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Purpose: We investigated the change of bom mineral den-
sity (BMD) one year after renal transplantation, and exa-
mined the risk factors that affect the BMD by parforming the
dual energy X-ray absorptiometry in Korean adults renal
transplants. Methods: The results of pre-transplant and
post-transplant BMD of 99 patients were analyzed in respect
to sex, age, method and duration of dialysis before trans-
plantation, immunosuppressive methods, history of previous
graft and episode of acute rejection. Alfacalcidol or bipho-
sphonate was not used postoperatively. Data were ex-
pressed as T-score and calculated percentage. Uni-variate
analysis, T-test and ANOVA were used for the statistical
analysis. P values less than 0.05 were considered signi-
ficant. Results: There were 66 male and 33 female patients.
Change of T-score (and percentage) of fumbar vertebra and
average of femur area in male were —0.353 (—2.3%) and
—0.059 (—1.2%), respectively. Those of female patients
were —0.483 (—5.2%) and 0.115 (— 1.7%), respectively.
The significant loss of BMD in the female. lumbar spine was
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evident, Patwnw in. 2D‘s showed the largest loss of BMD
{lumbar spine: —0.739 (— -2.3%), fermur; —0.206 (—3.1%),
compared to other age groups. There were no significant
dtfferences by the moda and duration of dialysis, presence
of diabetes, degree of HLA malching, history of previous
graft, immunosupprassim methods, and number of acute
rejection episode. However we could accept the positive
trend of BMD loss related to the kind of immunosuppression
methods and number of acute rejection. Conclusion: There
a8 s niﬁaantly dlffaran& loss of BMD after renal trans-
plantation by the age and sex of the recipaents Although
statistically not sigmﬁcant kinds of immunosuppression and
episode of acute rejection are likely to affect the BMD loss
one year after renal transplantation. (J Korean Soc Trans-
pmnt 2003,17.¢3~M1 :
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Lol & 40.1 (18~62)A % 3L H F FF-Al= 59.5 (£7.46) kg
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o2 iEolxn Byl FHkE B¢ ¢ A dol 11
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FAS Al A5 617, 13~24ML 7 F4E AP
735 79, 25~ 36704 7 A& Allet 73 91, 37~9071
4 FAZ AP A5 11, 000E o] FAE A gt
7357} 3ol et dxpo] Aol 86 ol AAto]4]e] 13
ot} Mg AAlZE CsA+ST 24) 9.8 197, CsA+
ST+AZA 379 o] 6%, CsA+ST+MMF 34)9.¥ 59,
TAC+ST 241 2% 99, TAC+ST+MMF 34| Q@ ¥ o] 61 0|2)
ok FA AR WS R 92 97} 759, FA AR
gh3-o] o 3] whAg A9 201, 23] o)A WAl 7347l

47 o] 9ie}.
2) BUE &K HB

o]4] A T-scorer K7} —0.449 (+1.456), thE]Fr}
—0.683 (£1.40000]R 2, o] 4] 1'd & @217l —03850 (+
1.347), ciE| 57F —0.682 (£ 1L127)& 1A Q&R &
2 ¥7}0.397 (3.3%) 7H4=3h uba, olE| 3 0.001 (1.4%) 7
Zol] B3}stgichFig. 1).

3) Mol me M

GA $Aks 1 2ok @2 H B F T-score 0.353 (2.3%)
ZHa 8 Hbd, o Aol A= 0483 (5.2%)7} F4zste], o] A o)
A FAof] Bl &l P-value 0.0472 §-2J31A) 25 747} 3
2= it tiEl = dA ol 4 T-score 0.059 ZHAsbar, of 4
A= 2319 0.12 Sl o BAA oz o] gl A
o]+ %l tHTable 1-A).
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Fig. 1. Changing pattern of bone mineral density before and 1 year after transplantation.
Table 1-A. Changing pattern of T-score before and after renal transplantation
Lumbar spine
P-value P-value
Preop. Postop. 1 year Preop. Postop. 1 year
Sex 0.047 0.595
Male -0.50+1.41 -0.85+1.30 -0.52+1.38 -0.58 +1.16
Female —0.34+1.56 —0.8211.42 —1.00+1.41 -0.91+1.09
Age 0.003 0.098
20 —0.18£1.27 —-091+0.87 —0.06:£0.95 —0.2710.66
30 -0.56 +1.29 -1.03+1.23 —0.6811.38 —0.78 £1.18
40 ~0.26+1.50 —0.6011.41 ~0.69+1.58 ~0.62+1.19
50 -1.63£1.75 —1.72+1.48 ~1.86£1.10 —1.7940.76
60 0.42+0.98 0.55+1.29 ~0.35+0.93 —0.10£1.14
Types of donor 0.164 0.902
LRD ~0.54+1.31 -0.8511.25 ~0.6311.18 —0.6011.01
LURD ~0.34+1.63 -0.83+1.45 -0.75 £1.66 —0.81+1.29
DM 0.12 0.982
None —-0.41£1.50 -092£1.29 —0.6811.42 —0.68 +1.09
PDM* —0.09:+1.04 0.06+1.37 -0.60+0.87 ~0.55+1.20
PTDM ' —1.06+1.51 -1.07+1.57 —0.92+1.76 -0.93+1.50
ABO match 0.987 0.308
Identical -0.43+1.44 ~0.82+1.38 ~0.77£1.32 —0.72+1.12
Compatible ~0.51%1.52 -091+1.24 —0.4211.61 -0.601+1.21
HLA match 0.521 0.547
Identical —0.72£2.09 -0.96+1.39 —0.8211.38 —0.60+0.91
One-haplo —0.51:£1.16 —0.84+1.26 —0.60+1.17 ~0.60£1.05
LURD ~0.34+1.63 -0.8211.43 -0.73£1.62 -0.80+1.27

