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Abstract

Objective: To investigate the predictive value of the blood urea nitrogen to serum albumin ratio
(BUN/AIDb) for in-hospital all-cause mortality risk in acute pancreatitis (AP) patients admitted to the
intensive care unit (ICU). Methods: A retrospective analysis was conducted on clinical data from
904 critically ill AP patients in the MIMIC-IV database. BUN/AIb served as the exposure variable,
and in-hospital all-cause mortality as the outcome variable. Patients were categorized into sur-
vival (n = 789) and non-survival (n = 115) groups. Baseline characteristics were compared be-
tween groups. Logistic regression, trend tests, restricted cubic spline curves, and subgroup anal-
yses were employed to explore the relationship between BUN/Alb and mortality, as well as its pre-
dictive value. Results: Compared with the survival group, non-survivors were older, had higher pro-
portions of atrial fibrillation and acute myocardial infarction comorbidities, and exhibited elevated
serum anion gap, blood urea nitrogen, serum creatinine, blood glucose, white blood cell count, blood
lactate, plasma crystalloid osmotic pressure, sodium and potassium levels, SAPS Il scores, SOFA scores,
and longer ICU stays. They were also more likely to receive vasoactive medications (all P < 0.05).
Fully adjusted multivariate logistic regression identified BUN/Alb as a significant independent pre-
dictor of mortality in AP patients (OR = 1.05, 95% CI: 1.03~1.08, P < 0.001). When BUN/AIlb was
divided into quartiles, mortality rates progressively increased with ascending BUN/Alb quartiles (P
for trend < 0.05). Restricted cubic spline analysis revealed a positive linear correlation between
BUN/AIb and in-hospital mortality. Subgroup analyses demonstrated significant interaction effects
between hypertension, diabetes, chronic kidney disease, vasoactive medication use, and the associ-
ation of BUN/Alb with mortality (P for interaction <0.05). Conclusion: For AP patients in the ICU,
BUN/AIb during hospitalization serves as an independent predictor of in-hospital all-cause mortal-

ity.
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1. 5|8

AR 4 (acute Pancreatitis, AP) & AR IR R 30 54 & 2 iE ARHERIE L RS, &R+ FEH K
R EE BT, HET4ER AP RIN KL 34/(10 J3)[1]. 1EEAE M P = (Intensive Care Unit, ICU)H,
$iE AP (severe AP, SAP) 5 £ £ I 2% Th 8 [ 5 (multiple Organ Dysfunction Syndrome, MODS), JET- R ik
30%~50% [2] [3]. IR & %(blood ureanitrogen, BUN)FIILE (4 2 [ (albumin, Alb){E N EEAILIE R, 4

DOI: 10.12677/jcpm.2025.43401 720 I PRAN A 5 2


https://doi.org/10.12677/jcpm.2025.43401
http://creativecommons.org/licenses/by/4.0/

B, i

AR B DhRE RS FRIRAS, XVl AP TR A —E MM E[4] [5]. HADFEFFERT BUN 5 Alb [EL3
(BUN/ALD ratio, BAR)X] AP B N4 RIZET 2 [R50 . AR 7018 MIMIC-TV #U4R FE B Rl, B4R ST BAR
5 AP BEWIRER, DA TN 4 R FE T KRS T EAN B, A B2 Il PR -5 53 F0F 4 i R B

2. AREFZE
2.1. ARFR

AHIF [l B A 2 MIMIC-IV %04 & 2008 £ 2019 EHAIG AP B E 5. ZHUEE R AT E
E R S 380 P, oA ol AT M 4P S 22 7 TR SR B T B o AT U SRAT I s R T A XN B IR B E A AR 3
FREHHE(F LS : GYLLWHY-LW-2025004).

IINBRUE: (1) HRE E BRZR 4 Z(international classification of diseases, ICD)IZ Wil AP; (2) it >
18 %o HEBRARME: (1) ABEBTIE] <24 /NEF; (2) Z20d; (3) P HE R EHE B A A4 BUN B¢ Alb.

