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Antalya, Turkey 
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Abstract: Background: The Advanced Lung Cancer Inflammation Index (ALI) is a novel, comprehensive index 
that integrates inflammation and nutritional status, incorporating parameters such as albumin, body mass 
index (BMI), and the neutrophil-to-lymphocyte ratio (NLR). Unlike traditional inflammation biomarkers, this 
study aims to evaluate the prognosis of IPF patients by considering both inflammation and nutritional status. 
Method: A total of 102 patients with IPF were included in the study. Clinical data were obtained from the 
patients' medical records. NLR and ALI score were calculated based on data collected at the initiation of 
antifibrotic treatment using the following formula: Neut/Lym and albumin × BMI / NLR. Results: IPF subject 
subgroups in terms of ALI based on gender–age–physiology (GAP) stages (1,2,3), FVC (median split, <70% vs 
≥70%), DLCO (<51% vs ≥51%), 6-Minute Walk Test (6MWT) (<350 vs ≥350) and CCI (≤1 vs >1). ALI showed 
significant difference depending on the categories of GAP stage, FVC, DLCO, and 6MWT but these differences 
were not observed based on the charlson comorbidity index (CCI) categories (sırasıyla p=0.000, p=0.000, 
p=0.000, p=0.001, p=0.233). Receiver Operating Characteristic (ROC) curve analysis was performed to evaluate 
the sensitivity and specificity of ALI, albumin, NLR, and BMI in determining the mortality risk in IPF patients. 
ALI demonstrated a sensitivity of 63.6% and a specificity of 98.9% at a threshold of 11.2 (AUC = 0.945, 95% CI 
0.892–0.998, p < 0.000). Conclusion: We determined that ALI levels are significantly associated with disease 
severity and mortality in patients with IPF.  

Keywords: Idiopathic Pulmonary Fibrosis; Advanced Lung Cancer Inflammation Index; albümin; 
Body Mass Index; Neutrophil-to-Lymphocyte Ratio 

 

Background 

Idiopathic Pulmonary Fibrosis (IPF) is a chronic and progressive lung disease characterized by 
irreversible deterioration of lung function and a short median survival time. It is associated with an 
age-standardized mortality rate ranging from 0.5 to 12 deaths per 100,000 individuals [1]. 

IPF is unpredictable. While some cases exhibit a rapid decline, others progress more slowly. 
Additionally, some cases may experience exacerbations, leading to shorter survival times. Various 
lung function parameters have been proposed to distinguish between patients with different 
prognoses. Furthermore, there are scores that incorporate clinical, functional, radiological, and 
hematological data [2-4]. In recent years, there has been increasing interest in blood cell-derived 
inflammation indices. Although it remains unclear whether inflammation is a cause or a consequence 
of the fibrotic process, recent studies have indicated that inflammation plays a role in several stages 
of IPF pathogenesis [5]. 

Body mass index (BMI) and weight change are important features of nutritional status. BMI has 
also been recognized as a clinical indicator for assessing malnutrition in IPF, although its significance 
in IPF patients has not been fully established [6]. Previous studies have suggested that low BMI and 
weight loss are predictive of rapid decline in lung function [7]. The Advanced Lung Cancer 
Inflammation Index (ALI) is a novel, comprehensive index that integrates inflammation and 
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nutritional status, incorporating parameters such as albumin, BMI, and the neutrophil-to-lymphocyte 
ratio (NLR). Initially used to assess prognosis in cancer patients, ALI has gained attention for its 
ability to simultaneously evaluate both inflammation and nutritional status, and its role in 
inflammation-related conditions such as heart failure, coronary artery disease, hypertension, and 
diabetes [8]. These studies have demonstrated that a decreased ALI value (i.e., low BMI and albumin, 
high NLR) indicates poorer nutritional status and more severe inflammatory response in patients 
[9,10]. Consequently, inflammation may influence the prognosis of IPF patients not only directly but 
also indirectly through albumin and BMI. Therefore, relying solely on inflammation markers may 
not be sufficient to assess the prognosis of IPF patients, and there is an urgent need for new predictive 
indicators for a comprehensive evaluation. To date, no study has validated the prognostic value of 
ALI in IPF patients. In this study, we aimed to evaluate the prognostic impact of ALI and 
hypothesized that it could be useful in predicting mortality. 

