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Abstract
The integration of transarterial chemoembolization with immune checkpoint 
inhibitors and tyrosine kinase inhibitors has reshaped the therapeutic landscape 
of unresectable hepatocellular carcinoma. Nonetheless, outcome heterogeneity 
remains substantial, underscoring the need for simple and biologically grounded 
prognostic tools. In this recent issue of the World Journal of Gastroenterology, Zhang 
et al propose the AADN score, a laboratory-based model incorporating alpha-feto-
protein, alkaline phosphatase, direct bilirubin, and neutrophil-to-lymphocyte 
ratio. Developed using multivariable regression and validated in an independent 
cohort, the AADN score demonstrated good discrimination for overall and pro-
gression-free survival. This article contextualizes the score within existing pro-
gnostic systems, discusses its biological plausibility and methodological consi-
derations, and critically appraises its current level of evidence. While the AADN 
score shows promise for risk stratification and hypothesis generation, further 
prospective and multicenter validation is required before it can inform routine 
clinical decision-making.
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Core Tip: The AADN score, derived from alpha-fetoprotein, alkaline phosphatase, direct bilirubin, and neutrophil-to-
lymphocyte ratio, provides a simple yet powerful tool to predict overall and progression-free survival in patients with 
unresectable hepatocellular carcinoma treated with transarterial chemoembolization, sintilimab, and lenvatinib. By 
integrating markers of tumor biology, hepatic function, and systemic inflammation, this model enables individualized risk 
stratification and supports precision-based decision-making in triple therapy for hepatocellular carcinoma.
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TO THE EDITOR
Hepatocellular carcinoma (HCC) remains a leading cause of cancer-related mortality worldwide despite advances in 
surveillance and treatment[1]. For patients with intermediate or advanced-stage disease, curative options are frequently 
unavailable, and multimodal strategies combining locoregional and systemic therapies have become central to 
management within contemporary Barcelona clinic liver cancer recommendations[2]. The combination of transarterial 
chemoembolization (TACE) with immune checkpoint inhibitors (ICI) and tyrosine kinase inhibitors (TKI) has shown 
synergistic antitumor activity and survival benefit in selected populations[3,4]. However, marked interpatient variability 
in outcomes persists, highlighting the unmet need for reliable, accessible prognostic tools to support risk stratification in 
this complex therapeutic setting. Against this background, I read with interest the study by Zhang et al[5], published in 
the recent issue of the World Journal of Gastroenterology, which report a multicenter retrospective study introducing the 
AADN score as a prognostic model for unresectable HCC (uHCC) patients treated with TACE, sintilimab, and lenvatinib. 
The AADN score is based on four routinely available laboratory parameters: Alpha-fetoprotein (AFP), alkaline 
phosphatase (ALP), direct bilirubin (DBIL), and the neutrophil-to-lymphocyte ratio (NLR). Each variable captures a 
distinct biological domain relevant to treatment response. AFP reflects tumor burden and aggressive tumor biology; ALP 
is associated with biliary involvement and intrahepatic tumor spread; DBIL provides a sensitive measure of hepatic 
excretory function and cholestasis; and NLR represents systemic inflammation and immune dysregulation, which are 
increasingly recognized as key determinants of immunotherapy efficacy. By integrating tumor biology, liver function, 
and host inflammatory status, the AADN score conceptually aligns with the multifactorial nature of outcomes in TACE-
ICI-TKI therapy. From a methodological standpoint, the authors identified AFP ≥ 100 ng/mL, ALP > 120 U/L, DBIL > 
7.3 μmol/L, and NLR > 2.5 as independent predictors of overall survival in a cohort of 188 patients.

