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Abstract

Objective: To investigate the relationship between serum phosphorus clearance rate and prognosis of
septic acute Kidney injury (SAKI) patients receiving continuous renal replacement therapy (CRRT).
Methods: The clinical data of SAKI patients who received CRRT treatment were collected and
analyzed retrospectively. According to 28 days after CRRT, the patients were divided into survival
group and death group. The clinical information, biochemical indexes and blood phosphorus
clearance rate of the two groups were compared. Binary Logistic regression analysis was used to
analyze the influencing factors of 28-day death in SAKI patients treated with CRRT. A nomogram
prediction model was established and evaluated according to the influencing factors. Results: In
this study, it was found that BMI = 24 kg/m?, serum creatinine = 186 pmol/L, albumin = 25 g/L and
serum phosphorus clearance rate = 20.91% were protective factors for 28-day death in SAKI pa-
tients treated with CRRT, while APACHEII score > 35 and SOFA score > 5 were risk factors (P <
0.05). The above influencing factors were used to establish a nomogram prediction model to pre-
dict the 28-day death of SAKI patients treated with CRRT. The results of ROC curve analysis
showed that the AUC was 0.746 [95% CI (0.718~0.775)], indicating that the nomogram prediction
model had a good differentiation. The Bootstrap method was used to repeat sampling for 1000
times, and the results showed that the consistency index was 0.746. The calibration curve showed
that the nomogram prediction model had better accuracy. The decision curve shows that when the
probability threshold of the nomogram prediction model is 0.20~0.95, the net benefit rate is high-
er. Conclusion: The serum phosphorus clearance rate is of great value in judging the condition and
prognosis of SAKI patients treated with CRRT.
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1. 3]

JHR BEAE 2 HORE MR 47 = (ICU) AR i i @ B, — ok T4 2 K Bt ICU (AR 7T iy o, kEE
IE R R 29 20.6%, BREFIAE BB R AR A ik 35.5% [1]. FERRERAE BT 80 28 B ShAERarg o, B M2 it
Dy 52 B AG B4 AEFRE I ICU A IR S B 5005 (SAKD KR 2N 40%~50%, JET- 21t 50% [2].
[ AN AIFFE R W SAKT (R IR R % 60%, H SAKI B H 0T R LA I Kk S B #0405 (AKD F i F5 0 =
BT R EEWN3]. B YERE NRIE R B ThRE LA DR R 2 —, MK PR S8 E
WERGTRERERG, UL RR o B B K P IR S RS BB (4], AR U2 B R AR
BT (CRRT) SAKI B35 HIGREHE DAL BT ok 2 S S MU /K P I B A 208, o3 LS B Fe ik 2
BHEPEOFNE. BER IR S AR HETIRTT, BB REH TS .

2. AREFZE
2.1. HARMR

T 2016 43 A% 2022 4 6 ALl EF S B ER ICU W% CRRT ¥HJ7T HI SAKI H3#H N
R G R G EFICH bR E, HRERACTHEE RS, BT AR 2E S 20, Hit
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2.1.1. ANKRAE
@ ICU 1EBZRS[A] > 24 h; @ FFEMTEIE 3.0 FZ2WidrdE[S]; ® & AKI 2 Wi[6]31#% CRRT A
J7; @ Fi >18 %,

2.1.2. HEBRHRIfE
O HRMEE A L, @ HFAREMRMIEE, © BREEE. BEEUfAsEE, @
FAER M2 B Ih g OB 2 BT IR IT I R, ® B AR,

2.2, WEHER

KAE CRRT JHZNET B E HIAERS . P FERE . S EHEHU(BMI) St Az 28 2% 508 1 (i Btk it
PFIr R4 11 (APACHEI ¥473) HEMA. MG, 55485 =8 (SOFA PF43) M1 CRRT 3305 . I
AN TR EE 7 CRRT JE (0 h) A ILBEFT CRRT N5 24 /N4 h) A LB, 33150 H i B fe %,
MEEEMRZE = (0 h MBEE — 24 h M#EE)/0 h MBEE < 100%.

