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(FE] a« HEOPEREENA (CP) KFIEHMFERZAENE (WD) BEMIGKEE. F& LU
CP=200 mg/L SMIEH{H, #EE 2018 4F 1 A Z 2022 4 10 AEREHYT I CP /K FIEH 1) WD i 82 4] (CP IEW41) fE
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JHRS R ol X B (P<<0.001) , JFFif. MK RA S XA (¥ P<0.05) , GBVHER . WEMRFEZEM . K
KGR EN  y- DR, A, D- IR M3 CP. MR . ML . ITLR4EIbAE R GEIIRIR . JZHEE
H. VERFEEH ) . King TR TXIRA, AEAKTXIEA, 2296501m X (¥ P<005) . BT/, CPIEH
HABEA S8 WIFHRARE, BAEIME CP. MyEH . S LB TAARI AT R (35 P<0.001) , 44.83% (26/58) HIE#H
IRITJE ME CP /K AT =200 mg/L; X HBALIAYTIEA 66 Bl H FRR AR, (UREMIMIEHATFBERYTHT FRE (P=0.001) o
gk I CP/KIER Y WD BFE LR 3, R IRR, F-EEHREME, 18975 3G CP K42 Tk,

[R8IA] WlEEA; EWE; R, IRRIFE

(SIAAS] Wiz, Jr Wi, 2281, 55 . 05 4R 6 2 KPP T R AR PE B S IR PRAFAE 237 (1] 1 ZE 45 1
K2E247,2024,45( 3 ):364-369. DOI: 10.16781/j.CN31-2187/R.20230121.

Clinical characteristics of Wilson disease patients with normal serum ceruloplasmin level

XU Yayun, FANG Mingjuan, LI Kai, YANG Renmin’
Department of Neurology, Affiliated Hospital of Neurology Institute, Anhui University of Chinese Medicine, Hefei 230012, Anhui, China

[ Abstract ] Objective To analyze the clinical characteristics of Wilson disease (WD) patients with normal serum
ceruloplasmin (CP) level. Methods With serum CP=200 mg/L as normal value, 82 WD patients with normal serum CP level
(normal CP group) admitted from Jan. 2018 to Oct. 2022 were selected as the subjects, and 82 WD patients with serum CP<<
200 mg/L admitted at the same time were selected as control group. General data, complications, laboratory parameters, King
score, and the copper biochemical indicators before and after treatment were compared between the 2 groups. Results The
age of the normal CP group was older than that of the control group (£<<0.001). The proportion of hepatic type patients was
significantly higher than that of the control group (P<<0.001). The incidences of liver cirrhosis and ascites were significantly
higher than those of the control group (both P<<0.05). Total bile acid, alanine transaminase, aspartate transaminase,
v-glutamyltransferase, ammonia, D-dimer, serum CP, serum copper, copper oxidase, liver fibrosis indexes (hyaluronic
acid, laminin, and collagen V), and King score were significantly higher than those of the control group, and albumin was
significantly lower than that of the control group (all P<<0.05). After treatment, the levels of serum CP, serum copper, and
copper oxidase were significantly lower than those before treatment in 58 rehospitalized cases in the normal CP group (all
P<0.001), the levels of serum CP in 44.83% (26/58) patients in normal CP group were still =200 mg/L, and only serum
copper level of 66 rehospitalized cases in the control group was significantly lower than that before treatment (P=0.001).
Conclusion WD patients with normal serum CP level are mainly hepatic type, with older age, and some patients have more
severe liver damage. Serum CP level can be slightly decreased after treatment.
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JH RIS PR EAE ( Wilson disease,
WD) , sEH QI AR B L e . WD JE T
Hil ¥ iz P Y ATP [if§ B IK ( copper-transporting P-type
adenosine triphosphatese B polypeptide, ATP7B) &
PRI 275 5 S IR T HEAR ety 300 B e hnss
JUE 52 7 & AR, LAILTE 8 % 25 11 ( ceruloplasmin,
CP) REAK. PRAWE =k ELHREAE ., /D5 WD
HBF MGG CP AKCERT LLIE 3, 5L7E 1959 4F: Enger 25"
RIS 1 Fli g CP /K 1EH () WD g . I
1H CP K-V 1E % # WD 5 f8 35 BBy b ] il A
—, ZHUE 12% LN o T L CPKOF IE #
1) WD B # 8D, MOCIRIRIMFRAZ, ARWF5E M
4 000 4315 WD B35 i i 82 il il CP /K- 1E
HRRE, ST S g X SR IR IR FRE,  DAkE
RIRZ . WA,

