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The past, Present and Future of Enhanced . hE4SYESTERESSINRBSS
E 1C Isati
Xternal Counterpulsation N
~
On this date March 1, 2015, we would like to welcome the establishment of the ECP Branch of
Chinese Society of Biomedical Engineering.
B John CK Hui, PhD '
William E Lawson, MD
Card |0|Ogy, President of International EECP Society
State University of New York at Stony Brook, NY, USA —— Oyn \ ™
Chief Operation Officer and Sé.]{)ur Executive Vice President
External counterpulsation (ECP) was developed in the  dysfunction, cardiac syndrome X and patients suffering from Septic ﬁam¢@EME$I*E$%W9I\§;$ﬁ%EEﬁ I
early 1960s as a circulatory assist device to support patients in shock
acute myocardial infarction and cardiogenic shock. In the mid + Cerebrovascular Disease including patients recovering
1970s, Dr. ZS Zheng in China developed a pneumatic sequential from stroke, patients with vascular dementia or mild cognitive — W
Zheng leveloped a p q . p g PRSP 22
counterpulsation system ushering the modern era of Enhanced Impairment N .
. . . . . . . FJE ;. William E. lawson, MD
ECP (EECP). During the past ten years, most of the research has - Endovascular Disease including patients with chronic
R .
been concentrated on EECP mechanisms of action including  kidney disease, management of control of glucose in diabetes and PATHIEN - John CK Hui, PhD
increases in shear stress that improves endothelial function, improve effectiveness of dialysis therapy
releases vasoactive factors controlling vascular dilation, promotes » Peripheral Vascular including claudication
angiogenesis enhancing vascular growth and capillary development, EECP will serve as an integrator to bring researchers
activates anti—oxidative, anti—inflammatory cytokines protecting  and clinicians from multiple disciplines together to share their
=] >
the vasculature, relaxes the vascular wall leading to a decrease experience, knowledge and treatment approach. Bl =
in arterial stiffness, and stimulates the release of progenitor cells Finally, there is already evidence demonstrating that EECP
potentiating regeneration of impaired vasculature. is a therapy for regeneration medicine. The transition of EECP
= 22T e A SO
Currently in the United States, the Food and Drug Administration ~ from an acute circulatory assist device to a therapeutic device AR TR R RS 2
FDA) has cleared EECP for the treatment of refractory angina pectoris relied on the evidence that EECP promotes the release of vascular o N N N
(FDA has clar et ofrelfactory anein be 4 promotes the reease BUEAE T, TGOS e b
as a Class II device, and all other applications including congestive heart growth factors, stimulates collateral circulation recruitment and
failure as class IIL. The Centers of Medicare and Medicaid Services (CMS) development. All these findings support EECP to be considered a TR kA R AN 2 ST 2 B, FoAC e th [ A W 2 TR
in the US has approved EECP for national reimbursement coverage regeneration of blood vessels to delivery much needed oxygenate
for the treatment of refractory angina patients. Consequently, EECP  blood to ischemic regions of organs. EECP also promotes the S AR AN I S S S AR AT BT | AR E RSN R
therapy is used mostly in the treatment of refractory angina because of ~ regeneration of nerve. It has often been reported from diabetic
B T ({11 A5 2 244 3 ¢
these regulatory limitations. However, EECP therapy has been shown by neuropathy patients that they have regained their feeling of TR LML B 0 E R R E R Ry 5
numerous studies to be effective in the treatment of various ailments. the texture of the ground on which they stood and walked after N N
. . L . o . . o . FuE, EEEEEYMTRENEREL . WHFERRR R
Since EECP is noninvasive and is effective in generating ~ EECP therapy. This may be an indication of the regeneration of
collateral vessels, improving endothelial function, and arterial nerve cells in the peripheral. EECP has been shown to generate FAER, A R R O N L B R T Y — . M
stiffness, reducing inflammatory and oxidative stress, the underlying  a significant increase in blood flow through the hone marrow,
pathophysiology indicates that EECP therapy should be a first line  flushing out progenitor cells and serves as a new supply to RS RALFFT, B oS FEAREES S, BOoREH,
preventive treatment of systemic vascular systems, particularly replacing damage endothelium and improves endothelial function.

350 ZL R LR 1 25 L 4 KRR 1 g N2k
useful in microvascular impairment and in the control of cardiac risk EECP therapy has the potential in regeneration medicine to serve IR AR SR [ B RE SE TS B | O N A Bl
factors including hypertension, hyperlipidemia, smoking, obesity, as a therapy for blood vessel and neurological growth. B TR

DTk !

diabetes, and physical inactivity to produce a cumulative effect over A good therapy should be based on sound pathophysiological N
time to inhibits the atherosclerotic process and prevent progression principles, with proven mechanisms of action, easy to use, safe, and
of vascular disease. reproducible, with effective clinical outcomes and cost effectiveness. ='?

In addition, EECP should be a therapy that provides a chance EECP has all these favorable features. It will be exciting if we can -
to integrate the cooperative efforts of the four disciplines of vascular ~ provide better education, training and understanding to all so that ‘% \ M\
diseases. we can work together to gather more data in the many aspects of A\

+ Cardiovascular Disease including ischemic heart =~ EECP therapy and continue to promote this noninvasive effective oh [ A I 2 TR S K BRI B
disease, heart failure, metabolic syndromes with endothelial therapy. 201543 A 5 H
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PESRE : 5t (H[E) *, John CK Hui (USA)

IR LSRR B B M e AR I B B
518033

* YU F L5 (HEA A 35EJF ):John CK Hui, William
E Lawson (the State University of New York, Stony Brook,USA),
Richard Conti ( University of Florida,USA ), Gregory Barsness,
( Mayo Clinic,USA ) Ozlem Soran ( University of Pittsburgh,
USA ), Andrew D Michaels ( St. Joseph Hospital in Eureka,
California ) #K— (JEHREANRERE), @k (AL REER
=SBER), IS, K () REZBRERER T ER ), ¥
PR, ARSI, S, BRi  AIAAE (Pl m S — R RE ),
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B ). 2% (T B R E AR O ER BERE ), 0 (K
MUEBERE ), %k CAREE = AR EERE)

