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H#: #4184 'S JE7 (chronic kidney disease, CKD) & 3 135 HF R % B ¥ X (parathyroid hormone,
PTH)F1 BVIR 3% iR i & M<K H (parathyroid hormone-related protein, PTHrP)7K-F5 JL A/ 5E (AL
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ZHIERBORE M 4 B BIR 3% BRI X (intact parathyroid hormone, iPTH). PTHrPUA R AEALTRIR, F
MERH ST, KE. B, BEAHEHER, FRAMES S OENEBRS . RIELIHUIAE T/
IS bR N B A ANMEA SIENEL . RAMIIAHEAUILE . Mann-Whitney URR . FHE R
F5Z 57 Kruskal-Wallis HEY S K 2 5 ELEEAS [F] 434 R S04 ) 2 5+ - SpearmanAH 5434 k445115
logistic[5]J572% 4} #r CKD & iPTH. PTHrP5 JJIGEAE S4B Bn BIAHSC I 5 2R : ABFFILPHAN 15061 H3E,
PR 67.27 £10.52% . CKD AFEH S AR AE B EN22%, FHHCKD 1~43416.00%, CKD 53
(REZEMT)N18.00%, MHD FHE HiE32.00% . 5IEHIREH BE A, PLEH BE HH B MBEKF,
BAEBMI. 77, £, WEEFBRIURERB(ASMI). FHRIVRE. BEE. MM, HXEMTER
IEPTHS B EHA MR, MEPTHrPSASMIZIEMRX(PE < 0.05). #[H Klogisticlal |3 45Hr& 8
BMI (OR = 0.84; 95% CI: 0.75, 0.92; P < 0.001) BV RE R & R H &, LB (OR = 2.14;95% CI: 1.07,
4.33; P =0.03). iPTH (OR =1.02; 95% CI: 1.01, 1.04; P = 0.01) R ER A KBS ER R, £HE
—Jtlogistic[a] J34)} 47 & BLBMI (OR = 0.81; 95% CI: 0.72, 0.91; P < 0.001) 5AEER &AM A%, H
iPTH (OR = 1.01; 95% CI: 0.99, 1.04; P = 0.29) 5JIMETR . ZERRLMEA5Hr KBIPTHES In—
A BAT (pmol /L)IE A7 7K FF 1%0.03 kg (8 = -0.03; 95% CI: =0.053, -0.007; P = 0.01) . % F&logistic
SR, iPTHER I —NEAL(pmol/L), WIGERERKHEMN3% (OR = 1.03; 95% CI: 1.00, 1.05; P
=0.03). £56: CKDEEIVMER R, BENEINE. MFPTHS VI MERIFEEFARXKR, MFIPTH
TR AER SRR, FHIEMULRER R, RIPTHR RERIVME R — AN EERR .
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Abstract

