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Evolution of percutaneous coronary intervention
(PCI)

The first percutaneous transluminal coronary angioplasty (PTCA)
performed in September 1985 in Xi’an launched a new era for coro-
nary intervention in China.! Although adoption of interventional
cardiology was very slow during the first 10 years with only 11,735
cases being performed in 110 hospitals by 2000?, many novel tech-
niques were gradually introduced into China. Rescue PTCA after
failure of thrombolysis was introduced in 1989 and direct PTCA to
treat acute myocardial infarction or complicating cardiogenic shock
in 1990°. A few centres also performed coronary excimer laser angi-
oplasty, directional coronary atherectomy and rotational atherec-
tomy. Coronary stenting was introduced in 19924, and drug-eluting
stents (DES) in 2001°. The last decade has witnessed an exponential
growth in the number of cases of coronary artery disease treated by
PCI in China (Figure 1)>¢7. In 2011, a total of 332,992 procedures
were performed in 1,053 hospitals, 76% using a transradial
approach; the DES penetration rate reached 91.4% with domesti-
cally designed and manufactured DES being used in 75% of cases’.
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Figure 1. Annual PCI case numbers in China.
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Expansion in PCI caseload has been accompanied by an equal
expansion in research including: prospective registry studies of new
DES3; studies on technique and treatment strategies and outcomes
of the transradial approach'®!!, as well as in the setting of chronic
total occlusion (CTO)'>'3, bifurcations* and left main disease';
“real-world” registries focused on left main and complex lesions'¢%,
and on shortening door-to-balloon time'**” and prevention of non-
reflow?! in acute myocardial infarction; adjunctive antiplatelet ther-
apy following PCI**?; studies on newly developed DES for
regulatory approval***, including those with novel biodegradable
coatings as well as a stent eluting sirolimus from an abluminal
groove filled with a biodegradable polymer (Firehawk); clinical
applications of new techniques and devices®*?’, such as intravascu-
lar ultrasound (IVUS) and fractional flow reserve measurement
(FFR); among others. Furthermore, in 1999 the hybrid approach for
the treatment of complex multivessel or left main disease was
started in Fuwai Hospital?®, and randomised trials are on-going.
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which has been conducted in China in recent years. Although during
the DES era IVUS-guided DES implantation was documented to
optimise stent deployment by identifying stent underexpansion,
residual segment stenosis, incomplete stent apposition, edge dissec-
tion and stent thrombosis, among other complications, there have
been no adequately powered randomised controlled trials confirming
its clinical value, and studies on its impact on long-term clinical out-
comes have remained controversial. In this issue, Zhang et al reports
on a meta-analysis on 19,619 patients comparing [VUS-guided ver-
sus angiography-guided DES implantation over a relatively long fol-
low-up period of almost two years. The results showed that
IVUS-guided DES implantation was associated with a significant
reduction in death (hazards ratio 0.59, 95% confidence interval
0.48-0.73; p<0.001), MACE (0.87, 0.78-0.96; p=0.008) and stent
thrombosis (0.58, 0.44-0.77, p<0.001). Although limited by the
inclusion of registry studies from diverse settings, lack of adjusted
and patient-level data and the presence of data heterogeneity that may
among other factors confound the final results, the meta-analysis pro-
vides the most robust data thus far on the potential value of IVUS-
guided DES implantation. Adequately powered randomised control

trials are warranted to confirm the findings from this meta-analysis.

Evolution of interventional treatment of
structural heart disease

Rheumatic heart disease was among the most common valvular dis-
eases in China. Mitral valvuloplasty was introduced in China in
1985 and by 2008 a total of 12,644 cases had been performed in 10
major centres. However, in recent years rheumatic heart disease has
become rare, as reflected in the dramatic decrease year after year in
the number of mitral valvuloplasty cases. With the aging popula-
tion, the proportion of cases of calcific aortic stenosis has been ris-
ing dramatically creating an urgent clinical need for transcatheter
aortic valve implantation (TAVI). The first-in-man study of a Chi-
nese-developed modified balloon-expandable transcatheter aortic
valve implantation device (Venous A-Valve; Venous Medtech,
Hangzhou, China), has been successfully started.

Percutaneous interventional therapy for congenital heart diseases
has developed rapidly in China. According to statistics, at least
20,000 cases of congenital heart disease were treated by percutane-
ous techniques in more than 200 hospitals each year. By June 2012,
and over the previous five years, a total 0f 9,311 cases of ventricular
septal defect (VSD) occlusion were performed in 21 major centres
with a 96.4% procedural success rate and a 2.6% rate of complica-
tions, including 0.09% permanent pacemaker implantation and
0.05% mortality. Chinese modified and manufactured devices have
played an important role in the high success and low complication
rates for VSD occlusion?.

