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(EE] a® FPoEwE (CMR) lEERSisiikmE (PH) BETEHNRR, & MAKE
S0 FERATNIZIFT CMR K2 PH B 90 4], #4rH CMR BGIFHRLOIRE R : f O MALEE
IRRWIABUES (EDVL) | iAKW ZAFER (ESVL) | AR 485 (SVI) | SHimsa%t (BF) , AERA
EIMANGINGI (TAPSE ) o MEDTA SN B A ET LM AN RFF (MACE) o RAIBHSIEEAR ¢ K 5% k A
MACE ##% (MACE 41 ) S5 K% MACE #% (non-MACE 41 ) () CMR 845347 Hed, ST Cox Bl JRURS: 1] )
REH AT 28 i SR RIS IO R 2R, AR 3738 TAERRE (ROC) M ZIR1S B E AR WHEZ il Kaplan-Meier ZE77
ik, 4% 5 non-MACE 4, MACE 4B #4705 EF, Z0% SVI, TAPSE ¥ [ (27.00419.92) % vs
(32.68+11.34) %. (29.144+8.73) mL/m* vs (35414+11.59) mL/m*. (12.51+4.17) mm vs ( 16.04+7.37) mm],
4502 EDVI #1 ESVI ¥715 [ (139.72+48.70 ) mL/m” vs ( 116.07+£44.79 ) mL/m’>, (104.26+42.88) mL/m" vs
(79.37£35.67) mL/m’], ZRWHGITFEL (1=—2.065, —2.286. —2.089. 2.076. 2.668, P ¥<0.05) . £}
RO R R, Z20% SVI, TAPSE J& PH % &4 MACE RS2 R 2R XS L (HR) =0.942, 0.904, P=
0.039. 0.022]. ROC HhZEAfiERI 7203 SV, TAPSE Mt E#RWHE /3510 30.27 mL/m’, 15.65 mm, Kaplan-Meier 4=
R4 7R 24 LVSVI<<30.27 mL/m’*, TAPSE<{15.65 mm i} MACE &40 (P=0.001. 0.019) , &# K4
MACE [ PH (& 750 . A OThRES#2E, TAPSE. ZE0%E SVI AJ{EN PH % & /l: MACE ({7l Sr 0 R & o
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Prognosis value of cardiac magnetic resonance cardiac function index in patients with pulmonary hypertension
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[Abstract] Objective To explore the effect of cardiac magnetic resonance (CMR) imaging parameters on
prognosis of the patients with pulmonary hypertension (PH). Methods Ninety PH patients, who were diagnosed by right
heart catheterization and received CMR examination in our hospital, were enrolled for this study. The cardiac functional
parameters, including end-diastolic volume index (EDVI), end-systolic volume index (ESVI), stroke volume index (SVI)
and ejection fraction (EF) of the right ventricle and left ventricle, and tricuspid annular plane systolic excursion (TAPSE),
were analyzed. The study end-point was major adverse cardiovascular event (MACE). Two independent sample # test
was used to analyze the differences of CMR parameters between MACE group and non-MACE group. Cox proportional
hazards regression model was used to determine the independent predictors of end-point events. Kaplan-Meier survival
curve was drawn based on the optimal cut-off value of receiver operating characteristic (ROC) curve. Results Compared
with the non-MACE group, the right ventricular EF, left ventricular SVI and TAPSE were decreased in the MACE
group ([27.00£9.92]% vs [32.68 % 11.34]%, [29.14+8.73] mL/m’ vs [35.41 +£11.59] mL/m’ and [12.51 £4.17] mm vs
[16.04=+7.37] mm), while the right ventricular EDVI and ESVI were increased ([139.72+48.70] mL/m’vs [116.07 &
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44.79] mL/m” and [104.26+42.88] mL/m’ vs [79.37+35.67] mL/m’), and the differences were significant (¢=—2.065,
—2.286, —2.089, 2.076 and 2.668, all P<<0.05). Multivariate analysis showed that left ventricular SVI and TAPSE were
independent predictors of MACE in the PH patients (hazard ratio [[/R]=0.942 and 0.904, P=0.039 and 0.022). The optimal
cut-off values of left ventricular SVI and TAPSE determined by ROC curve were 30.27 mL/m” and 15.65 mm, respectively.

