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[fEZE] a6 J8a 485 MK B P (maintenance hemodialysis, MHD) i % 4k & 1 AH X FIR 55 [ Zh B8 18R (seconda-
ry relative hypoparathyroidism, SRHOP) i & 24 %, 51+ 7] fig E’J:‘%ﬁunlzl}?o Fk  BEFE 2012451 A E 2012 4F 12 A LT
S N PR B I YR v Ak T O AT R VR B AT 3 A LB RS R 18 M R AR 182 1. S IRk A BRI DES TS 414
(KDIGO) # B . 48+ A 20 Hr 4 Bt B IR 5% R 38 % (intact parathyroid hormone, iPTH) iA#R 15 B, R4 1 3% iPTH e B 8% 8 & 4
9 SRHOP 4 (iPTH<C150 pg/mL,n=73) Fl4E SRHOP 4 (iPTH>>150 pg/mL,n=109),i8 & Spearman #H 55 #f 1 Logistic
ZICEA4 AT % F MHD & #% &£ SRHOP Ml BEsZ g & . 4 & 182 fl MHD £ 3 Ifl iPTH “F ¥ 2 (173. 5+
114.3) pg/mL, FiE B H R K i iPTH W EEZ ¥ T B, 2 KDIGO #6575 , A bR # Jy 83 11l (45. 6 26) AR TArdEH N 73
110, 1%) i TARWER K 26 41 (14. 3%0) . IAARFEAEA A Pk 50 1) 22 55 R GeiH 24 2 . SRHOP 41R 3 M 48 i M DO & A 3
L A T 45 9 B v F AR SRHOP 41, T L8 | F1 2R A (ALb) ZKCF bR E 2R 1 ALR BB K F 3 SRHOP 41 (P<C0. 05), WA EH
4 LA L 325 T ) L P L PR 2R R LT PR R S BR R H (Ke/ V) L TR A U A4k 71 3 DAY 0 8 L I 21 4 L &S 45 iR 2 R 4
P28 X, Spearman AHOC/F T 45 5 BoR L (B H MR R A 4 IR DIORS | I JORS O 85 VK BE L B K 7L Alb K P34 5 SRHOP A
55 Logistic [ H 3 M1 25 5 5 7% 4F 4 AL /K 72 MHD & 3% % £ SRHOP WSz fa e %, 44  MHD B % 5%
SRHOP TN 2 4k & 14 F R 5% i 2 6 T0 F 45 % A1 i@ 7K 72 MHD 3% & E SRHOP Byl fa i B & .
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Clinical study of secondary relative hypoparathyroidism in the patients with maintenance hemodialysis
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[ Abstract ] Objective To investigate the incidence and possible influencing factors of secondary relative
hypoparathyroidism (SRHOP) in the patients with maintenance hemodialysis (MHD). Methods Totally 182 stable chronic
renal failure patients with MHD for more than 3 months were selected from the Blood Purification Center of Shanghai 7"
People’s Hospital from January 2012 to December 2012. The status of plasma intact parathyroid hormone (iPTH) was analyzed
according to the KDIGO (Kidney Disease: Improving Global Outcomes) guidelines. The patients were divided into two groups
according to plasma iPTH concentrations: SRHOP group G(PTH<C150 pg/mlL, n=73) and non-SRHOP group (iPTH = 150
pg/mL, n=109). The influencing factors for the SRHOP of MHD patients were investigated by Spearman correlation analysis
and Logistic regression analysis. Results The average concentration of plasma iPTH of 182 MHD patients was (173. 5+
114.3) pg/ml, and the concentration decreased gradually with age. According to KDIGO guidelines, the concentrations of
plasma iPTH reached the standard in 83 cases (45.6%), lower than the standard in 73 cases (40.1%), and higher than the
standard in 26 cases (14.3%). The concentrations of plasma iPTH were not significantly different between the genders. The age,
incidence of diabetes, and plasma corrected calcium concentration of the SRHOP patients were significantly higher, while the plasma
phosphorus, albumin and normalized protein equivalent of nitrogen appearance (nPNA) levels were significantly lower than those of the

non-SRHOP patients (P<C0. 05). There were no significant differences in gender composition, duration of dialysis, blood pressure,
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plasma urea nitrogen, plasma creatinine, urea clearance index (Kt/V),

numbers of patients with oral calcium or vitamin D, and

hemoglobin between the two groups. Spearman analysis showed that age, diabetes, plasma corrected calcium, and phosphorus and

albumin levels were associated with SRHOP, and Logistic regression analysis indicated that the age and plasma phosphorus level of