2.2. —RR PR

TSR B H AL TR, BFEER . MR, k. ARE$EE(body mass index, BMI). . ARE ., MFL
fR. MiEBEF PR, BUNS WUEF. fbE. 84, 8. 4. ma&Ea. bR, ICU fERFER K.
Alb. E40ML. FZ5 S (EWEEZYD), LA 2 A H 2297 ) 1 (statistical analysis of protein sequences
11, SAPS II), & 5iEe% B 3205 i1t (sequential organ failure assessment, SOFA)FI&-Fh & FEAECL F Bigh . &
PEOHURESE . 1SS IR s DL R PRI ) MLV 7 25 SR 35 0 B3 1E ICU MRS 45 R . 438 78 ICU
Z YRR, A8 P RN IS PR I R AR

23. BREHNSE

AR HEE SO AP BEAE TCU AE B 1A 5 AT SR A s SET, BB A = ABET . R3E AP &
HAE GRS R AESE T ) AR AR T A .

2.4. Gt

AWFIER FH SPSS 23.0 1 R 4.4.0 BAFFATHAR 94T, & IS MHELL AL EH x+s &R, A
FLECRFH ¢ £050 . AFFA IES A rESMEEERH M (Q1, Q3)FR, AR FH Wilcoxon £ . 43
R H (%) 3R, AREECRH Rk, KHZER logistic 1A 7347 FAa 50 A1 BRI =K
FESRVPN BAR 5N AR T2 MM R G, #HATASHT, 708 BAR KP5S8 . Fhik
N HAE FHREZ (B2 B AAEA EAE . P<0.05 NZERA SR L.

3. 5§
3.1, BEERISE

AW T AL WAL 2008 FEEE 2019 FIAAIN AP B3 4233 1, IRIEHERSRFRUEHERR G, B4 904 5] AP
B, TFHER 66.02+4558 %, HAr it 399 1)(44.1%), HE 505 41(55.9%). HR4E AP 2 3B i
MR, 7 NAFTEH 789 BHFIZET-H15 #l). Wik | B, SAEHEMLEL, JET-4H B N F R
K, WHEESAE IO H AN S CVUEEFEH KAE. Bhak, FET-4 821 B8 & B AU MROKTFRAR,
T B B 7l B, MR, MUK, IMopE, Agii, MR, mRsEsEE, wEr, 8571,
SAPS 11 V43 F Sofa W-or 3%, HAERER KK, T2 5 H MEE 249358 P <0.05).
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Table 1. Baseline comparison between the survival group and the mortality group in the hospital for patients with severe AP

F 1. EE AP BERAFEES T HIELLR

A R (n = 904) TEi% 4 (n = 789) T4 (n = 115) P-value
FHe, A 66.02 + 45.58 64.38 + 43.90 77.33 + 54.66 0.004
AL, (%) 0.879
B 505 (55.9%) 440 (48.7%) 65 (7.2%)
2 399 (44.1%) 349 (38.6%) 50 (5.5%)
PR, (%) 0.005
HAA 601 (66.5%) 532 (58.8%) 69 (7.6%)
EYEUN 89 (9.8%) 83 (9.2%) 6 (0.7%)
oA Ak 214 (23.7%) 174 (19.2%) 40 (4.4%)
B, cm 168.51 +10.59 168.56 + 10.50 168.17 +11.19 0.731
RE, kg 84.39 +21.16 84.50 +24.33 83.67 +23.06 0.715
BMI, kg/m? 29.58 +7.31 29.60 +7.34 29.42+7.16 0.807
IMLE, (%) 0.233
7 464 (51.3%) 399 (44.1%) 65 (7.2%)
fa 440 (48.7%) 390 (43.1%) 50 (5.5%)
PEPRI, (%) 0.518
7 621 (68.7%) 539 (59.6%) 82 (9.1%)
H 283 (31.3%) 250 (27.7%) 33 (3.7%)
DEEE, (%) 0.005
¥ 705 (78.0%) 627 (69.4%) 78 (8.6%)
fa 199 (22.0%) 162 (17.9%) 37 (4.1%)
SHELAUETE, (%) 0.008
7 886 (98.0%) 777 (86.0%) 109 (12.0%)
H 18 (2.0%) 12 (1.3%) 6 (0.7%)
BIEE N, (%) 0.153
T 743 (82.2%) 643 (71.1%) 100 (11.1%)
fa 161 (17.8%) 146 (16.2%) 15 (1.7%)
15 BH ZEVE IR, (%) 0.048
7 878 (97.1%) 763 (84.4%) 115 (12.7%)
<) 26 (2.9%) 26 (2.9%) 0 (0.0%)
MR MAYER, % <0.001
T 816 (90.3%) 748 (82.7%) 68 (7.5%)
H 88 (9.7%) 41 (4.5%) 47 (5.2%)
I3 B T [AIBE,  mmol/L 1428 £3.78 13.86 £3.34 17.15+5.14 <0.001
HEH, g/dL 2.91+0.62 2.96 +0.61 2.54+0.61 <0.001
IMJRF%, mg/dL 26.22 £26.33 22.69 £22.88 50.46 + 34.57 <0.001
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MWL, mg/dL
K%, mg/dL
ZL4HM LA, %
F4AE, <1070
MLEH, gL
MR, x10°/L
IMFLEE, mmol/L

