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Background: The Advanced Lung Cancer Inflammation Index (ALI) is considered a useful prognostic 
biomarker for clinical outcome in patients with malignancy. However, the prognostic value of ALI in patients 
with advanced hepatocellular carcinoma (HCC) is unclear. In this study we assessed the prognostic value of 
the ALI in patients with HCC treated with camrelizumab.
Methods: This retrospective study analyzed patients with advanced hepatocellular carcinoma treated with 
the ICI, camrelizumab alone or in combination at Henan Cancer Hospital from January 2017 to January 
2020. Sixty-five patients were finally screened for at least 2 years of follow-up according to the inclusion 
criteria, with no significant differences in patient baseline data. The receiver operating characteristic (ROC) 
curve was used to determine the optimal cut-off point for the ALI which was compared to other clinical 
indicators for predicting survival. A Kaplan-Meier analysis and Cox proportional analysis were conducted to 
examine the association between the ALI and patient prognosis.
Results: The median overall survival (OS) for the overall group of patients was 383 days, the area under 
the curve for ALI was 0.815 and the optimal cut-off value for predicting OS was 34.65. The median OS for 
patients with an ALI score ≤34.65 was 336 days and that for patients with an ALI score >34.65 was 524 days. 
The univariate analysis showed that the Eastern Cooperative Oncology Group (ECOG) score, aspartate 
aminotransferase (AST) level, and the ALI score predicted OS. The multivariate analysis showed that the 
ALI score was an independent prognostic factor of OS in patients with advanced HCC who had been treated 
with immunotherapy [hazard ratio (HR) =0.285, 95% confidence interval (CI): 0.097–0.833, P=0.022]. A 
nomogram that included ALI performed well relative to the prediction of prognosis after immunotherapy for 
patients with advanced liver cancer.
Conclusions: The ALI may be a new prognostic marker in patients with advanced HCC undergoing 
immunotherapy.
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Introduction

Hepatocellular carcinoma (HCC) is the 5th most common 
cancer in the world associated with approximately 810,000 
deaths worldwide each year (1). With the 3rd highest 
mortality rate in the world (for which China accounts for 
>50% of the deaths), HCC is a serious health concern 
worldwide (1,2). Currently, surgery is still the main 
treatment for patients with early stage HCC; however, 
early symptoms of liver cancer are atypical, and patients are 
often diagnosed at an intermediate or advanced stage, while 
90% of them are not suitable o for surgery (3). Systemic 
chemotherapy is the traditional treatment for advanced 
HCC; however, the effect of chemotherapy on HCC is 
not satisfactory in clinical practice (4). In recent years, the 
emergence of immunotherapy has provided a new approach 
for the treatment of HCC.

I m m u n o t h e r a p y  f o r  H C C  m a i n l y  i n c l u d e s 
immunomodulators and immune checkpoint inhibitors 
(ICIs). Immunotherapy combined with targeted therapy 
has become the 1st line treatment in advanced HCC, 
while immunotherapy alone may be considered a 2nd-
line treatment for these patients (5). Camrelizumab, a 
humanized anti-programmed cell death protein 1 (PD-1)  
immunoglobulin G4 (IgG4) monoclonal antibody, has 
been approved for use in a variety of tumors, including 
lung cancer, esophageal cancer, and HCC (6). However, 
currently, there is no accepted, convenient and validated 
index to assess the prognosis of patients with HCC who 
have been treated with camrelizumab immunotherapy.