Materials and Methods 

A retrospective review of medical records was conducted for 123 patients diagnosed with IPF at 
Antalya Training and Research Hospital between June 2020 and July 2024. IPF diagnosis was based 
on the identification of the usual interstitial pneumonia (UIP) pattern or possible UIP pattern using 
high-resolution computed tomography (HRCT), in accordance with the 2022 international consensus 
guidelines that exclude other interstitial lung diseases or overlapping conditions (11). All patients 
were over 18 years old, and clinical findings, hemogram results, and albumin levels were available 
within 24 hours of hospital admission. Exclusion criteria were: 1) missing data; 2) severe, life-
threatening disease in another system unrelated to IPF; and 3) confirmed lung cancer prior to 
admission. Based on these criteria, a total of 21 patients were excluded. Ultimately, 102 patients were 
included in the final analysis. 

Clinical data were obtained from the patients' medical records. Laboratory findings and results 
of pulmonary function tests (PFTs) were recorded with timestamps from the initiation of antifibrotic 
treatment. The Gender-Age-Physiology (GAP) score for diagnosis and the Charlson Comorbidity 
Index (CCI), used to classify comorbid conditions that might affect mortality risk, were calculated as 
previously described [12,13]. The date of diagnosis for each patient was designated as the date of the 
PFT. The observation period was calculated from the start date of antifibrotic treatment to the date of 
the last visit. The follow-up period ended in July 2024. Survival time was defined as the duration 
from the PFT date to the date of death or, if the patient was still alive at that time, to July 2024. When 
the final status could not be obtained from records, phone calls were made to determine survival 
status. NLR and ALI scores were calculated based on data from the initiation of antifibrotic treatment 
using the following formulae: Neut/Lym and albumin × BMI / NLR. When peripheral leukocytes 
were assessed, no patients were experiencing active infections. 

This study was approved by the Antalya Training and Research Hospital Human Research 
Ethics Committee on 13/06/2024 under decision no: 9/16. Since it was a retrospective study, the 
requirement for informed consent was waived. The study was conducted in accordance with 
institutional and/or national research committee ethical standards, as well as the Declaration of 
Helsinki and its subsequent amendments or similar ethical standards. 

Statistical Analysis 

Statistical analysis of the study data was performed using SPSS version 23.0. The normality of 
variable distributions was assessed using visual (histograms and probability plots) and analytical 
methods (Kolmogorov-Smirnov/Shapiro-Wilk tests). Descriptive statistics for normally distributed 
variables are reported as mean and standard deviation, while median and interquartile range (IQR) 
values are provided for non-normally distributed variables. Differences between groups were 
evaluated using t-tests/Mann-Whitney U tests and ANOVA/Kruskal-Wallis H tests, as appropriate. 
For categorical variables, frequencies and percentages are reported, and differences between groups 
were assessed using the Chi-square test. Pearson/Spearman correlation analyses were conducted to 
evaluate relationships between variables. The predictive performance of ALI and NLR levels for 
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mortality was analyzed using Receiver Operating Characteristic (ROC) curves. Sensitivity and 
specificity values for significant cutoff points were calculated. Statistical significance was considered 
for p-values less than 0.05, with a Type I error rate below 5% deemed statistically significant. 

Results 

Baseline Characteristics of the Study Population 

The demographic and clinical characteristics of the 102 IPF patients are summarized in Table 1. 
The average age of the study cohort at diagnosis was 70.4 ± 7.39 years, with an average BMI of 24.1 ± 
1.79 kg/m². The cohort comprised 78.4% male participants, and the majority were former smokers 
(71.6%). When categorized by GAP stages, 44 patients (43.1%) were in GAP stage 1, 32 patients 
(31.4%) were in GAP stage 2, and 26 patients (25.5%) were in GAP stage 3. The mean observation 
period was 33.4 ± 8.61 months, during which 11 patients (10.8%) died. Additionally, 15 patients 
(14.7%) experienced acute exacerbations of IPF (Table 1). 