MHD patients were independent risk factors for SRHOP. Conclusion

SRHOP, rather than secondary hyperparathyroidism, often

occurs in MHD patients. The patient age and plasma phosphorus level are the independent risk factors for SRHOP.
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A 5 PR (normalized protein equivalent of nitrogen
appearance, nPNA): Ac-Ca = Il 3¢ B85 + 0. 02 X
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Fig 1 Plasma iPTH concentrations in 182 MHD
patients of different ages and genders

MHD: Maintenance hemodialysis; iPTH: Intact parathyroid

Spearman ¢ 43 B 45 2R on , BHE AR L R A
BB R M2 Ac-Ca ¥R BE | I 85 /K | Alb 7K
¥15 SRHOP & 4= A K (3R 2), Logistic [l )4 53 #r
SEFL R R B AE % I B K O & MHD B # R
A= SRHOP (k7 fa [ IR % (55 3) .

hormone
% 1 SRHOP 4 53F SRHOP 44 MHD % & 18 X B FR i b 5%
Tab 1 Comparison of relevant parameters between MHD patients of SRHOP group and non-SRHOP group
Parameter SREI(){P NonfERH()P tor P value
(N=73) (N=109) y” value

Male/female n/n 38/35 63/46 0.375 =>0.05
Age* (year) 58.8+16.6 51.5+10.1 3.673 <0.01
Duration of HD" ¢/year 4,1+3.5 4,343.1 0. 405 =0.05
DM/non-DM n( %) /n( %) 12(16.4)/61(83.6) 9(8.3)/100(91.7) 2.123 <0.05
MAP® p/mmHg 100.9+12.2 102.2+9.1 0.533 =>0.05
Hb® /(g =« L™ 104.1£12.0 102.4+11.8 1.169 =>0.05
BUN® ¢g/(mmol « L™1) 26.8%6.1 27.8%5.6 1.122 =>0.05
SCr* ¢/ (pmol « L™1) 704.54+231.7 731.64203.6 0.832 =>0.05
Ac-Ca® cg/(mmol « L™ 1) 2.41+0.15 2.2940.20 2.773 <0.01
P* cy/(mmol « L™1) 1.59+0. 21 1.65+0.18 2.363 <0.02
Alb* pp/(g+ L™D 35.1£2.3 36.5+2.1 4.284 <0.01
Kt/ Ve 1.24+0.12 1.2640.13 1. 049 =>0.05
nPNA*(g kg ! «d™ 1) 1.18+0.12 1.23+0. 14 2.498 <0.01
Calcium orally n 40 73 2.261 >0.05
Vitmin D orally n 37 56 2.664 >0.05

*: Data indicated as x£s. 1 mmHg=0. 133 kPa. SRHOP: Secondary relative hypoparathyroidism; MHD: Maintenance he-

modialysis; HD: Hemodialysis; DM Diabetes mellitus; MAP: Mean arterial pressure; Hb:; Hemoglobin; BUN: Blood urea

nitrogen; SCr: Serum creatinine; Ac-Ca: Plasma corrected calcium; P: Plasma phosphorus; Alb: Albumin; Kt/V: Urea clear-

ance index; nPNA: Normalized protein equivalent of nitrogen appearance
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hEEVRTECE R AR B a R YRR D

F 2 I v A s BT DL R H IR 55 IR I B R A £
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Az U

BT US55 580 B U 58 (DOPPS) it 45 7
AR A B JUE 505 TS B A A B 48 5 (KDOQD 46 4
11 A~ % SHPGPTH > 300 pg/mL) & 1) & 4 &R
N 34, 3%, & B E A H A5 47, 6%.33. 1%
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FE L H AR5 514 20, 5% .46, 6 % F1 49, 7%, ERRE
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Tab 2 Factors of SRHOP in patients with MHD

Factor r value P value
Age 0.312 <0.01
DM 0.184 <0. 05
Ac-Ca 0.219 <0.01
P —0.242 <0.01
Alb —0.226 <20.01

MHD: Maintenance hemodialysis; SRHOP: Secondary
relative hypoparathyroidism; DM Diabetes mellitus; Ac-Ca;
Plasma corrected calcium; P. Plasma phosphorus; Alb: Al-

bumin

% 3 Logistic B34 #f MHD £ & % 4 SRHOP R EZ

Tab 3 Logistic regression analysis of risk factors

of SRHOP in patients with MHD

Factor B OR 95% CI P value
Gender 0.115 0.473 0.351-1.093  >>0.05
Age 1.263 1.374 1.158-1.517  <C0.01
Duration of HD 0. 239 0.126 0.095-0. 211  >0.05
DM/non-DM 0.041 0.327 0.312-0.643  >0.05
MAP 0.062 0.586 0.532-1.012  >>0.05
Hb 0. 680 0.724 0.651-1.102  >0.05
BUN 0.236 0.232 0.193-0.534  >0.05
SCr 0.082 0.158 0.147-0.436  >0.05
Ac-Ca 0. 809 0.734 0.640-1.023  >>0.05
P —1.755 0.451 0.328-0.602  <C0.01
Alb —0.513 0.236 0.196-0.342  >0.05
Kt/V 0. 147 0.136 0.121-0.648  =>0.05
nPNA 0. 356 0.874 0.793-1.012  >0.05
Calcium orally 0.243 0. 581 0.304-0.818  >0.05
Vitmin D orally 0.415 0. 364 0.242-0.637  >0.05

