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[Abstract] Objective To observe the efficacy of hemodiafiltration combined with hemoper-
fusion(HDF + HP) for treatment of complications associated with hemodialysis in patents with
maintenance hemodialysis(MHD). Methods A total of 80 patients with MHD in our center were
selected. The treatment regimens were all a combined dialysis scheme, including hemodialysis
(HD, twice a week), hemodiafiltration (HDF, once a week) and hemodialysis combined with
hemoperfusion (HD + HP, fortnightly). The subjects were randomly divided equally into two
groups, named group A and group B. Group A continued the original regimen The regimen for
group B was adjusted to HD (twice a week) , HDF (once a week) and HDF + HP (fortnightly) ,

with an observation period of 3 months. Blood samples were selected to detect the related indices,
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and to record dialysis-associated complications; meanwhile, the expense during the treatment was
summarized. Results There was no significant difference in various indexes before grouping be-
tween group A and group B(P>>(. 05). During the observation , there was no significant differ-
ence in the incidence of dialysis related complications(P>>0. 05). After 3 months of observation,
we found that: (1) systolic blood pressure and diastolic blood pressure in group B were signifi-
cantly lower than those in group A, with difference of statistical significance (P<C0. 05). (2)
Compared with group A, the levels of iPTH, phosphorus and -2 microglobulin in group B were
significantly decreased (P<C0. 05), Hb significantly increased (P<C0. 05), and skin pruritus im-
proved significantly (P<C0. 05). (3) CRP in group B was lower than that in group A (P<Z0. 05).
(4) There was no significant difference in plasma albumin level and total treatment cost between
group A and B group (P>>0. 05). Conclusions HDF + HP can better remove metabolic products
and uremia toxin from the body, rectify renal anemia and chronic kidney disease mineral and bone
disorder(CKD-MBD) , improve the state of microinflammation, nutritional status and skin pruri-
tus, and control blood pressure more ideally. Therefore, HDF + HP can better improve the long-

term complications in MHD patients, does not relatively increase the cost of treatment and so is
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worth popularizing.

[Key words] Hemodiafiltration; Hemoperfusion; Hemodialysis; Long-term complications;

Uremia

Bifi 5 ] S OO ) PR BEAE S8 R L BB M e R
AR BT B T BB 2 K, Bl 2 1ok 1)
VEI B A & 4 L EE AR . R AR 1l
BEHTCHD) 4R A i B 1 60 7, B XTI IE &
KE RIS 0 IR S E S A A A
] (HEAT S PR W B 2R . WF9E A, i AT
AN FE43 AT B AT H AT I L o I 2
WSS B RS S8 (CKD-MBD) L 358 BL L Bz ik
FEPESE P EYERE MRGE T (MHD) S5 0T 11
i oS I 187 3778 N IR P 1 e e vy L DV e
1A= LRGE AT A 10V o CHP) | 1 6385 A 6 2ok
(HDF) A0 FH 24, i 17— 40 B 3 1Y AE
AR ARATY A S0 [ 1) I & TC IR AT B . APl
H 2016 4P )& HDF + HP + HD G575, B 7F
BETZA O MHD 8B 8 91 & 5 1 5%, DL
i MHD 535 28 W9 & RE B 6 S AL L

BRETE

— MRS

PEFE 2017 4F 1 A 2 2017 4F 6 AW 2&2%1H A
PP B 1M W v 4k 0 MHD 2 35 80 ], Hh 5 42
B, 2 38 . AL ARRIE: (DA, B
Brle =1 45 () Ak B H IR YT Jr %8 HD(2 k/
J&#) .HDF(1 ¥ /&) .HD + HP(HP # Bt 7 HD I+
AT (L2 DA G BN TR DR T
fif A2 T AR, TR A AR I A AT B SR 4

(D) JF KI5 18 PR /NER R . HEBR bR UE: (D AF
(G MR L 2Pk B ™ S T M0 VR A R
s THAAEF <o N H; O REBAL KA A
HEATEHE R AR .