M3 fmREZEE, mmol/L

BN, mmol/L
HEF, mmol/L
HEINLAG R TR, D
ERAERER K, R
ICU {ERert K, K
SAPS V143 11
SOFA 43

1.56 £1.81
135.00 + 72.35
30.62 £4.80
12.57+£7.41
102.61 +16.43
26543 +177.15
2.11+£2.34
301.60 + 15.70
138.22 +4.96
4.17+£0.81
15.54 £4.13
16.70 £ 15.62
7.60 £ 10.76
36.88 +£16.11
5.15+3.78

1.45+1.70
132.31 £ 68.92
30.65+4.78
1236 +7.26
102.87 +16.44
274.23 £ 180.20
1.73 £1.51
299.72 £ 14.20
137.99 + 4.61
4.14+0.79
15.52+4.19
16.54 +14.99
7.02+10.17
34.18 +14.03
4.55+3.25

2.37+2.29
153.48 +£90.73
30.45+5.00
14.06 = 8.19
100.9 +£16.33
205.06 + 141.13
4.70 £4.46
314.47 £ 19.15
139.80 £ 6.69
4.36+£0.95
15.70 £ 3.65
17.76 £ 19.40
11.59 £13.51
55.38+17.31
9.25+4.57

<0.001
0.003
0.683
0.021
0.221
<0.001
<0.001
<0.001
<0.001
0.007
0.650
0.434
<0.001
<0.001
<0.001

E: BMI, HRFEIREG SAPS P4 11, WL EPEAEEE) I; SOFA, FH 48 E Zlitsr.

3.2. BRI SE ST

iR, BAR KFS5ERE AP BE BN ERILT- R EIEMH KL X R. & BAR M7HeE, =
AP B FHFIBE AL T RIZHTH NP <0.001). 24 BAR /KT 5.690 i, BAR fF% 4R HEFET- ) OR
F195% CI N 1.036 (1.011~1.062) (14 1).

A RPEFET

10

OR:1.331
95%Cl|:0.771-2.299
P-value = 0.305

OR:1.036
95%Cl:1.011-1.062
P-value =0.005

Reference: 5.690

T T T
200 300 400

BIkid

T
100

BUN/AIb

¥E: BUN/Alb: IMJRFRESIMIE A& AR,

Figure 1. Restricted cubic spline plot showing the relationship between BAR
and in-hospital all-cause mortality in patients with AP
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3.3. Logistic BJ3 34

BT RN E logistic BIVAGHTEAUR I, FLER Bt A4 LT 2 1 Hitill #5 #5 (OR = 1.05, 95% CL:
1.03~1.08, P<0.001, &A1), fEFSH] 7R MERAFIREAL RS, BAR KPR FERE N 4 FE ST
A fE G 2 (OR = 1.07, 95% CI: 1.05~1.10, #8781, ffa, R I, FRATAEE 74 1 Pk
BUN F1 Alb AT A A &, BAR 38R 2 AP 35 B N 4 [RIFE T3 [ A7 i Al 2 (OR = 1.05,  95% CIL:
1.03~1.08). 7ESEARIEMAA T, SHEMRDI B4 QDM EL, BAR %5 PU 47 £ 4 1 Be N 4= R P 5
T ) ORs 1 95% CIs 43 7N 1.66 (0.46~6.03)+ 4.47 (1.43~13.96)F1 7.98 (2.56~24.84) (¥ 2).