MHD: Maintenance hemodialysis; SRHOP: Secondary
relative hypoparathyroidism; OR: Odds ratio; CI: Confi-
dence interval; HD; Hemodialysis; DM: Diabetes mellitus;
MAP. Mean arterial pressure; Hb: Hemoglobin; BUN:
Blood urea nitrogen; SCr; Serum creatinine; Ac-Ca: Plasma
corrected calcium; P: Plasma phosphorus; Alb: Albumin;
Kt/V: Urea clearance index; nPNA: Normalized protein e-

quivalent of nitrogen appearance

SFEGE R AR KDOQI 8/ . 3% HT f & SHP & A4
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SRHOP #4 i iy == %2 J B 55 5k 2 filt FH 485 00 i 44 2E 3%
DA £ SEPR ERAE 20 HHZE R MIA 229, &
M H A #38 MHD B SRHOP 1 % /£ R & ik
60.3%~70%" 1 G HE L W AR S TS R H AR

O fE A & 3 b X 5[ 24T 9 L 2 A0 RBE R 9 R
O TR B O, B E AT N 4K 2 R
R MHD 8475 DL R 25 IR D) fe T ik 3, 1
W B IR 55 I D A R 1 )L (H N B A B 5
W MHD & # SHP &4 FZAE T B, i SRHOP
[ & A R AR BE n , M X SHP, SRHOP f F H
AR5 IR (PTHD (4 3k B2 ], B I8 B2 0 g Ui
SRR L X (14 28 o AR S R Ak B SN S 6 RE R
R B 2 SR AR T B AR IR LT 28 ) 5 B0 (A5 4k
a0 2l BKCES Ak . DA T B s B8 5 A WF o 3 B )
A A PTH e 45 1 e Bl 1 78 3 0 S8 % e 1
AW SR B os AR KDIGO 81, 1l iPTH ik
PRy 45, 6% K T AR & B SRHOP 35 40. 1%,
B TARER B SHP AR 14, 3% . 54K . 1 ¥ 358 #r A&
H 1) SRHOP &AW W & T SHP, 58 H 5t K 7] g
55 R AR R R Bl DR | B AN Alb K P 3R
R A5 B A 06, P R 3 AR S |l /K S 2 MHD R
# SRHOP sy fa b &R, 24 B & Wi iPTH
VA R AH G AR B 25 PR BRI 50 A B 1Y 5% e R R A
FE PR AR B AR T
B0 BN A0 AN A0 A A R L
T BRI W WS T R T R L 2 4 RO T s AL
REATIR B, 5050 A 8 N R TE i R
L SR R B (ROS) 2B T 2% A% 0 BIL L 1Z AL 1
Z 5t BE IR B R A RS R BB IR
o5 AE UM R BE B B Z Ml PTH v, 7E3E
45T 5 1 DR T L e T OB S AR L R AR AE AR
AR PTHY , AP RIIE A RAMRE A
IMLAE 55 I 32 B A G Lt 5 B0 R 55 IR ) g ek
R ARBEGE A5 R R SRHOP 41 i
B L ALb KSR e 2B 2R AR nPNA P
BAE SRHOP 4 AR, 3247 FaR WL, & B 1l i 38
i ELBEAE T IR 55 B 40 i AR 3 PTH /94 WA 4y
Wh S T BUR T AE B AR % IR ) e T i Y
PRl 00 R ol ol 7K P S e R AR AR RT R ARy 51 R A T
P HOIR 5% R T R WA 19 B O, S Ah B A
AWK m R 2 B FE A BT ]2,
i B T P 4 DA R R A R DL KA A
(14 375 ATV T RE A 2 5 SO A R AR 55 I Ty B AE X U
MR EZ RN, A5 SRHOP % 24 R, &6
5k RIS PR D AR A A B =



+ 1332

W EBERFEFR 201348 12 AV 34

He A B T BE 5 48 5 45 1. 5 mmol/L B il A 5%,
(R SA7 325 AT V45 Wk B2 38 1. 5 mmol/L Bk 1F 45 - 4
A7 230 2 B Xk 38 e I 45 K 7 1E ARG BB TR
fEHAS B 7k B ad 1. 5 mmol/L BY B M . WA
20%6~83. 3% & o3 Kk A w8 M AE . M\ T A0 Al
PTH (43 , 98 SRHOP i & 4= Fhn s

