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Abstract

Objective: To investigate and analyze the calcium and phosphorus metabolism in patients with
single-center maintenance hemodialysis and the use of calcium and phosphorus regulating drugs.
Methods: Maintenance hemodialysis patients who received regular hemodialysis for more than 3
months in the blood purification center of Tongji Hospital Affiliated to Tongji University in Janu-
ary 2018 were selected as the research and analysis objects. The indicators of serum phosphorus,
serum calcium, serum albumin and whole parathyroid hormone (iPTH) before dialysis were re-
trospectively analyzed. The standards of calcium, phosphorus and iPTH, the medication status of
calcium and phosphorus regulating drugs were collected. Results: 1) The mean corrected blood
calcium of the patients was (2.25 * 0.19) mmol/L, and the corrected total calcium was lower than
the target standard in 23 cases, accounting for 14.29%, 131 cases of bidders accounting for
81.37%, and 7 cases of patients higher than the standard value, accounting for 5.34%. The average
blood phosphorus was (1.68 + 0.51) mmol/L. The blood phosphorus index of 1 case was lower
than the target standard, accounting for 0.61%. A total of 52 cases reached the standard, account-
ing for 32.29%. The average iPTH was (341.65 * 351.81) pg/ml], and 1 case was lower than the
target standard, accounting for 0.61%. A total of 22 cases reached the standard, accounting for
13.67%, and 138 cases were higher than the standard value, accounting for 85.72%. 2) The pro-
portion of patients taking calcium and phosphorus regulating drugs was 68.32% (110/161), and
the average score of Morisky was 1.11 * 1.387. 3) The single factor analysis of variance showed
that different age group patients’ blood calcium level statistical differences, different dialysis age
group of patients with serum iPTH statistical differences, Morisky scale scores in patients with
different blood calcium level are statistically significant, but a chi-square analysis showed: in dif-
ferent age groups, dialysis age group and Morisky group, blood calcium, phosphorus and blood
iPTH success rate had no statistical difference. 4) Anova showed that there was no difference in
Morisky score between male and female and between different dialysis ages. There was difference
among different age groups. Patients younger than 35 years old scored significantly higher than
other age groups. 5) Correlation analysis showed that there was a positive correlation between
iPTH and calcium, urate, correction calcium, calcium phosphorus product, albumin level and a
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negative correlation between iPTH and phosphorus level. Conclusion: According to the KDIGO
standard, the compliance rate of serum calcium of maintenance dialysis patients in our hospital
was higher during this period, while the levels of serum phosphorus and blood iPTH were not
better controlled. Blood calcium level was correlated with age and medication compliance, and
blood iPTH level was correlated with dialysis age. Younger patients were less likely to take medi-
cation in turn, while patients with higher compliance had higher compliance rates of blood cal-
cium and phosphorus. Enough attention should be paid to health education in clinic.
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HE: oot B g R RS B A SRS, UASEHATEMKNHESGER. Hik: &
EX 201841 A 7E [F B K 228 R 57 = B 1 B IV 1% 4k o O AT B L YBGE AT 3/ B DA e ke 1 YR 33E
WERE AR TR, BT BB mes. 45, mARAMEEFRFREE GPTH)E
Brs TS BERIPTHIEAR BN, WEBEHTSHRANAYPHGER, SitEEEH. . BT,

EFRE. BEEH. BELEERD. SRASERRRIFFITRITES . &R 1) BEPHYRIEM
454E°8(2.25 £ 0.19) mmol /L, RIESHKT EirtaEdL234], 5HAN14.29%, EirEIL1314) 5L
N81.37%, 7P EER TIAE, 5t AN5.34%; FHIMBEN(1.68 £ 0.51) mmol/L, 15 BEE%
t BFrirdEiR, SHRN0.61%, £52801i5 %, S HN32.29%, 108%E TirdE, &HN67.08%;

SE3iPTHIE A(341.65 + 351.81) pg/ml, 15t H FrbriEAR, &5 H2R0.61%, 3E2261ik 47, &5 A13.67,

