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Abstract: Objective To investigate the effects of hemoperfusion combined with hemodialysis and levocarnitine on
anemia, calcium and phosphorus metabolism and inflammatory factors in patients with chronic renal failure. Methods The
clinical data of 80 patients with chronic renal failure treated from July 2013 to July 2017 were retrospectively analyzed.
According to different treatment methods , all patients were divided into control group in which hemoperfusion combined with
hemodialysis was given and study group in which levocarnitine was added based on the treatment of control group (n =40,
each). The treatments were maintained for 3 months in both groups. The improvement of anemia, calcium and phosphorus
metabolism, changes of inflammatory factors levels and incidence of adverse reactions were compared between two groups.
Results (1) The levels of red blood cell count (RBC) , hemoglobin ( HB) and hematocrit (HCT) were significantly
higher after treatment than those before treatment in both two groups and were significantly higher in study group than those
in control group (all P <0.05). (2) Compared with pre-treatment, the serum calcium level increased the serum
phosphorus and fibroblast growth factor( FGF)-23 decreased significantly in both two groups after treatment. Compared with
control group,the serum calcium level increased, and the serum phosphorus and FGF-23 decreased in study group ( P <
0.05,P <0.01). (3) The levels of interleukin(IL) -6 , tumor necrosis factor( TNF)-a and C-reactive protein (CRP) were
significantly lower after treatment than those before treatment in both two groups and were significantly lower in study group
than those in control group (all P <0.01). (4) There was no significant difference in the incidence of adverse reactions

between two groups (15.00% wvs 2.50% , P > 0.05). Conclusion Hemoperfusion combined with hemodialysis and
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levocarnitine can effectively improve the anemia symptoms and calcium-phosphorus metabolism disorders in patients with

chronic renal failure,and inhibit the patient’s inflammatory response with high safety.

Key words: Hemoperfusion; Hemodialysis;

metabolism; Inflammatory factors

18 PR P s v S 4 oh A% Rl i D S B A8 M AT 1
2 R A0 T AN D RE A ) B RO , 1200 1 2
PRERBR 7K | LA ST RN IRl Y- 25 6L, A8 ™ W i 7
iR B R 5 B L A BT IR YT I8 1 )
RETE o R I R B — , R AT L O AT Y
BFE W) R AL AR RS B A QR AL A ™
HOIF AT , B 8 1 o v SR O 1
JE o R, VR A A IR YT 0 TR T A
TR (A IR A AT T ACAE AR AR AN ] A S L
SR i TR AR B B IR PR S AT IR R
IO L VR DR L AR A T s B AT R

KJEiTy f&'%ﬁ%m%? FHRA N BT
BRSO UL ASHIE TR IV A LS

Pr5Ze R IETT A W oy /8 2 L B i A
PR T B2, RIEWT

1 #ZRETE

L1 —f&3H Wi 2013 457 H 2 2017 4F
7 AARBEWCIG 1 80 1518 14 B 3 0 FE A 1 I AR 9
HA 5 54 5], 4 26 {4 4E S 32 ~ 78 (54.36 £ 6. 13)
& RFE(S. 23 £ 1. 22) 48 [ R W - /N ER T 48 46
1], B8R 9 B 17 4, 226 5 1], e i e v 12
i, AIAFRE: (1) 455 2002 4F 3¢ 6 5 58 5 10 2 4
SR F 0 B R LI IO e 8 1L 4 R 1
M WRE Y 5 (2) BT B B R 8 Y A i 5
IR ER, AR C A ER I &4t
HEo HEBRARME: (1) A IO 06 45 25 22 k48 52
5 (2) WUR SO LA A2 5 (3) IR IR BRI T
1.2 Frikx  MRIESERRR AT ik R R ok xit B
H(n=40) FIWFFEH (n =40) . PIZHIST LA R 8K
F o AR Bk R ES Dy R HEA FE By, , FIIK, 4 1E
K PSRRI T T A 35 L A R RLXTIE VR YT . (1) X
HEZH 2R FH At Y8078 I 106 A 1 R8s M 3R T« D BB T
o7 FH 7 ] 2% 27 0 23 /) 4008s B SE HrAL , SR FH kR
FERB AT, ML & 200 ~ 250 ml/min, 7 AT IR B
500 ml/min,4 h/{%,2 ~3 W/ JH ., @I i, v
PRIGHELAE R H: HA130 — Y faff ) 1t 8 78 7 22
P HE T A B IR AE BT A A, ML 150 ~200 ml/min,
W] 2 h ST HERLAY , gk St BT, (2) i
AN R ) 3 mts I 22 RIGTTIRYT : RGBT

