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Background: The combined immunotargeting therapy of hepatocellular carcinoma (HCC) have brought 
remarkable results. There are still some drawbacks to the application of the immune-modified Response 
Evaluation Criteria in Solid Tumors to Immunotherapy (imRECIST). How many weeks does it take to 
confirm the true disease progression for HCC patients who had reported disease progression for the first 
time based on imRECIST. Whether alpha-fetoprotein (AFP), an important indicator in the progression and 
prognosis of liver cancer, has the same value in immunotherapy. This prompted more clinical data to gather 
evidence that the immunotherapy time window issue contradicts the potential benefit of therapy.
Methods: This study retrospectively analyzed the clinical data of 32 patients who had undergone 
immunotherapy plus targeted therapy at the First Affiliated Hospital of Chongqing Medical University from 
June 2019 to June 2022. ImRECIST was used to evaluate the therapeutic efficacy among the patients. Before 
initial treatment and each immunotherapy cycle, each patient underwent standard abdominal computed 
tomography (CT) imaging and some biochemical indicators to assess physical condition and tumor response. 
All patients included will be divided into 8 groups. The differences in the survival outcomes of each 
treatment group were analysed.
Results: Among the 32 advanced HCC patients, 9 patients achieved stable disease (SD), 12 patients showed 
progressive disease (PD), 3 patients showed a complete response (CR), and 8 patients showed a partial 
response (PR). There is no difference in baseline characteristics between subgroups. In relation to patients 
with PD, a prolonged therapeutic time window and the provision of continuous medication may lead to a 
PR, prolonging their overall survival (P=0.5864). Compared to the patients with continuous PD, there was 
no significant difference in the survival of patients with increased AFP concentrations after treatment who 
achieved PR or SD and ultimately showed PD (P=0.6600). 
Conclusions: In our study, the time window for treatment may need to be extended in the process of 
immunotherapy for HCC patients. An analysis of AFP may assist the imRECIST by providing a more 
accurate evaluation of tumor progression.
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Introduction

Liver cancer,  of  which the most common type is 
hepatocellular carcinoma (HCC), is the third most common 
cause of cancer-related death worldwide and represents a 
deadly threat to human health (1-3). Due to the unique 
immunogenicity and heterogeneity of HCC, most patients 
lose the opportunity to undergo radical treatment, as 
they are in the middle or late stage by the time they show 
occult clinical manifestations (2). Immune-checkpoint 
blockades (ICBs) have become one of the most rapidly 
developed immunotherapy methods in recent years. 
The safety and therapeutic effectiveness of various ICBs 
have been shown in a number of experiments (4), and 
have brought new prospects to the treatment of HCC. 
With the approval of nivolumab and pembrolizumab for 
the treatment of HCC (5,6), the treatment of HCC has 
entered a new era of immunotherapy. Immunotherapy has 
achieved remarkable results in HCC, and the combination 
of immune checkpoint inhibitors and molecular targeted 
drugs was highly anticipated. Superior progression-free 
survival or overall survival of combination therapy was 
showed by the Phase III trial of altezolumab and beizumab 

in advanced HCC (7,8), which undoubtedly confirmed the 
dual effect of combination therapy on the suppression of 
tumor growth. 

Following the application of these developments in 
clinical practice, some unconventional and troubling 
reactions have been observed in the diagnosis and treatment 
of patients, such as pseudoprogression (9,10). After using 
ICBs, an initial increase in the tumor burden or the 
emergence of new lesions, followed by a decrease in the 
tumor load after further treatment has been observed (11). 
The current mainstream biological explanation is that due 
to the reactivation of the immune system, immune cells 
may flow into the tumor microenvironment, resulting in 
a temporary increase in inflammation and the tumor load 
(12,13). Pseudoprogression represents an unconventional 
but favorable response mode to immunotherapy. 

Individual differences in patients’ immune-related 
response patterns and pseudoprogression have raised 
additional clinical challenges for doctors and patients, as 
patients with pseudoprogression may be misclassified with 
progressive disease (PD) under the conventional Response 
Evaluation Criteria in Solid Tumors (RECIST) (14) to 
Immunotherapy (15,16). Due to the errors that arise in 
evaluating patients treated with immunotherapy using 
the RECIST or RECIST 1.1 (17), alternate criteria for 
evaluating the efficacy of solid tumors for immunotherapy 
patients have been developed, including the immune-related 
response criteria (irRC) (18), immune-related RECIST 
(irRECIST) (19), immune RECIST (iRECIST) (20), and 
immune-modified RECIST (imRECIST) (21). However, 
improvements can still be made to the response evaluation 
criteria for solid tumors.

