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[ Abstract] Objective To explore the effect of applying hemodialysis filtration combined with hydration therapy to
prevent contrast-induced acute kidney injury (CI-AKI) after percutaneous coronary intervention (PCI) in coronary heart dis-
ease patients with diabetes mellitus and mild-to-moderate renal insufficiency. Methods Sixty cases of coronary heart dis-
ease patients with combined diabetes mellitus and mild-to- moderate chronic renal insufficiency who underwent PCI treat-
ment admitted to the Second Hospital Affiliated to Hebei North College from January 2018 to December 2020 were selected,
and divided into 30 cases each in the hydration group and the hydration + blood purification group according to the method
of randomized numerical table, and the hydration group was given the intervention of the standard hydration treatment
method, and the standard hydration treatment method was given to the hydration group. The hydration + blood purifica-
tion group was given standard hydration therapy + hemodialysis filtration intervention. The renal function indexes [ blood
creatinine (SCr), creatinine clearance (CCr), serum cystatin C (Cys-C) and retinol-binding protein (RBP), blood urea nitrogen
(BUN), and serum B2-microglobulin (B2-MG)] were measured in the two groups before and 48 and 72 h after PCI, and the
estimated glomerular filtration rate (eGFR) was calculated to assess the changes of renal function before and after exposure
to the contrast agent. Changes in renal function were evaluated before and after exposure to contrast media. We also deter-
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mined the levels of related inflammatory factors.Results ~After the intervention, the levels of SCr, Cys-C, RBP and BUN in
the hydration group were higher than those in the preoperative period at 48 and 72 h after PCI, and the difference was sta-
tistically significant (P <0.01), while the levels of CCr and eGFR were lower than those in the preoperative period (F/P =
59.018/ <0.001, 7.028/0.002); B 2-MG levels tended to increase compared with preoperative levels, but the difference was not
statistically significant (F/P =1.774/ 0.176); IL-6, IL-10, TFN-a, and CRP levels decreased compared with preoperative levels
(P <0.01), and INF-vy levels increased (F/P =154.350/ <0.001). The levels of SCr, RBP, BUN, and 8 2-MG were lower in the
hydration + blood purification group at 48 and 72 h after PCI compared with the preoperative period (P <0.01) and lower
than those in the hydration group at the corresponding time points (P <0.05 or P <0.01); CCr levels were elevated compared
to preoperative (F/P =121.038/ <0.001) and were higher than those in the hydration group at the corresponding time point
(P <0.01); Cys-C levels were not statistically different from preoperative (F/P =0.137/0.872), but were lower than those in the
hydration group at the corresponding postoperative time point (P <0.01); eGFR levels were elevated compared with preoper-
ative (F/P =329.348/ <0.001), and higher than the corresponding time-point hydration group (P <0.01); IL-6, IL-10, TNF-c,
and CRP levels were lower than preoperative (P <0.01) and lower than the corresponding time-point hydration group (P <
0.01); INF- v level was elevated (F/P =704.002/ <0.001), and higher than the corresponding time point hydration group (P <
0.01).Conclusion The application of hemodialysis filtration combined with hydration therapy to prevent CI-AKI after PCI in
coronary artery disease patients with diabetes mellitus with mild to moderate renal insufficiency has good effect, which can

