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Abstract; Objective To investigate bone mineral density (BMD) in patients with maintenance hemodialysis ( MHD ) and
peritoneal dialysis( PD) in our hospital, and to understand the risk factors of abnormal bone quantity in patients undergoing MHD
and PD. Methods Inpatients and outpatients satisfying the inclusion criteria of dialysis for > 3 months were included (237 MHD
and 206 PD cases). Clinical and laboratory parameters were collected, and calcaneal quantitative ultrasounds (QUS) were used to
assess bone mineral density in MHD and PD patients. Correlation analyses were performed to assess relationships between clinical
and laboratory data. Risk factors analyses for bone abnormalities in dialysis patients were also performed. The SPSS 19. 0 software
package was used for these statistical analyses. Results The incidence of abnormal bone quantity was significantly greater in MHD
(57.98% ) versus PD (48.54% ) patients (P =0.005). The overall incidence of abnormal bone quantity increased with increasing
dialysis durations. Dialysis duration, serum ALP, phosphorus and bone mineral density in dialysis patients had close correlation, P
<0.05. Risk factors for abnormal bone quantity include older age, prolonged dialysis duration, increased BMI, ALP and
phosphorus levels. Conclusion The incidence of abnormal bone quantity in MHD patients was greater than that of PD patients,
and, MHD patients were more prone to have reduced bone mineral density. Bone density of dialysis patients decreases with
prolonged dialysis duration. Older age, prolonged dialysis duration, phosphorus and ALP are all risk factors for abnormal bone
quantity in dialysis patients.
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TEBERFLLFHK ", £ CKD3 ~4 ], Bk
ERRWBAR2 ~3FY. MENBREETITEAR
RAGE 10% ~40% "', % @ H A 89— I W5 K JAT
R D RO, 445 H Mm% B (maintenance
hemodialysis, MHD) B E & EH ARBE BN L
HERBUHESLHESH R 6.2 FM4.9 45, EHF
FREN, ERBS A MHD B8 1 £RTX
REBEBABEN2.4E, LARREFITHMED BE5
2T RBZE XHFUsEERBEETABFNFA,
7 5h, B ¥ B DOPPS B 3¢ & B9 BB & #r % MHD &
ZH ik MHD ABERISET-RE 3.7 4, Eit,
ALBEXEERBEBRWREE REHH RET
ML ETNEAER RERELEERERER
R,

& BB A AE (osteoporosis, OP) (M F EIRHE &
SRETRE, BRI EBIRETRE,75% £
AR i1E % E (bone mineral density, BMD) 2 E #Y,
HEA{ANBHEHBEH FHNERRERIMESFHE
HEERMERD ., £4NIE, BIERBOANEF
#r CKD @ EHRENESHER, AEFHAREF LR
FREMEEGRBGBSHEES, TH, BER
REAERE RAATEESE, BHR KH,. 5
S BRAEENEREEDT N TERNBRBREAERS
RER , AEEWKE N, W&o pENEe

& CT(high resolution peripheral quantitative CT, HR-

pQCT) FIXNAE X LMW EH B A&, AR S TE
ABEERIGKRE RN H. BF 5% E
( quantitative ultrasound system-BMD, QUS-BMD) £
H—FOPHATH RNHEEH EEHN XTAUFE
EMEGEHNATEMHEX ABNE HERR
A, 1 B, QUS-BMD W & i f€ Al F ¥ 14 & # K
B 78 JH B # A 3 # (speed of sound, SOS) M
BREYNFAETUET B RRBEE BEE.
BHREMEES, E¥RAERARNBEGEE
K BAERA A RE , X RE TIRE 90% BT
FHR, R EERERE, X 58S FH K &
BHARKWRMEERERE, FFHERKER, BF
ERAMUT R EREE, E—EBRE LT RN E
INRI R A

AP # QUS-BMD # 2 i¥ i MHD X f§ %
& M7 ( peritoneal dialysis, PD) 23 BMD AR &, £
BMD 5itf PR %ERE B A48 b e A fL 48 45 B 48 e
RAERE RS, XK LR TERE—-ENES
ME B

