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The effect of combined treatment methods on survival and toxicity
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Summary. In Lithuania, there were 476 new pancreatic cancer cases in 2005. Based on
international scientific literature and the results of our retrospective studies, a prospective study
has been designed. The aim of study was a prospective evaluation of the impact of two concomitant
chemoradiation methods on the survival and the time to disease progression in patients diagnosed
with resectable and unresectable pancreatic cancer and prospective evaluation of the safety of
two concomitant chemoradiation methods for the treatment of resectable and unresectable
pancreatic cancer.

Material and methods. During the period of 2000-2005 at the Clinic of Oncology, Kaunas
University of Medicine Hospital, we performed a prospective randomized study to analyze two
concomitant chemoradiation treatment methods. The patients were stratified according to the
resectability of the tumor: with resectable tumor (stage I-1VA) and with unresectable tumor
(stage III-1VA). Treatment for each group of patients was selected randomly choosing concomitant
chemoradiation treatment: radiation therapy and 5-fluorouracil or radiation therapy and
gemcitabine. Criteria of the efficacy of the treatment methods were median survival, time to
disease progression, and treatment safety (qualitative and quantitative analysis).

Results and conclusions. The treatment methods — radiotherapy and 5-fluorouracil or
radiotherapy and gemcitabine — were equally effective when assessing the survival and time to
disease progression in patients diagnosed with pancreatic cancer. Treatment of patients diagnosed
with pancreatic cancer with radiotherapy and 5-fluorouracil was a safer approach than treatment

with radiotherapy and gemcitabine, which induced more severe toxic adverse effects.

Introduction

Treatment of pancreatic cancer is an important
medical problem. In Lithuania, there were 476 new
pancreatic cancer cases in 2005 (1).

During the last decades, new diagnostic and
treatment methods have been developed, but these new
advances did not make the treatment of this form of
cancer more effective. Median survival of patients
diagnosed with pancreatic cancer, depending on the
stage of the disease, the metastasis of the tumor, the
treatment method, and the functional status of a pa-
tient, is about 6—12 months (2). Only 20% of newly
diagnosed cases with pancreatic cancer are resectable
at the diagnosis (stages I-1II), and 25% to 40% of
these patients will survive for 5 years (2, 3).

At present, pancreatic cancer is treated by applying
combination therapy — surgery, radiation therapy (RT),
and chemotherapy — although so far surgery remains
the main treatment of pancreatic cancer. However, in-
significant changes in survival rates following resec-

tions, the emergence of new chemotherapy prepara-
tions, and the progress of the RT technique prompt
the analysis of the benefit of combination treatment
for this patient group. Another important factor of the
need for adjuvant treatment is the course of the pan-
creatic cancer, relapses, rapid development of metas-
tases and micrometastases that are via molecular biol-
ogy techniques histologically detected in NO lymph
nodes (50—70%), bone marrow, and other sites (4, 5).

At present, the actively discussed issues are wheth-
er pancreatic cancer in its early stages necessitates
adjuvant treatment or whether surgical treatment alone
is sufficient, what adjuvant therapy should be selected
(chemotherapy alone or in combination with radiother-
apy), and what — longer survival or the quality of life —
is more important for the patient.

The superiority of chemoradiation (ChRT) treat-
ment was first proven in 1967 by Moertel ef al., when
application of ChRT in treating unresectable pancreat-
ic cancer yielded better results than did RT alone (6).
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After the first successful results of ChRT treatment,
the GITSG (Gastrointestinal Tumor Study Group) fur-
ther studied the effect of concomitant ChRT treatment
on the life expectancy of patients with unresectable
pancreatic cancer.

ChRT therapy yielded better results, compared to
RT or chemotherapy applied separately. The appli-
cation of RT combined with 5-Fu increased median
survival up to 8—9 months.

After clinical studies proved better survival results
in patients with unresectable pancreatic cancer, studies
on adjuvant therapy were performed. During the last
decades, three larger randomized clinical studies were
performed on the application of adjuvant concomitant
ChRT therapy (GITSG 9173 clinical trial, EORTC,
and the most recent and largest — ESPAC-1 (European
Study Group for Pancreatic Cancer). In 2002, the
journal of ASCO (dAmerican Society of Clinical
Oncology) published the meta-analysis of the results
of the recent clinical studies on the application of
chemotherapy and RT. The generalization of these
clinical studies lead to the conclusion that following
resection, the best choice for adjuvant therapy is che-
motherapy, and concomitant ChRT therapy is recom-
mended for selected patient groups (7, 8).

When generalizing the results of the analysis of
these clinical studies, one can state that at present,
the choice of adjuvant therapy is not clear yet, and no
treatment standards have been established. The recom-
mended options for the adjuvant treatment of resecta-
ble pancreatic cancer are either concomitant ChRT
therapy or chemotherapy alone depending on patient’s
condition and therapeutic experience, capacities, and
traditions of the hospital. The treatment options for
unresectable pancreatic cancer are the same; only here,
general patient’s condition and the safety of treatment
are of greater importance.

