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Background: Uterine clear cell carcinoma (UCCC) is a rare and aggressive

subtype of endometrial cancer, often presenting at an advanced stage with

poor prognosis. Treatment options for advanced or recurrent UCCC are

currently limited, especially after platinum-based chemotherapy has failed.

Case presentation: We present the case of a 49-year-old female diagnosed with

stage IV uterine clear cell carcinoma. The patient had a history of atrial fibrillation

and initially received several surgical interventions and platinum-based

chemotherapy, but these treatments resulted in poor outcomes and rapid tumor

progression. Genetic testing showed a high tumormutation burden (TMB-H, 42.24

mutations/Mb) with stable microsatellites and a suspected harmful mutation in the

PMS2 gene. After conventional therapies failed, the patient received a combination

treatment of cadonilimab (375 mg) and albumin-bound paclitaxel (380 mg) for six

cycles. This was followed by cadonilimab monotherapy for maintenance. This

treatment regimen led to a complete response (CR), with no detectable abdominal

fluid or enlarged lymph nodes by January 4, 2023. The CR status was maintained

during a follow-up on April 07, 2024. The adverse effects included severe

myelosuppression, mild skin reactions, hypothyroidism, and Grade 3

hyperglycemia, all of which were managed symptomatically.

Conclusion: This case illustrates how effective AK104/Cadonilimab (a PD-1/CTLA-4

bispecific) can be when combined with albumin-bound paclitaxel for treating

advanced UCCC, especially in patients who have not responded to standard

therapies. The patient’s complete and lasting response shows the potential of PD-

1/CTLA-4 bispecific immunotherapy. This suggests that cadonilimab could provide

important clinical benefits for patients with advanced or recurrent UCCC.
KEYWORDS
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Introduction

Uterine clear cell carcinoma (UCCC) is a rare and aggressive

subtype of endometrial carcinoma, accounting for about 1 to 5.5%

of all endometrial cancers (1, 2). Endometrial clear cell carcinoma

(ECCC) is characterized by distinct histopathological features,

typically showing clear or eosinophilic cytoplasm along with a

high level of nuclear atypia (3, 4). This malignancy is usually

diagnosed in postmenopausal women and is associated with a

poor prognosis, primarily due to its propensity for deep

myometrial invasion, lymphovascular space invasion, and early

metastasis (2). The pathogenesis of ECCC is still not fully

understood, but recent studies indicate that molecular alterations,

particularly TERT promoter mutations and PIK3CA mutations,

may play a role (4, 5). Notably, TERT promoter mutations have

been identified as independent prognostic factors linked to shorter

disease-free and overall survival (6). Despite the rising global

incidence of endometrial cancer, there is a significant gap in

effective treatment options for advanced or recurrent cases,

particularly those resistant to conventional platinum-based

chemotherapy (6).

The case report presents a 49-year-old female patient diagnosed

with stage IV endometrial clear cell carcinoma. After multiple

surgeries and chemotherapy regimens, the patient showed rapid

tumor progression. The introduction of cadonilimab with albumin-

bound paclitaxel led to complete remission. This outcome

highlights the potential effectiveness and safety of PD-1/CTLA-4

bispecific immunotherapy for advanced UCCC. This case

emphasizes the need to explore new treatment approaches for this

rare and challenging malignancy.
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Case report

A 49-year-old female, measuring 160 cm in height and weighing

45 kg, was admitted to our hospital on October 25, 2022, due to a

recurrence of clear cell carcinoma of the uterus more than three years

after her initial surgery. The patient first visited our outpatient clinic

on December 10, 2019, because of irregular vaginal discharge.

Postoperative pathology indicated clear cell carcinoma originating

from the lower segment of the uterus (Figure 1A), with tumor

invasion exceeding half the thickness of the uterine muscle layer,

accompanied by abdominal metastasis. The metastatic foci involved

the right ovary and the fibrofatty tissue surrounding the appendix,

with extensive intravascular cancer emboli observed. Three lymph

nodes exhibited evidence of cancer metastasis (Supplementary

Figure 1). And microscopic examination of the peritoneal flushing

solution revealed a small number of cells, including individual

heterotypic cell clusters (Figure 1B). The high-throughput

sequencing test report indicated: 1. High tumor mutation burden

(TMB-H, 42.24 Muts/Mb, 99%); 2. Microsatellite stable (MSS); 3.

