenter Double-blind (1:1) PTA+BMS (n=80) Cardionovum 1y
EFFPACY’ 2018 DCB (n=85) vs PTA (n=86) Luminor by iVascular Late lumen loss at 1y NCT02540018 >1 mo
Multicenter Single-blind (1:1) 6 mo
PACUBAS® 2016 DCB (n=85) vs PTA (n=86) FREEWAY by Eurocor Primary patency at 1y NCT01247402 3 mo
Dual-center Single-blind 1y
(1:1) for ISR
FREEWAY®? 2017 DCB+BMS (n=105) vs FREEWAY by Eurocor Target lesion 1y NCT01960647 Not specified
Multi-center Single-blind (1:1) PTA+BMS (n=99) revascularization
DRECOREST*® 2018 DCB (n=30) vs PTA (n=30) IN.PACT by Medtronic | Target lesion 1y NCT03023098 3 mo

Single-center Open (1:1)

for failing bypass

revascularization

BMS indicates bare metal stent; DCB, drug-coated balloon; DES, drug-eluting stent; ISR, in-stent restenosis; PTA, percutaneous transluminal angioplasty; PTFE, polytetrafluoroethylene.

*The design of the ZILVER PTX study included a primary randomization (optimal PTA vs primary DES) and a secondary randomization in the case of PTA failure (bailout BMS vs bail-out DES)—results of the 2 randomization levels were pooled
for the purposes of the present meta-analysis. For the Thunder trial (3-arm trial), the arm of paclitaxel dissolved in the contrast medium was excluded. For the ISAR-STATH trial (3-arm trial), the arm of directional atherectomy was excluded
from the present analysis. For the DEBATE in SFA trial, the 2 BMS arms (with or without cilostazol) were pooled against the ZILVER PTX arm. For the DEBELLUM trial, only femoropopliteal lesions were analyzed. In the LEVANT | trial,
randomization between plain BA and PCB was performed after provisional stent placement in a quarter of the cases (26 of 101). In the RAPID study, the Supera biomimetic nitinol stent was used in both arms. Data extraction was
supplemented by online archived material from international meetings or regulatory authority filings as cited (US Food and Drug Administration—Japan Pharmaceuticals and Medical Devices Agency).
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Paclitaxel Control Weight Weight
Study Events Total Events Total Risk Ratio RR 95%-Cl (fixed) (random)
THUNDER #® 2 48 1 54 —— 2.25 [0.21; 24.04] 1.9% 2.9%
ZILVER-PTX 2 9 297 4 177 + 1.34 [042, 4.29] 10.0% 12.1%
IN.PACT SFA " 4 207 0 107 —F—*—— 466 [0.25; 85.80] 1.3% 1.9%
FEMPAC 2 1 45 0 42 2.80 [0.12; 66.93) 1.0% 1.6%
LEVANT | 27 2 49 4 52 —s— 0.53 [0.10; 2.77] 7.8% 6.0%
LEVANT || 26 7 290 4 144 0.87 [0.26;, 292] 10.7% 11.1%
CONSEQUENT 2 2 70 1 65 1.86 [0.17; 20.00] 2.1% 29%
ILLUMENATE EU % 3 199 1 61 092 [0.10; 868] 3.1% 32%
ISAR-STATH 5 1 48 0 107 6.65 [0.28; 160.31] 0.6% 1.6%
ISAR-PEBIS %* 1 33 0 33 3.00 [0.13; 71.04] 1.0% 1.6%
ACOART | #2 2 100 2 100 — 1.00 [0.14;, 6.96] 4.0% 4.3%
IN.PACT SFA JAPAN 0 68 0 32 0.0% 0.0%
FINN-PTX '8 0 23 0 18 0.0% 0.0%
EFFPAC 7 1 85 2 86 —_— 0.51 [0.05; 548] 4.0% 2.9%
LUTONIX JAPAN 4® 1 7 1 38 ——— 0.54 [0.03; 832 26% 22%
PACIFIER 45 0 42 3 43 —F—— 0.15 [001; 275 69% 1.9%
RANGER SFA¥ 2 M 1 34 —_— 0.96 [0.09; 10.20] 2.7% 2.9%
ILLUMENATE pivotal 4 4 200 1 100 —_— 2.00 [0.23; 17.66] 2.7% 34%
BIOLUX P-14 0 30 2 30 ———F—p— 0.20 [0.01; 4.00] 5.0% 1.8%
DEBATE-SFA® 2 S83 1 &1 —f 1.92 [0.18; 20.58] 2.0% 2.9%
DEBELLUM * 0 25 0 25 0.0% 0.0%
FAIR 5 2 47 3 4 —— 062 [0.11; 3.56] 6.2% 5.4%
RAPID 49 1 80 2 80 —_— 0.50 [0.05; 540] 4.0% 2.9%
BATTLE @1 1 86 2 85 —_— 049 [005; 535 4.0% 2.9%
DEBATE-in-SFA % 5 85 6 170 —— 1.67 [052; 531] 8.0% 12.2%
DRECOREST 4¢ 4 29 2 28 — 1.93 [0.38; 9.72) 4.1% 6.3%
PACUBA 5 0 35 0 39 0.0% 0.0%
FREEWAY %2 1 90 2 & — 045 [0.04;, 487] 4.2% 2.9%
Fixed effect model 2506 1926 I 1.06 [0.73; 1.55] 100.0% -
Random effects model 1.08 [0.72; 1.61] - 100.0%
Heterogeneity: I°=0%, +* =0, p = 0.98 ! ! ' { L