Tk

L8 BHANABFFT 80 il s . i BAREHLAL
38 AB AL, £ 40 L 7E A 4 40 Bl L 5518
), 2z 22 {51, I AERS (54, 7 £ 14, 2) % P Y@ AT
(5.5 4. OAFE; B A 40 FlEE T, 5 21 i, % 19
), SEEAERS (53. 9 £ 14, 6) %, S B BTt (5. 3 £
5. D4R, A dgkgrfii IR T 4, B HD(2 i)k/
J&) JHDF(1 ¥/J&) JHD+ HP(1 ¥k /2 JE) 2 458
BHTITE B AURENTIR YT 7 R MCh HD2 /D |
HDF(1 /&) . HDF + HP(1 ¥/2 J&) . g8 K 3
™H.

23697 ik HD: I & 4 200 ~250 mL/
min(C>4 {5 TARBT R, R ENT 4 h, 3 7R
500 mlL./min, ¥R FH B T AR AH [] 19 32 B 2 (T A AR
i RIBLENT AR F14, BB A 1.4 m’,

HDF + HP: IfiLif & & 200~250 mL/min (>4
TR B RIAYT 4 h, B IRIFRIR T Ik
& HP, AL 2 h 54 T #E w4 . 462247 HDF 697,
HP Fr (o FH 0 3 25 R SR TR (MR . HA-130 A4 B HE Ui
s MU ALK 2% FRJCHr 4008S; HDF Jir df FH i 1L 35§
oA i e R AR BT g 15UC, 325 A7 25 15 1
1.5 m?, B IE % 55 mL » mmHg ' « h ', ¥R



- 518 - I B B Mg 2 7 2019 4E 7 A4S 19 %5 741 ] Clin Nephrol, July 2019, Vol. 19, No. 7

Ja e, B 70 mL/min i E HrALTE
ES JRC o

HD + HP: Ifil i & & 200~250 mL/min( >4 {
THRET R B KIARYT 4 h, BRI IR IR YT I I A
HP 697, LAL2 h J54e T HEm A% . 442247 HD 3R9T
TR A IRV . HA-130 A BEVE IR 4% 5 LB AL A
FERILHT 4008B,

3. GERHAE e SRR E AR KIRTY 3 M A
I 45 T O I SR LA I A OC 48 A5 1l 21 8]
(Hb) R 32 5 2 GPTH) | i B (P) L il 3 11 8 1
(AIb) \B-BRE 1 (B-MG) . C-J i & 11 (CRP) . Kt/
V& I SIENTA DG I ARE » A0 R R M He L L
PRUERZE AT e RN 25 SR 2 L 3 M s i M 4 i A
T PEOIRYT 7 P RO 2 A [ e R YT
oIT) Y 2 G O

=Gt

i H] SPSS 22, 0 AL #E 1T 4e it 50 Hr . B
B = £ 5 R, PR HE 3R D ¢ 5, P<<0. 05
hESAFRITFE L,

& =R

— A 45 B AR5 L

A ZH I 2 — el R 55 8L Can HbiPTH (P S, -
MG.Alb, CRP %) L #. ¥ L g it 2= 22 5 (P>
0.05, (£

TLOAHE BYME 3 H RS IHE R LR

LB H MR 5 A e, T
HRBFRIT 5 R e 8P R R A B 2 TR (P <<
0.05):3/97 I » B 41Ul e L &7 ok 3 A 41 N REH
R, ZRAGI R L (P<0.05), (&1

2 MHRARARCE R L ER AR B, 5 A4
B ECES, PRAIRYT T Hb 7KF P il Gl A e RS
REUUS Ke/V ERG Pl 22 R B a 5 # L

(P<<0.05) s WA NG, 5 A A IR B 4 P &
WREE R L R PR ok T B g CRP R BE S B &
BN VERAE, 2 RIA S B L (P<<0. 05),
P (B Alb 7K Pt J6 B 3 25 5% (P =>0.05),
(D

3. KT RERIGIRIEN BRI mT
Pi—E RSB TR R W f-MG.iPTH, B 413
Brep o FRERBCR I A B (P<0.05), (£ D

PR ZEIRTT O AT S B AR

B 4 B FRIT G KRR NCE IS 0L W E R T A
ZH(P<C0. 05) o {H HAh I S i AR 1 LR 228
BTN 25 AR FE BT AR AG R A R L
WIS R(P>0.05), MIGITHATNE%
F(P>0.05), (%2