BRCA2 mutation (11.5%); 4. Suspected deleterious mutation of

PMS2 germ line (Supplementary Figures 2A, B). Diagnosis: 1.

Malignant tumor of the uterus (clear cell carcinoma, stage IVB,

FIGO 2009); 2. Suspected Lynch syndrome.

From January 6, 2020, to April 6, 2020, the patient underwent six

cycles of paclitaxel liposome plus carboplatin adjuvant

chemotherapy. During chemotherapy, the patient experienced

grade 3 leukopenia and grade 1 transaminase elevation, which

improved after symptomatic treatment. Following the identification

of BRCA2 mutations, the patient was prescribed oral olaparib for

maintenance therapy and attended regular follow-up examinations.
FIGURE 1

(A) HemateinEosin (B) Heterotropic cells were seen in ascites. (C) 2022-9-27 Total abdominal computerized tomography (CT). (D) 2022-10-25 Total
abdominal CT, progressive disease. (E) 2023-1-4 Total abdominal magnetic resonance, complete remission has been achieved. (F) 2024-4-7 Total
abdominal MRI, sustained complete response.
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In January 2021, the patient reported abdominal pain. Physical

examination showed tenderness in the left lower abdomen and non-

depressed edema in both lower limbs. A pelvic MRI and PET-CT

scan revealed a solid mass on the left side of the pelvis, indicating a

potential tumor recurrence (Supplementary Figure 3). After

discussions with the multidisciplinary team and taking the

patient’s wishes into account, the patient underwent surgery again

to remove the lesion. Postoperative pathology revealed lesions in the

left sacroiliac ligament consistent with adenocarcinoma metastasis,

along with tissue invading the muscle layer at the base of the left

bladder. From January 29 to May 21, 2021, the patient received six

cycles of adjuvant chemotherapy with paclitaxel liposome and

carboplatin. Prophylactic white blood cell treatment was

administered during chemotherapy, and the patient experienced

no significant adverse reactions. The patient continued taking oral

olaparib as ongoing treatment and attended regular follow-

up examinations.

In July 2022, a routine follow-up examination revealed the

recurrence of pelvic metastatic tumors in the lower segment of the

left ureter (Supplementary Figure 4). The patient opted for another

surgery, which confirmed clear cell carcinoma in the postoperative

pathology of the bladder and lesion. One month after surgery,

bilateral inguinal lymphadenopathy was observed. The pathological

examination of the inguinal lymph nodes confirmed metastasis. On

August 24, 2022, a robot-assisted laparoscopic bilateral inguinal

lymph node dissection was performed. This procedure revealed

metastasis in 13 of the 45 lymph nodes on the left side, while no

metastasis was found in any of the 29 lymph nodes on the right side.

The patient received two cycles of paclitaxel liposome plus

carboplatin chemotherapy after surgery. After surgery, the patient

experienced persistent gross hematuria in the ureter, and a CT scan

revealed a posterior mass in the lower segment of the left ureter,

which had increased in size (54mm x 65mm) compared to before

(Figures 1C, D). After obtaining informed consent from the patient

and their family, the patient began combination chemotherapy with

paclitaxel albumin-bound (380 mg, 240mg/m2) and cadonilimab

(375 mg, 6mg/kg) immunotherapy on October 28, 2022,
Frontiers in Immunology 03
administered every three weeks for six cycles. On February 21,

2023, the patient continued with cadonilimab. The patient

continued to use cadonilimab monotherapy for a total of 20

months until July 8, 2024, when the drug was discontinued due

to adverse reactions (Figure 2).

