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ST BRERN R AIFERLRERR. RAEER K ZtLogisticF 3 ik ffE K aRE & IHE
B LogisticE AR, FFEILERM DHRIILETIEE ., £ BPRRSTERE AT
(WBC). &tIf B JHE B (PT) M SHEL R (TBIL). B HEH(PA). BHEH(ALB). R (LSM)5 Z.5F
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Abstract

Objectives: To investigate the risk factors for the progression of portal hypertension in hepatitis B
cirrhosis, establish a prediction model, and verify its predictive value. Methods: A total of 180 pa-
tients hospitalized in the Sixth People’s Hospital of Qingdao from June 2022 to September 2023
who underwent HVPG examination were selected. Among them, 88 patients with portal hyperten-
sion due to hepatitis B cirrhosis were divided into 5 mmHg< HVPG < 10 mmHg group and HVPG 2
10 mmHg group according to HVPG data. The general information, complications and laboratory
indicators of the patients were analyzed. Single factor and binary logistic regression analysis were
used to screen the risk factors and establish a logistic regression model. Based on this, a column
chart prediction model was constructed. Results: Univariate analysis showed that white blood cell
count (WBC), prothrombin time (PT), serum total bilirubin (TBIL), prealbumin (PA), albumin (ALB),
liver stiffness (LSM) were correlated with the progression of portal hypertension in hepatitis B
cirrhosis (P < 0.05), multivariate analysis showed that prealbumin (OR 0.982, 95% CI 0.967~0.997,
P = 0.019) and liver stiffness (OR 1.308, 95% CI 1.101~1.554, P = 0.002) were independent risk
factors for the progression of portal hypertension. Based on the results of multivariate logistic re-
gression analysis, a risk prediction nomogram model for the progression of portal hypertension in
hepatitis B cirrhosis was constructed. The results of Hosmer-Lemeshoe’s goodness-of-fit test
showed that the nomogram model had a good fit (x? = 6.88, P = 0.5495). The results of calibration
curve analysis showed that the nomogram model predicted the incidence of portal hypertension
progression in hepatitis B cirrhosis and the actual incidence rate was basically consistent. The re-
sults of ROC curve analysis showed that the AUC of portal hypertension progression in hepatitis B
cirrhosis was 0.900 (P < 0.001, 95% CI: 0.834~0.966). Conclusion: Low prealbumin and LSM are
independent risk factors for the progression of portal hypertension in patients with chronic hepa-
titis B cirrhosis, and the prediction model established by this method provides a reference for
early clinical prediction and judgment of clinically significant portal hypertension patients.
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1. 5|15

U K e T R 0B e A L AR R R IR AR, HS BT s AOR R A R AR TR (1], MAERE,
B Ak 1) 5 Ik v I o s DL 0995 R 2 B 8005 35 (HBV) B g [2] Tk IS 78 ) (hepatic venous pressure
gradient, HVPG)l &2 12 W7 | 15 ik i R R & brife, 2 IR A0 A0 (1) B ZE T F 4%, HVPG > 5 mmHg $i&
ANTIERIK S, fER B ERTPRS AR S P AEAL B8 b, HVPG > 10 mmHg S22 CSPH {7175 ()& ARHE[3]
Il A ¥ 2 1 ik =5 1 (clinically significant portal hypertension, CSPH) 5 # ik 5Kk 2E J# . B 2 i I PR e A2 (18
K R IR P RO ) A S SR AR R 4T e X U5 A 9. HVPG > 12 mmHg A& & A ik
5K A = E R R, HVPG > 16 mmHg #2751 AE T ARG . B8 HVPG > 20 mmHg 55 H I ¥ 1 2&
Wy FEHIMAGET R A I, FHEAF I B OB B e RF 18k s R LR A B, EATREIT 7
SAIE[4] [5]. KT, ZHEK HVPG & 1A GIME. M & & BRI RO K P 2R A 2,
BRI T HAE VP 16T AR B IABE U5 7 T 2 R [6] [7]. BT DA T AL 4k 24 Hh e HVPG [EER A
PEPPOY L, AR AR S50 (U RE AR ARTS]) « 5256 % 45 R (A0 /MK F[9] L LSPS $#73[10]) SR £ Hahx (U
JHRRAERE[11] [12] [13] [14] [15]+ CT [16]. MESLARFAMERAZK[17]), HAETHE 07 EHEB[9] [18]. AT, XLk
D5 AR AT o A N R I E R A LM [19]. DRIE, 2 W PR B 2 T kG R AT B AR AN AT 5 1)
TS ALF RN o AHT TS VNS 2T BRG] ik o R BB 3 B R BERE, b 17 1] kv R 3 J 1)
FERI R, Il AR 2 ke R B2 W ARG R e =

