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Research Article

Abstract
Aim:  The Albumin-Bilirubin (ALBI) score, originally developed to assess liver function in patients with hepatocellular 
carcinoma, has recently gained attention as a prognostic marker in critically ill patients. This study aimed to evaluate the 
effectiveness of the ALBI score in predicting mortality among intensive care unit (ICU) patients.

Material and Methods: This retrospective study included 157 adult patients admitted to the ICU diverse clinical conditions, 
including sepsis, respiratory failure, trauma, acute neurological events, and post-cardiac arrest, between November 
2023 and November 2024. Clinical data, laboratory parameters, ALBI, SOFA, and APACHE II scores were assessed at ICU 
admission.  The ALBI score is calculated as follows: (log10 bilirubin [μmol/L] × 0.66) + (albumin [g/L] × −0.085).

Results: Among the study participants (mean age: 71.7 ± 18.6 years; 55.4% male), 42.7% had diabetes mellitus, 21.7% 
chronic kidney disease (CKD), 38.9% chronic obstructive pulmonary disease, 73.9% cardiovascular disease, and 19.7% 
malignancies. The overall mortality rate was 42.7%. Multivariable Cox regression analysis revealed that CKD (HR: 1.90; 95% 
CI: 1.07–3.39; p = 0.029), higher ALBI scores (HR: 1.65; 95% CI: 1.03–2.65; p = 0.038) and higher APACHE II scores (HR: 1.04; 
95% CI: 1.00–1.08; p = 0.031) were independent predictors of mortality. 

Conclusion: The ALBI score is an independent predictor of mortality among critically ill patients with heterogeneous clinical 
conditions in general ICU settings. By integrating hepatic dysfunction, nutritional status, and systemic inflammation, ALBI 
complements traditional prognostic tools and may enhance clinical decision-making and risk stratification.
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Introduction
Critically ill patients admitted to intensive care units (ICUs) – 
including those with sepsis, acute respiratory failure, severe 
trauma, acute neurological events, or post-cardiac arrest – 
face high mortality rates, often exceeding 15–50% in severe 
cases (1-4). To stratify risk and guide clinical management in 
such patients, clinicians frequently rely on established severity 
scoring systems like the Sequential Organ Failure Assessment 
(SOFA) and the Acute Physiology and Chronic Health 
Evaluation II (APACHE II). These scoring tools are widely used to 
predict ICU outcomes, but they involve complex calculations 
and require extensive clinical data, which can hinder rapid 
decision-making (5). This limitation has spurred interest 
in additional prognostic markers that might complement 
existing scores in critical care.

One emerging tool is the Albumin–Bilirubin (ALBI) score, 
originally developed as an objective measure of liver function 
to predict prognosis in patients with hepatocellular carcinoma 
(HCC) (6). The ALBI score is calculated solely from serum 
albumin and bilirubin levels, offering a simplified assessment 
of hepatic reserve compared to traditional liver scores. Notably, 
the ALBI score’s applicability has extended beyond its initial 
use in HCC; it has shown prognostic value in broader contexts, 
suggesting potential utility outside of hepatology (7). Recent 
studies have indeed explored the ALBI score in ICU cohorts. 
An elevated ALBI score has been independently associated 
with higher mortality in septic ICU patients (8), and similar 
findings have been reported in patients with severe trauma 

in the ICU (9). Likewise, in acute cardiac critical illness, such as 
ICU patients with heart failure, a higher ALBI score correlated 
with increased risk of all-cause mortality (10). Moreover, the 
ALBI score was demonstrated to be a superior predictor of in-
hospital mortality compared to established prognostic scoring 
systems like SOFA and APACHE II in acute pancreatitis patients 
(11). These observations suggest that the ALBI score captures 
important prognostic information in diverse critical illnesses, 
possibly reflecting the impact of systemic inflammation and 
liver dysfunction on patient outcomes. 

Despite its promising performance in various critically ill patient 
populations, the predictive utility of the ALBI score remains 
understudied in general intensive care settings. Moreover, 
current literature includes only limited investigations 
evaluating the ALBI score specifically within heterogeneous 
ICU cohorts comprising conditions such as sepsis, respiratory 
failure, trauma, acute neurological events, and post-cardiac 
arrest. Given this gap, we hypothesized that the ALBI score 
could serve as an effective prognostic tool to predict mortality 
among critically ill ICU patients. Thus, the primary objective of 
this study was to evaluate the effectiveness of the ALBI score 
in predicting mortality in this diverse ICU population.