It has been found that indicators such as alpha-
fetoprotein (AFP), glypican-3 (GPC3) and AFP-l3 are 
important markers for the diagnosis and prognosis of HCC, 
but their limited sensitivity and specificity restrict their 

widespread use in clinical practice (2,4). Especially for the 
increasing number of hepatocellular carcinoma patients 
currently receiving immunotherapy, new effective predictors 
are needed. The relationship between inflammation and 
tumors is inextricably linked, and there is growing evidence 
to support that inflammation is a key component of tumor 
progression. A prolonged inflammatory state may cause 
dysfunction of the immune system, impairing its ability 
to recognize and clear tumor cells and may also provide a 
microenvironment for further growth of tumor cells (7). 
Notably, inflammatory cells play a key role in the tumor 
microenvironment, and syndromic factors may play an 
important role in the immunological aspects of tumors (8). 
For example, the Systemic Inflammatory Response Index 
(SIRI) has significant predictive value in terms of tumour 
prognosis, and studies have found that preoperative SIRI is 
a reliable indicator of prognosis for HCC patients (9). Jafri 
et al. first combined the alanine aminotransferase (ALT), 
serum albumin levels, and the body mass index (BMI) into 
a unified Advanced Lung Cancer Inflammation Index (ALI) 
and confirmed its prognostic value in patients diagnosed 
with metastatic non-small cell lung cancer (NSCLC) (10). 
The ALI, which includes overall nutritional status and 
body mass index, may provide a more complete view of the 
patient’s systemic status in the face of immunotherapy than 
previous indicators of inflammation. Subsequently, ALI 
was found to be potentially useful for predicting survival 
outcomes in other tumors (11,12). However, its predictive 
value in immunotherapy in patients with advanced HCC 
has not yet been clarified.

In this study, we investigated the clinical characteristics 
and prognostic relationship between the ALI and 
immunotherapy in patients with advanced HCC by 
retrospectively analyzing the clinical data of patients with 
advanced HCC who had been treated with camrelizumab. 
We present the following article in accordance with the 
STARD reporting checklist (available at https://atm.
amegroups.com/article/view/10.21037/atm-22-5099/rc).

Methods

Study design

We conducted a single-center, retrospective study at 
the Henan Cancer Hospital of patients with advanced 
HCC treated with camrelizumab. Data on ALI and other 
parameters with potential impact on ICI efficacy were 
available. The inclusion criteria for exclusion are detailed 
below. Finally total of 65 patients from 2017 to 2020 
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were enrolled in this retrospective study (Figure S1).  
The camrelizumab was manufactured by Hengrui 
Pharmaceutical Company (Lianyungang, China) and 
administered intravenously at a dose of 3 mg/kg, once 
every 3 weeks until disease progression or intolerable 
toxicity developed. Overall survival (OS) was defined as the 
time interval between the date patients received their 1st 
treatment with camrelizumab until the date of death from 
any cause or to the date of last contact.

Patient follow-up

Patients were assessed for recurrence or metastasis using 
abdominal computed tomography (CT) or magnetic 
resonance imaging every 3–6 months. Patients were 
followed up for 24 months after treatment, which was 
the cut-off time for the follow-up period. The study was 
conducted in accordance with the Declaration of Helsinki 
(as revised in 2013). The study was approved by the Ethics 
Committee of Henan Cancer Hospital (No. 2020KS042), 
and the requirement of individual consent for this 
retrospective analysis was waived.

Inclusion criteria

Patients were enrolled in this study if they met the 
diagnostic criteria for HCC, had Barcelona Clinic Liver 
Cancer (BCLC) stage B or C, were aged 18–80 years, 
were unable to undergo radical surgery, had undergone at 
least 4 cycles of camrelizumab, and had complete clinical 
and follow-up information. Patients were excluded from 
the study if they had concurrent serious diseases of other 
systems, such as myocardial infarction, cerebral infarction, 
or had metastatic liver cancer or multiple tumors.

Diagnostic criteria

The diagnostic criteria for HCC in this study were based on 
the regulations of the American Association for the Study 
of Liver Diseases (AASLD) (13). The BCLC 2010 staging 
criteria were used for the staging of HCC (14).