2. #RERE
2.1. WARIR

Wb 2022 42 6 H % 2023 4 9 H & B8 /5 NIREEFEFEBi Y 180 #1242 HVPG A i %, H 1k 88
BIFF G ANNARAE . INFRIE: 1) 1218 O IFREAL T T Bk R i3 2) BT AR A A A o 20 R AL
e 18 2R ER IR R E LY 2 DG 1R (2022 4ERR) [20]. FFEEAL S WibRiEE th el 22
JH99 27 43 2 FFREAL 1276 78 B (2019 AFRR) [210]1 1k i R 12 AR 418w (5] JHF 75 ik s 70 466 F82 11 PR . FH 5 5K 33
(2018 AR [22]HEBRARAE: 1) BROBIFFR UASL, ZREAAEHARFIE SRR R . e 29t .
FEPERFRE . PRMTERER . B & et Fm: F A HCV. HDV 8L HIV &S 2) IRR TR EE; 3)
17 HVPG Kl HT N g 2R FIZ59 . BT . A LE AT AT AR AR S, TTE Bk AR 5]
R AR T DR 2R S5 M [ ks s 4) JAERFREALT I k= &

22. MIRFG*
22.1. —hRER

WA TR T A 3 — REPORE AR IR B k), BFGERY. MHl. REEIFRM . A, /MR
TR SR (B VA B TS B R) . MY S HLL R RN A N Bl PR B RRns
BWEEG. ATEEA. AEE. Hm=8. HERE. SETR. JREE. WIE. SR, bUkEs
RBRIENE . EEAIHIRE . IR, CAP. HVPG. SZIG=Aaa M AT 2 4T HVPG 24K
ABERL . BT HVPG ¥ i B 88 NREBEAN NEBHA — R S50+ & FIEIT 5 S80E. Fra F sy
B 5 T R 7S N IR = Bt 68 75 R 50 3 1R = DT AR 1% ) e 1 R B 28 52 i

2.2.2. 4R
FHUSCER I A A5G N AR B #cE 7 [22] 7328 5 mmHg < HVPG < 10 mmHg 261 HVPG > 10
mmHg 21, H+ 5 mmHg < HVPG < 10 mmHg #1 40 5], HVPG > 10 mmHg 4 48 #.
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23. GtFERE

K SPSS29.0 it AT Gt =t . IES AT ETIRILL X +5 KR, 2 41 LUK FH AT
BEA t K AR IEZAS 20 A B8 A AL 8 &% DU 407 (R B M(P25, P75)#7R, 2 IR ELECR R G; 13
VORI LR B 43 L), 2 AR ELECR 2 K56 B SR & Logistic 18159434, e H Xt 18 24T
JHFRREAK 1] ik v F A 52 (P < 0.05) 4 A, TR\ 2 (R 3% Logistic [519 4387, #3752 3038 TAEAFIE #i 2k (ROC
HER), FEE 2R IR 1] Pk vy 1 328 40 SRR Tl 1) 22 IRIABE ZRY At FH AR 1 i 4 ) 1) 2 PRI S B R A P S5 36200

TR ] e 54 0 24 P £ 1) 25 PR R 1 A8
3. &R
3.1. —RERIELE

A F AL EE 88 514 HVPG £ 5 (1918 2 AL B 3%, FoH 5 mmHg < HVPG < 10 mmHg 2 40 44
(45.4%%), T4t 29 1, Lotk 11 6, “FHI4ERS(53.55 + 11.571) % ; HVPG > 10 mmHg 41 48 5, 5314 30 41,
o 18 5], V- H54E Y (56.85 + 8.39) % o 1X 5 B M LRI 98 K HFREAK 1 R0 R = T Ao Mg B A R, L 1.

Table 1. Clinical data of two groups of patients

=1 MAEREIRKER

5 mmHg < HVPG HVPG > 10 mmHg

s HVPG (n=88) 10 mmHg 4(n = 40) ZH(n = 48) itk P

WY, 5] 55.35 + 10.04 53.55 + 11.57 56.85 + 8.39 t=-155 0.125
M2, (%)) 29 (33) 11 (27.5) 18 (37.5) £ =008 0.773
EHBERE, 51(%)] 65 (73.9) 30 (75) 35 (72.9) £ =005 0825
PURENE[E, 71(%)] 24 (27.3) 10 (25) 14 (29.2) /=019 0.662
WBC [10%L, 4% +5] 455+ 1.87 5.18 +1.28 4,03+213 t=3.13  0.002
PLT [10%L, M (P25, P75)] 109 (67.25,15) 131 (102.75, 157.25) 76 (50.25,136.5)  z=-3.77 <0.001
PT [s, M (P25, P75)] 12.5(11.53,135) 11.85(11.43,12.68)  13.05(11.88,14.4) z=3.66 <0.001
APTT [s, 2 %5] 33.56 +5.18 32.65 + 4.96 34.32 £5.28 t=-153 0.131