Material And Methods
This retrospective study was conducted between November 2023 
to November 2024 on adult patients admitted to the tertiary-level 
reanimation ICU of Ordu State Hospital. The study was approved 
by the Ordu University Non-Interventional Clinical Research 

Öz
Amaç: Hepatoselüler karsinomlu hastalarda karaciğer fonksiyonunu değerlendirmek için geliştirilen Albümin-Bilirubin 
(ALBI) skoru, yakın dönemde kritik hastalarda prognostik belirteç olarak ilgi görmüştür. Bu çalışmada, yoğun bakım ünitesi 
(YBÜ) hastalarında ALBI skorunun mortaliteyi öngörmedeki etkinliğinin değerlendirilmesi amaçlandı.

Gereç ve Yöntemler: Bu retrospektif gözlemsel çalışmaya, Kasım 2023 ve Kasım 2024 tarihleri arasında, sepsis, solunum 
yetmezliği, travma, akut nörolojik olaylar ve kardiyak arrest sonrası gibi çeşitli klinik nedenlerle YBÜ'ye kabul edilen 157 
erişkin hasta dahil edildi. Klinik veriler, laboratuvar parametreleri ile ALBI, SOFA ve APACHE II skorları YBÜ’ye kabulde 
değerlendirildi. ALBI skoru, (log10 bilirubin [μmol/L] × 0,66) + (albumin [g/L] × -0,085) formülü ile hesaplandı.

Bulgular: Hastaların yaş ortalaması 71,7 ± 18,6 yıl olup, %55,4’ü erkekti. Hastaların %42,7’sinde diabetes mellitus, 
%21,7’sinde kronik böbrek hastalığı (KBH), %38,9’unda kronik obstrüktif akciğer hastalığı, %73,9’unda kardiyovasküler 
hastalık ve %19,7’sinde malignite mevcuttu. Genel mortalite oranı %42,7 bulundu. Çok değişkenli Cox regresyon analizinde 
KBH varlığı (HR: 1,90; %95 GA: 1,07–3,39; p = 0,029), yüksek ALBI skoru (HR: 1,65; %95 GA: 1,03–2,65; p = 0,038) ve yüksek 
APACHE II skoru (HR: 1,04; %95 GA: 1,00–1,08; p = 0,031) mortalitenin bağımsız prediktörleri olarak saptandı.

Sonuç: ALBI skoru, farklı klinik nedenlerle yoğun bakıma yatırılan hastalarda mortalitenin bağımsız bir belirleyicisidir. ALBI 
skoru, karaciğer fonksiyonu, beslenme durumu ve sistemik inflamasyonu birlikte yansıtarak geleneksel prognostik araçları 
tamamlamakta ve klinik karar verme süreçlerini destekleyici bir araç olarak kullanılabilir.

Anahtar Kelimeler: ALBI skoru, yoğun bakım, mortalite, prognostik skor, APACHE II, SOFA, albumin, bilirubin 
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Ethics Committee (Date: 20.12.2024, Approval No: 2024/207) and 
was carried out in accordance with the relevant ethical guidelines 
and the Helsinki Declaration (2013 Brazil revision). The need for 
informed consent was waived under the approval of the Local 
Ethics Committee due to the retrospective design.

During the study period, a total of 214 patients admitted to the 
tertiary-level reanimation ICU of the hospital were screened for 
eligibility. Adult patients aged 18 years or older, regardless of sex, 
were eligible for inclusion. Patients were included if they were 
either directly admitted to the ICU or transferred from another 
healthcare facility or department within the same institution. In 
patients with multiple ICU admissions, only the first admission 
was considered. Exclusion criteria were age under 18 years (n = 
2), ICU admission following elective surgery (n = 25), ICU stays 
shorter than 24 hours (n = 22), and missing data (n = 8). After 
exclusion criteria, 157 patients were included in the final analysis.