Laboratory measurements

Basic clinicopathological and physical measurements, 
complete blood counts, biochemical variables, and serum 
albumin levels at baseline were extracted from the medical 
records for patients within 2 weeks before treatment with 

camrelizumab. The ALI score was calculated using the 
following formula:

ALI score BMI Alb NLR = ×  [1]

where BMI = body weight (kg)/[height squared (m2)], Alb 
= serum albumin (g/dL), and neutrophil-to-lymphocyte 
ratio (NLR) = neutral absolute granulocyte count/absolute 
lymphocyte count.

Statistical analysis

Correlations between patients’ clinicopathological 
characteristics and ALI scores were analyzed using the χ2 test 
and the Wilcoxon test. The survival analysis was performed 
according to the Kaplan-Meier method using the log-
rank test or the Cox proportional risk model. In univariate 
analyses, factors were assessed using the log-rank test. 
Statistical significance (P<0.05) was reached for inclusion 
in Cox proportional risk regression multivariate analyses 
and statistics were performed using the stepwise regression. 
The variables included in the final multivariate model were 
selected based on the results of the univariate analysis and 
their clinical relevance to the outcome of interest. In our 
cox analysis, in addition to ALI and its components, we also 
considered variables identified in previous studies that may 
affect the prognosis of HCC patients. These included age, 
gender, viral infection status, ECOG score, Child-Pugh 
grade, whether or not local treatment was given, ALT and 
AST. Columnar line plots were drawn based on the results 
of the univariate and multifactorial analyses and validated 
using the Bootstrap method (with 1,000 replicate samples), 
and finally, the Concordance index (C-index) was calculated, 
and a calibration plot was drawn. The statistical analyses 
were performed using R (version 4.0) and the packages 
of rms and CsChange. A P value <0.05 was considered 
statistically significant.

Results

Patient pathology features

This retrospective study involved 65 patients with 
clinical staging of BCLC-B and-C (Figure S1). Baseline 
demographic and clinicopathological characteristics of the 
study cohort are presented in Table 1. The mean age of the 
patients was 52 years. There were 55 males and 10 females, 
35 with hepatitis B virus and 2 with hepatitis C virus. 
According to the ECGO scoring system, 38.5% and 50.8% 

https://cdn.amegroups.cn/static/public/ATM-22-5099-Supplementary.pdf
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of patients had scores of 0 and 1. As indicated by the Child-
Pugh class, 81.5% and 18.5% of the patients were staged as 
A and B. Of these 65 patients, 36.9% and 63.1% received 
with 1st-line and 2nd-line camrelizumab, respectively, and 
47.7% received locoregional treatment. We determined 
that the median follow-up time for surviving patients at the 
end of follow-up was 383 days.

ROC curves for the ALI and NLR

Using the continuous variable of the ALI score as the test 
variable and a median survival of 383 days as the state 
variable, the receiver operating characteristic (ROC) curve 
was calculated to be 0.815 [95% confidence interval (CI): 
0.708–0.922; P<0.001], and the cut-off value of the ALI 
score was 34.6 (see Figure 1), with a sensitivity of 0.794, 
a specificity of 0.774, and an approximate the index of 
registration of 0.568. We also calculated the ROC curves 
of the inflammatory index for the NLR and the clinical 
indexes for ALT, and aspartate aminotransferase (AST) on 
OS and found that their predictive values were all lower 
than that of the ALI (see Figure 2). 

Survival analysis of the ALI and NLR

We divided the patients into a high ALI group (n=35) and a 

Table 1 Baseline clinicopathological characteristics of HCC 
patients who had been treated with camrelizumab (n=65)

Characteristic Overall (n=65)

Gender, n (%)

F 10 (15.4)

M 55 (84.6)

Viral hepatitis, n (%)

HBV 35 (53.8)

HCV 2 (3.1)

None 28 (43.1)

ECOG performance status, n (%)

0 25 (38.5)

1 33 (50.8)

2 7 (10.8)

Child-Pugh class, n (%)

A 53 (81.5)

B 12 (18.5)

Locoregional therapy, n (%)

None 34 (52.3)

Done 31 (47.7)

BCLC-class, n (%)