Objective: To investigate the association between serum levels of parathyroid hormone (PTH) and
parathyroid hormone-related protein (PTHrP) and sarcopenia in patients with chronic Kidney dis-
ease (CKD). Methods: This was a single-center cross-sectional study. Clinical data, serum intact par-
athyroid hormone (iPTH), PTHrP, and biochemical parameters were collected from hospitalized
patients with CKD stages 1~5 at Guangzhou Red Cross Hospital between December 2023 and June
2024, as well as from patients undergoing hemodialysis at the Blood Purification Center between
September 2023 and December 2023. Anthropometric parameters, including height, weight, grip
strength, and pinch strength, were measured, and body composition indices were assessed using a
body composition analyzer. Patients were classified into the sarcopenia group and the non-sarcope-
nia group according to the diagnostic criteria of the Asian Working Group for Sarcopenia. Differ-
ences in data between groups were compared using an independent samples t-test, Mann-Whitney
U test, one-way ANOVA, Kruskal-Wallis H test, and chi-square test. Spearman correlation analysis,
linear regression, and logistic regression were used to analyze the associations of iPTH and PTHrP
with sarcopenia-related parameters in CKD patients. Results: A total of 150 patients were enrolled
in this study, with a mean age of 67.27 + 10.52 years. The overall prevalence of sarcopenia in the
CKD population was 22%, with rates of 16.00% in CKD stages 1~4, 18.00% in CKD stage 5 (non-
dialysis), and as high as 32.00% in maintenance hemodialysis patients. Compared with the non-
sarcopenia group, patients in the sarcopenia group had higher serum phosphorus levels and lower
BMI, grip strength, pinch strength, appendicular skeletal muscle mass index (ASMI), skeletal muscle
mass, lean body mass, and phase angle. Correlation analysis showed that serum iPTH was negatively
correlated with fat mass, while serum PTHrP was positively correlated with ASMI (all P < 0.05). Uni-
variable logistic regression analysis indicated that BMI (OR = 0.84; 95% CI: 0.75, 0.92; P < 0.001)
was a protective factor against sarcopenia, while serum phosphorus (OR = 2.14; 95% CI: 1.07, 4.33;
P =0.03) and iPTH (OR = 1.02; 95% CI: 1.01, 1.04; P = 0.01) were independent risk factors for sarco-
penia. Multivariable binary logistic regression analysis found that BMI (OR = 0.81; 95% CI: 0.72,
0.91; P < 0.001) was independently associated with the occurrence of sarcopenia, but iPTH (OR =
1.01; 95% CI: 0.99, 1.04; P = 0.29) was not associated with sarcopenia. Multivariable linear regres-
sion analysis revealed that for each unit (pmol/L) increase in iPTH, pinch strength decreased by
0.03 kg (B = -0.03; 95% CI: -0.053, -0.007; P = 0.01). Multivariable logistic regression analysis
showed that for each unit (pmol/L) increase in iPTH, the risk of sarcopenia increased by 3% (OR =
1.03;95% CI: 1.00, 1.05; P = 0.03). Conclusions: The prevalence of sarcopenia is high in patients with
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CKD and worsens after dialysis. Serum iPTH is negatively correlated with sarcopenia indicators.
Elevated serum iPTH may lead to decreased pinch strength and increased risk of sarcopenia, sug-
gesting that iPTH may be an important indicator for sarcopenia.
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1. 518

%% ' £ % (Chronic Kidney Disease, CKD) & 4Bk PE 3L TAE o) @, f5cfr it K Wb [ CKD &3
NHCE 8200 75, HItRIES, fAFEEK[L][2]. 7E CKD R MAB I AIES, WIRIANAE 5 4% & 1
WRFWIRETCHIAR M, —FHREEY), JLFEEmEFTE . YRR s SR & 5 Thae k7 v
NEERHE, 1£ CKD 835 ik, RFERMMALT SERIENKL[3]. FRMILEIE 2, BREAE. EHRA RSE
b, BB AL SR BEIR T o FEDIR 5% i 3R (Parathyroid Hormone, PTH)7E i 15 85 A1 o e i O R
F[4]-[6]0 IEFERFFER, BN PTH 3 & AUIREL B PSR, EvTReidid SR . LA S
(1 PTHL BUZAR(PTHIR) S &, WA = RS IR Y, SEURNIE M . & S AEE VAR I & B
JRAEIE, S SNIRR R ER[7]. 400, 75 CKD A#EH, [MiE PTH. AURSZIRBEMCEN
(Parathyroid Hormone-related Protein, PTHrP)7K 5 LA 98/ i () HL AR G g oK BB, BXATTRE S AE N 530
V2 W B T P TE L3S 2 A IR Bl [N, B B AR RS T CKD B3 1MLy PTH & PTHrP
K5 UL el D BRI RE S DS A 1 B3 R o WL o) R 3 R D)7 Y T s S (A 3