The hospital’s electronic information system and patient files 
were used to gather demographic and clinical data. Laboratory 
parameters were recorded at two time points: (1) Admission: 
upon ICU entry, and (2) Last available: for survivors, the value 
closest to the time of ICU discharge; for non-survivors, the 
last measurement obtained within 24 hours prior to death. In 
accordance with the ICU's standard treatment protocol during 
the study period, patients with serum albumin levels below 
2.5 g/dL had been administered 200 mL of a 20% albumin 
solution intravenously. Patients with anuric chronic kidney 
disease (CKD), oliguric acute kidney injury (AKI), or anuria were 
not administered albumin due to the risk of fluid overload. 

Definitions

The ALBI score is an evidence-based, objective, and easily 
applicable scoring system developed to assess liver function. 
It is calculated using only two basic biochemical parameters—
serum albumin and total bilirubin—and does not include any 
subjective components. The ALBI score is calculated as follows: 
(log10 bilirubin [μmol/L] × 0.66) + (albumin [g/L] × −0.085). 
According to this score, patients are categorized into three 
prognostic grades: Grade 1 for scores ≤ −2.60, Grade 2 for scores 
> −2.60 to ≤ −1.39, and Grade 3 for scores > −1.39.  Lower ALBI 
scores indicate better liver function, while higher scores reflect 
hepatic dysfunction and increased mortality risk [4].

The SOFA score is a widely used tool for mortality prediction and 
assessment of multiple organ failure in ICU patients, particularly 
those with sepsis. It evaluates six organ systems—respiratory, 
cardiovascular, central nervous, renal, coagulation, and 
hepatic—on a scale from 0 to 4. Higher scores are associated 
with increased mortality risk. For example, a SOFA score ≥14 is 
linked to mortality rates exceeding 95%, while a mean score > 
5.1 corresponds to a mortality rate of up to 84.4% [12,13].

The APACHE II score estimates mortality risk in ICU patients by 
integrating age, chronic health status, and 12 physiological 
parameters (e.g., body temperature, mean arterial pressure, 
arterial pH, serum sodium and potassium, creatinine, 
hematocrit, white blood cell count, and Glasgow Coma Scale 
score). Scores range from 0 to 71, with higher scores indicating a 
worse prognosis. For instance, mortality rates are approximately 
40% for scores of 20–24 and 73% for scores of 30–34 [14].

Statistical analysis
All analyses were conducted using IBM SPSS Statistics for 
Windows 20.0 (IBM Corp., Armonk, NY, USA) and Medcalc 11.4.2 
(MedCalc Software, Mariakerke, Belgium) software. The normal 
distribution of numerical variables was assessed using the 
Kolmogorov-Smirnov test. Data exhibiting a normal distribution 
were presented as mean ± standard deviation (SD), and 
comparisons between groups were made using the Student's 
T-test. Non-normally distributed data were displayed as median 
(interquartile range (IQR): 25-75 percentiles) and comparisons 
between groups were conducted using the Mann-Whitney U 
test. Cox proportional hazards regression was used to determine 
the impact of demographic, clinical and laboratory parameters 
on mortality during the observation period. Multivariable Cox 
regression analysis with the backward method was subsequently 
performed to identify any possible independent predictors of 
mortality. Receiver operating characteristic (ROC) curve analysis 
was performed to assess the diagnostic performance of the ALBI 
and APACHE II scores in predicting in-ICU mortality. Area Under 
the Curve (AUC) values are reported as AUC ± standard error 
(SE) with 95% confidence intervals (CI). Optimal cutoff values 
were determined by Youden’s index. Changes in laboratory 
findings between admission and discharge were evaluated 
using a mixed model analysis for repeated measures. Value of P 
< 0.05 were considered statistically significant.