B 24 (36.9)

C 41 (63.1)

Immunotherapy, n (%)

1st-line 24 (36.9)

2nd-line 41 (63.1)

Age median [IQR] 52 [48, 61]

ALT, median [IQR] 31 [21, 56]

AST, median [IQR] 42 [26, 78]

OS, median [IQR] 383 [312, 503]

ALI, median [IQR] 35.3 [18.449, 47.267]

HCC, hepatocellular carcinoma; F, female; M, male; HBV, hepatitis 
B virus; HCV, hepatitis C virus; ECOG, Eastern Cooperative 
Oncology Group; BCLC, Barcelona Clinic Liver Cancer; 1st-line, 
first-line treatment; 2nd-line, second-line treatment; IQR, inter 
quartile range; ALT, alanine aminotransferase; AST, aspartate 
aminotransferase; OS, overall survival; ALI, Advanced Lung 
Cancer Inflammation Index.

Figure 1 ROC curve of the ALI of HCC patients who had been 
treated with camrelizumab. TPR, true positive rate; FPR, false 
positive rate; ALI, Advanced Lung Cancer Inflammation Index; 
AUC, area under the curve; ROC, receiver operating characteristic; 
HCC, hepatocellular carcinoma.
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low ALI group (n=30) using 34.6 as the cut-off value. The 
survival analysis of the 2 ALI groups revealed that the high 
ALI group had a higher OS rate than the low ALI group 
(P<0.001) (see Figure 3A). The median OS for patients with 
an ALI score ≤34.65 and an ALI score >34.65 was 336 and 

524 days, respectively.
A cut-off value of 2.136 was used to divide the patients 

into a high NLR group (n=47) and a low NLR group (n=18). 
The survival analysis revealed no significant difference 
between the survival curves of the 2 groups (see Figure 3B).

Relationship between the ALI and clinicopathological 
factors and survival analysis

Using 34.65 as the threshold value for the ALI, the patients 
were divided into a high ALI group (n=35) and a low ALI 
group (n=30), and a statistical analysis was performed 
to determine the relationship between the ALI and its 
components and clinicopathological factors. There were no 
significant differences between the high ALI group and the 
low ALI group in terms of age, gender, Eastern Cooperative 
Oncology Group (ECOG) score, Child-Pugh classification, 
ALT level, AST level, and other clinical data characteristics 
(see Table 2). However, there was a statistically significant 
difference between the 2 groups in relation to the OS of the 
patients.

Univariate and multi-factor Cox regression analysis  
of the ALI

The univariate analysis showed that the ECOG score, AST 
level, whether or not local treatment had been administered, 
and a high ALI score were prognostic factors of OS in 
patients with advanced HCC (see Table 3). Conversely, 

Figure 2 ROC curves for the ALI, NLR, ALT, and AST in HCC 
patients who had been treated with camrelizumab. TPR, true 
positive rate; FPR, false positive rate; ALI, Advanced Lung Cancer 
Inflammation Index; NLR, neutrophil-to-lymphocyte ratio; ALT, 
alanine aminotransferase; AST, aspartate aminotransferase; AUC, 
area under the curve; ROC, receiver operating characteristic; 
HCC, hepatocellular carcinoma.

Figure 3 Kaplan-Meier curves for OS of HCC patients with ALI or NLR. (A) The Kaplan-Meier analysis of OS according to the ALI 
in HCC. (B) The Kaplan-Meier analysis of OS according to the NLR in HCC. ALI, Advanced Lung Cancer Inflammation Index; NLR, 
neutrophil-to-lymphocyte ratio; OS, overall survival; HCC, hepatocellular carcinoma.
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Table 2 Clinical characteristics of patients with different ALI levels of HCC

Characteristic ALI (low) (n=30) ALI (high) (n=35) P

Gender, n (%) 0.167

F 7 (10.8) 3 (4.6)

M 23 (35.4) 32 (49.2)