Until 2000, in Lithuania, according to the data of
several retrospective studies, pancreatic cancer at the
Kaunas University of Medicine Hospital was most
frequently treated by applying palliative surgery plus
RT or 5-fluorouracil (5-Fu). It was only after 2000,
when increasing possibilities for chemotherapy (gem-
citabine (Gem)) and RT, new treatment planning and
technique allowed for the initiation of the application
of ChRT therapy.

Based on international scientific literature and the
results of our retrospective studies, a prospective study
has been designed.

Our study aimed at a prospective evaluation of the
impact of two concomitant ChRT methods on the sur-
vival and the time to disease progression in patients
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diagnosed with resectable and unresectable pancreatic
cancer and the safety of two concomitant ChRT meth-
ods for the treatment of resectable and unresectable
pancreatic cancer.

Materials and methods

During the period of 2000-2005 at the Clinic of
Oncology of Kaunas University of Medicine Hospital,
we performed a prospective randomized study in order
to analyze two concomitant ChRT treatment methods.
The clinical study was approved by the Local Ethics
Committee; protocol No. 42/2001.

In the prospective study, patients diagnosed with
resectable and unresectable pancreatic cancer were
analyzed. For the research, patient inquiry and clinical
data for the observation period were used.

The main inclusion criteria were the following: his-
tologically and/or cytologically confirmed pancreatic
cancer (adenocarcinoma, etc.); early or locally ad-
vanced resectable or unresectable pancreatic cancer
(stages I-IVA); the stages of pancreatic cancer were
evaluated according to the pancreatic cancer staging
rules for 2000; no distant metastases; no previous
treatment with 5-Fu or Gem.

A total of 60 patients were treated during the period
of the study. Forty-one patients were diagnosed with
resectable pancreatic cancer and 19 patients with un-
resectable pancreatic cancer. Twenty-three patients
with resectable pancreatic cancer were treated with
RT and 5-Fu and 18 patients with RT and Gem (78.2%
and 61.1% of patients died, respectively). Ten patients
with unresectable pancreatic cancer were treated with
RT and 5-Fu and nine patients with RT and Gem (80%
and 77.7% of patients died, respectively).

Treatment methods
The patients were stratified according to the resec-
tability of the tumor: with resectable tumor (stage -

IVA) and with unresectable tumor (stage III-IVA).

Treatment for each group of patients was randomly

selected by choosing closed envelopes containing

indicated treatment methods — concomitant ChRT
treatment: RT and 5-FU or RT and Gem.
Treatment arms:

1. 5-Fu350 mg/m*1V on days 1-5, and 31-35 of RT
(the first and fifth week of RT) or 500 mg/m?* IV
on days 1-3, and 31-33 of RT (TFD 50 Gy, 25
fractions during 5 weeks).

2. Gem 250-300 mg/m? IV once a week during RT
(TFD 50 Gy, 25 fractions during 5 weeks).

Upon diagnosis of distant metastases, patients of
both groups were treated with Gem in standard doses
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(1000 mg/m? IV once weekly for 7 weeks, followed
by additional five 3-week courses with 2-week breaks).

Criteria of the efficacy of the treatment methods

Median survival was the time interval during which
50% of patients of the analysis group survived.

Time to disease progression was time from the
diagnosis to the progression of the disease (local pro-
gression or distant metastasis). The progression of the
disease was evaluated if local recurrence or distant
metastases were clinically diagnosed and confirmed
by instrumental studies (abdominal ultrasound and/
or computed tomography). If the patient survived be-
yond the duration of the study, he/she was observed
further. The dates of patients’ deaths were verified in
the Cancer Registry, Institute of Oncology, Vilnius
University.

Treatment safety was defined as treatment-related
toxicity, its severity and change immediately after
treatment and at 1 and 3 months after treatment. Ad-
verse reactions resulting from each studied treatment
method were evaluated according to the World Health
Organization (WHO) criteria. Indicators were assessed
on a scale ranging from 0 to 4 points (from total ab-
sence to the severe manifestation of the indicator).
Signs of toxicity resulting from the treatment were
evaluated on the last day of the application of ChRT,
then after 1 month (early toxicity), and after 3 months
(late toxicity) following the treatment.

Statistical analysis
In the study, two groups were compared using

cross-tabulation method; statistical significance was
determined using chi-square test and chance propor-
tion. For this purpose, sign frequency characteristics
were used. Statistical analyses were performed using
Statistical Package for Social Sciences software
(SPSS, Version 11). Survival was estimated by the
Kaplan-Meier method and performed using STATA.
MS and survival to disease progression was estimated
by the Kaplan-Meier method and compared by the
log-rank test. Analysis of treatment toxicity was eva-
luated using patient questionnaire, and statistical anal-
ysis was performed using SPSS (Version 11).