Levocarnitine ;

Chronic renal failure; Anemia; Calcium-phosphorus

GERET, 457 1 g 28R JRTT (ARG 25 52 A UL FH A —
il 2y, [E 245 ffE 5= H20113215, 50 Y. 13 59 50, A A%
5 ml: 1 g) #lkE S . PIZHIAET 3 AN

1.3 MEIRARESEN % 697 3 DHEN, LR
WA ZH B AL S A C I ket LA R 4 R T 7K AR AR RS
RN (1) 2 AR S H8 bR : SR FH 36 [ Dl 5 &
LH750 #14> 1fil 44 J3 53 A7 {5 00 1 J& il 21 248 i 31 %%
(RBC) 1Ml £L % 1 (HB) \ ZL4f Jfl kb %5 (HCT) 7K,
(2) BB TR < R T I5K F 988 W2 BFH 28 DN 2 .
TH AT e A PR~ (FGF ) -23 7K 5 2R i1
WO TSR I A S AL B K-, (3) RMEH T R
Tt EEK 6 75 W 3 A 00 1L 37 11 4 A 3R (TL) -6 g
WHEH - (TNF ) - KV, >k A H 57 HITACHI7600 4>
A 3l A Ak o T AR C & & 1 (CRP) K-
(4) 7 R BN« 45 S Tm s I v R JER SR

1.4 tit 7k R SPSS 18.0 H4HAb FE .
THERZORL & £ 5 KR, 2HRUFIZH N LUERCR LA ¢ #a
B BT ¢ AT 5 THECTOR LR (% ) Fom, R X K
i I X R, a=0.05 A,

2 # R

2.1 WL — A FA g PRALTER] AER AR R
RIFFE MR ER TR ITFE X (P Y >
0.05), W#E1,

2.2 mARhBEEFILLE  PAIRITF RBC,
HB HCT 7Ky FiRYr T (P <0.05,P <0.01) , H
ST LHIGYT I RBC L HB HCT 7K - % %of HR 2 B 325 44t
E(P¥1<0.01), WFE2,

2.3 A EERMR EF LR PI4EIT S
5 L FGF-23 7K 5697 AT b 22 5 W B A 41t
FE (P <0.05,P <0.01) ; (R AHIRYT 5 155 K
B35 T R L A FGF-23 7K 724 i 3541 7%t
M (P 34 <0.01), WE3,

2.4 wmaakmERFARFEREK WHIRTE IL-
6 .CRP il TNF-a 7K V- 23838 97 1 i & PRI (P <
0.05,P <0.01) , HWF5 4697 5 1L-6 .CRP F1 TNF-
o K i E AR XTRRAH (P #4 <0.01) . W3R 4,
2.5 WmARRR A AFILLE AN RN K
ARBTG5 (P >0.05), WES,