1. Wiw

RO AYASMZ # (Enhanced External Counterpulsation, EECP)
R IR BB I TR B k. @ 20 1
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VAR TR AR E M D208 . 24 0 IUEFE RO IR MR
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2. VRS AT BV i 2h ) 5 vie,7

EECP 1EFH 0y 248 JF B 5 3 2 ok N 3R %8 04 (intraaortic
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AT () B BT Rk, Dk o 3 e, B O
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25% ),

2.2 K97 54813
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(4) FER O INRER 2 i # A93B BlIEHA)

(5) WL BIE BRI LRI 5

(6) B i i

HF iR EECP AU RELN, EECP J7 ik B 2 8ef i —Fh
FEMIETT B IIGYT T B 2N T 0 D LR IIRYT
Xt E O SRR, WSS : 2 75-80% (4B T i
EECP JRY7 L O ZOm A, BLYTAT 4e4F 3-5 4F 14,15,

2. 34K R PRI L

EECP 3677 BR7 A ik 1 BRI 9% 3 71 A8 b 2 4, 3
RSP T L SR, B IR P R 0 a3 B R
I A I Ayl SR 2 R s A T LA P R A ke SR
BLREIUAE 16-28: (1) MLAF 5K J1 185 55 0 A8 T Pk B A Bk -
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L F AR s (R 5 50 I R R 3 AW A5 (3) 3l 3
Jok PR P 5 5 kR RERE AR B , AR F AL 5 T ] MAPK
FIEEMACER SR 1 . 0 NF-« B 93 BETR AL, B85
eNOS/NO 342, TRMNEZAMREER B 1. CTGF HERFMERIL
K5 (@) B INAEER Y AL 5 (5) oot i a5 A i AT K
Tifig (FMD ); (6) WARSIE STk A AR e, 3 il A8 Frg it
WA

3. Wi AR
EECP J8Y7 9 A EETEA vl [ 2 AN Hb X TR — 2 25 5
FESEE, EECP K2 B THER TE O SO AL R AR A, T
rh A 22 H A AR Y 7 G R RE A R T BE R )12
313G R IE
230 3¢ [ FDA IAUEHEHERY EECP JRY7 @ NAIEL T
() 18R/ ARGENE O L0
() B UEAE (LSS )
(3) L IRHEIRTE
(4 FRIMPE T 05
[ ACC/AHA 7E 2002 4F K& A 18 MhAa P O BUR YT
HEA T LA 1Ib ZUHHERE EECP fEXER TR D20 B R A
J¥, 16 2012 45 R A 9 ACCF/AHA Fa 5 1k e 1 e O S 127
fEEET, EECP JAYT ARSI A b K (IZF8m 51 R3¢
ik L BRT 2008 4EZ BTAIRFSE ).
3 [E FDA [ ARtk EECP Tl it o 2 v 28 35 13R
I¥ o ABMAH R F E EECP A EEE MLz —, 4R
SRR E T ARG REE . 2013 25[E AHA/ASA LA TIb 2% 54
FE¥ EECP AR A3 i e 1 i va 7 T o
3288 B
(1) FA FTRE T4 EECP S48 0o LT TR I RE R O B
(2) 457 L il PRI B AL i AT i
(3) T Bl i A4 P e ik
(@) JAREEE L 15 (CVP > 12mmHg, & MK )
(5) iz ke CPEMiskE > 50mmHg )
(6) /"™ EEBIOMAR AL
(7) T B A B
(8) AN A E Sk
9) Z¢1H
3.3 T RO RSN G DL
(1) 7 E T TR Bk PH ZE B |
(2) IfiL £ 7 F 180/110mmHg (9 ##, WifE EECPIRIF 2
RUBEATRERI, KIS 2 140/90mmHg B{LAF ;
() LB B . AL EECP JAYT 2 Bk L 245 41 5
100 X /min LA'F ;
(4) N7 >4 1 F e A K] e K [l 3 385 T R 5 | 2 I e Y AR

2015574100 %—% S—H

&, FE EECP JAYT WA BART Woml0o B8 | I SRS | ity g
AIRFUTR A B RS RO R A ORI R, A
BT RO S5 8707, Ul Ehy T Uk 0 0 BT S B 0 8 e 2
JE S ;

(5) L IEMEIPO [ 38 1252 EECPIRYT, B3+
SNG4, U™ H R AR R Sh Il ZE , FTRE
Fops NFIK IR0, DA JC 25 AT 5K 380 R AN B O T
fufafrhi3kas o

3.4 YRS BRI B T 0 29

(1) 4RI TE1 5. BEECP JAY7 B 4RI R

() BRI : A MR I O R, 7T DL A S0
BeZU0YT . JTREIAS SRR AR s R RIRE R IA TR,

(3) MEJHE: EECP A7 X A [l 2 B 1 I ik £ % ( BMI> 30
kgm2) FUGZSNERERE ( BMI> 40 kem2 ) AT RIRER AR
PN

@) AR R IE FE MR (AAA) RAEHEAT EECP YA
IT, BRI 4.0 JEK PO E 3 3 kR B AE i SMRHTAL IS T
TFPGE ST EECP JRYT ;

(5) Loz H T 50-100 BPM (1.0 53 50 i 5 7T LAREA 7
EECP 697 ;

(6) LA LA RIBR B AR 1 A 7ETE 24100 i W 4P 4
T ALK S F EECP IRYT . B 1E EECP IRYT7 h g
HEHRER B T A HE SRR e A RIS 8, AT e
SRR A FARAE EECP 1697 i A8 v fih & i A28 A o0
Bhih . ORI S P 3R R A T RE

MIRTTIT%E: B0 75% M B FHUESEAE 35 W (Rk—/
i) EECPIRYTIE, FIA RS0 BER & AR 1R R &8 3
M, ARERIERIAIT 10-12 /N E—2 k2% . 4RiM, EECP
BIT T RIMAACIERE T, DA RAERRIF R (W
THRIT TR )

(8) EILIAYT : WIUh EECPIRYTIE 2 4ELIIN, 18% MR H
PO BUR & FFRELOBUR FR 252 — N7 Y EECP IR
ST I IS FIEE — Ay P AR A S5 74

O) LFEEBERE, RNRTHNM, O RN HIE 50-
100 K /43208, tF EECP yRY7 i 145k, s
FEHE A R A A LA 3 43 1 3 T A O HE BRI, (B
HIGRI T BN Z 0

4. RSP BT L R

HRAEEECPYRTT HIBCRFE AL, BEUCKEECPIT AN
IR R BEARTT RIS JE -

455 BB (HMEBSINEE ok 1 WHER )

FEBE R A i a4, b 3-7 Ko BRI ML i2)5
R ML R AT LT SRR (1) TR S A e A 35 7
[EF; Q) O MBI A B EEATHR . K . EECP
IPIE Som S B A SEAR SRS o (3) /O ML AR FE R A AR A TR

HIRSHE



I :insime

BIFERTTE .

