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Abstract

Case Report

Introduction

Endometrial cancer  (EC) is one of the most common 
gynecologic cancers in developed countries. The incidence is 
14.7 per 100,000 and mortality rate is 2.3 per 100,000 people.[1] 
The most common clinical feature related to this disease is the 
abnormal vaginal bleeding. More than 66.9% of patients with 

EC are diagnosed at a local stage, which leads to an overall 
favorable prognosis with 80%–85% in a 5‑year overall survival 
rate.[2] However, when it comes to a more advanced stage, the 
prognosis is much unfavorable regardless of treatments.

This is a case report of a uterine cancer with the International Federation of Gynecology and Obstetrics staging 3c2 with the initial clinical 
presentation of postmenopausal vaginal bleeding in August 2015. Endometrium biopsy showed invasive nests of poorly differentiated 
grade 3 endometrioid adenocarcinoma. The patient received robotic surgery including total hysterectomy, bilateral salpingo‑oophorectomy, 
bilateral pelvic lymph node dissection, para‑aortic lymph node dissection, and washing cytology. The final pathology showed an endometrioid 
carcinoma with myometrium invasion up to 85% and para‑aortic and pelvic lymph nodes invasion. The patient received six courses of adjuvant 
chemotherapy (paclitaxel and carboplatin) with concurrent chemoradiotherapy after the surgery. Later, immunotherapy with Picibanil (OK‑432) 
and interleukin‑2 (IL‑2) was given, and cancer did not recur for 34 months until tumor recurrence at the liver dome and bilateral lung was noted 
by positron‑emission tomography scan in July 2018. The patient received laparoscopic surgery for intra‑abdominal tumor excision in December 
2018, and the tumor found extended to the right diaphragm, liver surface, omentum, bilateral flank to pelvic peritoneum, Douglas pouch, and 
upper rectum. We continued the immunotherapy with OK‑432, IL‑2, Aldara cream (imiquimod), and later on, virotherapy (human papillomavirus 
vaccine). The immune risk profiles showed T–cells’ proliferation and alteration of the Th1/Th2 activation after immunotherapy and virotherapy. 
Proctectomy with colon‑anal anastomosis and cytoreduction surgery with hyperthermic intraperitoneal chemotherapy (HIPEC) (doxorubicin 
and paclitaxel) was performed in January 2019. After the surgery, the patient received chemotherapy (topotecan, paclitaxel, lipodox, and 
carboplatin) and continued the immunotherapy. The immune risk profiles showed CD4, CD4/CD8 increase after HIPEC and immunotherapy. 
The patient continued the therapy until May 2020.
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Therapeutic strategies are decided according to the risk of 
disease recurrence. To patients with high‑risk EC, adjuvant 
chemotherapy and radiation therapy is thought to be beneficial 
for prevention of distant metastasis. There are current and 
emerging treatment options including immunomodulating 
agents and/or immune checkpoint inhibitors to add on. 
However, of which evidences supported to treat advanced 
uterine cancer are quite limited, although immunotherapy 
may be potentially beneficial to patients’ outcomes.

Case Report

A 53‑year‑old woman, gravida 5, para 2, and menopause for 
2 years, presented with postmenopausal vaginal bleeding for 
1 month in September 2015. We performed hysteroscopy and 
found endometrial neoplasm with neovascularization in the 
uterine cavity. Transcervical resectoscope was performed, and 
pathology showed invasive nests of poorly differentiated grade 3 
endometrioid adenocarcinoma. Serological examination showed 
carcinoembryonic antigen of 5.72 ng/mL and cancer antigen 125 
was 42.9 U/ml. The patient received robotic surgery including 
total hysterectomy, bilateral salpingo‑oophorectomy, bilateral 
pelvic lymph node dissection, para‑aortic lymph node dissection, 
and washing cytology in October 2015. Final pathology showed 
endometrioid carcinoma with myometrium invasion up to 85% 
and para‑aortic and pelvic lymph node invasion, staged as 
International Federation of Gynecology and Obstetrics Staging 
3c2. An immunohistochemical study showed both positive 
estrogen receptor (6F11) and progesterone receptor (1A6).