001 01 1 10 100

Figure 1. Random effects forest plot of all-cause patient death at 1 year. Pooled point estimate was expressed as risk ratio (RR).
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Paclitaxel Control Weight Weight
Study Events Total Events Total Risk Ratio RR 95%-Cl (fixed) (random)
ZILVER-PTX 1? 19 297 7 177 162 [0.69; 3.77] 208% 20.6%
FINN-PTX'® 1 23 0 18 2.36 [0.10; 5468] 1.3% 1.5%
IN.PACT SFA® 16 198 1 106 8.57 [1.15; 63.70] 3.1% 3.7%
FEMPAC# 7 45 3 42 218 [0.60; 7.88] 7.4% 8.9%
LEVANT | 7 4 49 5 &2 085 [0.24; 298] 11.5% 9.4%
LEVANT [ 26 21 278 7 140 1.51 [0.66; 3.47] 22.1% 21.4%
CONSEQUENT 2 70 1 65 1.86 [0.17; 20.00) 2.5% 26%
ILLUMENATE EU # 13 199 3 59 1.28 [0.38; 4.36] 11.0% 9.9%
ISAR-STATH 51 3 48 1 107 6.69 [0.71, 62.66] 1.5% 2.9%
ISAR-PEBIS 5 3 28 0 29 7.25 [0.39; 134.09) 1.2% 1.7%
ACOART | % 8 96 6 95 1.32 [0.48; 3.66] 14.3% 14.2%
IN.PACT SFA JAPAN 1 4 66 1 29 1.76 [0.21;, 15.05] 3.3% 32%
Fixed effect model 1397 919 1.84 [1.27; 2.68] 100.0% -
Random effects model 1.68 [1.15; 2.47] - 100.0%
Heterogeneity: 12 = 0%, ° = 0, p = 0.80 J !
0.01 01

Figure 2. Random effects forest plot of all-cause death at 2 years. Pooled point estimate was expressed as risk ratio (RR).
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Paclitaxel Control Weight Weight
Study Events Total Events Total Risk Ratio RR 95%-Cl (fixed) (random)
THUNDER %7 12 48 8 54 ——#—— 169 [0.75;3.78) 23.9% 26.9%
ZILVER-PTX 2.19 42 297 12 177 + 209 [1.13,385] 47.7%  46.3%
IN.PACT SFA 1056 24 184 7 103 ? 1.92 [0.86; 4.30] 28.5% 26.8%
Fixed effect model 529 334 —Hé— 1.94 [1.28; 2.96] 100.0% -
Random effects model — 1.93 [1.27; 2.93] - 100.0%
Heterogeneity: 1> = 0%, ©* =0, p = 0.92 ' '
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Figure 3. Random effects forest plot of all-cause death at 4 to 5 years. Pooled point estimate was expressed as risk ratio (RR).
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Figure 4. Trial sequential analysis of all-cause death. External red lines denote the O'Brien-Fleming alpha spending trial sequential menitoring
boundaries. Intemnal red wedge lines denote the futiity O°Brien-Fleming beta spending lines, Gumulative & curve (blue ing) crossed the alpha
manitoring boundaries and the required information size (patient sample) has been reached in both illustrative scenarios; (&) o=5%, B=10%; and
(B) o=1%, i=10%). Vertical red line denotes the calculated required sample size, whereas the £ value is the test statistic (\2]=1.96 corresponds
to a P value of 0.05; the higher the & value, the lower the P value].
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Exposure i =Dose i x (tx Dix Lengthi) x Time i

Hr1 » Dose i FENMETERERET 2 EAVEERELEM IR (ug/ mm?) ,Dlmﬁfﬁﬁﬂﬁﬂﬁﬁ&ﬁ%ﬁ (mm) ;
Length i ZVAFREEE (mm) » 2 Time i HIFRTCERIFRE (F#0) - BT ATRERERE T T &
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Table 2. Sensitivity and Subgroup Analyses of All-Cause
Patient Death =
L=1
| Risk Ratio (V5% CI)
All-cause death at 2 y " —
Fixed effects model 1.84 (1.27-2.68) g e
Random effects model 1,68 (1.15-2.47)
All-cause death at 4 o S y 3
Fixed effects model 1.54 (1.28-2.96) § g
Random effects model 1.93 (1.27-2.93)
Subgroups (random effects)
Paclitaxel DES only 1.87 (1.11-3.15) E 4
Paclitaxel DCB only 1.44 (1.04-2.00) ° 0
Multicenter studies only 1.48 (1.11-1.97) ! ' 1 ! J
o 5 10 15 20
Dose subgroups (bevond 1 )
Paclibanil GO product (meg-yinars)
3.5 po/mm® paclitaxel balloon 231 (1.15-4.63)
an m* paclitael stent 2.10 (1.15-3.83 ) .
Vo' ?p . [ ) Figure 5. Meta-regression (mixed effects model) of all-cause
3.0 pg/mm* paciitaxel balloon 1.63 (0.93-2.87) death against paclitaxel exposure [dose-time product calculated
2.0 pg'mm? paclitaxel balloon 1.27 0.70-2.32) in milligram-years). The size of the blue symbals is inversely
Trial 5 tial analysis (TSA: random effects al 2 y) proportional to the variance of lhg e-su.ma.ted treatment effect .fcrr
e each study. Solid and dotted red lines indicate the regression line
T3A dversity adjusted (=x-5%, p-20%) | 1.70 (1.19-2.43) with its corresponding 95% confidence bands. Intercept is
T5A diversity adjusted (x=5%, [i=10%] 1.70 {1.24-2.33) =0.8+0.9% and coefficient of the regression line is 0.44+0.1%
TSA diversity adjusted (=-1%, [-~10%) 1.70 (1.082.69) (95% confidence interval, 0. 1-0.6%; P<0.001). The equation of the

