o534 B4 17 1 ¥ O= E BE K ¥ % W Vol. 34, No. 17
1786 201249 A 15 H ] Third Mil Med Univ Sep. 15 2012

-ir/l’: % Y5 . 1000-5404 (2012) 17-1786-04
mEERLERLZERFEZTEEMRERSHIRATR

kR FF REE (100039 b5t , 54 2 B B B R 5100039 b5t , B pe 2 b )

(WE] HMY R ENTECA MR 55 % MU BT | B A8 01 v B T RE sl 4k & M F 5T s
R IRFE (IPTH) M RAERTS M . JiiE W 60 BIAERS M MR BT 3 2R FH 58 & REHL ) 1500 R 3 4 - & NT A
(HD) BB HTIE L 4L (HDF ) BT + & HE i 41 (HD + HP) | HA L7 iPTH , 41 -6 (interleukin-6,TL-6) | Jif
JR PR BB R - (tumor Necrosis factor-oc, TNF-o0) Fl C-J2 3 25 [ ( c-reactive protein, CRP) [ [ 38 LA K o Il ASRE R 1) B3
g (1) HD + HP 403AY7 Hi 5 Il CRP /K LA 254 25 5 (P <0. 05) , HD + HP 411 HDF 4497 i 5 Ifil iPTH IL-6 |
TNF-o /KLU B EME2ZE R (P <0.05) , HD 41357 RiG b L B F 25 (P >0.05) , HD + HP 4 iPTH | IL-6,
TNF-o J5I& 2 HDF 40785 (P <0.05) . (2)HD + HP 2 HDF 203457 )5 B FANLTG ) % B EE O S0 et B Bl st | 45
BEIETF HD 41 (P <0.05) ;HD + HP 40 (99697 A 3R T HDF 41(P <0.05), (3) # ¥ CRP 5 IL-6(r=0.554,P <
0.01) .TNF-a(r=0.572,P <0.01) & iPTH(r =0.541,P <0.01) 2 B ¥ F 414, iPTH 5 IL-6(r =0. 533, P <0.01) . TNF-a
(r=0.516,P <0.01) 2 R F LA, 58 HD + HP [ 407k iPTH IL-6 \ TNF-o & CRP, M 203518 P B 1 i 2 v 4k
A B 25 TU B IR IR S ORI PRREIR s HDF JRREA 8% 35 Bk iPTH & IL-6 \TNF-o, {H35 BRACR A & HD + HP; HD AN
HEA 205K IL-6 \TNF-« .iPTH 2 CRP,
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Hemoperfusion attenuates microinflammation state of secondary hyperpara-

thyroidism: report of 60 cases
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[ Abstract | Objective To compare the effects of different dialysis modes, regular hemodialysis
(HD) , hemodiafiltration ( HDF), and the combination of hemodialysis and hemoperfusion ( HD + HP) on
intact parathyroid hormone (iPTH) and microinflammation state of secondary hyperparathyroidism in patients
with chronic renal failure. Methods A total of 60 patients with chronic renal failure who received maintenance
hemodialysis and identified as microinflammation in our hospital during November 2011 to January 2012 were
enrolled in this study. They were randomly assigned to above 3 treatments respectively for 3 months, with 20
patients in each group. Their blood samples were collected before and at the end of treatment for serum levels of
IL-6, TNF-a,intact parathyroid hormone (iPTH) and C-reactive protein (CRP). Results The serum level of
CRP was reduced significantly through dialysis in HD + HP group, while no significance was found in the HD
and HDF groups. The serum levels of iPTH, IL-6 and TNF-a were reduced significantly through dialysis in HD
+ HP and HDF groups, while no significance was found in the HD group. The clearance of HD + HP group was
higher than that of HDF group (P <0.05). The symptoms of osteodynia, myasthenia, skin itch, and angina
pectoris were improved in HD + HP and HDF groups, much better than in HD group (P <0.05). Correlation
analysis showed that serum CRP level was significantly positively correlated with IL-6 (r =0.554, P <0.01)
and TNF-a (r =0.572,P <0.01), and serum iPTH was significantly positively correlated with CRP (r =
0.541,P<0.01), IL-6 (r=0.533,P<0.01) and TNF-a (r=0.516, P <0.01) . Conclusion HD + HP
can efficiently eliminate the serum levels of 1L-6, TNF-o, iPTH and CRP in secondary hyperparathyroidism
patients with chronic renal failure, better than HDF and HD. and thus improve the microinflammation state and
clinical manifestation.