Kaplan-Meier survival analysis showed that the incidence of MACE was significantly increased when left ventricular
SVI<30.27 mL/m’ or TAPSE<15.65 mm (P=0.001 and 0.019). Conclusion The left and right heart functions of PH
patients with MACE are poor. TAPSE and left ventricular SVI are the independent predictors of MACE in the PH patients.
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fifi sk & & ( pulmonary hypertension, PH )
S — i LA A PR BE T A7 P8I0 A R AE A 1l R 3h
J15 AU B B R OIRES A R IR R T
a2, 2 NS RAEG D ERE T, 4
L2 A (right heart catheterization, RHC )
22 PH 1 “&briE” , PH #0E SCNTERE
RAET, & RHC KaArilfGig-F- 2t sk ( mean
pulmonary arterial pressure, mPAP) =25 mmHg

(1 mmHg=0.133 kPa) . {H RHC KA 0] A1
HUBT R, JF B2 s R s iAok, R e
PH &RV N HAZBR . A .03 (ultrasonic
cardiogram, UCG) 2112 PH M—Ziii&r FB¢,
BZBEERY . Tk ZXAROLA B A BR
[ A OB, i UCG TEiEHEmM IS
OYIRESE HI A EWR B AE T PH &
U AR W™ A0 I T i st Bk 8 i 4
JAYEE )2 PH BE O IREA A A7RE ) 09 20
KR OIS LG IEALTE PH B E T
B EZOEH .. OIE#EIEYR (cardiac magnetic
resonance, CMR) JE—FZ (i, 2S48, £F
SRR B, ROLRETCR] . MERPH.OZE DRE,
7€ PH B BEYT A 2R,

AT CMR Wi PH A8 E O I RETEAR,
KT PH BH A FEOLMEANRFM (major
adverse cardiovascular event, MACE ) {97t 37 Tl
R, JFIPMXEeRFRx PH & FUS Ih RS 5
{FIXIERS

1 #ERFTGE

1.1 AT % AR 2015 SRR R 2723l E
() PH 2 WibriE™, I8 2012 45 5 H % 2017 4E 8 A
T REER R BIERZ RHC KAIZH PH &
H 90 (L2 79 51]) o WEIHFA R WA Bl s

pulmonary hypertension; magnetic resonance imaging; cardiac function; prognosis
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ik ( systolic pulmonary arterial pressure, sPAP) .

&7 ok Wit s ik & ( diastolic pulmonary arterial
pressure, dPAP) . mPAP. fifilil%&FH /) ( pulmonary
vascular resistance, PVR) | £0E%C (right cardiac
index, RCI) %, Z4AMRHE: (1) £ RHC Hi2H
PH Jf HARZAEMNAYTY; (2) CMR K5 RHC £
et T 2 M (3) B CMR ke &gk
SIFFANERE; (4) CMR EUG ik 22 M &
JEALBRELR 1Bk A A FEME G Bl ik R R ( chronic
thromboembolic pulmonary hypertension, CTEPH )

FE A 2R & IE AR (balloon pulmonary
angioplasty, BPA) JR¥7, HAEE 2Rk
FEMER I 2593097 . il 12 B A s
RICF A B L SRR kA SR A Ta, Bl
ViUEREY 2018 4F 5 H 31 H.o BEDIZ S KA
MACE, ARG OEm R AR . IR |

WMEEEOERRE . BT, MRS FENER K
4, 4 PH S 43N MACE 41H1 non-MACE 41, 74
Wil R ER R R E B e PR bl i ik, T
AZIRFEYTE CMR KA 2 2uF H MR EZS 5
ZN T

12 AZAKF CMR #

12,1 HExX% KAEHE GE A7 1.5 T Twin-
speed Infinity with Excite II #8SRIMEILIRFAHEIYL,

8 JHIA AP R, PR, SR 4
PR fa SIS RE (fast imaging employing steady-
state acquisition, FIESTA ) J¥41, FREUAEO0%E
Oy DU O K. CMR HUZ IR, S fLsE
WARSH R . FEERE (repetition time, TR) /[A]
WeRtE] (echo time, TE ) A min full/min full, #H4%
il 45° , WM 125 kHz, LEF (field of view,

FOV ) K 35 emX35 cm, #ilfh 224X224,

HZIEHN 8 mm, JZBEIEEN 0 mm, BUIKEL
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( number of excitation, NEX ) & 1, 3kHL 10~14
JZHEIER, BZEEEA R 20 AN, 2K
FHFWACRBEA, RO AR 2GR 4 ]
TR 8~15s,