Cl indicates confidence interval; DGR, drug-coated balloon; DES, drug-eluting stent

regrassion line is Y=(—0.008)+0.004X. The "metareg” function of
the "meta” library was employed in R language.
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HWRIFERERBIR RGN RS AEBE - KR SO AR 2 By es A A& CE S0 B B B TR RS L -
HERR EEHE R - (B M as S s S8 2 AR RGN IR R R - ik —EEIEE
MRS PEA - 37T S R oo g 2Rk L B il R B R AT B i o 2 - SRR ER R EE SR P E R IR B (E TR A 7R
Bk TAXUS 3722 (Boston Scientific * Marlborough * MA) » 837 ZEA] ¢ B &Y g (Polymer) HHAE S
[EERZES - TAXUS SR ER RS ZEMRIAZ 258 (2797 4490 B EEREEE 2 TAXUS B2 20819531 ) &
B TAXUS S5 ER R EEZZEATR A » 18 1 SR AR TR A O ALEE ZE B R ET BHE 0 (6.7% vs. 4.5% » p
<0.01) - [EERH - SYNTAX HyRHANSE (1800 IR HEME AR BINRE S L E - FLi TAXUS B2 20l E
FITEFRBIIRICAERIRCR ) 8K » TAXUS SSA2ER R 200 5 A DIME ST R IHEE RFEET T (9.6% vs.
5.6% ; p=0008) » SETCHYEERA R MHZE A GILEEZE < S5 THAGRTE SYNATX WIER IR &k H B2 HE—
A MRREOMEIETR (12.1% vs. 4.7% ) FEEFRAIROMEIETR (149% vs. 5.3% ) HIEHR
IERANM - SRR EE Y RO MGRE B A S i E fH AR RIE BRI BRI 2 ZE N AR T R S5 RRE - 6
AREDARATS T AR Rt AR A A F S5 B g -

BEA » PR I M B Ak 2 A B et AR Bl I 1 2 <7 ZRAE L & R BRI S Y S5 BE B & (TAXUS 3.5x32mm <2
ZRE 200 pg ZEAZ B M ZILVER-PTX 6.0x120mm 37 28 & 1.2mg ; ¥ 3£ 54 Bk LUTONIX 6.0x120mm %3 4.5
mg * IN.PACT 6.0x120mm HI[f 8.5 mg) ° HS RKZLHWEEZERIERM RSV ENEREMSRS - S8k T1E
BEBEYERT » ATHEFRNBEEGEXSEY) 2 IMERE - - W B IEREEY)fFREE M E &P R
SR S v LA Be B4 R PR B %2 - BT SC 8 » SR EEROR B ot B A BN AR % - AIAERAEIME
B FROCRREIER o BIERTEATER 2 (8 3 WREHERF — ERVMHBaBIRE (> 1 ng/ mg) - SEEMGIAFMEREE
HEW f PT RE R SR T SRS A IR A « JiE( LR BV S BRI IR B A S IR 5T » =K R 6 {EV/INEE 5 3
EEIRAREEE R DR NE A S i b PR IRERE A LR R R B - BEARIS NSRS
FErs A B S Y E - (BEE = E Y TeT - SR i th rT REFH 28 MRV IEER » B TTRERE
IN.PACT-DEEP Rk S5 EEAH A iR m s a S pl £ RS R - BIEAILL - KA 1% 2 10% HBEERIR
USRI R RS BIME R - T N HY 90% B ABSTEERE RN IRy 2 -



BREATIA (1

HET& R RCT B TSR T RERITRE L EEZENRRERR - ECRBEES 1| FRFEE - E2
B2 ERRIEIN T (5% 0 15 13 BoUBT A 2 BEUR 1 E 2 ERRSETERI - S TRE - B, 258
EHSRTR 2 A BEENRR - SESECE " 25 - F ) AECEEEEIN04 £ 0.1% - BMFEE®E 1 1Y
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Fei g g 2 2R R R RE 5B E R Z 2 LA ERBHE « SEHA AR ARG R 2 8k
HATT » ZILVER-PTX BREE7 20 Fiit VB I & SR B E R B R8s 2.6% (2 - 787 AHE 41 AET)
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Table 3. Causes of Death

Paclitaxel-Coated Paclitaxel-Coated Stent
Balloon (IN.PACT SFA) (ZILVER PTX)
at 3 Years'®%? at 2 Years'??®
Paclitaxel Control Paclitaxel Control
Cardiovascular 9 0 18 8
Cancer 2 2
Infectious 5 0
Pulmonary 3 0
Other 3 0 NA NA

NA indicates not applicable.
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Long-Term Durability of Transcatheter Aortic Valve
Prostheses

Daniel J. Blackman, et al. J Am Coll Cardiol 2019;73:537-45

BACKGROUND

Very little is known about long-term valve durability after transcatheter aortic valve replacement (TAVR).

OBJECTIVES

This study sought to evaluate the incidence of structural valve degeneration (SVD) 5 to 10 years post-

procedure.

METHODS

Demographic, procedural, and in-hospital outcome data on patients who underwent TAVR from 2007
to 2011 were obtained from the U.K. TAVI (United Kingdom Transcatheter Aortic Valve Implantation)
registry. Patients in whom echocardiographic data were available both at baseline and 5 years post-
TAVR were included. Hemodynamic SVD was determined according to European task force committee
guidelines.

RESULTS

A total of 241 patients (79.3 + 7.5 years of age; 46% female) with paired post-procedure and late
echocardiographic follow-up (median 5.8 years, range 5 to 10 years) were included. A total of 149 patients
(64%) were treated with a self-expandable valve and 80 (34.7%) with a balloon-expandable valve. Peak
aortic valve gradient at follow-up was lower than post-procedure (17.1 vs. 19.1 mm Hg; p = 0.002). More
patients had none/trivial aortic regurgitation (AR) (47.5% vs. 33%), and fewer had mild AR (42.5% vs.
57%) at follow-up (p = 0.02). There was 1 case (0.4%) of severe SVD 5.3 years after implantation (new
severe AR). There were 21 cases (8.7%) of moderate SVD (mean 6.1 years post-implantation; range 4.9 to
8.6 years). Twelve of these (57%) were due to new AR and 9 (43%) to restenosis.