1 BRI E

1.1 AR % DL CP=200 mg/L A 1E # {H,
PEHX 2018 4F 1 H & 2022 4F 10 H TR Bl EBEIAITHY
L7 CP/KF-1EH Y WD 3% 82 i) (CPIEH4L) |
HAr 55 47 ), 22 35 (), 7% 7 BLESRH (A<
124 ), IiiE CPV-¥{H N (234.284+32.44) mg/L.
Fiz A3 Bt of [ 5T Bifi ML Fk B ] — Bsf (] A B 199 1L ¥
CP<<200 mg/L [) WD & # 82 fil 1E Jy X &, Hp
FBsil. o3 B, w3 HLERE (B
12%) , IfiiE CPFH4MEN (51.734+24.28 ) mg/L.
12 N, HRARE GARRE: (1) FFA WD
BEPIFFA (SRR F 48R (2022 4287 ) )
52 B WD IS Wk, $i 18 Leipzig PEoMARE, FT
A B Leipzig PE5r 4 =3 4 (HH (X 2 4] Leipzig

T 34y, & m K2 Wi h WD, H 4% 162 17
Leipzig PFor¥=4 73 ) o (2) Fk=3 %,

HEBRARIE: (1) LLZCHE ks i 5 2 WD
BF (2) AIFER. B SRR . R A AD
PEME R (3) JCoEHEE Iy s s st [E] P
By .

13 ik WML B —BGORE, 08 % fs
FRagilm RGORE, OB AR E 7 — RO (AR |
e, PRI IRIRIMY ) | R CHTFREAL . JBR
MK . B4 mALE N . ML A
AETHRR . SHZLER . MR AN . KA AR =
Bty BRPERERRNG . y- RSN, FIEE . I

B, g, [ BRbr Ak b, e il e D e fa]
D- R, MTEER . MIEE . mVEEE . AL
24 hIEREPRAR . EUIRR . JEREREE . VAR
HH . A ZEA (Kayser-Fleischer ring, K-F ¥ )
FHPERR | King PEAr M2 5, LARIRYT I G M4
BEM A (ILHE CP, ITEH . A LEE) F8b5
RSN . R B 37 7180 A=Ak A A ARG 4% 4
TR PR, SR BRI o 6 BE TR i T . PR
HA7KF-, SR A H I 5 1 CP K-

1.4 %itspaz®  BH SPSS 21.0 #1751t
Mo THECEORIET IR M IE 50045 B 2555, W x=+s
FoR, PRULI] HLBCR ST BEA (K2 56, RIT RIS
Y HLECR IO ¢ K5 A AFFE RS AT BT 22
Sk, DA ik CRasrfigs, Basrfidh ) #ow,
PHEH ] FL AR FHRR IR 56 . A 2R GERLAGIERT & 43
R, WAL L ACRH R, KB K (o)
7 0.05,

2 &% R

21 WA—EFH. FAmEILEKR CPIEWALH
FYAF IS TR HRZHL, Il R 3 28 A IR %) R L A9 i
FXFRAL, FOE L & AR R MK & AR R T R
4, ZRYHGITFE X (¥P<0.05) ; W4LH
B IR R & A R 22 R T 2R E L
(¥ P>005) ., W1,