effectively reduce the renal injury by contrast agent and has better effect than hydration therapy alone.
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RO R 6 57 1A 35 B (2020 4E ) 71 R 2 W bR
MALEF(SCr) =133 pmol/L, B /NER 1 % (eGFR) >
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48 ~72 h P SCr 45 %F (T 44. 2 pmol/L BUAL LR K
FFE 25% RIS Wl CL-AKL, $&BENLECT 200 R
IKACHFKAL + M5 2145 30 i, PCT A Hh i i
STV e VoI, 2 AR E SRR LR 25 S 05
THEE (P >0.05) , BA AT PR, L& 1, ARIFRE
B B B2 A AR B S D 23 I UE (2018005 ) , B & KR 1
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1.2 WRBREEEARHE (1) AdkbriE. OFE 18 ~ 75
% s QG BE, 7545« T 28 B AR B kA A
BIFHER (2016) 7 0 i PCT FARAEAE, FHA7 81 PCI
BIT s OAB A T B UIReR A, A e T REAS
4 DFF G 2 RO RR A2 Wibn e (2) HEBR AR
e QEYELNEIETE 17202 PCL ik sh ik i iz &
LA IO TR ER B | WP s v | R | IR
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Tab.1 Comparison of clinical data between the hydration group
and the hydration + blood purification group
W OH (7]]:1{3?(])1) KAk :nlﬂi(glo()%’ftgﬂ P PIE
WAl l(%)] 5B 18(60.00) 17(56.67) 0.069 0.793
1 12(40.00) 13(43.33)
FW (xx5,%) 44.32 £3.20 43.49 £3.60 0.944 0.349
FECIRIEII (% ) ]
SCAD 2( 6.67) 3(10.00) 0.234 0.889
NSTE-ACS 15(50.00) 14(46.67)
STEMI 13(43.33) 13(43.33)
BEPRIFAH IR (2 £5)
FPG(mmol/L) 9.31+£0.24 9.53+£0.85 1.364 0.178
2 hPG( mmol/L) 14.03 £1.53 13.96 +1.08 0.205 0.839
HbA, . (%) 8.64 +1.32 8.90 +1.25 0.783 0.437

13 :SCAD. Fa g I3 0295 ; NSTE-ACS. Ak ST Brdh &5 Ak bk sk &
fiE; STEML. 2t ST BHAEOHUESE ;2 hPG. 1 IR k62 hifh,

FHCE ;@ 2 J& o9 AR 3 B BIOGT LR R AT A A sl TR
J7 ;& PCLARHG 72 h AR B #2549 50 3 (AnlE
IR RTF)

1.3 B9 A AR BT8R PCL, AR 5E
S IFDIRE W O LRG| B 1l 2l e 55 HAS I, AR
1 d B FAR YK F IR I C ARG % B 300 me B i 205
MEA% 5 300 mg, EEFGE RIS R B 7 0 i 52 7 il e
VORE, R R KR Vmax (ml) = K5 (kg) x
442/ I AUEFE ( pmol/L) (1 mg/dL =88.4 wmol/L, —
P AN AT 300 ml)

1.3. 1 ARiEZRARIAYT Irik . AT LA S5 £R K i ki
KA 6 h, RJG4EHFKA4L 12 ~24 h, i 1.0 ~
1.5 ml « kg™« h™" bk v ol 3 R o AR A A 1R
[ SO DI Re i A AR AL T

1.3.2 IMVEEHTIEE 51 - il a2 A sk R FH I 378
Mgt L ( 3% F LT 5008, FE [ ) | 28 .00 2F 4 1l i B AT/
JERL R (FX800 HDF, fE[E ) , PCI A J5 32 BIF7 IR 55
Jok— sl Bk i385 47 ok, W PCL AR v BT 2 ST (R A% 2
Ik S P B JO S A A A 2 ik it , I T v e ik 2 )t ST
JORER 4%, a0 JsF I vl e ok 2 o) D T 2 o K, A
OF MeH kA . Bt BRIk AT D8 L, i AT
WL 500 ml/min , B4 HE 50 ~ 80 ml/min, Ifil i
B 180 ~200 ml/min, BATUEL B IHFLE 2 h, L&
AR I B IR M RGEAT g . KA T hr
HEKALIRTTY , KAL + M AL 4L 28 T AR K ALIR YT +
IR EATIE T

1.4 WEFEPR 5Tk

1.4.1 'BIIReM SRR >R B A4 [ 8104y
Hr{ HITACHI 7600 il & £ 3 PCI RHj & A 48.72 h

B DIREAHOCHE 5 - SCr WLEFEBRF(CCr) MM E C
(Cys-C) AL samE2s 581 (RBP) (IMKZEA(BUN) (Ifl
H B, WK (B,-MG) ., & AR 2 A F
Ho (R ARR A | I SR BT AR PR | BESE
WHEAR A A R A5t 7158 eGFR, IPAl B £
T Eb AT S B D RE AR Ak AR 1T Ak B e R ek Rk
K (MDRD )™ A R Al 5 eGFR, AL 4F 9 ¥ eGFR
(ml »min™" +1.73m ™) =175 x SCr(mg/dL) ~"** x 4
WO A M eGFR (ml + min™' - 1. 73m %) =
175 x SCr(mg/dL) "2 x 4% =" x0.79,