Following three cycles of treatment with cadonilimab and

albumin-bound paclitaxel, the patient showed no signs of ascites

or enlarged lymph nodes behind the peritoneum. On January 4,

2023, the treatment response was evaluated as complete remission

(CR) (Figure 1E). The patient continued regular follow-up

examinations and maintained complete remission until the most

recent follow-up on April 7, 2024 (Figure 1F). During treatment, the

adverse reactions associated with immunotherapy included

neutropenia following the first three cycles of combined

immunotherapy and chemotherapy, which improved with long-

acting white blood cell boosters and subsequent preventive

measures; mild rash and itching after three cycles, which resolved

with skincare and topical ointment; hypothyroidism on June 28,

2023, treated with levothyroxine sodium tablets 50 µg/day, with

normal thyroid function on July 15; and hyperglycemia on July 16,

2024, with random blood glucose of 26 mmol/L, which improved

with insulin therapy. The patient discontinued maintenance

medication due to experiencing grade 3 hyperglycemia during the

last treatment cycle.
Discussion

This case involves a 49-year-old woman with recurrent uterine

clear cell carcinoma (UCCC) and discusses key points in managing

this rare and aggressive type of endometrial cancer. This case is

significant because the patient has a long history of surgeries and

chemotherapy, ultimately leading to a positive response to a new

immunotherapy treatment.

UCCC, a type II endometrial cancer, is associated with various

factors, including the use of diethylstilbestrol during pregnancy,

genetic susceptibility, microsatellite repeat instability, Bcl-2
FIGURE 2

Overall treatment process diagram.
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overexpression, p53 gene mutation, human papillomavirus

infection, and environmental factors (7). UCCC is frequently

linked to a poor prognosis due to its aggressive nature and early

metastasis, with factors such as patient age, tumor size, stage,

surgical intervention, number of detected lymph nodes, lymph

node metastasis, radiotherapy, and chemotherapy all correlating

with its prognosis (8, 9). Current literature shows that UCCC shares

molecular characteristics with other high-grade endometrial

cancers, including serous carcinoma, characterized by frequent

mutations in the p53 gene and alterations in the PI3K/AKT

pathway (10, 11). Another meta-analysis showed that 58% of

UCCCs had genetic deletions of PETN, while P53 mutations

accounted for 23%, and 38% were positive for P16, and only 8%

were positive for PDL1. In dMMR, one protein was missing in 40%

of cases, and two proteins were missing in 21% of cases (12). Since

the molecular mechanism of UCCC is not well understood, research

is actively focused on determining the most effective treatment

strategies for advanced or recurrent cases.

The patient’s initial treatment included extensive surgeries such

as a total hysterectomy, bilateral salpingo-oophorectomy, and

several lymphadenectomies, followed by multiple cycles of

chemotherapy with paclitaxel and carboplatin. Despite these

aggressive treatments, the patient had several recurrences, which

highlights the challenges of managing advanced UCCC. Similarly,

other studies indicate that traditional chemotherapy often yields

limited success in preventing recurrence and improving overall

survival in UCCC patients. This is supported by other studies that

show traditional chemotherapy often fails to effectively prevent

recurrence and enhance overall survival in UCCC patients (13).

This patient was diagnosed with stage IV B endometrial clear cell

carcinoma, which progressed after the initial surgery on December

12, 2019, and multiple subsequent treatments. The patient’s genetic

test results indicated a high tumor mutation burden (TMB-H, 42.24

Muts/Mb, 99%), placing her in a group that could potentially benefit

from immunotherapy (14). PMS2 was suspected to have deleterious

mutations in the germline within the tumor tissue, suggesting that the

suspected Lynch syndrome might indicate the effectiveness and

durability of immunotherapy (15). The incidence of Lynch

syndrome with PMS2 deletion is relatively low and may be linked

to mechanisms such as MLH1 methylation (16). However, further

investigation was not pursued due to the patient’s personal reasons,

despite the presence of other malignancies in her family. Dual

immunotherapy, combining anti-programmed cell death-1/ligand 1

(anti-PD-1/L1) with either anti-cytotoxic T-lymphocyte-associated

protein 4 (anti-CTLA-4), offers advantages over immune checkpoint

inhibitor (ICI) monotherapy in terms of overall survival (OS),

objective response rate (ORR), and progression-free survival (PFS)

(17). AK104/Cadonilimab, as a PD-1/CTLA-4 bispecific antibody,

has a unique double antibody structure that simultaneously blocks

two different inhibition sites (18), making it more convenient to use.