Table 1. Characteristics of the study population. 

Subjects  

Gender, M/F(n/%) 80 (78.4) /22 (21.6) 

Age, years 70.4±7.39 

Smokers, never/current/ex (n)  13 (12.7)/ 16 (15.7)/ 73 (71.6) 

BMI (kg/m2) 24.1±1.79 

Disease duration (months) 33.4±8.61 

AE (n,%) 15 (14.7) 

Charlson Comorbidity Index  1.4±0.62 

GAP Stages   

I 44 (43.1) 

II 32 (31.4) 

III 26 (25.5) 

GAP index (1/2/3/4/5/6/7) 2 (2.0)/12 (11.8)/30 (29.4)/16 (15.7)/16 (15.7)/19(18.6)/7(6.9) 

Pulmonary function test   

FVC, %-pred 70.2±7.54 

FEV1, %-pred 74.7±7.43 

DLCO, % 49.7±11.82 

6MWT (meters) 359.2±49.42 

Laboratory variables  

Neutrophils (10^9/L) 5.50±1.26 

Lymphocytes (10^9/L) 1.7 ±0.35 

Monocytes (10^9/L) 1.7 ±0.35 

Albumin, g/dL 3.5±0.69 

LDH, U/L 212.9±65.90 

ALT (U/L) 22.8±28.70 

AST (U/L) 20.8±7.11 

NLR 3.3±1.05 
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ALI 29.6±15.32 

Survivor/Nonsurvivor (n/%) 91 (89.2)/ 11 (10.8) 

Data are expressed as mean ± standard deviation, median (interquartile range], or n (%). 

Abbreviations: BMI: body mass index, AE: acute exacerbation, GAP: gender, age and two lung physiology 
variables index, FVC:forced vital capacity, DLCO: diffusion capacity for carbon monoxide, 6MWT:six-minute 
walk test, AST:aspartate aminotransferase; ALT:alanine aminotransferase; LDH:lactate dehydrogenase NLR, 
neutrophil-lymphocyte ratio, ALI: advanced lung cancer inflammation index. 

We also compared IPF subject subgroups in terms of ALI based on GAP stages (1,2,3), with 
Forced Vital Capacity (FVC) (median split, <70% vs ≥70%), Diffusing Capacity for Carbon Monoxide 
(DLCO) (<51% vs ≥51%), 6-Minute Walk Test (6MWT) (<350 vs ≥350) and CCI (≤1 vs >1). ALI showed 
significant difference depending on the categories of GAP stage, FVC, DLCO, and 6MWT but these 
differences were not observed based on the CCI categories (sırasıyla p=0.000, p=0.000, p=0.000, 
p=0.001, p=0.233) (Table 2). Additionally, significant differences in NLR, BMI, and albumin levels 
were observed when individuals were grouped according to GAP stages (sırasıyla p=0.000, p=0.000, 
p=0.000). These significant differences were also observed when IPF patients were categorized into 
three groups based on their ALI levels (Quantile1 group (< 21,2), Quantile 2 group (21,3-31,4) and 
Quantile 3 group (>31,5). There were significant differences in albümin, BMI and NLR values between 
the subjects in Quantile1 groups and Quantile 2 groups (p=0.000), Quantile1 groups and Quantile3 
groups (p=0.000), Quantile 2 groups and Quantile 3 groups (sırasıyla p=0.000, p=0.000, p=0.000) (Table 
2). 

Table 2. Comparison of the clinical parameters and blood cell count indexes of the groups. 