Table 2. Correlation between BUN/AIb and the risk of in-hospital all-cause mortality.
=2 MEREFSMEREBMELRSRASE M TRKEAHEXYE

BAR P T PR T A I
OR (95% CI) OR (95% CI) OR (95% CI)
1.09 (1.07, 1.11) #** 1.07 (1.05, 1.10) *** 1.05 (1.03, 1.08) ***
B R

Q1, mmol/L 1.00 1.00 1.00
Q2, mmol/L 2.06 (0.61, 6.91) 2.14(0.63,7.22) 1.66 (0.46, 6.03)
Q3, mmol/L 8.21 (2.84,23.75) *** 7.86 (2.68,23.01) *** 4.47 (1.43,13.96) **
Q4, mmol/L 27.14 (9.72, 75.80) *** 28.39 (10.07, 79.99) *** 7.98 (2.56, 24.84) **+
P for trend <0.001 <0.001 <0.001

#¥: OR, oddsratio: HGfELl; CI, confidence interval: EAZX[; Q1, 0.357~3.200 mmol/L; Q2, 3.201~5.690 mmol/L;
Q3, 5.691~11.929 mmol/L; Q4, 11.930~70.952mmol/L; **P<0.01, ***P<0.001; & 1 RiFBALE, #A IR
SRS MR, FRREEEAT RS BIEY I ARFEAERE. M. FREE. BMILL mifiE. BEIRBE. LJEEED. Stk DUAESE.
PR AT PR SE VR . BB R FIBE, ARA, MIRERR, mULEF, mopE, geies, agim, masE
H, M/MR, MAR, RRESEE, W8T, M1, BMEEENE, SAPS T4 IL Al SOFA 1¥4r k7%

3.4. BAR Bt& SAPS ¥4 II 5{ SOFA 9% F2 E 43T = FmiN &

BAME A E BAR, SAPS ¥4 11, SOFA i¥4), BAR Bt& SAPS V¥4 11 LA FLEREC & SOFA 15
AR ROC B2 N THARR TN AP & B N A R T XU . Wil 2 iz, A8 & BAR BT EE ) ROC
i 2 T e P 4 DRI BE T XU ) AUC 4 0.831, SAPS 34> T Tl AP & B N & RIBE T XS AUC A
0.811, SOFA ¥4t T- Tl AP Bt A 4 RIAE T XU ) AUC 24 0.792, BAR k& SAPS 143 11 LA K& SOFA
PR TR AP HE35 Be N A R AE T XU (1) AUC 24 0.865

3.5. WeHHT

A, BAOTUNER . MR R, BMIL M EE 259008 DL s I 4 PR s v
JE S 55 I RIE E— PR R BAR 7K FIBE N A RSB T A DG . ZE1E] 3 1, AT I BAR SRt N4 A
PERCT R LR PE IEAH OGS, (e TR R B, B B silct:, TR, T MEE, 2
MBS, AeiimiiE, GRRE, TTEEEIRI AR . Wk 3 s, BAR 5kA4
DRIBE T 38 2 (8] R DR IRAE 5 23 P2 R B 4 35 () 38 BAR AR, A4 F & (P for interaction = 0.001). = ifil
JE (P for interaction = 0.001). ¥ &5 (P for interaction = 0.007)~ 184 & {5 (P for interaction = 0.002) 1 &
TEPEZ5Y)E FH(P for interaction = 0.027), HE/IXLLIGRFFAE AT AE T BAR 50T RS 2[RI R . (S
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Figure 2. ROC curves for predicting in-hospital all-cause mortality risk in patients
with AP using different indicators and combinations of indicators
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Figure 3. Trend plots showing the correlation between BAR levels and in-hospital all-cause mortality
rate in different subgroups

Bl 3. FEILAF BAR K FEBRAZEETROBXEEEE

Table 3. Subgroup analysis of the correlation between BUN/AIb and in-hospital all-cause mortality rate.
=3 WASHTIRERSMEREBMEL R A S E M TRAEXY

