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Changes of Parathyroid Hormone and Vitamin D Metabolites
According to Estimated Glomerular Filtration
Rate in Chronic Kidney Disease Patients

Sukyong Yu, M.D., Jinhee Cho, M.D., Namkyu Lim, M.D., Myounghee Lee, M.D.
Jinsun Park, M.D., Inwhee Park, M.D., Gyutae Shin, M.D. and Heungsoo Kim, M.D.

Department of nephrology, School of medicine, Ajou University, Suwon, Korea

Purpose : Disturbances of mineral metabolism are common during the course of chronic kidney disease
(CKD) and may lead to serious and debilitating complications unless properly treated. The purpose of
this study is to quantify the prevalence of secondary hyperparathyroidism and vitamin D deficiency in
non-dialysed chronic kidney disease 3, 4, and 5 in Korea.

Methods : This study included patients who had documented eGFR<60 mL/min/1.73m? and non-dialysed
and had not received any vitamin D compounds. eGFR was calculated by simplified MDRD (Modifica-
tion of Diet in Renal Disease study) equation. Blood samples were collected for serum creatinine,
calcium, phosphate, intact PTH and vitamin D metabolites between May 2006 and April 2007.
Results : According to K/DOQI guideline, the prevalence of hyperparathyroidism was 46.9% (15/32) in
stage 3 (IPTH>70 pg/mL),45.9% (17/37) in stage 4 (iPTH>110 pg/mL) and 20.5% (9/44) in stage 5
patients (iPTH>300 pg/mL). The prevalence of 25-hydroxyvitamin D deficiency (25(OH)D3<15 ng/mL)
was 86.2% (25/29) in stage 3, 75.7% (28/37) in stage 4 and 88.4% (38/43) in stage 5. There was
a negative correlation between eGFR and intact PTH (r=-0.531, p=0.000) and a positive correlation
between eGFR and 1,25-dihydroxyvitamin D (r=0.587, p=0.000).

Conclusions : So far as non-dialysed CKD patients in Korea are concerned, quantification of the
prevalence of abnormality of intact PTH and vitamin D deficiency has been described in this study.
More research should be conducted in the future in a prospective, multi-center community cohort study,
of which subjects include the early stages like CKD 1 and 2.
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o g4 3.8+0.5 g/dL, corrected Ca, inorganic
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dL, 41+1.0 mg/dL, 198.1+91.7 IU/LIc} Intact PTH
= 194.3+184.1 pg/mL, 25-hydroxyvitamin D (25(OH)
D3)& 10.2+£6.3 ng/mL, 1,25-dihydroxyvitamin D (1,25
(OH)2D3)+= 26.5+16.3 pg/mLAt} (Table 1).
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Table 1. Patients Characteristics

Reference range Mean+SD Data range
No. of patients (M:F) 63:50
Age (years) 51.6+14.8 (17-82)
BUN (mg/dL) (8.0-25.0) 469+23.1 (12.7-114.9)
Creatinine (mg/dL) (0.5-1.4) 3.8*23 (1.2-12.9)
eGFR (mL/min/1.73m” 22.7+12.38 (4.4-54.6)
Albumin (g/dL) (3.5-5.3) 3.8+05 (2.4-4.7)
Corrected Calcium (mg/dL) (8.4-10.2) 8.7%£0.6 (6.64-10.16)
Inorganic Phosphate (mg/dL) (2.7-45) 41£1.0 (2.3-8.6)
Alkaline phosphatase (IU/L) (20-120) 198.1+£91.7 (34-551)
Intact PTH (pg/mL) (11-62) 194.3+184.1 (14.5-903.0)
25(0H)D3 (ng/mL) (9-37.6) 10.2+6.3 (2.2-32.3)
1,25(0OH)2Ds (pg/mL) (25.1-66.1) 26.5%16.3 (3.0-67.0)

Values are expressed as patient numbers or mean=® SD
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Table 2. Parathyroid Hormone, Vitamin D and other Parameters according to the CKD Stages