Results

1. Survival (median survival)

We compared median survival of patients treated
with RT and 5-Fu and with RT and Gem.

The median survival of patients who underwent
radical surgery and RT combined with 5-Fu was 518
days (17.2 months), whereas the median survival of
those who underwent radical surgery and RT com-
bined with Gem — 364 days (12.1 months). The differ-
ence was not statistically significant (P=0.84). The
survival curves of these patients are presented in Fig. 1.

The median survival of patients who underwent
palliative surgery and RT combined with 5-Fu was
286 days (9.5 months), whereas the median survival
of those who underwent palliative surgery and RT
combined with Gem — 273 days (9.1 months). The
difference was not statistically significant (P=0.79).
The survival curves of these patients are presented in
Fig. 2.
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Fig. 1. Survival curves of patients diagnosed with resectable pancreatic cancer and treated with
radiotherapy (RT) and S-fluorouracil (5-Fu) or radiotherapy and gemcitabine (Gem)

Medicina (Kaunas) 2007, 43(9)



The effect of combined treatment methods on survival and toxicity in patients with pancreatic cancer

719

1.00
£ 075
=
[
=
S
2050
«
2z
>
R
=
? 025 - RT+Gem
RT+5-Fu
0.00 - I T I I I
0 365 730 1095 1440

l
1825 Time (d.)

Fig. 2. Survival curves of patients diagnosed with unresectable pancreatic cancer and treated with
radiotherapy (RT) and S5-fluorouracil (5-Fu) or radiotherapy and gemcitabine (Gem)

2. Time to disease progression

When analyzing the results of the treatment of
resectable and unresectable pancreatic cancer cases,
we investigated the time to disease progression. The
time to disease progression of all patient groups is
presented in Table 1.

In cases of resectable pancreatic cancer, the time
to disease progression was longer in patients treated
with RT and 5-Fu (14.3 months) than in patients treat-
ed with RT and Gem (10.8 months) (P=0.8). In cases
of unresectable pancreatic cancer, the time to disease
progression was also longer in patients treated with
RT and 5-Fu (8.6 months) than in patients treated with
RT and Gem (5.6 months) (P=0.8).

3. Assessment of the safety of the two treatment

methods

We analyzed the adverse effects of two treatment
methods, evaluated the hematological and gastroenter-
ological (including hepatobiliary) toxicity, and per-
formed the qualitative and quantitative analysis of the
toxicity of both treatment methods.

a) Qualitative analysis of treatment toxicity

The main hematological parameters evaluated
were the following: leukopenia, neutropenia, anemia,
and thrombocytopenia. Statistically significant differ-
ence was observed in leukopenia between the groups
diagnosed with resectable pancreatic cancer (P=
0.011). No difference in other parameters of hema-
tological toxicity or gastroenterological toxicity be-
tween two groups was detected. The comparison of
all adverse effects between two treatment methods
immediately after ChRT and at 1 and 3 months follow-
ing the treatment in cases of resectable pancreatic
cancer yielded no statistically significant differences
(P=0.27; 0.20; 0.97, respectively; Table 2). In cases
of unresectable pancreatic cancer, the comparison of
the toxicity of two treatment methods immediately
after ChRT (P=0.34), at 1 month (P=0.41), and
3 months following the treatment yielded no statisti-
cally significant differences either (Table 3).

b) Quantitative analysis of treatment toxicity

The grade of toxicity was evaluated using the

Table 1. Time to disease progression of all patient groups

Min survival, Max survival, Median survival,
Treatment method P
days days days (months)
RT+5-Fu, resectable 124 2138 429 (14.3) 0.8
RT+Gem, resectable 163 1136 325(10.8)
RT+5-Fu, unresectable 175 539 260.5 (8.6) 0.8
RT+Gem, unresectable 112 839 168 (5.6)

RT — radiation therapy; Gem — gemcitabine; 5-Fu — 5-fluorouracil.

Medicina (Kaunas) 2007; 43(9)
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Table 2. Toxic side effects of two treatment methods in patients with resectable pancreatic cancer

. RT+5-Fu, resectable, % RT+Gem, resectable, %
Side effect
Leukopenia 8.6 8.6 0 61.1 0 0
Neutropenia 4.3 0 0 50 0 0
Anemia 13 13 9.5 44 .4 12.5 25
Thrombocytopenia 0 43 0 5.5 0 0
Nausea/vomiting 21.7 0 0 333 0 0
Diarrhea 8.6 43 0 22.2 0 0
GPT/GOT increase 4.3 8.6 4.7 0 6.2 16.6
AP increase 0 0 4.7 0 18.7 16.6

GPT — glutamic-pyruvic transaminase; GOT — glutamic-oxalacetic transaminase; AP —alkaline phosphatase;
RT - radiation therapy; Gem — gemcitabine; 5-Fu — 5-fluorouracil.
1* — after chemoradiation; 2* — 1 month after chemoradiation; 3* — 3 months after chemoradiation.

