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	 Programmed cell death-1 (PD-1; CD279) is an immunosuppressive co-inhibitory mol-
ecule that belongs to the CD28 family of receptors on T-cells. It was discovered by Ishida et al 
in 1992.1 The most important peripheral regulatory pathway is the interaction between the PD-1 
receptor, expressed on T-cells, and programmed cell death ligands-1 and 2 (PD-L1 and PD-L2) 
on the cancer cell surface.2 This immune checkpoint exists in a normal physiological state to 
protect against autoimmunity and inflammation. In a neoplastic state, dysfunction of these im-
mune checkpoint proteins can lead to tumor tolerance and eventually allow tumors to ‘escape’ 
from the immune system. PD-1 blockage enhances the proliferation of transferred T-cells at 
the tumor site. In addition, the combination of adoptive T-cell transfer and anti-PD-1 antibody 
results in significant inhibition of tumor progression.3 These therapeutic effects of PD-1 block-
age require the INF-γ signal. Targeting the molecules that regulate the immune response using 
the new drug nivolumab, an anti-PD-1 antibody has been the subject of much research and has 
yielded some promising and exciting results.4-6

	 The effects of anti-PD-1 treatment have been reported in a study of 296 patients, in-
cluding patients with melanoma, renal cancer and lung cancer,7 with cumulative response rates 
in these patients of 28%, 27% and 18%, respectively. 

	 However, there have been few reports of anti-PD-1 or anti-PD-L1 treatments for gy-
necologic cancers. Hamanishi et al treated 20 patients with platinum-resistant ovarian cancer 
with an intravenous infusion of an anti-PD-1 antibody (nivolumab) every 2 weeks at 1 or 3 
mg/kg.8 The best overall response was 15%, which included 2 patients who had a durable 
complete response (2CR; 1 partial response (PR)). The disease control rate in all 20 patients 
was 45%. Varga et al reported on 26 ovarian cancer patients treated with an anti-PD-1 antibody 
(pembrolizumab) every 2 weeks at 10 mg/kg for up 2 years.9 The best overall response was 
11.5% (3/26; 1 CR, 2 PR), and 23.1% (6/26) of the patients had evidence of tumor reduction. 
Brahmer et al reported on 17 ovarian cancer patients treated with an anti-PD-L1 antibody 
(MS-936559).10 An objective response (CR or PR) was observed in 1 of 17 (5.9%; 1 PR) with 
ovarian cancer. Gulley et al reported on 184 ovarian cancer patients treated with an anti-PD-L1 
antibody (avelumab),11 and objective responses were observed in 22 (12%;1 CR, 21 PR). 

	 There are few reports concerning the efficacy of anti-PD-L1/PD-1 immunotherapies 
for endometrial cancer. Immunohistochemically, 61.3% of human endometrial cancers are 
positive for PD-1, which is almost exclusively found in the tumor-infiltrating immune cells.12 
By contrast, PD-1 is not expressed in the tumor cells or normal endometrial tissues. PD-1 
expression in the tumor-infiltrating immune cells is more frequently found in moderately and 
poorly-differentiated endometrial cancers and non-endometrioid (type II) cancers than in well-
differentiated endometrial cancers and endometrioid (type I) cancers. These findings suggest a 
better outcome for future treatment with anti-PD-1 antibody-based therapies against the sub-
groups of endometrial cancers with a high expression of  PD-1. However, anti-PD-1 antibodies 
have yet to be applied to the treatment of patients with endometrial cancer.

	 Recently, a trial to identify predictive markers for the assessment of PD-1 expression 
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was performed. The genomic assessment of an exceptional response to anti-PD-1 antibodies can provide important insight into a 
patient’s potential response.13 An analysis of The Cancer Genome Atlas (TCGA) revealed that the presence of DNA polymerase 
epsilon (POLE) mutations was associated with a high mutational burden and the elevated expression of several immune checkpoint 
genes.14 Approximately 10% of endometrial cancers analyzed by the TCGA analyses harbored POLE mutations. These data suggest 
that endometrial cancers with POLE mutations are good candidates for immune checkpoint inhibitor therapy.13

 
	 Regarding uterine cervical cancer, the PD-L1 expression was immunohistochemically detected in 12 (44.4%) of 27 patients 
with stage IB1-IIA cervical cancer.15 However, anti-PD-1 antibody has not been used to treat patients with cervical cancer. In a single 
case of cervical small cell carcinoma, which is a rare subtype of cervical cancer characterized by an aggressive behavior, a patient 
with advanced chemo-refractory disease was treated with a tumor vaccine combined with 1 mg/kg of anti-PD-1 antibody (pembro-
lizumab). She showed a sharp decrease in the size of the liver-metastasized lesion to less than its maximum diameter.16

	 Several points remain to be addressed with this therapy, such as the identification of reliable predictors of responsiveness to 
anti-PD-1 or PD-L1 antibody treatments and the determination of the optimum clinical setting of gynecologic cancer. We also need 
to clarify whether these drugs are most effective as monotherapy or in combination with other agents. 

GRANT SUPPORT

This work was supported by a Grant-in-Aid for Scientific Research (KAKENHI) from the Japan Society for the Promotion of  
Science (JSPS).

REFERENCES

1. Ishida Y, Agata Y, Shibahara K, Honjo T. Induced expression of PD-1, a novel member of the immunoglobulin gene superfamily, 
upon programmed cell death. EMBP J. 1992; 11(11): 3887-3895.