  ALI 

  n Median (IQR) p 

GAP stages 1 (0-3) 44 38.5 (18.60)a  

0.00

0 

 

 2 (4-5) 32 21.6 (7.35)b 

 3 (6-8) 26 17.5 (10.72)c 

FVC(median split) <70 44 21.1 (9,58) 0.00

0  ≥70 58 31,3 (20,05 

DLCO <51 49 20.3 (10.75) 0.00

0  ≥51 53 32.0 (20.04) 

6MWT (meters) <350 36 19.6 (11.63) 0.00

1  ≥350 66 29.7 (17.65) 

     

Charlson 

Comorbidity Index 

≤1 65 27,5 (19,96) 0.23

3 

 >1 37 22,1 (12,59) 

 GAP stage 1 (n=44) GAP stage 1 (n=44) GAP stage 3 (n=26)  

BMI 25.2±1.30a 23.7±1.50b 22.5±1.42c 0,00

0 

NLR 2.5±0.71a 3.6±0.70b 4.1±1.15b,c 0,00

0 
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Albumin 4.0±0.53a 3.36±0.45b 2.93±0.11c 0,00

0 

Neutrophils 

(10^9/L) 

4.5±0.84a 6.1±0.76b 6.5±1.08b,c 0,00

0 

Lymphocytes 

(10^9/L) 

1,6 (0) 1.7 (0) 1.6 (0) 0,07

0 

Monocytes (10^9/L) 0.8 (0) 0.7 (0) 0.9 (0) 0,11

4 

ALI 38 (16,59)a 25,1 (7.43)b 17.6 (4.27)c 0,00

0 

 ALI Quantile 1 [< 21,2] 

(n=36) 

 

ALI Quantile 2 [21,3-

31,4] 

(n=33) 

ALI Quantile 3 

[>31,5] 

(n=33) 

 

 

BMI 22.9±1.38a 24.1±1.73b 25.2±1.43c 0,00

0 

NLR  4.2±0.96a 3,3±0.45b 2.3±0.56c 0,00

0 

Albumin 2.8±0.48a 3.7±0.41b 4.0±0.55c 0,00

0 

Neutrophils 

(10^9/L) 

6.4±0,96a 5.7±0.86b 4.2±0.76c 0,00

0 

Lymphocytes 

(10^9/L) 

1.6 (0)a 1.7 (0)b 1.9 (1)b,c 0,00

0 

Monocytes (10^9/L) 0,9 (0) 0,8 (0) 0.8 (0) 0,53

4 
Data are expressed as mean ± standard deviation, median (interquartile range], or n (%). Abbreviations: ALI: 
advanced lung cancer inflammation index, GAP: gender, age and two lung physiology variables index, 
FVC:forced vital capacity, DLCO: diffusion capacity for carbon monoxide, 6MWT:six-minute walk test. BMI: body mass 
index, NLR, neutrophil-lymphocyte ratio. 

Association Between ALI/GAP/NLR/BMI/FVC/DLCO/6MWT and Albumin 

Pearson correlation analysis revealed that the ALI was significantly negatively correlated with 
the GAP stage (r = -0.815, p = 0.000) and significantly positively correlated FVC, DLCO, and the 
6MWT (r = 0.498, p = 0.000; r = 0.637, p = 0.000; r = 0.445, p = 0.000, respectively). Albumin and BMI 
also showed correlations with the GAP stage and lung function parameters similar to those of ALI. 
Specifically, as the GAP stage increased, ALI, BMI, and albumin values decreased, while FVC, DLCO, 
and 6MWT decreased in parallel. NLR was found to be significantly positively correlated with the 
GAP stage (r = 0.638, p = 0.000) and significantly negatively correlated with FVC and DLCO (r = -
0.348, p = 0.000; r = -0.525, p = 0.000, respectively) (Table 3). 
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Table 3. Relationships between simple blood cell count indexes and clinical parameters. 

Abbreviations: BMI: body mass index, GAP: gender, age and two lung physiology variables index, FVC:forced 
vital capacity, DLCO: diffusion capacity for carbon monoxide,; NLR, neutrophil-lymphocyte ratio, ALI: 
advanced lung cancer inflammation index, 6MWT six-minute walk test. 

