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Characteristics of severe adverse events after peptide vaccination
for advanced cancer patients: Analysis of 500 cases
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Abstract. The purpose of this study was to investigate severe
adverse events (SAEs) after therapeutic peptide vaccination
for advanced cancer patients. We investigated SAEs following
personalized peptide vaccinations in 500 advanced cancer
patients, including 174 prostate, 74 colon, 51 pancreatic and
43 gastric cancer patients. The number of vaccination cycles
varied widely, from 3 to 112. The severity of adverse events
was scored according to the National Cancer Institute
Common Terminology Criteria for Adverse Events version 3,
and events with a grade of >3 were defined as SAEs and were
evaluated by the Institutional Safety Evaluation Committee.
A total of 215 SAEs in 102 patients were recorded during the
vaccine trials. The main causes for these events were cancer
progression (152 SAEs in 78 patients), combined cancer
treatments other than vaccination (35 in 21 patients), diseases
other than cancer (20 in 19 patients), peptide vaccines (6 in 6
patients) and suicide (1 in 1 patient). The 6 vaccine-related
SAEs, all grade 3, consisted of skin reactions at each
injection site, cellulitis around the injection site, edemas of
the head and neck regions, colitis, rectal bleeding and
bladder-vaginal fistulae. Both cellular and humoral responses
to the vaccinated peptides were highly boosted in all 6 of
these patients, indicating the involvement of augmented
immune responses in these SAEs. The clinical responses in
these 6 patients consisted of 2 partial responses and 4 stable
diseases. The majority of SAEs after peptide vaccination for
advanced cancer patients were caused by cancer progression.
The appearance of vaccine-related SAEs, except inflammatory

Correspondence to: Professor Akira Yamada, Cancer Vaccine
Development Division, Kurume University Research Center for
Innovative Cancer Therapy, 67 Asahi-machi, Kurume 830-0011,
Japan

E-mail: akiymd@med kurume-u.ac.jp
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injection site reactions, was unexpected, and fortunately the
incidence was very low. Our results suggest that physicians
should be on guard for these rare SAEs associated with
augmented immune responses.

Introduction

The field of therapeutic cancer vaccines for advanced cancer
patients is currently in an active state of clinical investigations.
Many clinical trials of therapeutic cancer vaccines have
demonstrated their tolerability, based on the absence or rarity
of severe adverse events (SAEs) caused by the vaccination
(1-10). To our knowledge, however, there has been no detailed
study of SAEs after therapeutic peptide vaccines. Indeed,
certain randomized trials of tumor cell-based or idiotype
vaccines have shown a detrimental effect on the vaccine arm,
suggesting that cancer vaccines are not always safe (11-13).
In order to better understand the safety of cancer vaccines,
we analyzed the records of a total of 500 advanced cancer
patients who received personalized peptide vaccinations
between October 2000 and October 2009. SAEs other than
injection site reactions were rare, but were also documented.

Materials and methods

Patients. Between October 2000 and October 2008, 500
patients positive for HLA-A24, -A2, or -A3 supertypes with
various types of advanced cancer took part in phase I, I/I
and II studies for personalized peptide vaccinations after
providing their written informed consent. The advanced
cancers originated from the prostate (n=174 patients), colon
and rectum (n=74), pancreas (n=51), stomach (n=43), brain
(n=34), uterus (n=28), lung (n=22), kidney (n=13), skin
(n=12), breast (n=11), bladder and urinary tracts (n=10), or
other locations (n=29). The patient characteristics and HLA
types for vaccination, are shown in Table 1. These studies were
undertaken at 10 different institutions (Kurume University
Hospital, Kinki University Hospital, Okayama University
Hospital, Nara Medical University Hospital, Hokkaido
University Hospital, Niigata University Hospital, Kitasato
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Table 1. Severe adverse events observed in the clinical trials of the personalized peptide vaccination.