2.3. fiRGFE

CRRT HFEZNNAHLH ICU TAEE Y€, i SA TN BUE T kel s ik g s m ek, (84
B Diapact $5F4E ML LA JE T 2% FX800 (AN 1.8 m*)HEATIEL: B Ik - Fp ik ity ki vayr, Myt gy
100~150 ml/min. LA SAKI &35 CRRT 77 )5 28 REF AR NI 70L& i, ¥ B35 0 NBE T4 A7 s 4.,
S Gt T, LRI CRRT 169710 SAKT H T (0 IR 35 . K I Ak 37 94 2 44 DY 2357 50 )
PN Q1. Q2+ Q3 K Q4 PUANIXIH], Lb#i#52 CRRT ¥GJ7 ) SAKI 3 28 RILT-REBFE LR

2.4. GiHFAE

P HE H SPSS 23.0 Sivt AT #EAT 25 70 Ao AR I PR HS FH AR SR S SRS i s, s
AN AR R, DB E o bRk, KA Pearson R 7R 46 58X fisher A& HAFE S . KA —JC Logistic [7]
A5 BT S22 52 CRRT JA97 19 SAKT i3 28 RALT- T T. KA RIET 4.2.2 itk -Ka
Gt ST Rl 7 2 S A 2k R TR T, 224 ROC M ZR VP 51 26 BT (1) X 43 5, KA Bootstrap
EEEHIFE 1000 AT AFBEGIE, THE —BUIEIREG SR th BT 51 2k RIS R IR AR . 2l PSR
26 PPAN B 26 B Y (ISR A M. P<0.05 AZERBEASIHE L.

3. R
3.1. #% CRRT ;&7 SAKI BEAIRKEHREEL B

PL 28 REEVIENAIFTRIZ S, #4252 CRRT JRJ7 ) SAKI 3 o NAFIE (434 B)FBET-41(710
iy, RIPEAER S IME . PUGES. BMI. SOFA ¥4, APACHEI V45 IMUULEF. H 8 AR S B
REMEESR, AR (P <0.05), @k 1,

Table 1. Comparison of clinical data between survival group and death group

= 1. FERESETEMIRR IR

RHIE BET-4(n = 710) TGS (n = 434) b P
P (n, %) 0.467 0.494
5 443 (62.4) 262 (60.4)
e 267 (37.6) 172 (39.6)
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Continued
FE2(n, %) 0.125 0.723
<65 % 227 (37.5) 207 (38.5)
>65 ¥ 379 (62.5) 331 (61.5)
TR (n, %)
IIIIRGE: 68 (9.6) 44 (10.1) 0.096 0.757
(EIEANS 3 104 (14.6) 82 (18.9) 3.567 0.059
liiIN=g Y 67 (9.4) 49 (11.3) 1.016 0314
B PR 233 (32.8) 165 (38) 3212 0.073
e I 336 (47.3) 265 (61.1) 20.381 <0.001
N 4 [ 2 P il 43 (6.1) 37 (8.5) 2.525 0.112
Ml = 598 (84.2) 300 (69.1) 33.389 <0.001
CRRT AL F (n, %) 4.885 0.300
pos - ki) 90 (12.7) 71 (16.4)
AR RR P 5 186 (26.2) 104 (24)
ren A AR 45 (6.3) 18 (4.1)
JREERE 65 (9.2) 50 (11.5)
b IRECTE IR 170 (23.9) 115 (26.5)
HAh 154 (21.7) 76 (17.5)
BMI (n, %) 5.170 0.023
<24 kg/m? 404 (56.9) 217 (50.0)
>24 kg/m® 306 (43.1) 217 (50.0)
SOFA ¥4 (n, %) 132.593 <0.001
2~5 4y 8 (1.1) 38 (8.8)
6~10 4 141 (19.9) 179 (41.2)
11~15 4 396 (55.8) 186 (42.9)
>15 4 165 (23.2) 31(7.1)
APACHEII $£4}(n, %) 33.667 <0.001
<154y 46 (6.5) 54 (12.4)
16~25 %% 198 (27.9) 158(36.4)
26~35 4% 337 (47.5) 182 (41.9)
>35 4 129 (18.2) 40 (9.2)
ML (n, %) 6.483 <0.001
<186 pmol/L 311 (43.8) 157 (36.2)
>186 umol/L 399 (56.2) 277 (63.8)
HEH(n, %) 20.862 <0.001
<25 g/L 307 (43.2) 129 (29.7)
>25 g/L 403 (56.8) 305 (70.3)
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Continued
B R 2 (n, %) 31.795 <0.001
Ql (£2.25%) 210 (29.6) 76 (17.5)
Q2 (2.26%~20.90%) 188 (26.5) 98 (22.6)
Q3 (20.91%~38.30%) 161 (22.7) 125 (28.8)
Q4 (>38.31%) 151 (21.3) 135 (31.1)