Wi

PREFAE B T B IEHEM D Re ™ AL T, S5
RN R FRER B TRERE N . BEEWRTE
OB N v B NS AN T ) = = TSI = Y
LB TR R RESE AR A IR A Bt T 14 5 1 e B B2
JR IR A I R AR AN W3S 22, 30 4 B T I Y
MR FEATMIAET =2 323 i Y8058 M 8 BEAR S Bk
VE FHHE BRYE I, 7T L 78 40 b 3% o an JULISF R R L JR
RNy T IR FAE B R - 2] IE U 19 2 A5 L (B % v
KA FEEW I B-MG., iPTH 25 1 175 4 %4 58 A 3
R, BRI, 3-MG U B 530 MHD 3% & 45
Wi CiE ke R ZE R &, iPTH 3% 7
T2k R HUIR 55 IR D e T HE  AS AT DL E0E R
S A% T EL AT DL RS gs AT R A B M B AN 25 5 A E
T [ R SR Sk ] PR 2 A L AR s LA
Rt i & e . B NG A sT R iE MHD g3
IPTH 58 F i 5 S0 T AL LA R AL T R
BEASET BT A S AR B R R

&1 LB WA bR AR

W b A Bl
A4} W A} W)

1fiL & (mmHg)

W4 e 135.9+21. 6 130. 4+ 19, 9 136.1+20. 1 125.8+ 18, 52b

kR 79.7+18.6 75.9+16.9¢ 80.2+17.9 69.9 £ 15, 12b
Hb(g/L) 106. 4 +23. 8 110. 4 £22. 12 106.9 £ 24. 1 115. 4% 19, gab
iPTH(ng/L) 349.1+388.5 320. 6 £ 268, 42 350. 6 £378.9 299. 1+ 198. 62P
P(mmol/L) 2.4%0.5 2.1+0. 6 2.4%0.6 1.8%0. 63b
B-MG(mg/L) 34.7+£12.9 20.2+9, 28 33.9%13. 1 8.9+ 6, 91b
CRP(mg/L) 14.9%18.3 9.9 £10. 3 15.2+17.9 6.9 %5, 32
Alb(g/L) 41.0£5.1 41.8+5.1 40.9%4.9 42,2+5.2
Kt/V 1.24+0.16 1.30+0, 222 1.23+0. 18 1.38 £ 0. 262

SR AL g, PA<<0. 055 SR A 41 H . PP<<0. 05



I B B Mg 2 7 2019 4E 7 A4S 19 %45 71 J Clin Nephrol, July 2019, Vol. 19, No. 7

* 519 -

R 2 LRI SOE R EIRTT B UL

AH B4
I H
AHE WS AR W

BEHHFF KA

Bz R (5D 25 18 24 122
ARG I (51D 11 12 12 11
WLPR 2 () 7 8 8 8
BEHTASSUN (D 0 0 0 0
SRR TED 0 0 0 0
TR () 0 0 0 0

MIRIT R CO1 /ZEED
1 S EEHY A 2 Az, P<<0. 05
LI I RAE AT A PR 0] 55 B 20 4 21 4 A
BUER AR, KB A3 F A I 22 M A% LA 21 GE (B
IHA DR iz R e AL 2 i Ak R e
Ao RZ B bR HER Hb K. #F5T R, iR
BRAMEARERE, CHET RS FHEER. &2
SEE X LT AN AR B 2R RV R IR YT RIOCR 32 3™
FRMC R AR RIS T B AT B R A
— AN B R R R 28 R B LA TR B n B
DIBEMIBRAG, R T I 30E b - & FBWLAL
FRUARE

HDE % 40 PREEAE 5 2 A 1 i I TH R (H
SR F 8 R IHBR AR 22 . HP I H bR
FLAR N im0 205 o P A B 1) S o) o L KA I L
AR A AR S TR R R FH o DT 3 B3 PR B A8 AR
AR =0 . HDE + HP B8R, il i F)
A U X6 T A3 2R A XA A T I BRI R
I A KL B s A 3 M G, X iPTH A1
Bo-MG ZErh RS F-) JoT i B BRI SR IT 4R
BRI I &R B AR T S BT RE.