Results 

The patients had a mean age of 71.7 ± 18.6 years, and 
the majority were male (55.4%). Among the patients, 
42.7% had diabetes mellitus, 21.7% had CKD, 38.9% had 
chronic obstructive pulmonary disease (COPD), 73.9% had 
cardiovascular disease, and 19.7% had malignant conditions. 
The most common reason for admission to the intensive care 
unit was respiratory failure (52.2%), followed by sepsis (21.0%), 
acute neurological events (10.8%), cardiovascular arrest (9.6%), 
and trauma (6.4%). Invasive mechanical ventilation (IMV) was 
required in 58.6% of the patients, while 16.6% needed non-
invasive mechanical ventilation (NIMV). Additionally, 45.6% 
required vasopressors, and 25.5% underwent hemodialysis. 
The median duration of ICU hospitalization was 9 days (range: 
2–68), with a mortality rate of 42.7% (n = 67).
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A 2.68-fold (95% CI = 1.58-4.57, p < 0.001) increase in mortality risk 
was observed in patients with CKD compared to those without. 
Admission due to acute neurological events was associated with 
lower mortality relative to sepsis (HR = 0.35, 95% CI = 0.13-0.98, p 
= 0.045). Patients who required IMV had a higher risk of mortality 
than those who did not (HR = 2.35, 95% CI = 1.07-5.87, p = 0.038). 
Likewise, patients with vasopressor requirements or those 
requiring hemodialysis demonstrated a significantly increased 
risk of mortality. Other demographic and clinical characteristics 
were not associated with mortality (Table 1).

At ICU admission, lower serum albumin levels were 
significantly associated with increased mortality risk (HR: 0.94; 
95% CI: 0.91–0.98; p = 0.004). Similarly, higher ALBI score was 
associated with higher mortality (HR: 1.85; 95% CI: 1.19–2.87; 
p = 0.007). SOFA (HR: 1.12; 95% CI: 1.05–1.20; p = 0.001) and 
APACHE II scores (HR: 1.05; 95% CI: 1.02–1.09; p = 0.003) were 
associated with increased mortality risk. In contrast, admission 
levels of bilirubin, CRP, and procalcitonin were not significantly 
associated with mortality (p > 0.05) (Table 2). 

All variables found to be significantly associated with mortality 
in univariable analysis (Table 1 and 2) were considered for 
inclusion in the multivariable regression analysis. However, 

the components of the ALBI, SOFA, and APACHE II scores 
were excluded due to potential multicollinearity with 
their respective composite scores. In the multivariable Cox 
regression analysis, CKD (HR: 1.90; 95% CI: 1.07–3.39; p = 0.029), 
higher admission ALBI score (HR: 1.65; 95% CI: 1.03–2.65; p = 
0.038), and higher APACHE II score at ICU admission (HR: 1.04; 
95% CI: 1.00–1.08; p = 0.031) were identified as independent 
predictors of mortality (Table 3). 

The optimal cut-off point for the ALBI score in predicting 
mortality was found to be > -2.3, yielding a sensitivity of 79.1% 
and specificity of 61.1% (AUC ± SE: 0.774 ± 0.04; 95% CI: 0.700–
0.837; p < 0.001). For the APACHE II score, the threshold was 
>13, with sensitivity and specificity values of 82.1% and 63.3%, 
respectively (AUC ± SE: 0.780 ± 0.04; 95% CI: 0.707–0.842; p < 
0.001). No statistically significant difference was found between 
the two scores in terms of diagnostic performance (ΔAUC ± SE: 
0.006 ± 0.05; 95% CI: 0.095–0.107; p = 0.900) (Figure 1).

Changes in laboratory parameters were more pronounced in 
non-survivors compared to survivors. In particular, the ALBI 
score showed a greater increase in non-survivors than in 
survivors (Table 4).

Table 1. Association between patients' demographic and clinical characteristics and mortality.

Variables Intensive Care Discharge Univariable Regression
Survivor n = 90 Deceased n = 67 HR (95% CI) p

