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[(FEE] BB BTt 50 B L% 820 B E R 3A 97 (CRRT) A9 48 1 %6 K 3l 19 5% i (R % .
ik [EPEST 2015 45 1 H 2 2024 4 12 H A E ERR 27 B8 T R B JLRNERRE M B (PICU ) 206 Bl
JHeRE P R o FR LI PR GERE, AR ¥ 2 75 4232 CRRT 458 LA b #5:52 CRRT AR #2532 CRRT 4. LA MZH A&
JLABEZEATE L L AEBE IR YT 16 (00 RN 5250 2 K AE PR AR SR I R PR 22 5. SRHHZ & Logistic WA 53 HT ik EE £
RyEEILIFZh CRRT W52 3, SR Z 30 TAERHERRZE (ROC BHER) 23H7 )5 3l CRRT 4552 1 PR 28 A 0 5%
RE. FFil AL Delong KBt — 43 M 2 Witk . S55R  HlltdE 206 B esE MR o B LI K %6k, CRRT f#
FHR K 23.30% (48/206), 2019 % 2024 47 CRRT i FHRAEAE 32 F R H (x *=4.222, P=0.040), “F- ¥ 547
TR 4.73%. 5AR4:3Z CRRT 41 HER, #552 CRRT AAFRIE AR Ba:  FEES 2 5 (PCT). IR (Lac) . 2R 4%
(AKD) 23314 3 W) | et P | 48 =40/ N LBET- KBS (PRISM-TID) ¥F4% | A TG 2590y (VIS) I %

