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WT1 Peptide Vaccine Stabilized Intractable Ovarian
Cancer Patient for One Year: A Case Report
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Abstract. We report on Wilms tumor (WTI1) peptide
immunotherapy in a patient with intractable ovarian cancer
patient over an extended period. Case Report:
Immunotherapy using WT1 peptide has been undergoing
clinical trials for gynecological cancer. We used WTI
peptide vaccination to treat a 53-year-old woman suffering
from ovarian cancer with peritoneal dissemination. After 2
months, her pleural and cardiac effusion had disappeared,
and the sum of the longest diameter of the target lesion (in
the pelvic mass) was reduced. There was a weak positive
correlation between CAI25 and mononuclear phagocyte/
Iymphocyte ratio (Spearman’s 9=0.275, p=0.015).
Intradermally administered WT1 peptide vaccination in a
case of intractable ovarian cancer stabilized the disease
over the course of one year. However, the immuno-
therapeutic mechanism of WT1 peptide and immunological
escape mechanism for carcinoma cells remain to be
elucidated.

Ovarian cancer is one of the most common gynecological
malignancies in Japan. Its frequency has dramatically
increased in the last decade. Although there are well-
established surgical and chemothera-peutic treatments, the
need for molecular-target therapy has increased, especially
“for recurrent disease that has  acquired radio- or
chemoresistance.
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The Wilms’ tumor gene WT/ has been isolated and
identified as a gene responsible for a childhood renal
neoplasm, Wilms’ tumor (1-3). This gene encodes a zinc finger
transcription factor and plays important roles in cell growth
and differentiation (4, 5). Although WT'1 was first categorized
as a tumor-suppressing gene, it was recently demonstrated that
the wild-type WT1 possessed an oncogenic rather than tumor-
suppressing function in many kinds of malignancies (6). WI'
is highly expressed in hematological malignancies and solid
tumors, including ovarian cancer (7, 8).

WT1 is now regarded as a molecular target for
immunotherapy in various malignant tumor types. Clinical trials
of WT1 peptide-based cancer immunotherapy are ongoing:
WT1 peptide vaccination has been shown to be safe and clearly
effective against several kinds of malignancies (9-13).

Ohno et al. reported that twelve patients with WT1/human
leukocyte antigen (HLA)-A*2402-positive gynecological
cancer were included in a phase 1 clinical trial of WT1
vaccine therapy. This study evaluated clinical response after
a WT1 vaccine was administered 12 times over thrée months
and found that WT1 vaccine therapy for patients with
gynecological cancer was safe and produced clinical
responses: stable disease (SD) in 3 patients and progressive
disease (PD) in 9 patients (13).

In the following study, we report a case of iniractable
ovarian cancer in which an intradermally administered WT1
peptide vaccination stabilized the disease over the course
of a year.

Clinical study. This case report concerns a patient from our
WT1 peptide vdccination study. Entry criteria for the study
were as follows: 16-79 years of age, immunchistochemical
expression of WT1 in cancer cells of more than 3 montbs,
performance status 0-1, no severe organ function impairment
and the written informed consent of the patient. At least 4
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Figure 1. Computed tomography of the patient before, during and after treatment. White arrows indicate primary tumor mass. SLD, Sum of the

longest diameters.

weeks prior to immunotherapy, the patient had to be free
from antitumor treatments such as surgery, chemotherapy
and radiotherapy. The protocol was approved by the
Institutional Review Board and the Ethical Committee at
Kanazawa University.

WT1 peptide treatment plan. The WT1 peptide vaccine
consists of an HLA-A*2402-restricted, modified 9-mer WT1
peptide (amino acids 235-243 CYTWNQMNL), in which Y
is substituted for M at amino acid position 2 (the anchor
position) of the natural WT1 peptide. The WT1 peptide
[Good Manufacturing Practice (GMP) grade] was purchased
from Multiple Peptide Systems (San Diego, CA, USA) as
lyophilized peptide.