1 #EMAEZE

L1 —&¥H

wEF KB MHD K& PD Bt RIT 2T B,
EHYEL 3N, Hh,MHD 8% 257 #, 5
139 5], &£ 118 #i], i 18 ~79 &, F £ (49.7 +
8.3)%;PD E# 206 4], 58 117 #], & 89 H, F#d 18
~80 %, FH(51.3 £10.1) % , WA BERHEFH
BB ER RERRESR T ¥ER(P>0.05), R
A, MM MHD 577, 8 8 & S0 E A
12~14 h, PD BEBNRABBEELE AR ER
2000 L, BHEX#3I~4 K, BT GEAHMRFE
EFEH2GE,  2REEXRBFZ R SHUHE, T
HRITYBREBREIRZBHAERE, BRAU
TR SR AR B R AR A
(B HBRAT D), HREFREFREE
( parathyroid hormone, iPTH) A, it & & HRA &
=B W EHIRIT o
L2 KRR Rt A

TABEBREFR N ENR BN TE
IKG PR 3% BH K i PR W5 A< R £ 32 3 L 15 45 ( calcium,
Ga) B ( phosphorus, P),iPTH, J§ & & (blood urea
nitrogen, BUN) , JLBF ( serum creatinine, Ser) , Bt
B M B ( alkaline phosphatase, ALP), B &E H
(albumin, Alb), Ift 5 ( blood sugar, BS), & fH [ 8%
(total cholesterol, CHO ), H il = B ( triglyceride,
TG) ,{k% & B % M JiH [& B2 (low density lipoprotein
IDL), ® % E I8 & &1 lH B B ( high density
lipoprotein, HDL) , C iz i & H ( C reactive protein,
CRP)% ., £ T FB&EBKFX MFSEKFEH
B, RAREAR " X S KEHGTRIE,
1.3 QUS ¥z BMD
1.3.1 UK FHE: X HEHE Hologic /) 7] Sahara
MRACRAF N MNEAREER, ZTREFHEAL
ARG R AN, T REAERGREKERS, &K
MERMEHEEA R T EE S, B0 bR
B sh 3B, 635 8 75 13 % (speed of sound, SOS) & T
BB Qus-T) &, 5ERHAREREN BRELERA
i
1.3.2 REMEEEH . AEENELERETH
WERAE, B e B P S MR E I & E W
AE UBKBERDRENEME RO W, B
) 3 2 R BUGE — B9 4 6 2F 47 30 28, LA 4> A 4 ) 4k
L 25 7 XA T 45 SR R
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1.3.3 ZWitrdE R WHO $l 2@ T4k HE
BHEEM: T Scores -2.5 ¥ BHREHN; -2.5<T
Scoress -0.1 IXEBFE;TE> -1.0 FIEHE,
1.4 Zitsibs

X SPSS19. 0 % {4 3 3t 17 B0 48 4 it K 43 #r s
HEENAYE R EEHR, RS REAR
BHESRER, FOERRNLEH Y BB, 4
FHBHBER R, SHRTERHSNAEFE
FESN, ZAREMBAR LERAREE %

581, PE<0.05 HBERITHEN, MHEXER
HE 27K £ & logistic regression #1747,

2 &R
2.1 AREEE MHD & PD B3 BMD Wy L8
KBERFER >R 6 MBH, % MHD 4 &

PD HBEH#ITARF R B2 E &R —FgEE T
E X SOS M HE, WK 1,

®£1 AFF#KE MHD & PD 3% BMD #5450 L8
Table 1 Comparison of BMD in MHD and PD patients in different age groups

R T-Score SOS(m/s)

(%) MHD PD MHD PD

18 ~ —1.3325 £0. 9011 -1.3218 +0. 7956 4100. 90 + 167. 68 4136. 48 +157. 90
30 ~ —1.4162 +0. 8564 -1.4049 +0. 7633 4057. 18 £ 170. 55 4105.22 +178.43
40 ~ —1.4579 +0.9782 ~1.4422 0. 8005 4003. 12 +158.24 4032.49 £169.55
50 ~ ~1. 6025 +0.7796 - 1.5998 +0. 8360 3797.58 +170. 434 3901. 89 +180. 32
60 ~ -2.0663 +0. 86672 -1.8042 £0.7633° % 3680. 29 + 157. 394 3782.77 £159.59* 4
70 ~ -2.2720 0. 83514 ~1.9625 £0. 8166 * 2 3507. 93 + 146. 102 3681.53 +167.43"2