13851 & TArdE(E &5 R 85.72 %. 2) BE RSB 9 5 568.32% (110/161), Morisky
EES 111 £1.3874r. 3) BEEFESTER: ARERESEE MG KEEELIT$EER, A
B s 4 B 3 B MiPTHA B G T % £ %, MoriskyPE4ME43 78 B 1 58 2 10 45 K BB AEZE 4 i
2ER, BREASNER: EARERA. BHR A K Morisky P44, M45. MBEMIMiPTHH
BRI TG EER. 4) TEMTER: Morisky -7 B R 2ot 2 18] A R A RIEFrRS 2 B E
B, ERFAERERNFEER, HPERPTISPHNBEEBLHERTHAMERA. 5) MREMT
ZRER: iPTHERMR. &. HFIES. SBRR. AEAKTF. B2 ERIEMERX, iPTHSBKT
Z AR (p < 0.05). £0: WIEKDIGObRAE, BB %A AR BT B E I M4BT ERERE, 1
TR MLiPTH/K PR B B E IS MK PFSER ARG KMEMASS, MiPTHAKFS5ENERA
K RN BERGRRMER, RGN EE RS H MSNMBEARES. BRTEATEBHE
M, REREH.

SE=i

\F
[
el

DOI: 10.12677/acm.2019.99171 1114 I PR |


https://doi.org/10.12677/acm.2019.99171

KA
BFRMEMEGENT, M8, Mm45, iPTH, KM

Copyright © 2019 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

S VO T R L 5 Ll 3 LR A B FPIR 5 5L 8 25 PR 43 Vb S5 5 34 T 480 0 24 K 1075 i
0 ML S R [ 10 ASBF SO0 8 b LB HT HR 2 I PR W RHEAT 7 BT TR 2, B 7E T M
R 00 AT S TS B AT IR R, FRER I R DR 2, LU B 7 4 R e I VOB T R 14
B 42 1) A I PRV 97 3R B8 RIS BB O 15 2600 0 P 2 S R MR e IRk
431

2. AREFZE
2.1. —i&ER

NIERRAE: 2018 4 1 3 AE Ll i1 [R5 BE e M Al Lo AT IR IR AT 3 A B L B4 RF A i 0%
B S, HERR R B DU IEAR T S i (. JENE 161 1, Horh 55 97 1], 22 64 Bl 4R 25~92
%, FRIFR(63.61 £ 13.15)%, BHEIARBTEN N WE>3 NH, GERFEBHT-FE24E (4.84 £0.51)4F,
HBE BT VE W DDA E08 R . 1B IEE/NER'E R 83 0, WEIRAROW 44 01, iR B 4 E 21 61, 2
TEVF 13 B0 Pt Fou RIIFFE AT TCRE . 20T FEAT R DF KB 8 [ DF R e A B R R vl JF
BRAT NI R 1R R0 17 ) 2

22. ARFZE

FrAG B3 TH@E T T S IE A A L, AW S F A A 85 B iPTH 2584865, e A =k H g H
FE AR IEAS(Ac-Ca)/K . % KDIGO FRFg & X[2], W EiktriuEl NInsS 8.4~10.5 mg/dl (2.10~2.55
mmol/L), I 2.5~4.5 mg/dl (0.81~1.45 mmol/L), iPTH100-600 pg/ml. 5% n] 261 25 (1) 5 5 U 4 2 2 (1)
PR T 25 AT R LA R 2 AR IS D . e AR 3 <35 &\ 35~60 . 60~80 % J>80 % 4 4,
FEHTEE N 0 (RE] 1 4E). 1~4 45, 5~9 4E, 10~14 £/ 15~20 4E 5 4, ARZHIK MR Morisky 175> %
VE[2], 4PN 048 148 248 3501 4 43, b iEes . w6 iPTH ACEAUARRE L, R g
TR S BT R IR AR MRS AT G it 22 o M

