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Abstract: Objective To compare the difference in electrolyte, blood glucose, and blood gas detection of
samples between pipeline blood collection and vascular blood collection, and we explored the feasibility of pipe-
line blood collection to replace vascular blood collection during the processes of regional citrate anticoagulation-
continuous blood purification (RCA-CBP) in children. = Methods This study was conducted on 60 children
who received RCA-CBP treatment in the ICU of The First People’s Hospital of Chenzhou from July 2021 to Ju-
ly 2023. The differences of the detection results in blood electrolyte, blood glucose and blood gas between pa-
tients’ blood vessels and RCA-CBP treatment pipeline were compared with self-comparison.  Results There
was no statistical differences in sodium, potassium, ionized calcium, and blood glucose between pipeline blood
collection and vascular blood collection samples ( P >>0. 05); There was no statistical differences in acid-base
values and base excess in blood gas of samples between pipeline blood collection and vascular blood collection
(P >>0.05) ; Partial pressure of carbon dioxide, bicarbonate radical, and lactic acid were higher in pipeline
blood collection samples than the vascular blood collection samples, and the differences were statistically signif-

icant (P<C0.001); The partial pressure of oxygen in pipeline blood collection samples was lower compared to
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the vascular blood collection, and the difference was statistically significant ( P <{0. 05); The consistency of

Na®, K7, iCa*", glucose, pH, and base excess was good between pipeline blood collection samples and vascu-

lar blood collection samples.  Conclusion

Pipeline blood collection can replace vascular blood collection to

monitor electrolytes, blood glucose, and some blood gas analysis indexes.

Key words:

gas analysis

% G2 P 1L WK & Ak (continuous blood purification,
CBP) J& 1k 1l 4 38 3k {4 1 > 375 B 2% 02 37 Bk 7K 43 R ot
) — IR T £ RN . Bl )L B S OE 24 R CBP #
R % J&, CBP $ AR FE L A (1 R Bk ), vl
ROARYT 2L B 45 WA B Ay L™ 4 B RRE SO 1
YIRS « B G P 0 R I 1k 0 A S fE EE
22 [ BRI 4 23 B IO TS B A B 1 (KDOQD) #i 7%
PR AN (RCAYE N CBP (11 s Pt 7 46 . L3 i
HA T DLk Rz O 1. M T A B O X
RCA-BPD H AT Z 4 A5, ] G40 58 5800 4 33 A7 08 2%
Far A I & RE A R I BR R A R
1M, RCA-CBP R 47 Al g 43 7| — 28 A8 R I, A 45 1%
N = I - WO VR 71 R 1 R A A1 SR
I, 76 RCA-CBP #24E i # vy, 75 28 28 J R 4R il br A<
HEAT FAL A JBT | OB R0 A< 43 B A WU, DA (B 9 T CBP
RITSECY L SR TR G PR S B AR AT A1 R o 4
S S 28 R UL TT 8 23 45 B LA SR A KR v, I 384
I B 8 B0 R 0 vk 45 0 R 19 K A IRV 5[] s A, 3
T RCA-CBP IG97 B AEME LS . A6 SCHR T B 44 i
SN RCA-CBP AT DA fift A8 I R il >k 25 4 1 457 R 1fi
HEATH A A ARG ) SR, L EE A A B R B
b5 BIA AR, B 7E L2 RCA-CBP R J7
o R L ORI T AT LA AR A R I 2 A A 5
(). AF5T i e JL#EAE RCA-CBP jy7 ik Bt i
it (S (1 1 s NS = 1 LN R
R0 45 S 22 () 1 22 5, Ol 60 4 I SR I 2 5 R LA AR
I8 SR I Y W] AT 1
1 #EREARAE
L1 %K
11,1 — %R EHE 2021 4E 7 H 2 2023 4E 7 A
WM T 55— AR EE B ICU 17 RCA-CBP JA77 1 60 {4
BOLI AW ST, Hod 3 33 fi], % 27 f] 4F % 0. 5~12
AR R (4. 2741, 06) %, LRI . Ak
B iRedifn 35 . Z WELS DI RE 8 12 ], 4 R M0 L
%5 B IR MIRBELEAAE 4 ) W 1 40 B 255 A 4F 4 ],
L1.2 AR OEZWE&RMPTEER CBP A
T o T B HEAT R A SO L OB R I A A s O A e A
28 d~14 Z WIJLE ; QB ILIEH NEZ G RZE 4.
1.1.3 HEBRtndE  ORI7 b sl bk s #:35 s O I

children; continuous renal replacement therapy; pipeline blood collection; electrolytes; blood