3.2. =3t Logistic BY343> 4% U E F

PA#%5Z2 CRRT 697 SAKI & 28 KRBT AR E(RE: & =0, 2 = 1), LR 2 PREER
SEASRITFREXERRNAEE, OFlEIERE: & =0, 2 =1). JMERRE: 5 =0, 2
=1). BMI>24 kg/m’ (f5: 75 =0, /& =1). MALEF > 186 umol/L ({H: 75 =0, /& =1). AEHA >
25 g/L fE: & =0, & =1). APACHEI ¥ (B1E: >35 7 =4, 26~354) =3, 16~254) =2, <I5
7 =1, LIS 9 AZ ). SOFA VPor(AE: >154) =4, 11~15%r =3, 6~10 % =2, 2~54r =1, LA
2~5 9y B, MBEHEREORME: Q4=4, Q3=3, Q2=2, QI =1Ll Q1 AZMW), &L It Logistic
B3 H7, 4558 Eor BMI > 24 kg/m®. MIULEF > 186 umol/L. HEH >25 g/L MIMBEERE >20.91%%
M52 CRRT {697 1Y SAKI &3 28 RILT- IR A 2 (P < 0.05), APACHEII ¥4 > 35 43+ SOFA ¥
9y > 5 e iiEsz CRRT G711 SAKI % 28 RALT- MG KR (P < 0.05), W14 2.

Table 2. Binary Logistic regression analysis of prognostic factors in SAKI patients treated with CRRT
7= 2. ®NIHEET CRRT JATTHY SAKI BETEERH T Logistic B4

B SE XH P14 OR & 95% CI

[ENES -0.274 0.140 3.817 0.051 0.760 0.577~1.001

HLbE < -0.056 0.191 0.086 0.769 0.945 0.651~1.374

BMI > 24 kg/m’ -0.326 0.136 5.733 0.017 0.722 0.553~0.943

MALEF > 186 pmol/L —0.544 0.147 13.740 <0.001 0.580 0.435~0.774

HEH >25¢/L —0.544 0.142 14.566 <0.001 0.581 0.439~0.768

APACHEII 4>

<154y - - - - - -

16~25 4 0.013 0.263 0.003 0.960 1.013 0.605~1.698

26~35 4y 0.188 0.271 0.483 0.487 1.207 0.701~2.052

>35 4y 0.789 0.327 5.832 0.016 2.202 1.160~4.179

SOFA 1¥4¥

2~5 %y - - - - - -

6~10 43 1.238 0.417 8.819 0.003 3.447 1.523~7.802

11~15 4y 2.200 0.421 27.357 <0.001 9.025 3.958~20.583

>15 %% 3.161 0.464 46.358 <0.001 23.601 9.500~58.633

JiliRGAE 3

Ql - - - - - -

Q2 -0.205 0.199 1.065 0.302 0.815 0.552~1.202

Q3 -0.615 0.195 9.961 0.002 0.540 0.369~0.792

Q4 -0.851 0.196 18.941 <0.001 0.427 0.291~0.626
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3.3. FIZEFMERRAE RIS

H 70 Logistic [R1VH 73 1 & H A G T XTI PR 744 8252 CRRT JR77 111 SAKI 3% 28 RIE
TR AR AR, anls] 1o ARHE & U0 N 7 (0 SRR AR, FRATT IR I 1 48 P 380 5 I 288 B ) o o5
)b o P23 il 2R A B R IIPP 0, B S I A SR G v 3 FELE B AR B BB AL, T
IS S IR TNl {8 T B 2R R AT A5 H 252 CRRT 3971 SAKI B35 28 RIET- K. HILk BT ) ROC
M2k T 4 S B R, AUC N 0.746 [95% CI(0.718~0.775)], REBUEN 61.8%, FrfE RN 76.5%, #WHE A
0.666, UtIAZILL BT B 1) X 4 FE 4T, il 2; SR Bootstrap 15 HE S HIFE 1000 K, 2558 BR—8
/¥R 0.746, FHEHIZ A HTEE R B R, FIZ B TUA R TN+ 52 CRRT JAJ7 ) SAKI & 28 RILTIH
v 2k e FREAR M 2R, AR R, R 3. PRSI M A BN, 2002k R TR AR ) A6

KRN 0.20~0.95 B AR EERE R, WK 4.