2.3. GiitAE

BT ERRHIE £ %, JEIESS AT E TR D A AR IR TEA 20 A5 93 4 1) LA
RS, AR IEZS /A A A EU A AR S HOR 56  THEBE R A U RoR, 70 28 8 LU R 7RSS 2% Fisher
K. ZAECRHBREETTZ0. 56 EA A DU & 6 L MEAH IS/ T FH Person #HIGM#T, FEIE
A3 A W3 A 1] B M M 9% 20 BT Spearman A9 73 HT o P < 0.05 45 G812 o BT Si it 52407 F SPSS
21.0 B A:(SPSS Inc. USA)HEAT &b FH
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3. 58
3.1. EEE o

IENIEERF 161 4], HA T 9741, 64l Fke25~92 %, FIFR(63.61 +13.15)%; C-JRMNE
H(CRP)T-#417K1- 4 8.95 + 18.53 (mg/L); “V-3A ML £L 85 1 7K1~ 104.80 + 15.25 (g/L); JRERT-37K V-4 403.20
+78.33 (umol/L); “FYJEMTEY Y 4.84 + 5.1 45 BN FEPEN T 73 HEN 71.43%, FGBERAUTIMEN 47.03
+ 1479 (£ 1), LEFBENTRIEE DAL EA0m: B IEE/NERE & 83 B, BEIRWE W 44 B, &k
B 21 B, 28 13 FI(E 1),

Table 1. General information of patients

% 1. BEIO—RAEN

Ap i ity
(T 2) 97/64
() 63.61+13.15
CRP(mg/L) 8.95+18.53
MATLHE A(g/L) 104.80 + 15.25
JRER(umol/L) 403.20 + 78.33
BT () 4.84+5.11
spK/tv 2.2+6.64
URR 70.39 £ 11.44
ZENT R PE(%) 71.43 (115/161)
RN 47.03 £14.79
1844 B Th ek B F KW

R MZWE  amiEER eS8 NERE &

Figure 1. Primary incidence of dialysis patients

E 1. BEMEENRLR

3.2. MESKFERIEFRFHT

BF TR IEMAS{E (2.25 +0.19) mmol/L, Z:f KDIGO FrEfL IE S5 KT B ArbriEdt 23 1], HEN
14.29%, AFREIL 131 i HHCH 81.37%, 7 BIEE S TAMEE, (HHR 5.34% (4 2); SFR2H R & A5 /K
FERAGTFE S, BRI FRRTZE R 3): FIENTRHEF /K ZER g E (7 4), 1M
PEFRRIN T2 5 ANF] Morisky P73 B8 A KF 22 A et # 5 3, AR AN AR T2 7 (R 5).
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Table 2. Serum calcium and phosphorus metabolism and iPTH levels of patients

5% 2. BERSEHBAIEA PTH K EEFRIRR

R AR TR HEE Bl (%) I B (%) i TARHETE (%)
1% (mmol/L) 2.10~2.55 14.29 81.37 534
1L B (mmol/L) 0.81~1.45 0.61 32.29 67.08
iPTHZKF(pg/ml) 150~600 32.30 5031 15.47

Table 3. Serum calcium levels of patients in each age group

%3 BESEHEAMTKE

<35%(a) 35~60% (b) 60~80%(c) >80% (d) PE
5 1E 1145 (mmol/L) 2.32+0.09 220+0.22 226+0.16 23+0.19 0.02
MLASTEAREE (%) 100 77.80 82.20 85.7 0.63

ik PAAREZEILEAE, Hrh B AWMEErD: FFEmMSSH a A5 by . d RS2SR, b HS c HHBAST¥ 2R p=0.02,
b5 dAWRAGIT S ER p=0.05, c A5 dHILBRERITFER.