The score was derived from regression coefficients and applied to stratify patients into low-, intermediate-, and high-
risk groups, which demonstrated clearly separated survival curves in both the training and validation cohorts. The 
reported area under the curve values exceeding 0.82 indicate good discriminatory performance. For practical 
interpretation, it is important to clarify that the AADN score is a weighted model based on regression coefficients rather 
than a simple unweighted summation of variables. Risk stratification thresholds were subsequently defined according to 
the total score distribution, enabling categorization into prognostic groups. Explicit description of this calculation 
framework is essential for readers seeking to understand how the score may be applied or reproduced in future studies. 
When compared with existing prognostic systems such as the CRAFITY[6] and TAE[7] scores, the AADN score 
demonstrated higher reported area under the curve values. However, these comparisons are based on literature-derived 
performance metrics rather than direct head-to-head testing within the same patient cohort. Differences in development 
populations, treatment regimens, and endpoint definitions should therefore be acknowledged, and claims of superiority 
should be interpreted cautiously. The potential incremental value of AADN may plausibly relate to the inclusion of DBIL 
as a more precise marker of hepatic functional reserve and to the combined assessment of inflammation and cholestasis, 
but these hypotheses require formal comparative validation. Despite its strengths, several methodological considerations 
warrant explicit discussion. The rationale for selected cutoff values, including AFP ≥ 100 ng/mL and NLR > 2.5, is not 
fully elucidated and may reflect data-driven optimization within a relatively modest sample size. This raises the po-
ssibility of overfitting, particularly given the limited number of events relative to predictors. In addition, details regarding 
handling of missing data, model calibration, and decision-analytic performance were not extensively reported, limiting 
assessment of clinical reliability beyond discrimination alone. These factors should be addressed in future studies to 
strengthen confidence in the model. The clinical implications of the AADN score should therefore be framed as 
exploratory rather than definitive. Rather than supporting immediate routine use, the score may serve as a tool for 
hypothesis generation, trial stratification, or exploratory risk enrichment.

Importantly, all parameters are derived from routine laboratory testing, enabling dynamic longitudinal assessment 
during treatment follow-up. From a mechanistic perspective, the strength of the AADN score rests on its foundation in 
inflammation-immunity-liver function interplay, aligning with current understanding of the tumor-immune microenvir-
onment in HCC[8].

Locoregional ischemia induced by TACE releases tumor antigens, while ICIs restore exhausted T-cell function and 
TKIs modulate the vascular and immunologic milieu. In this complex setting, systemic inflammatory markers such as 
NLR and hepatic function indicators like DBIL or ALP become not merely prognostic correlates but reflections of 
therapeutic biology[9,10]. The AADN score thus operationalizes these interdependent processes into a practical 
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quantitative tool.
Conceptually, low-risk patients might be considered suitable candidates for aggressive triple therapy, intermediate-risk 

patients for close monitoring and early response assessment, and high-risk patients for alternative strategies or intensified 
supportive care; however, such pathways remain hypothetical and require prospective testing.

In summary, Zhang et al[5] present a biologically plausible and accessible prognostic model for patients with uHCC 
undergoing TACE-ICI-TKI therapy. The AADN score illustrates how routinely available laboratory data can be 
integrated into a structured risk stratification framework. While promising, its role should currently be viewed as invest-
igational, pending prospective validation in larger, ethnically diverse, and treatment-heterogeneous cohorts. Such efforts 
will be critical to determine whether the AADN score can ultimately contribute to precision-based decision-making in 
advanced HCC.

REFERENCES
1 Bray F, Laversanne M, Sung H, Ferlay J, Siegel RL, Soerjomataram I, Jemal A. Global cancer statistics 2022: GLOBOCAN estimates of 

incidence and mortality worldwide for 36 cancers in 185 countries. CA Cancer J Clin 2024; 74: 229-263 [RCA] [PMID: 38572751 DOI: 
10.3322/caac.21834] [FullText]

2 Reig M, Sanduzzi-Zamparelli M, Forner A, Rimola J, Ferrer-Fàbrega J, Burrel M, Garcia-Criado Á, Díaz A, Llarch N, Iserte G, Mollà M, 
Kelley RK, Galle PR, Mazzaferro V, Salem R, Sangro B, Singal A, Vogel A, Yanagihara TK, Ayuso C, Torres F, Bruix J. BCLC strategy for 
prognosis prediction and treatment recommendations: The 2025 update. J Hepatol 2025; S0168-8278(25)02571 [RCA] [PMID: 41151697 DOI: 
10.1016/j.jhep.2025.10.020] [FullText]