In clinical treatment practice, even if the imRECIST 
are used, doubts will still arise as to how to balance the 
risks of clinical progression against the benefits of clinical 
management (22). More and more attention has being 
paid to patients who accepted immunotherapy and then 
confirmed as pseudoprogression. Although the current 
consensus is that the evaluation cycle can be extended to 
4–12 weeks to detect ineffective treatment and rapid disease 
progression (21). More clinical evidence is still needed 
to determine whether the assessment cycle needs to be 
extended for such cases. In addition, there is still a lack 
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of effective biomarkers for the detection and evaluation 
of the immunotherapy process. Nevertheless, PD-L1 
expression levels (23), inflammatory cell related ratios (24),  
and inflammatory factors (25) have been confirmed to be 
related to the evaluation of immunotherapy progress in 
HCC (26). Their corresponding predictive ability still 
needs to be further verified in future clinical trials. One 
notable study has shown that immunotherapy delayed the 
increase of alpha-fetoprotein (AFP), and the AFP response 
during immunotherapy may indicate the effectiveness of 
immunotherapy. Surprisingly, patients with AFP response 
seem to have better survival (27). Other scholars found 
that AFP is a potential alternative biomarker for the 
prognosis of HCC patients treated with atelizumab plus  
bevacizumab (28). It can be seen that the evaluation value of 
AFP in immunotherapy needs to be explored.

Despi te  s igni f icant  advances  in  the  combined 
immunotargeting therapy (8,29), more clinical research is 
needed to address the emerging dilemma of immunotherapy, 
such as developing appropriate tumor response assessment 
criteria and discovering more noninvasive and practical 
biomarkers (30). A more appropriate tumor response 
assessment criteria calls for a fact that imaging evaluation 
cannot be used in isolation to judge clinical benefit of 
immunotherapy. Thus, we conducted a retrospective 
analysis of 32 HCC patients who received immunotherapy 
plus targeted therapy at the First Affiliated Hospital of 
Chongqing Medical University from June 2019 to June 
2022 to show the necessity of extending the therapeutic 
time window. The importance of the biomarker, AFP, is 
emphasized, as its inclusion in the evaluation process will 
enable more patients to benefit from immunotherapy. 
We present the following article in accordance with the 
STROBE reporting checklist (available at https://jgo.
amegroups.com/article/view/10.21037/jgo-23-167/rc).

Methods

Patients and methods

The data of 32 patients with HCC, who had been treated 
with immunotherapy plus targeted therapy from June 2019 
to June 2022 at The First Affiliated Hospital of Chongqing 
Medical University, were included in this study. ImRECIST 
was used to evaluate the therapeutic efficacy of the 
treatment among the patients. To be eligible for inclusion 
in this study, the patients had to meet the following 
inclusion criteria: (I) aged 18–75 years; (II) had an Eastern 

Cooperative Oncology Group (ECOG) score ≤2; (III) were 
in an unresectable stage; (IV) had a tumor size <10 cm; 
(V) had a hepatitis B virus (HBV) DNA quantification of  
<50 IU/mL; (VI) had organs functions that met the 
following conditions: aspartate aminotransferase (AST) 
and alanine aminotransferase (ALT) is 5 times less than 
normal, albumin (ALB) >3 g/dL, total bilirubin <3 mg/dL, 
creatinine >2 mg/dL, hemoglobin >9 g/dL, neutrophils 
>1.5×109/L, and platelets >75×109/L. Patients were excluded 
from the study if they met any of the following exclusion 
criteria: (I) were undergoing concurrent treatment with any 
HCC antitumor therapy; (II) had engaged in the long term 
use of systemic immunosuppressants; (III) had a HBV DNA 
quantification >50 IU/mL with an active infection (other 
than a HBV/hepatitis c virus infection) (IV) > grade 2 as 
defined by the Common Terminology Criteria for Adverse 
Events; (V) had another serious concomitant disease that 
could not tolerate treatment; (VI) had a history of other 
malignant tumors.

All the patients were treated with Bevacizumab  
(15 mg/kg) and Toripalimab (240 mg) via intravenous 
infusion every three weeks and no medication is required 
within three weeks.

