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Abstract

BACKGROUND

Ovarian cancer is the most common malignant tumor of the female reproductive
system, and the survival rate of patients with relapsed and refractory ovarian
cancer is very low.

CASE SUMMARY

Here, we report a case of high-grade serous papillary adenocarcinoma of the
ovary that was successfully treated with immunotherapy. Radical surgery and
adjuvant chemotherapy for the 56-year-old patient were successful; however, her
tumor relapsed. Subsequent second-line chemotherapy, targeted agents, and other
treatments were ineffective, as the tumor continued to recur and metastasize.
Anti-programmed cell death-1 (PD-1) monotherapy (tislelizumab) completely
alleviated the tumor, and the multiple metastatic tumors disappeared. To date,
the patient has used anti-PD-1 for 32 months, experiencing no disease progression
and maintaining good health without additional treatment.

CONCLUSION

This case suggests that anti-PD-1 immunotherapy may have long-term positive
effects on outcomes in some refractory recurrent solid tumors. Further research is
needed to identify patients most likely to respond to anti-PD-1 therapy.

Key Words: Anti-programmed cell death-1; Tislelizumab; Ovarian cancer; Relapsed cancer
treatment; Immunotherapy; Case report
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INTRODUCTION

Ovarian cancer has the highest mortality among all gynecological cancers. Over 200000 new cases of ovarian cancer and
150000 deaths are recorded annually worldwide[1]. As few symptoms occur at the initial stage, nearly 70% of patients are
diagnosed at an advanced stage, with few receiving early treatment. Primary epithelial ovarian cancer is the most
common pathological type of ovarian cancer, accounting for over 85% of ovarian cancers, with ovarian serous adenocar-
cinoma accounting for approximately three-quarters of primary ovarian cancers[2]. Following the treatment guidelines of
the National Comprehensive Cancer Network (NCCN) for ovarian cancer, the first-line treatment plan for epithelial
ovarian cancer is surgery with platinum and paclitaxel-based chemotherapy[3-5]. However, some patients experience
tumor recurrence and multiple metastases after various therapies, posing significant challenges to continued treatment.
Immunotherapy has been applied to various cancers in recent years. Programmed cell death-1 (PD-1) and its receptor
programmed cell death ligand-1 (PD-L1) constitute a signaling pathway involved in tumor immune escape and are
common targets for cancer immunotherapy. Anti-PD-1 and anti-PD-L1 antibodies have demonstrated obvious curative
efficacy in clinical trials for melanoma, bladder cancer, lung cancer, leukemia, breast cancer, and other malignant tumors
[6-8]. They have also proven effective in the adjuvant treatment of ovarian cancer[9-12]. Here, we report our experience
with a patient with high-grade serous papillary adenocarcinoma of the ovary, who experienced disease progression and
metastasis under multiple therapies. The patient ultimately exhibited a good response to anti-PD-1 monotherapy (tislel-
izumab) and achieved long-term complete response, with rapid disappearance of the multiple metastatic tumors.

CASE PRESENTATION

Chief complaints
At the age of 46, she visited the hospital after a physical examination revealed a pelvic mass without any complaints of
discomfort.

History of present illness

The patient was born in 1968, got married at the age of 23, and, after giving birth to a daughter naturally, used a birth
control ring to prevent pregnancy. In 2014, at age 46, she visited the hospital after a physical examination revealed a
pelvic mass.

History of past illness
No abnormalities.

Personal and family history
The patient had a family history of cancer; her mother had died of lung cancer at 53 years, and her brother had died of
bowel cancer at 45 years.

Physical examination
Pelvic examination suggested that both bilateral adnexal areas can be palpated with a mass that extends approximately 6
cm without tenderness.

Laboratory examinations
The patient's carbohydrate antigen 125 (CA125) level was 239.9 U/mL.

Imaging examinations

Pelvic contrast-enhanced computed tomography (CT) indicated multiple cystic masses (largest 9.0 cm x 8.7 cm x 7.4 cm)
with solid papillary nodules on both ovaries, suggesting a high probability of serous cystadenocarcinoma. Chest CT
detected no abnormalities. To rule out the possibility of ovarian Krukenberg tumor, we performed a biopsy of a
gastroscopy specimen, which indicated mild chronic inflammation of the gastric mucosa. And colonoscopy detected no
abnormalities.
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FINAL DIAGNOSIS
The high-grade serous papillary ovarian adenocarcinoma stage IIB (referring to FIGO 2014).