3 Yang DL, Ye L, Zeng FJ, Liu J, Yao HB, Nong JL, Liu SP, Peng N, Li WF, Wu PS, Qin C, Su Z, Ou JJ, Dong XF, Yan YH, Zhong TM, Mao 
XS, Wu MS, Chen YZ, Wang GD, Li MJ, Wang XY, Yang FQ, Liang YR, Chen SC, Yang YY, Chen K, Li FX, Lai YC, Pang QQ, Liang XM, 
You XM, Xiang BD, Yu YQ, Ma L, Zhong JH; GUIDANCE investigators. Multicenter, retrospective GUIDANCE001 study comparing 
transarterial chemoembolization with or without tyrosine kinase and immune checkpoint inhibitors as conversion therapy to treat unresectable 
hepatocellular carcinoma: Survival benefit in intermediate or advanced, but not early, stages. Hepatology 2025; 82: 357-369 [RCA] [PMID: 
39908184 DOI: 10.1097/HEP.0000000000001229] [FullText]

4 Moris D, Martinino A, Schiltz S, Allen PJ, Barbas A, Sudan D, King L, Berg C, Kim C, Bashir M, Palta M, Morse MA, Lidsky ME. Advances 
in the treatment of hepatocellular carcinoma: An overview of the current and evolving therapeutic landscape for clinicians. CA Cancer J Clin 
2025; 75: 498-527 [RCA] [PMID: 40392748 DOI: 10.3322/caac.70018] [FullText] [Full Text(PDF)]

5 Zhang X, Liao MJ, Ren LY, Qin WY, Mu SW, She SP, Fei R, Cong X, Zhou YP, Chen DB, Chen HS. AADN score: Predicting response to 
transarterial chemoembolization, sintilimab and lenvatinib in patients with hepatocellular carcinoma. World J Gastroenterol 2025; 31: 113856 
[RCA] [PMID: 41480328 DOI: 10.3748/wjg.v31.i48.113856] [FullText] [Full Text(PDF)]

6 Hu ZX, Xu XY, Wang Z, Huang JT, Li WC, Zhang S, Shen J, Zhong BY, Zhu XL. Prognosis Prediction of CRAFITY Score in HCC 
Undergoing TACE Combined with PD-(L)1 Inhibitors and Molecular Targeted Therapy. J Hepatocell Carcinoma 2023; 10: 2073-2082 [RCA] 
[PMID: 38022730 DOI: 10.2147/JHC.S439660] [FullText] [Full Text(PDF)]

7 Zeng ZX, Wu JY, Wu JY, Li YN, Fu YK, Zhang ZB, Liu DY, Li H, Ou XY, Zhuang SW, Yan ML. The TAE score predicts prognosis of 
unresectable HCC patients treated with TACE plus lenvatinib with PD-1 inhibitors. Hepatol Int 2024; 18: 651-660 [RCA] [PMID: 38040945 
DOI: 10.1007/s12072-023-10613-x] [FullText]

8 Dhanasekaran R, Suzuki H, Lemaitre L, Kubota N, Hoshida Y. Molecular and immune landscape of hepatocellular carcinoma to guide 
therapeutic decision-making. Hepatology 2025; 81: 1038-1057 [RCA] [PMID: 37300379 DOI: 10.1097/HEP.0000000000000513] [FullText] 
[Full Text(PDF)]

9 Pan H, Ruan M, Jin R, Zhang J, Li Y, Wu D, Zhang L, Sun W, Wang R. Immune checkpoint inhibitor plus tyrosine kinase inhibitor with or 
without transarterial chemoembolization for unresectable hepatocellular carcinoma. Front Oncol 2025; 15: 1385304 [RCA] [PMID: 40129919 
DOI: 10.3389/fonc.2025.1385304] [FullText]

10 Finn RS, Qin S, Ikeda M, Galle PR, Ducreux M, Kim TY, Kudo M, Breder V, Merle P, Kaseb AO, Li D, Verret W, Xu DZ, Hernandez S, Liu 
J, Huang C, Mulla S, Wang Y, Lim HY, Zhu AX, Cheng AL; IMbrave150 Investigators. Atezolizumab plus Bevacizumab in Unresectable 
Hepatocellular Carcinoma. N Engl J Med 2020; 382: 1894-1905 [RCA] [PMID: 32402160 DOI: 10.1056/NEJMoa1915745] [FullText]

FOOTNOTES
Specialty type: Gastroenterology and hepatology

Country of origin: Chile

Author contributions: Lindner C wrote this manuscript.