HBERTSR Be R (1-2 J8 ) X 2R 35 AT 4 T A JDE
SATAY, MRIERAT SR, X5 T AR 0 i F 0 KU
AR T R A 2o OB AN T USGE 2.0 il 5 e G
(CPET ) BirSor8ibAT 950 8 A MAYIZ 2 AR IR S, LA
PR SATRER /2. AT, OEBRETZRTE, %
PP R 44T 30 43503 L /NS EECP JAYT , ANSRABIETH 32 ,
TR HAREEIRIT 1 /N, AR SR BENETH 372, WIAT 45 T hraf
EECP J7 2, {EABSRT 2 U B E 0T E .

e, SRR T EARESRIT, B3R
SR, SRS shA USRI SEHE T EECP IR
7, THERAEYCT Malba shit B e, Patfria shil gk,

Wi B AP B S A B S DR R e PR O 80 . Bzt
IR SO HL I R e E O LB I 2SI AT 3
REATQOVRRE, ™ EE Y BN SR B, AT ST L EECP YA
I7, PRI O 0B s A B I IRZ sl %, XA IFiEsh
WA ™ B DG BOR E L FTLL EECP AR B shilll ki
AW

4.2 5 "R BE

AP BN AL : GRS, A 7 R R Ry
W R BRI I 25 K EECP 16T, B3R AR % i,
OHERE MRS, FAZG WS, 5 B BO E AR T EECP IR
SPRB BN SR, A NNl B AR TS B9 5 B8 43 2ok
o EMSEBOZE, ME. 12 SOREFREOSIE, T
9 N2 AR FOIRE o 58 i BEVHR AT RAAE O 8 0 %
AR 2 TG TR IR . AU A RIZ AR RT3 B 5 IRy EECP
BRI, BUGRYTAIE 60 434 EECP FIE %5 AR W T
AR IE SN SR, — B BT S B 10 204 B, 20 3
30 b v S B9 AE B (60-809%VO02max ), & TN
£ 60 4r4h . BSHEEHRMAT 5 ) 10 S A R . Al IO,
B B9 55 T4 RIS IR KR SR 2R . EECP IRYT 5iz
BGE R TR SHE 1,

EECP J73% £ 2 WiF 52 1T UL s A B9z Bt & . 41 %
ffadl. Fiashe1im A, BahilZis EECP J7 ik vl W4
HEAT; 3T fEd . BahBE IR 2L, EECP JF IS
1 14 RIGTFATE B AR Sy . K71, RIEBR AT AR
7 B T A TIE shilll k8 3 58 35-36 A/ R BB, X T

e]12

EfraIMRIESREER

International Newsletters of External Counterpulsation and Rehabilitation

FEAURA, TITE EECP IRYT 5328 Bl A BT 15 T 46ia
il

435 =B

Wy B I 2O JIE R S0 H B9 AE R B, 2 B8R K 01 4
PRt A E T B Ras shill gk, Bilante
KECEAE AW TR TR E B, TR O e B A
TR E AT I NGE, DIRAERERE R, k.
e fa s A 2R AT g — R 4532 1-2 I EECP JRY7 . G
PR G AR IR 3R, AR IRZG AR T R4, DA
AR BE DL LR s s IR S B S, s s n]
VAT 4552 EECP IAY7 . FRA M EECP iA 77 I H5R4E 15-20
R, BR—/N, BFROIEDIRETE H % A4 16 A THE AR

N

R o

5. Wi iR

TE4EZ EECP Mg shillghad B vl SRUIay 7 i fE B A
OF MR, EIRATE O OHICHE | OB R RS
TP 2 5 i P B il L

TE O W BRE 2 S0 A 55— B BE, 7 X A O I AT R
AR, HATRER 2, LR S A . oA
EECP JA¥7 1Y B HITARYE EECP BO25 2P ARG R, 128
AR SEHSERI TR, A BWTRIGIT SO, 12 FEGOH
B, MR, O, SRR, AR I % 434 4 AR e
FEEARE IR, Hih=EK5E.

EECP 3G9 FIALH 2 —J2& 7T DA B3 145 N B2 Th e B 1
2 SN AT LA P9 R Tl e IS0 3o i - 14 i B
ikysk (FMD) 30, [k ol P Wi ok o700 72 7k (PAT)31, 58K
AL PR WA B 32 508 BT AL IR N 2 Th gL R0 T
R Bk EECP A7 R . sE A 2 N0 H iy 2 B B2 SR A il

=
Ho

6. &5l

MZ, EECP A TEIGHENARZ sy =, fEfR IO
JIE, $ 2 S i R & TIRIT R e, [, EECP
TRYT I O I BE LA B 4 B A B AR BEIR R, (AR A
EECP — R FNAYT B H e 2= 5ig s BRE I 2, o
5 T0 M R AN FIIE R AR 2% . = T Anfalts EECP
AHLH SO ME R EREE FRAHMES, HHHEHEERY, ©
FEHE Z G ARBIEIE R IEARFRIESE

2015548100 $£—% $—H

EfrEIMRIESREER

International Newsletters of External Counterpulsation and Rehabilitation

1. EECPIfJY SIBaBUEE T IN B % 07 &K

Jer i quﬁ -

14 EECP J7ik A AT ] DUk Al AT
BRI Al LUk AT PAAT

1591 F EECPYT ik kgritiT kit RELHAT
B3 B gk gidkAT af LAk AT AT

29-35 T EECPYT 1% MY gk Sk AT MRELAT
125 kBT kgt Al LUEAT

oW ER EECPYT 1% gk grikAT kit gk grikAy
BB gk Sk gk Sty gk ity

. EECPYT ik EEXF BTE R S W] DAL RIEAT IR YT
- BB SLEP AT | 28 J5 AT | 3 JE AT
223k the American College of Cardiology. 1999 Jun;33(7):1833-1840.

