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Purpose : The aims of this retrospective study were to evaluate the sequential changes of parathyroid

hormone (iPTH) and calcium metabolism after
for hypertension (HPT).

renal transplantation (RTP) and to identify risk factors

Methods : Biochemical bone parameters were reviewed in 264 patients at pre-transplant, 6, 12, 36 and

60 months after RTP.

Results : iPTH levels fell significantly during the first six months after RTP and remained substantially
stable thereafter. The mean total serum calcium level showed significant increase during the first six

months and progressive and significant decline
returned to the normal range during the first si

after the first year. The mean serum phosphorus level
x months and remained normal thereafter. The serum

alkaline phosphatase (ALP) level increased during the first year and gradually decreased after then.

The prevalence of persistent HPT was 17.8%.

Patients with persistent HPT had significantly elevated

serum levels of iPTH at the time of RTP and had spent a longer time on dialysis. Significant positive
correlations were observed between the serum iPTH levels on the one hand and the pre-transplant
iPTH, serum ALP, and creatinine levels on the other hand.

Conclusion : The prevalence of persistent HPT after RTP is not uncommon. The patients with long

duration of dialysis showing high serum level
persistent HPT.

of iPTH at the time of transplantation are at risk for

Key Words : Calcium, Secondary hyperparathyroidism, Phosphorus, Renal transplantation

x
[

Aol W &3]

I~

!

ok

>

[N

lo

—m
NI
riok

ez A% Ay A Q9] A2 Xlo]A
Z

Qo= FHA AL’ HBHQ MolHoz olF A
2 WZy o)do]l 2oz wHPHO EFHA gleu %
10-50%9] gAtoME H3AQ Mol Fol= o]xbd v
B 71533301 202 21490 BaEo] g;q3’6>,

2 3 2AE
) P
S

4 2007 4€ 194, 120079 7€ 94

AT Al 262 dig ATXWLEI Ao A E2E HAAHAS
dd dFA FT FAE 194WA

\:gt].]al—JL 7] ’V].EHD]— LH,L]—D]—HIX\T

Tel : 053)250-7355, Fax :053)254-8168

E-mail : k780121 @dsmc.or kr

X :E FHI )

£ 014 F 38 7152 fAIsE SRl %@M z
20 Wsls zAEte] A% 4 5 % 24 SRS O
Foz & A3s” ol g Bolth oo AASS HolA

10l 27 v 522 9 2 el

s EH*H 74@’5‘

1o



The Korean Journal of Nephrology 2007;26:601 ~609

Wy ve 9 AYAR0 gl FFHoE 2AsHT

1. O &

19959 3R H 20059 1€71x] Aol Sihg oA
AZolAlg ¢ g 3659 3 olA A Ui olu B3
M 322 (iPTH) A2 27394 26490 g2 e
2 39t WA Ao AP 383+1094] (H&x 17
Al, 278 67)%eH, ¥y lhl dolglth Gy &l
ViTe 45%9Qn. o] M A xg8E @e 7|72 g
26.8+35.671€ (9 03714, ng 204718)olA} (Table
1.

deAtoA o] HAAA QY2 LAk HAAAIAIZ cyclo-
sporine® Fojgr2 a7t 1100 (41.7%), tacrolimusEs
Eojure siaprl 1540 (58.3%)9 ey BnE 3R AHR
O|lEE Fojugit. Z+ A9 Fojwde oax 2.
Cyclosporine2 4% 2974RE 6 mg/kge 23] 2850
AT T8, £ BUEH & 1097 10 mg/kgo] &
T2 19 282 U0 F3 Fojsigleny o] 3do ZH
1 mg/kg® AFsto] £& 1AL 5 mg/kg7tAl BFstY
t}. Cyclosporine?] A8 HMIZ=T L 0] T A 3K
7re 200-400 ng/mL, 370€ o]&REHE 100-200 ng/mL

7t =8 8F2 2Zsd. Tacrolimuse & 224%

Table 1. Demographics of Study Populations

No. of patients 264

Age (yr) 38.3%10.9 (17-67)
M:F 151:113 (1.3:1)
% of DM 12 ( 45)

Duration of dialysis (mos) 26.8+£35.6 (0.3-204)

Maintenance immunosuppression (%)

CyA 110 ( 41.7)
Tacrolimus 154 ( 58.3)
Steroid 264 (100.0)
MMF 207 ( 78.4)
AZA 7(C 27

Follow up duration (range, mos) 59.4+31.1 (12-130)

