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A study on the correlation between first-day serum albumin on ICU admission and in-
hospital mortality risk in patients with acute pancreatitis

HUANG Dongya, HOU Chaoqun, GE Wanli, PENG Yunpeng, JIANG Kuirong, LI Qiang’

Department of Pancreas Center, the First Affiliated Hospital of Nanjing Medical University , Nanjing 210029, China

[Abstract] Objective: To investigate the association between first-day serum albumin (ALB)levels upon intensive care unit (ICU)
admission and in-hospital mortality in patients with acute pancreatitis (AP), and to explore its potential non-linear nature. Methods:
This retrospective study analyzed data from 728 adult AP patients admitted to the ICU for the first time from2008 to 2019, sourced from
the MIMIC-1V database. First-day ICU ALB levels and relevant clinical data were extracted. Multivariate logistic regression models
were used to assess the linear relationshipbetween ALB and in - hospital mortality. Generalized additive models (GAM) and two -
piecewise linear regression models were employed to explore non-linear relationships and identify inflection points. Results: After
adjusting for multiple confounders, each 1 g/l increase in first-day ICU ALB was associated with a 27% reduction in in-hospital
mortality risk (OR=0.73, 95% CI: 0.59-0.92, P=0.007). GAM analysis further revealed a significant non-linear relationship between
ALB and in-hospital mortality, with an inflection point at 28 g/L. When ALB was<28 g/L, each 1 g/L increase in ALBwas associated
with a 56% significant reduction in mortality risk (OR=0.44, 95%CI: 0.26-0.73, P=0.001) ; however, no statistical significance was
observed when ALB > 28 g/I.. Conclusion: First-day ICU serum ALB levels in patients with AP demonstrated a significant non-linear
negative association with in-hospital mortality. An ALB level of 28 g/L. was identified as an important clinical inflection point for
distinguishing high-risk patients. Early monitoring and attention to ALB levels are crucial for risk stratification and clinical decision-
making in AP patients.
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Table 1 Baseline characteristics of 728 patients with AP