[ Key words | hemoperfusion; secondary hyperparathyroidism; microinflammation state; intact parathy-
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MR A 2 AR B 2l BB A RO T ik
BARIAER MR AL E AR TR R &, (H8 1 B
Tt 3 by S5 A W I S Z AT AH DG 1) I A REATS A ] sk o L
B2 dh kM H R 55 IR D) 8 TT#F ( secondary hyperpara-
thyrodism , SHPT) RI& 2z — ¢ T R 55 B 3 A=
Fam A B R 52 1 3% % (intact parathyroid hormone,
iPTH ) 7K F-F (5, BT 5 SO0 i 10078705 22 | K2 ik S R AL 21
SALESAL B PR E S 2 A T RER S, O R BURH
TG RRAR  SETo R R R E 2~ A
KA K IRFEIE R FH R NI AEIR S WA AE R8s 97
AN R -RRAE-B K ok FE R AL 25 5 A B I B2 S, 1 4
4 1M ¥ 3% #r ( maintenance hemodialysis, MHD ) g
TR SE RN 58 IR AN B O L5 IF R E R 2
CLRACHT Y Ak A T 25 045 1 A0 38 Z [H] 1Y) 26 7R
HisZ 8w, KEE KR RY], B %6 (inter-
leukin-6,1L-6) iR ERFE K T-o (tumor Necrosis factor-ar,
TNF-o) Fll C-J2 )i 2 H ( c-reactive protein, CRP) J& K
RADRAS AT HE KR4S I3 CRP - THARY
AR AR A, 0 HL AT AE Ry 0 26 R 10 5 o i
FHEAPRI) — S fE R R . H R E T
PR D RE R uE SHPT AH G I RS A5 0, T
DU A O S EE FR TE R G = . B I
WAL v g3 1 R H B I W A (hemodialysis,
HD) i ¥ #E 37t ( hemoperfusion, HP ) I HL7E £ Il ¥
#E M IE L (hemodiafiltration , HDF ) X 60 141 bR 24 4% &
PEHAR S5 IR RE TCHE B E AR N iPTH FI 48 5E H 1 i 47
TIHER, B HAE R T 00T o

1 #ZRETE

1.1 =R %

BEREARE 2011 4F 11 2 2012 47 1 F 4454 MBGE Hr iR
# 60 ], B¢ 42 5, Lot 18 ] 4R 4 21 ~80(52.1 £13.5) %,
BRI N /INER T 4R 31 )L Rt/ Bl K R AL E 19 4]
Wi PRI B 4 f91] 2o %8B 3 ) Th SRR TR B 2 01 0k o
%1, AGEARUE FFA IR BEAE 4k & M H 58 0018 Wik o ( 9B}
2T MO R IMIBGE ST, B 3 R, BIR 4 h i R E AT
=6 H BT 27 ~ 124 D H s HEBRARE : W] iRy, T RE =
SRR OB B AT i T e il ) . A B R AR
REBIRZE A SHME, BE B A R E B AR .
1.2 %77

60 {3 8 35 4% 56 2 WAL J7 % % 4 > HD (HDF (HD + HP 2
(B4 20 f51]) ,3 41 AR E ROAES A BT IS Sl i IL-6 \ TNF-o |
CRP.iPTH ¥R T W EMZ S, R A k. HD 4 5 H i ik
BT, BE F14 UGS 25 [ B8R 50 14 ml/ (mmHg « h) ,
Jak s MR A oA BRA R ], B GENT 4 h, B RIEIT 3 1k
HDF 41 4 JE A7 % W I 8 B Hr 2 1k B HDF 3897 1 1k, & A
APS650 FRARNE I I ik it 4 [ U8 RECH 63.1 ml/ (mmHg « h) ,

H A AL LA W ] B URIARYT 4 b HDF SR TR R, 5 4 T et
2940 L/¥K ;HD + HP 41 . 5 5478 B E HT 2 ¢k & HD + HP
IAYT 1K, HD + HP 3397 58 HD $15k HP 3397 2 h, SR F BUR
FigR, LM AT 2 h BT, ML R 180 ml/min, W A% N
YTS150 # it & (U644 R 57 1 % AR 5 A MR IS WD)
ZEHR 60 g, W B AR R 5 R R, KR IR, BT AT R
I, BT &N A A HD 21, 3 2418805 Yok A 2 A2 0 4008 s 1l
BT LRI S B 40K IR R R R BT BT Ca®  WRE N
1.5 mmol/L, i# M7 ¥& i & & 500 ml/min, Ifl 3 & & 200 ~
300 ml/min, 38 R HEE. MERITHIAIN 3 N H .
1.3 AAkE

rATE S 1 Yk HD HDF HD + HP R fife )5 1 ¢k HD
HDF \HD + HP J5 R MAEFRA 5 ml, 2 YRR FRASED B T3
B N ,6 h 2B LS, Al I 7 1L-6 \TNF-o ,.CRP \iPTH,
1.4 XF) BMEIGAF