22 WMAFEHEIA, King o CPIEH
HEAE W BIRYT R . WER A, KA
A, - ABFEE. M. D- Rk, m
I CP. IV . 1 E A, A i fbdsbn (3
BRI . EREEN . VARFEEA) & TR
4, HEAINTXTIRY, 2R ESEHFE L (3
P<<0.05) ; MLEEM AR ML r .
M/MBGTHEC, BRHLT R | ARPERERRES . AR R |
[ BRbREAL LUAE . 56 10 BB A ) L I 8% L il ¥
B 24 h EEREPRER . K-F 3 PAMER I 2E R TS
R L (¥ P>0.05) o CPIEH 48 # Y King
PEorm X RA, ZRASIFE L (P=0.002) .
W32,

2.3 WL ITREAR AL AR bR A R
Z ZHBENBER AN SRAIGYT . CPIER A 58 fi
B FEABE, 2R A BRI RIFREI ] (2.07+1.18 ) 4F,
BT G A5 A 26 1 (44.83% ) & 1Y 1ML 7 CP=
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200 mg/L, I CP. MLiEH] . ALK E8hTT
BB R R (34 P<<0.001) . XTRRZ TG 66 i
HHABE, 2 WABERIFGEE A (2.1741.01) 4F,

IRIT e BB LTS B K BRI RTIE  R RE (P=
0.001) , IfiL¥E CP. 4% ALEF K- 567 AT iR 22
SR L (1 P>0.05) . Wk 3,

F1 WA WD BE—MBARMHALELR
N=82
T H CPIEH 4] X} R4 A P
Y/ %, xEs 34.15+14.96 26.32+9.63 1=3.99 <0.001
e/ 4F, X £ s 11.58+7.71 10.38+7.69 t=0.99 0.322
Bk, n (%) 47 (57.32) 51 (62.20) 7 =0.406 0.317
RS, n (%) 1 =23.278 <0.001
A 47 (57.32) 17 (20.73)
figi 7 22 (26.83) 44 (53.66)
figi— PR 13 (15.85) 21 (25.61)
Ak, n (%) 1 =3.785 0.037
= 58 (70.73) 46 (56.10)
& 24 (29.27) 36 (43.90)
K, n (%) 2£=1.819 0.403
s 28 (34.15) 36 (43.90)
T 33 (40.24) 30 (36.59)
MRVIBR A SS 21 (25.61) 16 (19.51)
8K, n (%) 71 =6.236 0.005
£ 10 (12.20) 1(1.22)
w 72 (87.80) 81 (98.78)
WD T RAZ A (BRI LAE ); CP 2 A A 1
F2 TH WD BELWEIEMR. King iFa bR
N=82
Bzt CPIEH 4 X B 2] SiiHA P
EAMHE/(L T, X 10%), xEs 5.254+1.90 4.95+1.41 t=1.146 0.254
MLLEM /(gL "), x*s 128.59+21.23 130.15+25.26 t=—0.429 0.669
MM, X10%), x+s 189.55499.19 176.28+88.76 t=0.903 0.368
SHITB2/(umol LY, M (Q,, Q) 9.55 (4.18, 26.20) 6.85 (4.35, 11.20) 7Z=—2.126 0.033
SPHLT 2 /(umol-L ™), M (Q,, O) 17.60 (11.95, 25.08) 15.20 (12.00,21.35)  Z=—1.015 0.310
ALT/(U-L™", M (O, Ov) 30.50 (20.00, 52.25) 23.00 (14.75,42.25)  Z=—2.421 0.015
AST/(U-L™"), M (Q,, Ov) 28.00 (21.75, 42.25) 21.50 (16.75,31.00)  Z=—3.562 <0.001
BRPERERR RS /(U-L™"), M (Q,, Ov) 102.50 (82.00, 165.75)  92.50 (70.00, 137.75)  Z=—1.751 0.080
y-GGT/(U-L™"), M (Q,, Ov) 38.00 (21.00, 69.50) 28.00 (17.75,50.00) ~ Z=—2.225 0.026
FEM/ (gL "), x+ts 41.394+6.37 43.50+4.53 t=—2.440 0.016
RABE R/ (UL "), x £ 5609.40+2 060.00 574531+1481.51 t=—0.485 0.628
14 /(umol L ™", X £ 21.87+11.68 18.40+7.31 1=2.276 0.024
HE bR AR, M (0., Ov) 1.10(1.02, 1.18) 1.14 (1.05, 1.20) Z=—1.035 0.301
e LA 8] /s, M (O, Ov) 13.70 (12.28, 14.70) 13.85 (12.65, 14.83)  Z=—0.642 0.521
D- “{K/(mgL™"), M (Q,, Oy) 0.57 (0.14, 0.78) 0.45 (0.12, 0.63) Z=—2.126 0.033
I CP/(mgeL™"), x+s 234.28+32.44 51.73+24.28 t=40.800 <0.001
M %/ (umol L™ "), X+ 15.92+7.97 16.00+8.57 t=—0.067 0.947
L i /(umol <L ™), X £ 10.42+2.52 2.84+1.77 1=22.342 <0.001
TF8E/(umol s L"), x+s 16.71+6.49 16.88+6.48 t=—0.170 0.865
Hil AL /(UL ™Y, M (Q,, Oy) 0.31(0.24, 0.38) 0.04 (0.03, 0.05) Z=—11.058  <0.001
24 h A PRA /ug, M (Q,, Q) 113.34 (75.57, 184.36)  149.21 (81.63,280.27) Z=—1.773 0.076
B TR (ngemL™"), M (O, Ov) 83.89 (37.11, 183.23)  64.88(33.84,101.90) Z=—2.028 0.043
EAGEE A (ngemL "), M (O,, Q) 4421 (25.89, 64.82) 34.72 (19.05,47.02)  Z=—2.462 0.014
IV BSR4 /(ng»mL™"), M (Q,, Q) 73.62 (46.23,122.31)  51.18(39.61,90.77)  Z=—2.620 0.009
K-F A BHPER, n (%) 62 (75.61) 71 (86.59) r=3.222 0.055
King 1453, M (O,, Ov) 1.00 (0.00, 2.00) 1.00 (0.00, 1.00) Z=—3.030 0.002