Variable ALB<30 g/L.(n=310) ALB=30 g/L.(n=418) P
ALB(g/L) 23.0+33 33.6+4.5 <0.001
Age(years) 58.8 +16.5 57.4+17.8 0.261
Sex[n(%)] 0.638
Male 176(56.8) 230(55.0)
Female 134(43.2) 188(45.0)
BMI(kg/m*) 30.6+7.1 309 +8.1 0.728
APSII 65.1 +26.4 52.2+23.0 <0.001
SAPSII 420+ 17.2 36.7 +16.2 <0.001
SOFALM(Pss, P35 ] 8.0(4.0,12.0) 6.0(3.0,10.00 0.003
CCILM(Pas,s P5) ] 4.0(2.0,6.0) 3.5(2.0,6.00 0.823
Temperature (°C) 36.7 £ 1.1 36.9+0.8 0.005
Heart rate (hpm) 104.7 +23.2 101.1 +20.8 0.031
Respiratory rate (breaths/min) 23.0+6.9 214+6.2 <0.001
MAP(mmHg) 82.7 £ 18.8 88.7+19.4 <0.001
Sp0.(%) 95.9+4.2 95.8 +4.6 0.777
WBC[X10°/L, M(Pss, Pss) ] 13.2(9.1,18.9) 12.0(8.6,18.2) 0.134
Hematocrit(%) 31975 352+79 <0.001
Hemoglobin (g/dL) 104 £2.5 11.7+2.6 <0.001
Platelet[ X10°/L, M(Pss, P35) ] 195.0(129.2,308.0) 186.0(126.0,261.0) 0.057
PaO.[ mmHg, M(Pss, Ps) ] 101.0(79.0, 151.00 97.5(74.0, 149.8) 0.315
Base excess[ mmol/L, M(Pss, Pr5) ] -3.0(-10.0,0.00 -3.0(-8.0,0.0) 0.340
Bicarbonate (mmol/L) 20.3+5.9 20.6 +5.6 0.505
Anion gap(mmol/L) 153 +£5.8 17.5£5.7 <0.001
Lactate[ mmol/L, M(Pss, Pss) ] 1.9(1.3,3.4) 1.7(1.1,3.4) 0.208
Creatinine[ mg/dL, M(Pas, Py5) ] 1.2€0.7,2.2) 1.1€0.8,1.9) 0.427
BUNLmg/dL, M(Pss, P:5) ] 23.0(14.0,42.8) 20.0(12.0,35.0) 0.017
ALT [U/Ls M(Pas, P2 ] 41.0(22.0,115.5) 59.0(26.0 , 175.00 <0.001
AST LU/L, M(Pss, Pr5) ] 62.0(32.0,167.5) 90.0(40.2,225.2) 0.002
ALP [U/L; M(Pas, P19 ] 110.5(71.0,192.5) 97.5(65.0,162.0) 0.024
Total bilirubin[ mg/dL, M(Pas; Pys) ] 0.9€0.5,3.00 1.2€0.6,3.5) 0.030
Glucose[ mg/dL, M(Pas, P15 ] 128.0€101.0, 176.5) 129.0(105.0, 187.0) 0.202
Chloride (mmol/L) 104.1 £8.3 103.0£7.6 0.061
Calcium(mg/dL) 7.6+1.3 82+1.2 <0.001
Potassium (mmol/L.) 42+0.8 42+1.0 0.585
Sodium (mmol/L) 137.0£7.0 138.2 £ 6.0 0.015
Magnesium (mg/dL) 1.9+05 1.9+0.6 0.871
Phosphate[ mg/dL, M(Pss, Ps5) ] 3.5(2.7,4.6) 3.2(2.3,4.3) 0.008
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Variable ALB<30 g/L(n=310) ALB=30 g/L.(n=418) P
PT[s, M(Pss, P+5) ] 15.1(13.7,18.9) 14.4(12.9,18.2) 0.011
APTT[s, M(Pss, Pr5) ] 32.7(28.4,42.1) 29.9(26.4,36.4) <0.001
Fibrinogen[ mg/dL, M(Pss, Ps5) ] 346.0(187.8,503.8) 302.0(168.0,525.0) 0.475
Sepsis[n(%)] 0.004
No 75(24.2) 142(34.0)
Yes 235(75.8) 276(66.0)
AKI[n(%) ] <0.001
No 47(15.2) 113(27.00
Yes 263(84.8) 305(73.0)
Hypertension[n(%) ] 0.144
No 183(59.00 224(53.6)
Yes 127(41.00 194(46.4)
Diabetes mellitus[ (%) ] 0.476
No 219(70.6) 285(68.2)
Yes 91(29.4) 133(31.8)
CHF[n(%) ] 0.230
No 262(84.5) 339(81.1D
Yes 48(15.5) 79(18.9)
Severe liver disease[ n(%) ] 0.330
No 267(86.1) 349(83.5)
Yes 43(13.9) 69(16.5)
Renal diseases[n(%) ] 0.159
No 247(79.7) 350(83.7)
Yes 63(20.3) 68(16.3)
CPDLn(%)] 0.168
No 256(82.6) 328(78.5)
Yes 54(17.4) 90(21.5)
Malignancy[n(%) ] 0.217
No 279(90.0) 387(92.6)
Yes 31(10.00 31(7.4)
In-hospital mortality[n(%) ] <0.001
No 237(76.5) 362(86.6)
Yes 73(23.5) 56(13.4)
Length of hospital stay[days, M(Pas, Ps5) ] 19.0€10.5,31.7) 11.8(6.6,22.0) <0.001
Length of ICU stay[days, M(Pas, Pys) ] 4.7(2.2,11.1D 3.4(1.8,8.0) <0.001

ALB: albumin; BMI: body mass index; APS 1Il : acute physiology score iii; SAPS I : simplified acute physiology score i ; SOFA: sequential organ

failure assessment; CCI: charlson comorbidity index; MAP: mean arterial pressure; SpO.: peripheral oxygen saturation; WBC: white blood cell count;

Pa0,: partial pressure of arterial oxygen; BUN: blood urea nitrogen; ALT: alanine aminotransferase; AST: aspartate aminotransferase; ALP: alkaline

phosphatase; PT: prothrombin time; APTT: activated partial thromboplastin time; AKI: acute kidney injury; CHF: congestive heart failure; CPD: chronic

pulmonary disease.
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Table 2 Resulis of univariate analysis for in-hospital mortality