Future perspective

Great progress has been achieved in China in the field of cardiovas-
cular interventions. In particular, for the treatment of coronary
artery disease, the annual PCI case load has dramatically increased
over the last 10 years. However, the total numbers of cases achieved

today still remains too small to satisfy the local medical needs of
a very large population in which the prevalence of coronary artery
disease continues to increase. Although the total annual number of
PCI cases in China rank as the highest in Asia, the number of PCI
procedures per million population is only 218 in China, which is
significantly lower than in Japan (1,968 cases), Hong Kong (1,288
cases) or even Malaysia (428 cases). The annual PCI case numbers
in China will continue to expand at an estimated 10% increment
each year.

Within China, there is dramatic imbalance in terms of PCI devel-
opment and techniques available in different geographic areas and
different hospitals. According to recent statistics in 2011, 53 hospi-
tals performing more than 1,000 PCI cases annually accounted for
32.6% of the total case number for the entire country; 91 hospitals
performing 500-999 cases annually accomplished 22.2% of the
total case number; while 337 hospitals performing fewer than 100
cases per year accounted for one third of the hospitals that per-
formed PCI". Therefore, standardisation of training and credentials
remains very critical to the continued adequate development of car-
diovascular interventions in China. To this end, the Chinese
Ministry of Health issued the “Management and Techniques
Specifications in Cardiovascular Interventions (2011 edition)™?
which outlines practice standards and training for medical person-
nel and institutions.

Despite the spurt in the expansion of PCI case numbers achieved
in China, research particularly on primary innovation is lagging.
Chinese cardiologists welcome opportunities to collaborate more
closely with international organisations and colleagues in order to
expand clinical evidence, foster material innovations as well as fur-
ther the research and development of new devices. However, more
domestic, large-scale multicentre trials should be conducted to
address unsolved or controversial scientific and clinical needs. In
recent years, the sciences, technology and industry have also devel-
oped rapidly in China, providing the multifaceted capability
required for technical innovation and development of new devices.
A novel fully bioabsorbable drug-eluting scaffold, an iron bioab-
sorbable stent, a modified balloon-expandable transcatheter aortic
valve implantation device and a novel renal sympathetic denerva-
tion device are currently under development. These initiatives are
broadly encouraged and supported by the government.

International and domestic academic initiatives are expected to
continue to flourish further improving clinical practice, increasing
original contributions and ensuring global integration of interven-
tional cardiology in China. I would like to take this opportunity to
express my sincere appreciation to the Editor-in-Chief of
Eurolntervention, Professor Patrick W. Serruys and to the Editorial
Board for the publication of this special issue dedicated to China.
This is a great honour for Chinese clinicians and scientists and
strengthens the already close and productive collaboration between

Chinese and European cardiologists.
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FOMERPO PEEZRF R ERDMEF R BINER

CIENNBTFHIZRIARKREE

ZEBRH:BKTNIET (PC1) AR
HEFISSFIREARIT T B —HIERTRIAKERBEAR (PTCA) , FHRTEOUBNMNATTHFLT. R
EEKVNTIIFLXRIRAEER, E2000F 2E110% FTERR{NSTR 1175361 FEXERE, —LHRARBEHEES|IAHR
E, WM1989F IR T BIRBEHFIEPTCA; 1990F F IR EZEPTCART 2 OB R FH & OIRMRT; HELDH
EBeAR4k R TR ME R AR FERIEVIAR . BHRIEEAR; 1992F FIARREIPKSIZRAIAT; 2001872
W ZR (DES) BANR. IE+ZERERBRIBXN NG (PC) EHFERLERELRE, SFTHRAIEEHEHIY
m(ED. F20114F, £E1053FTERRIITPCI 3329920, 76%&BmAkiEETER . DESEAEHF91.4%, HH75%
71 E DES.