CONCLUSIONS

Long-term transcatheter aortic valve function is excellent. In the authors' study, 91% of patients remained
free of SVD between 5 and 10 years post-implantation. The incidence of severe SVD was <1%. Moderate
SVD occurred in 1 in 12 patients.
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TABLE 1 Baseline Characteristics of the Study Population

Male

Age, yrs

Logistic EuroSCORE

Prior cardiac surgery

Pulmonary disease

Previous stroke/TIA

Peripheral vascular disease

Creatinine >200 pmol/l

Atrial fibrillation
Previous Ml

Diabetes mellitus

Peak gradient

Aortic valve area

Left ventricular function
Normal, LVEF =50%

Moderately impaired, 30%-49%

Severely impaired, <30%
PA pressure >60 mm Hg
Annulus diameter, mm

126/235 (54.0)
79.3 £ 7.47
19.7 £12.3

92/223 (41.3)

60/223 (26.9)

43/223 (19.3)

60/234 (26.0)

10/223 (4.5)
54/219 (25.0)

60/234 (25.6)
52/223 (23.3)
80.6 + 26.2
0.67 +£ 0.3

163/235 (69.7)
51/235 (22.8)
20/235 (8.5)
39/227 (17.2)

22.7+23

Values are n/N (%) or mean & SD. Denominators vary due to some missing data.

LVEF = left ventricular ejection fraction; Ml = myocardial infarction;
PA = pulmonary artery; TIA = transient ischemic attack.
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TABLE 2 Procedural Data

General anesthesia
Access
Transfemoral
Transapical
Subclavian
Transaortic
Valve type
Sapien
Sapien XT
CoreValve
Portico
Pre-dilatation (BAV)

172/234 (73.5)

179/223 (80.3)
31/223 (13.9)
8/223 (3.6)
5/223 (2.2)

45/233 (19.3)
35/233 (15.0)
149/233 (64.0)
4/233 (1.7)
214/234 (91.5)

BAV = balloon aortic valvuloplasty.

Values are n/N (%). Denominators vary due to some missing data.

AE "

TABLE 3 In-Hospital Outcomes

Successful valve deployment
AR grade (echo or fluoroscopy)
None/mild
Moderate
Severe
Major vascular complications
Stroke

New permanent pacemaker

228/234 (97.4)

193/213 (90.6)
20/213 (9.4)
0/213 (0.0)
4/233 (1.7)
5/233 (2.1)
39/221 (17.6)

AR = aortic regurgitation.

Values are n/N (%). Denominators vary due to some missing data.
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TABLE 4 Baseline Versus Follow-Up Echocardiographic Data for
All Valves
Baseline Follow-Up p Value

Peak gradient* 19.1 (18.0-20.2) 17.1 (15.9-18.4) 0.002

Aortic regurgitationt <0.01
None/trivial 73/221 (33.0) 105/221 (47.5)

Mild 126/221 (57.0) 94/221 (42.5)
Moderate 22/221 (10.0) 21/221 (9.5)
Severe 0/221 (0.0) 1/221 (0.5)

LV function# 0.62
Normal 181/217 (83.4) 184/217 (84.8)
Moderately impaired 23/217 (7.6) 21/217 (19.7)

Severely impaired 13/217 (6.0) 12/217 (5.5)

Values are mean (95% confidence interval) or n/N (%). *p values are from paired

Student's t-tests for continuous variables. TWilcoxon rank sum test. tMcNemar's

chi-square test for nominal variables.
LV = left ventricular.

A

TABLE 5 Baseline vs. Follow-Up Echocardiographic Data According to Valve Type

Sapien/XT Sapien/XT CoreValve CoreValve
Baseline Follow-Up p Value Baseline Follow-Up p Value
Peak gradient* 19.4 (17.4-21.4) 20.4 (17.8-23.0) 0.45 19.0 (17.6-20.4) 15.5 (14.1-16.8) <0.0001
ARt 0.88 0.0005
None/trivial 35/65 (54.0) 34/65 (52.3) 34/145 (23.4) 67/145 (46.2)
Mild 22/65 (34.0) 23/65 (35.4) 97/145 (66.9) 65/145 (44.8)
Moderate 8/65 (12.0) 8/65 (12.3) 14/145 (9.7) 12/145 (8.3)
Severe 0/65 (0.0) 0/65 (0.0) 1145 (0.7)

Values are mean (95% confidence interval) or n/N (%). *p values are from paired Student's t-tests for continuous variables. tWilcoxon signed rank test for ordinal variables.
AR = aortic regurgitation.

AT
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FIGURE 1 Severity of AR at Baseline and Follow-Up According to Valve Type
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None/Trivial Mild Moderate Severe None/Trivial Mild Moderate Severe
AR Grade by Sapien (Orange) and CoreValve (Blue) at Baseline (Solid Bars) and Follow-Up (Hatched Bars)

on

Proporti

Demonstrates the severity of aortic regurgitation (AR) at baseline and at last follow-up (5 to 10 years post-procedure), for both the
balloon-expandable valve (orange bars) and self-expandable valve (blue bars). In the self-expandable valve group, more patients had mild
AR at baseline, and fewer had none/trivial AR, compared with the balloon-expandable valve. However, the proportion of patients with mild
AR fell, and the proportion with none/trivial AR increased over time with the self-expandable valve. By contrast, there was no change in
AR severity between baseline and late follow-up with the balloon-expandable valve.
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FIGURE 2 Boxplot of Peak Gradient at Baseline and Follow-Up by Valve Type

50 ° .
[ 3
° °© i
~ 40 A © ] ]
£ o o ‘
£ °
E 30
=
2
o
jid
& 20
5
o
10 4
o4 1 J—
Baseline Follow-Up Baseline Follow-Up
Sapien CoreValve

Box and whisker plot illustrating peak gradient at baseline and late follow-up (5 to
10 years post-procedure), divided according to valve type. The plot shows the median
peak gradient with interquartile range, and Tukey-style whiskers that extend to a
maximum of 1.5x interquartile range beyond the box. The dots beyond the whiskers
represent outliers. There was no difference in peak gradient (mm Hg) in the

Sapien group over time (19.4 vs. 20.4 mm Hg; p = 0.45). There was a significant
reduction in peak gradient in the CoreValve patients from baseline to follow-up