PA [g/ml, 7 + 5] 193.07 £ 76.10 238.5 + 62.90 155.21 + 64.94 t=6.08 <0.001

ALB [g/l,  +5] 38.71+6.29 41.68 + 4.463 36.19 + 6.55 t=4.62 <0.001
TBIL [umol/L, M (P25, P75)] 17.1 (13.03,24.18)  15.7 (12.75, 19.77) 20.83(13.37,31.2) z=226 0.024
ALT [U/L, M (P25, P75)] 24.5 (18, 39) 23 (18, 32.75) 27 (17, 40.75) z2=0.77 0.440
AST [U/L, M (P25, P75)]  23.5 (19, 31.75) 22 (17.25, 26) 26.5 (21, 37.5) =295 0.003
ALP [U/L, M (P25, P75)]  68.5 (56.25, 83) 65 (52.5, 77.75) 74.5 (59.75, 88) z=1.85 0.065
GGT [U/L, M (P25, P75)] 28 (18.25, 53.25) 23 (17.25, 38.25) 35 (20, 65) 2=200 0.046
TG [mmol/L, M (P25, P75)]  0.97 (0.75, 1.35) 1(0.81, 1.52) 0.94(0.72,1.28)  z=-1.24 0.215
CHO [mmol/l, /] 4.47 +1.08 4.44 +0.85 449 +1.25 t=8256 0.811
TBA [umol/L, M (P25, P75)] 8.6 (4.9, 21.1) 5.5 (3.35, 9.25) 13.8 (7.4, 29.2) z=4.45 <0.001
Urea [mmol/L, M (P25, P75)] 4.7 (4,5.5) 4.8 (4.2,55) 4.45(3.93,5.48) z=-0.88 0.381
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5%

CREA [umol/L, M (P25, P75)] 61 (49.25, 71.75) 63.5 (53, 72.75) 54.5(47,69.75)  z=-167 0.096

FPG [mmol/L, M (P25, P75)] 5.3 (4.9, 6.18) 5.4 (4.9, 5.8) 5.2 (4.9, 6.28) 2=7268 0323
LSM [kPa, M (P25, P75)]  12.25 (7.78, 19.68) 8.25 (6, 11.5) 17.45(12.35,28.9) z=583 <0.001

CAP [dB/m, M (P25, P75)]  219.5 (190.25, 25) 227.5 (196.25, 255.25) 215.5 (188.25,242.25) z=-105 0.295

32. BEES

5 mmHg < HVPG < 10 mmHg #4041 HVPG > 10 mmHg ZHAH E, 1 F —JC Logistic [71)9 5 #7453 BoR,
B4, BRI A, USSR, iTEEE. AEa. FEERAMXHE, ZRERIT%E
X (P < 0.05), W4 2; HppguEi-sh. srasEa. AEAR0MK, NERMER R, i s b,
Mg SIEL R PR 2RSS, AR R R . PR AR Z R G 2E 5 (P > 0.05).

Table 2. Single factor analysis of portal hypertension due to hepatitis B cirrhosis

F 2. CHTRFRELI TR EERERSN

L7 OR 95% ClI P14
WBC 0.697 0.539~0.902 0.006
PLT 0.993 0.986~1 0.059
PT 2.07 1.371~3.126 <0.001
TBIL 1.062 1.013~1.113 0.012
AST 1.005 0.992~1.017 0.484
GGT 1.006 0.996~1.016 0.264
HEEA 0.978 0.969~0.988 <0.001
ALB 0.839 0.765~0.921 <0.001
TBA 1.048 1.009~1.088 0.015
JFFAEE 1.293 1.14~1.466 <0.001

33. ZERSH

$ B K R T B Gt o 25 R R AR AT Logistic Z KR BH 0, 1T E 8 A (OR 0.982, 95% CI
0.967~0.997, P = 0.019). AT /% (OR 1.308, 95% CI 1.101~1.554, P = 0.002) /& 1 J& Jylfs A< I 25 | ik v 1 (1) ik
SfalRHE, ZRASHEE (P <0.05) (WA 1).