Table 3. Toxic side effects of two treatment methods in patients with unresectable pancreatic cancer

. RT+5-Fu, unresectable, % RT+Gem, unresectable, %
Side effect

1* 2% 3* 1* 2% 3*
Leukopenia 0 0 0 222 11.1 0
Neutropenia 0 0 0 0 0 0
Anemia 0 222 40 0 222 0
Thrombocytopenia 0 0 0 0 0 0
Nausea/vomiting 30 0 0 22.2 0 0
Diarrhea 10 0 0 11.1 0 0
GPT/GOT increase 0 0 0 0 33.3 0
AP increase 0 11.1 0 0 11.1 0

GPT — glutamic-pyruvic transaminase; GOT — glutamic-oxalacetic transaminase;
AP — alkaline phosphatase; RT — radiation therapy; Gem — gemcitabine; 5-Fu — 5-fluorouracil.
1* — after chemoradiation, 2* — 1 month after chemoradiation, 3* — 3 months after chemoradiation.

WHO scale. No treatment-related deaths were regis-
tered. Most frequently, grade 1 and grade 2 toxicity
was observed. No grade 4 toxicity was detected. Se-
vere grade 3 toxicity was analyzed in detail.

The general survey of all toxic effects by grade
showed that the more toxic effects of higher grade
were observed, the greater toxicity, in general, was in
the treatment group. In patients with resectable pan-
creatic cancer, more toxic adverse effects were ob-
served in patients treated with RT and Gem, although
toxicity immediately after ChRT and at 1 month
following the treatment was not statistically signifi-
cantly different. However, after 3 months following
the treatment with RT and Gem, the toxicity in this
group was more severe than in the group who under-
went treatment with RT and 5-Fu (Fig. 3).

In the group of patients diagnosed with unresec-
table pancreatic cancer, more severe toxicity was ob-
served in patients treated with RT and Gem. The dif-
ference in toxicity was not statistically significant imme-
diately after the treatment, but toxicity after 1 month
following the treatment with RT and Gem was statisti-
cally significantly worse than that observed in the
group of patients treated with RT and 5-Fu (Fig. 4).

Discussion

The analysis of the survival results

The survival results and prognosis differed be-
tween patient groups with resectable and unresectable
pancreatic cancer. These results were analyzed separately.

No statistically significant differences in median
survival have been detected between patients with re-
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Fig. 3. Comparison of safety of two concomitant chemoradiation (ChRT) methods in a group
of patients diagnosed with resectable pancreatic cancer
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Fig. 4. Comparison of safety of two concomitant chemoradiation (ChRT) methods in a group
of patients diagnosed with unresectable pancreatic cancer

RT — radiation therapy; 5-Fu — 5-fluorouracil; Gem — gemcitabine.

sectable pancreatic cancer treated with radiation ther-
apy and 5-Fu or with RT and Gem. The results of
patients’ survival improved: from the median survival
of 12 months during the first analyzed clinical studies
(determined during the retrospective clinical study)
to 17 months (determined during the prospective study
in patients who underwent radiation therapy and 5-
Fu) (9, 10). Better results may be explained by the
superiority of the prospective study and the improve-
ment of treatment techniques.
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Three larger randomized clinical studies of ChRT
treatment have been performed. According to their
findings, the median survival in the presence of re-
sectable pancreatic cancer is 1-2 years: the median
survival determined during the GITSG clinical trial
was 20 months and during the EORTC study — 17
months (7, 8). Although the ESPAC-1 clinical trial
(11) and meta-analysis (7, 8) proved the superiority
of chemotherapy as an adjuvant treatment, but the eva-
luated median survival (MS) of patients who under-
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went ChRT therapy was 16 months. During these
randomized clinical trials, patients mostly underwent
radiation therapy and 5-Fu, and the dosage and treat-
ment regimens were similar to those applied in our
study (11-13).

The number of clinical studies on the application
of the combination of radiation therapy with Gem is
very scarce. The total duration of the survival of pa-
tients with resectable pancreatic cancer treated with
Gem (300 mg/m?) together with radiation therapy (to-
tal focal dose — 45 Gy) during phase Il multicenter
study was 19 months (14). These results are better than
those obtained during our study (MS — 12 months),
and longer survival period might have been influenced
by differences in the treatment techniques.