Survival Curve Based on Predictors of IPF Mortality 

Receiver Operating Characteristic (ROC) curve analysis was performed to evaluate the 
sensitivity and specificity of ALI, albumin, NLR, and BMI in determining the mortality risk in IPF 
patients (Table 4). All Area Under the Curve (AUC) values were found to be significant. ALI 
demonstrated a sensitivity of 63.6% and a specificity of 98.9% at a threshold of 11.2 (AUC = 0.945, 
95% CI 0.892–0.998, p < 0.000) (Table 4). 

Table 4. Receiver operating characteristics (ROC) curves albümin, BMI, ALI, and NLR for mortality 
in ipf patients. 

 AUC (%95) Cut off p sensitivity (%) specifity (%) 
Albumin 0.952 (0.904-1,000) 2.45 0.000         63,6       97,8 

BMI 0.885 (0.811-0.959) 21,84 0,000         54,5       94,5 
ALI 0.945 (0.892-0.998) 11,20 0,000         63,6       98,9 
NLR  0.768 (0.600-0.936) 5,25 0,004         36,4       98,9 

Abbreviations: BMI: body mass index, NLR, neutrophil-lymphocyte ratio, ALI: advanced lung cancer 
inflammation index, AUC area under the curve, CI confidence interval. 

Discussion  

To the best of our knowledge, this retrospective study is the first to evaluate the ALI in patients 
with IPF undergoing antifibrotic treatment, integrating both inflammation and nutritional status. ALI 
levels showed statistically significant differences when patients were grouped according to their GAP 
stages and functional parameters. Additionally, a key finding is that ALI, along with albumin, NLR, 
and BMI, has been identified as predictors of IPF mortality in this cohort. 

It is widely accepted that the fibrogenesis in IPF results from an abnormal healing process due 
to continuous micro-injuries to alveolar epithelial cells. Excessive healing and tissue remodeling lead 
to chronic inflammation and ultimately fibrosis. Inflammation may play a role in the pathogenesis 
and progression of pulmonary fibrosis. However, recent data suggest that the pathophysiology of 
IPF may be more a result of fibroblast dysfunction rather than persistent inflammation. 
Consequently, it has been proposed that inflammation could be an epiphenomenon rather than a key 
driver in IPF [14]. 

ALI includes the NLR as a marker of inflammation. Neutrophils are complex cells activated by 
the immune response and possess the capacity to perform numerous specialized functions. 

  Gap stage FVC DLCO 6MWT 
ALI r -0.815 0.498 0.637 0.445 

p 0.000 0.000 0.000 0.000 
BMI r -0.634 0.406 0.493 0.499 

p 0.000 0.000 0.000 0.000 
NLR r 0.638 -0.348 -0.525 -0.257 

p 0.000 0.000 0.000 0.009 
Albumin r -0.636 0.410 0.431 0.412 

p 0.000 0.000 0.000 0.000 
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Excessively activated neutrophils can contribute to chronic inflammation and promote the expansion 
of both innate and adaptive immune responses [15]. It has been shown that all stages of fibrosis in 
IPF are associated with both innate and adaptive responses [16]. Previous studies have indicated that 
high neutrophil counts signal non-specific inflammation, while decreased lymphocyte levels reflect 
weakened immunity. Therefore, NLR represents an individual's immunological status and 
inflammatory response [17]. In our study, the mean NLR level in IPF cases was 3.3, which is higher 
than the average levels found in healthy individuals (1.65–2.11) [18,19]. However, different NLR 
values have been reported in the literature using various methods across different populations 
(neoplastic or non-neoplastic). Currently, there is no universal value available. 

In a study evaluating combined blood cell count indices, including NLR, it was demonstrated 
that NLR is a reliable index of systemic inflammation in IPF cases and is significantly associated with 
functional lung parameters [20]. Another study assessing NLR in bronchoalveolar lavage (BAL) 
samples isolated from IPF patients found that NLR showed a negative correlation with FVC and 
FEV1 and was associated with the composite physiological index measured at the time of BAL sample 
collection [21]. In studies examining the relationship between NLR and clinical outcomes in IPF 
patients, a poor prognosis has been observed in those with high NLR. Similarly, in our study, we 
observed a significant negative correlation between NLR and FVC and DLCO. These results are 
consistent with previous studies indicating that NLR can predict the prognosis of various chronic 
inflammatory diseases [22-25]. 