Abbreviations : CyA, cyclosporin A; MMF, mycofenolate
mofetil; AZA, azathioprine

H 0.1 mg/kgo] 8Fo=z A&ste] 19 0.2 mg/kgo] 8F
2 28] Urol 47 Solsith oA % 29RRH tacro
limus?] A8 3 A =& Fdso A IE A2
15-20 ng/mL, 37} 0]F & 5-15 ng/mL7} 5|2 8F
ZAs519. ~H2olEEs £& 99 methylprednisolone
500 mge AW FAE § 250 mgo g FFsio] 297
FASt & FA3=2 ¥lRo] 19 prednisolone 30 mgez £
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4. iPTH % BUAL E 3

g iPTHO] 7&% immunoradiometric assay, (Im-
muno-Tech® , =)oz AlWstYn HARE 50 pg/mL
ojstgd Wiz st @Y & 2w, U P ALPY FH2 3
38t A5 BAM7] (HITACHI 747, 92)E o]8sl9oW 3
et d3d & Za 85-11.0 mg/dL, 91 2.5-45 mg/dL,
ALP 40-122 U/Lo|t}.
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Fig. 1. Proportion of mild, moderate, severe HPT after
renal transplantatior}. Abbreviation : TP, at the time
of transplantation, "p<0.05 vs. TP, "p<0.05 vs. 1

AL 0]A A 1509 pg/mLojlA oAl & 6L 495 pg/
mL2 F&3] Fdstd # oA 19 54.1 pg/mL, 39
55.9 pg/mL, 5@® 575 pg/mLz A|7to] ZFatgtol] wle}
ThAl O3 Zolote Fde 2. 83 Zgxe oA A
9.2+1.1 mg/dLOJA, 0] & 670€#] 9.8+0.8 mg/dLo
2 f95HA B7tsten (p<0.05) o] ZaEe FME
BT 84 Ax = o]A H 5616 mg/dLoA 0]4] F
6/MLR 3.4+0.7 mg/dL2 ARABAMA BrsAon (p<
0.05) o= x&Hoz FF WIS {AYUT. EH
ALPAl: o]A A 81.8+56.9 U/LoIA 0] & 671€w
97.8+50.3 U/LE Q95H Z76Idtt (p<0.05) 14
THA fAE § oAl Zasto] oA § 34, SUmM 2z 787
+31.1 U/L, 77.1+28.0 U/L2 o]A & 1dmjo] vl §9
s Z2EY9d (p<0.05) (Table 2).

AZ BARAN 71587020 vzt oAl A 409%Q9
Z0] 014 & 671LM 84.7%, 1WA 87.2%=2 QoA &7t
3to] o]F o= H|XE BEE |ASIYL, 0|4 & F&
AR 7168039 Yz 014 A 46.2%00M o]A &
MEm 15.3%, 198 128%= folatAl 228t
183%=2 Al 371519t 33 233 71633359 1l
£ 014 A 129%0A olA T 1dmM7tr= & o= gitrt
0]% 39 9 54m] 1.2% U 24%=2 tA] Z718t9tt (Fig.
1.
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Table 2. Sequential Changes in iPTH, Calcium Metabolism after Renal Transplantation
TP 6 month 1 year 3 year 5 year

No. of patients 264 242 242 164 82
iPTH (pg/mL) 150.9 495 54.1 55.9 575
Ca (mg/dL) 92+1.1 9.8+0.6" 9.7£06 9.4+06" 92+0.7"
PO4 (mg/dL) 56+16 34+0.7" 34106 33108 34407
ALP (U/L) 81.8+56.9 97.8+50.3" 98.11+43.0 787+31.1° 77112807
iPTH level (pg/mL)

< 100 (%) 108 (40.9) 205 (84.7)" 211 (87.2) 132 (80.5)" 65 (79.3)7

100=<, <500 (%) 122 (46.2) 37 (15.3)" 31 (12.8) 30 (18.3)" 15 (183)F

>500 (%) 34 (12.9) 0C 0 0C 0 2 (17 2 (247
S-Cr (mg/dL) 109+29 15+0.4" 1.4+04 16097 1.7+0.8"

iPTH was expressed as median value. Abbreviations : TP, at the time of* transplantation; Ca, calcium; PO4 phosphate; ALP,
alkaline phosphatase; HPT, hyperparathyroidism; S-Cr, serum creatinine; 'p<0.05 vs. TP, "p<0.05 vs. lyear, Statistical signi-

ficance was evaluated by student t-test and Chi-square test
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Table 3. Changes in iPTH, Calcium Metabolism According
to iPTH Level at the Time of Transplantation

