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Objective: Temozolomide has been used since 1999 in North America and Europe. However, it has been
used in Japan for 3 years, resulting in a lack of sufficient efficacy and toxicity data for Japanese. We summarized
the result of temozolomide treatment in our institute, focusing on toxicity. Methods: The 26 newly-diagnosed
glioblastoma patients with concomitant and adjuvant radiation and temozolomide were included. Adverse
events, overall survival and prograssion-free survival were assessed. Results: The median age was 57 years old
and 66% were men. The overall and the progression-free survival were 19.8 months and 10.3 months, respec-
tively. Adverse events of grade 3 and higher were observed in 23% of the patients, if hematologic toxicity was
evaluated by leukopenia. Lymphopenia was seen in 35%, resulting in all adverse events seen being 46%. Three
had severe gastrointestinal toxicity and four showed mental toxicity. Almost all patients suffered mild constipa-
tion (grade 2). There was no incidence of Pneumocystis pneumonia. Conclusion: Our incidence of adverse events
of grade 3 and higher seemed comparable to other reports. Severe gastrointestinal toxicity or mental toxicity
was not reported before. Considering racial/ethnic difference of reaction to the drugs, collecting and sharing data

from Japanese patients will be necessary.
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Introduction

Malignant gliomas in general are considered to
have poor prognoses. In particular, the most malig-
nant type, glioblastoma, shows only 12 months of
median survival time even with surgical resection,
radiation therapy and chemotherapy.

Since the 1970s, a number of chemotherapeutic
agents have been introduced to treat malignant
gliomas, such as nitrosoureas (lomustine: CCNU, ni-
mustine;: ACNU, carmustine wafers: BCNU), car-
boplatin, cisplatin, etoposide, procarbazine, vincris-
tine and so on. However, therapeutic effects of
those agents had been insignificant. After the intro-
duction of those agents, no agent for gliomas was

clinically approved for 20 years and finally, an oral
alkylating agent, temozolomide (TMZ), was ap-
proved in North America and Europe. Then in 2005,
it was first proven effective to malignant gliomas in
the multi-centered phase III studies by the Euro-
pean Organization for Research and Treatment of
Cancer (EORTC) and the National Cancer Institute
of Canada (NCIC)".

Subsequently, TMZ was approved for clinical ap-
plication in Japan in September 2006 for malignant
gliomas after clinical trial for recurrent grade III
gliomas in Japan and also based on the results of
clinical evidences in North America and Europe. At
that time. the clinical trials were performed for re-
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current patients based on the adjuvant therapeutic
protocol by Stupp et al (5 days TMZ on, 23 days off),
and patients suffered little toxicity. However,
Stupp’s concomitant therapeutic protocol for newly
diagnosed cases assigned a different dosage: 42
days consecutive administration of TMZ along with
concomitant radiation therapy, followed by an adju-
vant protocol of 6 courses of 5 days with TMZ on,
23 days without. The whole initial therapy seemed
to show stronger toxicity.

We have treated 26 newly-diagnosed Japanese
glioblastoma patients with TMZ based on Stupp’s
protocol and observed adverse events of grade 3
and higher for 23% of the patients. A not insignifi-
cant number of patients suffered from severe gas-
trointestinal (GI) toxicity and/or mood alteration
that featured a depressive state. There has been no
report on racial/ethnic variation of the toxicity of
TMZ and we felt it important to report on toxicities
that might to be distinctive to Japanese patients.

Patients and Methods

1. Patients

All the patients, who were newly diagnosed with
glioblastoma (World Health Organization (WHO)
grade IV astrocytoma) by their surgical specimens
or clinical/radiological manifestations in the Tokyo
Women's Medical University from September 2006
through March 2008, and who were treated with
the standard radiotherapy plus concomitant daily
TMZ followed by the adjuvant regimen according
to the EORTC/NCIC protocol, were included in this
study.

2. Treatment

The patients received temozolomide according to
the EORTC/NCIC protocol of concomitant and ad-
juvant temozolomide; the concomitant chemother-
apy consisted of temozolomide at a dose of 75 mg
per square meter per day, given 7 days per week
from the first day of radiotherapy until the last day
of radiotherapy, but for no longer than 49 days. Af-
ter a 4 weeks break, the patients were then to re-
celve adjuvant temozolomide according to the stan-
dard 5 days schedule every 28 days. The dose was
150 mg per square meter for the first cycle and was
increased to 200 mg per square meter beginning
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with the second cycle, so long as there were no se-
vere toxic effects.

Radiotherapy consisted of fractionated focal irra-
diation at a dose of 2 Gy per fraction given once
daily 5 days per week (Monday through Friday)
over a period of 6 weeks, for a total dose of 60 Gy.

