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ABSTRACT

Platinum-resistant recurrent ovarian cancer is generally
refractory to chemotherapy. Programmed cell death-1 (PD-1)
signaling is a new target for antitumor therapy. The anti-PD-1
antibody nivolumab had a 10% durable complete response
rate in our phase II clinical trial. However, how nivolumab
affects sensitivity to subsequent chemotherapy remains
unclear. We encountered several cases of unexpected
antitumor response among patients who underwent palli-
ative chemotherapy in the follow-up study of our phase II
nivolumab trial (UMIN000005714). Several agents had an

unexpected antitumor response in patients who were
resistant or refractory to standard chemotherapeutic
agents. In one patient, both pegylated liposomal doxoru-
bicin (PLD) and nedaplatin (CDGP) resulted in partial
response. In another patient, PLD and CDGP resulted in
partial response and stable disease, respectively. These
two patients remained alive on the cutoff date. These
two cases raise the possibility that nivolumab might
improve sensitivity to adequate chemotherapy for ovarian
cancer. The Oncologist 2018;23:1382–1384

INTRODUCTION

The prognosis of platinum-resistant recurrent ovarian can-
cer is extremely poor. A new treatment strategy is urgently
required [1]. Programmed cell death-1 (PD-1) signaling is a
new target of antitumor therapy that involves immune
reactivation [2]; however, its antitumor effect on subse-
quent chemotherapy remains unclear.

Nivolumab resulted in a complete response in
2 patients, a partial response (PR) in 1 patient, stable dis-
ease (SD) in 6 patients, and progressive disease (PD) in
10 patients, whereas 1 patient was not evaluated (15%
response rate and 45% disease control rate) in a phase II
clinical trial at our hospital [3]. In a follow-up study of this
trial, we encountered several cases of an unexpected anti-
tumor response to palliative chemotherapy (supplemental
online Fig. 1, supplemental online Table 1) and describe
two representative cases here.

REPRESENTATIVE CASES

Case 1
A 65-year-old woman developed recurrence of serous ovarian
carcinoma and multiple lymph node metastases (supplemental

online Table 1, Patient 13). She initially underwent exploratory
laparotomy, followed by interval debulking surgery and adju-
vant chemotherapy. She experienced disease recurrence sev-
eral times and received paclitaxel (PAC) and carboplatin
(CBDCA), nedaplatin (CDGP), irinotecan (CPT-11), and weekly
PAC plus CBDCA therapy, and surgical treatment. She joined
our clinical trial and received nivolumab. After two cycles, she
developed PD, and nivolumab was discontinued. After the
trial, she was treated with pegylated liposomal doxorubicin
(PLD). The overall response was PR (supplemental online
Table 2-1). The representative lesion is described in
Figure 1A. The short axis of this lymph node decreased by
65% after three cycles of PLD. The patient received 12 cycles
of PLD, which eventually resulted in PD. CDGP was adminis-
tered (supplemental online Table 2-2). The short axis of the
left axillary lymph node shrank by 54% with six cycles of
CDGP (Fig. 1A). After 2 months, metastasis was identified
through biopsy of a cervical lymph node. She received six
cycles of weekly gemcitabine (GEM); however, she devel-
oped PD. Subsequently, CDGP was administered again, with
PR. Serum carbohydrate antigen 125 (CA-125) levels after
the trial are shown in Figure 1B. She remained alive on the
cutoff date.
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Case 2
A 69-year-old woman received six cycles of nivolumab,
which resulted in PD (supplemental online Table 1, Patient
4). She had been diagnosed with ovarian cancer with peri-
toneal dissemination and multiple lymph nodes metastases
3 years before nivolumab treatment. She underwent inter-
val debulking surgery, followed by adjuvant PAC plus
CBDCA chemotherapy. Seven months later, she experienced

recurrence and underwent two chemotherapy regimens
(PAC plus CBDCA and PAC plus cisplatin, respectively); how-
ever, she ultimately developed PD. Following participation
in the nivolumab trial, the patient received six cycles of
PLD and achieved a PR (supplemental online Table 3). The
representative lesion is described in Figure 2A. However,
after 10 cycles of PLD, exacerbation of lymph node metas-
tasis was observed. CPT-11, GEM, and weekly PAC plus
bevacizumab were used sequentially, all resulting in
PD. Next, four cycles of CDGP were administered. Although
the patient experienced SD, chemotherapy was stopped
because of pancytopenia. Serum CA-125 levels during
treatment are shown in Figure 2B. She remained alive on
the cutoff date.