This case further verified the effectiveness of dual antibody therapy in

the treatment of UCCC.

The use of immune checkpoint inhibitors like Cadonilimab,

together with chemotherapy, is a promising advancement in

treating recurrent UCCC. In this case, the patient achieved

complete remission (CR) after six cycles of Cadonilimab with
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albumin-bound paclitaxel, followed by maintenance therapy with

Cadonilimab alone. Although the patient chose 6mg/kg every 3 weeks

due to economic and concerns about the side effects of the drug,

which was different from the recommended 6mg/kg every 2 weeks or

10mg/kg every 3 weeks (19), satisfactory results were still obtained.

This outcome is especially important because conventional therapies

have shown limited effectiveness in similar cases. Recent studies have

shown that immune checkpoint inhibitors can enhance the anti-

tumor immune response, demonstrating their potential in treating

various gynecologic malignancies (18).

Although the patient experienced severe leukopenia and

hyperglycemia during treatment, both conditions improved with

symptomatic medication. However, the patient

ultimately decided to discontinue the medication due to concerns

about hyperglycemia. The toxic and side effects associated with

immunotherapy in this patients treated with cadonilimab are

basically consistent with the adverse effects reported in clinical

studies related to cadonilimab (19). The patient was satisfied with

the effect of complete remission, but unfortunately, subsequent

adverse reactions caused the treatment to be unable to continue.

The patient’s response to Cadonilimab and paclitaxel highlights the

importance of personalized treatment strategies for managing

recurrent UCCC. The use of immune checkpoint inhibitors, either

alone or in combination with chemotherapy, may provide a viable

option for patients who do not respond to conventional cancer

treatments. Nevertheless, further research is necessary to establish

standardized protocols and identify biomarkers that can predict

responses to immunotherapy in patients with UCCC (20). To

better understand adverse reactions, larger sample sizes are needed

for long-term observation.
Conclusion

In conclusion, this case highlights the challenges of managing

recurrent UCC and suggests that incorporating immune checkpoint

inhibitors into the treatment regimen could be beneficial. This

patient’s successful response indicates that combining Cadonilimab

with chemotherapy may open new therapeutic options for those

with advanced or recurrent UCCC. Ongoing research and clinical

trials are vital to confirm these findings and enhance treatment

strategies for this aggressive form of UCCC.
Data availability statement

The original contributions presented in the study are included

in the article/Supplementary Material. Further inquiries can be

directed to the corresponding author.
Ethics statement

The requirement of ethical approval was waived by Scientific

Research Ethics Committee, Gannan Medical University for the

studies involving humans because Scientific Research Ethics
frontiersin.org

https://doi.org/10.3389/fimmu.2024.1486200
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org


Chen et al. 10.3389/fimmu.2024.1486200
Committee, Gannan Medical University. The studies were

conducted in accordance with the local legislation and

institutional requirements. The participants provided their written

informed consent to participate in this study. Written informed

consent was obtained from the individual(s) for the publication of

any potentially identifiable images or data included in this article.
Author contributions

YC: Investigation, Supervision,Writing – original draft,Writing –

review & editing. WZ: Data curation, Investigation, Supervision,

Writing – review & editing. YW: Project administration,

Supervision, Validation, Writing – review & editing.
Funding

The author(s) declare financial support was received for the

research, authorship, and/or publication of this article. This study

was supported by “Jiangxi“Flagship” Oncology Department of

Synergy for Chinese and Western Medicine” project.
Frontiers in Immunology 05
Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be

construed as a potential conflict of interest.
Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.
Supplementary material

The Supplementary Material for this article can be found online at:

https://www.frontiersin.org/articles/10.3389/fimmu.2024.1486200/

full#supplementary-material
References
1. Lax SF, Pizer ES, Ronnett BM, Kurman RJ. Clear cell carcinoma of the endometrium
is characterized by a distinctive profile of p53, Ki-67, estrogen, and progesterone receptor
expression. Hum Pathol. (1998) 29:551–8. doi: 10.1016/S0046-8177(98)80002-6