122 HEfELr K CMR FgfEEEE GE 2~
H AW 4.3 #EHAR AR T AR, W Report Card
3.7 B AFHERT CMR Bdla oAt 7eRifl (S FIESTA H
SERMG LT A0 E . OB, S RIHE
Wi AR 5 & SR AR TG A B A0 =
FLEOHNES OAMERE, KOs SRS
HER AR AUV Ry O ) —
oy, HEEATE AR R AR A
DE . ALEFFHRARIHAR (end-diastolic volume,
EDV) . Wi AR (end-systolic volume,
ESV) . A (stroke volume, SV) . /Do
H& (cardiac output, CO) . HFI43%% (ejection
fraction, EF) , Jil#.ONUE & ( myocardial

mass, MM ) : MM= (ARBEZE T — 0 Y 2
) X1.05, FIRAHE AR Bl Bk LUAH B 1A 1 {4
A (body surface area, BSA ) #HAThruEfL,
3 E A EF AN S FRFE 5L (end-diastolic volume
index, EDVI) . WK IAEFFEEL (end-systolic
volume index, ESVI) . H&if%y 23840 ( stroke
volume index, SVI) . .[>38%k ( cardiac index,
Cl) . DAL 8% ( myocardial mass index,
MMI) . BSA 352430 BSA (m?) =0.006 1X
Hm (em) +0.012 8XfABTE (kg) —0.1529. it
P E R ETEEL (ventricular mass index, VMI)
VMI=%F5K KA LE MMAEFSKAIIZE0% MM,
TEPRUEDT I D H R G b, AL I AR S &
SEAIA I A P B B ORMEE R, —H
22 0 b B AP A 7% ( tricuspid annular plane
systolic excursion, TAPSE) ', WA 1,

&1 TAPSE ME7Fi%

Fig1 Measurement of tricuspid annular plane systolic excursion (TAPSE)

Tricuspid annular systolic excursion, a measurement of longitudinal shortening of the right ventricle, is the distance from base of

the tricuspid annulus to the ventricular apex in the middle views of 4-chamber heart end-systole (A, C) and end-diastole (B, D). The

distance difference between end-diastole and end-systole is TAPSE. The patient in the major adverse cardiovascular event (MACE)

group has a TAPSE of 8.5 cm (A, B), and the one in the non-MACE group has a TAPSE of 22.5 cm (C, D)

1.3 %tz R SPSS 22.0 # kT8 At
MEG 2R, BIESSAMTHERRILL x££
Fon, WAL LR PRSI AR A ¢ ks T4
TORHLAGIECR A 8RR, PR LR (R
1E) o Ki%ok Fisher BYIMERIL . X T 2R H R 40T
g5 P<0.05 BIZHL, SRH] Cox BLA XU [l 15
IR T Z2 2R 400 (IRT LR %) DA 2
PR BN 2R . 232108 TAERHE (receiver
operating characteristic, ROC) HHZE/#r, 11H 2y
BHEE ( Youden index ) FHEZHZE Cox A7
2 A G E R SR SR L B T 09 fe A AR
WiE . KM Kaplan-Meier 32X AN [R] 7KL HE b
PBF AT BBKiE (o) R 0.05,

2 &% R

2.1 MACE 45 non-MACE %1 % % — % 6 R
#L5 RHC # &% R A4 90 il PH £, K
Viltal Ry (46.5+22.6) ©~H. &4 MACE #
21 ], £%k4 MACE & 69 i, W4lEEN
NGt EE . R DAL TIRE T .
PH KM S TG E L (P ¥>0.05) ,
RHC #4558k MACE 40 sPAP. mPAP,
PVR 5 F non-MACE 4, ZR¥ASI¥%5E
X (t=-—2.595, —2.173, —2.985, P=0.011,
0.032, 0.002) . WLFE 1.