WD : JHF TR AZ AR (JBURIMNRAE ); ALT : IN 2R HE 2 ; AST : KA IR G 2 3 v-GGT: y- D R F4 i ; CP - Hil Wi AR 11 5

K-F ¥ R FR s M (O, Ou): HAEELC T DU, b U2 (450,
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®3 WA WD BERTEIEHENIERILE

CP IEH4H n=58

EELY

XFHRZH n=66

TR

L] P

T Wi P

IE[L?%ECP/(mg'Lﬂ), MO, Ov)
IR /(umol < L), X+ 10.21+2.30
Hil B ALBE/(U-L™"), M (Q,, Q,) 0.31(0.24,0.37)

222.30 (208.60, 247.25) 189.45 (151.38, 259.73)
8.6344.00
023 (0.15, 0.35)

0.001 46.40 (35.55,70.35) 38.20 (32.68, 50.03) 0.137
0.001 2.52(1.11, 4.08) 1.58 (1.14,2.70)  0.001
<<0.001 0.04(0.03, 0.05) 0.04(0.03,0.05)  0.089

WD JFEDIRAZ AR (R ERAE )5 CP 2 B ER 113 M (Qy, Qu): PR UM, UM %K ).

303 i

WD 2 — B % DL 35 1 P ) I i A 8
FETAL G 75 v T B WD HR 55 S 4 530 Bl P 24
1/3 7, FURRAIE 36 R 20 B0 1 40 W7 38 % 2 R SRy
13.9/10 771, JETF ACIT L B2 T I R
1ot 25, EETZATL - 90 AR | it
2FRRPR I Y R, R0 WD T REE— iz 2
BB FERRYT WD HAT R AN A ar s, it
K 8 4 B SE PR Ah ATP7B KL RVAYF B 4 M Ih 1E
WD /UL P E B T X R S A TR 1