Table 4. Serum calcium levels of patients in each dialysis age group

4. BERENAEMISKF

0% (a) 1~44 (b) 5~9%E(c) 10~144(d) 15~20%(e) PE
S 1E 145 (mmol/L) 2.19+0.03 2.25+0.02 2.25+0.03 2.30+0.06 2.34+0.06 0.11
MG IEAREE (%) 81.00 87.00 76.50 81.00 70.00 0.64

UE: PAHARZ EILEE, Hh&dmmiEd. FEMSN a5 b, o WRESGIFER, a5 dHAWEARIIEZER p=0.034, a
5e HUBHGI %R/ p=0.03, b4l5c. d. e AL £ R

Table 5. Serum calcium levels of patients with different Morisky evaluation groups

% 5. BEA[E Morisky 1474 M 57K F

043(a) 143(b) 24%(c) 343(d) 493 (e) PlH
5 IE 1145 (mmol/L) 2.29+0.02 2.12+0.05 2.22+0.03 2.38+0.09 2.19+0.04 0.01
MAGIEARH (%) 79.10 83.30 85.40 100 78.90 0.82

HvE: PEMREKZEKME, HPSARPES: FEMSR als e, d BEESIH¥ZER, a5 b HUBEBASHZR p=0.004, a
5 e HILEAGIH-ER p=0.049, b A5 c. e AL G I #=ESR, b A5 d HHER S22 p=0.034,

3.3. MK FERIEFRT AT

T4 M BEAE A (1.68 + 0.513) mmol/L, % KDIGO A i1 54 1 451 i i 45 % Ltk B brArEAR, & HoN0.61%,
I 52 flikhr, HEHA 32.29%, 108 ilim TARME(E, (5 EEN 67.08% (5 2): &R e 4 A6 I Ak 7K T 0 I
EARRER LG EEN(E 6); FBHTR AR M Bk A M BEE AR R L R 7); AR Morisky
PP B LB A TR B 1 26 22 S ot v 2 (% 8)e

Table 6. Serum phosphorus levels of patients in each age group

6. BEBFREMBIKF

<35%(a) 35~60% (b) 60~80% (c) >80%(d) PH
1 (mmol/L) 2.30+0.30 1.76 £ 0.06 1.60 + 0.05 1.62 +£0.109 0.03
MBHEARE (%) 0 30.20 35.60 33.30 0.49

B0 PAHMREL B, Hh&AMmEbet. M a5 b, oo d LEHESIEZER, 20 p=0.039, p=0.008, p=0015, b
5 e, dALLB TSI H¥ER, ¢ 45 d HLLRES I EER .
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Table 7. Serum phosphorus levels of patients in each dialysis age group

7. BEREMREMBAF

0%(a) 1~44(b) 5~9%(c) 10~144(d) 15~20%:(e) PIE
1A% (mmol/L) 1.66 +0.08 1.81+0.07 1.64 +0.08 1.47+0.11 1.67+0.14 0.13
LB IEAREE (%) 35.70 31.50 35.30 23.80 30.00 0.89

#iE: MEERAZEHE,, WEGHEER.

Table 8. Serum phosphorus levels of patients with different Morisky evaluation groups

% 8. BEA[E Morisky 14740 I #7K

04(a) 143(b) 293(c) 343(d) 443 (e) PfE
1 % (mmol/L) 1.73+0.06 1.64+0.12 1.64+0.07 1.65+0.23 1.59+0.14 0.80
MBEIEAR (%) 31.4 41.7 39. 00 33.3 15.8 0.44

k. MBS AL EILECD, BESHHEER.

3.4.iPTH 7K R IiEFRAT

P37 iPTH {H8(341.65 + 351.81) pg/ml, 1% KDIGO FrifEiHEA 1 FI Lk BARARAENL, HEA 0.61%, 3
22 kbR, (N 13.67, 138 Bl Thsukff & be ol 85.72% (35 2); 4RI 4L 1L iPTH /KF LA & ifl iPTH
IARRER LG (R 9); ZBENI AR M iPTH KV 2 FAEALSH X, 1L iPTH SRR L%
FE(72 10); AN[F] Morisky W73 B2 1ML iPTH /KFZE RIS H R L, (HZIM iPTH XA R L2 7 (L 11).