Variable OR(95%CID P Variable OR(95%CI) P
Age 1.02(1.01-1.04) <0.001 Malignancy
Sex No Ref
Male Ref Yes 2.43(1.38-4.31) 0.002
Female 1.16€0.79-1.70) 0.441 Temperature 0.66(0.55-0.80) <0.001
BMI 1.01€0.98-1.04) 0.385 Heart rate 1.00€0.99-1.01) 0.454
APSTI 1.04(1.03-1.05) <0.001 Respiratory rate 1.02€0.99-1.05) 0.239
SAPSTI 1.07(1.05-1.08) <0.001 MAP 0.98(0.97-0.99) <0.001
SOFA 1.26(1.20-1.31) <0.001 SpO. 0.93(0.89-0.97) <0.001
CCI 1.20(1.13-1.28) <0.001 WBC 1.04(1.02-1.06) <0.001
Sepsis Hematocrit 0.97(0.94-0.99) 0.010
No Ref Hemoglobin 0.88(0.81-0.95) <0.001
Yes 2.50(1.52-4.11) <0.001 Platelet 1.00(1.00-1.00) 0.014
AKI PaO, 1.00€0.99-1.00) 0.067
No Ref Base excess 0.93(0.90-0.96) <0.001
Yes 4.49(2.23-9.07) <0.001 Bicarbonate 0.95(0.92-0.98) 0.002
Hypertension Anion gap 1.06(1.02-1.09) <0.001
No Ref Lactate 1.22(1.12-1.32) <0.001
Yes 0.68(0.46-1.01) 0.054 Creatinine 1.23(1.13-1.34) <0.001
Diabetes mellitus BUN 1.02(1.01-1.03) <0.001
No Ref ALB 0.95(0.92-0.98) <0.001
Yes 0.93(0.61-1.41) 0.722 ALT 1.00(1.00-1.00> 0.713
CHF AST 1.00(1.00-1.00> 0.259
No Ref ALP 1.00(1.00-1.00> 0.014
Yes 1.75(1.11-2.76) 0.016 Total bilirubin 1.09(1.07-1.12) <0.001
Severe liver disease Glucose 1.00(1.00-1.00) 0.525
No Ref Chloride 0.98(0.96-1.00) 0.109
Yes 2.66(1.69-4.19) <0.001 Calcium 1.01€0.87-1.17) 0.897
Renal diseases Potassium 1.35(1.11-1.63) 0.002
No Ref Sodium 0.99(0.96-1.02) 0.393
Yes 1.49(0.94-2.37) 0.088 Magnesium 1.95(1.35-2.80) <0.001
CPD Phosphate 1.28(1.17-1.40) <0.001
No Ref PT 1.03(1.01-1.05) <0.001
Yes 0.97(0.60-1.57) 0.900 APTT 1.02(1.01-1.03) <0.001
Fibrinogen 1.00(1.00-1.00) 0.013

BMI: body mass index; APS IIl : acute physiology score iii ; SAPS Il : simplified acute physiology score ii ; SOFA: sequential organ failure assess-

ment; CCI: charlson comorbidity index; MAP: mean arterial pressure; SpO.: peripheral oxygen saturation; WBC: white blood cell count; PaO,: partial

pressure of arterial oxygen; BUN: blood urea nitrogen; ALT: alanine aminotransferase; AST: aspartate aminotransferase; ALP: alkaline phosphatase; PT:

prothrombin time; APTT: activated partial thromboplastin time; AKI: acute kidney injury; CHF': congestive heart failure; CPD: chronic pulmonary dis-

ease.
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Table 3 Association between ALB levels and the risk of in-hospital mortality in different models

Non-adjustedmodel Adjusted model
Variable OR(95%CI) P OR(95%CI) P
ALB 0.95(0.92-0.98) <0.001 0.73(0.59-0.92) 0.007
ALB tertile
<30 Ref Ref
30~35 0.53(0.32-0.87) 0.012 0.54(0.07-4.23) 0.561
>35 0.66(0.40-1.10) 0.109 0.75€0.06-9.87) 0.830
P for trend 0 0.033 0.669
AP BH NEY H ALB 7K 5 B 3 A6 T RS IR 28
% 107 PR ZR. WFFURIL, ARFE H ALB 2 Bt A8 T 4k
208 SEARYR R R EIR R R R S ALB KT
£ 061 1 g/L B P4 BE T XU 8 4 B 4K 27% (OR=0.73, 95%
F 04 CI:0.59~0.92, P=0.007) . B H E {2, B HL 2 I
j 0.2 M ARRNERHE, 45 507 T 28 o/Lo 24 ALB<28 ¢/L
o b, ALB B 53 55 56 AU KR P16 5 D)1 56 COR=
L o 0.44, 95% CI: 0.26~0.73, P=0.001) ; Tfij & §~ Sk 4% s
20 ZSALB3&,L>35 0w B, RECEGH R L. FR RN AP B 1 7
Bl EC#ENARTALBSEARTREEEEgy ORI R BT BB R R AR .
Xx&R REAE A 0 W 7C R T T ALB K5 AP 3%
Figure 1 A non-linear relationship between ALB and the TG R R Ocskay ZEP 2 461 51 AP B 3E 0 BT

risk of in - hospital mortality is shown by curve

fitting

TR, NPt 48 h N ALB<35 o/L [ B3, L ™ &
22 BE T F M I RRE ARG 57 S5t 3 39, 32 e Ik 1)

F4 FRAPADEREMERIEREALB SN TREMIELEX R

Table 4 Interpretation of the non-linear relationship between ALB and the risk of in-hospital mortality using a two-piecewise

linear model

Variable OR(95%CID P
Model 1
Linear effect 0.73(0.59-0.92) 0.007
Model IT
Fitting model using a two-piecewise linear model Inflection point(ALB)
<28 g/LL 0.44(0.26-0.73) 0.001
>28 ¢/L. 1.16€0.82-1.65) 0.401
P for log likelihood ratio test 0.002
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