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Surﬁmary '

Preoperative chemoradiation for advanced low rectal ..

cancer

Preoperative chemoradiation (CRT) reduces pelvic
recurrence after curative resection for advanced low
rectal cancer. Especially, if PR or CR is achieved his-
tologically, the incidence of overall recurrence is low.

' 'However, postoperative morbidity is common, and

defecatory function after sphincter-preserving opera-
tion is very poor in some patients. The overall effec-

. tiveness of preoperative CRT should be enhanced by

properly selecting patients who need preoperative
CRT, and those who is predicted to have a good
responée yvithout serious toxicity. Accurate preopera-
tive staging is essential, and gene expression analy-’
sis may help predict radiation effect and toxicity.

Masatoshi Oya et al

_Department of Gastroenterologzcal Surgery
_ Cancer Institute Hospztal
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Abstract

Purpose: AK-2123, a nitrotriazole hypoxic cell sensitizer, has reportedly improved results in head and neck cancers,
uterine cervical cancers and other solid tumours when added to radical radiotherapy. A prospectively randomised trial
was initiated by the International Atomic Energy Agency (IAEA) evaluating AK-2123 and radiotherapy in treatment of
uterine cervical cancer stage Il and IV.

Patients and methods: A total of 462 patients were randomised from 8 centres, Patients from four centres were
excluded due to lack of accrual, closing of the centre and insufficient documentation and reporting. The final study
population consisted of 333 patients who were randomised between May 1995 and December 1998, Patients were
randomised to either standard radical treatment (radiation therapy alone, RT) or standard radical radiotherapy and
additional administration of AK-2123 (RT+AK-2123). The total dose of 45—50.8 Gy was delivered by 20—28 fractions in an
overall time of 4-51 weeks, with further dose escalation by brachytherapy or external beam. In the study arm, patients
received 0.6 g/sqm AK-21 23 by intravenous administration before external beam radiotherapy, treating with AK-2123 on
alternate days (e.g. Monday—Wednesday—Friday) during the entire course of external beam therapy. Following
exclusion of 7 patients who did not undergo treatment, a total of 326 patients remained for evaluation.

Results: The rate of local tumour control was significantly higher in the group after radiotherapy and additional
administration of AK-2123. Local tumour control was 61% (95/155) after AK-2123 and 46% (79/171) after radiotherapy

alone (p = 0.006). The actuarial survival at 60 months was 57% after RT+AK-2123, compared to 41% after RT (Log Rank
p = 0.01). AK-2123 did neither increase gastro-intestinal toxicity nor was it attributed to any haematological toxicity. A
mild peripheral toxicity (Grade 1: 13% and Grade 2: 2%) usually completely reversible was infrequently seen after
AK-2123 administration.

Conclusion: We conclude that the addition of AK-2123 to radical radiotherapy significantly increases local tumour
control and survival in advanced squamous cell cancer of the uterine cervix without the addition of any major toxicity.
© 2006 Elsevier Ireland Ltd. All rights reserved. Radlotherapy and Oncology 82 (2007) 24--29.

Keywords: Radiotherapy; Hypoxic radiosensitizer; Cervical cancer

It is estimated that 470,000 cases of cancer of the uter-
ine cervix were diagnosed in 2000. Early disease can be
curatively treated either by surgery or irradiation but pa-
tients with locally advanced cervical cancer have a poor
prognosis mainly due to failure to control the local disease
with radiotherapy even though technique and methods of

* This s{udy was partly supported by the Coordinated Research.

Project E.3.30.12 of the International Atomic Energy Agency (IAEA).
The drug AK-2123 was supplied by Dr. V.T. Kagiya.

treatment have improved over the last decade. In spite of
the various efforts to enhance the efficacy of irradiation, lo-
cal failure is still the main problem in these cases. One of
the reasons of failure of radiation to achieve a better surviv-
al is the presence of a less radiosensitive hypoxic cell popu-'
lation [10]. Hyperbaric oxygen trials and blood transfusion
studies have suggested that hypoxia is a major problem

for tumour control in carcinoma of the cervix [3,24].