The results of our study are similar to those ob-
tained during the GITSG clinical trials that investigated
patients with unresectable pancreatic tumor and treat-
ed with radiation therapy and 5-Fu, where the median
survival was 89 months (15-17, 19). We selected
similar treatment techniques: the radiation therapy
dosage corresponds to the conventional doses, i.e. 40—
60 Gy (in our clinical study — 50 Gy) (15-18). 5-Fu
was administered intravenously at conventional dos-
age (13, 19, 20). The dosage of Gem was 150-500
mg/m? (as indicated in literature) administered once
per week together with radiation therapy (in our study,
it was 250-300 mg/m? once weekly). Several random-
ized clinical also trials analyzed the effect of radia-
tion therapy and Gem in the treatment of unresectable
cancer. Literature sources describe only phase I-II clin-
ical trials, and therefore we could only perform a more
detailed comparison of doses in this regimen. The total
focal dosage of radiation therapy applied in combina-
tion with Gem was conventional; meanwhile, the do-
sage of Gem was also similar to the dosage applied
during our clinical study (21-26).

Literature describes several clinical trials whose
model was similar to the one used in our study. During
the retrospective randomized clinical study, the me-
dian survival of patients treated with RT combined
with Gem was 11 months. Meanwhile, the median sur-
vival of patients treated with RT combined with 5-Fu
was 9 months. The difference was not statistically
significant (27). Although median survival in both
groups was similar, significant conclusions are not
presented due to greater toxicity of RT and Gem. An-
other randomized prospective clinical trial analyzed
patients with unresectable pancreatic cancer, treated
with RT and 5-Fu or Gem. A better median survival
was found in patients treated with RT and Gem (14.5

months) than in those treated with RT and 5-Fu (6.7
months, P=0.027) (28).

Both clinical studies yielded better results in treat-
ing unresectable pancreatic cancer with the combi-
nation of RT and Gem, compared to the findings of
our study. This suggests that either the dosage of Gem
(which was greater in both studies) or the continuation
of Gem treatment following ChRT therapy influenced
the results of the study.

We analyzed the time to disease progression in all
four groups of patients during different periods of ob-
servation. A part of patients in all groups died early.
We think that these were patients with poor prognosis,
whose survival was not influenced by additional fac-
tors (such as treatment, efc.). In other patients who
survived the MS period, the probability of survival
increased. These were the patients with favorable
prognosis, since their life expectancy (time to disease
progression — MS) was continuously increasing. The
main factor that conditioned the results in this group
was ChRT treatment. Although no statistically sig-
nificant difference was found between the two treat-
ment methods, we think that adjuvant treatment may
modify the results of survival (in this case — the time
until disease progression).

During the randomized clinical trial (ESPAC-1),
the time to disease progression in patients with resec-
table pancreatic cancer and treated with RT and 5-Fu
was about 11 months (in our study 14.3 months) (11).
In other phase II studies, the mean time to the pro-
gression of the disease in patients with resectable pan-
creatic cancer, treated with RT and Gem, was 6 and
14.5 months (in our study 10.8 months) (14, 26). Ac-
cording to the findings of a small-scale prospective
clinical trial, the mean time to disease progression in
patients with unresectable pancreatic cancer, treated
with RT and Gem, was statistically significantly longer
compared to patients treated with RT and 5-Fu (7.1
and 2.7 months, respectively; P=0.019) (28). Although
literature data on the evaluation of time to disease
progression are scarce, RT and 5-Fu seems to be su-
perior in its efficacy in cases of resectable pancreatic
cancer.

The evaluation of our findings shows that patients’
survival time to disease progression differs largely,
especially in case of resectable pancreatic cancer. The
difference is not statistically significant, and therefore,
we cannot state that one treatment method is superior
to the other; on the other hand, the influence of both
treatment methods (as adjuvant therapy) on life
expectancy is significant.
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The analysis of the safety of the two treatment

methods

Qualitative analysis of treatment toxicity

We separately analyzed and compared adverse
events that were prevalent in each group of subjects.
In addition, we evaluated the hematological and gas-
troenterological toxicity of the treatment.

In the presence of resectable pancreatic cancer,
more cases of hematologic toxicity (leukopenia, neu-
tropenia, and anemia) were detected in patients treated
with RT combined with Gem. The survey of all cases
of resectable pancreatic cancer revealed the following
characteristics: during the early posttreatment period,
the signs of hematological (leukopenia, neutropenia,
and anemia) and gastroenterological (nausea/vomiting
and diarrhea) toxicity predominated. These manifes-
tations of early toxicity may be explained by the effect
of radiotherapy and chemotherapy preparations on the
blood-forming system and the mucosa of the gastro-
intestinal tract. During the later period (at 3 months
following the treatment), anemia persisted (resulting
from the sum of the effect of the treatment or the can-
cerous intoxication due to the progression of the dis-
ease), and hepatic dysfunction became more prominent
(resulting from the effect of the chemotherapy and/or
the progression of the disease). No statistically sig-
nificant difference in the manifestations of toxicity
between two groups was found. However, the analysis
of separate signs of toxicity (e.g. leukopenia) showed
that the number of cases of this kind of toxicity was
statistically significantly greater in patients treated
with the combination of RT and Gem, since this ther-
apy had a greater effect on the blood-forming system
than on gastrointestinal one.