DISCUSSION

Platinum-resistant recurrent ovarian cancer is generally
refractory to chemotherapy. Although the sample size was

Figure 2. Antitumor effect on palliative chemotherapy after the
nivolumab trial in Case 2 (Patient 4). (A): Computed tomogra-
phy images. (Left): Pelvic lymph nodes before PLD therapy. PLD
was used after the patient developed progressive disease with
nivolumab. (Right): The same lymph nodes after four cycles of
PLD. With PLD treatment, the short diameter of the largest
node decreased from 22.0 mm to 5.6 mm (−75%). The white
circles in each picture indicate enlarged lymph nodes. (B):
Serum CA-125 levels. Serum CA-125 levels decreased after the
administration of PLD, PAC, and CDGP. PLD resulted in a partial
response, CDGP resulted in stable disease, and PAC resulted in
progressive disease. Arrows indicate CA-125 levels at the time
when images in Figure 2A were obtained.
Abbreviations: CA-125, carbohydrate antigen 125; CDGP, neda-
platin; CPT-11, irinotecan; GEM, gemcitabine; L, Figure 2A left;
PAC, paclitaxel; PLD, pegylated liposomal doxorubicin; R,
Figure 2A right.

Figure 1. Antitumor effect of palliative chemotherapy after the
nivolumab trial in Case 1 (Patient 13). (A): Computed tomogra-
phy images. (Upper left): A left subclavicular lymph node
before PLD therapy. (Upper right): The same lymph node after
three cycles of PLD. (Lower left): A left axillary lymph node
before CDGP therapy. (Lower right): The same node after six
cycles of CDGP. PLD was used after the patient developed pro-
gressive disease (PD) with nivolumab. With PLD treatment, the
short axis of the lymph node decreased from 22.5 mm to
7.9 mm (−65%). CDGP was administered after the patient
developed PD after 12 cycles of PLD. The short axis of the
lymph node decreased from 14.9 mm to 6.9 mm (−54%). The
white circles in each image indicate enlarged lymph nodes. (B):
Serum CA-125 levels. Serum CA-125 levels decreased after PLD
and CDGP. Both agents resulted in a partial response. Arrows
indicate CA-125 levels at the time when images in (A) were
obtained. CDGP was administered again as palliative chemo-
therapy after a 6-month chemotherapy-free period because it
had been quite effective.
Abbreviations: CA-125, carbohydrate antigen 125; CDGP, neda-
platin; LL, Figure 1A lower left; LR, Figure 1A lower right; PLD,
pegylated liposomal doxorubicin; UL, Figure 1A upper left; UR,
Figure 1A upper right.
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small, we found that PLD and CDGP had an unexpected
antitumor effect (supplemental online Table 1), in contrast
to the reported low efficacy of these drugs for platinum-
resistant ovarian cancer [4, 5]. In addition, overall survival
in patients who received either PLD or CDGP subsequent
to nivolumab might be longer than that in patients who
received other agents, although the difference was not sta-
tistically significant; this is possibly because of the limited
number of patients (supplemental online Fig. 2). These
data suggest that PLD and CDGP might be effective after
nivolumab treatment.

The interaction between the tumor microenvironment
and chemotherapy is an interesting issue [2]. Tumors are
complex tissues containing multiple cell types, such as
cancer-associated structural cells, vascular cells, fibroblasts,
and immune cells, and some of these cell types promote
tumor progression and metastasis [6, 7]. A recent study in
ovarian cancer suggested that immunotherapy might mod-
ulate tumor sensitivity to chemotherapy; immunotherapy
can abolish cancer-associated fibroblasts that mediate che-
moresistance via interferon γ/signal transducers and activa-
tors of transcription (STAT) signaling, which induces cystine
and glutathione metabolism [8]. These findings raise the
possibility that immunotherapy might modulate the tumor
microenvironment and improve sensitivity to subsequent
chemotherapy. In fact, concurrent nivolumab and
platinum-based doublet chemotherapy were more effective
than chemotherapy alone in advanced lung cancer [9].
However, the effect of sequential chemotherapy and anti-
PD-1 antibodies has not been investigated in other solid
tumors. This study suggests that nivolumab might improve

chemosensitivity to subsequent chemotherapy in ovarian
cancer, even when nivolumab itself resulted in PD.

The number of patients in this study was very limited.
Thus, we cannot conclude that PLD and CDGP are actually
effective after nivolumab. A phase III clinical trial of nivolu-
mab in patients with advanced or recurrent ovarian cancer
(JapicCTI-153004) has started in Japan. A follow-up study of
patients from that trial may be used to evaluate our
hypothesis.
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