(19.0 vs. 15.5 mm Hg; p < 0.0001).
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TABLE 6 Baseline Characteristics of Patients With and Without SVD
SVD (n = 22) No SVD (n = 219) p Value

Male 13/22 (59.1) 13/213 (53.1) 0.59
Age, yrs 773 £ 6.6 795+73 0.21
Logistic EuroSCORE 20.7 £13.4 19.6 +12.2 0.69
Creatinine >200 pmol/L 1/21 (4.8) 9/202 (4.7) 0.95
Diabetes mellitus 6/21 (28.6) 46/202 (22.8) 0.55
AV gradient 76.6 +22.3 81.3 +26.5 0.44
Aortic valve area 0.67 + 0.24 0.67 + 0.24 0.97
Annulus diameter, mm 23.4 +2.46 22.7 £2.27 0.19
Left ventricular function* 0.24

Normal, LVEF =50% 13/22 (59.1) 150/213 (70.8)

Moderately impaired, 30%-49% 6/22 (27.3) 45/213 (21.2)

Severely impaired, <30% 3/22 (13.6) 17/213 (8.0)
Access, %* 0.96

Transfemoral 17/21 (80.9) 162/202 (80.2)

Subclavian 0/21(0.0) 8/202 (4.0)

Transapical 4/21 (19.0) 27/202 (13.4)

Transaortic 0/21(0.0) 5/202 (2.0)
Valve type, %* 0.45

Sapien 4/21 (19.0) 41/212 (19.3)

Sapien XT 5/21 (23.8) 30/212 (14.2)

CoreValve 12/21 (57.1) 137/212 (64.6)

Portico 0 (0.0) 4/212 (1.9)
Values are n/N (%) or mean + SD. Denominators vary due to some missing data. *Wilcoxon matched-pairs signed
rank test for ordinal variables.

LVEF = left ventricular ejection fraction; SVD = structural valve degeneration.

AR

Kaplan-Meier Curve
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CENTRAL ILLUSTRATION Freedom From Structural Valve Deterioration Over Time:
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Blackman, D.J. et al. J Am Coll Cardiol. 2019;73(5):537-45.

Kaplan-Meier analysis of freedom from structural valve degeneration (SVD) over time, =8 years following transcatheter aortic valve
replacement (TAVR), with freedom from severe SVD in blue, and from moderate SVD in orange. The number of patients at risk at different
time-points is shown on the x-axis. The graph illustrates the infrequency of SVD between 5 and 10 years post-procedure in this cohort
of patients from the U.K. TAVI registry. Severe SVD was seen in only 1 patient, 5.5 years after TAVR. Moderate SVD was observed in 21 cases,
representing around 1 patient in 12 (8.7%), and occurred between 5 years and 8.5 years post-TAVR.
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Long-term follow-up of spontaneous coronary
artery dissection treated with bioresorbable
scaffolds

Fernando Macaya, et al. Eurolntervention 2019;14:1403-1405, published online

INTRODUCTION

Patients with acute spontaneous coronary artery dissection (SCAD) are preferably managed conservatively
given the good overall results shown with this approach. In some cases, however, SCAD leads to
compromised coronary flow, causing ongoing myocardial ischaemia and requiring revascularisation,
generally by percutaneous

coronary intervention (PCI). Bioresorbable vascular scaffolds (BVS) have emerged as an attractive
option to avoid a permanent prosthesis and to allow vessel functional recovery in SCAD patients, who
are generally young and have non-atherosclerotic arteries that tend to heal spontaneously. However, first-
generation BVS showed worse performance than benchmark drug-eluting stents. Despite this, newer-
generation BVS are expected to show improved outcomes in atherosclerotic patients and perhaps in SCAD
patients. We evaluated the long-term clinical outcomes of SCAD patients treated with first-generation BVS
and provide data in this article to inform future decisions about platform choice.

METHODS

We conducted a retrospective multicentre registry of SCAD patients receiving BVS(Absorb™ ; Abbott
Vascular, Santa Clara, CA, USA) in tertiary hospitals in Spain and the United Kingdom. SCAD was
defined as an acute non-iatrogenic and nonatherosclerosis-related dissection causing myocardial ischaemia.
Published specific angiographic diagnostic criteria and classification were used. Six Spanish centres (total
sample of 111 SCAD cases, 32% PCI) and the UK SCAD Registry (317 cases, 50% PCI) provided 15 and
7 BVS cases, respectively.

Clinical outcomes were obtained by telephone or at an outpatient clinic. Follow-up angiographies were
differentiated between clinically and non-clinically indicated (scheduled surveillance). TLR was defined
as any revascularisation in the stented segment. TVR referred to revascularisation in any part of the
treated vessel. Stent thrombosis (definite) and restenosis were defined according to Academic Research
Consortium criteria.



BREATIA (111)

RESULTS

From July 2013 to July 2016, 22 SCAD cases treated with BVS were included. Patient demographics
reflect a characteristic SCAD population with a high-risk profile.

The long-term median follow-up time was 3.46 years (IQR: 2.87-3.96; min-max: 1.78-4.82). Bleeding
episodes were all minor, and predominantly related to menorrhagia that did not require transfusion or
discontinuation of dual antiplatelet therapy (DAPT). Two patients underwent clinically driven repeat
revascularisation after discharge: one patient underwent target vessel revascularization (TVR) one year
later for persistent typical angina and persistent dissection flap distal to the previously implanted scaffold,
with subsequent resolution of symptoms; the other patient received target lesion revascularisation (TLR)
at 13 months due to scaffold shrinkage. No recurrent myocardial infarctions, SCAD, or deaths were
seen. None of the patients scheduled for surveillance angiography showed findings leading to further
intervention.

CONCLUSIONS

Bioresorbable devices represent an attractive option for patients with SCAD who require revascularisation.
In this series of high-risk SCAD patients treated with BVS, the long-term favourable outcome brings hope
for the future use of new-generation bioresorbable devices in this population.
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Supplementary Figure 1. 3D quantitative coronary analysis of post-stenting plus
delayed propagation of a haematoma to a proximal coronary segment.