Patients received intradermal injections of 3.0 mg HLA-
A*2402-restricted adjuvant (EPPIC S.A., Paris, France).
Vaccinations were scheduled weekly for 12 consecutive weeks
(13). Efficacy was based on computed tomography (CT)
obtained at baseline and after 4, 8 and 12 weeks exposure to
the vaccine.

2442

Case Report

A 53-year-old woman was diagnosed as having serous
ovarian adenocarcinoma in November 2007. After
omentectomy of a pelvic mass with peritoneal dissemination,
tri-weekly combination chemotherapy with paclitaxel and
carboplatin produced SD and tumor shrinkage of 25%. This
was followed by weekly administration of docetaxel, which
also contributed to SD.

The patient participated in our WTI1 vaccine trial
beginning in October 2008. She received HLA-A*2402, and
met the inclusion criteria for the phase II clinical study. She
was administered WT1 at weekly intervals.

Decrease in tumor size and normalization of tumor marker
(CA125). According to the internationally approved Response
Evaluation Criteria in Solid Tumors (RECIST) guidelines, sum
of the longest diameter (SLD) of the target (pelvic) lesion was
reduced: the length was 96.5 mm before administration, 97.8
mm (+1.3%) after 1 month, 84.2 mm (~12.8%) after 2 months,
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Figure 2. Computed tomography of the patient before, during and after treatment. White arrows indicate pleural and cardiac effusion.

and 82.7 mm after 3 months (~14.7%); after 3 months’
administration, SLD continued to decrease (Figure 1). In
addition, pleural and cardiac effusions disappeared within two
months of beginning administration, and remained absent
(Figure 2). Dosage of vaccine was increased from 41 units/ml
to 160 units/ml after 1 month of administration, and the level
of CA125 normalized after 3 months. According to the
patient’s wishes, we continued to administer the vaccine, with
concomitant normalization/suppression of CA125 (Figure 3a).

No adverse effects of vaccination were observed other
than a local inflammatory response with erythema at the
injection sites.

Mononuclear phagocyte/lymphocyte ratio (Mo/Ly ratio) and
CAI25. To evaluate the immunological response to WT1
peptide vaccination, we analyzed the correlation between
CA125 and the Mo/Ly ratio (Figure 3b). A weak positive
correlation was observed (Spearman’s p=0.275, p=0.015).
Although WT1 peptide vaccination was continued for one
year, CA125 began to gradually increase approximately 9

months following initial administration (Figure 3a). The
patient subsequently dropped out of the clinical trial due to
receiving another newly approved chemotherapy regimen for
ovarian cancer.

Discussion

Ovarian cancer is a common malignant gynecological cancer
of perimenoposal women. Patients with metastatic disease
have a poor prognosis, with 5-year progression-free survival
usually less than 30% in Japan.

Our patient had primary discase in the ovary, with
metastases in the uterus, peritoneum, pelvic lymph nodes and
omental. She also developed a pelvic mass with ascites and
pleural effusion during chemotherapy, indicating poor

" response to chemotherapy. Because of her poor prognosis, she

was selected for WT1 peptide immunotherapy. Immediately
following inception of peptide immunotherapy, the size of the
pelvic mass increased, but within two months, a decrease in
tumor size and normalization of the level of tumor marker
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Figure 3. a: Time series of CAIZ5 by WII peptide (weekly subcutaneous 3 mg injection). Normal level <35 units/ml. b: Time series of mononuclear
phagocyteflymphocyte ratios (MolLy ratio). There was a weak positive correlation between CAI25 and Mo/Ly ratio.

CA125 were observed. Despite the initial resistance to
chemotherapy, stabilization of her disease for nearly a year
suggests the efficacy of WT1 peptide vaccination.

Alterations of peripheral monocytes and lymphocytes
might be good parameters for evalvating immunologic
status and predicting recurrence in patients with gastric
cancer (14). In our case, there was a weak positive
correlation between CA125 and the Mo/Ly ratio
(Spearman’s 9=0.275, p=0.015). We believe in this case
that the Mo/Ly ratio indicated immunologic status and
predicted recurrence.