Bl Ql Q2 Q3 Q4 P for trend P for interaction
R 0.108
<60 Ref. 1.21(0.57,4.97) 3.44(0.84,14.11)  4.75(1.11,20.24) * 0.010
>60 Ref. 5.85(0.48,71.27) 15.32(1.46,160.81) * 23.02 (2.18,243.33) *  <0.001
P51 0.171
Ttk Ref. 1.07 (0.15,7.54)  3.20(0.64,15.98)  8.41 (1.71,41.38) <0.001
i Ref. 3.18(0.52,19.45) 7.96 (1.46,43.33)*  9.28 (1.74, 49.59) * 0.003
T 0.001
SEIPN Ref. 1.38(0.66,2.24)  2.76(0.82,9.29)  5.69 (1.72, 18.85) **  <0.001
BMA Ref. 1.17(0.74,1.96)  2.58 (0.91,8.75)  4.45(1.55,15.15) **  0.004
FoAh A Ref. 1.08(0.66,1.94)  2.06(0.82,7.29)  3.69 (1.32,13.85) **  0.020
BMI 0.092
<30 Ref. 2.96 (0.54,16.16) 5.26 (1.06,26.00) *  8.13 (1.65, 39.96) * 0.003
>30 Ref. 1.38(0.23,4.58)  3.32(0.63,17.56)  7.96 (1.50, 42.20) * 0.001
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& L& 0.001
o Ref. 1.84(0.32,10.59) 4.23(0.83,21.52)  6.35(1.32, 30.60) * 0.042
A Ref. 1.57(0.20,12.17) 2.56 (0.44,14.79) 18.12 (3.47,94.70) **  <0.001
PRI 0.007
o Ref. 1.55(0.41,5.89)  2.78(0.83,9.34)  4.16 (1.22, 14.16) * 0.009
H Ref. 1.55(0.61,1.89)  1.78 (0.83,2.34) 1.16 (0.45, 2.16) 0.012
L B R 0.002
o Ref. 1.67 (0.46,6.08) 4.32(1.37,13.66) * 8.37 (2.66,26.35) ***  <0.001
H Ref. 0.91(0.56,2.08)  0.75 (0.37, 1.66) 1.37 (0.86, 2.35) 0.885
Mg & P21 A 0.027
7 Ref. 1.09 (0.26,4.63)  2.97(0.91,9.74)  6.84 (2.11,22.20) **  <0.001
H Ref. 1.01(0.15,3.42)  1.85(0.56,4.56)  3.58 (1.06, 6.75) * 0.025

#¥: OR: oddsratio: HGfELl; CI, confidenceinterval: EAZX[; Q1, 0.357~3.200 mmol/L; Q2, 3.201~5.690 mmol/L;
Q3, 5.691~11.929 mmol/L; Q4, 11.930~70.952mmol/L; ***P<0.001, **P<0.01, *P<0.05; HRIFER. TEH. Fh
Wi BMI. @il BERRE OB ERE) . SV USR8 SRR 12 R AR . BB B TR, A&,
MPRFE, MV, M, ZHMis, A4k, maEn, MR, AR, LR&EEEE, 8T, 88T,
HE MBI A], SAPS $F4) 11 f1 SOFA V¥ AT R

HRENE, RE ERTHAEM PAEREASEE S, AIFEETE LA NFR BAR ST R 2 [0 2
DL 2k %A A N, 754 AR B RS 1) B R, BAR DU 50T Fe 2 [a] (a5 Py 0.885,
PERZI L P AR SR AT - RV R XS iR, JELETE 2 i BAR X A8 T R ) T 280
AIRESZ B HAR R TP, WREAREA IR 80 A A A JEhE ™ R 2 555 .

4. g

BUN 5 ALB 1EANIRARH HAELTE bR, SR 22 R Y RS b B B . R R BAERT
AR 2 1 R e 2 7=, LR B 7K R A% e L A 2 1 o AU AR B 25 84 DAR B T RE FRARES o 1/ LTS
A EE R EEMIKE S, MUEERREBEETTRERESERN, ©25 2 MR 1E%IZ K&k
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