IL-6 \TNF-o SR Ff] ELISA 3AKGI 350 &0 H L3 ARl 5
Sl AT B2 ] (iE 1432, 9518 R&D 24 1) 4 7)) 3 CRP SR g
B2 30 5 5 RIS S8 J v A I 3 iPTH ,iPTH 3270 &y 2%
B D5 A mIR AL, R G E ROk . TEBRFE = (JRITHT
MR EE - 8975 MR ) /367 1l MR x 100%
1.5 %it¥sk

SR FH SPSS 13. 0 Giit-#i i, T EPE kR F X K50 5 T i T
B & =5 FoRIBYT TG BB AT ¢ K5, 411R] AL
R Ty 225007, R Pearson #HIE 34T

2 HR

2.1 34t iPTH 9 & s R ks

HD + HP 41 #1 HDF 413447 5 f5 Il iPTH /K- thAA B 2%
PEZESE(P <0.01) , HD 47 HI )G M0 & 125 5 (P >
0.05), HD +HP 4 iPTH 3% It HDF 41 (P <0.05) ,HD +
HP 4 il HDF 44 ¥ BRI L HD 41 & (P <0.05) . WFE 1,

F1 TRMESEUEFK PTH ERBRALE (0 =20, xx5)

iPTH(ng/L)

i M N SR A 2%
A5 Frp— - iPTH 3R (% )
HD 2§ 361.7 £143.6 364.4 +140.4 -1.2£3.9
HDF 41 521.4 +204.4 292.6 +128.2° 43.9 £11.8¢
HD + HP 4] 498.8 +208. 1 249.8 £117.8° 51.2+7.1%

a: P<0.01,5 485737 4 ;b: P<0.05,%5 HDF 4 b4z,
c: P<0.05,5 HD 211k4k

2.2 3 03F CRP &9 F th s R rbdx

HD + HP Z3&J7RTJG Il CRP K LA BETEE R (P <
0.01) ,HD Z1 #1 HDF 47 A5 L T W E 2R (P >
0.05) ., HD +HP i1l CRP {f[&% [k HDF 41 HD 45, lhish
BFEMZER(P<0.05) ,HD 415 HDF 4175 k% L 8 & %
2 (P>0.05), W3K2,
2.3 383 IL-6 49 iF M R bE

HD + HP 20 F1 HDF ZHIA7HTJ 1ML 1L-6 7KF- HL A 1 % 1
25 (P <0.01) ,HD HRYT G bR C o E k2 5 (P >
0.05), HD +HP 4 IL-6 }4 &% [, HDF 41 (P <0.05) ,HD +
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HP 201 HDF 43525 1 HD 45 (P <0.05) , W3,

%2 REMBRLHRI CRP FBRHRMLE (1220, v+5)

CRP(mg/L)
4151 — — iPTH J5 IR (% )
VAT VBIT
HD 41 11.3+1.3 11.4+1.4 -0.4+35.3
HDF 41 11.4+1.4 10.4+1.3 9.8+12.9
HD + HP 4 11.3+1.3 7.1+1.09 35.6 +10.6"

a: P<0.01,5 B 48757 #7b4x;b: P<0.05,%5 HDF 4% HD 21 1k4k

F3 AEMBAELFTHIT IL-6 FHRARMELE (n=20, xx5)

4151 — fLoteenl) 116 R (% )
TRYTHT VBIT
HD 2 122.75 £25.16 126.06 £30.01 -1.02 £35.27
HDF 2 135.34 £26.72 105.48 £28.92% 28.79 £10.56°¢
HD + HP 2H 129.45 £25.67 95.62 £22.102 38.50 £12.61bc

a; P<0.01,5 R 40457 a7 b4 ;b: P <0.05,5 HDF ZLrb4%;
c: P<0.05,%5 HD fn1biz

2.4 3 % TNF-o 8 7F R aOR i

HD + HP 411 HDF 20897 R J5 Il TNF-o AP HACH B %
PEZEH (P <0.01) ,HD 4HAJT RIS b3 B W H M2 5 (P >
0.05) , HD +HP i TNF-« {43 L HDF 2HE (P <0.05) ,HD +
HP £ 1 HDF 075 BRI HD 4175 (P <0.05) . W 4,

F4 AEMESENLFRXI INF-o iEBRBRAELE (n =20, x +5)
TNF-a( pg/ml)