First and second columns correspond to pre- and post-stenting of the dissected mid-
LAD segment. Third column is the clinically driven repeat angiogram 4 days later
showing delayed propagation. White brackets indicate the stented segment.

initial presentation Pott-stenting propagetion

Deleved pregagasion (4 daya)
- —
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Figure 1. BVS implantation in a mid-LAD type 2 spontaneous dissection. A1) & A2) Angiography at presentation with a severely narrowed
lumen (oval) due to the presence of a compressive haematoma confirmed with OCT (asterisk). B1) Angiographic outcome after implantation
of two BVS at 10 atmospheres in which vessel straightening and distal calibre recovery are seen. B2) - B4) OCT cross-sectional views:
well-deployed scaffold, intimomedial lamina rupture (B3: arrowheads) and residual intramural haematoma (B2: asterisk).
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Table 1. Clinical and angiographic features.

Clinical characteristics ‘ n=22
Female, n (%) 21 (95)
Age, years (min-max) 49.6+11.2 (30-75)
>1 cardiovascular risk factor, n (%) 9(41)
ST-elevation myocardial infarction, n (%) 11 (50)
Non-ST-elevation myocardial infarction, n (%) 11 (50)
Cardiogenic shock, n (%) 1(5)
Left ventricular dysfunction, n (%) 4 (18)
Initial conservative approach, n (%) 5 (23)
Angiographic characteristics
Main dissected Left main stem 2(9)
vessel, n (%) Left anterior descending 16 (73)
Right coronary artery 3(14)
Left circumflex 1 (5)
Multivessel, n (%) 1(5)
Proximal segment involved, n (%) 8(36)
SCAD angiotype, 1 5(23)
n (G 2 14 (64)
13 3(14)
Baseline TIMI 0 2(9)
flow, n (%) 1 4(18)
2 9(41)
3 7 (32)
Ostium-to-dissection length 36.7+28
Dissection length 47.8+24
Reference vessel diameter 2.87+0.41
Minimum luminal diameter 0.72+0.6
% diameter stenosis 63.5+30
Procedural characteristics and complications are shown in
Supplementary Table 1 and Supplementary Figure 2.
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Table 2. Clinical outcomes.

Second antiplatelet | Ticagrelor 12 (55)
agent, n (%) Prasugrel 4 (18)
Clopidogrel 6 (27)

Median of months of DAPT duration 12 (IQR:12-18, min:12)
Minor bleeding, n (%) 5(23)
Residual/recurrent chest pain, n (%) 9(41)

atypical characteristics 8 (36)
Clinically driven repeat angiography, n (%) 5(23)

in-hospital 3(14)

delayed propagation 29
Scheduled surveillance angiography, n (%) 12 (55)
TVR, n (%) 2(9)
TLR, n (%) 1 (5)
Device thrombosis 0
Device restenosis 0
Myocardial infarction 0
Death 0

AFX"

Supplementary Figure 2. The two cases presenting with delayed propagation.

Yellow arrows indicate haematoma propagation. Dashed sector indicates the segment
studied with OCT. Case 1 (panels la, 1b): a patient with prior PCI to RCA-PL with
BVS presented with delayed distal propagation in the PL branch 7 days later that was
successfully treated with another BVS with OCT guidance. Panels 1b show OCT aspect
before and after implanting this new BVS. Case 2 (panel 2): another patient who
received BVS in the mid-LAD presented delayed proximal propagation at 4 days and
received further PCI that required covering the LMS due to post-stenting propagation,
for which a DES was chosen given the size unsuitability of BVS.

7 days post-PCi 4 days post-PCl

1b: post-PCI
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Supplementary Figure 3. Optical coherence tomography of late BVS failure.

Patient initially treated with BVS in the RCA. At 13 months, symptom-driven
angiography with OCT showed malapposition and late scaffold discontinuity with
overhanging struts in the proximal segment (panels la, 1b), presumably due to scaffold
resorption and dismantling and/or possibly related to guiding catheter damage. Arrows
indicate malapposed struts and asterisks indicate a hollow that might have been
generated by scaffold shrinkage +/- possible haematoma late resorption (no initial OCT
study available). TLR was performed, implanting one drug-eluting stent deployed in-
scaffold (panels 2a, 2b).
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Extended Protective Shield Under Table to
Reduce Operator Radiation Dose in Percutaneous
Coronary Procedures.

Sciahbasi, A. et al. Circulation: Cardiovascular Interventions, 2019 12(2), ¢007586.

BACKGROUND

Different tools and devices are effective to reduce operator radiation exposure at thorax level during
percutaneous coronary procedures, but the operator radiation dose received at pelvic region still remains
high. Our aim was to evaluate the efficacy of under-thetable adjunctive shields to reduce operator radiation
exposure during percutaneous coronary procedures

METHODS AND RESULTS

The EXTRA-RAD study (Extended Protective Shield Under Table to Reduce Operator Radiation Dose
in Percutaneous Coronary Procedures) is a prospective, single-center, randomized study. Patients who
underwent transradial coronary procedures were randomized into 2 groups: group 1 (standard arrangement)
and group 2 (adjunctive anti-rx shield under the angiographic table). In group 2, a further randomization
was performed to compare 2 different underthe-table shields (a small curtain and a drape). A total of
205 procedures (122 diagnostic coronary angiographies and 83 percutaneous coronary interventions)
performed in 157 patients by 4 different operators were included without significant differences in clinical
and procedural characteristics between groups. The use of adjunctive shields was associated with lower
radiation dose compared with no shield at pelvic region (42 uSv [14-98] in group 1, 13 uSv [5-27] in
group 2; P<0.0001) and also at thorax level (4 uSv [1-13] in group 1, 2 uSv [1-4] in group 2;P=0.001).
The reduction in dose was observed in all the operators. No significant differences were observed in pelvic
dose using the 2 different shields (P=0.183).