Antiemetic prophylaxis with a >-hydroxytryptamine3
antagonist was administered 1 hour before taking
TMZ. The patients presented lymphopenia (800/pl
and fewer, or 1,000/ul or fewer if corticosteroids
were given) was administered prophylaxis against
Pneumocystis pneumonia with oral trimethoprim-
sulfamethoxazole (160 mg trimethoprim per day
every other day). ‘

3. Evaluation of toxicity and efficacy

Adverse events during concomitant and adju-
vant therapy were retrospectively investigated and
evaluated according to the CTCAE Ver.3”. The
overall survival (OS) and the progression-free sur-
vival (PFS) times were calculated by using the
Kaplan-Meier methods.

Results

1. Patient Characteristics

There were 26 patients entered in this study.
The median age was 57 years old (range 22-71) and
66 % were men. Of these 26 patients, 25 were surgi-
cally operated on (5 received surgery in other insti-
tutes) and one was diagnosed according to clinical
and radiological manifestations. Of those who re-
ceived surgical resection, 16 patients (61%) had to-
tal (more than 98% contrast-enhanced area by MRI)
resection and 9 (35%) had partial resection (Ta-
ble 1).

2. Treatment

Of all 26 patients, 25 patients (96%) completed the
concomitant therapy without discontinuation. One
had to discontinue the therapy because of fever of
unknown origin. The median number of the adju-
vant courses was 5 (range 0-18). Eight patients
(31%) had to discontinue the adjuvant therapy. Of
these, 6 showed progression of the disease, one had
GI toxicity because of the therapy and one patient
voluntarily discontinued (T able 2).

3. Survival and Progression

The median observation time was 11 months.
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Table 1 Patient characteristics (n=26)

Age (median, range=>57 years, 22-71)

< 50 9 34%

> 50 17 66%
Sex

Men 17 66%

Women 9 34%
Karnofsky performance status

> 80 21 81%

< 80 5 19%
Extent of surgery*

Total 16 61%

Partial 9 35%

(one patient had no surgery, diagnosed by MRI)

Use of corticosteroids
Yes 3 12%
No 23 88%

*Total resection; > 98% contrast-enhanced area by MRL

Table 2 Adjuvant therapy (n=26)*

Radiation therapy
Temozolomide (TMZ)* *
Concomitant TMZ (75 mg/m? given daily)
Median days given=42 (27-48)
Discontinuation=1 patient
Adjuvant TMZ (150-200 mg/m? x5 days/28 days in 1 course)
Median courses given=>5 (0-18)
Discontinuation=8 patients* **

Median dose given (Gy)=60 (50-60)

*Numbers in parentheses after median numbers represent
ranges.

**15 patients (58%) received prophytaxis for Pneumocystis
carinii pneumonia.

***6 patients due to progression of the disease, 1 due to tox-
icity, 1 voluntarily.

The OS was 198 months and the PFS was 10.3
months.

4. Safety and Tolerability (Table 3)

Adverse events of grade 3 and higher were ob-
served in 6 (patients (23%), if hematologic toxicity
was evaluated by leukopenia.

The number of lymphocytes decreased in all the
patients at various levels and grade 3 and higher
toxicity was detected in 9 patients (35%). The aver-
age decrease of individual patient from the pre-
treatment level to the nadir was 49%. We adminis-
tered sulfamethozazole/trimethoprim to 15 patients
(58%) in order to prevent Prneumocystis pneumonia.

Severe GI adverse events of grade 3 and higher
were detected in 2 patients, including one with ab-
dominal pain and hemorrhagic diarrhea and the

other with severe non-hemorrhagic diarrhea. For

Table 3 Adverse events (n=26)

Number of patients (percent)

All grade > 3

Total (by leukopenia)* 26 (100) 6 (23)
Total (by lymphopenia)* * 26 (100) 12 (46)
Hematologic

Leukopenia 9 (35) 0

Neutropenia 2 (8) 0

Lymphopenia 18 (69) 9 (35)

Anemia 3(12) 1)

Thrombopenia 1@ 0
Gastrointestinal

Abdominal pain 1@ 1)

Constipation 21 (81) 0

Diarrhea 2(8) 2(®

Nausea/vomiting** * 3(12) 0
Mental

Mood changes 4 (15) 0
General

Anorexia 9(35) 0

Fatigue 3(12) 0

Fever 1) 0
Musculoskeletal

Myalgia 1@ 0
Hepatic

AST/ALT 6 (23) 1@

y-GTP 6 (23) 4(15)

Hypoalbumin 1@) 0
Respiratory

Coughing 3(12) 0

*Hematologic toxicity was evaluated by total leukocyte loss.
**Lymphopenia was counted as independent ematologic
toxicity.

