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Curative effect of continuous blood purification in the treatment of diabetic
ketoacidosis with acute renal failure

LI Li-li,ZHU Rui-wu,LI Cong,LI Hai-yan, GAO Chun-xu
( Department of Emergency ( Emergency Response Center) , Fukuang General Hospital of Liaoning Health Indusiry Group, Fushun
113008, Liaoning , China)

[ Abstract] Objective:To study the curative effect of continuous blood purification ( CBP) in the treatment of diabetic ketoacido-
sis (DKA) with acute renal failure (ARF) ,and its influence on serum parathyroid hormone ( PTH) and B2-microglobulin ( 2-MG)
levels in the patients. Methods:80 patients with DKA-ARF were divided into study group (40 patients treated with CBP) and control
group [ 40 patients treated with hemodialysis (HD) ] according to the treatment method. The course of treatment was 1 month. Changes
in renal function indexes [ blood urea nitrogen (BUN) ,creatinine ( Scr) ,Cystatin-C ( Cys-C) and glomerular filtration rate (GFR) ],
inflammatory factors [ Tumor necrosis factor-a ( TNF-a) , C-reactive protein ( CRP) , interleukin-1g (IL-1g),IL-8],serum PTH and
B2-MG levels before treatment and after 1 month of treatment, the hemodynamic indicators [ mean arterial pressure (map) ,heart rate
(HR) and blood oxygen saturation (Sa0,) ] before treatment,at 24 h and 48 h after treatment were compared between the two groups.
The acute physiology and chronic health scoring system (APACHE [ ) was used to evaluate the prognosis of patients. Results: After
treatment , the levels of BUN,Ser, TNF-a,CRP,IL-18,1L-8 ,PTH,B2-MG and APACHE [I scores in the study group were lower than
those in the control group (P <0.05). The levels of Cys-C and GFR in the study group were higher than those in the control group
(P <0.05). The MAP in both group was higher than that before treatment (P <0.05) ,and the study group was higher than the control
group (P <0.05) ,while HR was lower than that before treatment (P <0.05) ,and the study group was lower than he control group at
24 h and 48 h after treatment (P < 0.05). There was no significant difference in Sa0, and mortality between the two groups
(P >0.05). Conclusion: CBP can improve renal function damage , maintain hemodynamic stability, relieve inflammation, and regulate
serum B2-MG and PTH levels in patients with DKA-ARF. Meanwhile, it can improve the prognosis.
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i FR 5 B 5 B AE iR P 3% ( diabetic ketoacidosis,
DKA) ) % e i 38 8 2 B THBE R S i TH s 5l
&R AR A B AL EANE A
Brge W], i o 0 B H AT A DKA SE T B
B 5% A0 TE IR E L2 BE B, i SR R AT E s 4
10% , Z2VE"S3fE = # (acute renal failure, ARF) &
DKA % 5 5 & W9 I K AE , [ I 02 5 50 DKA
BT E SRR, M A AR YT X TR TR 2
KEZ L% T (hemodialysis, HD ) 75 % 1] P A
W ARF G835 B D RE (K 900 A7 7 3% A R AR
FH, ELxE DL AR 35 A8 1Y I3 3h ) 27, AN BE G B T
}ﬁm_“ o FEEZEVE Il Wk ( continuous blood purifica-
tion, CBP) HA SRS i i 22 ) A5 7 9 14 L B ik i
IR A7 3 200 i PR T SR, 6 ARE 3 1S AR A7 R
P B AR IS, B %) DKA-ARF H 3 107 2 F 58
AN AT . B2-TERE 1 (B2-MG) i ' JJEHEHE , DKA
Ko ARF (1 % A= 45 25 3 30 B2-MG RE 50 s HY AR 25
JR DI RE U HE L & DKA BF W WIF RAEZ —, &5l
LT R 5 I 3 (PTH) THi o AR BFSE & 78 4R 1)
CBP J5¥7 DKA-ARF 997 %% M % 1Ly PTH #1 B2-MG
IR 5200

1 #EREFE

L1 — 5

Ve 2018 4F 1 H & 2020 4F 5 H il 744 -
AR AT 4 I BE 123 19 80 i) DKA-ARF % 4
WEFERT G2, Hie BRIR YT 5 S AN TR] 43 SR A 5 20 oS AL
FRUL% 40 Bl . ABEGE L BEASH 2 A S WAL E B
BRI, PIALRE — R R, 2 Rt
HE (P >0.05), WE L, AWM T
DKA' LI K ARF'™ 2 W, HEBR bR (1) HEL
A R (2) M T AR AL (3) ™ E A
WRARH 5 (4) W FL BT IR 0T £ 1k 5 (5) 18 M B T R
LHE(6)BMEBMEH,

