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Comparative study of secondary hyperparthyroidism
according to the mode of dialysis in patients with end-stage renal disease

In Hyun Jung, MD. Ho Yung Lee, M.D.,, Sung Kil Lim, M.D., Kyu Hun Choi, M.D,,
Soo Young Yoon, M.D., Dae Suk Han, M.D. and Shin Wook Kang, M.D.

Department of Internal Medicine, Yonsei University College of Medicine, Seoul, Korea

Background : It has been well known that parathyroid hormone (PTH) plays an important role
as a uremic toxin in patients with end-stage renal disease, and develops many abnormalities in
musculo-skeletal, nervous, cardiovascular and immune systems, which contributes mortalities and
morbidities of the patients. Recently, many researches have reported various clinical significances of
PTH. Especially, there is some suggestion that parathyroid hormone level could be used as a new
marker of survival in uremic patients. The purpose of this study was to assess the prevalence of
secondary hyperparathyroidism according to the modality and duration of dialysis in patients with
ESRD and to determine the factors that attribute to increasing iPTH levels.

Methods : From January 1996 to June 2001, 328 dialysis patients who have received maintenance
hemodialysis or peritoneal dialysis more than 6 months in Severance Hospital were included in this
study. We studied retrospectively by reviewing their medical records and defined hyperparathyroidism,
if IPTH level was increased more than three times of upper normal limit.

Results : The number of patients with iPTH level greater than 195 pg/ml was 170(49.8%): HD
76 (53.9%), CAPD 94 (50.2%). The average level of iPTH was increased with dialysis duration in
both groups, and also, significantly more increased in hemodialysis group than CAPD more than
40months after the beginning of dialysis. The iPTH level was negatively correlated with age and
creatinine clearance by simple and multiple regression analysis in both dialysis groups. Alkaline
phosphatase and serum phosphorus levels had positive correlation with the level of iPTH in both
CAPD and HD patients. Cox regression analysis showed an increment of development of secondary
hyperparathyroidism with duration of dialysis. In patients on HD, the prevalence of secondary
hyperparathyroidism was much higher than those on CAPD with statistical significance in patients
on dialysis more than 40 months.

Conclusion : In this study, iIPTH level was correlated with age, serum phosphorus level and
residual renal function at the initiation of dialysis in both groups. And also, in patients on HD, the
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average level of iPTH and the prevalence of secondary hyperparathyroidism were much higher than
those on CAPD with statistical significance. So, we suggest that early dialysis and intensive
attention to serum phosphorus level would be required in patients with ESRD for preventing the
secondary hyperparathyroidism and more careful monitoring for serum calcium, phosphorus and
parathyroid hormone with adequate treatments would be needed especially in hemodialysis

patients.(Korean ] Med 67:255-265, 2004)

Key Words : End-stage renal disease (ESRD), Hemodialysis, Continuous ambulatory peritoneal
dialysis (CAPD), Parathyroid hormone, Secondary hyperparathyroidism
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Tablel. Clinical characteristics of the patients

Patients (n=328)

Age (years) 50.7¥139
Sex (M/F) 185/143
Duration (months) 2541150
Mode of dialysis (HD/CAPD) 141/187
Cause of ESRD (%)
DM 101 (30.8)
Hypertension 83 (25.3)
Chronic GN 78 (23.8)
ADPKD 14 (4.3)
Others * 52 (159)

Data are presented as meansSD or percent. DM, diabetes
mellitus; HD, hemodialysis; CAPD, continuous ambulatory
peritoneal dialysis; GN, glomerulonephritis; ADPKD,
autosomal dominant polycystic kidney disease. Others” :
unknown (38), lupus nephritis (4), neurogenic bladder
(2), obstructive nephropathy (4), chronic pyelonephritis
(2), Thc nephritis (2)

