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Abstract

Objective: Zoledronic acid, as the third generation bisphosphonate, has been widely used in the
clinical treatment of postmenopausal osteoporosis, but its efficacy has not been evaluated in pa-
tients with primary biliary cholangitis (PBC) secondary to osteoporosis (OP). The purpose of this
study was to investigate the effect of zoledronic acid on bone density (BMD) and bone metabolism
markers in patients with PBC secondary osteoporosis before and after 6 months of treatment.
Methods: A total of 40 patients admitted to the Rheumatology Department of the Affiliated Hospit-
al of Qingdao University from October 2012 to October 2019 were diagnosed as PBC complicated
with OP and were treated by intravenous injection of 5 mg (100 ml) zoledronic acid (migoda).
BMD, serum total N-terminal propeptide of type I procollagen (t-P1NP), beta collagen specific se-
quences (f-CTX) and 25-OH-VDs; were reviewed 6 months after treatment and were compared
with the results before treatment. Results: After 6 months of treatment with zoledronic acid, the
lumbar BMD and serum 25-OH-VDj; levels in patients with PBC were significantly higher than
those before treatment, and the serum t-P1NP and -CTX levels were significantly lower, while the
left femoral neck BMD was not significantly improved. Conclusion: Zoledronic acid can improve
lumbar BMD, reduce the level of serum bone conversion markers, and has a significant therapeu-
tic effect on patients with PBC secondary osteoporosis.
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B PSRBERIEAE=ADBRE, K EBRE ZNHTAZE B RBMIIGT, EERKER
HEREE & (primary biliary cholangitis, PBC)4k % ‘& it Bi#AJiE (osteoporosis, OP) 883 F [ 3697 R 3R M
REBBIPAE. B R BRI R PBCA K& R Bibs i B & 16T BT FIRYT 64 A J5 B % & (bone minaral
density, BMD) & BB S HIZRAL, SRAMRBERRIIGTT R ik EH20124£10H £2019410
A B TF BRI B ER RE 2 ER 2 1405IPBCA F 4 K B RBMAEE, RAS5 mg (100 ml)
PSR IR R (5 B AR ) HEAT B BKIE T VE T — K, 6N A B EEBMD. MBI R ERE KK (total
N-terminal propeptide of type I procollagen, t-P1NP). g5 JF 4%k 751 (B collagen specific sequences,
B-CTX)F1255%4:4: £ D3 (25 hydroxy vitamin D3, 25-0H-VDs), H5WIFRT#HTHER. &5 MAR
RBEERYETT 6 A JEPBCLE R B R G Fa B 3 ) IEAHE BMD A L% 25-0H-VD: KPR ¥& JT B B B A5, ITE
t-PINPHIB-CTX/K U &K, TR EFBMDEREHE . 5it: MWORBEERAESEPBCA R 7 R HAA
iE B KEHEBMD, FHRIEFHBREMNAKE, XNPBCEER BENIBITHR.
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1. 5|8

JFUR MERE YT PE B % (primary biliary cholangitis, PBC), & —FhH & H M. HITRERER], =
B 2 E v, HEW R EBREEKEH2], zﬁ%ﬂﬁﬂiffﬁaﬁﬂﬂﬁﬁﬁﬁﬁi, W& s 175 13k e
I ] T EUHAEA « H 305 55 ORI B F AR SR IR RIE[3]. B SR BRFAYE (osteoporosis, OP);‘?:~$¢ H5E&
I8/ M B 2 AU A5 AL S A5 DS 42 B ARV B [4] ﬁﬁﬂiéﬂmh OP & X A A BB I v B 5
J% (BMD) 5 f FE 458 52 1R I H B 2 FE IR 2 /D 2.5 MrUEZE(SD) [5]. R K AR E AR, OP /] 4 K5
KAk OP Mgk KM OP. AR ST ET iR gk Ak M OP.