F1 FARE—RABILE (xxs)

TiH Mid(n=40) HE4(n=40) ) P

/4 (f) 22/18 24/16 0.205 0.651

R (H) 57.49 £8.18 56.27£9.32 0.622 0.53

W) 31.37£5.42 32.64 £6.33 0.964 0.338

EEEH (ky/m?) 21.51£3.87 20.94£2.79 0.756 0.452

DM Z 8 (fi) 8 6 0.346 0.556
1.2 Ak

P 2H B P 2 T IR I R A AR, O B A

LB | o/ PR TR DR 2R LI K TS5 2 TE K A
JREE L, 2 Fr AR T AT, RSB AR R
24 hN 45T CBP 3R YT« I A8 3 6 R I 5 ik B3 XL
JE T A R T DL B Biapact % 224 W IEE AR 7
(CRRT) ML ; & 433 BE 2 000 mL/hs {537 JFF &= it
#E 5 13 B 180 ~ 230 mL/min, H #5 & 45 1 171 o
T e 5 ok e o 4 B8 g i, A 3 d AR AR E A ik
fIE BTG OLIRIT 8 ~24 h/d ILJE R H 11k, . %R
AR HE ABEIG 24 h W4T HD JRYT AT O ks
G I 3 B 5 SO I TR AT L (R, R
prismaflexV8) ; F M 11715 F BT IRYT 3 K, M5 3
W/ L4 W/ U L 220 ~ 250 mL/min, f R S L
BT 500 mL/min; 45 T4 T HF R P, I7
YN 1T AH,
1.3 MBI

(1) B oiReda b : TIRYTET AT 1 H 5 Hl
R A IR KL, R 4 sl A AR AR I it PR R A
(BUN) (il LI ( Ser) | it #1025 -C ( Cys-C ), B 3
A B /N ERIE L A (GFR) 5 (2) R F 4845 T
TR YT HIT IS R 0BG e 92 R RF 32k A D) 1 % P 98 A K T
F-a(TNF-a) .C R Wi 5 1 (CRP) | 14 L A -1
(IL-18) IL-8 7K i & W F i B A= W5 (3)
I3 ) 1 2= 4845 - FIRYT W JRYT IS 24 h 48 h 43 5
5 A8 S Sl (MAP) WO F (HR) | I 4 4 AN
J¥(Sa0,) 5 (4) 1L ¥ PTH Al B2-MG: T4 7 i J5 K
FHTBCS G 8 15 K D0 i 3% PTH A1 B2-MG 7K -, 3 5
S FEREIEAEY; (5) B I897 I JRIT1 A
HUG R 20tk A B2 R0 1 i R 00 9F 5 &R 40
(APACHE 1) ¥4k ¥ )5 185 8o 36 97 Ja B U5 WL 22
AR WE JCR U5 N B, Gt A T %,
1.4 SitESH

K SPSS20. 0 #5 44 % Hic 4 1k 47 43 A 5 4k B
TFERRILL (2 £5) XA AT KR THEFE R [0
(%) 1FM AT X" K. P <0.05 Ry 2 R4 511

2 HR

2.1 WMABREBINEERIRLLE

RITHT, PALEH B I RE e bR LA, 22 B ST
FEM(P>0.05) 36975 1A H 4L 55 BUN,
Ser Cys-C K FEHIFEML (P <0.05) , H M %4 BUN,
Ser Ik X B 4H (P <0.05) , Cys-C 7K & T % B8 20
(P <0.05); GFR #j 7t =, H WL 4l = T X 4
(P<0.05), W#E2,



ZEWN N, SF SR A R ST B B T IR D B A O 0k B R S O 1 9T R 215
xR2 WABREBINEERIER (x25)

) BUN( mmol/L) Ser( mmol/L) Cys-C(mg/L) GFR[mL - MI~' - (1.73m%) =]
Al - o - : Loy : g o