916 = I R AFST 2018 4E 7 A 31 %45 7 ] Chinese Journal of Clinical Research,July 2018 ,Vol.31,No.7
*F1 WA—BERILE
) P () J 599 (1)
4151 Bl ————————— R xxs AR (4E,x 5) - S - -
5 T (s T SRR R R SRR BIUEER
Xof B 20 40 28 12 54.12 +6.04 5.02 +1.03 22 8 3 7
iSneatl 40 26 14 54.58 +6.35 5.46 +1.53 24 9 2 5
X/l 0.228 0.332 1. 509 0.679
P 0. 633 0.741 0. 135 0. 878
%2 74 RBC HB HCT /KFIALEREEE (n=40,x+s)
a1l RBC( x10/1) HB(g/L) HCT(% )
ZHH N N N re N N re N
JRYT RIT A JRYT I BIT A JRYT I BIT A
Xof HR 20 2.56 0. 34 3.54 0. 16° 82.68 +12.98 89. 42 +10. 72° 25.66 +3. 86 28. 14 +4.77°
W4 2.45+0.23 4.16 £0.27™ 82.44 +12.93 102.86 + 9. 12 25.28 +3.92 34.68 +4.23"
8 1. 695 12. 494 0. 083 6. 039 0. 437 6. 427
P >0.05 <0.01 >0.05 <0.01 >0. 05 <0.01
5B, P <0.05,2P <0.01,
£33 WAMS . MEE FCF23 KEITFERLE (n=40,x +5)
5 11 4% ( mmol/L) 1fit # ( mmol/L) FGF-23(ng/L)
- IR IR IR IR IR IR
it B 2 2.27 £0.32 2.56 +0.22° 2.28 +0.79 1.98 +0. 35° 543.87 £102.89  500.76 +80. 58°
Al 2.25 +0.29 2.79 +0. 33 2.26 +0. 65 1.53 +0. 26* 546.36 £104.47  452.54 +63.07%
t{E 0.293 3. 668 0. 124 6.528 0. 107 2.980
P >0. 05 <0.01 >0. 05 <0.01 >0.05 <0.01
7 SVAYTRT RS, P <0. 05, P <0. 01,
*4 THAEIL-6 CRP F1 TNF-o K FEIFERLLE (n=40,x £5)
a5 IL-6( ng/L) CRP(mg/L) TNF-a( ng/L)
A JRIT T RIT IR JRIT T RIT IR VAT HT RIT IR
Xof B 2H 99.74 +21.58 85.13 +18.43° 15.86 3. 12 9.26 +2. 85" 197. 45 £27.59 110. 63 £25. 32
i Sneatl 99.98 +21. 68 54.65 +10. 18 15.98 £3.35 5.65«1.38" 198. 57 +26. 89 80. 26 + 10. 38
¢ {H 0. 050 9.156 0. 166 7.210 0. 184 7.019
P i >0.05 <0.01 >0.05 <0.01 >0.05 <0.01
SR TR, P <0.05,P <0. 01,
#5 WAFRREMEZLEBRLER (n=40,0)) 2D RN LT B AR AT L e Ak T
A BEHER PP B e S 3 DR A T 10 Y388 T 3k A E TSR AE
AR W BO O MR R " o ' )
g IRZS, 116 CRP TNF-o 46 % S 1 40 P T 0 48 1k 6
pogiiekcl 2 2 1 1 15. 00 e tar e N . o .
goeat . . o s [ R B A BT S B PO A 0
X Ml 0.851 A B LA 0 & A IXURG: T 5 B0 K i S 35 3E
P 0. 356 v L g PN
= TN B A 0 R KT IR
s W8 BRI I AORE 2 — , R AR 5 S il ek R
NS

18 PR VP i e o A% i IO T BN 1
A P S A w904 3 A S PR I B AR
L 7KL SRR P A 2 L A% T i R R B — 2
LEAMEST . IR T R B B A I A
BEMAROTEZ — , LT ILBGENTIRY T Al e
WORTE BRACH™ 1, (54 AR SC IS ORI, 1L i
A T 3ot T A A A 3 L RS, ki '
PRACER LIRS 12 M B i FR Y B B e DI hE
WA AR E5 AL A SO IBR DL B B Qi il 32
T i TR s A T K B S BRI R - 4