Belli et al. reported that in a study of 28 patients with
resected metastatic melanoma, two showed complete
response and three manifested long-term disease stabilization
with HSPPC-96 (autologous tumor-derived heat-shock
protein GP96-peptide complex) vaccine (15). Bolonaki et al.
also reported that disease stabilization occurred in 8 out of
22 patients with advanced nom-small cell lung cancer
vaccinated with an optimized cryptic human telomerase
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reverse transcriptase peptide (16). Ohta et al. reported a case
of WT1 peptide immunotherapy for metastatic childhood
rhabdomyosarcoma, with patient remission continuing more
than 22 months (17). This latter case is significant, as there
are few reports of long-term WT1 peptide vaccination for
cancer — apart from our own, where the vaccine stabilized
intractable ovarian cancer over a year.

Unfortunately, the pathogenesis of ovarian cancer relapse
is unknown. In addition, the immunotherapeutic mechanism
of WT1 peptide and immunological escape mechanism for
carcinoma cells remain to be elucidated,
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STEREOTACTIC RADIOTHERAPY OF PRIMARY LUNG
CANCER AND OTHER TARGETS: RESULTS OF CONSULTANT
MEETING OF THE INTERNATIONAL ATOMIC ENERGY
AGENCY (INT J RADIAT ONCOL BIOL PHYS 2011;79:660-669)

To the Editor: We read with great interest the article by Nagata et al. (1) in
which they nicely evaluated the current status of stereotactic body radiother-
apy (SBRT) in developing countries and recommendations following the
meeting of consultants of the International Atomic Energy Agency
(IAEA). We very much appreciate their contribution, as their findings and
experiences will have major implications for our clinical daily practice of
SBRT treatment and planning in the developing world.

In their report, Nagata et al. advised using the minimum methodology,
technology, and quality assurance requirements for SBRT in treating pri-
mary lung tumors and other body tumors. Patients who are candidates for
SBRT for lung tumors are generally those whose cases are medically inop-
erable and have poor performance status, with cardiac or other comorbid-
ities, and a significant number of those patients may present with
implanted cardiac pacemakers (ICP). Such a report should also have dis-
cussed this potential problem. We would like to share our experience with
and opinion regarding image-guided SBRT for early-stage lung cancer
patients with ICP, in that respect.

Among our 25 SBRT lung patients treated since 2008, we treated
a 7T6-year-old medically inoperable patient who was diagnosed with
early-stage lung cancer, who had received an ICP in 2006. Total dose of
5,500 cGy was given in 5 fractions with our Trilogy linear accelerator-
based system, with daily pre- and posttreatment kV-kV imaging and
cone beam computerized tomography (CBCT) for image guidance. We re-
ported this case, in which we followed the recommendations of the Amer-
ican Association of Physicists in Medicine Task Group report for treating
this patient, which was published in 1994 (2). We limited the total dose to
the ICP to less than 5 Gy and refrained from using direct beams through
the ICP device. During treatment, an erratic pacing happened due to the
transient interference, and this was retrospectively recorded by the ICP de-
vice memory analysis. No immediate severe side effect happened during
SBRT. The patient had cardiac problems and expired 1 month after treat-
ment. However, these cardiac problems were not found to be related to
pacemaker malfunction.

Although the aforementioned task group report is available for manage-
ment of ICP patients, this report was published in 1994. At that time, hypo-
fractionated treatments with currently different kind of image guidance (like
CBCT and kV-kV imaging) methods were not available. Therefore, more
studies of the effect of high-dose hypofractionated treatments and new
image guidance methods for ICPs are needed. In this important JAEA
report, we believe that the information and warnings about managing
patients with ICPs are lacking. Our colleagues dealing with these kinds of
new treatment methods should be aware of this problem.

BaNu ATALAR, M.D.

HaLe CAGLAR, M.D.

Department of Radiation Oncology
Acibadem University

Istanbul, Turkey

Enis Ozyar, M.D.