Conflict-of-interest statement: The authors declare that they have no conflict of interest.

S-Editor: Fan M 
L-Editor: A 
P-Editor: Zhang L

https://referencecitationanalysis.com/InCiteJournalInfo?id=4340
https://referencecitationanalysis.com/articles?id=10.3322%2fcaac.21834
http://www.ncbi.nlm.nih.gov/pubmed/38572751
https://dx.doi.org/10.3322/caac.21834
https://dx.doi.org/10.3322/caac.21834
https://dx.doi.org/10.3322/caac.21834
https://referencecitationanalysis.com/InCiteJournalInfo?id=14109
https://referencecitationanalysis.com/articles?id=10.1016%2fj.jhep.2025.10.020
http://www.ncbi.nlm.nih.gov/pubmed/41151697
https://dx.doi.org/10.1016/j.jhep.2025.10.020
https://dx.doi.org/10.1016/j.jhep.2025.10.020
https://dx.doi.org/10.1016/j.jhep.2025.10.020
https://referencecitationanalysis.com/InCiteJournalInfo?id=10337
https://referencecitationanalysis.com/articles?id=10.1097%2fhep.0000000000001229
http://www.ncbi.nlm.nih.gov/pubmed/39908184
https://dx.doi.org/10.1097/HEP.0000000000001229
https://dx.doi.org/10.1097/HEP.0000000000001229
https://dx.doi.org/10.1097/HEP.0000000000001229
https://referencecitationanalysis.com/InCiteJournalInfo?id=4340
https://referencecitationanalysis.com/articles?id=10.3322%2fcaac.70018
http://www.ncbi.nlm.nih.gov/pubmed/40392748
https://dx.doi.org/10.3322/caac.70018
https://dx.doi.org/10.3322/caac.70018
https://dx.doi.org/10.3322/caac.70018
https://rcastoragev2.blob.core.windows.net/8c8d22df63ac57d3fcf3dbe9799a0d62/CAAC-75-498.PMC12593328.pdf
https://rcastoragev2.blob.core.windows.net/8c8d22df63ac57d3fcf3dbe9799a0d62/CAAC-75-498.PMC12593328.pdf
https://rcastoragev2.blob.core.windows.net/8c8d22df63ac57d3fcf3dbe9799a0d62/CAAC-75-498.PMC12593328.pdf
https://referencecitationanalysis.com/InCiteJournalInfo?id=23585
https://referencecitationanalysis.com/articles?id=10.3748%2fwjg.v31.i48.113856
http://www.ncbi.nlm.nih.gov/pubmed/41480328
https://dx.doi.org/10.3748/wjg.v31.i48.113856
https://dx.doi.org/10.3748/wjg.v31.i48.113856
https://dx.doi.org/10.3748/wjg.v31.i48.113856
https://www.f6publishing.com/forms/main/DownLoadFile.aspx?Type=Digital&TypeId=1&id=10.3748%2fwjg.v31.i48.113856&FilePath=7317DD9DDFBAAE9BC307BFEB720C20C1E1CAFADC6D694C3CB372CE99BF654A7FBAADB10F866AF562498D472AEEE4776F6424836DD2B02E34D17E58D7607758984F30F8E676FE87A9
https://www.f6publishing.com/forms/main/DownLoadFile.aspx?Type=Digital&TypeId=1&id=10.3748%2fwjg.v31.i48.113856&FilePath=7317DD9DDFBAAE9BC307BFEB720C20C1E1CAFADC6D694C3CB372CE99BF654A7FBAADB10F866AF562498D472AEEE4776F6424836DD2B02E34D17E58D7607758984F30F8E676FE87A9