PBC &% OP MR FE M BT, 7Tk 20%~52% [6] [7] [8]. OP {0 2 i 45 - Fry 3t Jeé i 3
JH 9 WG 30 2855 v i 3 B AR Ao 20% [6]. OP SR BT B MatEXgin, 255 KAEMYEFE H71[9]. PBC &
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BT %

BB AT R A 2N 10%~20%, METAT A 22% [10] [11]. — B AR MEbE B s 4 7 5 S 5 1 A2 0% i A
B, BERERASHRE R, B, B BRBAMEIE A PBC & LI AE, Bk 5] AT
HM.

HETMJC PBC 46K OP (M4 —i697 77 58, AR XUBSER Bh =2 G IR LR i) 2 2. U IR 2hie 5
R R R R A G, PRI A I, TR R [12], {H E AT E A X PBC 4k
K OP VAT RUR M Sk R E s . AR B EEL i PBC 4k& OP HFIAITHI G BMD KB AR UkR&
YIRIBAL, R TEPRIBE IR V6 T ROk -

2. IREMREHFZE
2.1. FIRAR

RO 2012 45 10 A 22019 4F 10 A T B KM 8 & Birti2 1 PBC & 31 OP B3 40 BI4E A 7T 4,
WEEIRIR BERE, I T IR B T B AT Mk BEIR VG YT « 2R 4 T BeAC FR = B 2 i a fik .

2.1.1. PNFRE

PBC HFH R4 2018 4F 26 [H 0 H 2 S2 Bk 48 S 13 MR IS WibsvE: 1) 05 25 AR IR R IR AR AR,
PLBR M B FRBE(ALP)FH 5 N 5 2) AMA FRPES A PBC R5: 51 B S Uik, @it sp100 Hik. T gp210 1
B 3) FFAHZUAAE B RN AR R PER SR PR B 2 R /N I IR B 05 o 3l 2 A 3 TUARHE R 1) 2 T
BPRTiZ W74 PBC.

OP [¥1i2 1 BT XUAE X LRI SRS L (DX A & (1) BMD 45 UL A et Bt . SR TA
HL\(WHOYHERE IS bRk [4], X THL8 )5 P, % FEARL(T-(E) B RIA O [R] M ) i B e o N ) e
EFEREE T BOR T 2.5 MsHEZE S WO Ui, RN EAG MEVE & 3 #1207 BB AL .«

2.1.2. HEBRARE
1) 5B Ak % e PR R 3l B ARG 7 AN 5 35 2
2) M RGN N RGN B . 7 E T I RS S S S B A R 3
3) 3 AN H A B B S5 8 3R DL s
4) EE R EA
5) fEARAIE AL L& .

22. ARFAZE

I FIL 3 40 7 PBC &I OP & [H R fa AR LUl BMD fe B 45 R . X T 2R EE, rf
S S ke B DL O 2 I I 45 ROvHE . IRYT TR B 2 UOK, RS TR KK, BN 5 mg
(100 ) ¥ PSR It 152 AL 5 3ol E A K VA — O, WGV T AN T 15 20 X2 IR 34, SR, &
O M SEAN RNV EE, T ORI ZR f . AR L SR AT R ARV YT . RIS U R
BRATHFAMGELR Do T 6 NHEEEEREIREWIEEE, RGI7 G 4 RET A S5
xR BEAT GE i o BT .