However, clinical trials to overcome the radioresistance
with radiosensitizers have generally not shown a significant

0167-8140/$ - see front matter © 2006 Elsevier Ireland Ltd. Al rights reserved. doi:10.1016/j.radonc.2006.11.007
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clinical benefit. The reason for this may be attributed to
limitations of the sensitizer dose because of the neurotox-
icity of the drug. Experimental data and preliminary clinical
studies in the literature demonstrated that, a nitrotriazole
derivative, AK-2123, is a hypoxic cell sensitizer with lower
neurotoxicity than most nitroimidazoles [23]. Early studies
testing AK-2123 as a radiosensitizer with irradiation in vari-
ous tumours showed encouraging results [7,12].

A phase Il randomised trial was designed in order to eval
uate the sensitizing effect of the drug.

This multicentric randomised study was conducted under
the auspices of IAEA and analysed complete data in July
2001 with participating centres from India, Sri Lanka, Paki-
stan and Turkey.

Patients and methods

Initially, a total of 462 patients were randomlsed from 8
centres. Four of the centres had to be excluded due to lack
of randomisation (1), insufficient reporting and documenta-
tion (2) and closure of the centre (1). After further exclu-
sion of 7 patients who did not start treatment 326
patients remained and were analysed. These patients were
randomised between May 1995 and December 1998. Patients
were randomised to either standard radical treatment (radi-
ation therapy alone, RT) or standard radical radiotherapy
and additional administration of AK-2123 (RT+AK-2123), a
hypoxic cell radiation sensitizer. All patients were diag-
nosed with stage IHIA or IlIB squamous cell carcinoma of
the uterine cervix. Inclusion criteria were patients up to
75 years at diagnosis, absence of distant metastases and
no prior therapy for cancer (except skin cancer). The mean
(=median) age of the patients at time of randomisation was
52 years. Prior to therapy all patients were informed about
the randomisation and had given written informed consent
to participate in the study. All centres participating in the
trial did this after approval of their local Ethical Committee,
respectively. Patients were stratified for centre of therapy.
The characteristics of the patients in the two randomisation
groups are seen in Table 1.

The distribution of the patients prior to therapy regard-
ing stage, age, presence of hydronephrosis or bilateral dis-
ease and their haemoglobin level and performance status
shows an equal distribution in the two groups.

Pharmakokinetics

AK-2123 (N-(2-methlyoxyethyl)-3-(3”-nitro-1"triazoyl)
acetamide) is a water soluble compound. It has an octanol
to water coefficient of 0.15, which ensures decreased distri-
bution of the drug in neural tissues including brain. The drug
can be administered orally or parenterally. The drug is well

absorbed following oral administration but takes time to.

achieve peak plasma level [11]. However, intravenous
administration of the drug results in an almost instanta-
neous peak plasma level [11]. The pharmacokinetics of
AK-2123 follows a two compartment model. The elimination
of the drug from plasma follows a biexponential decay with

an elimination half-time of 5.18 h. Thus most of the drug is
eliminated in 24 h and cumnulative toxicity of the drug is
negligible. It is predommantly excreted in urine in un-
changed form. Few 3-aminoderivatives have been isolated
as metabolites of AK-2123 in urine.

Treatment

External radiation treatment was performed with Co-60
machines or by linear accelerators. Dose prescription was
performed according to ICRU 38. The treatment volume
comprised the primary tumour and pelvic lymph nodes.
The upper field border was at L4/L5 or L5/51, the lower bor-
der was at the obturator foramen, or at least one cm beyond
palpable disease. The lateral borders were outside of the
bony pelvis by at least 1—2 cm. Treatment was given by par-
allel opposed fields or a four-field arrangement (*‘box tech-
nique’’). In the case of four-field technique, the upper and
lower borders were identical as above, the ventral field bor-
der was the symphysis and the dorsal border parallels the
anterior part of the 52/53 region. The fraction sizes ranged
between 1.8 and 2.25 Gy as measured in the mid-plane. The
total dose of 45-50.8 Gy was delivered by 20—28 fractions
in an overall time of 4-51 weeks. This variety of doses and
fractions is due to the individual participant’s standard
therapy and was maintained throughout the study and was
the same in the two randomisation groups. Brachytherapy
was performed either by HDR or LDR (Sources: Ir, Co, Cs)
aiming to increase the dose in point A to at least 70.0 Gy
by application of 1--3 fractions. If brachytherapy was not
performed, the dose of external beam should be increased
to ensure that the total dose in point A was at least





