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Case report: Significant
response to PD-L1 inhibitor
after resistance to PD-1
inhibitor in an advanced alpha-
fetoprotein-positive
gastric cancer
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Alpha-fetoprotein-positive gastric cancer (AFPGC) is a type of gastric cancer

with a high degree of malignancy. The disease is more common in the elderly,

with a high prevalence in males and generally atypical clinical manifestations.

For advanced patients, the current treatment options are limited and, to date,

few cases of advanced AFPGC have been treated successfully with

conventional chemotherapy. With the development of molecular biology and

immunology, tumor immunotherapy offers more therapeutic options to

patients with advanced gastric cancer. This study describes a case of

advanced gastric cancer in a young woman with a high blood alpha-

fetoprotein (AFP) level (>54,000 ng/mL). The patient showed initial promising

results when programmed cell death-1 (PD-1) inhibitor treatment was

combined with chemotherapy after systemic chemotherapy failed. When the

disease progressed again after 129 days, adjustment of the treatment regimen

to Atezolizumab in combination with Irinotecan and Surufatinib capsules

achieved partial remission (PR). There were no immune-related pneumonia,

myocarditis, or other adverse effects observed. The patient currently has an

overall survival of more than 14 months. This case demonstrated that switching

from PD-1 inhibitor to programmed cell death-Ligand 1 (PD-L1) inhibitor

therapy may overcome potential resistance. It providing a reference for

immunotherapy of patients with AFP-positive advanced gastric cancer.
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Introduction

Gastric cancer with elevated serum AFP levels confirmed

histopathologically after excluding hepatitis, cirrhosis,

hepatocellular carcinoma, germ-cell malignancy, and other

illnesses that may cause AFP is referred to as AFPGC (1).

AFPGC is considered to be one of the most aggressive tumor

subtypes in gastric cancer. It has been reported that AFPGC

accounts for 2.3%~7.1% of total gastric cancer in Asian countries

and about 15% of total gastric cancer in western countries (2). It

was reported that patient age, TNM stage and curable surgery

were found to be associated with overall survival. The younger

AFPGC patients are prone to have a more detrimental

prognosis. A high level of AFP is an independent prognostic

risk factor for gastric cancer because AFP is not only a product of

the tumor but also plays a crucial role in proliferation, apoptosis,

and angiogenesis of AFPGC cells (3). AFP has been reported to

have a suppressive effect on lymphocyte transformation, to

enhance tumor cell proliferation through the HGF and c-Met

pathway (4), and to increase angiogenesis via Vascular

Endothelial Growth Factor (VEGF) expression (5).

According to theWorld Health Organization (WHO) (2019)

classification of gastric cancer, serum AFP may be elevated in

several types of gastric adenocarcinoma, such as hepatoid

adenocarcinoma and gastr ic adenocarcinoma with

enteroblastic differentiation. Previous research has found that

serum AFP levels are an independent risk factor impacting

patient survival (6), and there is currently no effective

treatment for AFPGC.

Here, we report the case of a 37-year-old woman suffering

from gastric cancer with an extremely high expression of serum

AFP level (>54,000 ng/mL). The patient showed initial

promising results when PD-1 monoclonal antibody (mAb)

treatment was combined with chemotherapy after systemic

chemotherapy failed. When the disease progressed again after

129 days, adjustment of the treatment regimen achieved PR.
Case description

In January 2021, a 37-year-old woman complained of right

upper abdomen discomfort and mild tenderness in a prone

posture. She also had felt a palpable mass in the right upper

abdomen. Physical examination revealed an enlarged liver with a

bulge and palpable mass in the right abdomen. The lower margin

of the enlarged liver was at the right midclavicular line about the

level of the navel. The patient had tenderness in the liver area,

and the Numeric Rating Scales (NRS) score was 2 points. The

patient had no tumor-related family history and denied having a

chronic liver illness (hepatitis, cirrhosis, and primary liver

cancer) or combined reproductive system tumors. After

hospitalization, an enhanced Computed Tomography (CT)

examination was performed to further evaluate the patient’s
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condition, which showed there were multiple nodular lesions in