2 A} E(descriptive data)
(90 & vebSIaL, 7 74 ﬁz}ﬁ Z}
A8t Z] g o] ¥ ael= Students’ t-test, chi-square
test (or Fishcer's exact test)& AR&stHou, g5 *
AN s28 F2d dig A5ty AgE7HY] A4
g vehly) Y gGedAEA 4 oA s AL
St 2t BAREA & oA ¥ 715d
2159 FHES 92s] 98] Cox-regression analysis

o[- &3, o1& =4 stak

m;m

Kaplan—-Meier curve®-

o] L3E F 32899 WY|ARAF BAAEe
& 50.7+£13.94) l o, dabe 1857, ojrpi=
717+ 254+ 15070199
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Oﬂ
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Xel NN ST Y35t 2Ab vl

HHFEN el HubEA gxle] Fadye 7tz
502419} 5124, BT BAHN ZEE R 16774
16969+ 151.4+1475 pg/ml, 8% Zg FEE 88+09
9} 89107 mg/dL, 8% ¢ FEE 47199 4512
mg/dLE 7} FA7 el BARCRE Fok Aol ¢l
RAHp>0.05). T8 A& Alzatr] dell 71 2HALRA
Algigk AYolEld iéi%c'ﬂ UAME GHREA ghzpel
BargA g2} 247k 86+569 7.1+45 ml/min/1.73 m”
2 ¢+ oy x}c’l—t— fslen, gx gzt E2
= 509(35.5%)9 519(27.3%) 2 2Fol7E 1t p>0.05).
FA AIRF GAIRE R S 2] FETF 3 ol
o® F7hEol Qi ks FARA gxie) A$ 39
(29.3%), B2 gabo] 4% 519(27.3%) 282 FF3k
o o3k o]z} YATHE>0.05)(E 2).

of w2 EXFe 2x

CBUMM S22 55
:rL R A]XJO]]A—] Xﬂd ng\b\q =Rt —‘EEoﬂ

it 65 pg/mL ©]3}, 66~19% pg/mL, 195 pg/mL ©]/&9
A Zog WS o, g4 Bxol ojx dARHT

Table 2. Clinical and laboratory data at the initiation
of dialysis

HD (n=141) CAPD (n=187)

Age (years) 50.2+15.1 51.2+13.0
Sex (M/F) 87/54 98/89
Diabetes (%) 50 (35.5) 51 (27.3)
Hyperparathyroidism (%) 39 (29.3) 51 (27.3)
iPTH (pg/mL) 16771696  1514*1475
Calcium (mg/dL) 88+09 89+0.7
Phosphorus (mg/dL) 47*19 45%12
Alkaline phosphatase (IU/L) 854+44.4 84.91E587
BUN (mg/dL) 61.0£22.7 587%183
Creatinine (mg/dlL.) 84%3.2 84127
t-CQ2 (mEq/L) 21.7x4.0 23.1+37
Albumin (g/dL) 3605 36*05
Cer (mL/min/1.73 m’) 86156 71%45

Data are presented as meanstSD or percent.
There was no significance of difference between HD and
CAPD; p>0.05
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Table 3. Distribution of dialysis modality according to the final iPTH level
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6516 1;2.8(16324 3:1(3%?4 57 (184)
2 1% 37;62 jszgo?):s* 32?:8;5(;127),0 170 (498)

T p<0.05 between HD and CAPD

OWp @&cAPD

iPTH (pg/mL)

41 ~ 60 61~80

0~20 21 ~ 40

Ouration of dialysis (months)

Figure 1. Comparison of average values of iPTH level
between HD and CAPD according to dialysis duration
("p<0.0b).
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Table 4. Comparison of the HD and CAPD groups according to iPTH level