Control HPT
(n=108) (n=156) p
Age (yr) 3801108  385T119 NS

M:F 181 1.1:1 NS

Dialysis duration (mos)  28.8+35.1 240%+350 NS
iPTH (pg/mL)
TP 433 276.3 0.000
6 mo 441 53.3"
1yr 497 56.6
3 yr 51.0 55.8
5 yr 50.1 61.4
Ca (mg/dL)
TP 96+1.2 89+1.0  0.000
6 mo 9.7+06 9.8+0.7
1yr 9.5+0.6 9.8+0.6
3yr 9.4+06 9.4+077
5 yr 9.3+0.6 9.1+08"
POy4 (mg/dL)
TP 54+14 57+1.7 NS
6 mo 35+0.6 33+0.7
1yr 35+06 34106
3yr 33+06 33+09
5 yr 3.4%+09 33+06
ALP (U/L)
TP 64.5+22.2 93.9+69.3  0.000
6 mo 92.1+495"  101.7£50.7
1yr 100.1+48.1 96.7+39.1
3 yr 74.2428.4 82443297
5 yr 74.4+257 78.6+29.27

Abbreviations : TP, at the time of renal transplantation; Con-
trol, iPTH<100 pg/mL; HPT, hyperparathyroidism (iPTH
>100 pg/mL). iPTH was expressed as median value, p<
0.05 vs. TP, "P<0.05 vs. 1 year, Statistical significance
was evaluated by student t-test and Chi-square test

5 o4 ¥ Fguslz gadn. o)y W ¥ ALP A
23YH A15AZ 204 dz2ol wls) RSPl 5%
RGN 1AL F7kste

k-3
g, 0]F0o& Zadstes 3 =Y (Table 3).
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XolAl & 19s) &4 iPTH7} 100 pg/mL 0]4¢ A&
A HAYA 716803 SAe 31YoR 128%F AR
s W32 HzxFoR Yol 0|5

AAAA FF, ol2l GAl iPTH, Zg R AA|
52 HlasAn. A&H 2375 FUSENA & A
do] QolatA E¢on (422+9.3, vs. 37.9*114, p=
0.043), 0121 A =X 7)7to] o5} ZUTt (42.1+4586,
vs. 226%329, p=0.025). A&A BZAM7s FHSZ0
A oA A iPTHA 3732 g9t %o (196.2 pg/
mL, vs. 1284 pg/mL, p=0.035), @& Z%, A, ALPA 0|
+ |93 o7k QA (Table 4).
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iPTHx], 84 ALP z]Q} st Qko] Az
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o ¢l %12124 3amiRE folg Fol
Elgj7] Al&stQitt (Table 5).
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Table 4. Clinical and Laboratory Parameters at the Time of Transplantation; with vs. without pHPT at 1% year after

Transplantation
without pHPT (n=211) with pHPT (n=31) p

Age 37.9+114 42.24+9.3 0.043
Sex 1.4:1 1.1:1 NS
Dialysis duration 2261329 42.1*45.6 0.025
Maintenance IS (%)

Cyclosporine 89 (42.2) 0 (32.3) NS

Tacrolimus 122 (57.8) 21 (67.7) NS

MMF 161 (76.3) 26 (83.9) NS
At the time of transplantation

iPTH (pg/mL) 128.4 196.2 0.035

Ca (mg/dL) 9.2+1.1 92+1.2 NS

PO4 (mg/dL) 56*16 58*1.3 NS

ALP (IU/L) 77.4%40.0 107.6+119.0 NS

iPTH was expressed as median value, pHPT; persistent hyperparathyroidism, “with vs without pPTH, Statistical significance

was evaluated by student t-test and Chi-square test

Table 5. Spearman Correlation Analysis of iPTH and other Biochemical Variables at Various Time Points

serum iPTH vs.

n serum iPTH at TP serum calcium serum phosphorus serum ALP serum creatinine
6 months 258 0.202" -0.047 -0.244" 0.224" -0.075
1 year 258 0.178 -0.001 -0.219" 0.1477 0.025
3 year 171 0.071 -0.060 0.052 0.244" 0.219"
5 year 84 0.181 -0.262" -0.241" 0.301" 0.445"

Abbreviation : TP, at the time of renal transplantation; 'p<0.01, "p<0.05
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