TREATMENT

In June 2014, the patient underwent a successful radical resection of ovarian cancer, reaching the R, level. Pathological
examination of the surgical specimen revealed high-grade serous papillary adenocarcinoma of both ovaries, involving the
right ovarian fallopian tube. We identified cancer cells in the ascites, but the pelvic lymph nodes, greater omentum, and
appendix were negative. The ovarian cancer pathological stage was IIB (referring to FIGO 2014). The patient subsequently
received six cycles of first-line chemotherapy with paclitaxel and carboplatin, achieving complete remission. In July 2017,
the patient's CA125 began to increase slightly. The first progression-free survival lasted for 2 years. In January 2018,
abdominal ultrasonography indicated abdominal lymphadenopathy as well as peripancreatic and hilar solid nodules
(maximum size 5.6 cm x 3.1 cm). Following this, she received six courses of second-line chemotherapy with carboplatin
and doxorubicin hydrochloride liposome, and her CA125 levels returned to normal. Immediately after six courses of
second-line chemotherapy, the patient was treated with oral olaparib as maintenance therapy following the NCCN
guideline. A genetic test indicated no BRCA1/2 (Breast Cancer 1/2 mutation) mutations in this patient, the homologous
recombination deficiency test is also negative by postoperative genetic testing in August 2018. In July 2019, the patient’s
CA125 increased again. The second progression-free survival lasted for 17 months, and she discontinued olaparib in
August 2019 (olaparib continued treatment for 1 year from August 2018 to August 2019). Subsequently, she received
three courses of carboplatin + paclitaxel from September to November 2019, but her CA125 continued to increase.
Therefore, she was switched to three courses of carboplatin + doxorubicin hydrochloride liposome from December 2019
to February 2020. However, her CA125 rose to 2000 U/mL. In March 2020, she presented with multiple nodules in the
liver and lungs and multiple enlarged lymph nodes in the neck, mediastinum, and retroperitoneum, indicating multiple
metastases.

Because surgery, chemotherapy, and targeted drugs (olaparib) failed to control tumor progression, immunotherapy
was employed as a last resort. The patient commenced anti-PD-1 monotherapy (tislelizumab, BeiGene Ltd, China, 200 mg
intravenous drip every 3-4 wk) in April 2020. The CA125 levels rapidly decreased to normal after three courses of PD1
treatment (Figure 1), the liver and lung metastases disappeared (Figure 2), and the lymph nodes were no longer enlarged,
achieving complete remission. She regained good physical condition with no discomfort, and her quality of life returned
to normal. Her Eastern Cooperative Oncology Group performance status score was 1. In December 2022, owing to a slight
elevation in blood creatinine (reach to 76 umol/L), Tislelizumab monotherapy was discontinued. To date, the third
progression-free survival has reached 42 months, with 32 months of PD-1 treatment (April 2020-December 2022)
(Treatment process refers to Table 1).

OUTCOME AND FOLLOW-UP

The patient is in good health and has normal renal function. Without any complaints of discomfort. She is still being
followed up without any treatment.

DISCUSSION

Ovarian cancer has no obvious symptoms at the early stage; therefore, 80% of patients are diagnosed with advanced
disease. The recurrence rate after standard treatment is 80%, and the 5-year survival rate is less than 45%[13,14]. For many
patients with refractory ovarian cancer, including ours, effective methods to continue treatment after the failures of
surgery, first- and second-line chemotherapy, targeted agents, and other treatment methods are limited. In patients who
experience therapy failure repeatedly, the 5-year survival rate is less than 25%[15]. Therefore, immunotherapy represents
an important novel treatment option for these patients. However, this procedure is usually expensive. Notably, our
patient was treated with tislelizumab, which has a much lower cost than other anti-PD-1 drugs. In China, tislelizumab
costs about $200 a dose, translating to approximately $133 per week for the patient. Conversely, nivolumab costs $1250
weekly, and pembrolizumab costs about $1667 weekly. The relatively low price of tislelizumab reduces the financial
burden on patients, increasing their likelihood of affording long-term treatment.