Y E IREREATLE G AE (MODS) &A= R B 0H & T (4F#4 () :77.5(23.3,113.8) L 16.0(4.0,90.0), /& & (kg):
19.0(10.3, 33.0) It 11.5(7.3, 29.0), PCT (ug/L) : 55.8 (18.3, 100.0) It 30.2 (6.3, 87.9), Lac (mmol/L) : 2.8 (1.5,
5.0) 1 1.3(0.9, 2.2), AKI 4310 3 WL« 41.67% (20/48) Lt 8.86% (14/158), AR M it (mL - kg™ - h™')
5.6(1.8,10.6) [t 2.3(0.9, 5.8), PRISM-TI#E43 (43) : 13.0(8.0, 20.8) I 8.0 (3.0, 13.0), VIS P43 (43) : 10.6 (5.0,
30.0) . 0.0(0.0, 2.5), MODS &4 . 97.929% (47/48) 1 65.19% (103/158), 34 P<0.05 ), MAP. 6 h ALIRIER%
(LCR). pH 18 X FI435 (BE ) 7K V-3 8] R AR MAP (mmHg, 1 mmHg~0.133 kPa):58.0(51.2,70.0) It 66.7(60.3,
77.0), 6 h LCR (%) : 22.9(-52.4, 46.0) It 44.6 (9.1, 66.7), pH{H : 7.3(7.2, 7.4) . 7.4(7.4, 7.5), BE (mmol/L) :
-6.9(-12.3, -1.2) It -2.1(-6.7, 0.8),34 P<0.05 ). RMHZINZE Logistic [1IH 57 XF_L iR 5200 K 2 #4472 & [
HAMHT, 25 B 755, 6 h LCR (3 (OR) =0.295, 95% ] {5 X 1] (95%CI) 5 0.121 ~ 0.720 ) Sz PRISM- T34
(OR=1.191, 95%CI 4 1.082 ~ 1.311) J2eaEPEAK 72 FULIE3Z CRRT RO 52 [H 2 (1) P<<0.05). ROC £k
SHT iR, 6 h LCR J PRISM-TTPFAr G2 B RE fe f , ROC R M AR (AUC) =0.749, Ul 58.30%,
FESEE N 83.90%, P<0.05. Z5iE  MiEPEIR oL CRRT fifi RG4S B3 F . 6 h LCR K PRISM-II ¥
YRR TER T L4E32 CRRT B 52 N 2, 3 BeA M i iy PR Y AEH AT H T3 CRRT A4
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[Abstract] Objective To explore the utilization rate of continuous renal replacement therapy (CRRT) and
the influencing factors for initiating CRRT in children with septic shock. Methods A retrospective analysis was
conducted on the clinical data of 206 pediatric patients diagnosed with septic shock and admitted to the department
of pediatric intensive care unit (PICU) of Shengjing Hospital of China Medical University, between January 2015 and
December 2024. The patients were divided into two cohorts according to receipt of CRRT: the CRRT group and the
non-CRRT group. Baseline demographic and clinical characteristics, in-hospital management strategies, and serial
laboratory parameters were systematically compared between the two groups. Multivariable Logistic regression modeling
was performed to identify independent predictors associated with CRRT initiation. Receiver operator characteristic curve
(ROC curve) analysis was conducted to assess the discriminatory capacity of significant predictors, and the statistical
significance of differences in area under the curve (AUC) was evaluated using the Delong test. Results A total of
206 pediatric patients with septic shock were enrolled; the overall CRRT utilization rate was 23.30% (48/206). From 2019 to
2024, a statistically significant downward trend in CRRT use was observed (x> = 4.222, P = 0.040), corresponding
to an average annual decline of 4.73%. Compared with the non-CRRT group, the CRRT group exhibited significantly
higher values for age, body weight, procalcitonin (PCT), lactic acid (Lac), incidence of acute kidney injury (AKI) stage 3,
fluid net balance, pediatric risk of mortality- ll (PRISM- Il ) score, vasoactive-inotropic score (VIS) and multiple
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organ dysfunction syndrome (MODS) incidence [age (months): 77.5 (23.3, 113.8) vs. 16.0 (4.0, 90.0), body weight
(kg): 19.0 (10.3, 33.0) vs. 11.5 (7.3, 29.0), PCT (ug/L): 55.8 (18.3, 100.0) vs. 30.2 (6.3, 87.9), Lac (mmol/L): 2.8 (1.5,
5.0) vs. 1.3 (0.9, 2.2), incidence of AKI stage 3: 41.67% (20/48) vs. 8.86% (14/158), fluid net balance (mL-kg"'+h™"):
5.6 (1.8, 10.6) vs. 2.3 (0.9, 5.8), PRISM-1llscore: 13.0 (8.0, 20.8) vs. 8.0 (3.0, 13.0), VIS: 10.6 (5.0, 30.0 vs. 0.0 (0.0,
2.5), and MODS incidence: 97.92% (47/48) vs. 65.19% (103/158); all P < 0.05]. Conversely, mean arterial pressure
MAP, 6-hour lactate clearance rate (LCR), arterial pH, and base excess (BE) were significantly lower in the CRRT
group [MAP (mmHg, 1 mmHg=0.133 kPa): 58.0 (51.2, 70.0) vs. 66.7 (60.3, 77.0), 6-hour LCR (%): 22.9 (-52.4, 46.0)
vs. 44.6 (9.1, 66.7), pH value: 7.3 (7.2, 7.4) vs. 7.4 (7.4, 7.5), BE: =6.9 (-12.3, -1.2) vs. =2.1 (-6.7, 0.8); all P < 0.05].
A multivariate Logistic regression analysis was conducted on the above-mentioned influencing factors for a multiple
regression analysis. The results showed that 6-hour LCR [odds ratio (OR) = 0.295, 95% confidence interval (95%CI)
was 0.121-0.720] and PRISM-III score (OR = 1.191, 95%CI was 1.082-1.311) were independent influencing factors for
children with septic shock who received CRRT (all P < 0.05). ROC curve analysis demonstrated that the combination of
6-hour LCR and PRISM-II score yielded optimal discriminatory performance for predicting CRRT use, with area under
the curve (AUC) of 0.749, sensitivity of 58.3%, and specificity of 83.9%, P < 0.05. Conclusions The utilization
of CRRT among pediatric patients with septic shock has declined significantly in recent years. The 6-hour LCR and
PRISM-IIl score are independent predictors of mortality in children with septic shock undergoing CRRT. The predictive

model constructed from these two combined indicators demonstrates good efficacy in forecasting CRRT necessity.
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1.2 W54 - AR AR PICU A3 Bt 9 ] 2 75
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Y ~F ¥4 3 ik < (mean arterial pressure, MAP), 1 il
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(C-reactive Protein, CRP). [& 45 & 5 (procalcitonin s
PCT). F 4 ffi 4 % -6 (interleukin-6, 1L-6). Il FL &
(lactic acid, Lac). ZLERTEFSR R (lactate clearance rate,
LCR). pH . 84 8 7 (Na"), 8 5§ 7 (K'). P 42 ik
(base excess, BE), AKI 778 | FL AV 12 | 1fiL
(e o R A (Vasoactive—inotropic score, VIS),
55 = AR/INJLIET AU (pediatric risk of mortality-1I,
PRISM-1ID) 373, J2 75 & A= MODS 45l IR Uk} ; 3
4% CRRT N2 kMR T2 225 3 CRRT #Y
SEREFR], A 4552 CRRT 48 LA ] 55 R 52—
R[] 55 RRAE AR W s