2. M E5F*
2.1. ARMR

AW TR FC, QI 2023 4F 12 A % 2024 4 6 AMARLE M4 +F 2 ERE AR A
BHMEBER X AT R SFIRIT 1 CKD 1~5 #2023 45 9 A % 2023 4 12 A7E] M4 - & e B i i i
RO 2 MBENTIRIT 0 CKD B3 . gIANFR#E: 1) 4EFFPE % ZE T (maintenance hemodialysis, MHD)
Jt CKD 1~5 #3508 18~80 % 2) [Flf MHD & MUHHAT MAEN 3 MA L L, R 3K, FRK
4A/NET; 3) BT S5 # Y RERC & 0 S IR RE B 28 E R 1E R 1 HEBRbRitE: 1) B4 AW 7 3
2) SRR R A RE SE AT AT T I B 3) WREAARMABNEE, AR, MEmE &
FEREENT. B SR 4) 3 DNH WL ™ B, 7 1 I D) RE R RS A M 1R O 0 155 075 5 155
& 5) GIFERMEMEEE 6) CAT ARSI VIGRA & TR B PTH A2 1) &5 .

22. PEFE

WL T E NS B MDRD A [8]H &HAl &5 /N ek 8 i % (estimated glomerular filtration rate,
eGFR), eGFR [mI-min~t-(1.73m?) ] =186 x [LALEF(mg/dl) 1% x FEE (%) 028 x (0.742, 1), ¥ eGFR
St BT 4y CKD 1~4 JH4H . CKD 5 JH(ARIZENT)ZH & MHD 4. HR4E WL/ AE TAEZH 2019 4
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WILIE 2 WrbR dE[91R - 2 0 AU ELATAEIAE L . BEB CKD 2% 73 JIZHIA] N 11 22 B RF AT I AR FIE F
Z5t, WRAVMESAENUAEALR N D2 B0R I R AE AU S48 bR 1 22 57

23 LWERE

R B RSN EE K P (LRE T EEEENTHERER), 16 3THAE N EL 3000 r/imin (B.02F12H
6.8 cm) B5.00FF §h 4 min JE LIS 725, K s RS G E-80°CUKFT . PTHIP IR & () %: &
MEIRAAE ), #1675 202410) )2 PTH ARG () 2K & RizWi aa], fik'5: 757203), i85 A Elecsys2010
B4 [ By FAL 2 RO S e TSGR iPTH ZKF, J8 I BRI S8 23 HTiE (ELISA)IIE PTHIP /KF o SR 4
A Zh AL B (F A F 32 7600-020) K6 90 M ULEF < 1 i 25 . 4% i #E C SR A5 LT br .

24. NERSBRANEFENE

{1 MultiScan 5000 % 45\ AA B4 2 A (€ [E Bodystat) il & A AR MHD 3% T3 #7187 30 min
MiE:, CKD 1~5 AKIEHT B #H 70 R I & . MRIEACEE UL, IS B3 BUMENM, K fAkE R #] MHD &
HARPEENIICKD 1~5 K@M 3 £ F AL, ZEEK R R B b 2% fk 4508 . AN T4 10
BHEBRA . FBHARIEPTLL 50 kHz PR IC . M EE Ak . AL, oF 5 DU R B% VLS = (Appendicular
Skeletal Muscle Mass, ASMM). Y i #% L5 & $6 2 (Appendicular Skeletal Muscle Mass Index, ASMI) A =
WIR[10]: ASMM = [-3.964 + 0.227 x Rl + 0.095 x f& i (kg) + 1.384 x th5HI(1, HE; 0, k) +0.064 x
X(Q)], ASMI = ASMM/(Ht)2, B BHIER(RI) = (Ht x 100)2/R, Ht & E (M), R NHFHQ), X NH
PU(Q)o FIRFREIN & 7720 B o AR G b LUE AT AR EORIE T J5 TR ) 4B 77, R 7Tl &
181} Baseline %7 2UHz 770 1A (45 12-0091, 3% [ il Al A BR 2 1) 1 Baseline 45050 il 7743 (B¢
5 12-0081, 3% [EIiliE Al A BR 2 &)W S 5dE b 3 R G B T A A0 T AL R 4R g AR g, 5 JEE
IR ARR RO B4 e — i DU KRR 1) B BV SRS, Fish T rhorfir B, I ih £ 90, a5k 3 K
18 73 AN Iy A ¥ e e [11]

