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Abstract

Chronic pancreatitis (CP) is a progressive chronic inflamma-
tory disease that can cause irreversible damage to pancreatic
tissue, ultimately leading to pancreatic endocrine and
exocrine insufficiency. Metabolic bone disease (MBD) is
one of the systemic complications of CP, which includes
osteopenia and osteoporosis, characterized by degradation
of bone microstructure and an increased risk of fragility
fracture. Nearly half of the patients with CP suffer from MBD,
which is affected by a number of factors. Pancreatic exocrine
insufficiency and pancreatic diabetes mellitus, which are
also systemic complications of CP, can affect bone mineral
density by lowering serum calcium, and increased levels of
inflammatory factors in chronic inflammatory states, as well
as the use of opioids to alleviate the pain of CP, can disrupt the
balance between bone formation and resorption and promote
the development of MBD. In addition, known risk factors
for osteoporosis, such as smoking, alcohol abuse, aging, and
low body mass index, account for a higher proportion of CP
cases than in the general population and contribute to the
high prevalence of MBD in CP patients. Foreign guidelines
recommend that CP patients be regularly screened for fat-
soluble vitamin deficiency, tested for bone mineral density,
and evaluated for fracture risk, and encourage all CP
patients to actively take preventive measures. In this article,
we present a review on the research progress of CP-related
metabolic bone disease, discussing the prevalence, related
risk factors, and prevention and management of MBD, which
will provide a reference for clinical workers.

© The Author(s) 2025. Published by Baishideng Publishing
Group Inc. All rights reserved.
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1% MM X (chronic pancreatitis, CP)#& —Fr#E4741%
M KR IR, T3 R LR R T 15 0 i, sk
FIARMALIN . Sk Th AR A KRB R (metabolic
bone disease, MBD)ZCP4 ¥ 5t X £ Z—, QL3&H F 8,
VA B RGANE, B SRR RS R, IR
R o3 . CPP AL F 44 8 & A MBD, % H
F A%, R ACPA S 5t K I MR I 5 ik T B R 4
o fk PR R <T 1 A AR o 45 K P 3B 3R B A
Fol, bk F IR AT SO B T KT 05 he AR 2 %
CPFI &9 I H 3 25 Mk ) T B B T A Ao B Bl 09
F#7, ATHEMBDA A S8, B katd B R AN B Te B
&, JeBIREE . S K ARIKE S, ECPY AT &
WA ARG BABE 5, L ACPEH HMBD &R %
69 R B2 —. B b4 by AR BLCP & 4RI 5 A
Yok FohZ gk BB LI BTG, SRR
P A7 CP 8 ARAR K ITR G #4556, A 3L CPAR R A
VEB IR 09 AT 5 A — 428 A B R B R 04 B R
F ARG B ZFely s B2, AR TAEH 4R —
LR X
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TZIDIREE: XS B % (metabolic bone disease, MBD)-Z 1%
MEJEE X (chronic pancreatitis, CP)# A& F F A EZ —, W
TEZBRERZETIINE, BAARM S FERET
CPABXMBD# A5, A X LA R RAF—42, & .4
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Bt CPilH RN & RAE I, & W0 =5t
RAECAEARESEND . IR | R SE, & 5 I RE
BAEEIR A« A D ReA 4 DL A e L2
FESE A5 SRR IEY, CPrR A I - 5 3 A R AR
I

AR B 9% (metabolic bone disease, MBD) i —41
DLE AR 25 M B 3 5 O RHIE R, B &
P/ AR B BRAARE. VI 2293 BRARL, G J5 R 8 HH R 55 i
DIRETUREAE . MBI Dhfe s, ARG FLBE
5 1 T 8 1k S g T T I B R
TSR BB, F PR AAE & —Fh 4 Sy 1t B e,
Frm e w Rk, E S MEE IR, S ECR G,
LI H HIEB) 52 B EI I R R A B A, BRI
B G PR I XX S LR R 52 ¥ (dual energy
X-ray absorptiometry, DXA )l & 1 5 S & % 5, 1
SHTVFr LA AR AE 1 AR RE. & M B A4 R
AT, R B 2 WY, 2 R AT SR,
i P A D DR B o S BT B, R AR PRI
—AhRUEZE, BT AR 21 . 5-3 45

T CP A8 2 A B o ) v JEO 2R A0 s i 9 A
fS, HATHCk 2 538 AT CPAHCMBDI 7T, 43¢
LA ST R A —2RIR, B A A AU Y A
B AR AR R AP R, IR TAE & Rt —
JEMN ST,