FR—ANEERR S ERBUT ABMEE, P <0.05;MHD K PD 4B &R —EHBRNKE, " P<0.05

ME 1 RRATATLLE BB EFE R K, T-Score
FEK, SOS {6 T RE; LI 7 60 LIk MHD BE K
T-Score & SOS {HBH 8 {& F PD 4, MHD 4 SOS {&
ESOZFERBEUHE TR AEZEHEITEER
(P<0.05),

2.2 ARFEMEEE MHD & PD % BMD & L%

¥ MHD K PD BEHENBR T A=H A AR
SNMAZIH BANIEEIF CHANIFUL,
%t MHD J& PD & & #4748 & 4 A 5 7 tL % BMD
MER. RE2,

®2 KFEBHEK MHD K PD £ BMD #) L5
Table 2 Comparison of BMD in MHD and PD patients with different dialysis durations

T-Score SOS(m/s)
group
MHD PD MHD PD
-1.7950 £0. 8045 —-1. 6830 £0. 7601 4126. 88 + 156. 39 4098.47 + 178.43
B ~1.8766 £0. 7235 -1.7927 +0. 8238 4009. 52 +167.43 4035.28 + 170. 96
C -2.3930 £0.7324" -2.0975 +0.9611" % 3649.48 +180.55° 3866.39 +158.40" 2

. MHDEPDR CAS A A, P<0.05; MHD & PD BEH R EiTidHE,* P <0.05

ME2/7% MHD R PD 2% A BHAAN.
HEILEXLEIT¥ER,CHS BARKEEL LR
B, MMHD 85 CA5 A4 .PD BE CH
5 AAHRGIT¥ER(P<0.05) , R EE
i RIEEK , B4 BMD T %, B im B FRK, WL BT

Y XL 38
23 MHD X PD BE-BHEBNERLEERHS
BMD #H X%

AYER) 206 f] PD B ,21 41(10. 19% ) B A
BEGH,79 5 (38.35% ) BE B ER D, 106

(51.46% ) B E B BEEREEZA,257 #] MHD
BES 38 ) (14.79% ) BE B K& #H, 111 4
(43.19% ) B E B BW /1,108 ) (42.02% ) & &
BEERWEEZN, MHDA R PD AGEBRE X
H A FK 57.98% ,48.54% HE B EGITH¥ER
(P=0.005), WEESE(BEEBRISREHRAL)
#4149 i MHD 8 3% & 100 # PD & & i) — M IR
RELBERHSEEEHTHEEST, RIFR.
B ERRRE SRR ALP 5 BMD B ¥
MM, P <0.05,
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£3 FEF¥HWMHD R PD BE—BHEHLK
LREHHS BMD WX M
Table 3 Correlation between general and laboratory data and

BMD in MHD and PD patients with abnormal bone mass

T-Score SOS

545 re. P Rm P
Age -0.387 0.006 -0.512 0.015
Gender -0.050 0.071 -0.101 0.134
Dialysis ages -0.349 0.032 -0.437 0. 040
Diabetes duration -0.256 0.048 -0.288 0.039
Ga( mmol/L)
P(mmol/L) -0.018  0.069 0.037 0.051
iPTH(ng/mL) 0.184 0.002 -0.156 0.031
ALP(u/L) -0.066 0.421 -0.078 0.421
-0.105 0.027 -0. 451 0. 047

RIXA RTEHEBEETRNEENE
(8 WERT) I, B  MEB K ALP 58 &
ENBEETRAFBYMEHE,P<0.05,

2.4 MHD X PD BEBREFHEHNERHEES T

RS K MHD B 3# 149 #i,PD B # 106
BlLUBEENRTE, #—H5%0 F. B
i B R R AR | I 5 % IE 45 . i 75 B% L ALP iPTH i#
#7 logistic Z T BB 4T, e /o AZE R IS A B N4
i EWE BRRRE ALP MR (£ 4),

%4 MHDRPD BEBRBENBREZ

Table 4 Risk factors for abnormal bone mass in patients

with MHD and PD

Risk factors P OR 95% CI
Dialysis ages 0.032 0.047 0.012 ~0. 308
Age 0. 006 0.971 0. 762 ~0. 906
Diabetes duration 0. 048 0.978 0.936 ~ 1. 000
P( mmol/L) 0. 002 2.648 2.300 ~2.937
ALP(u/L) 0. 027 0. 865 1.235 ~2.437