CONCLUSIONS

The use of adjunctive anti-rx shields under the angiographic table during transradial coronary procedures
is associated with a significant lower radiation dose to operators at pelvic and thorax level.
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157 patients
205 procedures
/ Randomization \
Group 1: No adjuntive Group 2: Protective shields
shields under table shields under table
(79 patients (78 patients
103 procedures) 107 procedurss)
/Randumi:aﬁun\.
SCuT DuT
34 patients (44 patients
50 procedures) 52 procedures)

Figure 1. Flowchart of randomization.

Patients were initially randomized into 2 groups according to the standard
arrangement (group 1) or to the use of an adjunctive protective drape placed
under the angiographic table (group 2). Patients in group 2 were subsequently
randomized into 2 other groups to test the small curtain under table (SCUT)
and the drape under table (DUT).

AE—

Small Curtain Under Table- SCUT

Figure 2. Shields utilized in the study.

In the top is presented the small curtain under
table (SCUT), whereas in the bottom, the drape
under table (DUT) when added to the standard
patient preparation with the adjunctive pelvic
drapes. Neither shield limited the free move-
ment of the interventional cardiologist or those
of the radiation tube.
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Figure 3. Operator radiation dose at thorax and pelvis with the use of
adjunctive anti-rx shields.

The use of adjunctive protective anti-rx under-table shields reduced the operator
radiation dose at thorax level (bottom), as well as at pelvis level (top). Results
are presented as median, interquartile range (box), and 1.5xinterquartile range
(whiskers). *Maximum values for control are 765 and 348 pSv for table shield.
**Maximum values for control are 59 and 294 pSv for table shield.
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Operator 1 Operator 2 Operator 3 Fellow

Figure 4. Operator radiation dose with the use of adjunctive anti-rx
shields in the 4 operators involved.

The use of adjunctive protective anti-rx under-table shields (dotted boxes)
reduced the operator radiation dose in all the operators compared with no
shields (plain boxes), and the reduction in dose was higher in those with a
baseline higher exposure (operator 3 and fellow). Results are presented as
median, interquartile range (box), and 1.5xinterquartile range (whiskers).
*Maximum values without adjunctive shields are 367 uSv for operator 1, 169
uSv for operator 2, 765 uSv for operator 3, and 404 uSv for fellow, whereas
maximum values with the adjunctive shields are 347 pSv for operator 1, 55
uSv for operator 2, 57 pSv for operator 3, and 27 pSv for fellow.
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Table 1. Clinical and Procedural Characteristics

Group 1 Group 2
(No Shields) (Adjunctive Shields)

Patients, n 79 78
Procedures, n 103 102
Male sex 61(77) 52 (67)
Age, y 67+12 67+9
Height, cm 170£10 168+8
Weight, kg 79£15 77417
Body mass index 27+5 27£5
Smoking habitus 22 (28) 24 (31)
Hypertension 56 (71) 60 (77)
Diabetes mellitus 16 (20) 20 (26)
Dyslipidemia 29 (37) 28 (36)
COPD 5(6) 9(12)
Chronic renal disease 3(4) 4(5)
Previous stroke 1(1) 4(5)
Previous Ml 21(27) 22 (28)
Previous PCI 27 (34) 23(30)
ACS 62 (79) 61(78)
PCI 40 (39) 43 (42)
Right radial access 52 (51) 53(52)

Clinical characteristics are compared at patient level. Results are expressed
as mean+SD or absolute number and percentage in bracket. ACS indicates
acute coronary syndrome; COPD, chronic obstructive pulmonary disease; M,
myocardial infarction; PCI, percutaneous coronary intervention.
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Table 2. Operator Radiation Exposure

Group 1 Group 2

(No Shields) (Shields) P Value
Procedures, n 103 102
FT, min 4 (3-8) 4 (2-6) 0.071
DAP, Gyxcm? 16.8 (10.3-28) | 15.2 (9.8-24.9) 0.416
AK, mGy 279 (183-472) | 278 (176-478) 0.955
Contrast dose, mL* 110+69 10461 0.492
Operator dose, pSv
Pelvis 42 (14-98) 12 (5-27) <0.001
Thorax 3.7 (1-13) 2(0.8-4) 0.001
Dose/DAP, uSvxGy-'xcm-2
Pelvis 2.3(1.3-4.3) 0.9 (0.4-1.7) <0.001
Thorax 0.2 (0.1-0.6) 0.1 (0.1-0.2) 0.002
Dose/AK, uSv/Gy
Pelvis 134 (74-266) 47 (22-94) <0.001
Thorax 11.9 (4-34) 5.8(3-13) 0.002

Results are expressed as median with interquartile range and compared using
the Mann-Whitney U test. AK indicates air kerma; DAP, dose area product; and
FT, fluoroscopy time.

*Results are expressed as mean+SD and compared with t test.
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Scope

Journal of Taiwan Society of Cardiovascular Interventions (J Taiwan Soc Cardiovasc Intervent) is an official Journal of
Taiwan Society of Cardiovascular Interventions. It is a peer reviewed journal and aims to publish highest quality material,
both clinical and scientific, on all aspects of Cardiovascular Interventions. It is published on a basis of 6 months.

Article Categories
Reviews, Original Articles, Brief articles including images, Case Reports, Letters to the Editor, Editorial Comments. Please
look into each category for specific requirements and manuscript preparation.

Manuscript Preparation: General Guidelines

Taiwan Society of Cardiovascular Interventions reserves copyright and renewal on all material published. Permission is
required from the copyright holder if an author chooses to include in their submission to Journal of Taiwan Society of
Cardiovascular Interventions any tables, illustrations or other images that have been previously published elsewhere. Copy of
the letter of permission should be included with the manuscript at the time of submission.