The GAP model, which integrates the effects of age, sex, FVC, and DLCO, is the most commonly 
used prognostic model in IPF and other chronic interstitial lung diseases [12]. Studies have been 
conducted that incorporate peripheral leukocyte analyses into the GAP model to predict mortality 
risk. In one such study, it was reported that a median NLR ≥ 2.9 was associated with increased 
mortality in IPF patients, and the combined assessment of GAP and NLR classified mortality risk 
[26]. In another study, a risk scoring system associated with inflammation was developed by 
incorporating the CCI and monocytes into the GAP model for IPF patients. This study demonstrated 
that patients with lower FVC, lower DLCO, comorbidities, and higher monocyte levels had the 
poorest survival outcomes [27]. In another study, high NLR was found to be associated with an 
increased risk of mortality in patients with progressive fibrotic interstitial lung diseases undergoing 
antifibrotic treatment. Although subgroup analyses in this study indicated that NLR may not be 
suitable for advanced disease stages and non-IPF patients, the combined assessment of the GAP index 
and NLR successfully classified mortality risk both at the initiation of antifibrotic therapy and during 
long-term follow-up [28]. In our study, the GAP model and CCI were not assessed in combination 
with ALI. However, when categorizing cases according to GAP stages, we found statistically 
significant differences in NLR and ALI values. Specifically, there was a significant negative 
correlation between GAP stage and ALI, and a significant positive correlation between GAP stage 
and NLR. This indicates that as the GAP stage increased, NLR levels rose and ALI values decreased. 
However, we did not observe this significant difference when categorizing based on CCI.  

Studies evaluating the relationship between NLR and mortality in patients with IPF and 
idiopathic pleuropulmonary fibroelastosis have shown that NLR levels did not significantly change 
one year after the initiation of treatment. Patients who continued to have high NLR levels were at a 
higher risk of mortality compared to others. These findings support the pathological effects of NLR 
on the progression of pulmonary fibrosis and suggest that NLR may indicate disease severity 
regardless of the timing of assessment [29,30]. In our study cohort, NLR and ALI were assessed at a 
single time point, and high NLR and low ALI were associated with shorter overall survival. ROC 
analysis showed that the AUROC value for NLR in predicting overall survival was 0.768, while ALI 
had an AUROC value of 0.945. These results indicate that both NLR and ALI could be potential 
prognostic biomarkers for overall survival in IPF patients. 

Another parameter included in ALI is albumin, which can be affected by inflammation and 
malnutrition, leading to decreased albumin levels and weight loss. Albumin is a sensitive nutritional 
marker. A study conducted in IPF cases has demonstrated that lower albumin levels are associated 
with shorter survival times in patients [31]. Similarly, in our study, when grouping ALI values by 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 16 August 2024                   doi:10.20944/preprints202408.1233.v1

https://doi.org/10.20944/preprints202408.1233.v1


 8 

 

percentiles, we observed that albumin levels were also low in the Quantile 1 (low ALI) group, and 
there was a significant positive correlation between ALI and albumin. ROC analysis indicated that 
the AUROC value for albumin in predicting mortality was 0.952. Therefore, we suggest that there is 
a consistent trend between albumin levels and mortality risk in IPF patients, with a decrease in 
albumin being associated with a concurrent increase in mortality risk. 