RARY, B RENR FERRRE LB
ERALP ERENBELERBERENERE
#,P<0.05,

3 Wit

ABFE X MHD K PD B &K B & QUS-T E 1
BEHA MHD BEFHL LB FAERERE
(57.98% ) ,1 PD H & & 48.54% , ;L. H.7E 60 % 1
+ MHD B EH#) T-Score & SOS {HH B {&F PD 4,
BHITEER, Pelletier 5 th % HB ML
FEMHD BEWLPD R ERMERNTE, TS
MHD BE GBI b A E, R E R £ %
BT EREERmMAA X, A, RiEERTEY

TTEHOBTFHE M T BRI, 5 5E Mt
. BESBSHERNHELSMEHKERRE, BN
WK, B 2 K A BT 3 3 & AE in CKD-MBD % 4
RER, BRREESEE., AHREA, BEENTR
MIEK , B & BMD Z ¥ T B, 5 0 1% B% . iPTH /K ¥
E2RMEXKXER,

FRERENMMEGEHRE HEFREKSRE
HRETHE EENMEETPENHE , AR RIEST
ik ,MHD 415 PD 41 60 % L\ L 4E#S BRI i B T-
Score ¢ SOS {HBH B %, 3 H MHD 4 SOS {E¥E
50 3 FERBOENFBEK, TRREATIFYRSR
B HRFBRYUBATHERELZD RHRE, &E
T CKD 2% BMD sk e WK, AHRKR LA
ENMBEEFEEEHINELMNESR,

EMRLEA BRFFREBEESBENBRENEE
B2 A, TTRERIPLEI R R A R Y, R
FHREEREEF, BB, 3% w8 A A
MR HEER G B ARRAFERS EZK,
BSEREENEEEHR, RESRES R, 50
BRED ., B4 BSERITEN DF Y HF
R EEWH, HYLRHREA, ELHER
BEIE T, BB 8 b B 40 M VT B8 S BB
fesamt

RETRA, MEBS B RIEXREY], &8I 5E
B CKD-MBD fj—/M%1EF , 2 J3 3h CKD-MBD # &
By FR S, BRI MR F R la SRR
&, 1,25(0H),D, K F T B, 55 RAKES L 5E ,
MRS FRE R AR A, = E SRR RER
I RE 7L #E ( secondary hyperparathyroidism, SPTH) , %5
Ab, T I 8% A B 1 BT LA B 4 0 3 B R 55 R 40 3
#, SPTH & E BB BN EL S B, M
T 0 B =5 % 1 AE A0 K45 i LA K& 1,25(O0H),D, &
BRE ,FEERAHELNEHER, ARSI ER
AMERITEHRENBEESTETA EBERY
MiEREE. Hik,CKD S B A5 #5% 5 M LB
WEARPOHTRBLE BT,

WMRPERAIME ALP 5 T & SOS £ fi
X, mMEALP B 2—TMEZENR N BEREHE
eiEtn B FEZWHEER, KA BEMN - KL
MIBAFIBFSE R, B Mg ALP K¥ 5 CKD & &
HRBEYFR A SR AEX, M & ALP
BB ALP(b-ALP) K . iPTH 5§ & EZ A
AENFEYMAELE wHRE,b-ALP £ 5
WEE BT RE N — N FREEE T, KDIGO
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BETEUnEEE ALPHTAERNEREN
B, BANREFERLBRENEL LENE
HRERBENER, NZEI—FHRIERIFTLR
LI BB,

BZ B BREETYEREREREAHEE
25MAKEKTE,RE MHD 5 PD BEK &R G
BIELH AR BRERE HENS BER
R BNHEEE ALP MESHEEENBE X4
FEERENEREE., FHit,7 CKD MEEIEF
T R IBROTL, T8, B T 8+
R REBELEFHE, QUS W E BMD BRE
—ERRRAE W B R T B B
FEANBERGHES, BESIEEBHNEARRE
W EZWMTEMNA, BENETRERGTIRLE,
gamELER, HEENBRERIERE -
EEEC Ik
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