) OR 95%C| :
WBC  0.237 0.784 0.524-1.173 D
PT  0.972 0.988 0.494-1.974 P
TBIL  0.357 0.955 0.867-1.053 e
TBA  0.51 1.016 0.969-1.066 i
ALB  0.305 1.091 0.924-1.289 e
WEEHE 0.019 0.982 0.967-0.997 g
FPRERE  0.002 1.308 1.101-1.554 . . '_‘f .
0.0 0.5 1.0 1.5 2.0

Figure 1. Multifactor analysis of risk factors for portal hypertension in patients with
hepatitis B cirrhosis
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3.4. ZRTRFREI)BKS EE R X512k E R R 2 37

A E3k logistic [F1H 34T 45 2, #4% Logistic [FIH2 iS4 Logit(P) = FfE*0.269 — Hi & H
*0.019. M R WG F 4 7 AL T ke gt J R SR . FERN R R, 350 547, g 1
ITRE B8 2. 3AT NTUINAS R, 25 447 985, 28 54T TN CSPH &AM XBSAR : ARE 7 Eobs L,
AT DA 21N T A 5 AF G . () BRI H, T TR AR R P B I B N SRR Ay, B AR B RS
fIRAE CSPH FIRRAE, S, vk &4 CSPH [ XU LA AN T A5 2 (1) B 15043 $i s 1
5r9: PA (0~39 73). JHA#EEE{E(F) (0~100 73) (LI 2).

0 10 20 30 40 50 60 70 80 90 100
Points L 1 1 1 1 1 1 1 1 1 1
PA r T T T T T T T T 1
450 350 250 150 50 0
F r T T T T T T T 1
0 10 20 30 40 50 60 70 80
Total Points e e A |
0 20 40 60 80 100 120 140 160

probability of CSPH

0.1 0.30.50.7 0.9

Figure 2. Nomogram for risk of progression of portal hypertension due to hepatitis B cirrhosis

& 2. ZRTRTREMLIIBkS E R XL T E

3.5. Bk EHERIIIE

N T B8 AUE B 2 PSRN 2 B AR A 1 Jok oo e 2 R TN AR 1, AN TR ) T Z AR () ROC 4k
ROC HiZk(W & 3)4: 7R, %BAY ) AUC ¥ 0.900 (P < 0.001, 95% Cl: 0.834~0.966), %A fE ks
KR B FO0 T Dbk s P Rk g o ik — 3D W B AT A HE e R v i 2R (WL 1E] 4), ReEmM Rl i 1, ot
AR IR T 2, FE AR A 1D Jk v s a2 i JRUIS: 5 S B A8 RV — B M e 4. Hosmeer-Lemeshoe 00 &40 B 4G 36:
SER R, %A 2R IR (A0l A TR BT (o = 6.88, P = 0.5495). k5 I 28 (WL <] 5)7 71| 2% RIS R 3R it s PR
i o
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Figure 3. ROC curve of the prediction model
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Figure 4. Calibration curve of risk model for progression of portal hypertension due to hepatitis B cirrhosis

[ 4. ZRFRFRELIIBk S E R X ARBRE T2

e _
—— baseline.model
o | All
o
—— None
E
(0]
g < |
m o
-
[0)
zZ
°
8
T 3
®©
T
c
]
»n
N
o

0.0
|
=

I 1 T 1 1 1
0.0 0.2 0.4 0.6 0.8 1.0
High Risk Threshold

[ I T I I 1
1:100 1:4 2:3 3:2 4:1 100:1

Cost:Benefit Ratio

Figure 5. Decision curve of risk model for progression of portal hypertension due to hepatitis B cirrhosis
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4. g

PARE, o E R 2 — RN B SRR S, JC IR R 2890 B A0 T BT 2 08 73k 4 |
JHEAREAL  JahE « ARTERE M i M I (NAFLD) PR AH G 95 R 250 PR S A3, 68 P9 10 i b s R R 16
R ABCTZ 1) F B R F 2 —[23]0 o LB 58 A ATY AR & 0 Bl A B R T o 1] 58 Ik oy P A2 T
ML I 2 S R —, SRR RAEE AR R B B A RN R 35, AR ™ I AORE , BFE K
JHPE R A B Rk ok i [24]. B AT, Bk BT TRk R E G2 B T . REATE
AR N2 W BB SRR T T K s R A B Rk il T R T IO TN S R, (R H BT UIE R
AR T ML PR [6] -