25 GER*

KH SPSS 22.0 BAFHHT R IS8T b . RIES/AAMTHR LR x £ s BER, 2 AR
KHMSIAEA t K050, 3 AL LR B R 3207 2 404 s AR IES A v E R A M (P25, P75)TE 0GR
N, 2 HIAHECR A Mann-Whitney U £33, 3 2H1H] ELECR A Kruskal-Wallis H &5 TH3050R il (%) &
N, 3 A ELECRH 2 K5 . {4 Spearman AHIE /M1 43T iPTH. PTHIP 5 LIRSl Fi A R AH S 1
ZINFERILE . logistic [FHHF VAL iPTH. PTHIP SRR AR 195 5. B {4 logistic [F1)5 4
Hrxt CKD WL AN AE 1) f B R 32 HEAT 70 . P < 0.05 MR 2 57 BT Gu il o

3. /R
3.1. —RER

AW T I AFEGNN 150 BB, SE#4(67.27 £10.52)%, Tk 85 41(56.67%), WI/E 33 41(22%). B
HEH G HEE, CKD 2> W1 &4HIE I iPTH (H = 96.241, P < 0.001). IL#E(H = 17.322, P < 0.001). AL/ &
i % (% = 15.506, P < 0.001) S0 - FhHi&ads, W3 1. WMEZA I RE(Z = 2.061, P =0.039) & T-IEAL 4L,
BMI (Z = 4.121, P < 0.001). #%/J(Z = 6.143, P <0.001). ##/J(Z = 4.013, P < 0.001). ASMI (Z = 4.507, P <
0.001). ASMM (Z = 2.411, P = 0.016). JE{AH(Z = 3.754, P < 0.001). AH{LfA(Z = 3.873, P < 0.001)f& Tk
WIS REA, W3 2.

DOI: 10.12677/acm.2026.1651982 1785 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1651982

PUIDE

Table 1. Baseline characteristics of study participants stratified by CKD stage

F 1 BRAESMERTS SRS S ENELHE

ByE| CKD 1~4 (n=50)  CKD5 (ki&E#r n = 50) MHD (n = 50) HIF2 M P{E
(%) 72.00 (65.00~77.00)  66.00 (60.25~74.00) 65.50 (61.00~71.75) 4611  0.096

5 (151%) 27 (54.00%) 32 (64.00%) 26 (52.00%) 1.681 0431

W A 52 (15119%) 13 (26.00%) 14 (28.00%) 15 (30.00%) 4683  0.906
RIS 52 (1419%6) 18 (36.00%) 13 (26.00%) 19 (38.00%) 1.862  0.395
T 0L S 97 52 (191 %) 43 (86.00%) 43 (86.00%) 35 (70.00%) 5.474  0.065
R SR 95 5 (19119%6) 42 (84.00%) 32 (64.00%) 25 (50.00%) 13.822  0.001
BMI (kg/m2) 2434+ 484 24.90 + 4.64 23.69 +5.53 0.774  0.467
1% (mmol/L) 2.18 (2.05~2.26) 2.09 (1.99~2.20) 2.09 (1.98~2.28) 3501  0.173
1L (mmol/L) 1.23 (1.09~1.30) 1.45 (1.23~1.75) 2.02 (1.64~2.41) 17.322  <0.001
ABL (g/L) 35.90 (30.45~39.58)  34.75 (32.00~38.27) 37.85 (36.05~39.40) 8553  0.014
Hs-CRP (mg/L) 5.67 (2.20~11.80) 5.42 (1.05~10.35) 5.53 (1.73~11.50) 0.664  0.719
MALEF(mmol/L)  116.50 (89.00~135.00) 385.25 (212.50~556.25) 846.00 (711.00~1022.75) 98.613  <0.001
iPTH (pmol/L) 3.36 (2.71~5.54) 10.23 (5.22~17.80) 34.08(20.91~51.17)  96.241  <0.001
PTHrP (pg/mL) 55.66 (44.09~77.84)  61.17 (49.24~106.24)  33.44(29.05~39.71)  102.734 <0.001
WL iE (15196) 8 (16.00%) 9 (18.00%) 16 (32.00%) 15506  <0.001