Table 9. Serum iPTH levels of patients in each age group

9. BEESERAAM iPTH 7k

<35%(a) 35~60% (b) 60~80% (c) >80%(d) P
iPTH(pg/ml) 384.9 +29.81 331.00 + 37 331.55 +36.56 400.44 + 126.29 0.86
iPTHIE R % (%) 50 429 53.40 61.90 0.42

ik ML iPTH S EILEh, BEGEIHER.

Table 10. Serum iPTH levels of patients in each dialysis age group
= 10. BERBITUCHM iPTH K

0%(a) 1~44(b) 5~9%E(c) 10~144(d) 15~20%(e) P
iPTH(pg/ml) 216.02+28.75  303.12+37.36  403.12+48.98 53833 +£141.15 45531 +129.54 0.01
iPTHIEFR R (%) 52.40 50.00 50.00 47.60 50.00 0.99

Foik: PAAREDZ BB, HhSAMMHE . MK a5 b HHERES I EER. aflS e d. e HLBHLGIEER, Hilp=
0.018, p=0.001, p=0.047, b5 cWEERI¥ZER, p=0.008, b4l5d. e HILEELGI¥ER, d5 e LS ¥R

Table 11. Serum iPTH levels of patients in different Morisky evaluation groups

= 11. BETE Morisky 541N iPTH 7K F

04(a) 143(b) 253(c) 343(d) 443 (e) PfH
iPTH(pg/ml) 36038 £43.63  318.09+7540  317.84+43.03  157.62+73.68  352.13+74.6 0.86
IPTHIZ R (%) 45.30 58.30 53.70 66.70 57.90 0.72

#iE: M iPTH £ L EHECh, RS EZER.
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3.5. BETBATHYRARMAESH

B AR AS R 2 BN 68.32% (110/161), HAEEEEES 44.72% (72/161), BREZES 12.42%
(20/161), ‘H4b=EF 19.88% (20/161), AR . F4ehid. VGiLR%E. R Morisky 745 £ 5
2 A (73 BBk R, IR 2GR R 22 ), S 3545 70 9 111 + 1.38, HoH 15 0 73 1 EL A5 53.42% (86/161),
138 7.45% (12/161), 2 434 25.47% (41/161), 3 434 1.86% (3/161), 4 43 11.80% (19/161). Morisky
PR EANFE N Z B TC 2 (32 12); TEARISER ARG % 25, R ER/NT 35 S EFHE S 9
B T HANER A GE 13); EAFIENTEZH 2 [0 2 TS0 8 (R 14).

Table 12. Morisky scores of patients of different genders
& 12. BEREMRIE Morisky W45

(N = 64) BN=97) PfE
Morisky P43 () (0.79, 1.46) (0.82, 1.39) 0.92

Table 13. Morisky scores of patients in different age groups
7 13. BENREIFERELEM Morisky W45

<35%(a) 35~60% (b) 60~80% (c) >80% (d) PE

Morisky iP5 (4) 2.75+0.48 1.35+0.18 0.88+0.15 0.90 +0.26 0.03

Table 14. Morisky scores of patients in different dialysis age groups
= 14. BETRENEIELEHI Morisky 75>

0%F(a) 1~44E (b) 5~9%(c) 10~144(d) 15~20%E(e) PlE
Morisky 43 (47) (0.63, 1.61) (0.72, 1.46) (0.79, 1.68) (0.62, 1.95) (0.20, 1.0) 0.52

3.6. XM

PUREAAONBIE TR 5, AT IR (] B2 VAR OG0, DL iPTH S FRIR . #5 . BrIEAS . §5@ffl. B
HEKT BT ZIAIBIEASS, iPTH S5 /KF 2 8] B AUAH K (K 15).