Age, years 68.2 ± 20.5 76.0 ± 15.9 1.02 (0.98-1.03) 0.093
Gender, n (%)
Female 38 (42.2) 32 (47.8) ref
Male 52 (57.8) 35 (52.2) 0.75 (0.46-1.22) 0.243
Comorbidity, n (%)
Diabetes mellitus 39 (43.3) 28 (41.8) 1.28 (0.78-2.11) 0.324
Chronic kidney disease 11 (12.2) 23 (34.3) 2.68 (1.58-4.57) <0.001*
COPD 31 (34.4) 30 (44.8) 0.65 (0.39-1.09) 0.101
Cardiovascular disease 63 (70.0) 53 (79.1) 1.11 (0.61-2.01) 0.733
Malignancy 13 (14.4) 18 (26.9) 1.38 (0.79-2.40) 0.253
Reason for ICU admission, n (%)
Sepsis 18 (20.0) 15 (22.4) ref
Respiratory failure 46 (51.1) 36 (53.7) 1.14 (0.70-1.85) 0.606
Trauma 10 (11.1) - 0.50 (0.10-11.60) 0.995
Acute neurological event 12 (13.3) 5 (7.5) 0.35 (0.13-0.98) 0.045*
Cardiovascular arrest 4 (4.4) 11 (16.4) 1.17 (0.61-2.27) 0.635
Ventilator requirement, n (%)
No 38 (42.2) 1 (1.5) ref
NIVM 21 (23.3) 5 (7.5) 1.15 (0.45-2.98) 0.770
IMV 31 (34.4) 61 (91.0) 2.35 (1.07-5.87) 0.038*
Vasopressor requirement, n (%)
No 49 (54.4) 2 (3.0) ref
Low 26 (28.9) 33 (49.3) 1.37 (0.84-2.22) 0.210
High 15 (16.7) 32 (47.8) 1.58 (1.08-2.67) 0.033*
Need for hemodialysis, n (%) 10 (11.1) 30 (44.8) 2.02 (1.24-3.30) 0.005*
Length of ICU stay, days 8.0 (4.0-12.0) 10.0 (6.0-22.5) - -
The data are expressed as the mean ± SD or median (IQR) or number (%). * P-value <0.05 shows statistical signi%cance. CI, con%dence interval; COPD, chron-
ic obstructive pulmonary disease; HR, hazard ratio; ICU, intensive care unit; IMV, invasive mechanical ventilation; NIVM, non-invasive mechanical ventilation.
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Figure 1. Diagnostic performance of ALBI and APACHE II scores in 

predicting mortality.

Discussion
The current study provides significant evidence supporting 
the prognostic value of the ALBI score in predicting mortality 
among patients admitted to the ICU for various clinical reasons. 
While the ALBI score has predominantly been evaluated within 
hepatology-focused populations, our findings highlight its 
effectiveness as a predictive tool across a diverse ICU cohort, 
including patients hospitalized due to respiratory failure, 
sepsis, trauma, acute neurological events, and post-cardiac 
arrest conditions. Specifically, we demonstrated that higher 
ALBI scores at ICU admission independently predict increased 
mortality risk, along with CKD and higher APACHE II scores. These 
findings emphasize the broader clinical relevance of the ALBI 
score, suggesting it can be effectively utilized in ICU settings as 
a simple, objective, and valuable tool for risk stratification. 
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Table 2. Association of laboratory and clinical severity parameters with mortality.

Variables Intensive Care Discharge Univariable Regression
Survivor n = 90 Deceased n = 67 HR (95% CI) p

Albumin, g/dL 34.6 ± 6.0 31.7 ± 5.8 0.94 (0.91-0.98) 0.004*
Bilirubin, mg/dL 0.4 (0.3-0.7) 0.5 (0.3-0.8) 1.04 (0.65-1.68) 0.864
CRP, mg/ dL 81.0 (28.6-134.0) 63.7 (23.4-144.4) 0.98 (0.96-1.01) 0.216
Procalcitonin, ng/mL 0.3 (0.1-1.2) 0.7 (0.2-2.5) 0.99 (0.97-1.01) 0.113
ALBI score -2.4 ± 0.6 -2.1 ± 0.5 1.85 (1.19-2.87) 0.006*
SOFA score 5.0 (3.0-7.8) 8.0 (6.0-10.0) 1.12 (1.05-1.20) 0.001*
APACHE II score 11.0 (8.0-16.0) 19.0 (14.0-24.0) 1.05 (1.02-1.09) 0.003*
The data are expressed as the mean ± SD or median (IQR) or number (%). * P-value <0.05 shows statistical signi%cance. ALBI, albumin–bili-
rubin score; APACHE, acute physiology and chronic health evaluation; CI, con%dence interval; CRP, C-reactive protein; HR, hazard ratio; ICU, 
intensive care unit; SOFA, sequential organ failure assessment.

