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CASE REPORT

Aspirin-induced long-term tumor remission in hepatocellular 
carcinoma with adenomatous polyposis coli stop-gain mutation: A 
case report

Qu Lin, Ming-Jun Bai, Hao-Fan Wang, Xiang-Yuan Wu, Ming-Sheng Huang, Xing Li

ORCID number: Qu Lin 0000-0002-
4251-5577; Ming-Jun Bai 0000-0002-
8701-9593; Hao-Fan Wang 0000-
0003-2098-453X; Xiang-Yuan Wu 
0000-0002-6765-7918; Ming-Sheng 
Huang 0000-0003-4749-4231; Xing Li 
0000-0001-9145-4769.

Author contributions: Lin Q and 
Huang MS recruited the patient 
and made clinical decisions; Bai MJ 
and Wang HF carried out the 
follow up; Li X, Wang HF and Bai 
MJ performed the image analysis; 
Li X performed the molecular 
analysis; Lin Q, Huang MS, Wu XY 
and Li X carried out the molecular 
pathway analysis; Li X wrote the 
manuscript; Huang MS is the co-
corresponding author.

Supported by Guangzhou Science 
and Technology Project, No. 
201904010461; and Major Talents 
Project of Guangdong Province, 
No. 2019TQ05Y266.

Informed consent statement: 
Informed written consent was 
obtained from the patient for 
publication of this report and any 
accompanying images.

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

CARE Checklist (2016) statement: 

Qu Lin, Xiang-Yuan Wu, Xing Li, Department of Medical Oncology and Guangdong Key 
Laboratory of Liver Disease Research, The Third Affiliated Hospital of Sun Yat-sen 
University, Guangzhou 510630, Guangdong Province, China

Ming-Jun Bai, Hao-Fan Wang, Ming-Sheng Huang, Department of Intervention and Guangdong 
Key Laboratory of Liver Disease Research, The Third Affiliated Hospital of Sun Yat-sen 
University, Guangzhou 510630, Guangdong Province, China

Corresponding author: Xing Li, MD, Professor, Department of Medical Oncology and 
Guangdong Key Laboratory of Liver Disease Research, The Third Affiliated Hospital of Sun 
Yat-sen University, No. 600 Tianhe Road, Guangzhou 510630, Guangdong Province, China. 
lixing9@mail.sysu.edu.cn

Abstract
BACKGROUND 
Targeted therapy based on pathway analysis of hepatitis B-related hepatocellular 
carcinoma (HCC) may be a promising remedy.

CASE SUMMARY 
The present case involved an advanced hepatocellular carcinoma (HCC) patient 
who did not receive local regional therapy and was intolerant to sorafenib. Total 
RNA extracted from the patient’s tumor tissue was used to obtain the gene 
mutation profile. The c.3676A>T and c.4402A>T stop-gain mutations in adeno-
matous polyposis coli (APC) were the most prevalent (42.2% and 35.1%, 
respectively). MutationMapper analysis indicated that the functional domain of 
APC was lost in the two APC mutant genes. APC is a major suppressor of the Wnt 
signaling pathway. Thus, the Wnt pathway was exclusively activated due to APC 
dysfunction, as other elements of this pathway were not found to be mutated. 
Aspirin has been reported to suppress the Wnt pathway by inducing β-catenin 
phosphorylation through the activation of glycogen synthase kinase 3 beta via 
cyclooxygenase-2 pathway inhibition. Therefore, aspirin was administered to the 
patient, which achieved four years of disease control.

CONCLUSION 
Exclusive mutations of APC of all the Wnt pathway elements could be a 
therapeutic target in HCC, with aspirin as an effective treatment option.
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Core Tip: Hepatocellular carcinoma (HCC) is a highly heterogeneous disease. Due to 
the differences in etiology and ethnicities, the driving genes in HCC are likely to be 
different globally. Adenomatous polyposis coli (APC) mutations are critical in a 
fraction of HCC patients, as APC mutations might trigger HCC by activating the Wnt 
pathway. The effects of this mutation could be consistently suppressed by aspirin. 
Thus, APC mutation-triggered HCC might be a new subgroup of chronic hepatitis B 
virus infection-related HCC. Wnt pathway inhibition could be an effective remedy for 
this subgroup of patients.

Citation: Lin Q, Bai MJ, Wang HF, Wu XY, Huang MS, Li X. Aspirin-induced long-term tumor 
remission in hepatocellular carcinoma with adenomatous polyposis coli stop-gain mutation: A 
case report. World J Clin Cases 2021; 9(24): 7189-7195
URL: https://www.wjgnet.com/2307-8960/full/v9/i24/7189.htm
DOI: https://dx.doi.org/10.12998/wjcc.v9.i24.7189

INTRODUCTION
Some small molecular agents with multiple targets, including sorafenib, lenvatinib, 
and regorafenib, are reported to be effective against hepatocellular carcinoma (HCC)
[1]. However, the efficacy of these agents is unpredictable. As the average overall 
survival of patients with advanced HCC is only approximately three months[2], 
primary resistance to first-line treatment may prevent the possibility of second-line 
remedies. Thus, precise therapy is needed for the treatment of advanced HCC.