PCIGIE A E RIE KSR RAIER . XLEMRIUKTIEFEDESAIBEMEIMM R, PCHAR. JATT RIEFZ
B, MAKEFGEREPCI, BMREHAE (CTO) « HIFEE (BFRETTF) IFVETHEANSES, 8F
EEFTFEERRTEANANMEETHRFEMFAR, 2ME OB LRI IREY K E. RO T E RN
R, PCHEBNTLIL/NMEETTHIR, FEMARNHEDES (FECRETRBREREIZENITRREEASER
XHRE) NETIHR, FREAGRREAFRANDENBESMREZESENERREXNARE. F, 1999
FRENEREEFR LREARRERRZIZARBTZXH AT FHEE, BEHIGRIRK EEHTH.
RELRPSEREPEEENILE, RETIHEFERPEPCIMIRS 2N N OB ZEMRHNEXE. BIREDES
IR, EEMRKRPIVUSS I SHIREARBIHEIRAITEY K. ZEABHERRE. IRMERR. i1
ZEH R RMEE, FDESEANRTIIREK. R, HEEEBRITAEEENETXNBHRBEIVUSSSH
DESEARIEREX . HXIVUSKDESE NZEATE ZMNMARERBINAEFEMN. K7 TARMNKENS
FEOHT, H£19619FEF . EENRKAMEIFER (29F) , LR TIVUSS|SMER S| SDESE AMIGRER. EFR
R/H, IVUSS|SHIDESE AT ERDT . MACEMXZ ML ER. REAMARBEERBRME, STMEELE
TEFHTHEMEIEARERM LR, BRRERKRE, RTBEKFENER, BRNRRMENGFEETREMRE
SR, BAZESITIRBTIESHIEIVUSS | SHDESE ARBENENRE HER. #HTEEBSEITRILREN
BEALXY BRI IE A RE R ZESMN.

LM OB MRE R T N IR TT R & R

KGR M OB E 22 ERTE LRERR, “RMEREY SKARFISFEREFE, \BIOTHRANHONSI,
Z2008F HHIT12, 64461, BiRFR, KIEHESON, TRMIREY KNG EFRERLD. FEEAOZRKE,
BITMEMREERBESZ, RSEXREAR (TAVD) WHARBEXT. HEECH LRI RIRER KE
KLSEIRREBEAKE (Venous A-Valve, T, BIAAHE) HARKIEKRIREERINFRE.



FEARMEOHEBNER T NATERELRER, B5IT BRI ED2000TERGFHITER T OREIATT20, 000114
Fo E20105F67, H2IMTEERSFRTMMNIIIIBFIZEEFRHRIR (VSD) HIEARF, FAREINEK6.4%, HEAE
EHEF2.6%, HkAMREIZEAR0.09%, FET-F0.05%, E =284 AR FI 0 S0 3T (R 35 VSDEE ARH S LI
RMEHLELERRTEEER.

FREE
HECMENNBTISEERE T KELRE, LRET/LEPCHRFIEARBEEM, BRRARNDAREHEE OHEEERD
M EANEEFHNE K. BAlHEPCIREENGRS, BEEGEHAOFHPCIEIHIA218%], KT
B (1968%1) « BEE#H (1288%]) EEDRkAmT (4286]) . £SRFEFEN, FEMNPCHREIEMEITTIEMU
BF10%ZEAEREEM.

LA EMPCIRAEREMX, FEERKLBIRTEE, #E2011FRTT, GFETMI00061A EHERAFS3R,
R T £E BB AE32.6%; SETMS00-999FIHI91 R TR SR EIEHI22.2%; BIHEERGHTZ10061H
BEBi337R, HERPERMN13. B, FEURARFNMERIMNLEREE. Ak, PEEERLT “CMER
BWANBITRAEEME (2011) 7, YMEBENNBTHEE. B TUERAE NS SBYIFERE b
TTERHIAE, NEREPENAOEBFZFERERRLREER +2EEMNER.

HEREPCHENSR VRHNAR, BMRIIELHRGEIFMENEG. FEOANEEREETNSEMEYIH
S5EREAREALEEENE, T RIGKIEE. MEMRCIFEFSM L. FEXLaTs AR EE RN
SRR [0 E Z AR EARMES R OIRKRIRE . HEMNRSE. AR TR ERERIUE, RETRARGIH
MFEIMAL TV BN ZZRESERNRE NS, &I, FEDESZRYEREMAGEBIER. SREBHIRE, K
RIKEMAKILESEIMREARERFT SR ERME MK BN L, #H2EBUTRISESH T#HITH.

Efr. BERFEARZRSGAEENE, DR GARSTERKEMEC N, EHPENNTACERFER—D

RR, AEREHRMSEEFNTACHERZARER. &

A8#EEuroIntervention i H [E T 38 =~ Fr

[a) = #RPatrick

SerruysBIX X RBIHRTNRBEENHE. XEFERFAEENMMZERNRE, BOBEFROCAREEZEYE

FENREMEF AN E’— LM,
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