o 10 20 30 40 50 60 70 80 90 100

SHE
%
BMI>24 kg/m? —
=
=
1 JJLEF>186 umol/L , —
o
= =
H & H>25 g/L E’
6~104 >154
SOFAiF4S> 25 1sa
APACHE ITi¥4) 1259 -
v <154y 26~35%F
= Q3 Q1
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Figure 1. A nomogram predicting 28-day death in SAKI patients treated with CRRT
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Figure 2. ROC curve of nomogram model predicting 28-day
death in SAKI patients treated with CRRT
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Figure 3. Calibration curve of the nomogram model
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Figure 4. Decision curve of nomogram model

4. FILERERI R E LS
4. Fig
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i T B N 75 2 R AORE AT BT, D3R SR ) ORE SBE, T AT RIS B DI RE[ 7] #RTT, 45652 CRRT 847 SAKI
BERIB ARSI Z[8]. LR ZAMME R BT bR 04252 CRRT J897 1) SAKI EE 347 a0 2
EH,

BMI > 24 kg/m® /& #% CRRT V447 1) SAKI #3% 28 RKILT- IS 547 K 25 . & i BMI B B8
e A F AR IR 2R K1, 1 P D S 40 M 2 S R/ I8 98 A DR 7 R TS, T ORZ% SAKI HR
AR G ERE9] [10].

MALEF > 186 umol/L &5 CRRT 647 1) SAKI & 28 KILT- AL AR RN K. FHIRRIAE T
FEMREHE LA T HEIT TR, MEERAKRE A A ES N, SEIEERRE, M FEA
SR LEF AT FEAR . X T A 7 i AL R [ ) SAKT £, b (0 LT /K S AS i 2B s e 15 T R 4
Bir=ERERE, Rk ICU TAEHARE i R I SAKT Bl SAKT it it g ()™ EFESE, LA FXF CRRT
(13 BN ALE A S AR 0 0, AT 2B 3967 S BUR R MBI RIS [11] [12].

H#EH >25 g/L £ CRRT Y71 SAKI &35 28 RIET- ML H & A O BEA 2 iR Y)
e, BUIEPUEAL. DU dEFRIE Y R DRG0 58 B M AN Gk RF I R V508 IR I iR s 1B, RERETRTT %
il SR B A 25 B 0 1 R AR 2R [13 ]

APACHEII #7; > 35 77+ SOFA ¥4 > 5 77245 CRRT /847 1) SAKI 3 28 RALT IS G K:
[K#. APACHEIIL P4 Al SOFA 1F4 72 ICU TAREH NS RS, ARS8 m M vr o 5452
CRRT 77 1) SAKI 38 WA R UG % UIAH G [14].

MEEERRZE > 20.91%2452 CRRT JAJT ) SAKI B3 28 RICT- MR N K. MK PRS2
FIFHARF R A s2m, B B HE R RS . AR R D TE ARG . CRRT B ERERR[15]. &t
CRRT Y897 Ji5 L8 7K1 FAI AR 28 2 EL B /K Ao e BT e i (8 8 A S04 i A A7 . Ll il i CRRT JE |
R, SHEMBEK TG, 24 SAKI BE 45T CRRT 1697 )5 MLBEACE R AR, 7T R8I &b SUNLIA i ak,
MEVE PERR P T B R S S MRS [ 16] 0 BEAh, M SUR A (20 M N R B IR 5 HE B 2 40 4 23 TRI B, 1fn
B 7K Pt R] DA 2 2H 2345 5 R ) 8] AR A KT 4 2R Ty, AR T8 CRRT JR77 M 1A] SAKT &35 /K7
FaE Bt =i 17].

AP SR 3R ST O R 7 #4252 CRRT Y697 11 SAKI 3 28 AL T2 1) H1l 2 ] AU T 5%
B, 5 U0 UE R IR B AR B TS B EL A R (9 DX 43 B Y AT PR S FH 12

R RAFAE— W JRBRE . AR R N R SRR, EARK MK TN It Logistic [A]
VAT, DR A A A 326 58 i 55 17 PR At 1 700 82 L TS 28 ) S Y T . IR S5 i . 44 % D A fb =
A ARSI MK ST, AU REEFIXLL N Z, RAEREHA T RER B CRRT 377 SAKI &
HWRMEZE, WEFRTRCEFREC T BURE M BEIGIT 2% . AT 505 SRR T e s 2 B 2 —
BB EERE, 512k FIFAR AL Be A AT A0, DR bt 75 2 SH Atk 25 e 9 e AR 00 ot 1) 2 el o) A R ik — 25
ISIE

SE 3k
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