Manuscripts should conform to the Uniform Requirements for Manuscripts Submitted to Biomedical Journals (N Engl J
Med 1997;336:309-15). Text should be double-spaced throughout. The Title page, Abstract, Body Text, Acknowledgments,
References, Legends, Tables and Figures should appear in that order on separate sheets of paper. Define all abbreviations at
first appearance, and avoid their use in the title and abstract. Use generic names of drugs.

Covering Letter
The main author should write a covering letter requesting the publication of the manuscript and assuring that the other authors
have read the manuscript and agree to its submission. The editorial board reserves the right to confirm this in case it needs to.

Title Page

The title page should include a Title, full names and affiliations of all authors, and an address, telephone number, facsimile
number and E-mail address for correspondence. Acknowledgment of grant support should be cited. A short Running Title (40
characters or less) should be provided.

Abstract
A concise description (not more than 250 words) of the Purpose, Methods, Results, and Conclusions is required. Give 3-6 key
words for indexing.

Body Text

The text of Original Articles should be divided into Introduction, Materials and Methods, Results and Discussion sections.
Other article types may use other formats as described in specefic guidelines against each category of manuscript below.
Acknowledgments are typed at the end of the text before references.

References

References are cited numerically in the text and in superscript. They should be numbered consecutively in the order in which
they appear. References should quote the last name followed by the initials of the author(s). For less than four authors provide
all names; for more than four, list the first three authors' names followed by "et al.". List specific page numbers for all book
references. Refer to Index Medicus for journal titles and abbreviations. Examples are provided below. Authors are responsible
for the accuracy of the citation information that they submit.

Journals

1. Xu J, Cui G, Esmailian F, et al. Atrial extracellular matrix remodeling and the maintenance of atrial fibrillation.
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1. Gotto AJ, Farmer JA. Risk factors for coronary artery disease. In: Braunwald E, Ed. Heart Disease: A Textbook of
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2. Levinsky NG. Fluid and electrolytes. In: Thorn GW, Adams RD, Braunwald E, et al, Eds. Harrison's Principles of
Internal Medicine. 8th ed. New York: McGraw-Hill, 1977:364-75.
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Tables
All tables should be cited, by number, in the text. It should be typed double spaced, give a title to each table and describe all
abreviations or any added relevant information as a footnote. Type each table on a separate page.

Figures & Illustrations

Number figures in the order in which they appear in the text. Figure legends should correspond to figure/illustration numbers
and appear on a separate sheet of paper. Prepare your figures according to your mode of submission:

e-mail Submission: Figures should be submitted in high-resolution TIF format, or alternatively in GIF, JPEG/JPG, or EPS
format. The figures should be placed in separate files, named only with the figure numbers (e.g. "Figurel.tif".)

Regular Mail: Photographs and drawings should be unmounted, glossy prints, 5" X7" in size. Three sets of each illustration
must be submitted in a separate envelope. Label the back of each figure with the title of the article and an arrow indicating the
top of the figure.

Manuscript Preparation: Specific Guidelines

Review Articles. These are scholarly, comprehensive reviews whose aims are to summarize and critically evaluate research in
the field and to identify future implications. Unsolicited reviews may be submitted to the editor-in-chief and will be subject to
approval by the editorial board. Instructions for Title page, Abstract, References, Tables and Illustrations/figures remains the
same. The text can follow independent pattern as per the authors desire, subject to approval of the editorial board.

Original Articles. Clinical human studies and experimental studies will appear in this category. It should not exceed 6,000
words including references and figure legends. It should conform the general pattern of submission i.e., Title page, Abstract,
Body Text, References, Tables and Illustrations/figures.

Brief Articles including images. These will present brief clinical, technical, or preliminary experimental results or
cardiovascular intervention related images and should not exceed 3,000 words. It should conform the general pattern of
submission i.e., Title page, Abstract (< 200 words), Body Text, References, Tables and Illustrations/figures.

Case Reports. Case reports should not exceed 2,000 words in total with not more than 6 authors. Abstract should be less than
150 words. In the body text, the Materials and Methods and Results sections should be replaced with a Case Report(s) section
which should describe the patient's history, diagnosis, treatment, outcome, and any other pertinent information. All other
sections should follow the general format. Only two figures/illustrations are permitted. The number of references should not
exceed 15.

Letters to the Editor. The editors welcome all opinions and suggestions regarding the journal or articles appearing in the
journals. A title for the letter should be provided at the top of the page. The writer's full name should be provided. The Letter
should be no more than 250 words long and may include one table or figure and up to four references. The editorial board
reserves the right to edit any letter received. Author should provide a covering letter, on his/her own letterhead, to the Editor-
in-Chief stating why the Letter should be published. If it is concerning a particular article in Journal of Taiwan Society of
Cardiovascular Intervention it should be within 6 months of that article's publication.

Editorial Comments. These will include invited articles or brief editorial comments representing opinions of local and
foreign experts in cardiovascular medicine and research. They should be 1000-1500 words in length and not more than 20
references should be cited.

Submission of Manuscripts: e-mail submission is preferable

e-mail submission to tsci.med @msa.hinet.net

Please prepare text file or Microsoft Word file for your manuscript. Figures should be submitted in high-resolution TIF
format, or alternatively in GIF, JPEG/JPG, or EPS format. The figures should be placed in separate files, named only with the
figure numbers (e.g. "Figurel.tif".)

Regular Mail: Three copies any kind of Manuscripts including figures/illustrations should be submitted to:

Editorial Office, Taiwan Society of Cardiovascular Interventions,

16F-18, No.50, Sec. 1, Zhongxiao W. Rd., Taipei 10041, Taiwan, R.O.C.

Time Line
The first decision will be made within 6 weeks from receipt of the manuscript. Once a manuscript, if sent by regular mail has
been accepted, it should be submitted on a compact disc as a text file or Microsoft Word file.

Author Reprints and Costs

Fifty reprints of each article will be furnished to authors free of charge. Additional reprints will be charged at a rate of US$20
per 50 copies. No charges will be instituted for articles less than seven printed pages. The cost of color reproductions will be
borne by the author.