the liver with local gastric wall thickening (Figure 1A). Among

the tumor markers, AFP levels were significantly elevated to

more than 54,000 ng/ml (normal level: < 12 ng/ml), and the

serum carcinoembryonic antigen (CEA) levels were 22.82 ng/

ml (normal range: < 5 ng/ml) (Figures 2A, B). Gastroscopy

revealed a giant crateriform ulcer within the stomach body

(Figure 3A), and pathological examination showed a poorly

differentiated adenocarcinoma. Immunohistochemical labeling

revealed the presence of proficient mismatch repair (pMMR)/

microsatellite stability (MSS) as well as deficiencies in Human

Epidermal growth factor Receptor 2 (HER2) and EBV-encoded

RNA (EBER) hybridization (Figures 3B–D). The patient was

diagnosed with poorly differentiated gastric adenocarcinoma

with liver metastases (HER2 negative). Meanwhile, the patient

was a gastric cancer with elevated serum AFP levels. Hepatitis,

liver cirrhosis and other diseases that may lead to elevated AFP

were excluded. Therefore, this patient was an advanced

AFPGC patient.

The patient received first-line chemotherapy in a two-drug

combination regimen of paclitaxel liposome for injection and S-

1 (tegafur/gimeracil/oteracil potassium). After two sessions of

therapy, the disease status was stable, as determined by imaging.

Then, in the third course, the S -1 dose was increased to 60 mg

orally twice daily from day 1 to day 14 and continued to be

combined with 210 mg paclitaxel liposome for injection.

However, following the third session of chemotherapy, the

patient reported that the upper abdominal distension was

worse than before, and her AFP levels was consistently greater

than 54,000 ng/ml. After communicating with the patient and

completing the informed consent form for immunotherapy, the

patient began to receive 200mg Tislelizumab injections in

combination with 200mg Oxaliplatin treatment on April 17,

2021, every 21 days as a course. After two courses of treatment,

the patient’s abdominal distension was relieved. An abdominal

CT scan indicated that the liver lesions were smaller than before,

and gastric wall thickening was reduced. The imaging evaluation

showed that the disease status was stable. The original regimen

was continued for two courses, and imaging was performed after

the fourth course to assess PR (Figure 1B). Regular

reexamination showed a progressive decrease in AFP level to

7169 ng/ml and the CEA level dropped to within the normal

range (Figures 2A, B). The patient’s symptoms of pain in the

liver area had been relieved and subsequently the analgesic drugs

were stopped.

At 6 months post-diagnosis, the serum level of AFP had

increased again to 21,520 ng/ml (Figure 2A). At the same time,

CT revealed that the liver lesions had increased in size again

(Figure 1C). The curative effect was evaluated as progressive

disease (PD). Then, the patient was given third-line therapy of

Tislelizumab combined with Apatinib 250 mg once a day for 3

cycles from August 23, 2021 to October 5, 2021. Unfortunately,

the patient did not respond well to this treatment, and
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radiographic assessments continued to show progression of the

disease. Therefore, a fourth-line treatment of Atezolizumab in

combination with Irinotecan and Surufatinib capsules was

considered from October 27, 2021. After 2 cycles of treatment,

CT evaluation showed that the efficacy achieved PR again

(Figure 1D), blood examination showed a progressive decrease

in AFP level to 12,238 ng/ml (Figure 2A). Considering this

positive response, another 5 cycles of Atezolizumab in

combination with Irinotecan and Surufatinib therapy were

conducted with the last treatment on March 23, 2022, and the

efficacy was assessed as sustained PR.

The therapy was well tolerated by the patient during the

whole treatment process, and the main adverse reactions were

bone marrow suppression (leucopenia of 2 degrees) and

digestive tract reactions (nausea and vomiting), which

improved after treatment with Granulocyte-colony-

Stimulating-Factor (G-CSF) and enhanced antiemetic therapy.

There were no immune-related pneumonia, myocarditis, or

other adverse effects observed. The patient currently has an

overall survival of more than 14 months.
Frontiers in Oncology 03
Discussion

AFPGC is a special and rare subtype of gastric carcinoma.

The histological diagnosis of AFPGC is more common in poorly

differentiated adenocarcinoma, which is strongly associated with

larger tumor volume, deeper serous membrane infiltration, and

higher levels of invasion, lymph node, and liver metastasis (7).

AFPGC has a poorer prognosis than AFP-negative gastric

cancer. The median survival of advanced AFPGC is about 9.3

months (8).