Tumors evade the host immune system via different mechanisms, with the immune checkpoint PD-1/PD-L1 playing a
crucial role[16]. Anti-PD-1 is often used as an adjunct therapy to chemotherapy and targeted agents. Ovarian cancer cells
express higher levels of PD-L1 than control cells, and high PD-L1 expression is an independent risk factor for the
prognosis of patients with ovarian cancer[17], suggesting adverse clinical outcomes. Moreover, high expression of PD-L1
in the ascites or circulating monocytes of patients with ovarian cancer is associated with adverse outcomes[18].
Additionally, clinical trial data suggest that anti-PD-1/PD-L1 antibodies benefit patients with ovarian cancer[19].
However, unlike Hodgkin lymphoma, melanoma, and lung cancer, research on the application of anti-PD-1 therapy in
treating ovarian cancer is limited. In a clinical trial involving avelumab (anti-PD-L1) in 124 patients with recurrent
ovarian cancer, the drug was effective in 9.7% of patients, and 44.4% of patients had stable disease[19]. Compared with
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Table 1 Treatment process

Date (year, month) Treatment methods Duration
June 2014 Operation /

July 2014-January 2015 TC chemotherapy 6 months
January 2018-June 2018 CD chemotherapy 6 months
August 2018-August 2019 Targeting drug (olaparib) 1 year
September 2019-November 2019 TC chemotherapy 3 months
December 2019-February 2020 CD chemotherapy 3 months
April 2020-December 2022 Anti-PD-1 therapy (tislelizumab) 32 months
December 2022-January 2024 Without any treatment. 13 months

TC: Paclitaxel and carboplatin; CD: Carboplatin and doxorubicin hydrochloride liposome; PD-1: Programmed cell death-1.

Serum CA125 over the patient’s course

2500
PD-1
2000
g 10 CD chemotherapy
g (3 cycles)
€ CD chemotherapy
&E’ 1000 (6 cycles) TC chemotherapy
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Surgery and TC
chemotherapy
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500 l Targeting drug (olaparib) Without any treatment
A l 1
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Figure 1 Serum carbohydrate antigen 125 over the patient’s treatment course. After three courses of anti-programmed cell death-1 treatment, the
patient's carbohydrate antigen 125 decreased from 2000 U/mL to 27.7 U/mL, which was within the normal range. C125: Carbohydrate antigen 125; CD: Carboplatin
and doxorubicin hydrochloride liposome; TC: Paclitaxel and carboplatin.

traditional PD-1 inhibitors, tislelizumab eliminates the ability to bind to Fc receptors on the surface of macrophages by
modifying the Fc segment, resulting in minimal effects of antibody-dependent cellular phagocytosis, antibody-dependent
cell-mediated cytotoxicity, and complement-dependent cytotoxicity, avoiding T cell consumption, and exerting stronger
anti-tumor effects than other PD-1 inhibitors. Moreover, no serious adverse reactions occur during use (for example the
treatment of this case should be stopped immediately if abnormal renal function is detected), and the tolerance is good.
More clinical studies and case reports of anti-PD-1/PD-L1 therapy for ovarian cancer are warranted.

To our knowledge, this is the first publicly reported case of advanced, refractory ovarian cancer achieving long-term
complete response to anti-PD-1 monotherapy for 32 months. The progression-free survival time has reached 42 months or
more. We posit that the heightened sensitivity to anti-PD1 therapy may be related to the patient’s family history of cancer.
Our clinical experience suggests that although ovarian clear cell carcinoma is unresponsive to anti-PD1 therapy, ovarian
cancer with a family history of cancer, such as Lynch syndrome, is more likely to respond to anti-PD1 therapy. In some
cases, anti-PD-1 induces treatment-related adverse events, such as thyroid dysfunction, pneumonia, hip joint pain,
pituitary inflammation[20], and lupus erythematosus[21]. Fortunately, our patient developed no adverse events
associated with long-term anti-PD-1 therapy for 32 months until a slight rise in serum creatinine prompted cessation.
Subsequently, a follow-up was conducted every 3 months. Conventionally, anti-PD1 therapy is used only as an adjunct to
chemotherapy or targeted agents when treating ovarian cancer[3,9-12]. However, in our case, complete remission was
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Figure 2 Contrast of the patient’s chest computed tomography. A and B: Chest computed tomography (CT) in April 2020 before administration of anti-
programmed cell death-1 (PD-1) therapy. The orange arrows indicate metastases; C and D: Chest CT in January 2021, 9 months after initiation of anti-PD-1 therapy.
The metastases have disappeared.

S

achieved solely with anti-PD1 monotherapy, which may play a vital role in treating ovarian cancer. Nevertheless, further
research is needed to determine which types of patients are more likely to respond to anti-PD1 therapy.

CONCLUSION

This is the first publicly reported case of advanced, refractory ovarian cancer achieving long-term complete response to
anti-PD-1 monotherapy for 32 months. The progression-free survival time has reached 42 months or more. We posit that
the heightened sensitivity to anti-PD1 therapy may be related to the patient’s family history of cancer.
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