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Protective effect of paricalcitol on microinflammatory state in patients with
maintenance hemodialysis and secondary hyperparathyroidism

JIN Fu-hua,SUN Li-ping, LU Yan-shuang, YU Fen-fen
( Department of Nephrology , Qingdao Cancer Hospital , Affiliated Qingdao Central Hospital of Qingdao University , Qingdao 266042 , Shan-
dong ,China)

[ Abstract] Objective:To explore the protective effect of paricalcitol on microinflammatory state in patients with secondary hyper-
parathyroidism ( SHPT) undergoing maintenance hemodialysis ( MHD ). Methods: 103 patients with SHPT undergoing MHD were se-
lected as the research subjects,and the patients were divided into paricalcitol group (n =52) and calcitriol group (n =51) according to
different treatment methods. All patients received MHD treatment, and on this basis, the paricalcitol group was treated with paricalcitol
injection, and the calcitriol group was given calcitriol pills. The calcium-phosphorus metabolism indicators [ intact parathyroid hormone
(iPTH) , calcium , phosphorus , calcium-phosphorus product ] ,inflammatory indicators [ tumor necrosis factor a ( TNF-a ) , interleukin-6
(IL-6) ,C-reactive protein (CRP) ] ,immune function indicators (immunoglobulins Ig A,Ig G,Ig M) and bone metabolism indicators
[ B-collagen degradation products ( 3-CTX) ,N-terminal midfragment of osteocalcin (N-MID) ,total type I collagen amino-terminal ex-
tension of peptides ({PINP) ] after 8 weeks of continuous treatment and occurrence of adverse reactions of hypercalcemia and hyper-
phosphatemia during treatment were compared between the two groups. Results; After treatment, the levels of iPTH,blood phosphorus,
TNF-a,IL-6,CRP,B-CTX,N-MID and tPINP in both groups were decreased (P <0.05) ,while the levels of blood calcium, calcium-
phosphorus product,lg A,Ig G and Ig M were increased (P <0.05),and the differences in the above indicators between the two
groups, except for Ig A, were statistically significant (P <0.05). During treatment, the total incidence rate of adverse reactions such as
hypercalcemia and hyperphosphatemia in paricalcitol group (9.62% ) was lower than that in calcitriol group (25.49% ,P <0.05).
Conclusion ; Compared with calcitriol, paricalcitol has more obvious advantages in reducing iPTH level and regulating calcium-phos-

phorus metabolism in MHD patients with SHPT, and paricalcitol can effectively improve the microinflammatory state,immune function
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and bone metabolism indicators,and it has good safety and is worthy of clinical promotion and application.

[ Key words] Maintenance hemodialysis; Secondary hyperparathyroidism ; Paricalcitol ; Microinflammatory state; Chronic kidney

disease ; Immune function
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1.1 —fEs

PEHL 2020 4FE 10 A % 2022 4F 11 A 3 & KFH
J& A B BE BT 5 T MR BE B i iy 103 4
17 MHD f SHPT &8 # AR 5. M ABRUE: (1)
4 SHPT 2 WidRifE © 5 (2) 45 MHD ify7 =3 1~ H |
HuFsE a4k 24252 MHD 35975 (3) £l > 18 %5
(4)iPTH >300 ng/L, [l #5 < 2. 8 mmol/L, 5 e f1
<65 mg’/dL”; (5) P J& P9 A (i AT A 585 o A1 3 4
254, HEBRARUE : (1) A FARIGAE, T 247 HUIR 55
VIR AR BB A 5 (2) G I 2Pk e gy L 200 il il
TR 5 (3) A e PR % g ™ &
GG 55 5 (4) BRAE A HAR 55 I F- AR 35 (5) XF B iF
G W ; (6) MK FER AT HH ., A
R B HZE B s b . $9R 97 I U TR BE A IE i
B RS EAGBEA (n =52) 554 =BEH (n =
51), MALEF — MR ILE, Z5HERIT¥E
X (P>0.05), WLFE1,

Rl FHBRE-—RABILB[x+5,0(%)]

P J & 95 26 Y
21 51 ” " AR (%) EHT(JT) W5 R & IR [%fft;%‘ i
W R INERE R
WISE B AREEL] (n=52)  32(61.54) 20(38.46) 58.15+9.31 62.07 £12.42 24(46.15)  8(15.38)  13(25.00) 7(13.46)
H Ak =4 (n=51) 35(68.63) 16(31.37) 57.74+8.89 60.32 £12.05 22(43.14) 11(21.57) 12(23.53) 6(11.76)
Al 0.569 0.229 0.726 0. 668
P Y 0.451 0.819 0.469 0.881