There is currently no standard treatment for this type of

gastric cancer. However, early radical resection and active

postoperative adjuvant chemotherapy have been shown to

enhance the prognosis of AFPGC patients. For patients who

have lost the chance of surgical treatment in the late stage, there

is little literature on treatment. At present, the chemotherapy

plan is mostly referred to as common gastric cancer, but the

efficacy is worse than that of common gastric cancer. The

median Overall Survival (OS) of patients is 9.3 months, and

the 5-year survival rate is less than 20% (9). In 2018, Wang
frontiersin.org
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FIGURE 1

Contrast-enhanced CT scans of the patient (A) prior to, and (B) 5 months after the initiation of therapy. (C) At 6 months post-diagnosis, the
curative effect was evaluated as progressive disease, with no effect of third-line therapy of Tislelizumab combined with Apatinib. (D) The disease
returned to partial remission after treatment with the fourth-line treatment. LV, liver; STM, stomach; SP, spleen; K, kidney.
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FIGURE 2

Graph depicting the patient’s therapeutic course and serum tumor marker of AFP levels (A) and CEA level (B). The patient received the following
treatments: a, paclitaxel liposome plus S-1 (tegafur/gimeracil/oteracil potassium); b, Tislelizumab combined with Oxaliplatin; c, Tislelizumab
combined with Apatinib; d, Atezolizumab in combination with Irinotecan and Surufatinib capsules. AFP, alpha-fetoprotein; CEA,
carcinoembryonic antigen.
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reported the efficacy of different chemotherapy regimens in 105

patients with advanced AFPGC, and the Overall Response Rate

(ORR) of the platinum-based triple regimen was 56.1%, which

was better than that of double-regimen (26.3%) (10). in 2021, Li

reported that three patients received oral Apatinib 500 mg once a

day combined with XELOX (Oxaliplatin/Capecitabine). One

patient reached PR with progression-free survival(PFS) for

more than 13 months in the first line treatment, and the other

for 7 months, the third one had PFS for 3 months (11). Arakawa

also reported that Ramucirumab targeting Vascular Endothelial

Growth Factor Receptor 2 (VEGFR2) had some efficacy in

AFPGC patients with an OS of 16 months (12). In this case,

the patient was confirmed to have multiple liver metastases at

the time of diagnosis and lost the opportunity of surgical

treatment. The patient failed to benefit from the first-line two-

drug combined chemotherapy, and did not respond to Apatinib,

which confirmed that the therapeutic effect was worse than that
Frontiers in Oncology 05
of ordinary gastric cancer, and the patient’s treatment options

were limited.

Immunotherapy has demonstrated some efficacy in the

treatment of advanced gastric cancer in recent years. The

checkmate-649 study (13) showed that the combination of

Nivolumab and chemotherapy increased the duration of PFS

and OS in patients with Combined Positive Score (CPS) ≥ 5 and

CPS ≥ 1 compared with chemotherapy alone, and a statistical

difference was seen in the entire population (13.8 months versus

11.6 months, HR = 0.80). The results of ATTRACTION-4

showed that the median PFS time (10.5 months: 8.3 months,

HR=0.68) and ORR (57.5% vs 47.8%, P=0.0088) were

significantly better than those of chemotherapy alone.

Furthermore, this was population-wide research with no

molecular marker selected (14). The results of the Checkmate-

649 and ATTRACTION-4 studies confirm the role of

immunochemotherapy in the first-line treatment of gastric
B
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FIGURE 3

Gastroscopy and gastric biopsy pathology results. (A) Image of gastroscopy results, showing a tumor located at the body of the stomach (as
indicated by the arrows). (B) Histopathological examination revealed poorly differentiated gastric adenocarcinoma (hematoxylin and eosin
staining; magnification, ×100). (C) Negative staining for HER2 (magnification, ×100). (D) Positive staining for Mut L homolog 1 (MLH1)
(magnification, ×100).
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cancer. However, few studies have reported on the efficacy of

advanced AFPGC immunotherapy. The patient described here,

was a young female with MSS molecular typing and HER2

negative expression. The patient came with extensive liver

metastasis and a significant tumor load. If the first therapy was

ineffective, the patient might expect to live for only a short time.