2. Hamilton CA, CheungMK, Osann K, Chen L, Teng NN, Longacre TA, et al. Uterine
papillary serous and clear cell carcinomas predict for poorer survival compared to grade 3
endometrioid corpus cancers. Br J Cancer. (2006) 94:642–6. doi: 10.1038/sj.bjc.6603012

3. Miller EM, Tymon-Rosario J, Sunkara J, Harmon BE, Karabakhtsian RG,
Novetsky AP. Comparative use of napsin A and glypican 3 to distinguish
endometrial clear cell from serous and endometrioid carcinomas. Int J Gynecol
Cancer. (2018) 28:1318–24. doi: 10.1097/IGC.0000000000001303

4. Bell DW, Ellenson LH. Molecular genetics of endometrial carcinoma. Annu Rev
Pathol. (2019) 14:339–67. doi: 10.1146/annurev-pathol-020117-043609

5. Huang H-N, Chiang Y-C, Cheng W-F, Chen C-A, Lin M-C, Kuo K-T. Molecular
alterations in endometrial and ovarian clear cell carcinomas: clinical impacts of
telomerase reverse transcriptase promoter mutation. Mod Pathol. (2015) 28:303–11.
doi: 10.1038/modpathol.2014.93

6. Bogani G, Ray-Coquard I, Concin N, Ngoi NYL, Morice P, Enomoto T, et al. Clear
cell carcinoma of the endometrium. Gynecol Oncol. (2022) 164:658–66. doi: 10.1016/
j.ygyno.2022.01.012

7. Chung S-H, Park J-W. Uterine clear cell carcinoma of postmenopausal woman: A
case report. J Menopausal Med. (2016) 22:122–5. doi: 10.6118/jmm.2016.22.2.122

8. Jang S-G, Yoo CW, Park SY, Kang S, Kim HK. Low expression of miR-449 in
gynecologic clear cell carcinoma. Int J Gynecol Cancer. (2014) 24:1558–63. doi: 10.1097/
IGC.0000000000000267

9. Cheng W-L, Wang R-M, Zhao Y, Chen J. A nomogram for predicting cancer-
specific survival 1. in patients with uterine clear cell carcinoma: a population-based
study. Sci Rep. (2023) 13:9231. doi: 10.1038/s41598-023-36323-w

10. An H-J, Logani S, Isacson C, Ellenson LH. Molecular characterization of uterine
clear cell carcinoma. Mod Pathol. (2004) 17:530–7. doi: 10.1038/modpathol.3800057

11. O'Cearbhaill RE, Miller A, Soslow RA, Lankes HA, DeLair D, Segura S, et al. A
phase 2 study of dasatinib in recurrent clear cell carcinoma of the ovary, fallopian tube,
peritoneum or endometrium: NRG oncology/gynecologic oncology group study 0283.
Gynecol Oncol. (2023) 176:16–24. doi: 10.1016/j.ygyno.2023.06.021
12. Nigon E, Lefeuvre-Plesse C, Martinez A, Chauleur C, Lortholary A, Favier L,
et al. Clinical, pathological, and comprehensive molecular analysis of the uterine clear
cell carcinoma: a retrospective national study from TMRG and GINECO network. J
Transl Med. (2023) 21:408. doi: 10.1186/s12967-023-04264-7

13. Zhang M, Yang TJ, Desai NB, DeLair D, Kollmeier MA, Makker V, et al.
Comparison of outcomes in early-stage uterine clear cell carcinoma and serous
carcinoma. Brachytherapy. (2019) 18:38–43. doi: 10.1016/j.brachy.2018.08.015

14. Aggarwal C, Ben-Shachar R, Gao Y, Hyun SW, Rivers Z, Epstein C, et al.
Assessment of tumor mutational burden and outcomes in patients with diverse
advanced cancers treated with immunotherapy. JAMA Netw Open. (2023) 6:
e2311181. doi: 10.1001/jamanetworkopen.2023.11181