https://www.f6publishing.com/forms/main/DownLoadFile.aspx?Type=Digital&TypeId=1&id=10.3748%2fwjg.v31.i48.113856&FilePath=7317DD9DDFBAAE9BC307BFEB720C20C1E1CAFADC6D694C3CB372CE99BF654A7FBAADB10F866AF562498D472AEEE4776F6424836DD2B02E34D17E58D7607758984F30F8E676FE87A9
https://referencecitationanalysis.com/InCiteJournalInfo?id=14108
https://referencecitationanalysis.com/articles?id=10.2147%2fjhc.s439660
http://www.ncbi.nlm.nih.gov/pubmed/38022730
https://dx.doi.org/10.2147/JHC.S439660
https://dx.doi.org/10.2147/JHC.S439660
https://dx.doi.org/10.2147/JHC.S439660
https://rcastoragev2.blob.core.windows.net/74399102cbd67ffaed14ba2d371865e7/jhc-10-2073.PMC10676090.pdf
https://rcastoragev2.blob.core.windows.net/74399102cbd67ffaed14ba2d371865e7/jhc-10-2073.PMC10676090.pdf
https://rcastoragev2.blob.core.windows.net/74399102cbd67ffaed14ba2d371865e7/jhc-10-2073.PMC10676090.pdf
https://referencecitationanalysis.com/InCiteJournalInfo?id=10339
https://referencecitationanalysis.com/articles?id=10.1007%2fs12072-023-10613-x
http://www.ncbi.nlm.nih.gov/pubmed/38040945
https://dx.doi.org/10.1007/s12072-023-10613-x
https://dx.doi.org/10.1007/s12072-023-10613-x
https://dx.doi.org/10.1007/s12072-023-10613-x
https://referencecitationanalysis.com/InCiteJournalInfo?id=10337
https://referencecitationanalysis.com/articles?id=10.1097%2fhep.0000000000000513
http://www.ncbi.nlm.nih.gov/pubmed/37300379
https://dx.doi.org/10.1097/HEP.0000000000000513
https://dx.doi.org/10.1097/HEP.0000000000000513
https://dx.doi.org/10.1097/HEP.0000000000000513
https://pmc.ncbi.nlm.nih.gov/articles/PMC10713867/pdf/nihms-1907318.pdf
https://pmc.ncbi.nlm.nih.gov/articles/PMC10713867/pdf/nihms-1907318.pdf
https://pmc.ncbi.nlm.nih.gov/articles/PMC10713867/pdf/nihms-1907318.pdf
https://referencecitationanalysis.com/InCiteJournalInfo?id=9356
https://referencecitationanalysis.com/articles?id=10.3389%2ffonc.2025.1385304
http://www.ncbi.nlm.nih.gov/pubmed/40129919
https://dx.doi.org/10.3389/fonc.2025.1385304
https://dx.doi.org/10.3389/fonc.2025.1385304
https://dx.doi.org/10.3389/fonc.2025.1385304
https://referencecitationanalysis.com/InCiteJournalInfo?id=17908
https://referencecitationanalysis.com/articles?id=10.1056%2fnejmoa1915745
http://www.ncbi.nlm.nih.gov/pubmed/32402160
https://dx.doi.org/10.1056/NEJMoa1915745
https://dx.doi.org/10.1056/NEJMoa1915745
https://dx.doi.org/10.1056/NEJMoa1915745


Published by Baishideng Publishing Group Inc 

7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA 

Telephone: +1-925-3991568 

E-mail: office@baishideng.com 

Help Desk: https://www.f6publishing.com/helpdesk 

https://www.wjgnet.com

© 2026 Baishideng Publishing Group Inc. All rights reserved.

mailto:office@baishideng.com
https://www.f6publishing.com/helpdesk
https://www.wjgnet.com

	Abstract
	TO THE EDITOR
	REFERENCES
	FOOTNOTES