L4 GEiteE sk ] SPSS 27.0 e it A
Bl o FFE RS AR TR VORI DI + bR
(x£5) TR RS HEAS ¢ 8555 AFF GRS
AT GORHL TP A28 (U BO LM QL Q) IR,
K FHAES BB A 5 THECFERAG] (%) R R
H xR, RHIZHE Logistic [0 4347 e 2 1
R3E 8L 3 CRRT B2 R 5 23 321805 TAE
FHAE IR 2R (receiver operator characteristic curve, ROC
i) Tt e BE R SR LA 3 CRRT RS2 R 3R,
i i Delong K56 17— 43 # HA2 Witk RE . P<<0.05
AR

2 & R

201 —HORH(R 1) - MR 206 1] ik PR 5
BILIYIG PR PR, Horh 352 CRRT 20 48 i, K452
CRRT 4 158 1], Jife R 1k P v LI i Bt i v

"B U0 PHE TR R 4 8 5 A 3K T (28.57% )., fili 98 4
BRI (21.43% ), TCALEEBR B (10.71% ) B Ak e 1 i
R (10.71%), 1 T K 35 4 18 (44.00% ). fii
RITEAFTEE (20.00% ) B4 2% 5 B (20.00% ).
5% CRRT 418 LA B AR T 2 24 W B o T oA 22
%% CRRT 41 (¥ P<0.05). W2 JLPER | SR
7 B SR g IR TR P 2 e 22 R BT B L
(¥ P>0.05).

2.2 WRFEVEIR T H L CRRT fd 25047« 2015 4F
1 A % 2024 4F 12 7 MEEEIR TR L CRRT U H
R hy 23.30% (48/206), X} CRRT fifi R 174 ME
MR, 2019 F 2024 4F CRRT i AR B E
TRE#I (¢ 2=4.222,P=0.040), LA E BB r=
—0.922, YeiE R R°=0.851, VI 454E I 4.73%
2.3 PHAIGIRTEORLER (36 2): 5 8l CRRT A (7}
[ RIS MR IR TS 125 (8.0, 21.3) he SA#EZ
CRRT 4 L #¢, 5% CRRT 4H PCT . Lac. AKI 73] K
3 WL | AT R PRISM- T4 | VIS BR3¢
MODS &£ R B F+ %, MAP. 6 h LCR., pH {H &
BE ¥R S REMIG, 22 A Gt L (3 P<0.05),
24 MRS B LA 3 CRRT 19 2 ] & 43 i
(% 3): MHEBRIRZ N Z 52 m, W 2 &R Logistic
] =1 23 X6 b R e D] 25 0647 22 S [l 09 43, 45 51
7R, 6 h LCR J% PRISM- I $E4 & e 5 PR v L
232 CRRT WS 2R & (34 P<0.05), 6 h LCR
REHEIN 19, Medg MR 58 L2 32 CRRT 1Y XURS: 9
/B 70.5% , 41 # F (odds ratio, OR) =0.295, 95% T
{ZIX 8] (95% confidence interval, 95%CI) & 0.121 ~
0.720 ; PRISM-TIPF43RE3GI0 1 43, MR R 5 8L
% CRRT Y XS HE I 19.1%, OR=1.191, 95%CI
9 1.082 ~1.311,

2.5 £ s2mm R MR R s A8 LS 3 CRRT 1Y
UM AR AL 50 A (2 45 16 1) - ROC €& 43 #r R,
6 h LCR, PRISM-TI ¥ 73 K2 — 3% BX & X e 2 PE K
v LA 2 CRRT ¥4 — & Wil M, DL =35 Bk
B2 W T A e R AL, 3R AT B Y XA RE T

x1 ZEE#EZ CRRT BAKRSFENREBIL—BRALRLLE

e AR (%)) RO, kB (kg,

il

T (i (%)) M (H1(%))

() B Utk M, 00) M0, Q)]

ARG HEAS THMZRS Ak Hih Wtk B R

Z CRRT 4L 48 20(41.67) 28(58.33) 77.5(23.3,113.8) 19.0(10.3,33.0) 8(16.67) 25(52.08) 4( 834) 10(20.83) 1(2.08) 10(20.83) 10(20.83) 28(58.33)
KHE% CRRT AL 158 83(52.53) 75(47.47) 16.0( 4.0, 90.0) 11.5( 7.3,29.0) 20(12.66) 83(52.53) 27(17.09) 20(12.66) 8(5.06) 33(20.89) 28(17.72) 97(61.39)
Giitifl x’=1738 7=-2610 7=-2455 ¥ =4750 x=0250