2.3. EERR

T2 FH WS IR VE TT HT BB 6 /1 H Ja 43 AR DN 38 ) I 375 sk T 2R iR e B R 2 K K (total N-terminal
propeptide of type I procollagen, t-PINP). B i J54F5K T 51(B collagen specific sequences, f-CTX). 25 324k
% D3 (25-OH-VD,), #ilfLATHE 208 8 /NI LA L, 38 F Ik H R A] 5:30~8:30 HEAT H Bk I I 37 B A
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[ A 82 ) DXCA 0] 8 JIEEME R e AN J5 1 ) 2 o
2.4. GeitFE S

fdi ) SPSS 20.0 B AW HAE FEAT Gt F b . TH R OB B2 (X £ )R FoR . PBC B IRYTT
I E AR S EL K& BMD A2 A0 I LEBER A FEAS ¢ K056 5 P < 0.05 MIIHIE 2 5 R Gt 3 e
3. #£R
3.1. MRS ATTAIR B BENTL

ZERINL 1 i, V69T 6 AN H G 40 B PBC 4k & OP H (I EHE BMD Bofyr sl Bk, HzEF A
BE R (P < 0.05); 1fi £ 5 35 BMD fE3697 6 N H G 5iRITRiALL, BISE K, EERFEE
Giit 2 (P> 0.05).

Table 1. Changes of bone mineral density T value before and after zoledronic acid treatment (n = 40)

1. BRBERTTRIE B R E T ERNZ K (n=40)

15 A 2 e e S0
YETT T -3.303 +£0.543 —2.460 + 0.693
BT 6 NMAJE —2.983 +0.379 —2.468 £ 0.620
t1H -6.106 0.231
P& 0.000 0.819

3.2. MESEBEERAITRIR B R IIEFR T

BN 2 R, VBRI 6 N A 40 4 PBC 4k & OP HA LG 25 $24E4E &K D3 K PFRBOAITRITE 9
B3, HESBEAESISE P < 0.05); STtk 697 6 N HJEIE t-PINP fl B-CTX /K-FH
B B, R HZER M EASGEE (P <0.05).

Table 2. Changes of serum bone metabolic markers before and after treatment with zoledronic acid (n = 40)

2. MORBSERIETT AT E IUE B RIGHHEHRAI L (n = 40)

A 25-OH-VD; B-CTX t-PINP
YBITRT 29.703 +9.513 0.370 £ 0.193 53.473 £17.105
BT 6 NMAJE 32.428 £ 8.959 0.228 £ 0.120 29.220 +9.783
tfE —-2.768 7374 18.009
P 0.009 0.000 0.000
4. 1ig

JE R MR VAR A 58 (PBC)& —FZ 14 1 & e PRI, SO0 I 72 1 R AR FEIF IR b, AR K&
(IS IT RAE . BEAT AN PBC FEFRIE 2 —FhE W, (RBEE X A KGR &I RS WK it e, R
T B FEIG IS, TR PBC FEREIEAD W, 2010 FHE—L0E T PBC X 1T %
WAL, £ 8126 FI i FEAAT 1 AEREA T, JLEREN 49.2/10 13, Hr 40 & UL BRI NBET, &
RN 155.8/10 F5[2].

B R FARE SE —Fh RGVE B B, 5B ) I S AR 2% ) 5 R S A5 O, H I e T 1 I
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JHT SF

JCH AR AEMER PN o[ 14]. B BB AANE 2 PBC & WA I RIE[15]. BEAE#F L2 7~, PBC 4k/k OP &
R LN 14%~52% [16], 7EFHI5 MG S805 R 0T =ik 44% [17]. OP MU H BT Matsin, &5 K4EH
Pro BEHE N ZEALTINE], OP Kt & 4T 0 R A= BB AE Ty, AN 38 oK TR ORI B fk b i X
FTii, WAFREEMM K T ERMEGAH, EEEm T AR aKE A SR &,