***All patients were on antiemetic prophylaxis with 5-HT
antagonist.

those with diarrhea, stool culture was performed
and all negative for clostridium difficile, norovirus
and rotavirus. Continuous nausea and loss of appe-
tite was seen in 9 patients (23%). Almost all patients
suffered mild constipation (grade 2) and elevated
hepatic transaminase (grade 2).

We detected mood changes in 4 patients. All
these presented a depressive state. They were di-
agnosed by psychiatrists and given medication.
There was no incidence of Prneumocystis pneumonia.

5. A Notable Case

There was one patient who presented severe GI
toxicity. The patient was a 37 years old woman who
presented no history of GI diseases. She started to
present coughing and abdominal pain several days
before completion of concomitant therapy (60 Gy ra-
diation and 42 days TMZ). Two days after comple-

—512—



tion, she presented severe abdominal pain and re-
petitive hemorrhagic diarrhea for more than 20
times. She was treated by fasting and hydration for
a month and it took 48 days for her to be dis-
charged. At discharge, she was still having soft
stool and was on a soft-meal diet and it took 4
months for her to be completely recovered.
Discussion

The comparison of our study vs. Stupp’s study
(insert reference) is as follows: median age 57 (range
22-71) vs. 56 (19-70); proportion of older patients
(> 50 years) 66 vs. 69%; sex (proportion of men) 66
vs. 64%; proportion of patients with good PS 81
(KPS > 80) vs. 86% (PS > 1); proportion with total
resection 61 vs. 39%; administration of corticoster-
oids 12 vs. 67%. The backgrounds were similar ex-
cept for the extent of surgery and use of corti-
costeroids”.

In this study, the OS was 19.8 months and the
PFS was 10.3 months. Before TMZ was introduced,
we performed ACNU-based chemotherapy and the
OS was 16 months and the PFS was 85 months®.
There was no significant difference compared to
TMZ-treated cases.

Both were longer than the results of the clinical
study by Stupp et al, which reported an OS of 14.6
months and a PFS of 6.9 months". The final report
by the EORTC/NCIC in 2009 showed OS of 14.6
months, which was not that longer than the ad in-
terim report”. Compared to their report, out result
showed much longer OS. The EORTC/NCIC report
concluded that the higher the resection rate was,
the longer the OS was and our result shows the
similar tendency (total resection, which was defined
to be the resection of 98% or higher of the Gd-
contrast area, was 61% of patients in our institute
and 39% for the report of the EORTC/NCIC). One
of the reasons that dedicated to the higher resec-
tion rate might have been use of 5>-ALA in our insti-
tute”.

The incidence of adverse events was 23% in our
study, if hematologic toxicity was evaluated by
leukopenia, lower than the previous report (28% of
the concomitant phase and 37% of the adjuvant
phase) (data of the Food and Drug Administration
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(FDAY.

However, if lymphopenia (seen in 35%), was inde-
pendently evaluated, 46% of the patients showed
adverse events of grade 3 and higher. The FDA
summarized the ECOTC/NCIC study and reported
that 37% of the patients experienced adverse
events of grade 3 and higher, though this result did
not include lymphopenia®.

There is a report (Stupp, Journal of Clinical Oncol-
ogy, 2002) in which grade 3 and higher lymphopenia
was observed in 79 and 64% of the glioblastoma pa-
tients during the concomitant and adjuvant phase,
respectively. Of those, 3 patients suffered from in-
fectious disease and two developed Pneumocystis
pneumonia. Both of these patients were receiving
corticosteroids and presented simultaneous grade 3
or 4 neutropenia and lymphopenia at the time of in-
fection”. We did not experience any infectious com-
plication. Besides having fewer patients presenting
lymphopenia (35%), we administered prophylaxis as
soon as we detected lymphocytopenia. It should be
fairly critical to monitor changes of lymphocytes, as
well as to take efforts to prevent loss of lympho-
cytes.

One measurement that could be recommended to
prevent loss of lymphocytes is to avoid use of corti-
costeroids as much as possible. At the beginning of
this discussion, we mentioned that we used corti-
costeroids on fewer patients compared to Stupp’s
report (12 vs. 67%). Another thing that was out-
standing in that comparison was that we achieved
total resection for more patients than in Stupp’s re-
port (61 vs. 39%). We assume that the extensive
surgical resection we usually perform contributed
to bulk reduction of intracranial volume, then re-
sulted in little necessity of administering corti-
costeroids. Extensive surgical resection may be one
approach to suppress complications of TMZ.

As for GI toxicities, nausea/vomiting was ob-
served in 3 patients (12%), which is a much lower
incidence than in Stupp’s report (nausea 36—49%,
vomiting 20-29%)®. We administered antiemetic
prophylaxis with a 5-hydroxytryptamine3 antago-
nist to all the patients and instructed them to take
TMZ before bedtime to reduce nausea during day-
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time. Constipation was observed in 21 (81%) pa-
tients, which seemed to be a higher incidence com-
pared to previous reports (around 22%), but we
could manage all of these with mild laxative agents.