Institute of Health Sciences and Radiation Oncology Department
Acibadem University
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IN REPLY TO DRS. ATALAR, CAGLAR, AND OZYAR

To the Editor: We thank Drs. Atalar, Caglar, and Ozyar for their com-
ments on stereotactic body radiotherapy (SBRT) for a patient with im-
planted cardiac pacemakers (ICPs). They reported on 1 patient who died

1 month after SBRT with cardiac problems probably unrelated to RT.
However, they suggested the establishment of a new guideline for ICPs
and implantable cardioverter defibrillators (ICDs) in the era of SBRT and
image-guided RT.

Our nation-wide survey conducted by the Japan Conformal External
Beam Radiotherapy Group (J-CERG) did not include any patients who
died after SBRT with malfunction of ICPs and ICDs (1).

When a tumor was situated at the same level of the ICP, the computed
tomography image of the ICP would be accompanied by severe metallic
artifacts. These computed tomography images are not suitable for SBRT
planning. Even in such a case, SBRT can be indicated when the position
of the subcutaneous ICP can be changed by the patient raising their hands
upward.

A direct radiation beam through the ICP should be avoided. Also, when
a tumor is situated just below the chest wall of the ICP, I would recommend
the cardiologists to replace the ICP to an abdominal position.

Another Japanese prospective survey of patients with ICP and ICD
found 1 case of malfunction in a patient with prostate cancer treated
by intensity-modulated RT to the prostate. Even when the ICP is not
sitnated at the same tumor level and no beam passes through the
ICP, they recommended precautions during the planning and administra-
tion of RT (2).

In conclusion, I advise a direct beam path through ICP should be avoided in
the case of SBRT. Moreover, all radiation oncologists should ask a medical en-
gineering officer to check the ICP before and after SBRT because of the data
reported by several studies on the usual RT for patients with an ICP/ICD (3-5).

YasusH NAGATA, M.D.

Department of Radiation Oncology
Hiroshima University

Hiroshima, Japan
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RESPONSE TO “THE PHYSICS AND TECHNOLOGY OF
RADIATION THERAPY BOOK REVIEW?” (INT J RADIAT ONCOL
BIOL PHYS 2011;80:637

To the Editor: We thank Dan Odero for his review of our book The
Physics and Technology of Radiation Therapy in the June 2011 issue
(1). When reviewing an 850-page book, it is usually not practical to
read the entire volume. We believe that this has led to some misunder-
standings. We have been criticized for leaving some things out of the
book that are, in fact, in the book. Regarding the reference to the “Me-
valac” linear accelerator (linac), we are criticized because “there exists
no such linac or manufacturer.” The book clearly and repeatedly states
(on Pages 12.5, 15.2, 15.5, and 15.23, as well as in the index [Page
1.10]) that this is a fictitious linac. We give detailed dosimetry data for
this fictitious machine in Appendix C. The title page to the appendix
again states that this is a fictitious linac. It is stated that radiochromic do-
simetry is not mentioned, yet this topic is discussed on Page 8.33. Re-
garding the use of thermoluminescent dosimeters for “external agency
machine output verification,” if this is referring to the RPC mailed dosim-
etry program, the RPC no longer uses thermoluminescent dosimeters.
This is discussed in Chapter 11 (Page 11.13). Dr. Odero states that the
physician reader needs to understand the importance of positron deca
and electron capture, particularly for ‘I and '®Pd. The decay of ‘¥
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FHCH S DR R 2 30 TSRS TR

&HIET U SRAT % BEAT L7z

FHPTR - EEEEPRTREICTHEL, B
WO D RREN VI EEER LIS
T, BEREHT L HGAT L7
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Fig. 2 MRI®ZE (a: TIWL b: T2WIL c: BIIRAE)
BEARERIC 45mm, BERERIC 30mm KD T1EES, T2 E5{ES, dynamic study 2 TEIIRAED 5 ZBEEH I

EEMRER TR RO L (HEH).

Fig. 3 FDG-PET CT #%&
ZRTHEEEO ) DEEAROEREICOAL FDG 0
FBE2ADLH (BAEH).