The generalization of the signs of toxicity on the
treatment of unresectable pancreatic cancer showed
that during the early period, the predominant manifes-
tations were leukopenia (in patients treated with RT
and Gem), and nausea/vomiting and diarrhea. During
the later posttreatment period, anemia and changes in
liver function became more prominent. Such mani-
festations indicate that the treatment has a toxic effect
on the blood-forming system and the mucosa of the
gastrointestinal tract, as well as on the patients’ com-
pensatory capacities. Although no statistically signifi-
cant differences in the manifestations of toxicity were
found between two treatment techniques in case of
unresectable pancreatic tumor, we presume that treat-
ment with RT and Gem resulted in more cases of leu-
kopenia and liver dysfunction and treatment with RT
and 5-Fu — in more cases of anemia lasting for 1-3
months following the treatment.
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Quantitative analysis of the toxicity

of the treatment

The generalization of the results revealed that more
cases of grade 3 hematological toxicity were detected
in patients with resectable pancreatic cancer and more
cases of gastroenterological toxicity — in patients with
unresectable pancreatic cancer, treated with RT and
Gem.

We compared the degrees of the signs of toxicity
resulting from the application of the two treatment
methods, as well as the changes in these degrees within
a set period. According to the data presented in foreign
scientific literature, prescribing ChRT therapy also
includes the description of its hematological and gas-
troenterological toxicity. A phase I clinical study even
describes grade 4 gastroenterological toxicity of treat-
ment in the presence of resectable pancreatic tumor
when the total focal dose of RT was 60 Gy and the
dose of Gem — 200 mg/m? (29). Another phase II clini-
cal study of patients treated with radiotherapy plus
Gem found grade 3—4 toxicity that again was both
hematological (in 36% of cases) and gastroenterol-
ogical (in 32% of cases) (26).

We reviewed the results or the toxicity of treatment
of unresectable pancreatic cancer, described in several
aforementioned clinical trials. The treatment methods
applied in these trials were the same as those applied
in our study. The retrospective clinical study, where
patients were treated either with the combination of
RT and 5-Fu or RT and Gem, showed that early toxic-
ity (gastroenterological — nausea, vomiting) was more
prominent in patients treated with RT and Gem (23%
vs. 2%, P<0.001). Late toxicity (gastroenterological)
was also more pronounced in patients treated with
RT and Gem, whereas no cases of late toxicity were
observed in patients treated with RT and 5-Fu (30).
Other randomized clinical trial also detected grade
3—4 hematological (neutropenia — in 34% of patients
treated with RT and Gem and in 19% of patients treat-
ed with RT and 5-Fu) and gastroenterological (nausea)
toxicity. No statistically significant difference between
these indices was found (28). In this case, toxicity
caused by both treatment methods was similar.

We analyzed the relationship between toxicity and
the dose of radiotherapy or chemotherapy preparation.
Literature indicates that the most common adverse
effects of treatment with Gem are leukopenia, throm-
bocytopenia, efc., and the adverse effects of 5-Fu are
more common toxic effects on the gastrointestinal tract.
It is indicated that when a single once-weekly dose of
Gem in combination with RT is 600-700 mg/m? is
applied, one can already expect pronounced hematol-
ogical and gastroenterological toxicity (21). In our
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clinical study, the detected manifestations of toxicity
were similar to those observed in such treatment regi-
mens, although both treatment methods proved to be
not very toxic.

Conclusions
1. The treatment methods — radiotherapy and 5-fluo-
rouracil or radiotherapy and gemcitabine — were

equally effective when assessing the survival and time
to disease progression in patients diagnosed with pan-
creatic cancer.

2. Treatment of patients diagnosed with pancreatic
cancer with radiotherapy and 5-fluorouracil was a
safer approach than treatment with radiotherapy and
gemcitabine, which induced more severe toxic adverse
effects.

Kasos vézio kompleksinio gydymo jtaka ligoniy gyvenimo trukmei
ir gydymo saugumui

Biruté Brasiiiniené, Elona Juozaityté
Kauno medicinos universiteto Onkologijos klinika

RaktaZodziai: chemospindulinis gydymas, kasos vézys, chemoterapija, iSgyvenimas.

Santrauka. Lietuvoje 2005 m. uzregistruoti 476 nauji kasos vézio atvejai. ISanalizavus tarptauting literatiira,
miisy atlikty retrospektyviyju klinikiniy tyrimy duomenis, suplanuotas prospektyvusis klinikinis tyrimas.
Tyrimo tikslas — atlikti prospektyvyji tyrima ir nustatyti dvieju chemospindulinio gydymo metodu, skirty

rezektabiliam ir nerezektabiliam kasos véziui gydyti, efektyvuma ivertinus ligoniy gyvenimo trukme ir laika
iki ligos progresavimo; atlikti prospektyvyji tyrima ir istirti dviejuy chemospindulinio gydymo metody, skirty
rezektabiliam ir nerezektabiliam kasos véziui gydyti, sauguma.