7E: CKD: 18PEBAFR; MHD: 4iRprEmBsEM: BMI: KFIEE; ALB: HEMA: Hs-CRP: #if-C RNEH;
iPTH: 2EEHUREIE: PTHIP: HURE M EMCEE .

Table 2. Baseline characteristics of study participants stratified by sarcopenia status

F 2. BEBIARDEX 2RSS E R ELRE

WA AR>S (n = 117) WL/ SEZH (n = 33) tZ {4 P 1H
() 67.22 +10.31 67.42 +11.38 0.438 0.622
BMI (kg/m2) 24.80 (22.50~27.70) 20.80 (19.50~22.87) 4121 <0.001
145 (mmol/L) 3.01+0.55 2.13+0.14 0.183 0.858
B (mmol/L) 1.38 (1.22~1.81) 1.51 (1.28~2.06) 2.061 0.039
ALB (g/L) 36.30 (32.60~39.30) 36.00 (31.60~40.10) 0.193 0.849

1 LT (mmol/L) 265.00 (135.00~697.00) 563.00 (154.00~868.00) 1.580 0.114
1 71(kg) 5.80 (4.40~7.60) 4.00 (3.20~5.40) 4.013 <0.001
12 71(kg) 21.80 (16.10~28.50) 14.00 (8.80~15.80) 6.143 <0.001
ASMI (kg/m2) 7.39 (6.69~8.70) 5.70 (5.48~6.69) 4507 <0.001
ASMM (kg) 25.40 (20.10~33.00) 19.45 (15.95~28.58) 2.411 0.016
98 1 5 (kg) 48.30 (41.10~58.60) 38.50 (30.40~46.80) 3.754 <0.001
Jig i & (kg) 16.00 (12.50~21.20) 16.20 (10.60~18.00) 1.563 0.119
FEA £ 491 (4.03~6.29) 4.10 (3.10~4.65) 3.873 <0.001
iPTH (pg/mL) 9.74 (3.50~24.79) 13.34 (4.82~45.04) 1.792 0.073
PTHrP (pmol/L) 52.20 (36.94~75.09) 39.91 (31.22~61.09) 1.864 0.063

: BMI: FifRE; ALB: & M; iPTH: 2BFRFREEER; PTHIP: FURFZIREEMICED; ASMI: VUEH
PR EFEE: ASMM: BEsULR&E.
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3.2. In3& iPTH. PTHrP S5H/EMHEXIEFRAHE X

AT T 6T I 3E IPTHL PTHrP 5 L/ AH 48 bt 47 Spearman A2 40Hr, 45 3R B /R ILE iPTH 5
JIg 5 & A< (r = —0.262, P = 0.001), IfiiE PTHIP 5 ASMI 2 IEAH5%(r = 0.168, P = 0.04), Il iPTH.
PTHIP 532 . #71. MO, BiAE. ASMM JCHoM:, 3% 3.