1.Harry S Soroff, John Hui, Fabio Giron. Current Status of
External Counterpulsation. Critical Care Clinics, April 1986,
Volume 2, Number 2, 277-295.

2.Zheng 7S, Yu LQ, Cai SR, Kambic H, Li TM, Ma
H, Chen PZ, Huang BJ, Nose Y. New Sequential External
Counterpulsation for the Treatment of Acute Myocardial
Infarction. Transactions of the American Society of Artificial
Internal Organs. 1984 Nov;8(4):470-477.

3.The Task Force on the management of stable coronary artery
disease of the European Society of Cardiolog. 2013 ESC guidelines
on the management of stable coronary artery disease. European
Heart Journal,doi:10.1093/eurheartj/eht296.

4 Lawson WE, Hui JCK, Zheng ZS, Burger L, Jiang L,
Lillis O, Soroff HS, Cohn PF. Can Angiographic Findings Predict
which Coronary Patients will Benefit from Enhanced External
Counterpulsation? American Journal of Cardiology. 1996 May
15;77(12):1107-1109.

5.Lawson WE, Cohn PF, Hui JCK, Burger L, Guo T, Soroff
H. Enhanced External Counterpulsation: U.S. Clinical Research.
Cardiovascular Reviews and Reports. 1997 Oct;18(10):25-29.

6.Suresh K, Simandl S, Lawson WE, Hui JCK, Lillis O,
Burger L, Guo T, Cohn PF. Maximizing the Hemodynamic Benefit
of Enhanced External Counterpulsation. Clinical Cardiology. 1998
Sep;21(9):649-653.

7.Michaels AD, Tacy T, Teitel D, Shapiro M, Grossman W.
Invasive Left Ventricular Energetics During Enhanced External
Counterpulsation. American Journal of Therapeutics. 2009;16:239-
246. Jan 13.

8.Arora RR, Chou TM, Jain D, Fleishman B, Crawford L,
McKiernan T, Nesto R. The Multicenter Study of Enhanced External
Counterpulsation (MUST-EECP): Effect of EECP on Exercise—

Induced Myocardial Ischemia and Anginal Episodes. The Journal of

2015574100 %—% S—H

9.Feldman AM, Silver AM, Francis GS, de Lame P,
Parmley WW.Treating Heart Failure With Enhanced External
Counterpulsation (EECP): Design of the Prospective Evaluation of
EECP in Heart Failure (PEECH) Trial. Journal of Cardiac Failure.
2005 Apr;11(3):240-245.

10.Feldman AM, Silver MA, Francis GS, Abbottsmith
CW, Fleishman BL, Soran O, de Lame PA, Varricchione T for
the PEECH Investigators. Enhanced External Counterpulsation
Improves Exercise Tolerance in Patients With Chronic Heart
Failure. Journal of the American College of Cardiology. 2006 Sep
19;48(6):1199-1206.

11.Barsness G, Feldman AM, Holmes Jr. DR, Holubkov R,
Kelsey SF, Kennard ED. The International EECP Patient Registry
(IEPR): Design, Methods, Baseline Characteristics and Acute
Results. Clinical Cardiology. 2001 Jun;24(6):435-442.

12. Michaels AD, Linnemeier G, Soran O, Kelsey SF,
Kennard ED. Two-Year Outcomes After Enhanced External
Counterpulsation for Stable Angina Pectoris (from the International
Patient Registry [IEPR]). American Journal of Cardiology. 2004
Feb 15;93(4):461-464.

13.Loh PH, Cleland JG, Louis AA, Kennard ED, Cook JF,
Caplin JL, Barsness GW, Lawson WE, Soran OZ, Michaels AD.
Enhanced External Counterpulsation in the Treatment of Chronic
Refractory Angina: A Long—term Follow— up Outcome from the
International Enhanced External Counterpulsation Patient Registry.
Clinical Cardiology. 2008 Apr 10;31(4):159-164.

14.Lawson WE, Hui JCK, Zheng ZS, Oster Z, Katz JP,
Diggs P, Burger L, Cohn CD, Soroff HS, Cohn PF. Three—Year
Sustained Benefit from Enhanced External Counterpulsation in
Chronic Angina Pectoris American Journal of Cardiology. 1995 Apr
15;75:840-841.

15.Lawson WE, Hui JCK, Cohn PF. Long—Term Prognosis




EfraIMRIESREER

International Newsletters of External Counterpulsation and Rehabilitation

EfrEIMRIESREER

International Newsletters of External Counterpulsation and Rehabilitation

I :insime

of Patients with Angina Treated with Enhanced External
Counterpulsation: Five—Year Follow—Up Study. Clinical Cardiology.
2000 Apr;23(4):254-258.

16.Bonetti PO, Barsness GW, Keelan PC, Schnell TI, Pumper
GM, Kuvin JT, Schnall RP, Holmes DR, Higano ST, Lerman A.
Enhanced External Counterpulsation Improves Endothelial Function
in Patients with Symptomatic Coronary Artery Disease. Journal of
the American College of Cardiology. 2003 May 21:41(10):1761—
1768.

17.Akhtar M, Wu GF, Du ZM, Zheng ZS, Michaels AD.
Effect of External Counterpulsation on Plasma Nitric Oxide and
Endothelin-1 Levels. American Journal Cardiology. 2006 Jul
1;98(1):28.

18.Hashemi M, Hoseinbalam M, Khazaei M. Long—term Effect
of Enhanced External Counterpulsation on Endothelial Function in
the Patients with Intractable Angina. Heart Lung Circulation. 2008
Aug 13.