Viral hepatitis, n (%) 0.252

HBV 14 (21.5) 21 (32.3)

HCV 2 (3.1) 0 (0)

None 14 (21.5) 14 (21.5)

ECOG performance status, n (%) 0.724

0 10 (15.4) 15 (23.1)

1 16 (24.6) 17 (26.2)

2 4 (6.2) 3 (4.6)

Child-Pugh class, n (%) 0.980

A 25 (38.5) 28 (43.1)

B 5 (7.7) 7 (10.8)

Locoregional therapy, n (%) 0.162

None 19 (29.2) 15 (23.1)

Done 11 (16.9) 20 (30.8)

BCLC-class, n (%) 0.212

B 14 (21.5) 10 (15.4)

C 16 (24.6) 25 (38.5)

Immunotherapy, n (%) 0.212

1st-line 14 (21.5) 10 (15.4)

2nd-line 16 (24.6) 25 (38.5)

ALT, median [IQR] 30 [21.25, 38] 31 [22, 59] 0.481

AST, median [IQR] 52 [27, 84.5] 40 [26.5, 59] 0.275

OS, median [IQR] 316 [209.25, 371.5] 460 [385, 594.5] < 0.001

ALI, median [IQR] 17.57 [12.91, 22.01] 46.6 [37.51, 52.92] < 0.001

ALI, Advanced Lung Cancer Inflammation Index; HCC, hepatocellular carcinoma; F, female; M, male; HBV, hepatitis B virus; HCV, hepatitis 
C virus; ECOG, Eastern Cooperative Oncology Group; BCLC, Barcelona Clinic Liver Cancer; 1st-line, first-line treatment; 2nd-line, 
second-line treatment; IQR, inter quartile range; ALT, alanine aminotransferase; AST, aspartate aminotransferase; OS, overall survival.

age, gender, Child-Pugh score, ALT level, and the number 
of lines of immunotherapy did not have a statistically 
significant effect on OS.

The results of the multivariate analysis showed that the 
ECOG score, whether or not local treatment had been 
administered, and a high ALI score were independent 
prognostic factors of OS in patients with advanced liver 

cancer (see Table 3). Among these, a high ALI score was 
strongly associated with longer OS in patients [hazard ratio 
(HR), 0.285; 95% CI: 0.097–0.833; P=0.022].

Nomogram model building and evaluation

The multi-factor Cox analysis showed that ECOG 



Annals of Translational Medicine, Vol 10, No 22 November 2022 Page 7 of 11

© Annals of Translational Medicine. All rights reserved.   Ann Transl Med 2022;10(22):1233 | https://dx.doi.org/10.21037/atm-22-5099

Table 3 Univariate and multivariable analysis of poor prognostic factors for OS in HCC patients who had been treated with camrelizumab

Characteristics Total (N)
Univariate analysis Multivariable analysis

Hazard ratio (95% CI) P value Hazard ratio (95% CI) P value

Gender 65

F 10 Reference

M 55 1.454 (0.488–4.335) 0.502

Viral hepatitis 65

HBV 28 Reference

HCV 35 0.729 (0.325–1.634) 0.442

None 2 1.808 (0.229–14.243) 0.574

ECOG 65

0 25 Reference

1 33 3.718 (1.394–9.917) 0.009 4.902 (1.584–15.169) 0.006

2 7 1.068 (0.261–4.368) 0.927 1.149 (0.274–4.830) 0.849

Child-Pugh class 65

A 53 Reference

B 12 0.453 (0.152–1.350) 0.155

Locoregional therapy 65

None 34 Reference

Done 31 0.480 (0.210–1.094) 0.081 0.323 (0.132–0.792) 0.014

ALT 65 0.999 (0.988–1.011) 0.896

AST 65 1.008 (1.001–1.015) 0.025 1.006 (0.999–1.013) 0.111

ALI 65

Low 30 Reference

High 35 0.376 (0.152–0.931) 0.034 0.285 (0.097–0.833) 0.022

OS, overall survival; HCC, hepatocellular carcinoma; F, female; M, male; HBV, hepatitis B virus; HCV, hepatitis C virus; ECOG, Eastern 
Cooperative Oncology Group; ALT, alanine aminotransferase; AST, aspartate aminotransferase; ALI, Advanced Lung Cancer Inflammation 
Index.