This patient did not benefit significantly from the three courses

of first-line chemotherapy, and the AFP level was continuously

above the critical value of 54,000 ng/ml. Due to the limited

pathological tissue obtained by gastroscopy, the detection of PD-

1 expression level could not be carried out. In the case of

unknown PD-1 expression level, we chose Tiralizumab

immunotherapy combined with oxaliplatin chemotherapy as

the second line treatment. After 2 cycles of treatment, the AFP

level decreased significantly and liver lesions shrank. PR was

achieved after 4 cycles of treatment. The patient was relatively

sensitive to PD-1 mAb combined with chemotherapy, but the

remission period was short. Previous data suggest that Apatinib

targeted anti-angiogenesis therapy was an effective way to

overcome AFPGC. But unfortunately, this patient did not

show efficacy in the treatment regimen of third-line. Sorafenib

is one of the anti-VEGF drugs that has been reported to be

effective (15, 16), but has not been reported in the treatment of

AFPGC. In this case, the patient was changed to the PD-L1 ab

therapy, when PD1 mAb resistance progressed. Surprisingly, it

was found that the treatment effect was very good, and achieved

immunotherapy re-challenge successfully. It demonstrated that

switching from PD-1 inhibitor to PD-L1 inhibitor therapy may

overcome potential resistance. The main mechanism is that PD-

L1 mAb not only inhibit the PD1-PDL1 pathway, but also can

activate DC cells and T cell functions by blocking the co-

inhibition of B7.1 and PD-L1. At present, the disease is still in

remission, there were no obvious adverse reactions during the

whole treatment and it was well tolerated by the patient. The rise

and fall in serum AFP levels during treatment were found to be

positively correlated with the patient’s condition, and elevation

of serum AFP level may be detected prior to appearance of

symptoms and imaging detection. Therefore, measuring the

serum AFP levels as a follow-up marker is an important

means that can be used to evaluate condition changes of

a patient.

With the emergence of a new generation of gene

sequencing technology, gastric cancer can be divided into

different subtypes, based on gene mutations. In 2014, TCGA

(The Cancer Genome Atlas) reported the results of genomic

mapping of 295 cases of primary gastric Cancer and

establ ished four genomic subtypes (17) , including

microsatellite instability (MSI), Epstein-Barr virus infection

(EBV+), and tumors with low aneuploidy (GS) genomic

stabi l i ty and high aneuploidy (CIN) chromosomal

instability. According to Arora (18), loss of heterozygosity

(LOH) is common in gastric cancer and can lead to

chromosomal instability and the loss of tumor suppressor
Frontiers in Oncology 06
genes. The majority of tumors with increased AFP expression

were categorized as chromosomal instability subtypes, with a

72% median index of allele loss. This was 50% higher than

normal gastric adenocarcinoma. Patients with AFPGC may

respond to immunotherapy due to their unique genetic

characteristics. In addition, other studies demonstrated that

CIN is a driver of metastatic progression, which may partially

contribute to the aggressive phenotype of AFPGC. In all, the

identification of these potential tumor drivers raises the

potential for tumor-specific immunotherapy.

Previous research reported that several molecular factors

such as Vascular Endothelial Growth Factor-C (VEGF-C),

Signal Transducer and Activator of transcription 3 (STAT3),

and Hepatocyte Growth Factor (HGF) seem to over-expressed

more frequently in AFPGC than in stage-matched non-AFPGC

(5, 19). Chen (20) found that ANGPTL6 is an important driver

gene of angiogenesis in AFPGC development. ANGPTL6

promotes endothelial cell migration and tube formation

through activation of ERK1/2 and AKT pathways. ANGPTL6

knockdown inhibits cancer cell apoptosis and invasiveness.

These findings provide not only effective biomarkers for

diagnosis but also attractive therapeutic targets for

AFPGC patients.

In conclusion, AFPGC, as a special type of gastric cancer, has

a low incidence but a high degree of malignancy. Improving the

understanding of this type of gastric cancer can avoid

misdiagnosing it as common gastric adenocarcinoma and

underestimating its malignancy. At present, only a few cases

have been reported on the conversion of PD-L1 mAb after the

progress of PD-1 mAb therapy, and there is still a lack of large-

scale prospective studies. However, there are still many open

questions, for example, how to choose the treatment plan after

the progress of PD-L1 mAb therapy? How to optimize the

immune combination therapy model? Despite the need of

further studies to tackle those questions, this case report

represents an important exploration and potential

breakthrough in the treatment of advanced gastric cancer

with immunotherapy.
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