19.Hui JCK, Lawson WE, Barsness GW. EECP in the
Treatment of Endothelial Dysfunction: Preventing Progression of
Cardiovascular Disease. Journal of Geriatric Cardiology June 2010
Vol 7, No. 2, 79-87.

20.Zhang Y, He X, Chen X, Ma H, Liu D, Luo J, Du Z, Jin
Y, Xiong Y, He J, Fang D, Wang K, Lawson WE, Hui JC, Zheng
Z, Wu G. Enhanced External Counterpulsation Inhibits Intimal
Hyperplasia by Modifying Shear Stress Responsive Gene Expression
in Hypercholesterolemic Pigs. Circulation. 2007 Jul 31;116(5):526—
534.

21.Casey DP, Beck DT, Nichols WW, Conti CR, Choi
CY, Khuddus MA, Braith RW. Effects of Enhanced External
Counterpulsation on Arterial Stiffness and Myocardial Oxygen
Demand in Patients With Chronic Angina Pectoris. American
Journal of Cardiology. 2011 May 15;107(10):1466-72.

22.Nichols WW, Estrada JC, Braith RW, Owens K, Conti
CR. Enhanced External Counterpulsation Treatment Improves
Arterial Wall Properties and Wave Reflection Characteristics
in Patients With Refractory Angina. Journal of the American
College of Cardiology. 2006 Sep 19;48(6):1209-1215. Epub
2006 Aug 25.

23.Zhang Y, He X, Liu D, Wu G, Chen X, Ma H, Du Z, Dong
Y, Jin Y, He W, Wang K, Lawson WE, Hui JCK, and Zheng Z.
Enhanced External Counterpulsation Attenuates Atherosclerosis
Progression Through Modulation of Proinflammatory Signal
Pathway. Arterioscler Thromb Vase Biol 2010;30;773-780.

24 Randy W. Braith, Darren P. Casey, and Darren T. Beck.
Enhanced External Counterpulsation for Ischemic Heart Disease: A

Look Behind the Curtain.The American College of Sports Medicine

«14 .

Exercise and Sport Sciences Reviews 2012:40 (3):145-152.
25.Casey DP, Conti CR, Nichols WW, Choi CY, Khuddus
MA, Braith RW. Effect of Enhanced External Counterpulsation
on Inflammatory Cytokines and Adhesion Molecules in Patients
with Angina Pectoris and Angiographic Coronary Artery Disease.
American Journal of Cardiology. 2008 Feb 1;101(3):300-302.

26.Gloekler S, Meier P, de Marchi S, Rutz T, Traupe T,
Rimoldi S, Wustmann K, Steck H, Cook S, Vogel R, Togni M, Seiler
C. Coronary Collateral Growth by External Counterpulsation: A
Randomized Controlled Trial. Heart 2010;96:202-207 [e—Pub
November 5, 2009].

27.Buschmann EE, Utz W, Pagonas N, Schulz—Menger J,
Busjahn A, Monti J, Maerz W, le Noble F, Thierfelder L, Dietz R,
Klauss V, Gross M, Buschmann IR; on behalf of the Arteriogenesis
Network (Art. Net.). Improvement of Fractional Flow Reserve and
Collateral Flow by Treatment with External Counterpulsation (Art.
Net.—2 Trial). European Journal of Clinical Investigation. 2009
0ct:39(10):866-75.

28.Yang D Y, Wu G F. Vasculoprotective properties of
enhanced external counterpulsation for coronary artery disease:
Beyond the hemodynamics. International Journal of Cardiology
2013, 166(1): 38-43

29. Michaels AD, McCullough PA, Soran OZ, Lawson WE,
Barsness GW, Henry TD, Linnemeier G, Ochoa A, Kelsey SF,
Kennard ED. Primer: Practical Approach to the Selection of
Patients for and Application of EECP. Nature Clinical Practice
Cardiovascular Medicine. 2006 Nov;3(11):623-632.

30. Braith RW, Conti CR, Nichols WW, Choi CY, Khuddus
MA, Beck DT, Casey DP. Enhanced External Counterpulsation
Improves Peripheral Artery Flow—Mediated Dilation in Patients
with Chronic Angina. A Randomized Sham—Controlled Study.
Circulation 2010 [epub October 4, 2010]

31. Bonetti PO, Gadasalli SN, Lerman A, Barsness GW.
Successful Treatment of Symptomatic Coronary Endothelial
Dysfunction with Enhanced External Counterpulsation. Mayo Clinic
Proceedings. 2004 May;79(5):690-692.

32.Naser Ahmadi, Gary L, McQuilkin, Mohammad W Akhtar,
Fereshtah Hajsadeghi, Stanley J Kleis, Havey Hecht, Morteza
Naghavi, Matthew Budoff. Reproducibility and variability of digital
thermal monitoring of vascular reactivity. Clin Physiol Funct

Imaging, 2011;31:422-428.

(BRXEAT(PRnfHiE)201457 A %534
%748)

2015548100 $£—% $—H

B MIREETERFOSREEENR1EREIHER

Chung- Kuan Wu, Huei-Fong Hong, Jyh-Gang, et al. The immediate and 1-year outcomes of dialysis patients
with refractory angina treated by enhanced external counterpulsation. Clinical Nephrology, 2014; 82(1):34-4

BHTHE B IFEIYIRY T AR AN AR A 0 [0 S0 e IR
IR, RSN (EECP) T8RS R 2t o LBk
ML BT O B8 o AT B AE PR BT 0 SO0 A TP ik
NIRRT AR . AR AL 36 B, Bl
ViR 145, DEOmINITEAERH CCS ( Canadian Cardiovascular
Society ) P43, SFAIETF IR SOIRYTHT . YRI7 5 F0 1 4ER TS
1 S TE S 270 1 VW 1 B TR (9% < 7 N S Wi I M N (K5 e s |
Fo VBB LB CCS P4y /DI 1 A0 1 35 WA
5 CCS WArB A B BEGE M L], 4B 7 EECP JAYT RE
MU 85% HUH Y CCS TRAY, 1 4EJR 66% M 54 CCS T
YRR, 34 T 20 ATE EECP IRITFRIE #5532 T 4%