After the operation, six courses of adjuvant chemotherapy 
with paclitaxel and carboplatin every 3 weeks were given, 
and the patient also received concurrent chemoradiotherapy. 
Later, immunotherapy with Picibanil  (OK‑432) and 
interleukin‑2  (IL‑2) was given, and immune risk profiles 
were checked before and after immunotherapy [Figure 1]. 
The immune risk profiles showed a significant increase 
of CD25  (2.9 fold) and CD4+CD25  (2.6 folds). Human 
leukocyte antigen (HLA)‑DR+, CD28, and CD4/CD8 showed 
a slight increase. CD11b, NK cell, CD8+CD28−, and natural 
killer T cell (NKT) showed a decrease.

No tumor recurrence for 34 months was noted until tumor 
recurrence at the liver dome and lung metastasis was noted 
by positron‑emission tomography scan in July 2018. We 
performed laparoscopic surgery in December 2018 for tumor 
excision, and it showed that the tumor had extended to the right 
diaphragm, liver surface, omentum, bilateral flank to pelvic 
peritoneum, Douglas pouch, and upper rectum. We continued the 
immunotherapy with OK‑432, IL‑2, Aldara cream (imiquimod), 
and virotherapy (human papillomavirus vaccine). We compared 
the immune risk profiles before and after immunotherapy and 
virotherapy  [Figure  2]. The immune risk profiles showed 
HLA‑DR+  and CD4/CD8 increase after OK‑432, whereas 
HLA‑DR+ and CD11b showed further increase after virotherapy.

Proc tec tomy wi th  co lon ‑ana l  anas tomos i s  and 
cytoreduction surgery with hyperthermic intraperitoneal 
chemotherapy  (HIPEC)  (doxorubicin and paclitaxel) was 
performed on January 2019. After the surgery, the patient 
received chemotherapy (topotecan, paclitaxel, lipodox, and 
carboplatin) and continued the immunotherapy. The immune 
risk profiles showed CD4 and CD4/CD8 increase after HIPEC 
and immunotherapy  [Table  1]. The patient continued the 
therapy until May 2020.

Discussion

Immunotherapeutic strategies seek to bolster tumor‑directed 
immune responses through tumor antigen selection in 
vaccine‑based approaches, reinvigorate antitumor responses 
using immune checkpoint inhibitors, and expand T‑cell 
populations using adoptive cellular therapy.[3]

OK-432 was used subcutaneously as an injected bacterium-
extracted materials to trigger the skin Langerhans cells to 
recruit T‑cells to secrete signal 3, such as tumor necrosis 
factor‑alpha  (TNF‑α). In our case, TNF‑α significantly 

Figure  2: Immune risk profiles comparison before and af ter 
immunomodulatory therapy with OK‑432 and virotherapy

Figure  1: Immune risk profiles comparison before and af ter 
immunomodulatory therapy with OK‑432



Peng, et al.: Immunotherapy and virotherapy in advanced uterine cancer

193Gynecology and Minimally Invasive Therapy  ¦  July-September 2021  ¦  Volume 10  ¦  Issue 3

increased from 6.6 pg/ml to 179 pg/ml after OK‑432. It was 
reported to induce many cytokines including IL‑1, IL‑2, 
interferon‑A, TNF‑, IL‑6, IL‑8, granulocyte‑colony stimulating 
factor, granulocyte‑macrophage colony‑stimulating factor, 
IL‑12, and IL‑18.[4,5] The mechanism includes directly 
inducing tumor lysis, altering cell cycle, recruiting cytotoxic 
cell, stimulating immune cell proliferation, or helping 
recognize the tumor antigen. Macrophages and dendritic 
cells exposure with OK‑432 produce IL‑12 and IL‑18, which 
shifted the T‑  and B‑cells’ balance to Th‑1 cell dominant. 
Theoretically, it is more likely to kill tumor cells for Th‑1 
activation.