In this era of precise therapy, treatments can be administered with maximum 
efficacy if the target is clearly identified. For the multi-targeted agents used for HCC, 
unsatisfactory safety profiles and limited improvement in overall survival have 
hindered their use in the treatment of advanced HCC. RNA sequencing can be used to 
identify the causative gene mutations in tumor tissues to provide more accurate 
targets for the treatment of HCC.

In this case of advanced HCC, we screened for mutations in an HCC patient using 
the Illumina Hiseq2000 platform and identified mutated adenomatous polyposis coli 
(APC) as the major driver gene. Aspirin was chosen as the targeted agent to treat this 
patient, which achieved disease control for at least four years.

CASE PRESENTATION
Chief complaints
Recurrent HCC with APC stop-gain mutation.

History of present illness
A Chinese male patient with chronic hepatitis B infection was admitted to the Cancer 
Center of Sun Yat-sen University for the treatment of HCC identified in the S6 segment 
of the liver by contrast computed tomography (CT) scan in June 2012. Radical 
resection was performed. Tumor recurrence was observed in March 2014. 
Transcatheter arterial chemoembolization (TACE) was performed followed by 
radiofrequency ablation with radical intent. However, the tumor recurred at the 
juncture of the S2 and S3 sections in September 2014. The tumor was resected. The 
tumor recurred in February 2015. A series of TACE procedures were performed as 
palliative local regional therapy from February 2015 to October 2016 at the Third 
Affiliated Hospital of Sun Yat-sen University. Sorafenib was administered after the 
first cycle of palliative TACE, but the treatment was suspended one month later due to 
grade III diarrhea. In that period, tumor progression was noted three times, which 

http://creativecommons.org/Licenses/by-nc/4.0/
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made local regional therapy an inappropriate choice for disease control. Alteration of 
alpha-fetoprotein indicated the efficacy of each therapy (Figure 1A).

History of past illness
Untreated chronic hepatitis B.

Personal and family history
None.

Physical examination
Normal.

Laboratory examinations
RNA sequence-based precise therapy was also considered. RNA sequencing was 
conducted on recurrent tumor tissue from a needle core biopsy in April 2016 to 
identify the gene mutation(s). Sequencing revealed that APC mutations are the major 
driver mutations. Stop-gain c.3676A>T and c.4402A>T APC mutations were the most 
prevalent (42.2% and 35.1%, respectively). ABL1 missense mutations, TP53 stop-gain, 
and TNFAIP3 missense mutations were less frequent (Table 1).

The amino acid sequences of APC mutations indicated a strongly truncated APC 
protein (Supplementary data). MutationMapper analysis indicated that the functional 
domain of APC was lost in both mutants in HCC tissue (Figure 1B).

Imaging examinations
Recurrent HCC was revealed by CT.

Gene mutations screen
Gene mutations were screened from HCC tissue samples from four patients and 
circulating tumor DNA samples from 41 HCC patients at The Third Affiliated Hospital 
of Sun Yat-sen University between February 2016 to January 2018 using the Illumina 
Hiseq2000 platform. Their gene mutation profiles were compared with those of the 
global HCC population from the Catalog of Somatic Mutations in Cancer (COSMIC) 
database. For patients with APC mutations, the amino acid sequences of APC 
mutations were evaluated using the Mutation Taster (http://www.mutation 
taster.org/) program. Using amino acid sequences generated by Mutation Taster, 
MutationMapper[3] was used to analyze the functional defects of the APC mutants.

HCC gene mutation profile of hepatitis B-related HCC
The gene mutation profile of Chinese patients with HCC was different to that of the 
global HCC population from the COSMIC database. According to our RNA sequence 
analysis of tumor tissues (n = 4) and circulating tumor DNA samples (n = 41) from 
hepatitis B-related HCC patients, the most prevalent mutated genes were TP53, APOB, 
KMT2D, LRP1B, EGFR, ATM, CHD7, CTNNB1, ARID1A, TSC2, FAT4, HNF1A, PTPRB, 
and APC (Figure 2A). This profile differed from the COSMIC global data (Figure 2B). 
Among the top 20 most frequent mutation genes, APOB, EGFR, ATM, CHD7, PTPRB, 
APC, and GNAS mutations were much more frequent among Chinese patients with 
HCC. Thus, these mutations may be potential targets for precise therapy.

APC is a major suppressive regulator of the Wnt pathway[4]. In this pathway, APC 
and glycogen synthase kinase 3 beta (GSK3β) combined with Wnt pathway key 
regulator β-catenin induces β-catenin phosphorylation and degradation to avoid Wnt 
pathway over-activation. The Wnt pathway can be activated by multiple causes in 
HCC, including mutations in Axin1, Axin2, and β-catenin[5]. However, mutations in 
APC and GSK3β are rare[6]. In the present study, APC was the only mutated gene in 
the Wnt pathway, which was presumed to be the exclusive cause of Wnt pathway 
over-activation. Due to the potentially normal function of other elements of the Wnt 
pathway, decreased β-catenin phosphorylation was the only trigger for this pathway. 
Thus, acceleration of β-catenin phosphorylation might abrogate the Wnt pathway, 
implicating GSK3β as a potential target.