Yrhe wL ol B L; O B I Yy BE B A5 B L. ASWF 9T 4R B
P 240 P 25 Y S Ak o )

Lo1.4 AU SR (a5l 2% 2 4\ AR 7 1Y
1 7€ ML (B 5. Multifiltrate) , J€ % (% 5, AV400s/
AV600s/AEF03) , — U1 JG B BT XU 0 bk 4
EECHRS 9N 6. 5Fr/8. 5Fr/12Fr) Lh J ik 55 4\ )
AR IR 55 4 | i 4 B AL (B4 45 . GEM Premie-
r3000) , PLHEE R FH 4 V6 K45 R 4 VA W (IO 1| 268 A7 oty 32 o]
2547 BR AR LS H20055065, L% 9 200 mL:8

g),
1.2 hHik
1.2.1 #eeMm e bia Iy rik SR T 22 ik

— IO LT 0 A (CV VD B M 4% 2 A e 8 A5 X I 37
R REE A TR E 3~5 mL/min, ¥ U4 R
%) P A A A B R L 1. 6 mL/min, 3697
HHNEATIARTE 25~35 mL/min, 1F4 1% 35 i F2
e SEHEATIF R TSE L SR U5 B3R TS AR B AR K B4 B
MG B DR AR 1Y AU I RO 2 = 10 %6, I
2% P 20 B VR 2140 o R R I 1 AR R I A
% . Sh KRN Ik A TE 4 Oy X L 4 06 b A I A 3 et
Sk 5 | it st DL =38 7 42 7 XA S 10 %6 4 2
P 65 30 3 e b [ ot s DA = o B O R MR AL
FHR G B M P B TS (Ca ) W B R AT I 3
1.2.2 SRy RIS A BER 7k, o
WHIA ST » 76 i AR R T A AT — R R A =
R AE B Bk S | a3 0 v, B2 RO fEAS — A 1 mL AR
IMET 5 I HEBR 25 AL B TE 20 5 AT 4TSk, 4%
Jei o X SR ML A 0 AT RV T B OF PR O e i =
180°, LA AT 2 R i 5 M VK I . 7E 3~5 s I, R4
0.5 mL 1 Ifil ¥ A6 45 6 I FE . R 4 58 B - 57 B 3
AT e % = 38 180°, I [l B Jilt B 1l 45 i AR . SR i =2
Ji s 3L RIHEAT R 5240 50
1.2.3  Aaildeds 0 R 55 1A= 43 A SRS I 74 4 il
Wb Ao Z A5 hR: 0 (Na" D) 8 (KT )8 745
GCa®" ) B R AR (HCO, ) R B E (pH) | A AL Bk
I3 JE (PCO,) L & 43 JE (PO, F 43 5% (BE) . IfiL ¥
(Glw LR (Lac) .
1.3 Seit2a ik Budla i A SPSS 26. 0 # {4 4b# L 3f
HERLL () Fom R A ECX ¢ K56, 24 P <<0. 05
— 905 —



2023 4F

A T R I 27 g 2 4l

6 4

2% BARSIT2%E X, Kk GraphPad Prism
9. 0. 28 fF 42 %) Bland-Altman 5 & 4387 6 F SR 1L
O ARG A g — bk