score, whether or not local treatment was administered, 
and the ALI score were independent prognostic factors 
affecting OS. These factors were combined to develop a 
predictive model for patients with advanced liver cancer 
after immunotherapy using the R language software 
nomogram (see Figure 4). The corresponding scores were 
obtained by projecting each variable on the “Points” axis, 
and the corresponding scores were summed to obtain the 
corresponding prediction results.

An analysis of the ROC curve showed that the C-index 
of this nomogram model was 0.772 (95% CI: 0.721–0.822, 
P<0.001). The calibration curve analysis showed that 

the nomogram model in this study had high predictive 
consistency and was able to predict the prognosis of 
patients with advanced HCC treated with camrelizumab 
(see Figure 5).

Discussion

HCC is a primary liver cancer and is the 3rd leading cause 
of cancer-related deaths worldwide (2,3). Despite significant 
advances in the diagnosis and treatment of liver cancer 
in recent years, the 5-year survival rate of HCC patients 
remains low due to high rates of recurrence and metastasis, 
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(15,16). HCC is an inflammation-associated tumor whose 

immune response is regulated by multiple activating and 

inhibiting signaling pathways. In recent years, some patients 

have achieved better outcomes through systemic treatments, 

such as immune and targeted therapies, but there are still 

many issues that need to be addressed. Notably, there is a 
lack of validated efficacy and prognostic predictors for HCC 
patients who have been treated with immunotherapy (17).

Prev ious  s tud ie s  have  found  tha t  cancer  and 
inflammation are closely related to various inflammation-
based biomarkers; for example, the NLR, the platelet-to-
lymphocyte ratio, and the albumin-globulin ratio have been 
used for early prognostic assessments of several tumors, 
but their efficacy has been controversial in different studies 
(18,19). Notably, elevated C-reactive protein (CRP) has 
been shown to indicate an increased risk of lung and bowel 
cancer, and the NLR has been found to be a poor prognostic 
factor for several tumors (20,21). However, as cachexia 
due to chronic systemic inflammation may affect patient 
prognosis through the BMI and serum albumin levels 
(20,22), an ALI indicator that includes both these factors 
could theoretically better reflect a patient’s nutritional status 
and systemic inflammation (23,24). Therefore, our aim was 
to investigate the value of ALI in the prognosis of patients 
with liver cancers.

In the present study, we found that the ALI index had 
an improved prognostic predictive ability relative to OS of 
patients with advanced HCC who had been treated with 
immunotherapy using camrelizumab. Based on the ROC 
curve analysis, ALI had a better discriminatory ability for 

Figure 4 Nomogram based on ALI and independent prognostic factors for OS prediction in HCC patients treated with camrelizumab. 
ECOG, Eastern Cooperative Oncology Group; ALI, Advanced Lung Cancer Inflammation Index; OS, overall survival; HCC, hepatocellular 
carcinoma. 

Figure 5 Nomogram calibration chart for 1-year OS prediction 
in HCC patients treated with camrelizumab. OS, overall survival; 
HCC, hepatocellular carcinoma.
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OS than traditional inflammatory indicators, such as the 
NLR and other clinical factors. The survival analysis also 
showed that the NLR had poor prognostic value for patients 
after treatment. We thus selected critical ALI values for the 
grouping and survival analysis and found that patients who 
had received treatment in the high ALI group had a better 
prognosis than those in the low ALI group.