15. Dal Buono A, Puccini A, Franchellucci G, Airoldi M, Bartolini M, Bianchi P,
et al. Lynch syndrome: from multidisciplinary management to precision prevention.
Cancers (Basel). (2024) 16(5). doi: 10.3390/cancers16050849

16. de Freitas D, Aguiar FN, Anton C, de Almeida DC, Bacchi CE, Carvalho JP, et al.
Clinicopathological characteristics of endometrial carcinomas according to DNA
mismatch repair protein status. Heliyon. (2023) 9:e17495. doi: 10.1016/
j.heliyon.2023.e17495

17. Alifu M, Tao M, Chen X, Chen J, Tang K, Tang Y. Checkpoint inhibitors as dual
immunotherapy in advanced non-small cell lung cancer: a meta-analysis. Front Oncol.
(2023) 13:1146905. doi: 10.3389/fonc.2023.1146905

18. Gao X, Xu N, Li Z, Shen L, Ji K, Zheng Z, et al. Safety and antitumour activity of
cadonilimab, an anti-PD-1/CTLA-4 bispecific antibody, for patients with advanced
solid tumours (COMPASSION-03): a multicentre, open-label, phase 1b/2 trial. Lancet
Oncol. (2023) 24:1134–46. doi: 10.1016/S1470-2045(23)00411-4

19. Wu X, Sun Y, Yang H, Wang J, Lou H, Li D, et al. Cadonilimab plus platinum-
based chemotherapy with or without bevacizumab as first-line treatment for persistent,
recurrent, or metastatic cervical cancer (COMPASSION-16): a randomised, double-
blind, placebo-controlled phase 3 trial in China. Lancet. (2024) 404:1668–76.
doi: 10.1016/S0140-6736(24)02135-4

20. Sherertz T, Jhingran A, Biagioli M, Gaffney D, Elshaikh M, Coleman RL, et al.
Executive summary of the American Radium Society appropriate use criteria for
management of uterine clear cell and serous carcinomas. Int J Gynecol Cancer. (2022)
32:1549–54. doi: 10.1136/ijgc-2022-003673
frontiersin.org

https://www.frontiersin.org/articles/10.3389/fimmu.2024.1486200/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fimmu.2024.1486200/full#supplementary-material
https://doi.org/10.1016/S0046-8177(98)80002-6
https://doi.org/10.1038/sj.bjc.6603012
https://doi.org/10.1097/IGC.0000000000001303
https://doi.org/10.1146/annurev-pathol-020117-043609
https://doi.org/10.1038/modpathol.2014.93
https://doi.org/10.1016/j.ygyno.2022.01.012
https://doi.org/10.1016/j.ygyno.2022.01.012
https://doi.org/10.6118/jmm.2016.22.2.122
https://doi.org/10.1097/IGC.0000000000000267
https://doi.org/10.1097/IGC.0000000000000267
https://doi.org/10.1038/s41598-023-36323-w
https://doi.org/10.1038/modpathol.3800057
https://doi.org/10.1016/j.ygyno.2023.06.021
https://doi.org/10.1186/s12967-023-04264-7
https://doi.org/10.1016/j.brachy.2018.08.015
https://doi.org/10.1001/jamanetworkopen.2023.11181
https://doi.org/10.3390/cancers16050849
https://doi.org/10.1016/j.heliyon.2023.e17495
https://doi.org/10.1016/j.heliyon.2023.e17495
https://doi.org/10.3389/fonc.2023.1146905
https://doi.org/10.1016/S1470-2045(23)00411-4
https://doi.org/10.1016/S0140-6736(24)02135-4
https://doi.org/10.1136/ijgc-2022-003673
https://doi.org/10.3389/fimmu.2024.1486200
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org

	Case report: Complete response in TMB-H advanced uterine clear cell carcinoma: a case analysis of paclitaxel albumin-bound combined with PD-1/CTLA-4 bispecific antibody
	Introduction
	Case report
	Discussion
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note
	Supplementary material
	References


