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Abstract
AlM
To measure the hepatic artery blood flow index (HBI)
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by first pass radionuclide method and to evaluate
its feasibility in predicting the extent of liver fibrosis
induced by Schistosoma japonicum.

METHODS

Sixty-seven patients with liver fibrosis induced
by Schistosoma japonicum were recruited. Fibrosis
was assessed in liver biopsies using the METAVIR
scoring system. The HBI was measured using the
intravenously injected nuclear isotope technetium-99-
methylene diphosphate. The area under the receiver
operating characteristic curve (AUROC) was used as a
measure of diagnostic performance.

RESULTS

There was a positive correlation between the HBI and
the stage of liver fibrosis (P < 0.01). The AUROC of the
HBI as a predictor of significant fibrosis was 0.916 (P =
0.000); when the cut-off point was set at 32.77, HBI had
a sensitivity of 87.5%, a specificity of 62.5%, a positive
predictive value (PPV) of 70.0%, a negative predictive
value (NPV) of 83.3%, and a 95% confidence interval
(CI) of 0.844-0.987. Additionally, the AUROC for the
HBI as a diagnostic tool for severe cirrhosis was 0.832
(P =0.000); when the cut-off point was set at 40.70, HBI
had a sensitivity of 96.3%, a specificity of 58.8%, a PPV
of 70.0%, a NPV of 96.5%, and a 95%ClI of 0.729-0.935.

CONCLUS/ION

Altogether, our results showed that HBI is a novel
diagnostic tool for the assessment of liver fibrosis
induced by Schistosoma japonicum.

© The Author(s) 2018. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Liver fibrosis; First pass method; Hepatic artery
blood flow index; Isotope

Wu YM, Gao SX, Yin XG. Hepatic artery blood flow index for

2018-03-08 | Volume 26 | Issue 7 |



S8, F. NREM AR IEEFN IR R AT 4 BIBERIAT

predicting liver fibrosis induced by Schistosoma japonicum. Shijie
Huaren Xiaohua Zazhi 2018; 26(7): 434-440 URL: http://www.
wijgnet.com/1009-3079/full/v26/i7/434.htm DOI: http://
dx.doi.org/10.11569/wcjd.v26.i7.434

5
19
B A oR kg% AT 4F 44, X APk IR 09 16 R0 0T £ AR
REELRAETAMNARGL B A KRHRT
Jo A A A B RGBT ) AT ko i 48 B (hepatic
artery blood flow index, HBI)i#t dn T A £F 444 64
.

T

HIO6TH] B A f R &k & F A5 AR E M5 b A
TFAEFT . £ AAIMETAVIRE 5 & G iF 4k 4F LU A2
B B hRiRg = BREAT G, B )RR B RE A k]
SCHBIL. &2 I SPSSEAF, M & 2 X F |AFAFAE M X T
1 #2(area under the receiver's operating characteristic
curve, AUROC)1E 4 # 2 HBIFR M AT £F 440 69 18

&R

F14 %% 5F2% #2F3-F44& Z [JHBI(P<0.01) 5 I
LAz E 2 EA 4. AUROCH & 2 =, HBIFAM
B EAF LR AL A 2.0.916(P = 0.000), ik
B A 32770, HOBNE 4 87.5%, H A 62.5%, M
MEFRM A (positive predictive value, PPV)#70.0%,
FA 1 F7 M A (negative predictive value, NPV)83.3%,
#295%C1:40.844-0.987. 9, AUROCW & F-x,
A IR AR = F AT AR AR 6995 BT 48 4 0.832(P =
0.000). Ak & A40.708F, B %96.3%, 4574
#58.8%, PPV #70.0%, NPV #96.5%, #295%CI1#
0.729-0.935.

&1
HBILZ — 37 R 34 I £F 4t 695 7 T B

© The Author(s) 2018. Published by Baishideng Publishing
Group Inc. All rights reserved.