2.2 MACE 215 non-MACE %4 CMR s 3 A&
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ok W 2, 5 non-MACE A, MACE
A% EF, A% SVI fl MM, TAPSE %
i, Z2RHEFIFEE L (1=—2.065, —2.286.
—2.286., —2.089, P=0.042. 0.025. 0.025,

0.040) ; £7.00% EDVI. ESVI ¥ TH5E, ZRMAS5
iEE Y (1=2.076. 2.668, P=0.041. 0.009) .
#&78 MACE 4 PH 35 42 . A O DIRE B 2=,

%®1 MACE 485 non-MACE 4/ PH £2EEAEFRKE RHC MELER
Tab1 Demography and RHC measurements of PH patients in MACE and non-MACE groups

Parameter MACE N=21 Non-MACE N=69 Statistic P value
Demographic
Age (year), x - 45.57+17.35 43.03+13.37 t=—0.718 0.475
Female n (%) 16 (76.2) 63 (91.3) r=2.614 0.141
Height A/cm, x£s 163.00+5.49 160.98+5.26 t=—1.522 0.132
Body mass m/kg, x +s 60.45+11.78 59.10£9.92 t=—0.521 0.604
WHO CFC II//IV n 8/12/1 45/22/1 Fisher exact test >0.05
Classification of PH 7 (%) Fisher exact test 0.470
IPAH 1(4.8) 13 (18.8)
Associated with CHD 4(19.0) 9 (13.0)
Associated with CTD 12 (57.2) 30 (43.6)
CTEPH 4(19.0) 14 (20.3)
PH with unclear multifactorial mechanism 0 (0) 3(4.3)
RHC measurement x£s
sPAP p/mmHg 99.43+28.95 84.33+21.41 t=—2.595 0.011
dPAP p/mmHg 36.28+12.05 31.20+12.81 t=—1.613 0.110
mPAP p/mmHg 61.10+17.38 52.59415.17 t=—2.173 0.032
PVR (Wood unit) 22.094+17.41 14.5746.54 t=—2.985 0.002
RCI(L*min '*m °) 2.11+0.88 2.47+1.03 1=1.799 0.075

MACE: Major adverse cardiovascular event; PH: Pulmonary hypertension; RHC: Right heart catheterization; WHO: World

Health Organization; CFC: Cardiac function classification; [IPAH: Idiopathic pulmonary arterial hypertension; CHD: Congenital heart

disease; CTD: Connective tissue disease; CTEPH: Chronic thromboembolic pulmonary hypertension; sPAP: Systolic pulmonary

arterial pressure; dPAP: Diastolic pulmonary arterial pressure; mPAP: Mean pulmonary arterial pressure; PVR: Pulmonary vascular

resistance; RCI: Right cardiac index. | mmHg=0.133 kPa

%2 MACE 4% non-MACE 4 PH £& CMR (L IEESEILER
Tab 2 Comparison of CMR cardiac function parameters of PH patients between MACE and non-MACE groups

x*s
Parameter MACE n=21 Non-MACE n=69 t value P value
Right ventricle
EF (%) 27.00+£9.92 32.68+11.34 —2.065 0.042
EDVI (mL *m °) 139.72448.70 116.07+44.79 2.076 0.041
ESVI(mL *m ?) 104.26+42.88 79.37+35.67 2.668 0.009
SVI(mL *m ?) 35.46+12.86 36.694+17.68 —0.298 0.767
CI(mLe*min '*m %) 3.01+1.16 3.02+1.46 —0.011 0.991
MM m/g 37.22+13.51 38.53+18.57 —0.298 0.767
MMI (g *m ) 23.21+10.20 24.14+12.75 —0.306 0.760
Left ventricle
EF (%) 48.27+8.89 50.824+10.41 —1.016 0.312
EDVI (mL * m ) 61.87+20.78 70.74426.95 —1.385 0.170
ESVI (mL *m?) 32.74+14.73 35.33+18.70 —0.582 0.562
SVI(mL+m ?) 29.14+8.73 3541+11.59 —2.286 0.025
CI(L*min '*m™) 2.46+0.77 2.92+0.99 —1.931 0.057
MM m/g 30.59+9.17 37.17+12.17 —2.286 0.025
MMI (g *m ) 19.11+7.31 23.36+9.80 —1.834 0.070
VMI 0.98+0.64 1.21+0.83 —1.187 0.238
TAPSE d/mm 12.51+4.17 16.04+7.37 —2.089 0.040

MACE: Major adverse cardiovascular event; PH: Pulmonary hypertension;, CMR: Cardiac magnetic resonance; EF: Ejection
fraction; EDVI: End-diastolic volume index; ESVI: End-systolic volume index; SVI: Stroke volume index; CI: Cardiac index; MM:

Myocardial mass; MMI: Myocardial mass index; VMI: Ventricular mass index; TAPSE: Tricuspid annular plane systolic excursion
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2.3 Cox WHlRIew AR KN R
5 P<0.05 =48 (£7.00% EF. EDVI, ESVI,

Zelx% SVI, MM, LUK TAPSE) #F—44 A Cox
EL A8 XU [l ARS8, SR 1) AT LR YA T 2 R R 53
Mr, 453 (% 3) RZA0ZE SVI I TAPSE J& PH
& K MACE ROy M R 2 AU L ( hazard
ratio, HR) =0.942. 0.904, P=0.039. 0.022) .