Systemic inflammation in cancer patients is caused by a 
variety of mechanisms (23,25), such as tissue inflammation 
induced by tumor growth or invasion, the cancer itself, 
and the production of inflammatory mediators induced 
by leukocytes. Systemic inflammatory responses are 
responsible for both cancer growth, invasion, metastasis, 
and resistance to chemotherapy, and have prognostic value 
for cancer patients (26,27). ICIs are now increasingly used 
in a variety of tumors, including hepatocellular liver cancer, 
and the use of ICIs can significantly improve the OS of 
patients with many advanced tumors. However, in clinical 
practice many tumors do not respond to ICIs, partly due 
to the lack of tumor infiltrating lymphocytes (28). If these 
“cold” immune tumors could be converted to “hot” tumors, 
the efficacy of ICIs would be increased, thereby prolonging 
the OS of patients (29).

In patients treated with ICIs, cytokines and chemokines 
produced by neutrophils promote angiogenesis and 
extracellular matrix remodeling (30), thus providing a 
favorable microenvironment for cancer growth, which 
in turn attracts more infiltrating lymphocytes (31). This 
alteration in the internal tumor microenvironment is also 
reflected in inflammation scores. Previous studies have 
shown that the ALI score is a powerful prognostic and 
predictive marker in advanced NSCLC patients treated 
with PD-L1 inhibitors alone but not in combination 
with chemotherapy (32,33), and it appears to be more 
strongly associated with OS than other widely used clinical 
indicators (34).

Based on the available clinical data and the ROC curve, 
we set a score of 34.65 as the threshold value for the ALI; 
however, previous reports have used a relatively wide 
range of threshold values, including 18, 19.5, and 31.1 
(10,18,24,34), which may be related to the different types 
and stages of tumors studied and none of these studies 
involved patients with liver disease or liver cancer. We 
screened the independent prognostic factors for HCC 
patients after treatment with camrelizumab based on the 
results of the multifactorial Cox regression analysis, and 
constructed column line plots of these factors, which 
were found to have favorable predictive index results. 

Additionally, the calibration plots of the column line graphs 
were very close to the ideal 45° line, indicating that the 
incidence rates predicted by the line graphs under the 
model were close to the actual observed incidence rates.

In summary, this was the first study to explore the clinical 
value of the ALI as a prognostic marker in patients with 
advanced HCC. To the best of our knowledge, this is the 
first study to assess the prognostic significance of the ALI 
in patients with advanced hepatocellular liver cancer treated 
with camrelizumab.

This study had a number of strengths. It was the first 
study to investigate the predictive effect of the ALI score in 
patients with advanced liver cancer who had been treated 
with the ICI, camrelizumab. The predictive model is 
based on clinical data from patients and the components 
associated with the ALI subgroup scores are indicators that 
are readily available in the clinic, thus giving our model 
excellent clinical applicability. However, this study also had 
a number of limitations. As immunotherapy for HCC has 
only been used in the clinic on a large scale in recent years, 
the number of samples collected in this study was small and 
the follow-up period was relatively short, and the results of 
the prediction period of the line graph were thus limited 
to 1 year. In addition, this was a single-center study, and 
the results need to be validated with samples from other 
centers. Lastly, as it was a retrospective study, selection bias 
may have occurred.

Conclusions 

The ALI score can be used as a prognostic biomarker for 
patients with advanced HCC who have been treated with 
immunosuppressive therapy. A high ALI score may be an 
independent predictor of prognosis in HCC patients who 
have been treated with camrelizumab.
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All HCC patients were confirmed by biopsy from Jan 2017 
to Jan 2020 (n=753)

All HCC patients BCLC stage B or C (n=627)

Patients with hepatocellular carcinoma treated with 
immunotherapy (n=135)

Analysis (n=65)

HCC patients with Radical surgical 
treatment (n=126), etc.

No immunotherapy (n=261)
Serious Comorbidities (n=86) 
Incomplete follow-up (n=145) etc. 

Incomplete therapy (n=11)
Missing visits (n=16)
Other immunotherapy drugs (n=43)
etc. (n=14)

Figure S1 The flow chart of the study.
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