KB R, BB 3, B S BRI R 4G B R

B RE: KA RMAT L 405 AT il 09 T AL £ &
NF, 2 T B Rk oA 48 25 BT AF AR AR A 2K
SRR L R AE 6T RT A YA e ) B
e 09 7 ik, FFEARRAL&KR A, A2 EERLE
#

=08, S, BRFE. NEMSIAX IR EEHUNIM IR A4 aIIm
PREAZY. HFE N SEIVZRT 2018; 26(7): 434-440 URL: http:/iwww.
wjgnet.com/1009-3079/full/v26/i7/434.htm DOI: http://dx.doi.
org/10.11569/wcjd.v26.i7.434

Beishideng®  WCJD | www.wjgnet.com

0513

H 24 5 P55 BLLE 38 7 LR S A 0 b X AL,
A 52 B S5 BT £F 4401, BERE AR NPT G 4F 44 1Y
“CERRUET AT 2R IR RORE 1R A 4k Ak i i
SRR SEPRAAERURN 2 R, @B A C TS 148 %
INETEREA. N T FHRICE) SER I AF e 2
Jiik, EERZ AT BINE R ARES F1, BUS — R
FibroscaniZ Wil Horb—Fl, 7E18 14 P RLH 28 Th 15 3150
ER, 7E SRR 98 AT & NS 1 R T R (H
55 A 0 U J 2 4 A 18 LA Bl K5 285 Rk
s B IE R A 22 57, AN se4ilE G &, AR Ik
JE IR % SR L9 45 £ (hepatic artery blood flow
index, HBI), BT H A< M0 U 2R 4E 40 R 12 W
ST, B ST R, AR ORI A 42 W
A, PARE D .

1 MRRSE
1.1 A JEHUAT R IX 5 75 I X 7 H AR i W s 2
F, 2011-01/2014-127F 52 2% 111 5 — = B &2 1z JH- 27 3l
TER L7 AR AR AE I T (D& IR o
JE SR EE A BT 280 25 BN IS G s B s 2 R |V
i PR 3 1 0 5 (2) TS 5 (3) 4 I FoAth 7 28 454
il B3 (HBBIE R A MK E, Jofl IR IE MK A3,
0 7 IR K IR P AN IS BE S 1 2 cm Ak g 7 B JRAE
BNk g AL T 60 mL/min# B, HE A N671 &
. ANEE R aSMHET RS, RATTIRHEATHIR. 1
BEPRACP B, & F =5 S

1.2 7%

1.2.1 e 4eibtg a2 F 42 35 A | S TR
I AT 23453 2354 (Doctor Japan CO.LTD) )5 #E47HE
Yett fiMassonge i, HAEMETAVIR & 48747 & 52 A
PR W7 58 UL 4EA6 20 B (R)7. 995 PR3 3 3007 s 4R %
IR ML A A e, P, DR ZE. B,
178 LT METAVIRZF 4L IE5), FURRT A 4E4E,
F2ON R HFET 4k, F3-F4 ™ AT 41 4™

1.2.2 ik Fo o i A& My AR i FHARVE J7 V28047 I 43
Br. R d b EM AR R THUR . 2RI
i, ePiJil. Pi-Hbe. HBcAbPH:CHER: AT, L,
), HBV-DNAGRBAEVI R R TR AR, i,
[ f) R %, 103 copies/mL), T-HCV. HCV RNA (4
EAEVBEARAR, L, ).

1.2.3 mixn: K&XHFZEGEARMODEL
Millennium VG Z ML, 37K AR Te-
MDP, & A\ SHRAFI T E25 mLE &, BIZIR4E60 s,
R WG, BORAEE.0, HiFERH256 X 256. [F]