FIF DXA i€ ¥ BMD 45552 H A2 OP [M&brk. (HEIGIK I, T OP &MECARRE, BR
R TR SRR, i EL 0 13 FE A BMD AR Ak R i LU ZENR, LA OP FIR S B iR 7 A2 (e —
SEPRAR . T BT (R T R I AR AR A 1 5 e A B ARATTTE b A B AR R, X OP R Il
PRI FEARAHBI[18]. FERT AR L bRIC T, & XHEFEH -PINP F1 B-CTX 43 IE J 8 T ORI B R Wi 2
FEFRC[19]0 M t-PINP (88 2R 1 BURJE & BOR R, b 58 E T B B0y BUR 14 5
fabr. TRETHISE NI A4S R EIR[20], BB B ML PINP AP B TIERH, 78 OP 55648
PVEE R, T R R B ARG S, AHLR R B p-CTX R B & B 2 v, BRI p-CTX
T S R ) — N A B . B AT SRR AR . 25(0OH)D; & ANAZEE R D i R BEaE RN, & RBWLE
Y% D AR R LT BCEZREAR, IR E— Mo I i 25(0H)Ds /KPR ) Bk 4t 4= % D3
7K TR 4EAE R D3 R 2 2 B TS AAE 1) H B A G R R .

OP #& PBC I# WIFRIE, FEOZANME KA T, BATHIG PBC 4K & B AIEN S —IR9T 7
Ko NUBRR RGBT Z PrE IR, B SE RPN RBER AR g A, ke gl
Mg 1, NI B R [12]. AR, Bl BERe . HIERERR AN Re e By (b8 B A, AT
PBC B #H ME RIGn. B 97 R K21,

WSt TR I A A 28 = ARBUBE IR 28, FUXT A28 5 B TR BRAR VR YT SR A BINESE . MR RG J2 — Flopn Y
PUH TRBAA Y, A LU0 B I PR b 2 B S 1 fo ot (R DU % 2R 25 2450, HpuE W e —. =
FOBUBEIR EL i) — E A5 DA o [ PN AM R 25 T0UHG PRATE 72350 7 SR Jle e 5o T 0 8 20 P88 N R i 4 XUB A I
FIT . —IWE AR S R SR, S DR 70 mg FT-CRERRENALL, 2 5 R FAE MR 4R
5 g MK R R BN i bk PN 20 240 0o 50t T R BRI LS -PINP A B-CTX 1T R . I H-5 K30 A A o
BTN AE L, A TR P e S IR I 1) L e R AR AN R SR 1 KU R R AR [22] o [ 40— T3 B AL B
IR, MORBEIR 2E AT B 1R 4848 5 2 4R A L 1B R ARIE 11 5 [23].

KT MERBERRIE PBC 4k KB BN B IR 8UR, Bl E N AT AR T F 8 I i 418
NG M SR TR R (VA T AR, AT AT ELAER T 40 5] PBC 4k K FR Bk F VR I R ANIG )T 48 o 10 5
PLECE AR PR SRR . S5 R EIR, N MR R 5 me kS 2FE IS, PBC A0 R BT iA B35 1
HER 2 FERUR YT T B O, R S R B IR O B R O, U I MR R T A R AME R B . LIS
t-PINP Fl B-CTX J& 5 H AW AR FE bR, WESRIBEIR — J7 T v LA R, 53— 5 A — 2 72 FE Hu {2
BEET A IOE T o S MR B RR VAT 5 IS -PINP A1 A-CTX ¥R M, Ui i, ek B
X PBC 4k R H REAA B E AR, HIBIT R 542 J5 B JRBiAs Z PEAE L

BG4 X PBC 1X A BN IR DU IR B2 7 /KP4 &, PBC IR IZ4E EFH, OP KMtE&E 4T
RAFWMBEZ HRTHE, BT 4 BEW R Sk E RN EFTT4h, Ha EE KEMEAN 2R T
ERKMEGE Ty, mHEpm T NN EaKEAEERE. BT, MekBER S ZMNHT PBC 4K OP
(aTT , (R E A TE VPSR A B BRI R 9T AW T IE I T LG 40 151 PBC 4k K OP &35 B MK IR IR
TEITRIJE IR RRRAE , IR SE T MR BEIR 10 R, 45 ARG IR TAESRAL T St S Ak .

5. &hig
WS BERR AL 3 PBC 4k OP BEHIMEHE BMD, FEMEILIE B AR ST, s s 4
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