*PDM = preoperative diabetes mellitus; "PTDM = post-transplant diabetes mellitus.
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Id ok 833 HF T-score 4 200), 0.739 (2.3%),
30tH, 0.472 (5.0%), 400}, 0.341 (3.6%), SOtH, 0.091 (0.9%)E
e AYFoNA or] Qe FUE FAE Holx ot
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Fig. 2. Changing pattern of T-score according to age after
transplantation.

5) S-TO0HAL A0 ME B

QFH A T-score T FA7H ¢ 0321 (1.7%),
HIGA7H 7§ 0494 53%)E F213 Xol7} giglet. o
B FollAe A 35 2312 0045 (1.6%) F7H3 3
v Hadzk ¢l A9 0060 (1.0%) ZHashe] AA] EAIFH o
2§98 zo]r} Q1glth(Table 1-A).

6) S K{F0 e #s

QFH Tscored] HFWsle 947t gle B9 0514
(39%), 4 A dunl k2l A 0036 04%), L5
o]4] & ] 3219 A —0.145 Q1% EAH oz E
I3 Rol e gglovt Fust Y= e A BUE
7} gho] ZrastE S Haich oiE - T-scored] Wiste
Frt gE AF 0004 (1.5%), 7€ A 29l 35 0.055
(03%) 28l o)A & kel 797t —0.009 (-05%)%
Fx el W f23 xol7} glick(Table 1-A).

7) SYE ABO LX|GIF0 ME B3t

858 4t T-score] i3t PAFo] YxQ ¢
—0.379 2.7%), A 7S —0394 (5%)E Ho] 23k
ztol & Ho|A] gkekor U E]H T-score®] W3tE UX|QI
7% 0051 (02%), &4 7 —0.156 (6.0%)2 23
Aol glglth(Table 1-A).

8) HLA HEtTofl Mg Hsl

L35 B T-score®] ¥k 22Fol 44 U9 3
£ —0233 2.6%), ¥F dx|9 AS 0342 (1.5%) 18|
HlEAZ A5 —0483 (52%)2 HgtEel b foje
Ao 7k Aglet. =l F- = 2 X191 - 0.289 (7.8%), 1t
LA 7 0.004 (0.3%) el wlEA Aol

Of

—0.064 (1L1%)Z HA] F2l3t o]z} glgirh(Table 1-A).
9) FAYH mE Wl

L3R A Tscore?] H3l= £48 A3 344 %L 74
$- —0375 8.7%), 10 u|ute] SF HF4 L 3 ¢
~0.080 (14%), 17/0Y o]4 HANEAHSL 3 HAS —0395
(4.2%), HHFA S 3 9 —0.740 8.1%) 22 FAul ol

S o3k Xole AP AG T-scored HulF4S AW
B5ollA 2 v Zdsle A4S Bk tiE 3 T-score
o] W3} o FA4E 3R ¢ 7971 0.150 (2.0%), 174
o wRte] S EAFAE 3 A7} 0030 (02%), 171€E
olde BHFAE & 797} 0.043 (1.3%), H2tF4E g
73571 0.000 (0%)Z FA el u}E {28 o] E Ho]
A ¢k9tH(Table 1-B).