Table 3. Correlation analysis of serum iPTH and PTHrP with muscle strength and body composition
2 3. & iPTH & PTHIP 5AAAE - ARR T RIS

i iPTH PTHrP

R P1E R P&

12 J1(kg) -0.109 0.186 0.102 0.214

7 71(kg) -0.153 0.062 0.152 0.064

FHAL A -0.111 0.177 0.139 0.092

Jig 105 2 (kg) -0.262 0.001 0.057 0.487
J8 14 2 (kg) -0.014 0.861 0.111 0.177
ASMM (kg) 0.038 0.649 0.133 0.106
ASMI (kg/m?) —0.048 0.557 0.168 0.04

’j iPTH: 2BFRGZIRIME: PTHP: FURSFREEMKRES: ASMI: A BB EIEE: ASMM: &R

o

3.3. & iPTH. PTHrP SHI/>EEHEXIFRRIEIVA 534

ik T RRIIE iPTH. PTHIP S5 RER SCHR AR & AE AR G 5, AWFFCHEAT 1 logistic B4 43
Mr. FLEIE logistic [8]VH ) #7285 BMI (OR = 0.84; 95% CI: 0.75, 0.92; P < 0.001)2& L AT /i & A= ) A4
K%, IMB§(OR = 2.14; 95% CI: 1.07, 4.33; P = 0.03). iPTH (OR = 1.02; 95% CI: 1.01, 1.04; P = 0.01) & LI
P RE R A AR ST AR RS, 33— 25 2 K 3K Ut logistic [B1)5 43477 & 2 BMI (OR =0.81; 95% CI: 0.72, 0.91;
P < 0.001) 5 ULAIE/AE Y & A= 7 A0 5%, 1B iPTH (OR = 1.01; 95% CI: 0.99, 1.04; P = 0.29) 5 LA/ JiE
T, Wte 4.2 PR LRIE 1A 40 Hr 46 5 R BLILE iPTH A8 n—A 847 (omol/L)HE /3 (1) 7K F- R % 0.03 kg,
(8 =—0.03; 95% CI: —0.053, —0.007; P = 0.01), .7 5. IfiLi& iPTH &G In—A#47(pmol/L), AL/ E
KA 8 0 3% (OR = 1.03; 95% Cl: 1.00, 1.05; P = 0.03), W% 6.

Table 4. Logistic regression for sarcopenia in CKD patients

%< 4. CKD 2E AR/ FER] Logistic [EYA5#fr

PR EQNES
i H
OR (CI%) P OR (Cl%) P
BMI (kg/m?) 0.84 (0.75, 0.92) <0.001 0.81 (0.72, 0.91) <0.001
[ (mmol/L) 2.14 (1.07,4.33) 0.03
iPTH (pmol/L) 1.02 (1.01, 1.04) 0.01 1.01 (0.99, 1.04) 0.29
PTHIP (pg/mL) 1.00 (0.99, 1.00) 0.38

: BMI: SEFEEE: iPTH: SEFURZIRIE, PTHP: HURSBEMEMCEN;: £ K logistic [ 4#4
PEE T AERS . MER). s E. BEJRPE. BMIL Hs-CRP. ALB. M4,
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Table 5. Multivariable linear regression of serum iPTH and PTHrP with muscle strength and body composition
F 5. M3E iPTH R PTHIP SALANE - AMERSHZERL RIS

iPTH PTHrP

i
B, 95% ClI P18 B, 95% ClI P
& 71(kg) 0.18 (—0.13, 0.49) 0.24 0.00 (—0.04, 0.03) 0.78
2 71(k9) -0.03 (—0.053, —0.007) 0.01 0.005 (—0.001, 0.011) 0.095
fig 107 & (k) —0.044 (—0.108, 0.020) 0.177 0.008 (—0.008, 0.024) 0.328
ASMI (kg/m?) 0.005 (—0.011, 0.022) 0.508 0.003 (—0.001, 0.007) 0.102

VE: iPTH: 2BHFIRFZIME; PTHIP: HURSFIRMEMCEA; ASMI: DU E VR EIEEG R HE T 4.
PRI, EIfiE . BEPR. BMIL. Hs-CRP. ALB. Ifi45.