&3 905l PH £E MACE HI%E X Cox EIFSH
Tab 3 Multivariate Cox regression analysis of MACE

24 AAMESH A “EHELE MACE”
VERZWikrEXT TAPSE K200 SVI 2 284
il ROC <k, W ROC HhZk i iE I mc Rk b (E
(£ 4) #4704, I4:H) Kaplan-Meier 4= £7 14k
(F2), R ERNS4E0% SVI<30.27 mL/m’,

TAPSE<(15.65 mm I PH % MACE &40
(P=0.001. 0.019) .

%4 905l PH 23 MACE i) ROC HZ&5#f
Tab 4 ROC curve analysis of MACE

in 90 PH patients in 90 PH patients
Parameter HR (95% CI) P value Parameter Optimal cut-off value AUC Sensitivity Specificity
LVSVI 0.942 (0.890, 0.997) 0.039 LVSVI 3027mLem °  0.658  0.619 0.696
TAPSE 0.904 (0.829, 0.986) 0.022 TAPSE 15.65 mm 0.668  0.857 0.536

PH: Pulmonary hypertension; MACE: Major adverse
cardiovascular event; LVSVI: Left ventricular stroke volume
index; TAPSE: Tricuspid annular plane systolic excursion;

HR: Hazard ratio; CI: Confidence interval

1.0 = TAPSE >15.65 mm
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PH: Pulmonary hypertension; MACE: Major adverse
cardiovascular event; ROC: Receiver operating characteristic;
LVSVI: Left ventricular stroke volume index; TAPSE: Tricuspid

annular plane systolic excursion; AUC: Area under curve

LOp—=x.. LVSVI>3027 mL/m’

08l ) N
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T

Survival rate

LVSVI<30.27 mL/m’ '

|

0 . . . . , B
20 40 60 80 100

Time #/month

2 ETF TAPSE (A) . LVSVI (B) K PH &) Kaplan-Meier &£ 77 i £
Fig2 Kaplan-Meier survival curves for PH patients based on TAPSE (A) and LVSVI (B)
A: Patients with TAPSE>>15.65 mm have better survival than patients with TAPSE<<15.65 mm; B: Patients with LVSVI>30.27 mL/m’
have better survival than patients with LVSVI<<30.27 mL/m”. TAPSE: Tricuspid annular plane systolic excursion; LVSVI: Left ventricular

stroke volume index; PH: Pulmonary hypertension

RIS i S

AN H CMR 858 PH B35 O UIHRIR A
5WEHMXAR, SRERAH PH &5, 5
non-MACE 41k, &4 MACE 19 21 il #1Y
RHC ¥ 4545 sPAP. mPAP. PVR ¥7}5, CMR
DIFESEA 0% EDVI, ESVI 3T, fA0%F
EF. TAPSE. Z5.00% SVI BIF&{K., £ ZE Cox 1l
A5 AR AR M8 TAPSE FIZE0y% SVI Al
“h PH B T 10 8 37 T PR 35

PH hy fili 14534 A5 K F A T BURIG 2R 5 4 v
P IEW A OERAE, MEMIER LT

Kl M4 B g0 &, A = G g w2
HAOEEW ., HOEOIUREEILIE ., FEEwRRE
HERE, it —BEm, fAOTRERAEE, A
B KEBRIE, A O G b, 52
SHEA LR, ARIFFRAER MACE 41 sPAP,
mPAP } PVR ¥+, 4.0IHE 241 EF #l TAPSE
BB, fOEASEEDVI A ESVI ¥,
$&78 PH A5 R/ H A D IIREA 42, X HIETESC
REs e =8, T ACE . AOEREEHEE
HWLEZRT O, BEAOSEY R RS
W= pm 2 5B 1 (leftward ventricular septal
bowing, LVSB) , B/ .LERABUS/N . 0%
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EPIRTIREREAR™, 2200 % SVI FEAK. [HIR,
L E R Z R O EE MR, IR0
= MM BN SiAh, D ERERE A LE MM
R AL 1T BE 5 200 20 LI JBOK B 6, oy
IR, A% BF SR PH &5 TS 4 ] 5
SR, AR SE R R4 0% EF /£ MACE
ZHF1 non-MACE M5B AGIH¥EL, HA
J& PH BBE TS (0~ WO R 25 . LR PRI m g
(1) ABFRAABEFEA S/ H A5 Z 40
T PH A LR EB;  (2) A8 MACE A5
non-MACE ZH & A D INREI 822, A EBREA O
% EF ZR8Uh, BEMSIIKERIE S, fGoER
W FAREEE R R B, 5 Ui A T T AT At o
Wk, BEWEES:; BRI O ke it
DB EE MG, RAEBMAMN . SO E T
BIREAR, ER2RAOTI R FET . CMR 1E
J—F TR RS HAEM AT B, BBCRT
WL YIEE, 7 PH OB DTS HIWT K bty 2 5¢
HEL,