The protocol for this human study was approved by 
the Ethics Committee of The First Affiliated Hospital of 
Chongqing Medical University, Chongqing, China (No. 
2022-K344). All the methods were performed in accordance 
with the relevant regulations and with the Declaration of 
Helsinki (as revised in 2013). All the patients provided their 
written informed consent for the use of their clinical and 
biological data for the purposes of scientific research upon 
their enrolment in the study. 

Epidemiological data

The following data were collected for each patient: sex, 
age, ECOG performance status score, Barcelona Clinic 
Liver Cancer (BCLC) stage, Child-Pugh score, and prior 
antitumor therapy data (if applicable).

Biological data

Before each immunotherapy cycle, a biological test of 
blood samples was conducted at the Laboratory of The 
First Affiliated Hospital of Chongqing Medical University. 
The following indicators were included in the test: HBV 
genotype, hemoglobin, platelet count, total bilirubin, ALB, 
ALT, AST, and AFP.

https://jgo.amegroups.com/article/view/10.21037/jgo-23-167/rc
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Evaluation method

Before initial treatment and each immunotherapy cycle, 
each patient underwent standard abdominal computed 
tomography (CT) imaging, as well as some biochemical 
indicators, such as HBV genotype, hemoglobin, platelet 
count, total bilirubin, ALB, ALT, AST, and AFP. The physical 
condition to the treatment was periodically measured by 
biological indicators. The treatment response was defined 
according to the imRECIST. Overall survival (OS) was 
defined as the number of days from the first immunotherapy 
treatment to the date of death or to the date of analysis (i.e., 
28 May 2022) if the patient was still alive.

Statistics

Descriptive statistical methods were used to provide 
epidemiological data and biological index data. A Kaplan-
Meier curve was generated to show the relationship 
between survival time and survival rate. The log-rank test 
was used to evaluate the differences in the survival outcomes 
of each treatment group. The results are described as the 
P value, hazard ratio (HR) and 95% confidence interval 
(CI). GraphPad Prism 9.3 (GraphPad Software, San Diego, 
California, America) was used to generate the survival 
analysis curve for the patients. A P value <0.05, two-sided, 
was considered statistically significant.

Results

Patient characteristics

The patients’ clinical information at their initial presentation 
and pre-therapeutic data are summarized in Table 1. A total 
of 32 patients were included in the study. The patients 
had a mean age of 51.5 years. Among the 32 patients, 28 
(87.50%) were male, and 25 had the HBV. Before the initial 
immunotherapy, 10 patients had AFP >400 ng/mL. All the 
patients had ECOG scores of 0. All the patients were in 
Child-Pugh A. In relation to the BCLC grade, 3 patients 
had grade A, 14 had grade B, and 15 had grade C. In total, 
8 patients did not receive any treatment, 9 patients received 
comprehensive treatment, 11 patients underwent surgical 
resection, 2 patients received radio frequency ablation, and  
2 patients received transcatheter arterial chemoembolization.

Among the patients, 9 (28.13%) achieved stable disease 

Table 1 Patients’ epidemiological and biological data

Characteristics Values

Number of patients 32

Male sex, n (%) 28 (87.5)

Age in years, mean (range) 51.5 (29 to 67)

HBV genotype, n (%) 25 (78.13)

Hemoglobin, mean (range) 147.5 (85 to 183)

Platelet count, mean (range) 131 (76 to 274)

Total bilirubin, mean (range) 13.9 (6.6 to 29)

ALB, mean (range) 46 (33 to 56)

ALT, mean (range) 29 (17 to 249)

AST, mean (range) 34 (22 to 213)

Child-Pugh Score (%) A (100.0)

APF >400 ng/mL, n (%) 10 (31.3)

ECOG PS, score (%) 0 (100.0)

BCLC stage, n (%)

A 3 (9.4)

B 14 (43.8)

C 15 (46.9)

Prior antitumor therapy, n (%)

No therapy 8 (25.0)

Multimodality therapy 9 (28.1)

Resection 11 (34.4)

RFA 2 (6.3)

TACE 2 (6.3)

RECIST, n (%)

PD 12 (37.5)

PR 8 (25.0)

SD 9 (28.13)

CR 3 (9.38)