Table 3. Independent risk factors associated with mortality.

Variables HR 95% CI pLower Upper
Chronic kidney disease 1.90 1.07 3.39 0.029*
ALBI score 1.65 1.03 2.65 0.038*
APACHE II score 1.04 1.00 1.08 0.031*

-2Log Likelihood = 501.7; p < 0.001
* P-value <0.05 shows statistical signi%cance.  ALBI, albumin–bilirubin score; APACHE, acute physiology and chronic health evaluation; CI, 
con%dence interval; HR, hazard ratio.

Table 4. Changes in laboratory parameters at admission and discharge in deceased and surviving patients.

Variables Survivor p Deceased p ΔpAdmission Last available Admission Last available
Albumin, g/dL 34.6 ± 6.0 30.6 ± 4.7 <0.001* 31.7 ± 5.8 24.1 ± 5.0 <0.001* <0.001*
Bilirubin, mg/dL 0.4 (0.3-0.7) 0.4 (0.3-0.6) 0.213 0.5 (0.3-0.8) 0.8 (0.4-1.3) <0.001* <0.001*
CRP, mg/ dL 81.0 (28.6-134.0) 52.0 (26.0-92.2) 0.005* 63.7 (23.4-144.4) 170.0 (100.3-238.0) <0.001* <0.001*
Procalcitonin, ng/mL 0.3 (0.1-1.2) 0.2 (0.1-0.5) <0.001* 0.7 (0.2-2.5) 2.6 (1.0-9.1) <0.001* <0.001*
ALBI score -2.4 ± 0.6 -2.0 ± 0.4 <0.001* -2.1 ± 0.5 -1.3 ± 0.5 <0.001* <0.001*
SOFA score 5.0 (3.0-7.8) 4.0 (2.0-6.0) 0.002* 8.0 (6.0-10.0) 13.0 (11.0-15.0) <0.001* <0.001*
APACHE II score 11.0 (8.0-16.0) 10.5 (8.0-14.0) 0.008* 19.0 (14.0-24.0) 32.0 (26.0-36.0) <0.001* <0.001*
The data are expressed as the mean ± SD or median (IQR) or number (%). * P-value <0.05 shows statistical signi%cance. Δp re0ects the 
between-group di&erence in the change of laboratory parameters from admission to discharge between patients who survived and those 
who did not. ALBI, albumin–bilirubin score; APACHE, acute physiology and chronic health evaluation; CRP, C-reactive protein; ICU, intensive 
care unit; SOFA, sequential organ failure assessment.
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Our study highlighted several clinical factors associated with 
increased mortality risk, including CKD, IMV, and vasopressor 
requirement. However, in addition to ALBI and APACHE II, only 
CKD remained an independent predictor after multivariable 
adjustment. One large sepsis study reported CKD approximately 
doubled 90-day mortality risk (HR ~2.3), independent of APACHE 
II and SOFA scores (12). The immunologic and metabolic 
derangements associated with CKD—such as uremic immune 
dysfunction and accumulation of inflammatory mediators—
likely heighten vulnerability to critical illness, thereby explaining 
this association (12). In contrast, although IMV and vasopressor 
use were associated with mortality in univariate analyses, they 
were not independently predictive in multivariable models, 
likely due to their close relationship with the acute severity of 
illness already captured by scoring systems such as APACHE II 
and SOFA. Mechanical ventilation requirement is a recognized 
indicator of severe respiratory failure or profound neurological 
impairment, correlating with mortality rates ranging from 
approximately one-third in high-resource settings to two-
thirds in resource-limited settings (13). Similarly, vasopressor 
use typically denotes significant hemodynamic instability, such 
as septic or cardiogenic shock, which inherently carries high 
acute mortality risks (14). Thus, our findings emphasize that 
both chronic conditions, such as CKD, and acute physiological 
disturbances captured by SOFA and APACHE II scores collectively 
contribute to the overall mortality risk in ICU patients. 