BRI E KSR ANZ W AN %R TR BRI ZRMAT 5. BRASHE R G R —FPH . JF
RNER) BT R, oT AT BARRERE, CAUERRI, TE I &6 B X H2 W 4 4k 1k
A EA R A 0 BUBE AR e, 7R 25 LA — BAR 52 WGl [25], Hoad s 43 Bt B 113k Fr sk B D s
HHEARBATE[26] 0 BRI Z IEE R B, RS SR BRI 2 R R BE 78 70 ) B T HVPG idEfe, REE 2
VEAS PH AU AL I ACRE A 20715 [3] [27] [28] -

TEAREFCH, /A A O E ke R RO G R R &R . 6T 2 AL 8 25 Dbk e e gt
JRMERFR R AT, LR ERARERZ MR I/MR. A4, AEa. BEES, HERERgE—
R, ATEEAREE D SR A E A EZB AR, SHARME &AM, 578 & S8 KCEZE
FISEIRED, BRI sl v] BE B B M T8 FRR L [29],  HILEE B A I AI[30], vl eI &
FRAN G AU R RS, ELHT 8 8 1 LIS KT BRI 5 I S B B A2 FEAR DG, REAE A e R B ILIE 1T
EEACPLEE . B VEESI I 2 A B R N & S RUIC[31] . AFFER I, Al & ar & & A K
XoF 2% b I B 955 AR B2 HA R AL B2 W Y87 AT T 25 BRI PR AN EL[32] » 75 7 AN KR AT Bt A
B AR i, oM TR 45%00 R [33]. AT AR R TN AR (1R E IR AN R — R ASRELU AR &
Yo e A RR 3 B s ) AR R AR B R R AR B A A7 36 DR [34] . E— T kB, RTAE RS2 L
JHF SR R R B AR O, T8 3R B 2 5 e Th Re 2 [ A7 7E R B [35] -

H A A FARARDCTC G A, ik (] 80 S5 00 B JLRRE B2, G52 FOR U )2 8 R A AR R i 5 35 B 11 A%
WHBKR[36], H HAETIT RSB TR SRR o R T 5tk AR B R SNEA LR ML A bR EX . IR
MR % 2 BiF (AST) 5 /MR EE LR K (APRIANZF 4E AL (FIB-4) -0 [37], ML 4K I A9 X1 -1 [38] B Mg e 75 £ 775
BRE[39], HBRILH TAEERILE R . A, FRMEEYREYS HVGP MAHIMAKR, SIARIAE
[40]. MRI &4 T I 18K E BN E A E R 7E. HETCERE 7 2D A6 EEATAFIE T1 M sS4
12 24 MRI 5 iEBEIZAS X LLIE 38 MR A MR S EARZS S 171, &S HVPG REFEM K. R
XL MRI BEARIRA AT, HHTHRERE Z 0500 B4R FI/EG R 2 KR AR 0], e AT 17E I
PR STt 52 21 7 PRI [24]

PR TRAR B2 H A T & AL R R (B vk 2 — . WP Logistic [BIEERL, FEIF RS
VRIS 20 000 2 JFF PR, 3 1) ik v 0 PR ) SRR, DA B U030 S T W R 83 1 ik v o AR F g 2
51 2% EIBLRLAE DL I R IR R AR 35 1) AHFFAE ] HVPG 1E NS AriES %, R — i IR 8 2 ik
ITEREE, HERR T AR R SER 2 2) AR A8 OEIR AR P85 R, 456X MIHER, A3
TRV T8 I A 23 TRk s TR g SR 1 S B TR 2, 8 S AR TR S B %o T4 2 JFF FR R A0 1] ik v s 32 e )
TR Re SR E RBUE AR B SR, AR RAAE — € RIRTE. 5%, BT8O AR
BFAT HVPG M EA R H MG, 22 ARG H R, JCHRRAE T iR E R
W TIFR KR 2E . BRI B HERR e AL, FrULERE /D, REHTAMTRAE. Hk, R T
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BB i L X B 0 A7, (LA S B b [ PR B2, DRI,/ AL 107 7 2 o
BEAR . RTHE R 4 BRE S

5. &g

zi b, AT AR A AR TR T 518 T PR AL ] ik s R A AR 5, DA A it 23 57 fr I A%
A BT R 18 2 BT R Tk e TR B 2 B e, AR 5Ia T s Tin, AT EA S5 3R4E
HVPG il & [+ O B FA B RS ) CSPH .

REF A

AT EBHEDE I, S TR A NS BT T B (R a2,
oA

ARRFATELER ICE . B AR LA WA LS AT ILRCRAT KR B
E&UH

T 8B DA R R BBl 5 BB PAR TS A A R SR IUH BB (F L [2022] 6
7).
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