ALB, albumin; ALT, alanine aminotransferase; AST, aspartate 
aminotransferase; AFP, alpha fetoprotein; ECOG PS, Eastern 
Cooperative Oncology Group performance status; BCLC, 
Barcelona Clinic Liver Cancer; RFA, radio frequency ablation; 
TACE, transcatheter arterial chemoembolization; RECIST, 
Response Evaluation Criteria in Solid Tumors; CR, complete 
response; PR, partial response; SD, stable disease; PD, 
progressive disease. 
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(SD) and 12 (37.5%) showed progressive disease (PD), 3 
(9.38%) achieved a complete response (CR), and 8 (25.00%) 
achieved a partial response (PR). In relation to the 9 patients 
who achieved SD, 5 patients remained in SD all the time, 
while 4 were initially in SD at the inception phase of the 
treatment, but later entered PD showed a constant increase 
in AFP. In relation to the 12 patients with PD, 8 patients 
showed sustained PD, and 4 patients were initially in PD 
but were finally assessed as achieving a PR after treatment. 
In relation to the 8 patients with a PR, 4 achieved sustained 
PR, 3 had a period of PR and then achieved SD but were 
ultimately assessed with PD, and 1 showed a PR after a 
period, then showed PD, and finally showed a PR.

The target patients included in this study were divided 
into the following 8 groups: group A (patients with PD); 
group B (patients with a PR or CR); group C (patients with 
SD); group D (patients with sustained SD, a sustained PR, 
or PD that changed to PR); group E (patients with SD that 
changed to PD, patients with PR changed to SD or PD, 
patients in sustained PD); group F (patients with sustained 
SD or PR); group G (patients with PR that changed to PD 
and then changed to PR, and patients with PD that changed 
to PR); group H (patients with SD that changed to PD with 
an increase in AFP and patients with PR that changed to 
PD with the increase of AFP); and group I (patients with 
sustained PD). The survival analysis curve of the different 
tumor treatment responses of patients are shown in Figure 1.

Prolonging the treatment of patients with PD may  
lead to a PR

In some patients, PD can be transformed into a PR by 

providing prolonged treatment, and there is a clinical 
survival significance. Among the 12 patients with PD, 
4 patients benefited from continued treatment after an 
evaluation of disease progression, and they finally achieved 
a PR and the occurrence of a disease response at 16 weeks 
at the latest. An abdominal CT scan of a typical patient 
is shown in Figure 2. There was an 8-week interval from 
immune unconfirmed progressive disease to immune 
confirmed progressive disease (iCPD), and a 16-week 
interval from iCPD to PR.

A prolonged therapeutic time window and the 
administration of continuous medication to patients with 
PD can prolong their overall survival

Among the 12 patients with PD, 4 patients benefited 
from the extension of the treatment therapeutic time 
window, and with the continuation of the treatment, these 
patients achieved a PR at 16 weeks at the latest. There was 
a statistically significant difference in the survival status 
of patients between group D and group E (P=0.0034,  
HR =6.842, 95% CI: 2.292 to 20.43; Figure 3); however, no 
statistical difference was observed in the survival status of 
patients in group F and group G (P=0.5864; Figure 4).

Patients with a PR or SD, but with increased AFP 
concentrations, ultimately showed PD

Among the 32 included patients, there were 4 patients with 
SD and 3 patients with a PR whose AFP concentration 
continued to increase during treatment, and in whom the 
disease ultimately progressed. There was no significant 
difference in the survival of these patients compared to 
those in a state of continuous PD (P=0.6600; Figure 5). The 
abdominal CT images and AFP change curves of a typical 
patient are shown in Figure 6.

Discussion

Compared to the RECIST or RECIST 1.1 revision, the 
current imRECIST has been shown to have higher accuracy 
and reliability in evaluating patients after immunotherapy 
(21,31). However, the current immune evaluation criteria 
cannot be considered comprehensive, and there are still 
difficulties in determining disease progression and drug 
withdrawal in clinical practice. More clinical data need to 
be gathered to improve and perfect the evaluation criteria. 
Thus, in this study, we conducted a retrospective analysis 
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Figure 1 The survival analysis curves for groups A, B, and C. 
Group A: patients with PD; Group B: patients showing a PR or 
CR; Group C: patients with SD. PD, progressive disease; PR, 
partial response; CR, complete response; SD, stable disease. 
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Figure 2 A patient with PD that showed a PR after prolonged treatment (A-E). The arrows indicate the tumor. The capital letters indicate 
the arterial phase, and the small letters indicate the venous phase. PD, progressive disease; PR, partial response; iUPD, immune unconfirmed 
progressive disease. iCPD, immune confirmed progressive disease.