1.4.2 I35 R EHEF A OCHR FRR  BERIT RS T
PREEE MPUBEE & R ETH R EIN# KM 5 ml, 5
98 LU VR R 4 I C- B0 26 11 ( CRP) | 06 B 2 i o
P 5E 1L b 98 R AE I F-o (TNF-a) L I/ 2 6 (TL-
6) AR 10(1L-10) & v THER (IFN-y) KF-,

1.5 itk SRA SPSS Statistics 29. 0 4o it-4K 4
SRTEE . IEAST TR BOR x5 ROR 2 AL
BRI FEAS ¢ K30, 2 N LR X ¢ R, 2
IR R R Ty 2250 0 THECSORHTT iR
(%) FR , 4L L3R FH AR ST FEAR x* K55, P <0. 05
hERAGIHE L,

2 & R

2.1 2 BN A KA A s v i
HON(151.35 5. 74) ml, KAL + IR 4 AL 4 it 7 Vb
FHEE(149.37 £6.10)ml, 2 H I ZER LG ¥ E X
(1=1.295,P=0.201),

2.2 2 4 PCI FARHF[JGF SCr,CCr,BUN, Cys-C  RBP,
B,-MG /K- Lb#  PCI RTij 2 483 SCr,CCr BUN
Cys-C .RBPB,-MG /K 4 2% S e it 2 75 L (P >
0.05), /KAL# PCI K J5 48,72 h SCr.BUN, Cys-C .
RBP /KA AR TR, CCr KRBT, 2 AH G
HEE L (P <0.01) ;B,-MG 7K FHE ARG T a3
HEFTLIFEL(P>0.05), Kk + Mg EfkA
PCI RJ5 48 .72 h SCr.BUN RBP . B,-MG 7K *F-%% A Hif
FEAK, CCr AR AT R, ZRA G EE L (P <
0.01) , HAK T/ T X i i g7k Ak 41 (P <0.01) ; Cys-
C K F-S5ARAT A 2Z S RS2 E L (P >0.05) ,{H
T ARG XS RIS 5K (P <0.01) , WL 2,

2.3 2 41 PCI F ARG eGFR i PCI RAj2 4
eGFR /KPR AT E L (P >0.05), Kik
2H PCI RJ5 48 .72 h eGFR /K AR TN, 22 A 58
B (F/P =17.028/0.002) , KAk + Ik ¥4k 20
eGFR K5 AR BT T+ (F/P =329. 348/ <0.001) , H.
i TR UK AR, 22 B Gt L (P <0.01)



- 60 - BEXMER A 2025 4F 1 %524 555 1 ] Chin J Diffic and Compl Cas, January 2025, Vol. 24, No. 1

W3,

R3 KA KAkE + Skl PCT FATIR eGFR
R

(x+s,ml »min~' +1.73m?)

Tab.3 Comparison of eGFR before and after PCI surgery in the
hydration group and hydration + blood purification group
A5 B%  PCI ARG PCIARJG 48 h PCIAJ572 h
KAbdL 30 49.43 +7.54  44.23 £8.65 42.33 +£6.43
JKAL + MR ZE 30 49.13 £6.21  79.76 +6.62  89.32 +6.17
tfi 0.168 17. 866 28.881
P1E 0.867 <0.001 <0.001

2.4 2 4 PCI FARRG MR ERFKFE  PC
A2 4 1L-6 TL-10 , TNF-a . IFN-y . CRP 7K %5 22
ST E X (P>0.05), PCl RJ548.72 h 2 41
IL-6 IL-10 ,TNF-a. ,CRP 7K BEAR (P <0.01) , 7K 4k +
ML LA T 5% W B K AR 2 (P <0.01) ;TFN-y 7K
S TR (P <0.01) , KAk + MRk 4H 8 1 5% g B
KKAEZH (P <0.01) , W 4,