CP & —Fhil 45 & HE A, 7015 132 000,
T T ML 75%~90% 4 1112 fiy, ATP7B 1K %€
AR 5 B0 A % 85 1 (apo-ceruloplasmin, apo-CP )
TCIELEA W A 5 #E H (holo-ceruloplasmin,
holo-CP ) , i34 iy T e PEAR I o e i, 3K
I3 CP /KA @ AL . CP 2 i WD iy T
S Y845, MLTE CP K F-/NF 200 mg/L B} 1 %5 &
WD, 2005 “EHILEE" KA 9.1% Y WD 3 1fiL
1# CP/KFAEIE R G, 101 2018 45K [ H [ i — 10
KEEARBFFE 4R B 1.0% (3/297) B WD 4 1L
i CP=200 mg/L ' . fH[H—I44 A 163 15 WD &
FHIWFIER, A 11.8% [ EH LI CP=200 mg/L".,
Nicastro 2 & U T 05 9 JL#E WD S b oA
5% (2/40) M9EJLIMLHE CP=200 mg/L.

CP & B A B A Bl G Ve ) SoPE R P R N,
SAE LA R AN IL-1, B4 5 58] DL S 3
JFIE CP £ pidsg n '), 52 AT E e, T B CP
TR TR IE 4. 3% A/ BT 240 i /
AN R R R AN . ASHT S & B CP IE 4
S B AR AR R, 31X 5 AR LA T I 1Y) — B A 4
A, 5T R IR A& R WD SR L CP /K
B AR R & A WD R, BEE AR IR R0 K,
L CP /K- 52 38 a3 | 4R 7% AR 8 2 52 IR L
5 CP KBy —Ti s ZE 2 1 L7 CP /K 1IE &

B9 JLEE WD BRI, AR kK Bz AY L #E WD
BAELE 1.9% (6/317) , B hTEaekmE ",
H TR BOR B2 M R R K-F I, 2
VBT 38 ARG PRSI, ASAIE Y S B 7 600 v
CP /K F-IEH 9L WD H %, BT 4 8 6
FER, AR RIS . F RO R R B
[l PR S B L CP /K AFfE 22 5, IR 4
PRI CP KPR T 53, 17 7 i 8 2 v D 2 e v
T, fEE R REMEE 0. ARk
P CP IEH 20 SR A AEAEPE R 22 57 . B 3
CP IEH 40 57.32% (47/82) Fy £ 35 1If PR 73 15 Ny
JHFARY, T A R AR A 20.73% (17/82)
$ER RS WD BB E AFTE T S A IS CP K, x5
Steindl %5 ' HFFE 45 —EL, 2005 4F Dhawan %7
WA BNRLL R | EPRREC A . KA E IR &
. FIAnMTEEc. A3 S AMEAR I T King
oy, TP S B S L. ABFSE & B CP
IR R 1Y) King PEA W, 70.73% (58/82)
MR EAFAEATREAL, BB . R R B, K
K BAMREG AN, - A BE. M. D- %
. R4 fb e bn 46 bn i, 3878 I CP /K
IEH 1) WD R w3 s A 1k R,
WAL E R SHI SRR, AU R
CP>140 mg/L [ WD &% (4/57) ¥AETE 2T
s L 7RSS —IRgH A 140 15 WD 4k %K Atk
JHF 2 0 B O F 9 v, IS CP RIIALSE 4 4 R 12 W
B b AR R S R S B B R B, R IMLTE CP
AEA B 187 mg/L, ST R 21% ™,
PERXT T WD 4k & S0Pk I 2ol R, B N OGTE
CP Z AN Wi R, K-F 3102 WD By L2 Wik
fiE, ESRE AT WL T4 5 R S ST IR
B, (0 WD B EE AL BRI RE, A&
5T & B CP IE % 2H 4 K-F 3R BH MR A KT X R
Ak (P=0.055) , #RXEBERRESY)
12, CP & MAZHAL R ST, 20 Bek nl LLss
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CP A M 4 M N BRFE S 2, AR R &
PUPIZH WD BB LIS KT I 5 2501, R IAERAR
I AN P CP IR W WA C R R . FF e n]
LASEL CPKEThE, dkaess 2 i [ ot &
12 151 WD Ff & i kM T A0 e s A 3 il
5 CP>200 mg/L. Pz 5 nl fig& R EUiig CP /K
2SR, kAR RIE R, 2
30% FIRICH WD £ 1M1 CP>200 mg/L ' .