B EECP iafrSiRi%ab SR A E—6)

201 O AVEE BAR . BT TR IR AR ZE R /R EECP RYY
41 8 B (40% )iz 3hifE K BN TE EECP 18Y7 5 76 22,
5PEE (25%) BEhFERMENEGE, 7085 (35%) &
AR, PGS -201 I BARK A R 65% S35 1.0 Lk
MAE EECP V& Y7 J5 3 BI85 . 520 EECP 1RY7 BUR RE 5 47 42
4 R 2 A0 PR A 1o I KT A S0 ) ™ E S R SR & A
Ao 1 B LK 1 B R R LR EECP YRYT 4
ko Wil H BRI % G B R EECP JA 9T RS2 R0, Ry
R B AL 2 51 B2 s i KR AT 1 BRI . T E]
H 4 BlEE RAIEBOEH L IAEZE, 3 Bl OIHERAR, 1
B2 SNk ST A AR

Fath: Hikig A K2

Yongsung Suh , Young-Guk , SeungHyun Lee, et al. Crushed stent with acute occlusion in superficial femoral
artery after enhanced external counterpulsation. JACC: Cardiovascular interventions, 2014: 7(10): e141-142

Lk, 60 %, mIMERE, B2 JH R KBRS R
ABto 3 4FHT, B N0 sk o8 4 ] 28 S B AT 4%
Z T AY IR A S XXAR (ESH, B 6*80mm,
$E % 6%150mm, SMART, Cordis Endovascular, Warren, New
Jersey )o ABEa CT 3t S MAE 1R RS0 RE Dy S AR g™
I A R BN B B Ikt e 78 . SR, ZIBETE
SRR AR ASEZ3d EECP VRYY . B H A HZ T AT
LA TR SR S5 B R A

AL SRR BRGSO SRR TR SRR LB O S REHE
POHLBRN J GRS BT . SCARMT AP ZE 1 B N T REAL I 2%

WA WUA A . AR O Y R 05 A . AR
SRRV E SRR ARG A 2R R . AR BITRBERAT,
B RAE AR S 2 SO, AR 2B G B A SR g LAskE
G AT S BRI
WA AR, AME I SO UL, TR R
ENABARI RN, SNHME AR H 55 L. A%
B TR AT TE S S A A i PRSI ke v B R AR L 1Y)
SRR TR OLRYIA ] . ST AN MU PR A AR I LA
g S I T G B, I SRR KRB Y R A TE I PR S B
FAHERE T o
Wtk WikTE AFE

B EEREINREHIENRER TR EMR T SR MEFK
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JEXHRR : The immediate and one-year outcomes of dialysis patients with refractory angina treated by

enhanced external counterpulsation.
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Hith: Wik b K E

B EANCESEREENEINRIEETIEER R

JRIHRRR : Interaction between cardioverter defibrillator and enhanced external counterpulsation device.
{£& : Celik O, Aydin A, Yilmazer MS, Sarigul NU, Gurol T, Dagdeviren B.
Pacing Clin Electrophysiol. 2013 Sep;36(9):1104-6. doi: 10.1111/pace.12178.
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HETH . BRARFAELRIIE (81172774)
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TEBERIAY: LLLF, FARBEIN, FEMAFRRRL R EB
WIEH : TL5, E-mail:doctorwhyu@163.com

The applied value of portable transtelephonic
electrocardiogram during enhanced external counterpulsation

Objective: The aim of our study was to investigate the applied
value of the portable transtelephonic electrocardiogram(ECG)
to the patients out of hospital during enhanced external
counterpulsation(EECP), by analyzing the detection rate of
arrhythmias and the change of heart rate (HR).

Methods: 268 patients out of hospital with the symptom about
heart were received by EECP and took a portable transtelephonic
electrocardiogram recorder at the same time for detecting the change
of HR 6 times during the whole time of EECP , and the patients
were able to make a portable ECG recorder when some symptoms of
arrhythmias occur. Blood pressure(BP) was monitoring meantime,
12 leads ECG was recorded before EECP. Comparing the changes
of HR and BP of the patients before and after EECP , analyzing the
detection rate of arrhythmia between portable transtelephonic ECG
and 12 leads ECG recorded before.

Results: A total of 1658 transtelephonic electrocardiogram
strips were collected, the rate of effective strips was 95.1% (1576/
1658). At the end of the EECP period, 68 (25.4%) patients with
arrhythmias were recorded by 133 transtelephonic electrocardiogram
strips, whereas 33 (12.3%) patients were recorded by 12 leads ECG
(P <0 .01). There are marked change in HR and BP, both of them
were lower after EECP then before EECP, HR (74.04 + 11.48
vs 68.84 + 10.79, P< 0. 001), systolic BP (129.67 + 12.17
vs 124.99 + 12.68 , P< 0. 001 ) diastolic BP (74.06 +8.23 vs
72.73+7.19, P<0.01) .

Conclusion: The portable transtelephonic electrocardiogram

was superior to the standard 12 leads electrocardiogram for detection

2015574100 %—% S—H

rate of arrhythmias in patients out of hospital during EECP. It is
useful and convenient for record the changes of HR anytime.

Keywords: Out of hospital patients; Transtelephonic
electrocardiogram; Enhanced external counterpulsation ;
Arrhythmias;Heart rate; Blood pressure
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Effects of external counterpulsation on motor nerve function in

cerebral infarction patients at recovery stage

[ ]

HE SRS AIRST I 0 IAESESS 3 ~ 10 H I
ABETE AR E IATFE 8 GRS T R, 71k 40 B84 BEML
O3 T4 (RIMNZIELL ) B C 4 (HRSE25iayT 4l ) 45 20 6,
KR B2 )28 30175 & Hi v ( Motor Evoked—Potential ) Az H %
A TE TG ZBEJT (ADL) XF B F ARSI RIS PRI, 451 i
— LA TG B2, HA T, 7E3897Y7

LETS, RANIMITL 23 ADL 1 Barthel #8502 B £
RGeS A A H W B . 4538 RSN TT{f
IR B0 i 8 — B o 6] P38 Bl 2D e A B it Bk 5

[X@F ] CHRED ; EER ; BIRE ; 8%k
. U0F; E

Abstract:

Objective To investigate the clinical effects of external
counterpulsation on motor nerve function in the patients with
cerebral infarction at recovery stage (in 3—10 months after initiation
of stroke without fully recovery). Methods Forty patients were
randomly divided into group T (receiving external counterpulsation)
and group C (receving regular interal medicine) with 20 cases in
each group.Motor evoked potentials ( MEP ) and activities of daily
living (ADL) were evalulated before and after treatment. Results
There was no significant difference between two groups at baseline.
Barthel index as well as motor nerve system function were obviously
improved in group T compared with group C after intervention.
Conclusion External counterpulsation may be favorable in improving
motor nerve function in the patients with cerebral infarctionat at a
long period of time.