3% i

S A B2 B A (CI-AKT) T IRARIE T 1954

RN 3.3% ~10.5% " AT KR
TRAEAR AR SR FRETE A 2 A0 1 25 5]
A B R BE AR B D RE A 0 9 58 — RSN, HT 2 48
JCH PCLAR S X— " H I RAE , 5 A RS B A O,
FR S B PR 3R AL AR AR R B REAN 4 St O LIS
IR PRI ST s B A B AL AT A ke 4
B, AT RE PR i 5250 B 20 M s AR T P /N L Bz
i, S0 /N B B AR 5 RIS 3 R 50 Al A B s
FUBR 2R ML B ) 2 e, B o U B
B 2R — M5 R 7K R —E [5] [if R2 45 (rein angiotensin al-
dosterone system, RAAS) #E M #£7 '5 E, AWFoT R,
B DI RE AN 1T RE 5 S CI-AKI f5 55 2 1) 0 57 e B R
BRI 12% ~27% " BEIRM B O VB Il
ERHEIRAL B o) A e R D REAS 4, I W]
RO O B S IR RO SO I B S R koo e
7R BRI BIL 2 R S KU A ISE 38 T, & 51 W R B B 2 g
AN B R CL-AKT LR g in, H
BB 5€ 8 3 A O W DR i & OF 1 D BEAS & (SCr >
133 wmol/Li¥ eGFR <60 ml + min~' - 1.73m *) j&

£2 24 PCI FARFRJG SCr.CCr . BUN Cys-C .RBP . B,-MG /KFHE (i +s)
Tab.2 Comparison of SCr, CCr, BUN, Cys-C, RBP, and B2-MG levels before and after PCI surgery in the 2 groups

Wl i il SCr CCr(ml - rriin'] . BUN Cys-C RBP B,-MG
( wmol/L) 1.73m %) (mmol/L) (mg/L) (mg/L) (mg/L)
KA PCI AT 142.09 +6.45 79.43 £3.44 14.90 +1.92 1.28 £0.23 74.53 £6.75 4.09 +0.98
(n=30) PCIARJG48 h  159.75 +8.44 72.85 +4.94 16.81 +3.20 1.48 £0.15 88.84 +7.03 4.43 £0.62
PCIARJG72h  152.22 +£7.41 66.43 +5.31 16.63 +2.42 1.50 £0.13 85.31 £6.55 4.23 +0.37
KA + ML PCIARTT 142.71 +7.29 78.85 £2.95 15.01 £2.03 1.27 +0.21 73.42 +5.43 4.12+0.86
(n=30) PCI RJ5 48 h 88.32 +9.55 89.42 +5.17 10.82 +2.01 1.29 £0.12 64.53 £6.42 2.85+0.75
PCI RJG 72 h 82.23 +8.61 99.15 +6.42 9.80 £1.52 1.29£0.17 54.36 +7.49 2.60 £0.61
F/P KACA N TE 42.135/<0.001 59.018/<0.001 5.060/ 0.008 14.431/<0.001 36.274/<0.001 1.774/ 0.176
F/P kAL + Mgk 2H P 1E 456.785/ <0.001 121.038/ <0.001 65.522/<0.001  0.137/ 0.872 64.559/ <0.001 35.711/ <0.001

/P RJ5 48 h 4 [A)fH
t/P RJ5 72 h 414

30.697/ <0.001
33.747/ <0.001

12.692/ <0.001

21.511/<0.001 13.091/ <0.001

8.682/ <0.001 5.418/ <0.001

5.375/ <0.001

13.986/ <0.001
17.037/ <0.001

8.893/ <0.001
12.513/ <0.001

*x4

IKACZH BoKAL + i A2 PCL T AT ML 244 R 7K 7 LA

(xxs)

Tab.4 Comparison of the levels of inflammatory factors before and after PCI surgery in the hydration group and the hydration + blood puri-

fication group

Mol s 8] IL-6 (ng/L) 1L-10( ng/L) TNF-a( ng/L) IFN-y(ng/L) CRP(mg/L)
KA PCI AR 223.21 £11.42 182.62 £11.74 228.19 +10.74 109.43 = 7.74 19.85 +3.16
(n=30) PCI RJ5 48 h 180.43 +10.35 167.19 = 8.27 192.83 +14.63 134.32 £10.01 15.62 +2.94