0.001) ; 45 & % il b5 A 1 PO, A T 1ML 45 R il bR A4S
ZRAFGTHEX (P <0.001), WE2,

2 R X1 WHEROAZEMBRANMFELEER
2.1 PARPCRAL T V5 A A OB X HL S R IR HA : mmol /1.
WA SRR Z B TSRS Be o Re  awRm o °
B RG2S N (P >>0.05), WE 1. Nat 60  137.23+4.35 136.43©14.53  0.884  0.380
_ o K 60 3.88+0.32  3.914+0.26  —0.412  0.682
7 3 = ok 4t i <o :
2.2 Wiﬁ"*l[u?ﬂfﬂﬂiﬁ*ﬁﬁ bt 4 E‘%*HM/T iCa2™ 60 0.99+0.11 1.0040.03  —0.687  0.495
A MERIMAFAR pH .BEHEMZR LS ITHE X Glu 60 7.2040.55  7.3540.78  —0.466  0.643
( P >>0.05); &R AT HCO; Lac 1 PCO, EERNTERHEBEUGEDE R,
EYETMAERMFRA, 2 ZREFSGITFEEL (P <
K2 MEMEMAZEFOSSHLEBRER
5 n A I SR 1L TR ESN ¢ P
pH 60 7.36%0.05 7.3840.06 —1.628 0.109
PCO, /kPa 60 3.90+0. 46 3.6140.28 4.164 <C0.001
PO, /kPa 60 5.00+0. 42 11.924+0. 68 —61.519 <C0. 001
BE 60 —8.3940.73 —8.4240.92 0.217 0. 829
Lac/(mmol « L1 60 2.114+0.07 1.824+0.03 23.601 <0. 001
HCOj5 /(mmol « L™ 60 26.24+1.91 23.65+2.35 —5.637 <C0. 001

E RN EAHEBEUGCEDET.

2.3 PIFPRIMJTE Na© (K™ (iCa”" Glu.pH.BE )
— M £ Bland-Altman 48 Na©™ 1. 67% (1/
60) [ AT TE 95 %0 — Bk AL RR LA, 25 {8 /) 46 % B 5 K
5,46 mmol/L; K™ 3.33% (2/60) iy 45 7 95 % — %«
PESLBR LA Ab, 25 {8 /Y 45 X5 {6 fie K R 0. 42 mmol/L;
iCa”" 3.33% (2/60) WY sS4 95% — S AR LIS, 22

{8 B 4 XHE B AR 0. 21 mmol/L;Glu 5. 00% (3/60)
) S AE 95 %0 — Bk LR DL AK ., 22 {5 0 46 X i e KA
1.51 mmol/L;pH 10.00% (6/60) [¥) s 7E 95 % — B Pk
SRR LLAN 22 (A 1Y 48 X5 fH 5 Ky 0. 155 BE 6. 67 % (4/
60) Y BLAE 95 %0 — St B RR DL Ak, 22 (8 /Y 46 X fe K
Hy4.15, W T,

s LB 0s
m o
o golt o . & +1.96 5D Ey
I e e e e e S F==F==1  Mean % 0 e 3 5 04
2 - 130 %5135 _ 140 145 150 05845 s = 03775 g
% ‘. % t g = +1.96 SD
BB 1.86 SD = 0.0 ] * - . !»llean Boga e 0.2138
o o . 0.02083 & -
3 -5.455 o 3.5 ¢ #.0 4.5 5.0 X #n ‘i %
5, R e e -1.96 SD N S, 3P R T, Mean
é 10 =05 0.4191 2 00 et b et ket | 004100
= . & g . o *
e . J ...... 07 o8 08T 10 1 otz
15 1.0 o SR - B R DK 248 0.2
A B
. 0.2 +1.96 SD
% *:g 0.1542
s B
< 2 Vean
§ g 0.05633
#n 0 0
g i 0.0 T T T 1
® . o O T 72,0 73....0) 74...... 7.5 -1.96 SD
& g ; -0.04156
= 2 (i SR i - % SR ML D Glu - 354 -0.1 (Jﬂl‘E‘%Jﬂl-’ElﬁﬂEM)pH}Fi@ﬁ (m'@%ﬂn-ﬁ‘ﬁ#%m%?@;&gﬁ