A = VR i ) 2544 B 4R HLEI i TAPSE
WO PR AT O I RER T EAE R, Rushmer %5
WF9E & B 03 B NCE B R D B IR R
ORI I Pt N e P ST i (I S
)1, PH PR IARN & A=A O B AR DI R R |
SHNRESTREARNY, BT R AR, MR )
R R R A DR SV IE RN, mAkE
A" SO AERSEALL, TAPSE Sl
W ATEE MR, RIHO R O B R AR )
A PTHE HLAE TR bR, LAk, Wee it R o ge i
FREE 5.0 WU 4EHEN Ty A G o FEAT Uy iR i 1]
O ULEF e ) e i & AT, Rk TAPSE
FEAR SO RERERF S UIAR DG, A7 O Y RESZ 3T
PRI 55T A7 AR R A AR e

SERTRBF SR 45 UCG MI75 6 TAPSE fig
e PH BEMA LIS B ETGHE, X4
TAPSE<<18 mm i}, fLZEULHhfe 12, BT
XU &= TAPSE=18 mm I 5.7 £%, TAPSE %
W0 1 mm FET RSN 17%, TAPSE<15 mm
B 1 5 B 2207 Corona-Villalobos 25 ifF 597 45
RIEHZ CMR M5 TAPSE<18 mm nJ{EH
A B F A EEHE . 558, A5 R
CMR 48149 TAPSE<<15 mm A] # il /™ & 1 45 0>

Uitekfg!"™ . Aoz at /R TAPSE<15.65 mm
& PH 3 &4 MACE Byl ~r W PR 25, H
WL 35 58 40 1 HA I 9 BR(E B /N o AT R R PR
(1) AHBEWBAN, AROFFR GRS E . N
FEK, MACE 415 non-MACE #147.0>% EF 433
J(27.00£9.92) %, (32.68+11.34) %, ¥
KB O U RERE G IARE (0% EF<40%) ;
(2) AWFFE PH & L DA TIREIR 2, 7.
FDZ AAE IR = A EAE R, 22 DR 4i Tl
REREAR AT DU AR DI Re i AS R FZAE R . D3 4h,
A0 AFE (right ventricular insertion portion,
RVIP ) [RIAFAZ B0 A47.00 28 G ) 4 50 RN Ac 0 25 ] ) 4
FEA ML, 1 s A0 YN ) G 4 R T P
KB RVIP AN S & AEHESIZEEL . £F4kfk, HF
— W INE AT DU AE D RESZ P, i PH BAMEDERE
NS 2. Ah, =X PVR T RE
T RBE TR ICHE, 1 TAPSE 54705 ffir &
AEY, —WET ARG AL $80 PH B3 1
LI, 4 TAPSE<1.7 cm B PVR B A1, )
TAPSE 5170 E i far B W fAEC, Ktk TAPSE
J& PH B AU M BONA % . B2, T CMR
H1 UCG WM& TAPSE #rT AT PH &35 s ,
CMR ISR T XA /N AT XA 0 3
TEA .« DIRedA T3 AT SRR IEAL

ARUFFRLER IR, 2203 SVI<30.27 mL/m’ &
PH BHE TS 0 55— A B R 2, #8878 PH &
HHE GRS LA OIREZ . PH B
R DB WA DI REREAR, 15 A O Z P AN
BN O (1= S A T B eVt = < O (1= R
M ZE O /Y AT, 2B O E SVI
P, S—orim, MEAOE R, ERFRE
ARAMUE, BRI WA I AR e 2™
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