1 RITRE

B B AMIE ) B S B WG K o i, RS
otk PEREY, FRIES0Z L AR BT AAE B A
19.2%, 65% LA NFF SRR 36 0] 1432%. 2 I FiE T
CPEF AL E I B %, £E—TAN2824CP
B A 7T B RS, 56%HICPE#E BHEMBD, Hi
IR 1539.0%, B FHAMEH 517.0%, fEFEBRAT
50% (1) 8 1, MBDEUR Z I 60%. st SEE =
oA ER O LA T CP oAt B i T s it e 47 1 2
U EHERRAERS . PERIRR RS R, CPE R HETE
FAH R TR R v B B, I 5AEEE .
TR SRR AT 2. L — TAN N 21 B FE IS Ao M
U, G =2 CPERE R AEMBD, HHpE i Al
B BRBAME I IR 2359 41.2%H120.9%, BE M i
I NS5.9%. [ R ™, IECPHEEMBDE
R N36.5%, H130.8% EFH AE EIHD, 5.8%EH S
WA SRS FAE.

2 BREREK
BEAERIE 7T R N, CPHESARIHAE B % (s [ & A%, 6
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SNCPA B H AAE B AR A 73-h Ty REAS 4= AR M JR
T PR AR LA 71X 1 B 7= A S, 18k A R
AT RAED 7 7KF 39 0 BL K Z2 AR C PR IR v 2524
W A T A B TR RSORT B RS ) P-4, (R iEMBDIR A
AN, TR E BB IR SRR 3R, SN . A8
WK AMRAA E H5 i (body mass index, BMI)2%, fECPH i
o b e A B v, RO CP R i MB D A
R 2 —.

2.1 RIS b h e R AR A T 82 HT
JERMRSE BT T RE 3240 JHRAE FH 2 DL S 73 Wb I it Kk A, CP
B Al BB RR A b A ThEAS 4= (pancreatic exocrine
insufficiency, PEI). JEERE AR S 570 WA B, ml 5
BRI JCHGR MR ARSA B, 45851 90% ) ik
JRAN i Dy REAE R, PR 2 th AR W VS SR, mm it
Z Pl 7 AR ZE A6 3% 25 I B- 1 (fecal elastase, FE-1)
ARG RSN D RE™. HaasZE 3 HrS0BICPE 4
RIN, ARFE-1K-F-S5ARTVE o S E % AR, JRM %3
$52 Jg 5 AR 7% (pancreatic enzyme replacement therapy,
PERT)J5 E# MDXAMH %3 7t . ParhialaZE™[HF 78
WA T RBIN L L, FEAEAPEIRCPEE T, K32
PERT 1) 535 B B i AE 2404 52 PERT# B 1.

NEWTR WA R AT 5B IR e 4R R, B4R =
A. D. E. KWW/, HAERRAJRD . BHAGIE S b
SRR, CPEE YA RDA M= 1 BIR R AR
83%F165%"" . HE L EDIEH TG BEAQU LA HEHF IE
W EN AL D Re 5 AR HEAEH, 484 KDk
Z 0] 5| R R SR D IR IE, 5Bk R FR 55 iR
Thise ok, Bl B s 51k s m
Hir S — T N 118451 C PB4 1) (B P 7 4 1Y, A4
BHEITHEE S, AT 44 ZDIGT RS H IR
BT H AL AL 2 K. (B4 RDELZ FEA B
UER A BRSO R R 2, 3% [El Gupta ™ — TG4 A\ 38
BICPEE ISR IR, 1EH 5% e SICE % ECPEE
HIYEE KD 2 5. Ak, — I N 9IHH i 25
o AT RN, CPE R Sid B B4 4E A4 DK
WE R, HTRRAR P44 RDE = I E e, H
PEIXPERT. WEJHAE 2 AP 22 AT M 4 242 3D /KT,
H AT M ANE R4 m D = R R CPEFH & A =
SRR PUENERZR, ARAG TP ORI E 4L
FDIECPEE H M R EH.