D E

F

FiA Nam —E M HE ;B KT —8MELE;CiCa® —F M &,
D. Glu — & ¥ 8 GE pH — & M & ;F. BE — & i,
H1 BAEZMmYFE Na® KT .iCa?" .Glu.pH.BE — F # th i 4 2

— 906 —



2023 4F

EERANEY PRV SR

6 4

3 it

1R GE 48 B R ML 7 AP AE — S6R 2 A 466 BBy
BEVE A IR VT BB I6 9T A A 5 S BOHL a8 124 A 45
BRI AT . M2 R Bl KOS R A IR i
AR I (8, AT B AFIRIT . R 7 R A
ARG R #0222 A7 09 30 ok 51 I T O 0 7 B =3 A R
W o ZE AN SR I P B A S 25 S 5 0 9 10k, A A o
£ I IS, e BE s = 180° W% F 2 0E 5 1 i B
1 mL SR &, HER 2 R0 20 S UL E
FEBYEr Sk o X0 R MR R I s AT RLYEH B R AE 3~5
s R MBEF I 0.5 mL, R 8 5¢ ¥ I F- v bR i
B =30 180°, i JIF 28 WE R ML 4 5 M0V PR GE
IO R YA Rt 3K AT DA v R I AR L s AL
s I ER MBS By Rk, ok RO A R
it 7 =M Ee AL g8 SO ) i R T R EIR Y B
TR . AR SR o, B R R I TR RN &
Tl DR A5 I 1 2 P e S 2 R i 0 88 1) I i L
AN FEUMIEVUBRE . 3X R0 77 75 Ak T8 B R I A 45
VEA B, PR AT AR I RAFE ), st oh o 38 7T 24 a7 i i
Bt b3 v & FH B SR I 3% 422 A8 I 3 — 25 1 S 4 A Y
PSR, THEEN RTS8 R M 2 S
RS AN AT b, H T R A PR S R ORI S N T
b K A R A T A 3 A 1 T R R A R I 4 R .
T G 0 4 R A 25 A KR 25 A I, BT DA AE S R i e
AR AR 5258 28 55 O — YA SR LIS [ R, >3 s,

TE JRy TR M R BN BT BE I CBP YA 7 i 72 vh & LA
R M55 A0 B I SR LA 0 R A SR I B i B T T
WA G20 L 22 5 . X R BAS ISR I mT LA Oy W
N FR 3 L A ORI IR R AR k. X S A2t (R
G AEUUAE RN T T RS A SR A — 8. RIS
148 2R i 2Z [ 76 PCO, \PO, \HCO5 . Lac {8 J7 i 777
WEES L H P BRI PCO, \HCO; | Lac £l
(EEIIN=S K=K = S 1NN O P iRl K= N E ik
ERMARAT . X — 25 5 09 J5 IR AT g J2 A A 90 1l 78 SR il
BRAS Y5 Sk 1 JE 2y ok o » 45 5 ik [T E BB R 4] 2R
FHJE By #E kI, H PCO, \HCO, \Lac &85 T R #AH
SR A 1 4 SR 1 P SR B 4 3l ik ot 1 PO, D) B I
F U RMAE . A SCEk R R IE R sk i) pH
e K ML 0. 03, pH 228 0. 03 XFIlfs R 16 97 J6 W 5
Wi, AR 5T s A R O 45 00 A8 SR i W5 pH L BE 2%
BT ¥E X, 4 Bland-Altman 7381, B3R R 1L 7
A FE Na™ (K" [iCa”" \Glu.pH .BE #: 0 J7 i ¥4 A R4
) —BOPE , 2% 1 19 28 X5 {45 K439 8 5. 46 mmol /L
0.42 mmol/L.0. 21 mmol/L.1. 51 mmol/L,0. 15,
A. 15, 33X FhokH 25 M8 BE A I PR 2 T DUEZ A2 1, R O A ik
M BT 2 M B R AR T A B SR I 5 il A SR i