R, EOF, BEACEER IO, BARO
FE BRI BT 2 Pk o T\ 7z (Fig. da). TR
BRI, BB BT D B A
PRV B F NN % TR LIRS 518 % 38
» (Fig.4b), PLE X v &HIBaRE (clear cell carci-

noma) DEFPEEER L W L7z, WEREERMIZIZ,
MiE CT o T I hTWw- 12/ (Fig. 5 : B
DBFEEBOM, Fi22 5 EMo/NEBEZ 39 (Fig,
5: HE), BEBIEEH17THTH o2 SEWEKRL
7RIS Smm FRBTEE L, WIRKISHEAEE
B &2 FNZ T L8 T — b R VER LEE 2
MEZTo 20, ZOB, BT COALSDS
- RERERTE Lh o,

Mt @ - MBI AR L 24 B I
mEa >y ru— VEHKTCEREE 2o/ #Hif 14
HABCHRRBRICHEERZE - LREVR L
17, itk 24 1 ABUE, MICER L { eRICHE
BepCh 5. V

£ =

EBYEIRES OEEII % { BREEE &40
2% LT &S TwaY, EBUEEE O B
& LTIEERBAEHD 61.7~705% L& b4 <,
ECEER, KRB BHEGERE M OB, HE
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Fig. 4
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BIEZ M- TWAD, b REERFENITR ARG H T 5 BRI EERE I ¥ hio Mok
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Fig. 5 UIBERXDY = —<
PIBEARAICIE, WA CT IC TS hTw- 12/ (B
) OFEEB O, -2 5 Bo/MNEBE 22RO (B,
EEFC 17T HOKEBIEHETE 5.

BREHELR E0H 5. S EB S NIRRT
JEEAE EE L TB Y UBROBERITIER 5 2w
A, M EBEEROE&IIEEBENERICL ) T
PYETSHE SN TWE, MBSO
PR R I BRBI O 5 FAEFFER T 65~88% &L FHE
HTHY, Mg, o OBEBREID 5 FEEF
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RHHIREAE I, EERRD o T ORKERIR = R L AT
HICIEARHZ EThH, B, BF2EIERE &L
gD, EEEBIT 28% EHEBHMINTD 5.
BB, BE L BRO MR 2
mATHE, LR TR Z RS

AIREZRD NI &0 0, £FomiTHEg
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WKHEEZELLTBY, ChiBEERIEEHED
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17D OEBEZFO-Z LI EEMIE & BE
HLOBICHEWHEAERH o 12h b ThHHEEZ
AZENTES.

RSB OBRBEIEREENa Y ba—
SN, POEBEISERICRER L TWILEFEMAS
EOHEINDIEETH L, FHLSTIZIFN
FRRLERE, RETEDFENERNTH 5
sunitinib 2YEH E T 5. L LESIRIZ IFN
FEE T 6~20%, sunitinib T 28~37% &# LT
BT WY —F T, FWIC L ) RIERBEIE
PATONT=RED 5 FAETFEEIT 65~88% T, IEFHr
BED0~47% L H# L, selection bias 25275 %
DDEDTFRIIFEICRFTH B39,
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20~50% L EE SN TWART™, BEEERR 187
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bDbHBA, Sellner 521, BMRBI/ZRENK

5 BEIBRGIO 5 SEAFEHN 64~78% TH Y, %
EBILT LD FEABREF TV L2 LR
BYUBRTERTHOHNIFMIREL LTS, &5
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FTRARICHEABER LTS, FEERHIIHEL
AN VIEEPLETH Y, HIRIUREE P FEA
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A case of seventeen pancreatic metastases from renal cell carcinoma
resected by total pancreatectomy

Eiji HIGAKI, Naoto GOTOHDA, Masaru KONISHI,
Shinichiro TAXAHASHI, Yuichiro KATO, and Taira KINOSHITA*

Key words: Renal cell carcinoma, Multiple pancreatic metastases, Total pancreatectomy