Medziaga ir metodai. 2000—-2005 metais Kauno medicinos universiteto kliniky Onkologijos klinikoje atliktas
prospektyvusis randomizuotas klinikinis tyrimas. Analizuoti du sutaptinio chemospindulinio gydymo metodai.
Ligoniai buvo suskirstyti pagal naviko rezektabiluma: rezektabilus — I-IVA stadija; nerezektabilus — III-IVA
stadija. Kiekvienos grupés ligoniams gydymas parinktas randomizacijos biidu ir skirtas sutaptinis chemospin-
dulinis gydymas: spindulinis gydymas ir 5-fluorouracilas arba spindulinis gydymas ir gemcitabinas. Dvieju
gydymo metody efektyvumo vertinimo kriterijai: iSgyvenimo mediana, laikas iki ligos progresavimo ir gydymo
saugumas (kokybiné ir kiekybiné gydymo toksisSkumo analiz¢).

Rezultatai ir isvados. Rezektabilaus ir nerezektabilaus kasos vézio gydymo metodai (spindulinis gydymas
ir 5-fluorouracilas arba spindulinis gydymas ir gemcitabinas) buvo lygiaverciai ligoniy bendrojo iSgyvenimo
bei laiko iki ligos progresavimo poziiiriu. Spindulinio gydymo ir 5-fluorouracilo derinys buvo saugesnis gydant
kasos véziu sergancius ligonius, nes spindulinio gydymo ir gemcitabino derinys 1émé sunkesni toksiSkuma.

Adresas susirasinéti: B. Brasitiniené, KMU Onkologijos klinika, Volungiy 16, 45434 Kaunas
El. pastas: birutebras@yahoo.com

References

1. Kurtinaitis J, Aleknaviciene B, Tamosauskiene J. Main results
of the oncology care in Lithuania, 2005. Vilnius: University
of Vilnius, Institute of Oncology Cancer Registry; 2006.

2. Bramhall S, Dunn J, Neoptalemos JP. Epidemiology of pan-
creatic cancer. In: Beger HG, Warshaw A, Carr-Locke DL, et
al., editors; The Pancreas. Boston, MA: Blackwell Scientific;
1998. p. 889-906.

3. Oya N. Chemoradiotherapy for pancreatic cancer: current
status and perspectives. Int J Clin Oncol 2004;9:451-7.

4. Demuere MJ, Doffek KM, Komoiowski RA, Wilson SD. Ade-
nocarcinoma of the pancreas. Detection of occult metastases
in regional lymph nodes by PCR-based assay. Cancer 1998;
83:1328-34.

5. Beger HG, Rau B, Gansauge F, Poch B, Link KH. Treatment
of pancreatic cancer: challenge of the facts. World J Surg
2003;27:1075-84.

6. Moertel CG, Childs DS, Reitemeir RJ, Colby MY Jr, Holbrook
MA. Combined 5-fluorouracil and supervoltage radiation
therapy of locally unresectable gastrointestinal cancer. Lancet
1969;2:865-7.

7. Dunn JA, Stocken DD, Almond J, Bakkevold KE, Jeekel J,
Douglass Jr HO, et al. Meta-analysis of adjuvant chemo-
radiotherapy and chemotherapy for resectable pancreatic
cancer including the final results of the ESPAC-1 trial. Proc
Am Soc Clin Oncol 2002;21:42a.

8. Stocken DD, Biichler MW, Dervenis C, Bassi C, Jeekel H,
Klinkenbijl JH, et al. Meta-analysis of randomised adjuvant
therapy trials for pancreatic cancer. Br J Cancer 2005;92:1372-
81.
combined treatment methods of pancreatic cancer. Medicina
(Kaunas) 2000;36(7):680-6.

10. Brasiuniene B, Juozaityte E, Inciura A, Brasiunas V, Barauskas

Medicina (Kaunas) 2007, 43(9)



The effect of combined treatment methods on survival and toxicity in patients with pancreatic cancer

725

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

G. Effect of different treatment methods on survival in patients
with pancreatic cancer. Rocz Akad Med Bialymst 2003;48:66-
9.

Neoptolemos JP, Stocken DD, Friess H, Bassi C, Dunn JA,
Hickey H, et al. A randomised trial of chemoradiotherapy and
chemotherapy after resection of pancreatic cancer. N Engl J
Med 2004;350:1200-10.

Klinkenbijl JH, Jeekel J, Sahmoud T, van Pel R, Couvreur
ML, Veenhof CH, et al. Adjuvant radiotherapy and 5-
fluorouracil after curative resection of cancer of the pancreas
and periampullary region. Phase I1I trial of the EORTC Gas-
trointestinal Tract Cancer Cooperative Group. Ann Surg 1999;
230:776-82.

Pazdur R, Coia LR, Hoskins WJ, Wagman LD. Cancer man-
agement: a multidisciplinary approach: medical, surgical &
radiation oncology. 6th ed. New York: PRR Melville; 2002.
p. 258-60.