We reported a case of a patient who suffered
from GI toxicity who presented GI hemorrhage and
severe diarrhea and was hospitalized for 48 days.
We also experienced another case in which the pa-
tient had to receive intravenous fluid infusion be-
cause of severe diarrhea. The post-marketing sur-
veillance study of TMZ in Japan (April 2007, data
not published) showed a case from Japan in which
the patient died of severe hemorrhagic GI toxicity.
Stupp reported 2 patients (1 %) who had diarrhea of
grade 3 and higher during adjuvant therapy”®.
There was no report of any case from other coun-
tries that required hospitalization.

We observed mood changes for 4 patients (15%).
All of these presented a depressive state. Stupp et
al. have reported no such complications. There has
been no such complication resulting from ACNU
applied to glioblastomas reported in this country.
Psychological complications such as depressive
state or anxious state (2 patients out of 143 patients
or 14%) were detected in the post-marketing sur-
velillance study of TMZ in Japan (April 2007, data
not published). It might be speculated that no such
complications were detected in the previous reports
and our results may be the first to suggest that
TMZ has the potential to cause a depressive state.

On the other hand, it has been reported that the
incidence of depression in patients during cancer
therapy is 13%. and that 15% of high-grade glioma
patients will show depressive mental status in the
post-operative period®®. These incidences resemble
our reports on TMZ treatment and therefore, the
depressive state shown in the middle of TMZ treat-
ment might be merely the result of cancer-bearing
patients’ general psychological reaction.

However, we may have to pay attention to the
patients’ psychological status to elucidate a cause-
and-effect relationship of TMZ and depressive
status. Also, we should carefully observe the pa-
tients being treated with TMZ for the possibility
that this treatment may initiate depression.

Conclusion

Adverse events of grade 3 and higher were ob-
served in 23% of the patients. Lymphopenia was al-
most inevitable, but prevention of Pneumocystis
pneumonia can be achieved by prophylactic use of
antibiotics (or anti-microorganisms) and avoidance
of corticosteroids. We experienced more patients
with GI toxicity and mental toxicity compared to
the reports from North America and Europe. Accu-
mulating toxicity data from Japanese patients and
sharing those with other investigators, especially
discussing racial/ethnic variation of toxicities, will
be necessary.
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SRR T ER KPR B
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A BT R EEC AL BEC#S ER- R

(BB BHEIEEERETH S temozolomide (FEF —)L ™ TZM) &, 1999 £ L ) BB I LTV 5Bk
K TiIZRE - BIERICT ARG T — Y OBEMIP L 32065 5%, BATIETRERENTOIUED THY
PI3EFBEALZCEET, RERLFUINZEOBMPFLNATVELIATHE. FrOBERTOARER
FEEEIIBIT S temozolomide % AV - IHIBGTRLEREOFHRESY, BUUAEEACIELA BV THSE
T3, FLTIMEOHREHRIEECE L VWEELRHILEREYSFRLAL1A2HETS. (FE) 2006 9
A ~2008 4 3 B % TiZ temozolomide B MRS LR EL T -BEHEL2BELNR L L, PHERGTO
HEHR, Kaplan-Meier tk2 AW CTFAETFHMABH L7 (BR) MR L2 -7 BE 266, £ REST
M, B ox ], 24FHM 198 » A, BHEATFHM 103 » HTh o7, WHEERT FTIL, TZM EoRE
RUBITEETELRVEERRH46% (12/26 B1) OBEIZEL, 209 H ) YSFRBRIEXY L1535 L 35%
(9/26 B1), F 7z grade 3 (CTCAE Ver3) LD EELHEEHZXE U LD 23% (6/266) RGN F
LEEZEIE LT 48 B o AR Z B L2 E LS B % P L EEE (grade3), MB A LEL TS TH
(grade2) ZHZN 1 BIHH 72, FhTIHEL - BRAI 3% (9/26 B1), 1 ZLPNA LN FH, IFREE
DERFTVTROLEE (grade2) THY, %72 Pneumocystis HRDRIE I ednorz. SRR E Tl hholcE
EHF L LTHD) DRE 15% (4/26 6)) DEE L7, (38 Fx ORETIE TMZ 12 & 5 grade3 LLEOBEEFR
i, CHETIHESNTE LU LEOBETREL T2 dsbh otz F-40AHETS TMZ L2 EE,
HILERERLHI DRBRINITIUHE LA TR, ABEORIHLED TSREBRAT — 7 OER LI
PLETH 5.
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