The patient is a 75—year—old woman, who underwent a right nephrectomy for right renal cell carci-
noma in 2002. Since then, a partial left nephrectomy and subtotal thyroidectomy were performed for me-
tastases from renal cell carcinoma. In 2008, she was diagnosed with multiple pancreatic metastases and
referred to our hospital. Abdominal CT revealed multiple metastases measuring 5-45mm in diameter
throughout the whole pancreas, and showed no other metastatic sites. Therefore, a total pancreatectomy
was performed. Macroscopically, a total of seventeen lesions were found in the resected specimen, and
histopathological examination confirmed the entire lesion to be pancreatic metastases from renal cell car-
cinoma. Fourteen months after total pancreatectomy, a total thyroidectomy was performed for recur-
rence at the residual thyroid, and she remains alive without recurrence twenty—four months after total
pancreatectomy. Long—term survival can be achieved by performing complete resection of pancreatic
metastases from renal cell carcinoma, but pancreatic metastases are often multiple, and small metastatic
lesions are difficult to detect preoperatively. Therefore, postoperative follow—up of the remnant pancreas
is important, and total pancreatectomy is an useful option to accomplish complete resection for multiple
metastatic lesions.

* Department of Surgery, National Cancer Center Hospital East (Chiba)
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A case of early recurrence after curative operation of adenosquamous carcinoma of pancreas
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2 BEEPCTFRR
PSR BRI 37X 30 mm @%ﬁ*ﬁﬁﬁﬁﬂé)@&*
ISD BENEIERMRER T OREERD

B4 REABFEHARR
a : HRREPSEOBMMEAZHSRTFLREDGEZZEL TS (HERE, X200).
b : EBEORLEICHAMEEREEZRND (HERB, X400).

HALFEMRAETIET 2 5 — ¥4 213 TU/I, AST 421U/,
ALT 511071, y-GTP 1251U/] L BEOFIEEESE D
A2 EBE~— 75— ik CEA 34 ng/ml,
CA19-9 021U/l TEF#HHANTH o 7.

BERBRB S RPR R © B ERICAE 35 mm ROFERAHIE,

DBAERET - EELED (B1).

BESB CT AR : BEEEERIC 37 x 30 mm DR AR 22 &
BaBHl. EEDEE, BIRMECHBAMEERE S
, FIRB R ER SN, FEE, VU EHEK,
BRI RO o7 (H2).

BSE0 MRIRE © T2 BRAEGICTARICEESZET
LU ELEE L, DBRAERSERY— L PEE

B3 tNREROKFEEE
RRABPRLEORESOEET, WEkiCHin
ERD.

BEFELL. HHGERGTIRFRLIEHRIET 23
7z, MRCPE&CIHEE 0RO ERE IR L T
Wiwds, BIEEPLDO FVF—TV RO Tnik.
DEXYy, BESHEOZHICCEEBRFEETZ
TE IS YD RAMT (subtotal stomach-preserving pancreatico-
duodenectomy : SSPPD) %#FE L7z
FMFAR K, FER, BESELRO 2207,
hREMRZOBETHY, FEEBY SSPPD (D2
ERIEAT) A MEAT L7z
tIBRER « BEEESRIC K & ¥A735%27 mm KDEHE *
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WEMBLERE O DR EBTER B M IIT o 288
CT (#1206 HB) IZTKEIRAMY >~ EEIR
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L, ## 114 BRI L.
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BERRELEBEoESE, M 6925h»EIC BT
PHEBRBTLEREZ T LOLMEICL B L, TYER
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PAERESNY, BERBEHRL)TFHRRETHS.
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HEBFADLTEDTIE, 1EULOEFI0FIA
HhY BUBRHEOH LI L 2FEHORLEME D EET
L, BEODLZAFMPE RIRTHLLEDbNS.

FIEFDYEEROHIEME T #14p DA 1
DY) YREEEERD, ERY VSRS D
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enhance &N, [EFL&K ORI L KEIEOHEE

G #66% #6585 -20114E6 A 847



#1 ERETLERE V2 /N\BHEBEH
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