FINAL DIAGNOSIS
Recurrent HCC with APC stop-gain mutation.

http://www.mutationtaster.org/
http://www.mutationtaster.org/
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Table 1 Gene mutation analysis

Gene Mutation type Mutation ratio (%) Nucleotide change Amino acid change Chromosome Genbank transcript ID
ABL 1 Missense 30.2 c.1363G>C p.Asp455His 9 NM_005157

APC Stop-gain 42.2 c.3676A>T p.Lys1226X 5 NM_000038

APC Stop-gain 35.1 c.4402A>T p.Lys1468X 5 NM_000038

TP53 Stop-gain 27.7 c.193A>T p.Arg65X 17 NM_000546

TNFAIP3 Missense 5.5 c.1787G>A p.Arg596Gln 6 NM_001270507

Gene Mutation type Folds Starting position Ending position Chromosome Genbank transcript ID

MDM4 Amplification 1.9 204485510 204527248 1 N/A

TREATMENT
Aspirin is reported to be effective in inducing β-catenin phosphorylation by activating 
GSK3β due to inhibition of the cyclooxygenase 2 (COX2) pathway[7]. As the COX2 
pathway was assumed to act normally, high-dose aspirin (0.3 g/day) was chosen as a 
remedy from April 2016.

OUTCOME AND FOLLOW-UP
This strategy achieved disease control for almost 5 years until February 2021, as 
confirmed by magnetic resonance imaging and monitoring of alpha fetoprotein. The 
treatment was well tolerated (Figure 1A and C).

DISCUSSION
HCC is a highly heterogeneous disease[8]. The etiology of HCC in Chinese individuals 
is mainly chronic hepatitis B virus infection, which is quite different to that in 
European patients, for whom HCC is caused mainly by alcohol and chronic hepatitis C 
virus infection[2]. Due to the differences in etiology and ethnicities, the driving genes 
in HCC must be different globally. According to our data, APC mutations were among 
the top 20 most frequent mutations. However, in the COSMIC database, APC 
mutations are very rare, and few APC mutations related to HCC have been reported
[6]. In the present case, we found an APC mutation that triggered HCC. The effects of 
this mutation could be consistently suppressed by aspirin. Thus, APC mutation-
triggered HCC might be a new subgroup of chronic hepatitis B virus infection-related 
HCC. Wnt pathway inhibition could be an effective remedy for this subgroup of 
patients.

The Wnt pathway has been reported to be very important in the development of 
malignancies[9]. Approximately 20% of HCC patients reportedly display Wnt 
pathway activation[5]. The causes of Wnt pathway over-activation are complex. The 
importance of Wnt over-activation in the development of HCC could differ from one 
patient to another, which might not be evident in a large cohort study. Thus, the Wnt 
inhibitor failed to show reliable efficacy among non-selected HCC patients. In the 
present case, an APC mutation triggered HCC and the Wnt pathway was exclusively 
activated by APC dysfunction, as other elements of the Wnt pathway were not 
mutated. Knowledge of the Wnt pathway and its association with the COX2 pathway 
has led to the use of COX2 inhibitors[7], including the COX inhibitor aspirin and the 
selective COX2 inhibitors celecoxib and meloxicam, which are clinically available. In 
the present case, we chose aspirin and achieved long-term disease control.

The diagnosis of HCC does not rely on a pathologic test[2], which decreases the 
availability of RNA sequences in tumor tissues. The lack of tumor tissue gene 
mutation information, especially for advanced and recurrent diseases, has limited the 
extensive application of precisely designed targeted therapy based on dominant driver 
genes. Thus, needle biopsy might be of potential benefit for advanced and recurrent 
HCC. The present case demonstrates that RNA sequencing of HCC tissues might be a 
valuable approach and that the current HCC diagnostic procedure without histological 
tests might be insufficient for precise targeted therapy.
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Figure 1 Patient information. A: Changes in alpha fetoprotein during treatment. B: Mutation map of adenomatous polyposis coli domains; C: Changes in tumor 
masses by magnetic resonance imaging before and after aspirin treatment. APC: Adenomatous polyposis coli; TACE: Transcatheter arterial chemoembolization.

Figure 2 Gene mutation profiles. A: Patients with hepatitis B-related hepatocellular carcinoma (HCC, n = 41); B: Global HCC population from the Catalogue of 
Somatic Mutations in Cancer database. COSMIC: Catalogue of Somatic Mutations in Cancer database.

CONCLUSION
In the present case, the success of aspirin treatment was based on the dominant 
genetically driven Wnt pathway and exclusive mutation of APC among all the Wnt 
pathway elements, as discovered by RNA sequencing.
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