Aldara cream (imiquimod) can activate toll‑like receptor 7 
which has been shown to induce many kinds of cytokines 
that shift immune response to the Th1 pathway.[6] Both 
OK‑432 and Aldara cream showed potency to activate our 
immune system but different in some ways. Evidently, CD4 
cells increased after OK‑432 treatment, whereas CD8 cells 
increased after Aldara cream. In our case, OK‑432 is unable 
to upregulate CD11b+ presentation, whereas Aldara cream is 
able to upregulate CD11b+ presentation. CD25 increased by 
2.9 folds after OK‑432 treatment but decreased after Aldara 
cream. HLA‑DR was upregulated after both OK‑432 and 
Aldara cream treatment. The changes after Aldara cream 
treatment are comparable with another previous study.[6]

The activation of naive precursor Th  (pTh) cells requires 
two signals.[7,8] The generation of signal 1 alone leads 
to the inactivation of the pTh cell. By this reason, 
expressing the cytotoxic T‑lymphocyte‑associated protein 

4 and downregulating CD28 allow the tumor cell to escape 
immune surveillance. Anti‑IL‑2‑resistant tumor cell can 
also downregulate CD28 signal to survive.[9] In our case, 
CD28 was upregulated with OK‑432 treatment but not in 
Aldara cream. The result was different from another case 
report in which CD28 also increased after Aldara cream.[6] 
The possible reason is that the patient received a long‑term 
OK‑432 treatment before Aldara cream.

NKT can enhance immune surveillance.[9] NKT is reported 
to be helpful in killing tumor cells as macrophage and NK 
cell. NKT recognizes antigens presented by CD1d; rather, 
major histocompatibility complex was recognized by other 
T‑cell. It was crucial in killing anti‑PD‑1‑resistant tumors 
when CD8 antigen‑specific effect is exhausted.[10] In our 
case, NKT increased after OK‑432 treatment in December 
2018 but not in March 2018. The effect of Aldara cream 
on NKT was not obvious in our case; however, increased 
NKT has been reported after Aldara cream treatment in the 
previous study.[6] The possible reason is due to the memory 
effect after OK‑432.

The limitation of this study includes the fact that the 
immune risk profiles can be affected by different physical 
conditions of the patient, status of the disease, or different 
treatment methods (surgery, chemotherapy, etc.). Although 
some different data of the immune risk profiles were noted 
compared to the previous study, the benefit of immunotherapy 
was still observed.

Cancer immunotherapy is evolving quickly in recent 
years, investigation using a combination of conventional 

Table 1: Immune risk profiles comparison before and after hyperthermic intraperitoneal chemotherapy and 
immunotherapy

Before (HIPEC) and 
immunotherapy

1 week after (HIPEC) 
and immunotherapy

3 months after (HIPEC) 
and immunotherapy

T‑CD3 67.4 76.7 79.2
B‑CD19 16.9 6.5 7.0
CD25 7.6 3.6 2.7
CD4+CD25+ 5.8 3.1 2.6
HLA‑DR+ 62.2 54.5 42.2
CD3+DR+ 33.8 41 32.2
CD11b+ 22.3 19.3 24.8
CD8+CD11b+ 5.1 5.4 7.3
CD4 T cell 28.9 33.3 40
CD8 T cell 31.6 40.3 37.7
CD4/CD8 0.9 0.8 1.1
NK‑cell 12.8 18.2 15.7
CD28 34.9 32.2 37.9
NKT 3.4 6.0 7.2
CD3+CD279+ 6.3 0.5 0.4
CD154+ 5.0 0.5 0.6
CD152 ‑ ‑ <0.1
HIPEC: Hyperthermic intraperitoneal chemotherapy, NKT: Natural killer T cell
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and immune‑based treatment modalities is ongoing. 
Immunotherapy does not only activate our innate immune 
system to kill tumor cells but also considered whether cancer 
cells escape from our immune surveillance and conventional 
treatment.[11] Further development of effective biomarker 
strategies to identify patients most likely to benefit from the use 
of immunotherapy is necessary. We do not only aim to prolong 
a patient’s life span but also strike a balance between life 
quality, complications, and cost to improve care in advanced 
uterine cancer patients.
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