VEA 2% (0
215 P g TNF-o JEBRR (% )
HD 24 147.16 +20.96 146.98 +22.15 0.34 +30.27
HDF 2 139.08 £19.56 104.54 £16.56% 25.79 £10. 16¢
HD + HP 4 149.36 +24.35 96.38 +17.382 40.60 +13. 63

a; P<0.01,5 R 40457 a7 b4 ;b P<0.05,5 HDF ZLrk4%;
c: P<0.05,%5 HD fnrbiz

2.5 3B ITIE W AR Kt AR

3 BETEIRYT AR R T BANGE , A AriAfiEFAS . HD +
HP 2] HDF 413597 3 A~ H 58 ALTC J7 L B PR 0 4E
SERE RIS EA AT A AR TF HD 4 (P <0.05) ;HD + HP
YLIRYT Ja X B R ILTC 77 B2 R R B 19 A AR A T HDF 41
(P<0.05), W#S5,

£S5 3ARTINARBRERILR#1(%) ]

I PRAER n B HEL Tk LGS
R HD 4 8 0(0)  2(25.0) 6(75.0) 2(25.0)
HDF 2 10 2(20.0) 5(50.0) 3(30.0) 7(70.0)®
HD+HP 4l 11 3(27.3) 6(54.5) 2(18.2) 9(81.8)
WM HD 41 7 1(14.3)  0(0)  6(85.7) 1(14.3)
WIS~ HDF 4 9 1(11.1) 2(22.2) 6(66.7) 3(33.3)®
HD+HP4 9 3(33.3) 2(22.2) 4(44.4) 5(55.6)%
DLF HD 4 4 0(0) 1(25.0) 3(75.0) 1(25.0)
HDF 2 7 2(28.6) 2(28.6) 3(42.9) 4(57.1)%
HD+HP4 5 1(20.0) 2(40.0) 2(40.0) 3(60.0)®

a: P<0.05,5 HD 2834 ;b P <0.05,%5 HDF 21 pb4

2.6 FEMESH
B CRP 5 IL-6(r =0.554,P <0.01) . TNF-a(r =0.572,

P<0.01) iPTH(r =0.541,P <0.01) 5 5 2 F A1, iPTH 5
IL6 (r=0.533,P<0.01) TNF-a(r=0.516,P <0.01) £ g %
IEMIE,

3 i
2000 4 Schomig 2571 48 1 T MR SRR A

( microinflammatory state ) ;X —#HE/& , T\ N IR BHAE B8 B 7
WA A B Blr) BB 2P I R SR G 308 G Ik I ¥ v S I, AR
REAR S HIFR WK PAT 52 B2 Th i, B RR S FAR R S
P PR A, LS R S e I R o PR AE RS R HR AL
WAERAEY) N R S F2E Y AMA 2 5
SEMRECT , DA 1 e 40 A R e 900G T CRPUTL-6
TNF-o 554 F IR AT KB ol Y 618 e A= A
FEEEAEAE BRI SV, o IR PP PERR SR AAAE I R 1L
RIER PR G EFRA R OIS IFEAE L0 fE 4L
YL S SHPT 5 P50 7 IR R H AT
TERUARAE RS, T BRI 2Pk i A S 2 1 0 22 Ak
AN R F 8% b . CRP & 98 5E I b 1) FE B AR W
TS AMA R S8 X 5 AR A5 G E N A
IR EEL 40 L 383 43 0 2 R A ML T 2 SR N RE R
A AR R AR I B (MHD) f 5 I
CRP 54 g 47 IL-6 \ TNF-a 5 1F M5, #2275 MHD f#
B IAAEAFAE 1Y LY b 2 ”’“%ﬁﬁ—ﬁl‘@[gjo X
THAAE BB A I, W] AR DAy 18 42 B ) 6 et 0 35
BEERAR GO IMLE TR Mg irﬂt/ﬂﬁ%[ﬁ%"{) fE8¥5,
T T B SRS, o] AW A F8 8 1Y I ACRE FAE T
o MR PERAR AE RS B I e S 25 ik B i 5 |
i, B AT R R A 22 PR R AT DA A I GRS S
HAMEE S BT R A AR A R S R A o
B HTIE S PR B R BT TS N R TS
e BHT T AR s NP AR IR R AR
A AU ) PR AR 7 R A0 e I AL B
WEEALZE ™ 1y B2 Tk AR 1 L W] 2 2 e 2008 L D4 &
C.HAR-8. HAr FR-18 [ iPTH | 45 {18 i IR %5 FE JIf &
FVE EIREERT R R, XU REEAE RS
MG PRI AR AE 1Y S B VIR G o