PCIARJ5 72 h 149.64 + 9.86 144.85 + 6.94 172.32 +10. 64 150.03 + 9.18 13.25 +3.01

KAE + M4 PCLARHT 227.10 + 9.42 179.84 +10.95 231.06 +11.52 110.42 + 8.48 18.94 +4.32
(n=30) PCI RJ5 48 h 120.64 +12.42 116.43 + 9.53 142.63 +12.96 170.94 +11.30 12.35 £3.15
PCIARJ5 72 h 86.53 + 7.32 95.64 = 7.43 102.26 + 8.93 215.42 £12.47 8.96 +2.35

F/P /KALH ME 367.012/ <0.001 127.587/ <0.001 162.421/ <0.001 154.350/ <0.001 36.333/ <0.001

F/P 7KAL + g4 A 2 1B 1631.482/ <0.001 651.079/ <0.001  1026.731/ <0.001 704.002/ <0.001 67.956/ <0.001

1/P RJ5 48 h ZH
/P RJG 72 h 414

20.256/ <0.001
28.149/ <0.001

22.034/ <0.001
26.511/ <0.001

14.068/ <0.001
27.625/ <0.001

12.879/ <0.001
23.129/ <0.001

4.157/ <0.001
6.153/ <0.001
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CI-AKI s fape R 7, B, X CL-AKLM =
RGBT i, (ER 6 19 B 45 it A BORh i 2000, K
AT B 28 FH TS 5 SR DA AE BRER K S o A 38, %
Fb ) B 1if PR S B G B AL SR AR Y AT
3~12h BEHIG 6 ~24 h 45 T2 0.9% G
WLAL.O ~1.5 ml - kg™ - b FESEER KR O, XA X
L3597 ( contrast media induced nephropathy , CIN) f&
Iz PRI 22 ) s 3 EA FRURR I PR S, L = mT R AL
EIRE (RS T [k =38 71| I K 28 = TR SR e
B, PCL AR J5 BV 2047 IR 55 8l ik— ok if 98 32 A 8 4 fig
BB CI-AKI [ A& A=, el B RN X e 37 S 30
AUARSCREIRDT 38 F I, A5 3R T % OLHDF
WA /K AR IR YT T W DR 2 v B2 D RS 4 el O £
# PCI AR5 CI-AKI FRCR . 7E/KABIR Y7 YA F, DL
SER PCL A sl bk EAE R IR0 AR 36 97 B 3 5, 52 A%
Bl K— IOk 0 Y3 B R A VR T, R R S T R kA
SEC B FHRG I, R T R I RS A DG & TR
I 28 ULV 325 AT D Aot P 8 6 A PR 557 1 YR 10 ) 10
i BRSOl VR A T T BRI Y
FEA K ACAE F IR 7 AL B SR AR 5 B RO b
CI-AKIP &, B EEWIG IR (A S at S 0ME
PR 1 R 4 B B i 8 AH OC B I is R
(NGAL) ANZ B CI-AKI #H 2454 A 52, vl sz e
INE B R AN IR T NGAL /K-, J2&: CI-AKI AYBRAR AE )
i, (HEIR NGAL M & AR i, CI-AKI & 2E %8
FHXSAS i, i T A % 45 % 08, AW 58 ik A SCr,
CCr,Cys-C .RBP .BUN B,-MG & eGFR ¥ ¥ kDI 6E,
DA B % R o o b A DU T e R Ak, 0 B BT
e EA KL TG PCL AR JG CI-AKT RORCR . BTz
Wr CI-AKI /5L SCr Ry brifE, {H SCr BA SER I, T
PCI RJ5 48 ~72 h A& THR, H SCr 32 /e WL
/NERTIRE N T B INVE B 200 CL-AKT R e
LV EY A —E R, 78 SCr KT iE Z 0T,
CI-AKI F AT REC. 0B 1L 50% 'S5 ThAg, b SCr
W CI-AKT Al B EIRIZ W, H SCr n] 2Z 3|1 £
JE B E R R QAR B SRR ORI R LR 2
CI-AKI (4R FR I AT CCr BARJE I BHE T Y
AT PR B AR W B T e e iR ™ B AR
T SCr THURE, PTG B D Redi o , A8 2)
RERIIEM FEhR . APFFRE K], PCI AR J5 48 72 h /K
b + M AL 4l CCr 7K T R B s K fb 4l (P <
0.01) , W] OLHDF BG /K AIG 7% B D Re PR 80R
BAF, R T RS OULPEAL B DI 6E R AT e TH BR Bl
R IERPE R R | B MR T A 2R,

