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Change of Bone Mineral Density after Kidney
Transplantation and Factors Influencing Post-
transplant Bone Mineral Density Loss

Hyun Jung Kim, RN."® Myoung Soo Kim, M.D.", Yu
Seun Kim, M.D."? Sun Ha Jee, Ph.D., Hyung Joon Ahn,
M.D."? Kyu Ha Huh, M.D.", Kyung Ock Jeon, RN." and
Soon Il Kim, M.D."?

Purpose: Osteoporosis is one of the common complications
following kidney fransplantation which causes profound
morbidity. Using the pre-transplant bone mineral density
(BMD) data, post-transplant change in the BMD of recipients
was refrospectively evaluated. The risk factors affecting the
post-transplant BMD changes were also evaluated in this
study.

Methods: Between Jan. 1996 and Sep. 2003, 294 kidney
transplant recipients were enrolled in this study. The BMD
was expressed as the T-score of the spine and femur. The
gender, age, the presence of pre-transplant diabetes melli-
tus, the matching degree of ABO blood types, the mode and
duration of dialysis, and the history of previous transplan-
tation were considered as variables possibly affecting the
pre-transplant BMD and post-transplant BMD loss. Com-
parison analysis in each group was performed by a Students
t-test or ANOVA.

Results: According to the pre-transplant BMD study, the
mean of the spine T-score was significantly lower in the
refransplant group. The mean femur T-score was also
significantly lower in the retransplant group as well as the
elderly (more than 45 years) and female recipients. In the
3 years following transplantation, rapid bone loss occurred
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particularly in the first post-transplant year. After a kidney
transplantation, the normal pre-transplant BMD group (T-
score >-1.0) showed a significantly higher bone loss than
the abnormal pre-transplant BMD group (T-score<-1.0).
Prolonged pre-transplant hemodialysis (more than 12 months)
and a retransplant were risk factors affecting the BMD loss
in the first post-transplant year. The early application of
anti-osteoporosis management (such as alfacalcidol, alen-
dronate sodium, or risendronate sodium) was effective in
ameliorating the post-transplant BMD loss. However, anti-
osteoporosis management after the first post- transplant year
was not effective.

Conclusion: A pre-transplant evaluation of the BMD and the
significant BMD loss during the first post-transplant year
should not be overlooked. Prophylactic management against
the bone loss and the treatment of osteoporosis should be
started as soon as possible after transplantation in recipients
with both normal and abnormal pre-transplant BMD. (J
Korean Surg Soc 2005;69:315-321)

Key Words: Bone mineral density, Osteoporosis, Kidney
transplantation
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Table 1. Clinical characteristics of renal transplant recipients

Variable Number (%)/Mean (£SD)
A. Demographics Mean (£SD)
Age of R/ D* 39.13 (+8.2)/37.14 (+11.3)
BMI(kg/m®) 21.88 (£3.1)
B. Pre-transplant clinical manifestation Number (%)
Mode of dialysis No 44 (15)
Acute HD' /chronic HD 27 (9.2)/185 (62.9)
CAPD’ 38 (12.9)
Duration of dialysis <12/13~36/>37 (month) 206 (70.1)/53 (18)/35 (11.9)
Pre-Tx' diabetes Yes 25 8.5)

C. Transplantation-related clinical manifestations
Type of donor
ABO blood type
Episodes of AR !
History of Tx
Main IS" agent
IS regimen

Related/unrelated/cadaver
Identical/compatible

yes
Primary/retransplantation
Cyclosporin A/tacrolimus
Double/triple**

Number (%)

204 (69.4)/88 (29.9)/2 (0.7)
236 (80.3)/58 (19.7)

69 (23.5)

264 (89.8)/30 (10.2)

221 (75.2)/73 (24.8)

59 (20.1)/235 (79.9)

*R/D = recipient/donor; "HD = hemodialysis; ¥ CAPD = continuous ambulatory peritoneum dialysis; Ix = transplantation; "AR = acute
rejection; s = immunosuppresion; **Double = main IS+steroid, Triple = main IS+steroid+mycophenolate mofetil or azathioprine.

Table 2. Yearly change of spine and femur T-score

95% CI
Variable Mean P-value'
SD Lower Upper
Spine T(0)-Spine T(1)* 0.49 0.67 041 0.56 <.001
Spine T(1)-Spine T(2) 0.21 0.48 0.15 0.28 <.001
Spine T(2)-Spine T(3) 0.54 0.41 -0.03 0.13 182
Femur T(0)-Femur(1) 0.20 0.69 0.12 0.28 <.001
Femur T(1)-Femur(2) 0.16 0.50 0.09 0.23 <.001
Femur T(2)-Femur(3) 0.20 0.57 0.09 0.31 .001

Spine/Femur T (0, 1, 2, 3) = BMD (T-score) of Pre-, 1-, 2-, 3yr transplantation; *Spine T(0)- Spine T(1) means difference between spine

T(0) and spine T(1); " P-value calculated by paired t-test.
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Table 3. Effects of pre-transplant parameters on change of bone densitometry for post-transplant 1 year

Spine
Variables
Mean SD P-value
Sex Male/female -0.49/-0.47 0.67/0.66 .832
Age <45=45 -0.53/-0.39 0.67/0.66 .101
Duration of dialysis <12 Mo. -0.39 0.57 .001
>12 Mo. -0.67 0.79
Mode of dialysis No/acute HD* -0.36 0.58 .147
Chronic HD -0.52 0.71
CAPD' -0.58 0.61
History of T Primary/re-Tx -0.52/-0.21 0.64/0.82 .018
AR’ episodes Free/rejection -0.47/-0.55 0.64/0.76 .388
Main IS’ CsA/tacrolimus -0.51/-0.41 0.64/0.76 236
IS regimen Doublejtriple’ -0.57/-0.46 0.70/0.66 256
History of DM** No DM/DM -0.52/-0.15 0.67/0.50 .002
<18.5 -0.50 0.67 .400
BMI (kg/m?)' " 18.5~24.9 -0.50 0.67
>25 -0.34 0.60

*HD = hemodialysis; "CAPD = continuous ambulatory peritoneum dialysis; Tx = transplantation; AR = acute rejection; 'IS:
immunosuppresion; Double = main IS+steroid; Triple = main IS+steroid+mycophenolate mofetil or azathioprine; **DM = diabetes
mellitus; "TBMI = body mass index.
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Fig. 1. Yearly change of spine (A) and femur neck (B) T score by pre-transplant bone mineral density. *P <0.05 versus basal T score

<-1 at each year.

Table 4. Serial change of bone densitometry of spine and femur according to the anti-osteoporosis medication at initial post-transplantation

Difference of T-score

Variables O;Z(;Pg;:fl

N Mean SD P-value
SpineT(0)-SpineT(1) No/Yes 275/19 -0.51/-0.13 0.66/0.73 017
SpineT(0)-SpineT(2) NofYes 151/45 -0.76/-0.48 0.74/0.79 031
SpineT(0)-SpineT(3) No/Yes 74/32 -0.83/-0.54 0.83/0.80 .097
FemurT(0)-Femur(1) No/Yes 273/19 -0.22/0.13 0.69/0.55 .029
FemurT(0)-Femur(2) No/Yes 150/44 -0.38/-0.19 0.82/0.77 .192
FemurT(0)-Femur(3) No/Yes 75/31 -0.43/0.20 0.85/0.94 214
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