2. Mittica G, Genta S, Aglietta M, Valabrega G. Immune checkpoint inhibitors: A new opportunity in the treatment of ovarian can-
cer? Int J Mol Sci. 2016; 17(7): 1-13. doi: 10.3390/ijms17071169

3. Mandai M, Hamanishi J, Abiko K, Matsumura N, Baba T, Konishi I. Anti-PD-L1/PD-1 immune therapies in ovarian cancer: Basic 
mechanism and future clinical application. Int J Clin Oncol. 2016; 21(3): 456-461. doi: 10.1007/s10147-016-0968-y

4. Brahmer JR. Harnessing the immune system for the treatment of non-small-cell lung cancer. J Clin Oncol. 2013; 31(8): 1021-
1028. doi: 10.1200/JCO.2012.45.8703

5. Brahmer JR, Pardoll DM. Immune checkpoint inhibitors: Making immunotherapy a reality for the treatment of lung cancer. Can-
cer Immunol Res. 2013; 1(2): 85-91. doi: 10.1158/2326-6066.CIR-13-0078

6. Sundar R, Soong R, Brahmer JR, Soo RA. Immunotherapy in the treatment of non-small cell lung cancer. Lung Cancer. 2014; 
85(2): 101-109. doi: 10.1016/j.lungcan.2014.05.005

7. Topalian SL, Hodi FS, Brahmer JR, et al. Safety, activity, and immune correlates of anti-PD-1 antibody in cancer. N Engl J Med. 
2012; 366: 2443-2454. doi: 10.1056/NEJMoa1200690

8. Hamanishi J, Mandai M, Ikeda T, et al. Safety and antitumor activity of anti-PD-1 antibody, nivolumab, in patients with platinum-
resistant ovarian cancer. J Clin Oncol. 2015; 33(34): 4015-4022. doi: 10.1200/jco.2015.62.3397

9. Varga A, Piha-Paul SA, Ott PA, et al. Antitumor activity and safety of pembrolizumab in patients (pts) with PD-L1 positive ad-
vanced ovarian cancer: Interim results from a phase Ib study. J Clin Oncol. 33(Suppl 15): 5510-5510. doi: 10.1200/jco.2015.33.15_
suppl.5510

10. Brahmer JR, Tykodi SS, Chow LQ, et al. Safety and activity of anti-PD-L1 antibody in patients with advanced cancer. N Engl J 
Med. 2012; 366: 2455-2465. doi: 10.1056/NEJMoa1200694

11. Gulley JL, Spigel D, Kelly K, et al. Avelumab (MSB0010718C), an anti-PD-L1 antibody, in advanced NSCLC patients: A phase 
1b, open-label expansion trial in patients progressing after platinum-based chemotherapy. J Clin Oncol. 33(Suppl 15): 8034-8034.  

Page e22

http://www.mdpi.com/1422-0067/17/7/1169
http://dx.doi.org/10.1007/s10147-016-0968-y
http://ascopubs.org/doi/10.1200/JCO.2012.45.8703
http://cancerimmunolres.aacrjournals.org/content/1/2/85
https://doi.org/10.1016/j.lungcan.2014.05.005
http://www.nejm.org/doi/10.1056/NEJMoa1200690
http://ascopubs.org/doi/abs/10.1200/jco.2015.62.3397
http://ascopubs.org/doi/abs/10.1200/jco.2015.33.15_suppl.5510
http://ascopubs.org/doi/abs/10.1200/jco.2015.33.15_suppl.5510
http://www.nejm.org/doi/full/10.1056/NEJMoa1200694


WOMEN’S HEALTH

Open Journal
http://dx.doi.org/10.17140/WHOJ-3-e013

Women Health Open J

ISSN 2380-3940

Page e23

doi: 10.1200/jco.2015.33.15_suppl.8034

12. Mo Z, Liu J, Zhang Q, et al. Expression of PD-1, PD-L1 and PD-L2 is associated with differentiation status and histological type 
of endometrial cancer. Oncol Lett. 2016; 12(2): 944-950. doi: 10.3892/ol.2016.4744

13. Mehnert JM, Panda A, Zhong H, et al. Immune activation and response to pembrolizumab in POLE-mutant endometrial cancer. 
J Clin Invet. 2017; 126(6): 2334-2340. doi: 10.1172/JC184940

14. Kandoth C, Schultz N, Chemiack AD, et al. Integrated genomic characterization of endometrial carcinoma. Nature. 2013; 
497(7447): 67-73. doi: 10.1038/nature12113

15. Kim M, Kim H, Suh DH, et al. Identifying rational candidates for immunotherapy targeting PD-1/PD-L1 in cervical cancer. 
Anticancer Res. 2017; 37(9): 5087-5094.

16. Miyoshi T, Kataoka T, Asahi A, et al. A transient increase and subsequent sharp decrease of chemo-refractory liver-metastasized 
uterine cervical small cell carcinoma to autologous formalin-fixed tumor vaccine plus anti-PD-1 antibody. Clin case Rep. 2016; 
4(7): 687-691. doi: 10.1002/ccr3.596

http://ascopubs.org/doi/abs/10.1200/jco.2015.33.15_suppl.8034
https://doi.org/10.3892/ol.2016.4744
https://doi.org/10.1172/JCI84940
http://dx.doi.org/10.1038/nature12113
http://dx.doi.org/10.1002/ccr3.596