Figure 3 The survival analysis curves for groups D and E (P=0.0034, 
HR =6.842, 95% CI: 2.292–20.43). Group D: patients with 
sustained SD, a sustained PR, and PD changed to a PR status; 
Group E: patients with SD that changed to PD, patients with PR 
changed to SD or PD, patients in sustained PD. HR, hazard ratio; 
PD, progressive disease; PR, partial response; SD, stable disease. 
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Figure 4 The survival analysis curves for groups F and G 
(P=0.5864). Group F: patients with sustained SD and a PR. Group 
G: patients with a PR changed to PD and then changed to PR, and 
patients with PD changed to a PR status. PD, progressive disease; 
PR, partial response; SD, stable disease.
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of 32 patients with HCC treated by immunotherapy 
plus targeted therapy at The First Affiliated Hospital of 
Chongqing Medical University from 2019 to present. The 
guiding significance of unconventional responses mode was 
render for clinical actual drug withdrawal and progression 
judgment. We found that extending the time window of 
immunotherapy to 16 weeks benefited the patients showed 
a PD. Using AFP in combination with the imaging tests to 
determine the treatment effect will increase the accuracy of 

the results.
HCC has a wide range of intra- and inter-tumoral 

heterogeneity, progresses rapidly, and has a high degree 
of malignancy. The liver’s immune response may be more 
complex than that of other organs (32). More and more 
single-cell sequencing and multi-omics methods have 
revealed the heterogeneity and immunosuppression of HCC. 
Activated NK cells, CD8+ T cells, M1 cells and CD4 memory 
resting T cells in HCC tissue are the main factors affecting 
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the differences of immunotherapy (33). Immunosuppression-
related marker genes and immunosuppressive T cells are 
also the main causes of poor prognosis. Other studies found 
that PTPRC and FOXP3 can classify HCC into three 

subtypes, which are helpful for prognostic prediction and 
treatment choice (34). These results undoubtedly reveal 
the heterogeneity and the immune microenvironment of 
HCC. Therefore, we should attend to the primary and 
secondary subpopulations in each HCC tumor and take 
the heterogeneous expression seriously in the process of 
immunotherapy for HCC, achieving precise treatment (35). 
According to the survival analysis curve and log-rank test 
results, there was a significant survival difference between 
groups D and E, but there was no significant difference 
between groups F and G. In group G, 5 patients with 
PD and physical tolerance were willing to continue the 
treatment after a 12-week observation period (36,37) and 
thus extend the therapeutic time window. In the process of 
continuing the treatment, these patients showed unexpected 
gains, which suggests that there are individual differences 
in patients’ responses to immunotherapy, the immunization 
drugs need time to have an effect, and patients’ reaction 
times may differ.

Due to the difference of immune microenvironment 
and tumor heterogeneity, the benefits obtained by the 
patients could not be observed in the traditional 4–12 weeks 

Figure 5 The survival analysis curves for groups H and I (P=0.6600). 
Group H: patients with SD changed to PD with the increase of 
AFP, and patients with a PR changed to PD with the increase of 
AFP. Group I: patients with sustained PD. AFP, alpha-fetoprotein; 
PD, progressive disease; PR, partial response; SD, stable disease.
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Figure 6 Trend of AFP change and abdominal CT of a typical patient with a PR or SD, but with increased AFP, and finally a status of PD. 
AFP, alpha-fetoprotein; CT, computed tomography; PD, progressive disease; PR, partial response; SD, stable disease. 
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treatment time window (29,37). However, with the extension 
of the time of immunotherapy, the body’s immunity started 
to work patients’ PD status was ultimately reversed to PR. 
Among the 12 patients with PD, 4 ultimately achieved a PR 
due to the extension of the treatment time. There was no 
statistical difference in the survival between these patients 
and those who maintained a PR or SD all the time. Thus, 
questions arise as to whether the traditional 4–12-week  
observation time is sufficient for patients with PD or 
whether it is necessary to prolong the treatment time 
window to provide more benefits to patients. The extension 
of treatment time possibly means that the body has a longer 
time to develop immune function to fight against tumors. 