CKD stage
p-value
3 (eGFR: 30-59) 4 (eGFR: 15-29) 5 (eGFR: <15)

N 32 37 44

Age (years) 53.3%14.3 52.1+17.4 49.8+12.8 0580
BUN (mg/dL) 272+102" 405+155" 66.5+19.9"7 0.000°
Cr (mg/dL) 1.8+0.3" 2940.7 6.0+2.17 0.000°
albumin (g/dL) 39405 37406 38+0.4 0.189
corrected Ca (mg/dL) 90+05 89+04" 84+0.7" 0.000°
IP (mg/dL) 38+09 39+0.8" 46+117 0.000"
ALK (IU/L) 164.6+85.6 196.7+89.7 2236+91.67 0.020"
iPTH (pg/mL) 81.9+585" 148.0+139.5" 315.0+208.3" 0.000°
25(0H)D; (ng/mL) 9.7+59 112+71 9.6+6.0 0.497
1,25(0H)2D; (pg/mL) 34.3+16.0" 225+156 17.3%10.7" 0.001°

Abbreviations : CKD, chronic kidney disease; eGFR, estimated glomerular filtration rate; Cr, creatinine; IP, inorganic phosphate;
ALK, alkaline phosphatase; iPTH, intact parathyroid hormone; 25(OH)Ds, 25-hydroxyvitamin D; 1,25(OH)2Ds, 1,25-dihydroxy-

vitamin D

Values are presented as mean®SD. p value alludes to the difference between the three goups

*p<0._05 Statistically significant difference between two groups are presented as

Tstage 3 vs. stage 4, 'stage 3 vs. stage 5

and "stage 4 vs. stage 5
Table 3. Prevalence of Secondary Hyperparathyroidism and Vitamin D Deficiency according to the CKD Stage
iPTH >65 (pg/mL) 25(0H)D3 <15 (ng/mlL) 1,25(0H);D3 <25 (pg/mL)
CKD 3 18/32 56.3 (%) 25/29 86.2 (%) 5/20 25.0 (%)
CKD 4 26/37 70.3 (%) 28/37 75.7 (%) 6/11 545 (%)
CKD 5 42/44 955 (%) 38/43 88.4 (%) 10/16 62.5 (%)
Total 86/113 76.1 (%) 91/109 83.5 (%) 21/47 447 (%)

Abbreviations : CKD, chronic kidney disease; iPTH, intact parathyroid hormone; 25(OH)Ds3, 25-hydroxyvitamin D; 1,25(OH).Ds,

1,25-dihydroxyvitamin D

Values are presented affected number to total number or percents
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Table 4. Percent of the Patients that Have Above the K/DOQI iPTH Target According to the CKD Stage

Target iPTH by K/DOQI (pg/mL)

Percent of above the K/DOQI target iPTH

CKD 3 35-70
CKD 4 70-110
CKD 5 150-300
Total

15/32 46.9 (%)
17/37 459 (%)
9/44 20.5 (%)
41/113 36.3 (%)

Abbreviations : CKD, Chronic Kidney Disease; K/DOQI, Kidney Disease Outcomes Quality Initiative; iPTH, intact Parathyroid

Hormone

[] above the target iPTH ] 1.25(0H)203 <25(pg/mL)
1] 25(0OH)D3 <15(ng/mL)

80r

prevalence (%)

20

O | | | |
CKD stage CKD stage CKD stage  Total

3 4 5

Fig. 1. Prevalence of secondary hyperparathyroidism and
vitamin D deficiency. Secondary hyperparathyroidism
is defined as intact PTH levels greater than 65 pg/
m/L. Vitamin D deficiency is defined as 25-hydro-
xyvitamin D levels lower than 15 ng/mL, 1,25-dihy-
droxyvitamin D levels lower than 25 pg/mL.
Abbreviations : CKD, chronic kidney disease; iPTH,
intact parathyroid hormone; 25(OH)Ds, 25-hydroxy-
vitamin D; 1,25(OH):Ds3, 1,25-dihydroxyvitamin D.
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Fig. 2. Results of 25(OH)Ds3 according to the month of
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Fig. 3. Relationship between eGFR and iPTH. There is a

significant negative correlation between eGFR and
iPTH. Abbreviations : eGFR, estimated glomerular
filtration rate; iPTH, intact parathyroid hormone.