Malnutrition is closely associated with the progression of conditions such as sarcopenia and 
cachexia, which are commonly observed in patients with advanced lung disease [32,33]. Recent 
studies have shown that malnutrition and reduced food intake increase the risk of hospitalization 
and mortality in IPF patients, suggesting that nutritional status may have a negative impact on the 
prognosis of IPF [34]. BMI is another indicator commonly used to assess nutritional status and is 
included in ALI. Independent of antifibrotic drug use, it may potentially serve as an indicator for 
predicting mortality, disease progression, and hospitalization risk in IPF patients [35]. The second 
analysis of the placebo group in the INPULSIS study showed that the rate of decline in FVC was 
numerically greater in patients with a BMI < 25 kg/m² compared to those with a BMI ≥ 25 kg/m², and 
in those who experienced more than 5% weight loss compared to those with less than 5% weight loss. 
This suggests that low BMI and weight loss in patients may be important clinical indicators of poor 
prognosis in IPF [7]. In a study evaluating the risk associated with malnutrition in IPF patients using 
serum albumin, body weight, and ideal body weight, it was reported that this risk is an independent 
poor prognostic factor regardless of age, sex, FVC, or GAP index. The study demonstrated that 
patients with malnutrition-related risk had significantly shorter survival times compared to those 
without this risk, both in separate and combined cohorts [36]. In our study cohort, we observed that 
individuals with low BMI had lower ALI values, and there was a significant positive correlation 
between them. ROC analysis results indicated that the AUROC value for BMI in predicting overall 
survival was 0.885, suggesting that low BMI, similar to ALI, could be predictive of mortality risk in 
IPF patients. These observations imply that, independent of sex, age, or lung physiology, nutritional 
status is critically important for the progression and outcomes of IPF patients. These findings suggest 
that ALI assessments could be a valuable tool for evaluating disease severity, prognosis, and 
mortality. 

Unlike traditional inflammation biomarkers, the ALI examined in this study is an innovative 
inflammation biomarker that considers both inflammation and nutritional status. To date, no studies 
have evaluated the relationship between ALI and prognosis and mortality in patients with IPF. Our 
research identified a significant association between ALI levels and disease severity and mortality in 
IPF patients. Disease severity classification is typically based on physiological parameters, primarily 
FVC and/or DLCO, at baseline and/or their temporal changes. However, physiological assessments 
have some limitations; for example, they may be influenced by patient effort, can be challenging to 
complete in critically ill patients, and may fail to predict mortality accurately. Routine peripheral 
blood parameters can overcome these disadvantages and are readily accessible. In this study, we 
demonstrated the prognostic utility of ALI, a simple and routinely derived biomarker. Consequently, 
we argue that evaluating both inflammation and nutritional status simultaneously is essential for 
accurately and comprehensively assessing the prognosis of IPF patients. 

However, the present study has several limitations. Specifically, the relatively small sample size 
and the single-center nature of the study restrict the generalizability of the findings, especially given 
the low prevalence of the disease. Additionally, the cross-sectional design did not allow for 
establishing a definitive cause-and-effect relationship between the examined indices and the presence 
of IPF or pulmonary function parameters. Future research will require larger sample sizes and 
prospective designs to clarify causality. Furthermore, despite using various statistical methods to 
reduce bias, it may not be possible to completely eliminate unknown confounding factors. This study 
is a retrospective observational study and thus may be subject to some selection bias and missing 
data. It assessed a group of patients who did not have serious, life-threatening conditions in other 
systems, liver and kidney dysfunction, infections, or confirmed lung cancer prior to admission, rather 
than including all IPF patients. The data collected were limited to those who presented to the hospital, 
and most subjects had only basic data available. The BMI reference value used to calculate ALI varies 
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by race and country. While the average BMI in Western countries is approximately 26-28 kg/m², in 
Asian countries it is around 23-24 kg/m². Therefore, ALI may not be directly applicable across all 
races and countries. Our data indicated that patients with low ALI levels had shorter survival times; 
however, the sample size was too small to perform stratified analyses. 

Conclusion 

In summary, prognosis assessment is crucial for patient counseling, disease management, and 
referral for lung transplantation. Our research identifies, for the first time, a significant association 
between an increase in ALI and a notable reduction in mortality risk among IPF patients. These 
findings underscore the importance of managing ALI within an appropriate range for the long-term 
survival of IPF patients (e.g., weight management, maintaining albumin within normal ranges, and 
antifibrotic treatments). Dynamic changes in ALI may assist clinicians in establishing personalized 
ALI standards, which could help optimize the long-term survival of IPF patients. 
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