O

2018-03-08 | Volume 26 | Issue 7 |



S8, 5. N DRI ST MR R AT 4ECBVIBEREAT

Renal Blood Flow

o.0
8 2 4 6 8 1812 14 16 18 20 22 24 26 28 30
sec

TONG AHUA F/L-20140818++1+/Thyroid FLOW

B 1 FE)EKMRIES = FEIBREETHVAT SETHE A BRI B: X I CEIEIREETHEG C DUBADkHtinie(E

SVEAIF KA SR 51 TE R SR 73 5L

® 1 FADBSIMRERERR

S T MFIEEU%)
4
o4 ) B/ () mean + SD =IME =AE Pa Spearman
FO 4 2/2 48.50+7.01 28.33+2.65 22.16 34.56 0.897' r=20.722, P = 0.000
F1 12 5/7 60.17+2.48 29.39+1.67 22.91 40.19 0.000'
F2 24 10/14 65.96+1.28 49.97 £3.38 23808 86.20 0.005'
F3 22 12/10 68.91+5.21 62.02 +3.21 38.22 86.15 0.273'
F4 5 2/3 71.20+5.66 69.74 +6.26 52.71 86.20 0.000°
EBIECR, "R
P DX 5 X - A% 30497 (P T i Bt 2. yres
=0

FE B L3-S 18] phh 2 E 4R PR R T SO R, 0 0 Xt
S P P T Bgf i 20 ok S0 v I T, T 3 ok 300 v
F)AH ), DA 18] s A D B ISR 3 ik 15 i ik 390 L o
REVE o0 AR AL HBT = FF 8l ke v T4/ e v
TH(E.

Gt AR 450K IR Amean+SD. A LLECR
MR R T7 2 0 IS SO S A AR 56, B3 1R
AR AR T (P<0.05). PIAELRAR B RIE R
FPearsoniZ, H i — AR NEHN, K HSpearman
% 2 B RLEE VAN SR FIR O C il 28 T AR A0 7 7%
(area under the receiver's operating characteristic curve,
AUROQ). fx i IE sIE ARG Youdendi K. K ot
K HSPSS22.08 -(SPSSA H, Z hn&F, 32 ).

Beishideng®  WCJD | www.wjgnet.com

436

2.1 BH094 5 67THIRRE, B34, FIFEEN62.385
+8.2%,; L36fl, FHFEN6T.SE £7.15. it T
N4AT.04F £ 6.94. 20t 2060 EAR BN201H 287044, BT
(11671 J5 3 B2 W1 H A g B, SR T i s
IEIT. TSR N17.0 mm+2.4 mm, AT
HEREFR A K P I 15 mm. FFIEA 27 4E A0 37403 G R
FOZt 4, F12%1245), F225:2445, F325 22451, F4Z% 5%.

2.2 B FE4” HBIEG AT 4F e ACAR B 6 AR 2 e ARG AT AT
Yk 7y AT 23 40, 3540 ALIA) e kAT 2
Rl 2 77 200 #T, MEW I LR 45 R BoR(FR1): FO4L 5F1
Hz A EEIER A BEEZERE = 0.897), F3
H5FAH 2 ) M FEEOE R R A RN EZ 5P
= 0.273). ATEFEITHH: FORASFIHAEIF

2018-03-08 | Volume 26 | Issue 7 |



S8, F. NREH DX IR SN R T4 BB

® 2 HAHEESIMRERERR

, | MFISE(%)

payi:l BIE N B/ TR () mean + SD S/VE BAE PE Spearman
FO-F1 16 7/9 57.25+7.23 29.12 +1.38 22.16 40.19 0.0001 r=0.717, P=0.000
F2 24 10/14 65.96+1.28 4997 +3.38 23.23 85.20 0.0001

F3-F4 27 14/13 68.96 + 5.35 63.45 +2.87 38.22 85.20 0.0002

YRR, AR
=3 BMNESTOT 0 0 BELFLAL,
—— FEELFAE(L

QIOME SEF4Y SREF4IL 100

AUCE 0.916 0.832

FOEIR 0.036 0.053 5

PE 0.000 0.000

95%Cl 0.844-0.987 0.729-0.935

ZWTE 32.800 40.700 0 : ‘ :

gé&j@ 0.875 0.963 0 >0 100 150

R (%) ' : 100%-specificity%

F=E (%) 0.625 0.588

BIEHTAUE %) 0700 0700 B 2 ROCHE. FilTEIFLFAENABIRAT ST 5%, F5562.5%,
BRMEFIE(%) 0.833 0.965 AUC0.916, ELA sieifitts; T iTer 4 (b QIR L) u

NFO-F14H, F2NF24H, F340 4 S5F449 40 & H NF3-F4
;& 2H 2 1) () 3T HE 085 18 B R SR PR DR R 22 4y
Mr, MR 45 B2, FO-F15F2 5F3-F42 M4 &%
P22 5(P<0.01), Spearman® 5 AH K R E (@ = 0.717, P =
0.000), £ IEAHE.