YA K MAE B AU R R HEVE R, Stigliano®5P— 101
N1 CPEE 2 ORI, 4B RK k= %
Fik31.46%, HAEEAH FURFAMERICP B iz
B . 5 H TR T CPEFE 4EE R KK-T- 5 MBDIRT 7L AL
b, A1 BE 2t 5T DR CPARES S 4R A R KO B AR Y
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2.2 MERRMERE RIR BEIRRCPEE W W4 8 I RE
Z—, WFPEACH . A ) R B A R
FECHE TR RN, 5 AR BRRRA N 3- T R R A 5
IR PR IDTFR A YR ML B R 95 (pancreatic diabetes mellitus,
PDM), $aftivh, JEUs 105 R R R 0 2 70 PR J8 3%
H 54%-5%1, CPARAS TR RSB I R AR5 RSB
AN TIRERERG . RARLT 4EAL 5] A DhRe 0 R 20 208
TR KR Z 5] IR B Z AR DA S (R & 2R AL
JOL A A 22, 5 2 R BROpGAF B, SRR P b PR 7
ENE SRR . S 2, H5ARER
RGPS A5 2 P, IR MR R 1 = N E % R
IR SR PR ] e 2 U T e S BUR B E R TG 91 RE
B AER MG 0, R, JR A A B RG nt — 28
TN /NE B SCES R 71, S UL T R

2.3 M X E B¥EEREBCPHIEMIERES S R
et 2 [BAFAERER, 7] e B H40 k4. Duggan®$il
IR A AR RSN, KIS, CPEEHIE
FARE) B RS S UL R LI J5E bR S35 i,
H 73 Hr K3 = C W 25 1 (C-reactive protein, CRP)/K-F-L5
K25 (OH)D7KF A A B FEAH Y. Greers5™ L4301
WICP 53 FH266M1 0] fE #1115 H AR AR £5 18, S5X R4
AHEE, CPEEE BT Bibr &) B FRK, CRPF . HETC
WEBHCRP S JRUERFA I OCH., H7K T [hs-CRPS5 & i i
AT AT UG S5 3 B AR <0, W 7 R Y, Gagis RGN
B RGIAEAES ARIAH TR, Horh, TNFZCRRANK/
RANKL/OPGIf % /2 fe % 2 i Fl 5 il Z 48 2 (7] 1) 21 2
. A4fuA Z(interleukin, 1L)-17] 380155 5 i 41
FER ANK LAJZRIE SRR BTG, IMYE SR SER T a(tumor
necrosis factor, TNF-ou)A] B350 & 41 M 5odd 75 &
BN R ANK LS DA HERL B AR A 1, JF B 1)
WV 2B R IR I ETads. BARCPE AL
HHR UIALAR] A (3 B, (EAE CP B 1) I B R A A
Sirh IR T S B S AR A5 AnIL-1. IL-6. IL-8A1
TNF-a 253805 1R 3 58 M R 17K (3 in v 7%
SR A PR AN R A A, SR R e, B
5 FE R ARCRI B 4 AU 1S 0. AR Sk e 2 5 22 (1A 2 R VP
ERIRAEN AECPHEIVER, DURRECPIEM: R IR
R R A

2.4 MERRS AL R AT R R e A IR CPEE
FERPIR, XA E 7 G WHOZIR A SR F
By 25— BiayT 29, B v R A TR T
& RSO, L TGN N2 195ICP &3 (1 [H] Bt
YT et 5 — i B B2 1 R R SRR T
ERAT i SR 2] B B S 1, 51 PR
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fi%. ek, B0 A 2R 259 mlEa ) T Fe e v AR R R
TR = AR N 52 L SR BROR PR A SR A ZKP. — T
BAT 28 25 A6 ) 55 1 R RO 9 B, 74.3% 19 55
ML R

PERR I BEIRGR 2 CP R E K BMDI fE R 35 2. —.
CP A M BRI REVRE 1) 7T i S 51 IR A4S
R PR3 RO 2R 2 ik 5. PSR AE B R i (R
VEF, MR T PR A0 s . Bl B i, S
AV F T B 20 M DA bR B B i . BOd i Rk
AR, GuptaEN 3844 CPIEH AT T —TiRT
WETEWE T, W FCIR AR ). R 3T R AR Th B
TOEAE 1) R AR 01827%, 5B % IEE I EE LR
Az . A, B FURIE30% L R B 52l
FEAE 2 P 5 B2 K P 2 AR OC. Stiglianof5P V40T
211BICPEF (6951 A L), St 280 Hr, Kl
5 4 v ) B SR A KR AF DG, ik — 2B 20 #T, 1%
H188%o 1 Lo M KR AT BE A, NI T R 5 24548 SIHE IR
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