Table 6. Multivariable logistic regression of serum iPTH and PTHrP with sarcopenia
F< 6. MJ&F iPTH & PTHrP SHLERERI 2 E 2 logistic B354

iPTH PTHrP
gE|
OR, 95% ClI P {H OR, 95% ClI P 1
INAY; s 1.03 (1.00, 1.05) 0.03 1.00 (0.99, 1.01) 0.59

e iPTH: SBAUIRGFARBEGR: PTHIP: HURSFARBGRANE R RAP iR 7ER. M. mifs. BERE. BMI
Hs-CRP. ALB. If5.

4. ¥1ig

Ao, BEE DReEATYE R REULPIRCE B R 2 BB . RN 11,625 AL AR
SFIRYT I CKD 38 RS B B 5 LR e i 2 [R) S R B b, L4 AR T CKD 431
RGN, BUAELE CKD M SR B, LR/ AE (1) o SR e n[12] . b4k, £E—IUE 2B AT 4ERFIE 1L
T T 58 2 LAY k2R PR 5 e DR 29T 96 H A SIAE A2 B o UL PRI 93/ 1) S 26 ik 32.66% [13], X —4%
REBRMNW TR FAEPL . AT KA TAEWL A sl e 20, LA EZH I BMIL Ll B2, H
[ 73 B 45 5 TR BMI 5 LI R R R AR ST AR O, RIATEAR BMI B LD E 1) B R B vy, 1K
5wt Mk 5 R B4 — 5[ 14]-[16] .

HAT, CKD & ULPIRAE R AR AENR M ATERE, Hh SRR FREERNRRE. 187 R0
RS BILERE . DL AR NI KT B B AR 5 12 B 1) — 8y, XA S8 T CKD B &l
JRE BOE D, o ARG IN[17]. AEFRATTR DA A i ORI T, B R 55 IR K P 2 LA ks>
FERIMALfER R 2R, X —245 05 Har et 7t A R RA — 8. CKD B % A BRI L, F3
MBS B ML v] 51 R 4k R M RUIR S IR Thae Tk, Mt — 2 SEUSBEAW R E . tboh, =wiE
A RRIE I RO 3 - RO A RG(UPS), MDA B R AR (18] EARTRAT T 5 R IRUL AT k2 i A
FAPAEE 1) IPTH K PTHIP 7K, H iPTH # A A2 LRI 0 57 e DR 3%, (HL28 0 A G TR
IR G KL PTH K& PTHrP S5ULPIRC/NE K A H B HER R K R ZIMEUT G R TR LT
Rt H—, MIRABFEARLERD, K, WARR RN, IR GE ) kA2 2 Fhk 2 35 FEH
MEER, B RER. BHRAE. EFRAR. BE/KTPELES. iPTH M PTHIP KT &l G H 2 ix i
SAomE AP —MrEY, MAFEENBURR R, R, X TIENR R EA, WA E
AR S G, #2252 RNELMERIARDL IPTH & n— Az, 42 7717KF FF# 0.03 kg. i
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SR AR, 4R EN R T IIhBE VAL Tk, R8I R A L OE AT B B R
5 A e BE T R LA R R )R SR [11] [19], SR I pO LA BT B S DU IR B LS R R
HK[20]. A, — TR IR T 5 F48 J) B ARG, HAR AR 7T Ry MHD g fe it —Fh s
ERERINLA S T A [21],