P{H 0.187 0.009 0.014 0.341 0.882

TE e p b B0 T B AR AR
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&2 ZEEHEF CRRT MAMKSHENRTE BILIGRZLILE

| % WBC [ x10°L,  PCT (gL, IL-6 [ ng/L, CRP (mg/L, MAP (mmHg,  Lac (mmolL,  6hLCR (%,

- (g MQ, Q) M(Qy, Q)] M(Qy, Q) M(Q., Q) M(Qu,00))  M(Q,0Q,)) M(Qy, Q)]
H% CRRT £ 48 7.1(29,157)  55.8(183,100.0) 5000.0(955.1,5000.0) 142.6(74.3,227.4) 58.0(51.2,70.0) 2.8(1.5,50) 229(-524,46.0)
KEZ CRRTHAL 158 9.9(3.9,18.1) 302( 63, 87.9) 1672.0(395.0,5000.0) 125.6(68.7, 218.5) 66.7(60.3, 77.0) 1.3(0.9,22) 44.6( 9.1, 66.7)
Giitiff 7=-1875 7=-1997 7=-1599 7=-0.575 7=-3.004 Z=-4457 7=-332
Pl 0.061 0.046 0.110 0.566 0.003 <0.001 <0.001

A ik pH K" (mmol/L, Na“ (mmol/L, BE (mmol/L, AKTAM () (%))

: ) (MQ,0))  MQ,0)) M0, Q) M(Qy, Q) T AKI 1 2 4] 3 1]
H% CRRT 21 48 73(72,74) 33(28,38) 1335(131.0,137.0)  -69(-123,-12)  9(1875)  4(833) 15(31.25) 20(41.67)
RHEEZ CRRTAL 158 74(74,75)  36(29,41)  1350(1320,1390) -2.1( -67, 08) 107(67.72) 14(886) 23(14.56) 14( 8.86)
GirtifE 7=-3.176 Z=-1611 7=-1528 7=-3.236 x =45259
Pl 0.001 0.107 0.127 0.001 <0.001

| %k FL ((%)) Witperfir PRISM- [ 34} VIS #43 MODS [ f1(%)]

: (fil) =10 <10 (mL-kg' b, M(0,0))  (4r,MQ,00) (4, M(0,,0)) % &
1% CRRT 4 48 22(4583)  26(54.17) 56(1.8, 10.6) 13.0(8.0,20.8) 10.6(5.0,30.0) 10 208)  47(97.92)
AHZ CRRTAL 158 54(34.18)  104(65.82) 23(09, 5.8) 8.0(3.0,13.0) 0.0(0.0, 2.5) 55(34.81)  103(65.19)
Gt x'=2.148 7=-2147 7=-3612 7=-5924 x =18.301
Pl 0.143 0.032 <0.001 <0.001 <0.001

# : 1 mmHg~0.133 kPa
Delong Kilo 6 W] A BRI L HEREE 24 3 it #

b R T H AT %

*3 REMNKZEEILEE CRRT B

L% EZ Logistic @34 17

WiH OR 14 95%CI P1i
6hLCR 0.295 0.121 ~ 0.720 0.007
PRISM- 43 1.191 1.082 ~ 1.311 0.001

x4 HREMATEEILEE CRRT &30 E & HN%EE

o TR RREREE

B ) (g TH

0.595~0.781 12.000 5420 73.60 <0.001

6h LCR 0.679  0.586~0.771 30900 7290 59.80  0.001

WA 0.749%" 0.661~0.836 0396 5830 83.90 <0.001
H:AUC S8 ROC I N AL ; 5 PRISM-TTIES> HLER , 2P<0.05;5

5 6h LCR HAL, "P<0.05

=] AUC 95%CI

PRISM-IT 34 0.688

1.00

0.60 -
Y
#
0.40
— BEABIWT (AUC=0.749)
0.20 —— PRISM-II{¥4y (AUC=0.688)
— 6h LCR (AUC=0.679)
1 1 1 1 J
0 0.20 0.40 0.60 0.80 1.00
1 — 5