17150 fh £ 240 60 A ol ™ A AR R Bk = £ 20 A B R A
A PR LA R 20 20 e e 14 I 2 2 DA G
I, A 25O B BRI i A 3L LA B A o S
B o A8 P B o v S8 A i T B Y B e AR T Y
R AR EAT H AR PR T

ML RCPEE AL SRR L TR AE R, 2 4 o 95 B MR I 3
A B 51 2 T35 53k 00 90 Jo LA S B o ¥ 44 14
AR , AT I B 30 PR A0 B R T B BE ) 5 S0 A
AT A A I AR AR RS 2 e
TR — P E N TR AE AU A R ) S SR Y
SRR RE AR P2 1) /N s PE M o, R LA BT



G RAIFSE 2018 4£ 7 A% 31 445 7 ] Chinese Journal of Clinical Research,July 2018, Vol.31,No.7 917

SALABLA M AE A . FGF-23 & —Fh 2 il 4
Z143 I R B EF Ak 40 i AR K 7, ELA TR T LA
AR A2 i R 3 4018 52 A5 F T = FGF-23 7K -
AT HLAA = A A F B2, G S 350 B 48 4 41 210 1 3
It AR SR A R A L OB AT 5 AR e
TIIRIF S B ol R 3, 25 R R B, TRYT )5 BB LA
KV 5 T HR AL i A FGF-23 7K S 18 25 1%
FxFHRA, SR B MBOE R A BT 5 42 R TTIR
I LA Rk 0 R R A AL
TNF-o 2 —Ff 35 5y B 411 i A I 200 7= A ) 7
HERE TN RS SC AR FH Y R M T, BB A TL-6 45K
AR R T AR HE S hE B o IL-6 & —Fh i
Va1 N la e IR N NS R S A o 7 B <3V )1
(200 ML BKL -, W El 40 R 1 B 7 2 BRI A IR B R
i S, INE AR o E CRP XA LA
AERIEFRE SR L FERA —~ENSHENHE, &
54 R LI, R AIGYT e CRPIL-6 Fl TNF-o 7K
P-4 8 IGO0 R, 2 BH VRO TR A LR B AT S
2 RICTTIRTT AT A 808 48 P B 5 v S8 3 ) 9 S
i BFSE 4 RBCHB L HCT 7K F- i % 55 F % 1
2, e MVERE IR A LB 5 A2 R IR TTIR I T A
RS PP B ol JR AR, 2R JE VT AT RE i
I B 4 R S R A A P AR A I s g A6 1 i
B X L0 ) 8 1T B K 21 40 s PSS AN R
I & A BRI AT NN , $ AR 7 I Y BRI A L VG BT YR
Jrm e M s R E, I A R RRIT, B et
i,

B2 MRHE A M BGENT S 22 R e TT AT A %L
DAL P T ey R PR IR TR A A I S AL, B0
FBE RAE N, HZ R

S 30k

(1] EWEEE,RE, bk, . wil i mgeE AT e & 42 KR TiRY
PP 0 G I AR T R R T e A T [T ] I PR 2 I 2
#%,2017,45(10) ;1087 - 1089.

(2] ZHEWE. (VRGN 2 57 XA T 2 4 1 1L V3% BT A8 3 A M 4 i
R 7K s B R S KU i s [ )] T b B2 24,2017 ,39
(6) :850 —853.

(3] SKARDF, ™A, WRRR, 45 I Y00E TR 6 A I VB0 T X 1 1
5 B JRAE K F & Hey [PTH . B2-MG (520 [ ]. BUACA: Wy B2
% ,2016,16(10) - 1919 —1921.

[4] Nguy L,Shubbar E, Jernis M, et al. Adenine-induced chronic renal
failure in rats decreases aortic relaxation rate and alters expression of
proteins involved in vascular smooth muscle calcium handling[ J].