Rl BT TR Al TR Rl BTG Rl IR
M4 (n=40) 28.15£2.18 10.31£3.08 " 286. 73 £76. 56 208. 81 +60.49 3.28+1.05 1.46 £0.58 " 4.61 £0.82 7.82+1.26"
YR (n=40) 27.27+2.75 12.59+3.43 " 284.19 +78.43 243,16 +56.37 " 3.07+£1.09 1.17£0.437 4.49£1.35 6.24£1.15%
t{H 1.586 3.128 0.147 2.627 0.878 2.540 4.480 5.858
P 0.117 0.003 0.884 0.010 0.383 0.013 0.632 <0.001

#*P<0.05, 54 M%7k,
2.2 WHEBERMEEFERER

YT RT, Wi 4l B TNF-o, CRPIL-1B ., IL-8 7k
VA, 2 R RS R (P >0.05) 3G9 A 1A

A, P4l & TNF-o,CRP IL-18  IL-8 7K °F- ¥4 B A%
(P<0.05), HWFss AR FXF B4 (P <0.05) , UL
%3,

®3 WMABEREEFERILE (2 +5)

) TNF-a(ng/L) CRP(mg/L) IL-18( pg/mL) IL-8(pg/mL)

TRITTI BIT R I W I I TRITTI BITR
W4 (n=40) 61.64£6.87  51.29+4.35" 10.58 £2. 16 6.19£1.53" 57.73£10.19  46.32£5.53* 77.68 £13.51 46.02£5.86 "
X4 (n=40) 60.46£5.95  56.43£4.85 " 9.87+1.95 8.36£1.83 " 55.42£11.41  50.08 +8.81* 75.85£10.32 53.61£7.22
o 0.821 4,990 1.543 5.754 0.955 2.286 0.681 5.162
P 0.414 <0.001 0.127 <0.001 0.343 0.025 0.498 <0.001

*P<0.05, 5@ A&7 4a,

2.3 WHBREMRNNFERILR

IRIT T, AL ML 3 ) 22 98 A L, 22 57

Gl L (P >0.05), J5Y7)5 24 h 48 h, P4l &
MAP ¥ F} & (P <0.05) , H W84 i T X A (P <

0.05) ;HR M F#A% (P <0.05) , H WS 4R T Xf f 21
(P <0.05); Pig Sa0, ¥y 7t , H2E R TG =
X (P>0.05), W4,

x4 WABRBFORINFILE (v =5)

a9l MAP(mmHg) HR (% /min) Sa0, (% )
LY BN R WEH R

BF5tH (n=40) 75.41£12.32 80.51£10.28"  82.63£8.41" 119.25 12,16 107.53£11.92"  92.63+13.45" 86.54 £3.27 90.83£3.52  91.72+3.19

X HE4L (n=40) 7219 £11.75  75.61£10.89 " 78.19£10.07 * 117.48 £12.55  112.08£13.49"  98.43+12.26 " 85.76 £2.95 89.49 +3.14  90.76 £2. 68

tfd 1. 196 2.069 2. 140 0. 641 2.112 2.016 1.120 1.797 1.457

P 0.235 0. 042 0.036 0.524 0.038 0. 047 0. 266 0.076 0.149

*P<0.05, 5@ M%7k,

2.4 WHAFEEFEME PTH F1 B2-MG K F Lb
BRITHT, P4 B Y PTH F B2-MG 7K F L
B, ERGTFEL(P>0.05) 30975 1 A, M
HLEFT MG PTH F1 B2-MG K- F-BIREAR (P <0.05) ,
HAFFR AR T XA (P <0.05), WS,
2.5 MABEMEBERILR
W2 R E FE T % )R 9T T APACHE 1T ¥ 43 Lt
B, ERTG U FEL(P>0.05) 3097 )5 1 M A,
P APACHE T ¥ 43 B FEAR (P <0.05) , H4F
FEART X A (P <0.05), W&k 6,

x5 WHHEHMFE PTH F1 p2-MG K FELLH (« =)

B2-MG(mg/L) PTH(ng/L)
415 - o o Ny
BT BRI BT WITE LA
B (n=40) 23.85+8.32  14.52:4.87%  358.42£124.53  221.62+89.56 *
KR4 (n=40) 24.57£6.26  17.18+5.40%  348.15:116.54  264.56 £91.67*
i 0.437 2,309 0.381 2119
P 0. 663 0.024 0.704 0.037

*P<0.05, 52 A& 480,

x6 MABREFTRBRUERK[xxs,n(%)]

