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Key Clinical Message

Uterine cervical small cell carcinoma is rare and aggressive with no standardized
therapy. A patient bearing the advanced chemo-refractory carcinoma, treated
with a tumor vaccine combined with 1 mg/kg of pembrolizumab, showed a
transient increase and subsequent sharp decrease of the liver-metastasized lesion

to less than half its maximum diameter.
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Introduction

Uterine cervical small cell carcinoma (UCSCC) is a rare
subtype of cervical cancer, accounting for 1-6% of uter-
ine cervical cancers, and is characterized by an aggressive
behavior. No standardized therapy has been established
against either early or advanced stage UCSCC owing
to its rarity. Recently, Tokunaga et al. [1] tested concur-
rent chemoradiotherapy and a multidrug regimen in
nine patients, and observed in four patients with
advanced stage disease, one complete response, two par-
tial responses, and one case of progressive disease,
although all patients developed severe (grade 3-4)
neutropenia.

Here, we report an advanced UCSCC case whose treat-
ment failed after radical hysterectomy and adjuvant plat-
inum-based chemotherapy. However, vaccination with
autologous formalin-fixed tumor vaccine (AFTV) fol-
lowed by treatment with 1 mg/kg of anti-PD-1 antibody
checkpoint inhibitor,

(pembrolizumab), an immune
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resulted in efficient reduction of the metastasized lesion
in the liver without any severe adverse effects.

Case Report

A 54-year-old female patient was diagnosed, following
bloody vaginal discharge in July 2014, with UCSCC at
stage IB1 after precise pathological examination for
expression of ki67, chromogranin A, and synaptophysin
via a routine immunostaining system (Fig. 1A). She
received surgical removal of the uterus and the ovaries
and oviducts and cervix and closely related lymph nodes
in September of the same year, and adjuvant chemother-
apy with cisplatin (80 mg/m®, day 1) and etoposide
(100 mg/m®, day 1-3) with the q3w regimen that is the
standard first-line chemotherapy for small-cell lung carci-
noma. However, metastases to two lymph nodes in the
pelvis, but none to the liver, were revealed by computed
tomography (CT) following six courses of chemotherapy
by February 2015 (Fig. 1B).
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Figure 1. Pathology of the UCSCC and the pelvic metastases. (A) Pathological staining of biopsy specimen of the present case (a, H&E; b, Ki67;
¢, chromogranin A; d, synaptophysin) revealing a typical UCSCC with hyperchromatic nuclei and scant cytoplasm (magnification, x400). (B) Two
enlarged pelvic lymph nodes (arrows) on February 2015, after six courses of chemotherapy with cisplatin and etoposide.

With the approval from the ethical authority of Ginza-
Namiki-Dori Clinic and an informed consent of the
patient, we prepared AFTV as reported previously [2],
using a total of 3.0 g of autologous formalin-fixed carci-
noma that includes tumor-associated antigens, and
injected the vaccine intradermally into her upper arms in
the middle of March 2015 followed by a second injection
a week later. Concurrently, we treated the pelvic lymph
nodes but carefully avoided the liver with fractionated
irradiation up to 60 Gy of Linac X-rays. The third vacci-
nation with AFTV was performed 2 weeks after the initial
vaccination. Although a positive response to the delayed-
type hypersensitivity (DTH) test appeared when we
injected her fixed carcinoma tissue fragments (without
immunoadjuvant) intradermally into her forearm (Fig. 2),
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one new lesion in liver (Fig. 3C) together with one new
and two enlarged pelvic lymph node metastases appeared
in the CT image in early April.

We then administered an anti-PD-1 antibody (pem-
brolizumab) to the patient twice in April, 3 weeks apart,
using a dose (1 mg/kg body weight) that was half of that
recommended by the manufacturer. The dose was
selected to reduce probability of possible adverse effects
and based on cost considerations. Regrettably, however,
the liver-metastasized UCSCC grew to a maximum
diameter of 4.2 cm by the middle of May (Fig. 3D),
although the irradiated pelvic lymph nodes shrank
slightly and the serum tumor marker Neuron-Specific
Enolase (NSE) decreased from 30.3 ng/mL to 21.5 ng/
mL in 45 days.
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Figure 2. Delayed-type hypersensitivity response to autologous
formalin-fixed UCSCC fragments (without immunoadjuvant) in the
patient following vaccination with AFTV. The dotted ring is the
maximum size of erythema.

The third administration of pembrolizumab was per-
formed in the middle of May 2015, and the patient was
observed 11 days later by CT. The liver-metastasized
UCSCC unexpectedly showed a response and the maxi-
mum diameter was reduced to 1.9 cm (Fig. 3E). To
enforce this shrinkage, we further irradiated the liver-
metastasized lesion with a cyber-knife in June (7 Gy/day,
a total dose of 49 Gy), which resulted in a relatively mod-
est further reduction in tumor size (maximum diameter

(A) (B)

Uterine cervical small cell carcinoma

1.2 cm, Fig. 3F) and a nearly linear regression of the
tumor marker NSE in serum to 8.4 ng/mL by early July.
These data are shown in Fig. 4, which demonstrates a
rapid increase followed by a sharp decrease in the maxi-
mum diameter of the liver lesion, and a steady decrease
of the level of serum NSE to within a normal range. Dur-
ing these treatments, no adverse effects were observed
except for the appearance of a slight rash (CTCAE
grade 1) following the initial pembrolizumab administra-
tion and erythema (CTCAE grade 1) at the sites of local
injection of AFTV, which gradually disappeared over a
few months.