Keywords: exteranl counterpulsation;motor Evoked—

potential;activities of daily living;Barthel index
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Qu Qiangl, Yu Yanyanl, Yang Rongl, Chen Wenhual,2,Wu
Ruiliang]

1 Department of Rehabilitation Medicine of Shanghai First
People's Hospital , Shanghai 200800

2 Corresponding author

JG, AR ED IR T ARSI, ARSI, H

— A REIRRARCRFGER, RATRRWAEILSS 3~10
A WHATASNZIRYTY, WERE — RN s 2 0hE
AETE L.

1. MRk

L1 XI5 40 B35k A AR B S AR AR E R T2,
¥z G R E R 2 iR T B E RT3 A2 )5, ik
R REREAT, JRXT B EHIFE B # TG I shEE ST (ADL),
MZARAEPEy . CT B MRI FRURRM 4 £ 3 o H P st il A
H 30 B, BEURIE 18 B, 13 BISNEE 2 IRINATFER R, fEibdt
T CRENLA g 2 4, RSN (T4) 20410, FHh5 16
B, L4, FHERA (62.89£2.37) ¥, KmIEIZ:H
Jy (122£30.15) d, k8e2W3Rs74l (C41) 20 ], FHrpls
1361, L& 76, FHERN (65.1+221) %, KRAtEN
(135£36.75) d, 2 —RFTR BILLM R G F 225

L2 W5 Jr ik s 26538 3hif R ML (MEP) % %5 K F T
2 Medtronic Keypoint DA 337 2k 48 Fil o 6 35 HR Kz Bl
Zoil AT PR S | (— IR RERIEAS ) PO Rk
EAE 12.5em, BRI K 1 D)3 A MR EE 2.5T, H
P12 Keypoint U, / 75 & AN HEATIE 3% 0 R HE0L,  FJR
WEET AP, T e B /NIRRT, R B R AN
15%, AL SRV PE IS, RIS, 3% ki 4t
WIEHE, KA AT S E BT A1k, S il s e
H 100%. Xt 2 20 83 S 8 M ABCARTR Y 7 i EA 700 2 AR

1.2.1 0 %2 48 #5: H % 2B 36 16 3l ik J1 (ADL) 31 & R H
Barthel $8%4%, £43% 100 43,

122 39777k RSl (ECP) R A 3RS
. H$%W&QW%Lm¢%i% M%u%lR&ﬁ
i kA5, TEOIEETTRIIE R, MR, sl bk i
@LEEIQWUWMﬁ%@mﬁWm&,j@%%%%,
SEETHUR, FERARSMERE Y, #moHke, RREIAK
T 0.04MPa, 1R /K. 1/NE /IR, 24 K 1VI7HRE, 3497
FENIEIT B, BT 2 .




EfrEIMRIESREER

International Newsletters of External Counterpulsation and Rehabilitation

EfraIMRIESREER

International Newsletters of External Counterpulsation and Rehabilitation

I = zusz [N

L3 5rirdehs: HAELE Shah i L i (MEP) (1) #il
WEIE (T%), (2) AR (ms); WRERIIT 24 S LT
REFIEFTE, (3) B (v )y RILLBNEIEFE TR, A
SEFEFR: Barthel #5L, M40 100 43 ARIEASS M H B3
FERRIFO R 4 AHBE: 60 ~ Zr WEREEAKH, 40 ~ 59 43
AT, 20 ~ 39 I3 NE AR, < 20 3N TE 4K

LAGE A4 2 LT LR FH A HEAR A LRG3,
LHNTIIG R FIBIRT ¢ K. P < 005 HEFAGH2E L.

2. B4t
2.1 24IBIT AT G MEP bLA w6 i 28 1 N 32 Bl 4
MEP, 7EIGJTRT T 400 C 455 b e 5 F I e de i e ]

WS, Wk (1)

i 72 ARSI AEIRYT I, C AU 5 TR T A E
WA, BB ES, WTARITE, B EERR
JTRT LR TR, 22 A A B3 22 7 (P<0.05 Bk
P<0.01); A7 T AWM S 6, S ER 1, B BFEMRK
T CH (P<0.01), Y7 JE 2 HIL IR LB IR A Gt B X
(P<0.05), W% (2)

2.2 PR R IR 5 E59RY7 5 Barthel S804 HAL 5
YRITHT LA T 4HIAYT T Barthel 1505 (P<0.01), C4
JTeRFA. JRITIE T A5 C A4S BRI (P<0.05) . 1L
x(3),

£ (1) 24Uk SR R T (MEP) bR

3 vhig

IR B8R I mT SR PE R IF S A vh 5 B R D R .
AL T IS, TA MBI R, TR S AR RN A
AT 3 A H Bk, ARS8 Sh BRI S A 48 B )
RETLIA G [1][2], SRTMHHLEL E A ROt & i4E

B AR, b, 3R AT 45 il R G A A 7 1 it — B RS AT
R e R 5 R ORI R e 2 Zh A = AN P A 45
[, RIFSEFEEH, T RE R B R N AR rh g o 2L I T A
SEREME EE, B A E B R O LR E IR T A
A BIRE J) (ADL) 55 B AR T B a A e AR ELHEAR O 3],
ADL V8 & —FPZRaiE s 71, ADL e 7 RS BT
ShAMRE R, A T HIWT 3 00 B Bl AN 1 B 3
IR (4], T AAS S0 UG4S b 2B 2 I SE 3 H 5 R Rk
SEAERE , e B s DR B, Wil ADL il
A= MEP JX IR AR 2 WA 1AM 1A T 5 i IR AE 26
iz shurie stk