EIRSERTIT U R I, 1 516 B VIFRA /N CKD i i h, PTHrP il it/ FH PTHIR 55 Ucpl A&
DRl 1 5 S0 17 AL A8 AR RIS T, 17 I M R R PR iR PTHAR R BHLIE S 4B AR R 98, R R B T LR
BA R, W5 T CKD WS KGR B AP [7], AEAREE S IR AR R PTHIP 5L 7 & 5L A k>
FEAFAE I, 25 8 K nT g SR KA Fo 0 AR T 8. (B 1SR ST IR A&, ASHE 58 Spearman #H G041 R
PRI PTHIP /KF 5 ASMI 2 IEMS4(r = 0.168, P = 0.04), X—45 85 FREIYSzik PTHP {23 7 iR
R IRV FER SRR TR, AT T MR . B, EIEFAERSE T, PTH & PTHrP @it
S5E®UL. FRIiHLH R PTHIR 454, 0% cAMP/PKA 15 581, %S0 i QAL FE[4] [7]. 2R, 7E
CKD &N, KIAREE T =ik IR BAE 5 2 M B v B 2 80 PTHAR 246 B &, 345 H a4
U6 PTHIP A3 120 iR AHHE 5 7 AE AR R0 [22]-[24] . fEMLTS FR, PTHIP 5 ASMI ) IEAH KBV IF:
4k PTHrP B4 BELA A i, T2 Sk 7 LA L2300 o AR RN e A T AR T ook, AHE ¢
o PTHIP /K~FA1E =41 A fE7E 2.3 22 5:(H = 102.734, P < 0.001), J:t MHD 41 PTHrP /K~F(33.44 pg/mL)#
BAKT CKD 1~4 #4H(55.66 pg/mL)F1 CKD5 AR IZEHT2H(61.17 pg/mL), 1fi MHD ZH[R] i 152 L0 i
25 141 (32.00%) PB4 o X — “ i ULANRE SR St A PTHIP” 140 AA& J), TEASFEAIIAE S5 b T e
PEA R BT AN, {453 PTHIP 5K  MHD B BRNLA R e 22, M 7ESeit2 L 23 PTHrP
AP . ASMI AR R R PR E IEAH S B S . UbAh, PTHIP t 2 B 2 M S (EFENLIA. k. LIRS B
SIUWEL S I FE A Z ThRE 2K, HAGI K PRl BerE — @ R b T MU BRI H S =, LA
R B LSRG PTHIP Z-ilb S B rlRe i, MM 20 H 5 ASMI FIE R CHE, X — B UES
RRAF T IE IS 5 )2 AT B SUORIERE S PTHP AN CARGHAIE . ZEIGIRTE 7020, H AT M B = i = 1
A1l BB T8 IR PTHIP 5a 8 UL & 2 [ AR TT ). 258G Bk, BATAAARB S+ PTHIP 5
ASMI FIEM SR RATRERZ CKD ABEAFE R ERT S BN S THREARBLS, AR BTN PTHIP X
BEIUBE B AT R VR o AR SR I 7T BNEAE ™ k4% CKD 203, i@ IR BB 2 R AT T, fEF
Jo P B SR )P 2H N EE R A 36 PTHIP 5B 8L 06 R, I 45 SN ZUE KB PTHIR SZ AR R A A,
i B CKD T3R5~ PTHIP X #& AR 1 L sszma, B H AT ST PTHrP 5 LA E 5% 2 (1 7T AH
P, F 5 LRI E I B R RO R M RS B8 UE 5L, AR SR I 90 75 22— PR BT /E CKD 3%
X— NHEH PTHP ZELAE S (0 B AR RIS, DABR 2 5 A Sr R 32 2 45 L IR sl /o i 1 R 2R
R &

LR LR, AR CKD BFNVMRESK, HBENTENE, M3 iPTH S5 RERE R AFAE 5AH ¢
KZ, MIE PTH TS al R R, JEROILARE A RS, L8y IPTH 7K1 2 UL E (R 0 57 fés i [
K, 3R IPTH AT RS LT 25 85 A R A7 IR 42 AN R FE RS (2 3F CKD B WL Sy s A Sh RER3 i R A R
NS R AR ST SR A () £ 2 DG T CKD AR (1 LA 1 17 15 EL A B B P I PR S

B

A FAF ML A TR B e (L 5. FRLLEE Fift §F 2023-041-01).
EemB

JHRHE I H (5 H 455 202201020033).
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