Acta Physiol (Oxf) ,2016,218(4) :250 - 264.

(5] HEPHER,ARNEZZ, T W18, 2. i Rpd 0 a8 B 8 35 0 IR e Ak
AR A A [ ], AP AR AR Tl I 2 44, 2016, 19
(10) ;1441 —1444.

(6] WA, SkitAs, (%5, 45, 10V TR IR A 1 Y 3% HT A TR T
i M A PR DR AR 2 e RO [T ] U1 =% ,2017,38(3) :316
-319.

(7] ZERIRE. MR TR & UVBGE TR T 9 SRR R 5 0F Atk
B3 I PR 8OWEE [T ] S TR B e R 4 7k, 2016, 13 (5 )
134 - 136.

(8] WERJAE, BRIV MN, B 25, 5. o 3 4578 AT TR 5 A [R) B0 3% 10 Y
TN BB AT BB B RE RS S BEAC B A 2w [T ]
SR BE il R 2% ,2016,13(3) :50 - 53.

(9] W B, FHH, 45, ML GE AT 5 G 00 T X 2 R 4]
PR FE 3 TR o S IR B SR RS s [ ] ol PR AN 52
e 24k ,2016,15(20) :2029 -2031.

(10 ] SURR. 0V IR A ML YR JAE T 97 o AR A PR 1 o i
i & ZARDTS E IR R L O A BT [T ] ZREE 24,2016,
20(7) :1360 - 1363.

[LL] SRR, L2, DR, 45 8 IR 3 B0 AR Wi i o5 A 288
JUE TR B ARG BTt Rz [T]. op BB ol B2 2 A
2016,19(1) :93 -96.

(12] EhFy, ZMG. MR AT 55 0090 T 1 S S DR 1 i T
MRAERSHPERLT]. HREE#,2017,46(6) :767 - 769.

[13] Zei s, B, L, %5, 38 Stk M if A i 16 5 i v
SPYERFE MUBENT & I TP AR S BIIF SCikiZ 2T [T]. v
TG B 25 B 44,2016 ,17(5) 1429 - 430.

[14] S e, M, XUZEIR, 55, U w0z A7 B 0LV T 97 25
BT B E PSRRI R AL AT oW S [T ] I PR 5 0 2%
2016,36(10) :1579 - 1584.

(IS ] XU, T A (L9832 A7 I 5 L V008 A o 4 42 A o Y80 A
I R A YT S S B R LA BT BOCR [T]. WL BE 2%,
2017,23(8) :1375 - 1378.

(161 kLK, 254, B8RS, 4. ARG TT G M A2 A7 X 4 #7141l
RGBT E RAE TR bR S8 FRR B sz [ )] ¥ B B2 23, 2016,
27(1) :43 -45.

[17] Hickson LJ,Negrotto SM,Onuigho M, et al. Echocardiography Crite-
ria for Structural Heart Disease in Patients With End-Stage Renal
Disease Initiating Hemodialysis[ J]. J Am Coll Cardiol, 2016, 67
(10) :1173 - 1182.

(18] VFFT, pi#i. 75 1 L I A 325 A 10K 5 L 98 O 0 288 4 2 Fe L 9
BT BRE A SR IR psg [T ] BURAAS 5 B2 IT,
2017,23(2) :128 —130.

[19] Sdedd, BEA L. 10035 BT I & 0L VR WAL ¥R 7 2 4 1L WL I8 A 48
B RRICR S BT KOs B R SN T A R AR R i
5/ B AN FAR AR R AT I ma BT [ ] I R A S 3 PR 27 A Ak
2017,16(3) :237 —240.

[20] B#2F, FOERE, b, 45, Wl i i BT I A 2R R TR T
XPAERFPE I WOE T S SRR AR R ()] A
ZfEH 4 ,2016,22(4) 1262 —266.

Wi E#A:2018 -04 - 12 fZ[E HHY.2018 -06 -08 445 : LURLE