At present, it is urgent to explore new biomarkers to 
divine the effectiveness of immunotherapy for HCC. Many 
studies have shown the importance of biological indicators 
in determining and predicting tumor progression. For 
example, the expression of programmed death-ligand 
1 is associated with the presence of tumor-infiltrating 
lymphocytes in the tumor microenvironment (38), which 
is a favorable prognostic factor for many solid tumors (39). 
Significant reductions in interleukin-8 levels in the blood 
during immunotherapy suggest that treatment is effective, 
and in the absence of such reductions, PD is likely (25,40). 
In addition, studies have shown that the white-blood-
cell/lymphocyte ratio, neutrophil/lymphocyte ratio, and 
macrophage level are also independent factors that can 
predict tumor progression after immunotherapy (24,41). 
Further, some scholars have found that circulating DNA 
can effectively be used to identify pseudoprogression and 
hypeprogression (42). Given the small sample size and 
retrospective nature of this study, further data needs to be 
gathered to identify the relevant factors.

AFP is an important and recognized serum tumor marker 
of HCC, which has great significance in the diagnosis, 
treatment, and efficacy evaluation of HCC (43-46). In our 
study, we reviewed the final disease status of the patients, 
and found that even some patients who initially had SD or 
PR later showed PD as indicated by continuing increases 
in their AFP levels. In terms of the OS outcomes, no 
significant difference was observed between group H and 
group I. An initial status of stable or partial remission for 
the disease can be likened to an illusion and can delay the 
treatment of patients. A continuous increase in AFP level, 
to some extent, may suggest disease progression (47,48), 
and such a change may not be consistent with the changes 
observed in tumor imaging examinations.

The imRECIST, which is only based on medical 
imagining examinations, ignores the disease progress of 
some patients, and can thus delay changes being made to 
the method used to treat patients. Notably, for patients with 
SD, the imRECIST, which is based on medical imaging 
scans, may not be accurate in determining whether the 
disease is truly progressing. We found that combining 
biological indicators with imaging detection to evaluate 
the disease progress of patients will provide more accurate 
signals (49). Auxiliary imaging examination and biomarkers 
are needed to stratify patients and find susceptible groups, 
so as to achieve accurate selection of treatment time. Thus, 
we suggest that AFP should be included in the efficacy 
evaluation index to increase the accuracy of the imRECIST 
evaluations.

At present, the experimental data that could be used 
to provide clinical doctors with a reference for making 
decisions about whether or not to withdraw immunotherapy 
is limited. Additionally, the problems revealed in the 
practice of immunotherapy require consideration and 
discussion from a more comprehensive perspective. 
Thus, a more comprehensive evaluation of patients is 
essential. In addition to their radiological progress, a 
patient’s clinical manifestations, and biological indicator 
results should be considered in determining whether to 
continue immunotherapy. Additionally, immunotherapy is 
heterogeneous, and patients’ responses to immunotherapy 
may not occur within the expected weeks. Consideration 
needs to be given as to how the potential benefits of 
continuing immunotherapy after tumor progression can be 
balanced against the potential risks of delaying the disease. 
While extending the treatment time window, Special 
emphasis should be placed on detecting the trend of changes 
in AFP and timely imaging follow-up. Given, the limited 
number of patients in this study, no systematic guidance 
can be provided. However, our findings warrant attention, 
and should raise our vigilance, and further steps should be 
taken to address this issue. Next, we will continue to expand 
our focus on HCC patients, treated by the immunotherapy 
and targeted therapy, providing more accurate definitions 
for the expansion of time windows and the evaluation 
of efficiency of AFP. The common characteristics of the 
patients with extended treatment time window will be found 
through the high throughput screening, multi omics and 
single cell sequencing, and the biomarker that can evaluate 
the immunotherapy effect of this similar patients are also 
developed. We believe that with the wider application 
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of ICBs, more and more convincing research results will 
be generated, and there will be more clinical benefits for 
patients.

Conclusions

In summary, our research shows that extending the time 
window of immunotherapy may prolong the total survival 
time of more patients. Additionally, the auxiliary role 
of biochemical indicators in tumor evaluation can not 
be ignored. The image-based imRECIST, combined 
AFP, probably ensures an exactitude prediction of HCC 
patients’condition. All these data indicate that, in a 
population of patients undergoing immunotherapy, daringly 
extending the treatment window of immunotherapy and 
closely monitoring the changes of alpha-fetoprotein will 
improve the accuracy of prognosis judgment of patients and 
give patients a profit of survival time. 
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