10) FA7(Ztof mE Bis

32 A T-score®] W3t F4& A3 #}R 2 7
2 0375 8.7%), 12719 ols} AL 3 AL —0310
(35%), 13~2471Y EXS 3 AL —0871 (8.5%), 25~36
M FA42 3 ZF 0229 (4.8%), 37~90/0Y F4-& 3
735 —0.545 (5.8%)01 3L 90MY o] £AE & A%
—1.067 (6.0%)2 7|7kl wk-E f-2]gt Zpol7} gigie}. viE]
K A Tscore®] W= FAE 8lA] %2 A9 0.150
(2.0%), 1209 o]} £AS 3 A —0077 (1.0%), 13~24
N FA4E 3 79 0043 (0.6%), 25~3670Y 43 A5
—0.456 (6.3%), 37~9071Y 42 3 AL —0073 (1.4%)
A2 907HY o] FAE & 5 —0.001 (14%)Z G4
frelgk Ztol& ilvh(Table 1-B).

11) OlMaR 0 mE B3l

ARpo] Ao Hofl uwlE FUx HIE B H, 9=
T T-score] Wshe Uxto] A 7% —0.466 (3.8%),
A=l A1Q) 745 0062 (04%)5 Hof FAHoZ olu| 9lA
Prtol Aol v W 958 FUE 2h4E BcHP=0.015).
ZE} tE] 8 T-score2] B3} Uxjol2] —0.012 (1.5%), AF
o]4] 0.069 (02%)Z F213t Xol&= s rHTable 1-B).

12) HAYRR(O mE Bist

QFH HAF T-score?] M3} CsA+ST 24| Q2 Hojl A
—0.747 (6.6%), CsA+ST+AZA 342 ol]4] —0.783 (8.0%),
CsA+ST+MMF 34| @ ®ol| 4 —0.287 (1.8%), TAC+ST 24|
S¥ellA] —0.167 (2.1%)%) 3 TAC +ST+MMF 34 2. of| A4
~0.316 (3.8%) & P-value 0.08 % 2FA]9] AHLol uf2 &-o]3}
Xpol = HolA 9kkARF CsA+ST 24) Q.8 18] 3 CsA+ST
+AZA 3A| QN A o] B 3N FUE A4S Hol:
78S Bk e 2 T-score?] ¥i3l: CsA+ST 24 2.8
o] A —0.026 (0.4%), CsA+ST+AZA 349 HollA —0317
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Table 1-B. Changing pattern of T-score before and after renal transplantation

Lumbar spine Femur
P-value P-value
Preop. Postop. 1 year Preop. Postop. 1 year
Mode of dialysis 0.530 0.458
None 0.23+0.96 —-0.181+1.24 0.31:+1.06 0.46£1.15
HD —0.48+1.41 -0.87+1.31 -0.83+1.28 ~0.80£0.97
CAPD 0.11£1.82 —0.63 +1.64 0.05+2.02 —0.58 +1.77
Acute HD -1.214+1.56 —1.29+1.35 ~0.81+1.42 -0.78 £1.07
Duration of dialysis (month) 0.205 0.538
None 0.1010.16 ~0.17+1.33 0.17+1.16 0.34£1.10
<13 —0.74+1.41 -1.07+1.32 -0.76+1.51 ~0.70+1.07
13~24 0.14+1.60 —0.73£1.12 —0.64+1.75 —0.60£1.13.
25~36 -0.02+1.79 —0.25+1.32 -0.73+1.21 -1.19+£1.08
37~90 ~0.26+1.23 —0.81£1.39 -0.92+0.83 -0.99+1.08
>90 0.03+1.86 -1.03£1.72 —1.4340.55 -1.90£0.20
Transplant No. 0.015 0.598
Primary —0.27£1.43 —0.73+1.35 ~0.58+1.39 -0.60+1.12
Secondary -1.63£1.04 ~1.57£1.04 ~1.38+1.30 -1.32+1.12
Immunosuppression in 0.718 0.815
rejection-free patients
CsA+ST -0.611+1.10 -1.15:+1.28 -0.99*1.11 -1.02+1.21
CsA+ST+AZA -1.13%1.50 ~1.60+0.82 -1.0320.57 —1,07+1.04
CsA +ST-+MMF —0.63+1.31 —0.94+1.25 ~0.6911.45 —0.66L1.19
TAC+ST 0.45+1.81 0.31*1.16 -0.01+1.04 ~0.01 +0.86
TAC+ST+MMF —0.23+1.12 ~0.55£1.26 : 0.20+0.79 ~0.17 +0.86
Episodes of rejection 0.201 0.267
None —0.49+1.34 —0.84+1.28 —0.62:+1.31 -0.64+1.15
1 —0.42+1.82 —0.88:£1.62 ~0.96+1.61 ~0.81 £1.11
>1 0.30+1.79 —0.70£1.18 -0.55:+2.14 -1.13%1.27
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Fig. 3. Changing pattern ‘of T-score according to immunosuppression methods (A) in all patients; (B) in acute rejection-free patients only.
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Fig. 4. Changing pattern of T-score and percentage according to number of acute rejection.