ARS8 1k X 1 52 AN TR 2H B i A 5 S 0 e
3 H LIRS AR B 4LB A IR TR A
HE R EBE, 540 iPTH.B-MG &b R TH %
HBRT AW R A 4B AT —E R
JE IR0 B AUEBRBCRE N, ST iR E
RS B B R IR B 17 O B M1 1F S A SR b » 445
RWR B 4] B4 AL CRP. Bl Je iR L 2
IEFE I [FIE ST ALD 7KF R g it SR y7 98 H . &
PR 2 18] -G . 35 22 ).

R - AR WF 7T 45 3 42 78 HD, HDF, HDF + HP
(R 2H G iZs b 7 28 e T A3 B AR I AR 8 7 ) L PR 3 E
FE, Y BRI K CKD-MBD, Mg fLA N i 4
RS G FRIR 0 B Rz R e R IR ot e % ] T B
R BOZ D7 R REE AF i eisE MHD &85 i 9 & E
HABREASE a7 28 A HE A .

(1]

(2]

(3]

(4]

(5]

(o]

(7]

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

2 £ xX #t

Barzegar H, Moosazadeh M, Jafari H, et al. Evaluation of di-
alysis adequacy in hemodialysis patients: A systematic review
[JJ. UrolJ, 2016, 13(4): 2744-2749.
Bovio G1, Esposito C, Montagna G, et al. Inadequate macro-
nutrient and micronutrient intakes in hemodialysis and perito-
neal dialysis patients: data from a seven-day weighed dietary
record[J]. Nephron, 2016, 133(4); 253-260.
Mastrangelo A, Paglialonga F, Edefonti A. Assessment of
nutritional status in children with chronic kidney disease and
on dialysis[ J]. Pediatr Nephrol, 2014, 29(8): 1349-1358.
Merino A, Nogueras S, Buendia P, et al. Microinflammation
and endothelial damage in hem dialysis[ J]. Contrib Nephrol,
2008, 161 83-88.
Basile C. Dialysis adequacy: the clinical illogicality of Kt/V u-
rea[ J]. G Ital Nefrol, 2011, 28(2): 147-151.
Garlich FM, Goldman M, Pepe J. Hemodialysis clearance of
glyphosate following a life-threatening ingestion of glyphosate-
surfactant herbicide[ J]. Clin Toxicol (Phila), 2014, 52(1);
66-71.
Zumrutdal A. Role of f>-microglobulin in uremic patients may
be greater than originally suspected[ J]. World J Nephrol,
2015, 4(1): 98-104.
Rodriguez M, Rodriguez-Ortiz ME. Advances in pharmaco-
therapy for secondary hyperparathyroidism[J]. Expert Opin
Pharmacother, 2015, 16(11): 1703-1716.
Komaba h, Taniguchi m, Wada a, et al. Parathyroidectomy
and survival among Japanese hemodialysis patients with sec-
ondary hyperparathyroidism[ ] ]. Kidney Int, 2015, 88(2):
350-359.
Brunerova L., Ronova P, Veresova J, et al. Osteoporosis and
impaired trabecular bone score in hemodialysis patients[ ] ].
Kidney Blood Press Res, 2016, 41(3): 345-354.
Afsar B, The relationship between depressive symptoms and
erythropoietin resistance in stable hemodialysis patients with
adequate iron stores[J]. Int J Artif Organs, 2013, 36(5):
314-319.
Schneider A1, Schneider MP, Scharnagl H, et al. Predicting
erythropoietin resistance in hemodialysis patients with type 2
diabetes[ ] ]. BMC Nephrol, 2013, 14: 67.
Kim HW, Yang HN, Kim MG, et al. Microinflammation in he-
modialysis patients is associated with increased CD14CDI16 ( + )
pro-inflammatory monocytes: possible modification by on-line he-
modiafiltration[ ] ]. Blood Purif, 2011, 31(4): 281-288.
Ronco C. Hemodiafiltration: technical and clinical issues[] .
Blood Purif, 2015, 40(Suppl 1): 2-11.
Romaschin AD, Obiezu-Forster CV, Shoji H, et al. Novel in-
sights into the direct removal of endotoxin by polymyxin B he-
moperfusion[ ] ]. Blood Purif, 2017, 44(3): 193-197.

SRR F 1 :2018-09-03)