2.3 FRM R E AT L e A B E AT A G AL 6 35 T AR
AUROCH)¥libric. FO-FI4LRF241 JtF3-F441 2 |a]
HHAT 7 H, 5 R WLAR3. I His BUE E TN . 3 T 4F
Y4k I AUROC 90.916(2 = 0.000, [¥12), 4 I8 $l
LA32.8 9Lk fUN, B N87.5%, FF AT N62.5%,
B P4 T30 fE (positive predictive value, PPV)70.0%, 3%
T {8 (negative predictive value, NPV)83.3%, 95%CI
790.844-0.987; 1L i EAE 75 T ™ = AR 4E AL )
AUROCH0.832(P = 0.000), 4 IfL 75 $ME LL40.7 R
Bk s, BURE N96.3%, FEEN58.8%, PPV
70.0%, NPV 496.5%, 95%CI40.729-0.935.

2.4 HBI5 48 % 35476948 4 54 HBIME 70 5l 5 4E %,
IR i JE G 7 DS, R R KR, AR EKCR,
BN B (alanine transaminase, ALT), 2 555 &
(aspartate transaminase, AST), & JHZL 2% (total bilirubin,
TB), IML41 2% A (hemoglobin, Hb)ZE 48 k543 Al {EPearson
FHRAEGE T3 HT, 45 2R WL3R4.

3118
o 18 1 P9 T 2T 4 A R VAl 2 IO 17 . TR e VA
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FE96.3%, FFSHEESS.8%, AUC40.832, EEHReSHEfE.

97 K BB T IT R S IR BF A 4L — A s A m
AR @A Ak, S S A ATS A A T O £ 4L AR
FEI “EhriE” |, (HR 50 R 2 22 A 1y BB O
JRE VA S BURE 5% 22 5 HE RS A= 12 R 22 S a2,

SR A7 4k B el R, T K R
2 W7 1 4 A A0 (10 S AR AT RO N B 4R
SR 1 4 Ak 0 8112 W 4 A 32 7 A A ATTRIE 92 3R 1
I, FFEFSEALTE RIS I 5 10 BN R A A e o
R vk N e A PN B e R T A R s i s A i
fAIE 24, HLO&E FH K IRE U7 6 T8 Q2 W 5 72 /0
DAl FF 27 A 00 TF B, DAAERS 1) I3 A AR 0 8 A %
2 TN 3% 2% 36 b5 I AT 993 B 06T LU 28 37 110 TG 0 A 7 5
X V2 W JFF AT SN IR R S B AT, X DA VR i s ok JHF - 4
EFERENT. MRI. CTHIBHESG G S0 A, i) W 2 T
MEEITERS RSB ml A L I A8 47 R I 370 A7 45 A
JFERREAL (12 T 3R A 2 25 AR 40 1T O 2 B4R A, FHL2 Wi
TR FEAS U2, BT e AR B A B DA 1 i 2
Febs I TE A S5O0 O R 41 44k (¥ W7 T B g T 47 b
ST AT SRR, T R A7 a2, (R
Mk ] B8 P BRAR AR B AT AE SR IR, IEALT T, JE
JHE BEK AT R A5 2 R 12 W7 A o ff 1R 7,
A S F NN TE AN T EF 402 Wi 2 W 5 B T £ 4L A0
PR £, F v A 1k 5 AR RV B AR 2 SR 6P, J e
AT 2 3 SR FE 5 e o8 AR A5 1T Rk L 3 3 77 2
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x4 FEBXIMRIE M SAAREREMERIE 1 = 67)

k5 PearsonfB<EH (N PE

AST (IU/L) 0.224 0.057
ALT (IU/L) 0.022 0.851
TB (umol/L) 0.168 0.154
Hb (g/L) -0.289 0.013
IEZEISEEE (cm) 0.129 0.072
FFRIEEXRE (cm) 0.237 0.031
T (&) 0.385 0.001
BES (/L) -0.365 0.001