K JH MDRD J5 #4548 eGFR ##RH ., eGFR Hi SCr
IR A R R L DI RERR G FE b, AR
LSRR 1€ PCI RS 48 .72 h, K4k + M4 1k
A SCr 7K AR F X4 R B 8] A5 B K fb 4l (P <
0.01) ,eGFR 5 T XA (] g 7K b4 (P <0.01) , 3%
B OLHDF W] A5 3% B A 1 5% 71 2 80 S s, A —
PRYPER SORE T 5 4liKARIBY7 . IS Cys-C J&3E
WHIEAG B BRCPE 2 1, S~ e 22 R 2 1 i 1 A A5 o )
o3 UAANZZ SN SINE | JiEE | 5 55 R D5 95 5% i, 2%
eGFR WIRMAR &Y, AT By b 2 Wte GFRAE AL, H fiEIE
i B /NERUE ST HE S B R Cys-C MfE— I HEMES B, A
ZZFE MR R T, R — AU T AR N A
EBIE SR D BB W AR R A
TELER R 7E PCT AR5 48 .72 h, K4k + Mg vk 4i
L% Cys-C 7K ¥4I T X6F R B[] 55 A K fb 4l (P <
0.01) ,3%H] OLHDF Jai/b 1 52 551 % B AIE ) fi iy 4t 58 2
RN & A B SCRAR T K AE 4, RBP A 408 g e
BUAREE AR, 2 592 W7 VB 5 s R OR300 1
BFEAR, G IRAFFER I, AR R RBP /KF-5 B 1)
REZE VA G, B DI REZ BT, I JR RBP ¥ 18 2544 5,
FERBILE SCr BUN TEHUR, HANZIRE A, 1l RBP
W BEBE S PR B /N B 2ok TR R AT AE — R i
B OREZ I ARSI E A, PCI RS 48 .72 h,
IKAL + IMAEALZE I RBP 7K S 00 T X5 1% i i)
HIKALZH (P <0.01) , 2B OLHDF A] A &% 1 5% 571
XHENEIhRE R i1 E . BUN R 3R 98 B /NVig &
WAL, KB A3 284 B /N Bkt . 52 I BUN 7K
R B 2R B A B R g
fif A4 B R B /N B AT E ,60% ~70%
B AT R L YE BUN JK S m] BEA HH B %%, BUN
VB B D Refi 4 IR bn USRI X e 25 . ARIFSE 4
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BUN 7K YR F%F g B (] 55 i 7K Ak 41 (P < 0.01) , &
W] OLHDF W] 7F — & 72 B el 52 B 400 0, PR 9P B Tl i
B,-MG SZiZWrik /N 32 0 ) R s b, B /N K it
e FRERT RPN I B,-MG THET IR B,-MG IEH %
/N R W 3 i P A2 8 T B I B,-MG 1E
MR B,-MG Fhit ™, AW 45 R, PCL AR5 48
72 h, KAk + M FAL AL I B,-MG 7K 441K X6 1
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RSN IR DD RE R A . RVER T 5 E 80 &4
R IRBE YIRS, Bl 17 22F R VB 400 40 ] R 300 1 1 48
JBPIRZS AR 7K 7 T, A58 PCT AR Hij 2
2 H34 10L-6 . 11-10 \TNF-a . CRP 7K 1445 i, IFN-y 7K
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SR PCI AR 48 .72 h 2 41 1L-6 \IL-10 TNF-o ,CRP
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(P <0.01) ; IFN-y 7K T8, KAk + I Ak 2 s
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