1.2 7k

fi A 5 ¥ 47 MHD 697, i B 4% S SRR =5
AT HEE AT 2 HE16 (Ll 7R 2l ey i 4 Ak ] o B 1)
AIRA T, i i & & 200 ~ 300 mL/min, 7 B i
4 500 mL/min , i AT AR ES BRTR SR B Tk
B4 5 4 140 mmol/L 1.5 mmol/L 32 mmol/L, i%
MrabJr g 4 h/i,3 W/ . TE M Al B 0857 B ik
P 20 25 - WA S B A T T S TR (U 904 T B 24 LA A7
B R #EATIR YT, T BT 45 RET 30 min N 2835 #r
P2 24 R IR R e TR L 4 0.04 ~ 0.1 pg/kg
Y], K i <0.24 pg/kg,3 W/, B AL =B
2H 25 T B A = BE AL [ roche pharma ( Schweiz) Ltd ]
RIT, T HERT MR, R Y 0.25 ~ 0.5 pg/d,
Lk/de P ELIRYT 8 i,

2550 B I R 2R i R R A S o TR L
iPTH /KA L 4T . 2445 <2. 6 mmol/L 45 % 7fe F1
<65 mg’/dL’ W}, iPTH F&{§ > 60% , Jd & 50% ,
iPTH [#fik 30% ~ 60% , 4 5 J5 7 &, iPTH 1K <
30% , itk 50% ;2455 2.6 ~2.7 mmol/L 45 e F1
<65 mg’/dL’ [}, iPTH F& X > 30% , & & 20% ,
iPTH P& <30% , 4i 35 R 55 &5 2445 > 2.7 mmol/L
(s 8GR B > 65 mg’/dL? B, Jdi B 30% 5 2445
>2.8 mmol/L F5# e > 75 mg’/dL? i, {525 Z 45
<2.6 mmol/L, HA KLl 25 Y167 i F v st B
AL A2 R R o 1) A
1.3 WEIERR

(1) SRR AR RIT RIS , R AR B == I /i
kil 5 mL, Z.0 (3 000 r/min, 10 min) B il 37 , 5% FH
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Jok i 725 0 B3 >R 4 A 3l AR Ak S 95 23 A SRS
TIEERHE 1 1gA [ 1gG [ IgM TR0 (3) RAEFE 52 iR
I7HI i, R A S8 s TR UK i o JBCIL 5, R T Tk
G2 o3 M ASCAS: I e 988 IR FE I T o (TNF-o) | 1 48 Y
A E 6(1L-6) .C LM & H (CRP) Ko (4) FACH
FEAR AT AT, R 5 R S I K a0 O BB 3
R B -M I it 7 ) ( B-CTX) VB 45 3% N Jii o 43
B (N-MID) | T B i Ji 28 25 s SEE < JIK (tPINP) 7K
L BER R AL SR RO R E . (5) AN RO -
TE SRR YT U 1] P 4 6 L s L AN RSN A
EEY [ RLS
1.4 HiF=0

I F] SPSS22. 0 Gt it #1447 B diE x5

FRIBHHE bR S KT b7 L 509 T RESE b A 10 848 A K
AL (v +5) TBRFE 5%, 41 18) Ho e R I b ST BE A o
Ko | 2 N P e R P E X REAS ¢ Ky s T RCRE R A [
(%) ] Fm I BRI BEA Y BB, P <
0.05 BEFHHIT¥E L,

2 H#HR

2.1 FHABREENERTRIER

YEIT T, 4L iPTH | I 4% | i B 145 i 76 AR
KV, ZF TG X (P >0.05), iGIT)A,
PIZH B8 iPTH | il 8 7K 7 Y RE AR (P < 0.05) , 1L 55
G WS AR - TH i (P <0.05) , Hoi b =i
iPTH | IfiL 55 | 1L 8% 7K -39 &5 F i Sr B AL B4l (P <
0.05) , 5 i 3fe FLK F- AR T\ ~r B Ak B4 (P <
0.05), W32,

R2 WABREBEENERELLR(x25)