T EBKIIARIEELSAST, ALT, TBRIIEENISINEE SR BIEXIE(<0.20,
P>0.05); SHORIBEBKEEFAMEKr<0.40); SEHFEXESSIE
18K (r<0.40). AST: SEEEEE; ALT: SRIEEES; TB: RABL X, Hb:
M4IES.

A L SRAPA AT LT AL, B AR A 25 R P2, FF &8
R0 DR 3% A 2 R R U s AR A SR 2 FRATT 4k 2 55 g R
I 7 A

%S5 M) FH 7 22 38 B B R U ST K I 3
J UV K v R, HESRLT T KA A, Gt o R, 1]
Fik 6505 T3 BT 4% Jig P47 4 Ak A A 2 P Tranpour
PR T KBRS, WA TT#E K. BF3h
Jik . i K R AR A A DG, T DA B2
TR 540 300, AR LTS (5 B0, SOREAER AL 246
1T ik o8 B R Ak 12 W T DA e, (B
ST TERIK LR ZS 5 52 2011k AR, LR REAR, ARG R
SRS TR I — 2 20U I A N RS, o
10%-30%J5 T RT3 K, 70%-90%K B T 15 ik R 46, ™
F AL LA AE I [A] 22, 3K A% 2 I I EVE AR X
R Bt BRI T AR B L. R RAEN
Fric, e FEah Bk 5 11 bkt L b ], mT DAARE SRt P
YL TR

BT FC T AT 24 XA H A I s 47 4E 4k
S, DU 28 s 2 45 RAE N e bk, 1€ 4R ek
2%, SREMEHABL, il 4 REoR, K54 4%
PR IEAR, AR S FH FHBUYE A 2 E M
ZE53(P<0.01). N 7 PR % VELE TN I 25 4 AL A0
18, FAEAUROCSG: 1T, ¥ bric. HBIZE Tl 2 2
LT HEA IS, BUR S N87.5%, 55 N62.5%, PPV
70.0%, NPV }83.3%, 95%CI~0.844-0.987; 1 Fiill™
FRF YOS, BURE N96.3%, K557 N58.8%, PPV
"H70.0%, NPV 496.5%, 95%CI40.729-0.935. Bl % iT
AL INE, MR TE SUE R K. HBI<32.8 N2 41
HEAL(F1), 32.8<HBI4<0.7 4 &3 FF4F 4E10(F2), 40.7<
HBLUA ™ # 25 4E 10 (F3-F4).
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)5, ATHEHBIS 58 frEPearsonfl 2
MR B, SAST, ALT, TBAIE HE G I J5 15 25 5 AT FH 2%
P (r<0.20, P>0.05); SHbAIAE H KV 2 55 6 A 5%
(P<0.05); S5FRFNEK R IEA . $EmFHIE 98 hE 2
5 R L PR FEE 55 HE O RT Re VA s, LA R
AKX A 25 SRR S, R AE NI i& R, A
T 40 AN (1 8 T RiE g, T R, R AT A
1E; AR RIS K BAR SHBIE 59 IEAH 5, H 2045 B 5y
i A5 L.

AT RoR, HR EOT TR AR 4R B A 2
FRIANAE, X 5)32.80F, CLAFAEN BATLT4Efk, 75
93 IRV ST L ET 4 A 7697 DA S PR R R B AL 3k
F40.70F, FATH @ N E AL 4EAL, BEAFEAL, 72
Do B IR AORE, En, K, &8 IR ihikE
Pk 24 o, PR 2, RN SR T 1 i, PR AIRAE
T2, B PR R FH AR T XN .