SE 1285 BT B8 0 1) — B0k A8 ISR ot mT LA B i A
KA #E4T Na©™ K [iCa®" (Glu,pH.BE Wi, % ~hifi
AR I 0 L 2 A R BRI AR L YR T AR L HL
G BRI U T RN O A5 O R L A I R
i D) 6 336 Fof 155 5

2 iR, JL#E RCA-CBP 677, 45 I R I 7] %%
AR JE] i 7 2R o W 00 R A S5 I W B S 43 it o A 4R
br. FEfE AR LB ROR R L i AR 2 AR AR AE
A G P I 7% R 2 T B K e 4 I L AR O A 2
I PRIAE, RCA PUEEE LM M B s L1697 7 2 2 IR
A I A W T FEL AR S L INOARE R I A AT S L AR I ORIl R
AR SR 1t i T B AR I IR )

ARHFTE S BR A « O A BIF 5% 99 A 1 2 8 8% M 1F ) 3%
B G O 1 o T LEE I A8 SRR L A AT R
ARSI, SO T — B R B
S 1) Bt A B0 s @ RCA-CBP 34 97 86 X A7 £ Fl, AR BF 52
HYSA T fe % I CVVH 8, 78 HAl 35 77 45 28
5 A R i — AT

2% 30K :

[1] ALVAREZ G,CHRUSCH C,HULME T,et al. Renal re-
placement therapy:a practical update [J]. Can J Anaesth,
2019,66(5):593-604.

(2] BE.EERD aR & ES MG AR T EL#
TEAE P54 4000 3 K B A (], AR LR 4K, 2018,
56(2):128-133.

(3] EoRNE. % 20 1 B AR T VL6 97 IR 22 0E & 0 2k B
13 R 5% 3 TR (T, A7 T R B2 4% B %% 4. 2020, 42 (3)
369-371.

[4] STEVENS P E.LEVIN A.KIDNEY EISEASE:IMPRO
VING GLOBAL OUTCOMES CHRONIC KIDNEY DIS-
EASE GUIDELING DEVELOPMENT WORK GROUP
MEMBERS. Evaluation and management of chronic kid-
ney disease: synopsis of the kidney disease: improving
global outcomes 2012 clinical practice guideline[ J]. Ann
Intern Med,2013,158(11) :825-830.

(5] BN AN o2 %, 55 MG R 491 b0 B 7E L 2 1M1 Y o4 A
AR S Z 2R LT IhK 212225, 2018, 19
(10): 667-672.

[6] RAYMAKERS-JANSSEN P A M A,LILIEN M, VANK
ESSEL I A, et al. Citrate versus heparin anticoagulation in
continuous renal replacement therapy in small children
[J7. Pediatr Nephrol,2017,32(10) :1971-1978.

[7] MARIANO F. Focusing on the basic principles of dialysis
to optimize regional citrate anticoagulation [ J]. J Crit
Care,2013,28(1):99-100.

(8] 3 &1 3C . % W » BTM. % L2 4k B IR 35 7 X T A fili 7 ek
e BB A A bR S RE R A B A [ . b R AR T
Al BE 2 4438, 2018,21(6) : 566-569.

— 907 —



2023 4F

AL R R B o

2 01,
L

il %6 M

(9] EF 3R/ JLE )™ 8T AE 17 38 25 M5 3851 R )T 19

24,2022,57(6) :590-591,598.

PR ], E B2 4R . 2016,14(11) :252-253. (130 Jelmm . B 5% . AR I B0, &5 AN [ SR Afl A2 76 1A% S0 A0 5 i

[10] 47, L PE B MR QYA U7 b A48 % SR aln A0S i Dk R il A R 7 PR B IS AR T B b i B BRI T L. I IR
0 45 SR MERG TR 0 T AT BT S [T, I K B2 25 SOk L T 2 P22 52k, 2022,31(8) :604-607.
A.2017,4(82):16198-16199. (140 WB L J7 v . J5 3% 4F . 3% S K i Ik 1 38 08 i 3R T

(110 FRBH4 ., TI5, sk, & % S0 0 B A& AR 3R 7 v 3 i Bk rRE R MLk L AR A B SE e [T, B B S A2, 2014, 13
TE 45 B A8 BB SR ol S 6 1 T AT LT . VE S R 4%, 2020, 32 (7):627-628,632.