YT AW 1 R E BTN £, O0F B &R fh
DRSS Z BRA iPTH e B K H H A 25 Clnn 45 5]
G PEGE A R D) B BERE, J0 ¥ 4 W7 A 53 v 1l WY 2
¥r i # SRHOP ﬁi%%%ﬁﬁfﬁ%ﬁ%ﬁ%ﬁﬁ%

o A AR B I BT B, X S [R) BUA i B — B 5T
4 FIFEHR

JIr AT A3 7 AR SO 7 BAT AT i o 2
[Z % x #k]

[1] Gal-Moscovici A, Popovtzer M M. New worldwide
trends in presentation of renal osteodystrophy and its
relationship to parathyroid hormone levels [ J]. Clin
Nephrol,2005,63.:284-289.

[2] Frazao ] M,Martins P. Adynamic bone disecase: clinical
and therapeutic implications [ J ]. Curr Opin Nephrol
Hypertens»2009,18:303-307.

[3] Drechsler C,Krane V,Grootendorst D C,Ritz E, Wink-
ler K,Mirz W,et al. The association between parathy-
roid hormone and mortality in dialysis patients is modi-
fied by wasting[ J ]. Nephrol Dial Transplant,2009,24:
3151-3157.

[4] Moe S,Driicke T, Cunningham J, Goodman W, Martin
K, Olgaard K, et al. Definition, evaluation, and classifi-
cation of renal osteodystrophy; a position statement
from Kidney Disease: Improving Global Outcomes
(KDIGO)[]]. Kidney Int,2006,69:1945-1953.

[5] Delmez J A, Kelber J, Norwood K Y, Giles K S, Sla-
topolsky E. A controlled trial of the early treatment of
secondary hyperparathyroidism with calcitriol in hemo-
dialysis patients[J]. Clin Nephrol,2000,54 :301-308.

[6] Driieke T B. Treatment of secondary hyperparathyroid-
ism with vitamin D derivatives and calcimimetics before
and after start of dialysis[J]. Nephrol Dial Transplant,
2002,17 Suppl 11:20-22.

[7] The DOPPS Annual Report.

Dialysis Outcomes and

Practice Patterns Study[ R/OL]. 2007. http://www.

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

dopps.org.

Jeloka T,Mali M,Jhamnani A,Konde S,Jadhav V. Are
we overconcerned about secondary hyperparathyroidism
and underestimating the more common secondary hypo-
parathyroidism in our dialysis patients? [J]. J Assoc
Physicians India,2012,60:102-105.

Guh J Y.Chen H C,Chuang H Y.,Huang S C,Chien L
C,Lai Y H. Risk factors and risk for mortality of mild
hypoparathyroidism in hemodialysis patients[J]. Am J
Kidney Dis,2002,39:1245-1254.

CHOAE 0, BRI B, BT T s B F ik—%
B (M) EEE RT3 duat EFEFR I

JiAt 2000 243.
AL, E M AERTTT 2007 448 4 R S AT
PR ACH > M [, b B 4R, 2010, 9. 112-
115.
Stevens L. A,Djurdjev O,Cardew S,Cameron E C, Lev-
in A. Calcium, phosphate,and parathyroid hormone lev-
els in combination and as a function of dialysis duration
predict mortality: evidence for the complexity of the as-
sociation between mineral metabolism and outcomes
[J].J Am Soc Nephrol,2004,15:770-779.
Kansal S, Fried L. Bone disease in elderly individuals
with CKD[J]. Adv Chronic Kidney Dis,2010,17; e41-
e51.
Almeida M, Han L, Martin-Millan M, Plotkin L I,
Stewart S A,Roberson P K,et al. Skeletal involution by
age-associated oxidative stress and its acceleration by
loss of sex steroids[J]. ] Biol Chem,2007,282;27285-
27297.
Andress D L. Adynamic bone in patients with chronic
kidney disease[J]. Kidney Int,2008,73:1345-1354.
Sanchez-Gonzolez M C, Lopez-Barea F, Bajo M A, Sel-
gas R; Collaborators of the Multicenter Study Group.
Serum albumin levels.an additional factor implicated in
hyperparathyroidism outcome in peritoneal dialysis: a
prospective study with paired bone biopsies[]J]. Adv
Perit Dial,2006,22.:198-202.
Mucsi 1, Hercz G. Relative hypoparathyroidism and ady-
namic bone disease[J]. Am ] Med Sci,1999,317:405-409.
Bosticardo G, Malberti F, Basile C, Leardini L, Libutti
P, Filiberti O, et al. Optimizing the dialysate calcium
concentration in bicarbonate haemodialysis[J]. Nephrol
Dial Transplant,2012,27.2489-2496.

[(AxHE] H &