- iPTH(pg/mL) 11145 (mmol/L) 1L (mmol/LL) R (mg>/dL?)
i aigil] g IR BT IR il BT IR IR g
ST ALEEA (n =52) 525.13 £26.29 297.75+14.32" 1.92£0.33 2.24+0.41" 2.41 £0.47 1.34+0.29" 51.28 +7.11  61.15+6.84 "
B = (n=51) 521.21 £29.47 362.14 £17.45" 1.96 £0.37 2.52+0.44" 2.38+0.42 1.62+0.35% 51.45+7.78 58.29 +6.12 "
1l 0.713 20. 489 0.579 3.342 0. 341 4. 425 0.116 2.235
PH 0.478 <0.001 0.564 0.001 0.734 <0.001 0.908 0.028

£ P <0.05, 5 B 414 77 i A
2.2 MABEREERTUEER

YEYT R, 4L B % TNF-« IL-6 .CRP 7K H %5,
ERW LGB X (P >0.05), GG, P4 &

#H TNF-o \IL-6 F1 CRP 7K-F- B[R (P <0.05) , HMH
S AGBELAR T AL =B (P <0.05) . WL 3,

®3 WHABREREBRELLR(xxs)

TNF-a(pg/mL) IL-6 (pg/mL) CRP(mg/L)
215 — ~ — ~ — —
VAT A WHIT A AT A WIT A PER R[] HITIE
WA Sz B AL B4 (n =52) 28.51 £5.72 22.14 £3.69 " 89.49 +15.70 72.52 +12.89" 17.53 £3.51 10.39 £1.88"
Bk =M (n=51) 28.06 £5.64  24.36 +4.57 " 89.97 +14.95 80.14 £13.26 * 17.17 £3. 36 13.74 +2.33*
Al 0. 402 2.715 0.159 2.957 0.532 8. 038
P{E 0.689 0.008 0.874 0.004 0.596 <0.001

#* P <0.05,%5 B 4% 57 A1 s,

MAEERBENEERTHLEE
RITHT, B H Ig A Ig G J Ig M KFH#R,
ERTHEITFENL(P>0.05), AIT)E, 4 Ig A,

2.3

®4 MABREREINE

Ig G J TIg M KFE)TH R (P <0.05) , HA S5 LB
4 TG A TgM KFm T =B (P <0.05) . WL
x4,

BRI LB (x £5,8/1)

IgA 1gG IgM
A5 - - - — " =
BT HT WBIT IS BT HT GBI IR g} GBI e
WA Sz B AL EEA (n =52) 1.85 £0.36 2.11+0.42* 6.45 +1.24 8.29+1.64" 0.91 +0.17 1.22£0.23*
Bk =M (n =51) 1.83 +0.39 2.02£0.40" 6.56 +1.27 7.62+1.51"° 0.89 +0.18 1.09+0.21"*
8 0.271 1.113 0. 445 2.156 0.579 2.994
P Y 0.787 0.268 0.657 0.033 0.563 0.003

#* P <0.05,5 F) 4% 57 71 s,
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2.4 MABREBRBEBIRTLLER
IBITHT, P B H B-CTX (N-MID J tPINP 7K -
WO, 22 5 B GE T B (P >0.05) o JITJF P

Yl H B-CTX  N-MID K tPINP /K F ¥ R& A% (P <
0.05), HWAsr & ik B4l B-CTX \N-MID K tPINP 7K
SRR F b =R (P <0.05) . WLk 5,

x5 WHBEFNEPERELLE(x £5,ng/mL)

B-CTX N-MID tPINP
20 51 — — —

Pl RIT A Pl BIT R Pl BIT R
WA STH R BELL (n =52) 3.56 £0. 69 1.55+0.32* 171.81 £22.47  89.85+15.29* 352.78 £29.33  148.45 +17.99 "
Bk = (n=51) 3.64 £0.73 1.94 £0.41°" 168.22 +24.53  102.27 £19.36* 348.16 £31.45  179.25 +22.59 "
Al 0.572 5.387 0.775 3.617 0.771 7.662
P& 0.569 <0.001 0. 440 0.001 0.442 <0.001

* P <0.05,5 R %77 w4k,
2.5 MEBEIRRENEERILE

YRIT W] A ST B AL B AL AR B LS | BN
RN B kRN 9.62%, I8 T &b =4
25.49% (P <0.05), W3 6,

®6 MABREFAREMRERILE[2(%)]

20 51 15 5 1l 5 Tl 1009 Hit

RSz R BEA (n =52) 3(5.77) 2(3.85) 5(9.62)
B = (n=51) 5(9.80) 8(15.69) 13(25.49)
¥ 4. 499
PAg 0.034