Discussion

UCSCC is associated with a poor prognosis and charac-
terized by premature distant nodal involvement. The
5-year disease-specific survival in stage I-IIA, IIB-IVA,
and IVB disease was 36.8%, 9.8%, and 0%, respectively
[3]. Because of its rarity, no standardized treatment has
been established for this carcinoma and therefore inten-
sive chemotherapy and/or chemoradiotherapy similar to
that used for lung small cell carcinoma have been applied
with only modest success [3—6]. The present case was
refractory to platinum-based chemotherapy, and the
patient strongly desired new treatments in addition to
radiation therapy of the pelvic lymph node metastases,
and we administered both AFTV and anti-PD-1 antibody,
although these drugs are still unauthorized for cervical
cancer in Japan.
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Figure 3. CT images in the metastasized liver lesion. (A) After three courses of chemotherapy. (B) Just before the first vaccination with AFTV. (C)
After the third vaccination with AFTV. Arrow indicates the metastasized lesion. (D) Two days before the third treatment with 1 mg/kg
pembrolizumab. The liver lesion reached a maximum diameter of 4.2 cm. (E) Eleven days after the third treatment with pembrolizumab. (F) After
additional irradiation of the liver-metastasized lesion with a cyber-knife (49 Gy) and the fourth treatment with pembrolizumab. Below the arrow,
inferior vena cava is seen. (A, C) Contrast-enhanced images. (B, D-F) Non contrast-enhanced images.
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Figure 4. Time course of liver-metastasized lesion and serum NSE. Treatment #1, six courses of the chemotherapy; Treatment #2, 3, and 5, AFTV
vaccination; Treatment #4, X-ray irradiation of the pelvic lymph nodes (60 Gy, but carefully avoiding the liver); Treatment #6-10, administration
of 1 mg/kg pembrolizumab; Treatment #9, additional radiation therapy with a cyber-knife (49 Gy).

We have reported the prophylactic effect of AFTV (one
course, i.e., three vaccinations as mentioned for the pre-
sent case, which is sufficient to induce a DTH response)
on suppression of recurrence in hepatocellular carcinoma
(HCC) in a randomized study [7], in a re-recurrent case
of HCC which led to the development of glypican-3-spe-
cific cytotoxic T lymphocytes following vaccination [8],
and in a multiple-recurrent HCC case who had previously
been treated 29 times with various modalities, including
three laparotomies [9]. A typical therapeutic effect of
AFTV was also observed, that is, eradication of bone-
metastasized triple-negative mammary carcinoma [10].
More importantly, we are studying the clinical effect of
AFTV mainly in newly diagnosed glioblastoma multi-
forme (GBM) where complete resection is not possible.
While the present standard therapy for newly diagnosed
GBM provides a median over-all survival (mOS) of
14.6 months [11], the mOS reached 22.2 months in our
clinical trial [12]. Patients who showed a positive DTH
response to autologous formalin-fixed GBM fragments
(without immunoadjuvant) following vaccination with
AFTV survived longer than those showing a negative
DTH response (P = 0.0071, log-rank test) [12]. We con-
sider that AFTV is able to provide the patient- and
tumor-specific antigens irrespective of previous oncogenic
virus infection.

As shown in Fig. 2, the positive DTH response of the
present case suggests that cytotoxic T lymphocytes (CTL)
were induced in vivo following vaccination, while the
metastasized lesion grew rapidly in the liver (Fig. 3). We
assume that a course of AFTV therapy acted sufficiently
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as an accelerator for induction of CTL, but the resulting
CTL could not kill the UCSCC cells in the liver, probably
because of an immune checkpoint, that is, PD-1 ~ PD-L1
ligation between the CTL and the carcinoma cells. The
ligation acts as a strong brake on the local site immune
response [13, 14], and therefore, the anti-PD-1 antibody
worked efficiently to release this brake. We assume this
“accelerator-on, brake-off” strategy has probably driven
the cancer-immunity cycle [15], although more than 2
months were required after the first vaccination to obtain
efficient shrinkage of the metastasized UCSCC in the liver
(Fig. 4).

There is much debate over the efficacy of cancer thera-
pies, the incidence of adverse events, and the cost of
immune checkpoint inhibitory antibodies. We chose a
dose of pembrolizumab, 1 mg/kg, that was half that rec-
ommended by the manufacturer mainly owing to cost
considerations. Fortunately, however, this dose was suffi-
cient to cause a response in the liver lesion without any
severe adverse effects when it was preceded by three vac-
cinations (one course) with AFTV, suggesting that it may
be possible to reduce both the cost of treatment with the
highly expensive pembrolizumab as well as the incidence
of severe adverse events. In addition, after observing a
modest effect of the prior treatment with X-ray irradia-
tion to the pelvic lymph nodes (Fig. 4, treatment #4), the
patient received additional irradiation to the liver lesion
as a precautionary treatment routine (treatment #9).
These radiation treatments might have contributed to the
suppression of serum NSE via a nonredundant immune
mechanism, as discussed by Victor etal. [16]. We
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therefore recommend combined therapy with a tumor
vaccine, immune checkpoint blockade, and additional
cycles of radiation for the treatment of rare and aggressive
solid cancers.

Conclusion

The present case is the first one to show an effect of a
tumor vaccine and an immune checkpoint inhibitor on a
chemo-refractory, and therefore uncontrollable
metastatic cancer. The results suggest that AFTV, includ-
ing ultimately personal tumor-antigen, plus specific
immune checkpoint inhibitors (plus radiation, if possible)

rare,

should be taken into consideration to test in a larger scale
clinical trial.
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