TE B e a2 J v, A I AE 0 (8) 1,25 (OH), D,
e = LUK e W L9 55 80T SHPT [y %4k, iPTH &
BEARIA N5 B PR FEAE I PRATIR B F B ot . 12k
B Re il B iPTH 3 & ] LU A 2 RS Re
IR = G = = TN AR U BRGNS N 5 S X A
FALAN R PR EEIE O N AR S R R —, 181
B ety A8 rh APTH 5| G 1% 200 i 6% e 288 R0 1] Jo 21 4E 4k
AT SPECE I R O AT SR SRR GR R AR
iPTH A BEXI 76 %8 T RE R AL AR 1.0 1 s 1R T AR
Fio iPTH #5145 ok 40 i A B Ik EL A, 51 S 3% )
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TR AT 2T 200 P A RN 2T 0 A R R Y
IR, N PR AR £ B AL, 25 08 AR 55
SRR AR B Z A RE M E W EER N — A
WFFE B R FE PR BEIE 4k & H 55 70 4 R N iPTH /KT 5
IL-6 \TNF-o ,CRP 5 g E IEAHR, #5781 iPTH 53(%
iE SN Z A IR 2R o I R BF 58 CAIE 52, CRP [ 5 R 0E
SUNAT AN B 58 FE B O LA 5 IR ILAE 55
WA, Owen 21 KW BHT 123 15 b B % &
PR, 7 CRP H 5 M A RO L8995 8 R B . 73 TI% CRP
B, CRP B & A0 WU BE (1) FE 1 J2 Ik CRP £
FIR 3 A5, 26 W JOAE 78 O ML 45 I A RE Hh e B B4R
VAERFSE & B, CRP Y5 @& 1fiL 0 145 55 98 0 JULBE BE
Je D IR A O, X BT R E SR T A BUR1E .
AHFSE BRI iPTH 5 RAE B F 5 IE A 26, $278 iPTH
Z 5121 B DI RE U BB A E 1 BRI v] BB 53X T T
(4R IE B AT o iPTH R T54E ) — P 48 i B ik
T ZHEAER, T I a2 Horh 2 — B8 & i B AT
BERAEIRA J6IT kR M 2570, A R RFEAR Z
O IFFTIESE

H AT BE 7538 A IV P AR B 1 5 2% DA S 4 it el
PREGAE F P IR S Bk M BOIR 25 IR Sh e T ik
VR B N2 ST A TR, & B 88 3 238
T YR ECVE F S BR80T, (L REE Bk AH X 43 F it i < 500
I, T PR ERAE R TR R R KRB TR YT
SVESEME G E I SCHEAY T, H B I YR8 MY TG T2 1 B
BRI R, EE E . AN SE B HD X F R I
H1 IL-6 . TNF-o . CRP il iPTH 3£ A4 | V845 35 4 F
HDF | FH ¥R 0% % 7 R, B A W0 A 28 M 4 3 3%
P B A U, BEAS T BR AT 43 T i <40 x 10° (i)
XN R R R — S BRE . AT
58 .7~ HDF RERS 7 — @ FE B 3B 1L-6 \ TNF-a £lI
iPTH, 5 HD 4 AH e 2= 55 B & 1, (HXF CRP &4 |
WA THIRVE R o IV S R ) IR 5 | ARSI
S 3k M YR SR A A Ak LA T R R Ak 1 R R 5 R
BRI A BRI 4 el A A #4035 B I B Ak
HA B —Fa 7 k™ BETS IR IV 0% BT A RE 15 14
PR P TRHREMSEALSGTER. RITRMMWEZ
IR YTS-150 JE I A8 LA P ¢ Ay W BRE 591 , 36 1 e —
Tl Z2 LA e e i AR SBORE ARY JC AL R B 3R], X — 2Lk
X A K B ) A R AT I IR B8R, kT LA
AR BRI T RE T B 4k K 1 55T R TR B
ZRAFRIEN T . ABFSE R HD + HP {377 ]
LB S ARG A 4 1 A 7Y TL-6 \ TNF-o, CRP Fi1 iPTH 7K
-, Hikbr 235 T HD ) HDF(P <0.05)

ZE b, MR LI A MLY% AT 7T A8 30T Bk 4 4 Pk
IR BT R LR P 5 PR EEE A R A R

WL R P B A B AR B 3 R K
S WA B S-S D R R L i, T
HSETERREAS PR R HE 7R B APIF A, AT B2 8
A T O TR {F S W FF % HP ¢
3K PR TP KT AR BRI R, B
JOREAS BB AE KB 1] 45— S

SE 3k
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