1 &EmEK Tk TTR LR CRRT B ROC Hik

MEFFPERTEAE A PICU & LAY 2 FAE , 7™ 5
i LR A A B . CRRT $EE st | 2218 A k:
SPEAERR I 20 07 2 R A R B T 5 Bh 4E R /KR
i A, AT IEAUAR G R T B WS BRI N A
T NS ARAEAT T, DR e e o AR
FeFEPEAR L LI E A7 A Rt I AR
AT B, J5 8 CRRT B PCT . Lac . AKI 43 .
WA PRISM-TT 343 . VIS, MODS & 423 |
MAP. 6 h LCR. BE } pH {H& ¥ R MR L
J 8l CRRT Ay 52 R 2 . LR Y e K G pe R 40 n]
LATE BB W SR AN Y R kT s
S LR T A A 5T, e MR S A 8 R R A
B I REREAG A A R A B R Y AP s,
WBC., PCT. IL-6 il CRP XJF-3FAk f LA 15 ™ B
T B AP WU 2= o F 0 POT SR AE S AT 4
I PR TR 7 2R AR P 0 AR B LT, PCT
FERE R HURAR C 40AEA B —Fh TR IS TR
WA AT, WUATE 2 2k P R g e e R
SERE, PCT 2376 FIE | 1l A . B AU R0 JFC At 20 21 i
A A7 20 R B 2R ARG P A PR 5 RO A
J P AR AT DR HEAR 48 T B, AT K 40
N TEMERE AR ST RN, POT T s i e e
FE R L RAE Fe 2 DRI R ) W e R K
L PCT 7K, HHAUG, s 1100, Z2 8 2 AE F8 b
RS IR TR T o 80 T S 0 A A At
SRR A 2 I 7 M DR SR R AR 1185 B AR B AL A L AR
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T SR A 2 PR, WL S04 B P R vh 2 £
ARG BT A EAEANL, 2 CRRT T
i £ LA SUHE T S i A AU SR e Al o 7 o,
2 pH i 1% BE X F A& H232 CRRT 4. 1316124
Yy T HR S O HE L &, MG SN RO
(R0 17 T LA WA 4 790, s P R O L i 20>
B HAVER , HE S EA M INEIRIE L — 7T,
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V4038 PR DA e 25 2 AR 7 s LAY 155 f T A
Ji  FEREA ST IER > ABFTEZ CRRT 41
L VIS P45, IR, s 250 Al L i 3h
SRS VIS PR3, 6 S 5 3l CRRT A — & EoR
YEH

e B AR v — ELBARA 2 I, 5 R bl i AR R
TRk B R AR AT, S 25 T AT P2 M R
M 5K, BN IE L 2594 0 WURER 77, B
ZORFIUGEIRIR | AR AL AR AR S, kT
e FEPEOR S Bt [P = A0 B9 L i b, 22 B A
Yok, 5 ORI L HE I R R AR, DR R A Ak
(1R YR AR A 5 ] 8 32 P i Bk ) 2 e ok e
S LCHEN A, MG LETE . SR AR e ok
[LEANEA NN ST AT Sy il et 4 L NCE ST
A B E I RGP O
FR DO T 5, B R Ak I 37 A2 L, B 1 S A B T 3
VEVERRAC, JF T B R - A B R R RS, S8
PINEE AKI 5 75 M 0K 5 vl 1 Bl 6 40 10 5 98 U L M i
FE R, 7 )R A 3 0 A o B oS T, 23K
B T 3R T B IR R D 5 B NERER I
JE s, SR AKL R 70 R A e
it K [T 9 52 BELH 2 o i 2 2 e 1 g 4 1) B R HIL
SEOfE MODS . ABFSE % CRRT 41
FL=10% B &)L R 2252 CRRT 4145 Tt =
PR HGAE L T RE SRR R /M,
FECFL AR 2% )48 5, £ 1E J5 Jo sz e Ay
. ABFFE AN, 2019 4ELLJE CRRT i I 5RA7E7E i
NS SR S MR EREEC R, —
CRRT AN -4l 1 T e R R R 5 Bsf B A1 48 i A Jot
75— TR A B P A P S UM B R AR T A
PRIV A 2ok 7 767 30 AKT R g B4 B

MODS B/, BREE IR v TR TT T 5 5 1 fig
AP T KA AR E I3 MR LR BRI AR,
AR I £ A ST AT g R BURY T R IR &

HEBBUNZE T XS — B EAEMFR Y s, 1B
1 PICU H T S0 B8 25 e i FH (14 95 s )™ dL A
P53, PRISM- I3 73 AT DAAR G- b i 0 - 49 28 5 2D
BERERR Y. AW 32 CRRT A2 W ke Ak
va i () PRISM- T - 43 BH & =5 T K #2352 CRRT 4,
PRISM- T34 5338 0 1 43, J5 3) CRRT 174 XU 38 i
19.1%. 78595 W1 91974l PRISM- ¥ 43 Xt T 48 %
BT, SRR T R EAIR FHEE X, Lac &
R ZH SUHE TR L 40 B S A AR R Y T
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