(4.3%), CsA+ST+MMFS] 34| 8.4l 4] 0.119 (0.6%), TAC
+ST 24] 2 ol 4} —0.278 (3.7%), TAC+ST+MMF2] 348
HAlA —0367 5.1%)E 2ol A fol ol AUieh

o] 4% T% A WEo] WAL BAE As)o)n
SA 4% AF 23R FUE W8] Rolg ulawshy

CsA+ST 2*]]_9,_‘1;] 75,‘—?— —0.543 (5.7%), CsA+ST+AZA 3
Aol A9 —0.467 (5.0%), CsA+ST+MMF 34| a9 <l

—0.317 (3.7%), TAC+ST 24| L ¥l A —0.138 (1.3%),
el TAC+ST+MMF 3| 9.8 9] 7. —0.317 (B8%)E
AL ZE §% Aol UUAT CsA ALF U=
TAC A& oll4, AZA A8F B ke MMF A&Fol4 2
UE 7k Aol He Agg BolZa gle. 22 v

Foll A olel g gkt Aol & WY + gIichFig. 37}
Table 1-B). :
) 24 75 vSUs I w3

255 HT Tscored] Wshe F4 ARLol gdH
A% 0346 Q7%), B4 AR wgo] B AW A5
—0.465 (4.2%), + ¥ o4 AA™ AL —1.000 (10.0%)2
P-value 02012 3-2J3k Xol= QIgiAIRE AR wrS o] v %
AR FU) thel sk A w3l

= 76'-?—-‘5 —0.020 (0. 6%), 7‘]‘r‘ 1He-o] ‘?_ 1 L R
0.185 2.7%), F+ ¥ o]AF kA3t A% .575 (8.0%)E -§-9]
gk Xpol & Holx| gkkrh(Fig. 49} Table 1-B).

il &

F hAste] o8 717 b
= 583 i Folrh(6) ol 4 3
AEL o]Al4% o)A Hv:q oju] ExNgt wie] go].23} &
& i Fell o]Arg Foll 4A FUEY AL xaE 4+

ATk (7) 1990 thol] -2 AgER Q] od Foll 4 A1Abo]4] 5
% & Zury} uu}az AHH oz Zhaste Zo] FHE
AT}.(8) Julian -2 A1 o]4] F 6o A yhg w) Q2=
7} 6.8%, 1870 Yol AU 8.8% AE FHl 7} 7Hiels A
o2 Hugtn Qleh(2) B AFAEL 9999 3hatol] ol
biphosphonate A 2|t} vitamin D analogue#l] 4] £-& 2034}
1 FE T 17 W3 ok ket vl 1l A A A

o] A g0l _9,_—,—-,— FUEE HF T-scoreZ2E —0.397
(£0.740), YEEEE 33 (£7.6)% A E Ha3to] g2l
A Hlad FUE 4o} o Fl wlal g oake uk
222 Halr). Wamming 5(9) Uuk 01 Fo)| 2] FrhL 2o
aled QA Barstgl sl o 4L #1747 Aol FukZa}
LFoNA L AR B3 A7) 27 3 A
2wz 39s 7&&.3 Holth7} 3o ool 717t
Al ZHazskA) gEs Evboll e At Zadteka slgla )
7] & &kl A 7 AelA 7astglcka s "“4«]
A AEH R F0F9 43 A} 9w 504 o] %
Bl 949 495rt L2 taeln FuhEa AstoA —ri
Hob e HolAuk A7 H Sl AE FasiAl Pt
3k

B QA7 Fo] 48 Anh Aabo]4] Foll glE] o
A 79 BUE T4E HolA] ok by 9 Moy}

EA4M0F g Wol ek FFAARA, 44 A
3 o5k §3, ABO Sl AT, 2 HLA A4S,

& A FABY 717, WAool ¥, Wefelal 4] 7,

WS £ 9 NE 27 BUE Wl ol
A% deg FEA vladd AT BAe) 44zt iy
A nt BF 9% Rolt ft Aoz EAng,
Nisheth §(/0)& % 1 57} Sl B9 Aol 4y &
U954 BA WAFol S wnslglont of
FAES) AT Fuot 5% ¥ FUS bslel JgE 3
A She Aoz $ARle] el A Holat ek



A8 9 MHOIM 1 & ZUT AN 49

z17)9] Zololl W Aol Holeta Az FF Fr ¥
& A2 e & oAyt esthn gk £ AT
ol A o] 4] FA| 9] Adol we} o]4] F FUE Wis}e] Ao
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