ARG SR BB 53 B, FE PR 43 AT 95 Rk i AN 58
B, A2 kB o K B[R] AT LA
A 38 AR 2 S, Weiss 25 & R, 7E1fil CP
JKAFIE & B9 WD B, S AR 1 (copper
metabolism domain containing 1, COMMDI/
MURRI ) LR K 9848, FB] MURRI JEH 5
IML7E CP /K - 1E % WD 1 & i ML TG o K43
ATP7B %€ 7% 25 AU £, 55 R778L A1 H1069Q, [F] i 77
FE 4 4 1B T8 1% % B2 65 F1 holo-CP & i pEfs, (H27E
G943S 45 2 AU Hp A e B s iz 25 N 3 % s i
MR RETE R AR R A G, X SR AY (Y 5848 AT LA
i B — 46 WD B 1E 3 (9 IL3 CPAKF > . — i
KA BRI A, 4ia 1 X R
AR WD B L35 CP LT HR AP T4 SR AR
WD H 3, R I CP 7K A fESZ 3 K Y 1) 5%
M2 . R778L 4l & T WD R I 7E CP /K B
i F3E R778L ) WD JL 2, R778L 4li& 1 vl RE1E
A5 R FEULE CP > R 3, #2278 iE CP
IS A S HIE-SPSUPL

— B A TNAIT IR, WD B FE 4R &
MUK TR, 1L CP K2 T s ik ),
{HAA 5 & B CP IE 8 40 /8 A7 5 % CP. il
T A A AL B KO B A R, (B A 44.83%

(26/58 ) MWEETEIRYT I LI CP /KF-=200 mg/L,

PRI BB TEINE | R B0 35 i Jre S e
T B IEEKF, SUKENGIT G PR I, S350
WD & I CP/K-F-=200 mg/L 1 Ji K& 22 75 T
B EPFEE—IRFGE & B 4 B2 W WD i 35 250t
BATNAITIE, M CPKHRE IR, mAIZWA
JR R MRS %, $R X TFIRYT IR CP K-k
S RS T B — AR R B PR AT

AR B — (ARG I T B A AR MEREC WD A B
Wiz W, WD HHETHYI2 BT Leipzig W43, Hi
TR RIARAE . HGURHAEE R AR A g5 23

Br, =4 MFES2 WD ' SR Leipzig 143 31 A8
JEREFEAE AR SE R, FL NS AR AT R JETE X
PRI S SR B 25k, DA R XS
LGt DX A8, AT 8 SCRAR I 1E % 1 BR BRI,
TN FILEE, R RS W] RN A LR
{EH. HETRZECEI %0 fue 2 7 kil e CP, Bt
I AR A, &5 PG B TS R G apo-CP, B3 i
POMERT, AnSR AT s A [ e (pmol/lL ) =
I 3% & 8] (pmol/L) —CP (mg/L) X0.047 2) ]
ARESAS I Tu(E, PRI AE 2 W T 75 2 4 41k
i FEARIEA TR, TEH KSR CP AN REHEBR MK
PR EEE LR WD 857 L 55 AN e B —
FISW i, AT Il B B R 4R O o0 ] o ep
ATPTB 2 JIK Uk JE e — b 8l EL A 458 = R 0% AR
SEEE ) WD i A T B, XF CP /K IEH# (1) WD %
W HA B ISWHE 1, 78 16 BiliiE CP KF1EH
1) A 87.5% Y HE R B ATPTB kit =,
AT LALESE DR 45 SRR BB A I 0 S B i 2 sk
X T WD gk & S eI il A 5, 2 W WD 7T
FEAE— B MERE, B RERR G 5 s SR R W L
1B K 75 8 M R 30 45 - BT B T WD 5 o Aths
SO

ZE Lk, v CP/KFIE & i WD 3 LU
TR g2, AW, HB A R F R, DK AR
IBIT IR ML CP KRR R, ST IR H T
SO P R S kA L, kA iRi2 |

Riflo
(& % x #]
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