SAE
Median Event no.
age Observed :
Disease n years case no. Total Grade 3 Grade 4 Grade 5
Prostate cancer 174 67.9 55 95 73 11 11
Colorectal cancer 74 58.5 - 5 6 1 1 4
Pancreatic cancer 51 64.8 20 81 65 3 13
Gastric cancer 43 58.7 1 1 0 0 1
Malignant brain tumor 34 49.6 2 2 1 1 0
Cervical cancer 28 499 3 5 5 0 0
Non-small cell lung cancer 23 60.5 2 2 1 0 1
Renal cell cancer 13 57.8 2 2 2 0 0
Melanoma 12 573 1 1 0 0 1
Breast cancer 11 54.3 3 4 3 0 1
Bladder cancer 8 66.6 5 6 1 3 2
Others 29 63.6 3 10 6 2 2
Total 500 61.8 102 215 158 21 36

University Hospital, Kansai Medical University Hirakata
Hospital, Yamaguchi University Hospital, and Kyoundo
Hospital in Japan), and were approved by the ethics review
committee of each institution. The number of administered
vaccinations varied widely, from 3 to 112 per patient, with
the most prolonged vaccination periods being for the prostate
cancer patients. Most of the safety, immune, as well as
clinical responses in these studies have been previously
reported (5-10,14-25). Studies are currently underway to
obtain vaccination results for the treatment of pancreatic and
breast cancer, as well as for the HLA-A3 supertype-positive
patients. Results obtained after October 2008 have not been
included in this study (unpublished data). The detailed patient
characteristics of the 500 patients, including their immuno-
logical responses and clinical evaluations, are also currenlty
being studied for the purpose of identifying biomarkers to
predict clinical benefits (Noguchi et al, unpublished data).

Treatment regimens. Personalized peptide vaccination is
based on a pre-vaccination measurement of the peptide-
specific CTL precursors and anti-peptide IgG in the circulation
of cancer patients, reactive to vaccine candidates, followed
by the administration of only reactive peptides (up to 4
peptides) with Freund's incomplete adjuvant (ISA51; Seppic,
Paris) as reported previously (5-10). A total of 78 candidate
peptides (32 peptides for HLA-A24, 37 for -A2 and 8 for -A3
supertype-positive patients) were used in the personalized
peptide vaccination (5-10). All of these peptides can induce
the HLA-A24, A2- and -A3 supertype-restricted and tumor-
specific CTL activity in the peripheral blood mononuclear
cells (PBMCs) of cancer patients.

Physical examinations and baseline blood tests were
repeated at 2-week intervals, and patients were questioned
about adverse events, including their severity and frequency.

The severity of adverse events was scored according to the
National Cancer Institute Common Terminology Criteria for
Adverse Events (CTCAE) version 3 (2003). The SAEs were
evaluated by the Institutional Safety Evaluation Committee
(ISEC). Imaging studies to determine the extent of disease
were performed at intervals of 3 months and repeated after 3
to 6 months to identify patients with responses. Patients were
assigned a response category according to the Response
Evaluation Criteria in Solid Tumors, the revised version of
the WHO criteria published in the WHO Handbook for
Reporting Results of Cancer Treatment, June 1999 (Final).

Results

SAEs. A total of 215 SAEs in 102 patients and their grades
were recorded during the vaccination (Table I). There were
158 grade 3, 21 grade 4, and 36 grade 5 SAEs. The main
causes for these events were cancer progression (152 SAEs
in 78 patients), combined cancer treatments other than
vaccination (35 SAEs in 21 patients), diseases other than
cancer (20 SAEs in 19 patients), peptide vaccines (6 SAEs in
6 patients), and suicide (1 in 1 patient). The frequencies of
SAFEs were high in the bladder, pancreas and prostate cancer
patients, whereas they were low in the gastric and colon
cancer patients, and also in patients with malignant brain
tumors.

The 6 vaccine-related SAEs, all grade 3, consisted of skin
reactions at each injection site, cellulitis around the injection
site, edemas of the head and neck regions, colitis, rectal
bleeding and bladder-vaginal fistulae (Table II). Each of
these cases is briefly described in the next section.

Case reports of the vaccine-related SAEs. Grade 2 inflam-
matory skin reactions at the injection sites (thigh regions)