L Hy RS ER (r=-0.531, p=0.000), & < (r=
-0.357, p=0.000), alkaline phosphatase (r=-0.214, p=
0.023)¢} &9 ARPAZS »Jx (Fig. 3, 7), 1,25-dihy-
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Table 5. Correlation Coefficients between Variables

Variables T P
eGFR Albumin 0.133 0.160
corrected Ca 0.459 0.000
Inorganic phosphate -0.357 0.000
Alkaline phosphatase -0.214 0.023%*
Intact PTH -0.531 0.000
25(0OH)D> 0.095 0.326
1,25(0OH);D3 0.587 0.000
1,25(0H);D3; Albumin 0.497 0.000
corrected Ca 0.091 0.527
Inorganic phosphate -0.507 0.000
Alkaline phosphatase 0.128 0.376
Intact PTH -0.224 0.118
25(0OH)D> 0.469 0.001
iPTH Albumin 0.080 0.400
corrected Ca -0.442 0.000
Inorganic phosphate 0.214 0.023%*
Alkaline phosphatase 0.352 0.000

Abbreviations : eGFR, estimated glomerular filtration rate;
intact PTH, intact parathyroid hormone; 25(OH)Ds, 25-hy-
droxyvitamin D; 1,25(OH)sDs, 1,25-dihydroxyvitamin D; T,
correlation coefficient. Statistically significant p values are
presented as p<0.05, p<0.01.
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Fig. 4. Relationship between eGFR and 25(OH)Ds. There is
no significant correlation between eGFR and 25
(OH)Ds. Abbreviations : eGFR, estimated glomerular
filtration rate; 25(OH)D3 25-hydroxyvitamin D.

droxyvitamin D (r=0.587, p=0.000), &% 2 (r=0.459,
p=0.000)2= o] AAIAIE KA (Fig. 5, 6). AFA
o353} 25-hydroxyvitamin D (r=0.095, p=0.326)% 2]

mols AEAE 1ol ekt (Fig. 4).

,33,

r=0.587
p=0,000

70.0~

60.0~

50.0<4

4004

30.0+

1,25(0H)2D2 (pg/ml)

200

1o—

0.0+

2000 2000 000
eGFR (mL/mim/1.73m2)

Fig. 5. Relationship between eGFR and 1,25(OH);D3. There
is a significant positive correlation between eGFR
and 1,25(0OH);D3. Abbreviations : eGFR, estimated
glomerular filtration rate; 1,25(OH)2D3, 1,25-dihydro-
xyvitamin D.
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Fig. 6. Relationship between eGFR and corrected Ca. There

is a significant positive correlation between eGFR
and corrected Ca. Abbreviation : eGFR, estimated
glomerular filtration rate.

| &

# ATl AL AR Al vy
oA AFEA ool whE FPE e we
S5t oy WAPFHINSRAZ, Hlek
% 7l ) Ak B Bl

PAPFAEE R Al 7714 thitel

eiolth o|aby A7)l

[oRg N



The Korean Journal of Nephrology 2008;27:28~37

a0 r==0.357

p=0.000

0

IP(mg/dL)

060 10.00 200 30,00 40.00 50.00 60,00
eGFR{mL/min/1_73m2)

Fig. 7. Relationship between eGFR and inorganic phosphate.
There is a significant negative correlation between
eGFR and IP. Abbreviations : eGFR, estimated glo-
merular filtration Rate; IP, inorganic phosphate.
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