3 it

SHPT % 5 MLl 4 &2 4% , 45 Wl 1 O 3L 908 i 4
D Bz & XT iPTH BYHR BT 85 80U 52 4R B F AR
FIRAEER D ZARK T M S R HEERET
SCHR R IE # AR R AS T WL £ 2 i iPTH
B Ak = B FURH OC 20 M DR AH B AR FH DL 44 0l T S
KO- ik CKD 835 5 D BE T~ B, 45 1k = Bk F
W = BEAK, 42 18 i 38 X 45 i W s 2>, iPTH 43 b
B, 248k A MHD By B, iPTH 7K S Fh i, 3545
R 2 BL 2 — 22 hn &, JF 7 52 g MHD i B .
AL, 40 & B B B ¥ SHPT — B J& 47 MHD i
I AAE 58 3 A

TA RS DAFRR M 5 B A P R RS
N T BRFAE , LAOA I o 45 FR AR R 40 A F- 40 TNF -
IL-6 \CRP S5 /K- B2 Tt e o £ B2 R B, 0 240 M A7
TEBG B CKD M KA Tk & 7R 4T
MHD 3477 i f v, 52 & i A% 20 ) L I 4 30 B 2K T
N A )N RR 2 L Ak R D 2 R g AR X 2
CKD 35 4 B RAE N, 5 308 3 58 T KU 14 Jon
MRS~ MBI SRR,
iPTH 430 20745 55 Z2 Fh B0 - 19 5% i, MHD (8 2%
INETE RN AL, SRR BRE FKF TR B%
S RE AR L ARG A R R, B i =

21,0 SE AL B 4L % iPTH L@ . TNF-o  IL-6 Al
CRP /K HU AT, 1L 45 4% % 3¢ A1 . 1gG Al IgM 7K 5F- 5
v, L AT L OB R R Bk A R AR, 3
WP 7 L BEBE I Ik MHD ff SHPT [ 3% iPTH /K F,
XLV 45 T B M e /N L A B T /0 v O L I
9 % A, 9T REA A0 36 1 TR AT IR 25, 412 3k e 8 )
e i, 5 s A BT A SR A — B, AT
HCJE A ST AR N T R e A 2 D 2
WA 2G4, o Ak = U BE R A2 BRABC T 2k
A AR R T SR D Z RS A
03, VAR T4 I 5 R R L DA T fiE SN
T Y AT MHD ff SHPT 3% iPTH K E" . it
A, e ST B A AT T T 1 3 A % 0 1 i A 10%
Zedi, B E % Bk, B WA G, S AL
AL Te BN R, 15 25 W 76 % 12 1 45 T A
[ I, 5 8000/ 1 % I3 45 A 381 0 5 0, b
45 5 MR 0 % A A A R S A
Bk SR A1, o B 20 5 e R T I R R 4
ST R T 14 4 et A 0 0 L 6 R T k3% MHD
BB SRR S R G 2 T R LR L R AT 5k — 2

W5 W], fF MHD [y BE, 8% %F iPTH 77 7%
HEHL, 0 45 IE % 09 B 5% e, iPTH /KO- 75 5 IE % (8
2 ~3 45 {H iPTH 7K 5 5 FL 5 5 47 16 20 00 Wi B
I MLE 43 W5 A I, 5 B TR P B RO & ot
T 75 2 6 2 Al P A0 3 93 B A8 0 2 R 4 KL
Ko B AREFSE AR B-CTX & 3 e 5 I i f e ok 4
U108 bR 22—, T T AR R R B 5 N-MID 1] {2
B0 A I, K S B R e 1 % 4 % 5 WPINP ]
2 e e D B R R T R TR I O
AN T B W AR R B, R A =R,
WA 7R AT 4 B % B-CTX  N-MID J (PINP /K - 5
A, 4275 1 57 B fL s X g 3% MHD ff SHPT 3% B AL
R T A A S R R R o A X 5
SEBAL I TE A iPTH /K 7 7 1 6 F 8 ik = R
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K, B iPTH 32 BEAE B IR A0 8% & FEVE L, HKOF Tt
1R, 2 R SRR A0 T S B R B A I T A ST B
Al B e B B B BRI iPTH K -, BE 5 R 72 2 Ik
i APTH X A B 40 i 1y 38, % 2% 5 et ok

R b, BE A S BT R, A oL B Ak BE 7R BE IR
MHD £ SHPT & iPTH /K 38 5 45 i 1€ 5 7 1
PEFABA W, AT AT Rk 38 R T AR IR A e e T RE
HACEHE bR, B R (ARG R R .
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