Table 15. Correlation analysis between patients’ iPTH and various variables

= 15. BE PTH S®TEZEIHEXME

A r P
PR 0.33 0
5 0.233 0.003
HriEgs 0.178 0.024
73 -0.155 0.049
51 R R 0.281 0
HEA 0.159 0.044
FEHTRS 0.299 0

4. Wit
YR 575 F 2 M A7 AR 0T RS AR 255l  CKD-MBD 2 M 0B M7 583 1 B3 52— (3]
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AR S T 51 T AN R S RS U, 1 H A B A 2, R 0 1T A R G I e S A
B8 oo o 0L A S A R R RN BB T 3R, 7 E R M o (LY BT BB 3 I A VG T (4] [5]e AR S AR BT O 4E 5
P I AT A5 3 A T 1 S F s PO T T R I 7S, o BT LA A I PR R LA B R IR 2R

R4 KDIGO #xifE[6], FB I ALERFEIE B B 1 A58 b5 2%y 81.37%, I&FR/KF 1 ¥], Il iPTH
IEFREE R 50.31%, 5 E A HRGE AR, 1 MLBER AR 2R 32.30%, S5 HE N[7] [8] [ IEAH LEIA bR 2K .
PR B AR B TS R 22 . AN RO ORI FE SBR[ 107, 1035 FB 3 v I B R 008 SR ik 52%, 1 1R Y 4
RIE R 81% [11]. RAGEBEMIEE: 1) 'BIhaemcR & HMRE G, 51EREE . 2) HUIRS R
BE WG, SR RERF 0. 3) WEPRAEGHE 2 . ARSE. ENTE L Morisky W57
MG 2245 R TR, U85 BITE 35 £~60 5 BT 5~9 4 LI K& Morisky P73 4 75 I 835 Ik bR I,
M BAE/NT 35 % 3BT 10~14 LUK Morisky 5 4 73 BB E HIEARR AR, 1L iPTH 25175 /N T
35 %, 1M 10~14 ELL N Morisky $E43 1 20 BB iRk b R E A%

L35 55 357 1) v Bl 0L A T 92 ) v Tl LR 45 3 T R0 2 1 A A7 B s 25 DDA G [12] [13 ] ey iU v] LS 3K
A, SR E MRA LR R IR U, A B LY, R i I R G R S AL
KR L ) T e R AT [ 14] o T B T2 3R B o 00098 12 o I ML 95 A A R R AR I 1L 57 P A PR B ST S
RIZR[15], MUBERETEE 1 mg/dl, SRR fERE TSN 35% [16]. LA /KF>2.1 mmol/L 3% it &3 bR
B K PR 95 A G A 6 B2 EE<2.1 mmol/L 5 75 56%, ML /K F->2.1 mmol/L & ¥E AL FAH X 165 6 B 38 i 27%
[17]o B DAZEIG PR TAE b 75 B4z MHD 858 M85 o 59 AL 45 RN B TE 10~14 FFI, ZE R
K, IEFREERAG, TITE 14 42 LA EF P35 B KT LT B, 1AhR2 EIt . X T RE R B A 1B 1 1K,
BEY W B A I RER D B, SBRAE 14 EUL E B EALE B, T B R A

H A E N B SR BB RS, BERRES, AI4Efid. FBRE. vEI-RES . i
H# . Morisky W43 04 SR Bl PR B E R 2] 0 7, FORIRZMK ML, (H2 R R,
EE BT BRAAAE F AR 3R B o AS[E 1 B SR IR 2 A MR TC B B 2200 o AN R A0S 4H AN I
Hrie ) Morisky PEAMH G WBEE FE IR, BHRIIE A, 50 R TGS, FRRRA KA
PESE R, ULIHBEE R MK DA RGBT AR IR K, B XA BRI R A RIS 2, T N S A L AT
AR T 47, AR50 S I 1) T AR AR 24 DL R TRt s

MR BT B S A 35 L 1 A 1E G AR BB AEK S, LR R R RS = H S AT k. TR
IR b J5 B T YRR S B R AL, IR@ R B, 8B GEIRE, MR iImss &Rk
iR, SEEFHZS, e s ar s i 0E B A B 3L, REET R AR A

e HE

[ 2% AR BL 3, 481600523, 81873609)

SE
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