APACHE I %4

4 T G
BFg 4 (n =40) 25.86£2.45  16.34x1.54" 2(5.00)
A JEA (n =40) 24.61£2.82  18.69%2.21° 4(10.00)
vy’ i 2.116 5.518 0.721
P 0.038 <0.001 0.396

*P<0.05, 54N &FaMmL,
11t

LAk, R E B IR 0% ( diabetes mellitus, DM ) &
Jpg R R PR M Ko . Wi, B 1 000 Yk DM £
B4 4 ~8 ¥R DKA 1 & 4, 4 B¢ 1 8] 5 4E R
1% ~10% """, DKA B % H: 2 G 508 % b 9™ & i
KB N, SR B DI RERFRAL, $£ 2= &k 4= ARF,
HD £ A 3 (RSN I8 5% 80/ %8 38 07 kAT 9 A8
e, AR A 3V B A4 P AR 0 RN AR RE ) I Y
PEFIY B Z T ARF 3897 . H K 0 I R
S & % T AT A A Z2 R R g I R A A R TS
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CBP A Jil K R SNG4 1 7 2 , HLIR AR -5 &R 46
MRS R, AR EE T HD, Rl RS Fa s B 4E R L B h
2 R TR SRR A BERR B R IE A T I F Y
Ji, AR FE AR N PR AR AR AR
DL Ge g HD 3697 A5t B8 B CBP ] T DKA-ARF
BE T, 2R B8 CBP JRYY il % DKA-ARF 3%
B T1BE . Scr BUN GFR 4545 5 34 & 2 WML A4 o))
RERI R AR, FE DR P 5 W 10, W & R B S 8 T
HD F1 CBP B 3 ] 84005 e %t [ 3R ) o0 i 47 1% B
A CBP HA5 =8 6 (9 4 A, 38 3 ok wle siond 3t o =X mT
R EMIERE N SR, A5 A AL RIA N
B, EEZEWEIZIRIT O AN ES . FYLEE
TERWI = BRI B AME A R G, CBP Al il
T SN B 1) T B A 9820 B 38 HE UG BILAAR 2
0, T e B et . AR s D, i 4
P PR 7K 5 0 PR e ' 06 0 1 0F R 4 D AE oG, HL
SECDKA LA KGR N R, 7S B B
7, CBP Al A 2035 B ARF H 1R oy 48 1t IR 1, s 1
RIER N . AW CBP A+ DKA-ARF 8 & IRIT
o A T IS SR B R AT RE S CBP AJEE a X
5% BV B A M I, T HD LUSREOE B O 32
M LA ROEBR 9 A B K I IR 52 I & B, HD 3R
JrZ P M e X R FERERESEH R
M), ML AR I 3 30 7 2 R kg 25 (HAS B 5T & BE,
CBP #5475 IR 73X — i o5, il k3% DKA-ARF (B
I3 8h 1 2 e Mk, T BB R O CBP 25522818 5
I 3R ZEH 5 K 43, 25 1 B 8 I B /N B A
MU A IR 2, AT )20 B0 28 3R 47 1 98 175 s b I
SRR RS, B2-MG FEIAR N E AT 5 LR BT K
4 E E BRI A, AR B A A5 % K F
M 9B b 7840 M I HE AR PTH K 1 7 T %
M 2 PN P 5 A0, DT 55 | 7S L O 40 4 S
o AHFFTEE S R, CBP 1] [ (% DKA-ARF 3% 14
P B2-MG PTH /K, JR K Al g 5 CBP [ 5 ¥ bk A
F K, LA, CBP i HF DKA-ARF £ i id v il 55
HFG . CBP X} 9AE [ W 2 1E B T R ot 49 1) ol 55
DL R M3 B 2 e v i 4 4, AT BEL e 1 il 0k — 2
R T 5 B el 15 1 B .

Zi LTk, CBP H A5 i 3% DKA-ARF & B 1
RE A0 47 , 4 45 1009 2 7 2 R M DU AR E RV, 1A
T B2-MG \PTH /K- 2E/E T, JFaE e B & 1Y
WG o B EE RAL R R F AW 58, X 00 1R & 9 3
by L 5 ) R R A A B B0 ARF RE
CBP 3697 2 A AR AE_LRAE i Rp it — 2B 90 . Al B
ARBEFEREA BASEL /N, R SO AR SE X 45 R4
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