MEP REZ WL W28 128 sh i e D R [RPRES SR FHRE

AR AR SC I 2 H 45 SR R, T 49 ADL [ Barthel 45 %1
VA HE B 2ei7 & B 30 A W B — B0 . 3 ST (1]
Xt 2007 4F LA HT A SE B T8 HEAT 19 Meta S HT45 R —5, B 50
JRVRAN B 0 28 D B RR BE A R A TR HR 4 [l it
SIHTHE B AT I RIS 1t AN BE MRS 1 S AR S i v 1
BUAYT R T BRI e IR IR . (ARSI LR E
DHIRE—F A D] R R RON O RE S IR
AR I 2 D RE B 1 R BINA YT Tk

2% 3k :

[1] “JUR” BRI . kM vh R R M BISE (0]
. EEERE#SRE, 2001, 16 (5): 300-306

[2] XUSEE, TRUSEE, FSARS. B A S g )
IBPERYRFFEERE (7], hEA PSS, 2012, 7 (11): 902-906

[3] ##E, KR, WESE, % AEPRERENE
TR KR AT (0], AR SR E A (BT
%), 2012, 2 (3): 4-9

H 2K 1|% 1] 8 % AR Vidl % " S, A L S
i?ﬁiiﬁzfl iifffo ﬁﬁffi ik&:; WO U M TR 30 2 B R . 25 PRI ﬁﬁ;?iﬁgzigﬁﬁf;mEszﬁgj%fﬁ?
T 5 LI 20 92.7+3. 4% 27,342, 1k 47540, 14% S FHE AR A S B TR (51 SR 0L 4:2_47f - ' A '

s 4o, MED 22009 DR 1A 97 5 R - | .
CHL R FRE 20 05, 445,05 26,9426 2754011 M H NN R EAE 124 . RO RE AR i | [5] Pe'nmsl (.}, Alagona G, Rapisarda G, ‘el al. TranS(jramsl
T FE FI 20 94. 845, 15%x 37,342, Liex 300 0. 13 UL RSBV ST RO A, FL5132 MEP Shigi e, fuzgy — moenetic stimulation afrer pure motor stroke. Clin neruphysioll]]

i SCHNSE EREE , *P>0.05 SCHEMSE TR , **P>0.05

2.1

#(2) 24197 G i PR S Tl (MEP) R4

LHRE M AT ARAMIZ [6]5 AR MEP /NN FITG S 1 5 LT
i, DIREIRAZ S, WOIRANITE B E IR RSN G T R 1
7 MEP #5300 , H H BRI R AR AT R EZ . IASHIZS
RATLAE R, JAYT ATEN (3 Barthel 45507 5r—fi% , {1 MEP 1%
BLE T, AN IR IR H ADL AT DI — R
M MEP 0] LU BGI IK AR AL TS 4R (7).

2002, 113 (10): 1536-1537

[6] XUEEES, FAFTEE, Afd. RBGE K B e S bemie b
Je W AR AL R AR SRS [J]. MR SR i TR, 2000,
9 (6): 497-499

[7] JEHE, 229, W/ANE, 5. IR IGE B K AT A%
Y £ 5 A NI ST REMK A 1 PFAR (1. h E IR REE S 2004,

ZH 25 15115 A (T%) BRI (ms) Wl (u v) MBI TS D ek U 8 (13): 2416-2417

CH =% 20 85.9+5. 65 26.8+3. 4 505+0. 13 e ! A3 A, BT : . g A —

Tég ;“:“Jlfg 20 75.1+4. 798 22.443. 28 75040, 2148 SR LU, o, o, g 1S RER AR RS IR
SRR BRI G, Bt e U SRRSO, 2001, 9 (5): 264-286

CHL FH TR 20 94.445.25 35.943.35 53040. 17 TR, RIS RN SOT O 2, S D i 3 *[Z]:iéag %iﬂi ﬁ?}i %&Fiﬁiﬂmﬁ%&ﬁ

L SRR 20 5 4d d0n 20 949 20/ 6500, 3 AN B MCERRATIE IR (8] 5N O T ) [0], M AR 24 B RO [J]. O I R BRf 2k, 2003, 12

i . 5ECENSE LR , HRIESRESERERY#P <0.01, KiE## P<0.05
SCHM & P EbE, AR SR 8 APLO. 01, #RE A APL0. 05

# (3) 24LiRJ7T i Barthelfi B E 7y %

VRO ST SR A B L AN MO TE i i T A2 AR AR, ZLANL e
BRI g o380k, MUANDR, MURGEE T B, DATAT S I A

M — MR, MRAN AR XT PO A R i) WURE AT
AU, SRR AL A LA BB R
A5 PHRCANR T AR LA A I R DI 338, 2L B Y
JUL PR e 48 R 7 A IR . BRI, RO R AR T A

(3): 242-243

[10] P, (RSN ARG A s R T e S
MU [J]. OBt 2009, 30 (5): 749-752

[11] WHEE. RAMNIAYT Sk B M A i RGP
[D]. PWil; PujllR2E-LAR 2R A 2= A 3. 2007,

T cil R “wsh” iz s [10]. (RIZEATFT (FERAZFEF)2014F2 A% 28565 24)
VAT R 65.56+3. 05 66+4. 30
RIT G 78.89+2.413% 70. 0£3. 463 3%

T TEIRITRIGEEER , XP<0.01 ; THSCHERTTRAILE , XX%P<0.05

«20

2015548100 $£—% $—H

2015574100 %—% S—H



m 1
I ek

EfraIMRIESREER

International Newsletters of External Counterpulsation and Rehabilitation

o8 i TR B AR S S A A A i 2 AR AL P o 4

The 3rd international EECP symposium was held in Beijing
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Warmly Celebrate the Founding of the international EECP Society
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