D CAPD

< 195 pg/mL > 195 pg/mL < 195 pg/mL > 19 pg/mL
Number of patients 65 76 93 A
Age (year) 59+ 10" 43+15 5B5E12Y 47£12%
"Duration (months) 206+15.1 206+107 302+152” 275%+150”
iPTH (pg/mL) 66.0+51.2 3784+201.5” " 66.3+56.7 325.8+117.07
Calcium (mg/dL) 88+0.9” 84+1.0 06+0.7" 87+0.8”
Phosphorus (mg/dL) 47+16 62+19"" 48+11 51%16
Alkaline Phosphatase (IU/L) 7541376 1034+ 436" 76.0+34.2 101.9£80.17
BUN (mg/dL) 56.0+19.1 66.7+20.2" " 50.8+16.0 56.6+18.4
Creatinine (mg/dL) 88+3.1 104£277 104%3.3 9.8%3.0
t-COz (mEq/L) 22029 21.3%37 %.4+81" 24.6+30"
Albumnin (g/dL) 35+03 38+0.7" 35+06 3705
Cer (mL/min/1.73 m®) 11563 65+34" 774517 45%30
a) p<0.05 : between IPTH < 195 pg/mL and > 195 pg/mL

b) p<0.05 : between HD and CAPD

Duration of dialysis, until last laboratory follow up in iPTH < 195 pg/mL; until the development of secondary

hyperparathyroidism in = 195 pg/mL

H 2748 2Yhp<0.05). o] AATHE 4).
JE%H‘ HAH o Bk 7leddgol 24s 4 )

o lojA] 18 x| ke ol vls] Y3 alkaline phos- 6 2 FAZAM SUMH S22 sEA @S
phatase F7h WA BAHI0347436 vs T5AT ol B8 T vl
376 IU/L; p<005)8t H=%A 2210191801 vs. AT ZTEAHAA FAHT B s28 FE
7601342 TU/L; p<0.05) ZFoX SAHoR fofs) upgl ozt Habd 7o) dAgh I Al
A F7tE] At v BEAXN8E A RHEE Ao o1 B2 TR Wrs W, FA fEd wAglel
A% Adoleld A& AR #2H65E34 vs. A Aol Bl A5 e F3o] njF oA
115%6.3 mL/min/1.73 m’; p<0.05)%} 22HE4 $24(45 2 olxA KA ZlegREe] BAEC] FoFA
+30 vs. 7751 mL/min/L.73 m’; p<0.05) 7t i ZF  @eS & 5 UATHE 5)
B34 szl Fe] LA @R A FelatAl A
Table 5. The incidence of secondary hyperparathyroidism according to the cause of ESRD

HD (n=141) CAPD (n=187)
< 195 pg/mL > 195 pg/mL < 195 pg/mL 2 195 pg/mL

DM 37 (26.2%) 13 (9.2%) 33 (17.6%) 18 (9.6%)
Hypertension 12 (11.8%) 21 (15.0%) 21 (11.2%) 29 (155%)
Chronic GN 7 (5.0%) 13 (9.2%) 28 (15.0%) 30 (16.0%)
ADPKD 4 (2.8%) 4 (2.8%) 4 (2.1%) 2 (1.1%)

Tx? = 24130 ; p <0.001 in
TNumber of patients (%)

HD, x%= 3620 p<0.05 in CAPD
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Figure 2. Mean duration until the onset of secondary
hyperparathyroidism according to the cause of ESRD
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Figure 3. Kaplan-Meier cumulative survival of patients
without hyperparathyroidism by modality of treatment
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RS
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Table 6. Factors affecting the level of parathyroid hormone in HD and CAPD patients

Simple regression "

Multiple regression «hH

Factor
HD CAPD HD CAPD
Age -0509" -0.332" -0.416" -0.1257
Calcium -0.2221 05207 -0.138" -0.354"
Phosphorus 0.443" 0.246" 0.186" 0.194"
Alkaline phosphatase 0.297" 02617 0.228" 0.175"
Blood urea nitrogen 02047 0.008 0.19%5" 0.007
Creatinine 0.187" 0.098 0.136 0.108
t-CO, ~0.168" -0.102 -0.031 -0.130"
Albumin 0.186" 0.121 0.150" 0.102
Cer(mL/min/1.73 m®) -0.379" -0.320" -0.189" 02211

*Correlation coefficent

TStatistically signigicant value p<0.05
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