AR, RATHIWE FORE AR R AR/, WL SR G 08
K, e FnTge e g, VIR, MG FAR )G, HE
SR R RIS I RR B IR 75 L — B IR N A 92

) i 72 AR T, B0 2 RURT 5, ATUAT 2%, A
JF45 R0 138 P I, 75 L — 2D ORI

=]

723NN

X&E

ot

[oad =/-3
XhE=

JHEF AL 2 W AR R T VA A RS I, I A G 7 A
AEIE, BT SR, B MR E . HELUR RS
A, FLURTBE I S8 RORE (= e Hh i A%, ™
HERLBFHICL). AN, MWLM 2,
TAAAERTHEA AN 5] AAAEM S B S AR 54 2 [H]
225, R R _Ea UG 2T 4k — R d, S Al
BN AR QIS W T IR W AN VEAS 2T 4R 4L

L5

AR, B Ah AT 23 HEAT (RS ZAS I I 2T 4L 1 S
B, 125 FCAE S 7437 3™ B A 00 O S A5 — b R
BPPO I LR R TC 6T i, AT T 0 AR
(B T CSE T 7 5. AT TRER AR it 7 ik,
R TS -0 5E AT ET AL RE .

Eeat g =p

N A% 2 O kv g 3 K L AR B (hepatic
artery blood flow index, HBI)3 i J0UI T £ 4 44 ) F2
oIt E.

BEEFHAFHE2S mLE S, BZIREE60 s, HFK
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SR, BORMESE.0, FEFER 256X 256. [F]
HFIX 5 5 X A% R A7 COTo)yth St 28 1. 72
LA FRF 1) i 2 4R A% 3R T B, U e 0 2
I T A9 A2 20 Bk SUTE Y 6T 10, K15 3l A B I T AR
(7, DAL R ] A Dy P L 50 Jok 39 45 Ak 300 1t v v v
(Y373 ST 18], HBT = JFF 2l kB v 48+ PP B R THAL

W R IMHBLS T 4R S5 20 2 IEAH SR, BB TH4T 4E4L
INEE, MRS EUE G K. HBI<32.8 AR M 4T 454k (F1),
32.8<HBI4<0.7 4.3 4 4E4k(F2), 40.7<HBIA™
H A YEA(F3-F4). AR F0 1 UK % 2% B T4
YEALASIN, FF ELA8 7~ P AR DG, BATFaIME = L

HBISAST, ALT, TBHIE g Ui 5 R 5 5 AR 2 1
(P>0.05), SHbAIE & [ KF 2 5UAH K (P<0.05), HH
H5AEAEFEHKEP<0.01), SHEBAEKEIEHX,
Horp AR RS B AH 5 (P<0.01). 873 JFFE 48 50 A5 2 AT
JHEFE BE 0B 1R 4 mT B A se A, X AN B 2R KPR
K gt FA 5o, %R N ia g, AT 40
A s, BT RR E A R, TR RS A
YEANFE R B B R A DR, (R B HF 2F 4E40 S B
ERSIG K, Dk RN, ARG, IR
G K8 In, DA AT eI HZ A5 403k, R, A w2
fif, FESFIIE/K SHBIE IEASC. &1 UOB LN 2
HB LT T 4T 440 I FE RS . HBUBH 8200 T 47 4
WEHZWINANE. Frisdod T 44 A F 12
TRMANE, XF32.80F, DAL HBATALE4L, T
i RR T RIS AF Ak R 97 DL S bRod & e BT, 98
F40. 70, FATHE Ay LY, BRI AL,
HE— 0 O B IR, i, UK, B B R ki
R 28 i, A2 i 2%

REF =

BB NG HER G —, B W 2], 20 =5
R XA W 2. R R DE e A 5T, 46—
BRAFTRE. 207 B Bk T, (RS T 55 4 L
W12 IR, TR SR P e e P 2T 4k, BRI RS
0 E AT AL, B B A

RS 5 R EE. RATBEEARZESR B
Pt MW dOm AR FHRR b . RERRL. AR
TARN GO ASHIT FU R S F
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