The present study supports the finding that higher APACHE 
II scores are independently associated with mortality, in line 
with numerous studies conducted in ICU populations (15-
19). As a defined component of the SOFA score, bilirubin 
plays a key role in assessing hepatic function. It can signify 
ischemic hepatopathy (“shock liver”), hemolysis, or resorptive 
bilirubinemia from extensive tissue injury, all of which portend 
a worse prognosis. Hyperbilirubinemia, which occurs in nearly 
40% of critically ill ICU patients, is linked to higher organ failure 
rates and mortality (20, 21). Although this highlights the 
relevance of SOFA, previous studies have demonstrated that it 
shows diagnostic performance comparable to that of APACHE 
II (22). On the other hand, the SOFA score was significant in 
univariate analysis but lost its significance in the multivariate 
model, possibly due to acute physiology and liver dysfunction 
being accounted for by APACHE II and ALBI. 

Hypoalbuminemia is a well-recognized marker of severe 
illness, poor nutritional reserve, and systemic inflammation. 
A substantial reduction in serum albumin levels is commonly 

observed in critically ill patients (23). In one ICU study, 
patients with profoundly low admission albumin (<~18.5 
g/L) had more than double the mortality rate of those 
with higher albumin (52% vs 31%) (24). Yet albumin is not 
included in SOFA and APACHE II, meaning those scores may 
underweight the prognostic impact of chronic malnutrition 
or ongoing inflammatory burden. The ALBI score uniquely 
combines bilirubin with albumin, thus providing a more 
comprehensive assessment of liver function, metabolic 
stress, and inflammatory status. This integrative characteristic 
likely explains ALBI's superior predictive value for mortality 
observed in our adjusted multivariable model, consistent 
with prior evidence in heterogeneous ICU populations (8-
11). Furthermore, in critically ill acute pancreatitis patients, 
ALBI demonstrated superior discrimination for in-hospital 
mortality (AUC: 0.86) compared to SOFA (0.72) or APACHE II 
(0.83) and was an independent risk factor for poor outcome 
(11). Likewise, recent large cohort analyses in sepsis have 
shown a near-linear relationship between higher ALBI values 
and increased death risk (adjusted HR ~1.5 per ALBI point) (8). 
The present study extends these observations across diverse 
ICU admission diagnoses – including sepsis, respiratory 
failure, trauma, acute neurological events, and cardiac arrest 
– indicating that ALBI’s prognostic value is broadly applicable. 
Also, the diagnostic performance of the ALBI score was similar 
to that of the APACHE II score in the overall ICU cohort. The 
threshold values of the ALBI score vary across different ICU 
cohorts. In cardiac surgery intensive care unit patients, the ALBI 
cut-off for predicting mortality was reported as -2.44, while in 
heart failure cohorts, thresholds ranged between -2.19 and 
-1.92 (25-27). In sepsis cohorts, ALBI scores greater than -1.39 
have been associated with an increased risk of mortality (8). 
The cut-off value identified in our study (> -2.3) is consistent 
with these findings and supports the overall applicability of 
the ALBI score across various intensive care settings.

The current study had several notable limitations. First, the 
retrospective retrieval of data from the hospital information 
management system carries the risk that some clinical parameters 
may have been missing or recorded inconsistently, which could 
introduce information bias into the interpretation of our findings. 
Second, the single-center design limits the generalizability 
of the results to all ICU patient populations. Third, the serum 
albumin and bilirubin levels used to calculate the ALBI score can 
be influenced by factors such as the patient’s hydration status, 
nutritional state, and ongoing treatments. Finally, the causes of 
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death were not classified in detail, preventing a granular analysis 
of the specific factors leading to mortality. Future prospective, 
multicenter studies with larger and more diverse ICU cohorts 
are warranted to validate these findings, assess the temporal 
dynamics of the ALBI score, and explore causal mechanisms 
driving mortality in critically ill patients.

Conclusion
This study demonstrated that the ALBI score at ICU admission 
independently predicts mortality among critically ill adult 
patients admitted with diverse diagnoses, including sepsis, 
respiratory failure, trauma, acute neurological events, and 
cardiovascular arrest. Given that ALBI uniquely incorporates 
serum albumin, which is absent from widely used ICU 
prognostic scores such as SOFA and APACHE II, it provides 
additional prognostic value by capturing nutritional and 
inflammatory status alongside acute hepatic dysfunction. 
Therefore, ALBI may be beneficial for risk stratification and 
clinical decision-making in general ICU settings.
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