(5):769-772. (151  HE¥l, ok, FIR. AR IMD. 9 b Jbat: AR A=

(127 w5t 07 e 4, X0 95, 55, M 4% W2 401 Bio B 10 3% 22 1 1 W 4L ,2018.778.

A TR IR I 5 S J A SR O A X B AR L. T B Wofm B #:2023-07-20; f& [ H # : 2023-09-03

(BB 879 T1) with cognitive function in Alzheimer’s disease and mild

[11] FRA&EE. iz R R S IEN G M. db 5. cognitive impairment [ ] ]. Psychiatry Investig, 2021, 18
Hh [ 2R 245 ) AL L 20022 3-49. (1):11-18.

[12] MIONI G,ROMAN C R, CLERICI J.et al. Prospective (18] MORRIS G,BERK M, WALDER K,et al. Central path-
and retrospective timing in mild cognitive impairment ways causing fatigue in neuro-inflammatory and autoim-
and Alzheimer’ s disease patients: a systematic review mune illnesses[J]. BMC Med,2015,13:28.
and meta-analysis [ J ]. Behav Brain Res, 2021, 410; [19] AN P L,ZHOU X,DU Y,et al. Association of neutro-
113354. phil-lymphocyte ratio with mild cognitive impairment in

[13] LECCA D,JUNG Y J,SCERBA M T, et al. Role of elderly Chinese adults: a case-control study [ J]. Curr
chronic neuroinflammation in neuroplasticity and cogni- Alzheimer Res,2019,16(14):1309-1315.
tive function: a hypothesis [ J ]. Alzheimers Dement, [20] ZFisE. =B .M. ASH 5 AS i RAGmEEES
2022,18(11) :2327-2340. SrATLT). AR B 2 2 0. 2017, 32(5) 1 2269-2272.

[14] CHANEY A M.LOPEZPICON F R,SERRIERE S, et [21] WU Q.,LIU J,MAO Z G,et al. Ligustilide attenuates is-
al. Prodromal neuroinflammatory, cholinergic and me- chemic stroke injury by promoting Drpl-mediated mito-
tabolite dysfunction detected by PET and MRS in the chonderial fission via activation of AMPK[J]. Phytomedi-
TgF344-AD transgenic rat model of AD:a collaborative cine,2022,95:153884.
multi-modal study[J]. Theranostics,2021,11(14) :6644- [22] WANG M.HAYASHI H,HORINOKITA I.et al. Neu-
6667. roprotective effects of Senkyunolide I against glutamate-

[15] SONG T,SONG X P,ZHU C,et al. Mitochondrial dys- induced cells death by attenuating JNK/caspase-3 activa-
function,oxidative stress, neuroinflammation, and meta- tion and apoptosis[J]. Biomed Pharmacother,2021,140:
bolic alterations in the progression of Alzheimer’s dis- 111696.
ease:a meta-analysis of in vivo magnetic resonance spec- (23] SRES.,TEN,IKE, & 2T RIRZ 00 h 2697 %
troscopy studies[ J]. Ageing Res Rev,2021,72:101503. BEN R A 25 MU e B LT 0. P 25 25 38 51l K, 2023,

[16] TONDO G.APRILE D,DE MARCHI F,et al. Investi- 39(9):106-111.
gating the prognostic role of peripheral inflammatory [24] XURIR, 56T . i, . RELLE RO FE A X Beam
markers in mild cognitive impairment[]J]. J Clin Med, i 7 v 2 A8 5V B R BL D O 5T R R LT ] h 2 2
2023,12(13):4298. #474,2022,57(10) :773-778.

[17] PARK J K,LEE K J,KIM J Y,et al. The association of W B #1:2023-08-18; & @ H #:2023-08-30

blood-based inflammatory factors 1L.-18, TGF-8 and CRP

908 —