Demols A, Peeters M, Polus M, Honore P, Boterberg T, Gay
F, et al. Adjuvant gemcitabine and concurrent continuous
radiation (45 Gy) for resected pancreatic head carcinoma: a
multicenter Belgian phase II study. Int J Radiat Oncol Biol
Phys 2005;62:1351-6.

Moertel CG, Frytak S, Hahn RG, O’Connell MJ, Reitemeier
RJ, Rubin J, et al. Therapy of locally unresectable pancreatic
carcinoma: a randomized comparison of high dose (6000 rads)
radiation alone, moderate dose radiation (4000 rads + 5-
fluorouracil), and high dose radiation + 5-fluorouracil: The
Gastrointestinal Tumor Study Group. Cancer 1981;48(8):
1705-10.

Gastrointestinal Tumor Study Group: radiation therapy
combined with adriamycin or 5-fluorouracil for the treatment
of'locally unresectable pancreatic carcinoma. Cancer 1985;56:
2563-8.

Wenz F, Tiefenbacher U, Fuss M, Lohr F. Should patients
with locally advanced, non-metastatic carcinoma of the pan-
creas be irradiated? Pancreatology 2003;3:359-66.

McGinn CJ, Zalupski MM, Shureigi I, Robertson JM, Eck-
hauser FE, Smith DC, et al. Phase I trial of radiation dose
escalations with concurrent weekly full-dose gemcitabine in
patients with advanced pancreatic cancer. J Clin Oncol 2001;
19:4202-8.

Mehta VK, Poen JC, Ford JM, Oberhelman HA, Vierra MA,
Bastidas AJ, et al. Protracted venous infusion 5-fluorouracil
with concomitant radiotherapy compared with bolus 5-
Fluorouracil for unresectable pancreatic cancer. Am J Clin
Oncol 2001;24(2):155-9.

Martin JL, Harvey HA, Lipton A, Martin R. Combined che-

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Received 19 June 2007, accepted 20 September 2007

Straipsnis gautas 2007 06 19, priimtas 2007 09 20

Medicina (Kaunas) 2007, 43(9)

moradiotherapy for unresectable pancreatic cancer. Am J Clin
Oncol 1999;22:309-14.

McGinn CJ, Smith DC, Szarka CE, Pinover WH, Loehrer PJ,
Morphis JG, et al. A Phase I study of gemcitabine (GEM) to
combination with radiation therapy (RT) in patients with local-
ized unresectable pancreatic cancer. Proc Am Soc Clin Oncol
1998;17:264a.

Ikeda M, Okada S, Tokuuye K, Ueno H, Okusaka T. A phase
I trial of weekly gemcitabine and concurrent radiotherapy in
patients with locally advanced pancreatic cancer. Br J Cancer
2002;86:1551-4.

Wolff RA, Evans DB, Gravel DM, Lenzi R, Pisters PW, Lee
JE, et al. Phase I trial of gemcitabine combined with radiation
for the treatment of locally advanced pancreatic adenocar-
cinoma. Clin Cancer Res 2001;7:2246-53.

Okusaka T, Ito Y, Ueno H, Ikeda M, Takezako Y, Morizane
C, et al. Phase II study of radiotherapy combined with gem-
citabine for locally advanced pancreatic cancer. Br J Cancer
2004;91:673-7.

Allen AM, Zalupski MM, Robertson JM, Eckhauser FE,
Simone D, Brown D, et al. Adjuvant therapy in pancreatic
cancer: phase I trial of radiation dose escalation with concur-
rent full-dose gemcitabine. Int J Radiat Oncol Biol Phys 2004;
59:1461-7.

Van Laethem J-L, Demols A, Gay F, Closon M-T, Collette M,
Polus M, et al. Postoperative adjuvant gemcitabine and
concurrent radiation after curative resection of pancreatic head
carcinoma: a phase II study. Int J Radiat Oncol Biol Phys
2003;56:974-80.

Crane CH, Abbruzzese JL, Evans DB, Wolff RA, Ballo MT,
Delclos M, et al. Is the therapeutic index better with gem-
citabine-based chemoradiation than with 5-fluorouracil-based
chemoradiation in locally advanced pancreatic cancer? Int J
Radiat Oncol Biol Phys 2002;52:1293-302.

Li CP, Chao Y, Chi KH, Chan WK, Teng HC, Lee RC, et al.
Concurrent chemoradiotherapy treatment of locally advanced
pancreatic cancer: gemcitabine versus 5-fluorouracil, a ran-
domized controlled study. Int J Radiat Oncol Biol Phys 2003;
57:98-104.

Abad A, Arellano A, Brunet J, Balart J, Navarro M, et al.
Gemcitabine plus radiotherapy in stage II-III pancreatic
cancer: a phase I trial. Ann Oncol 1998;9:253.

Crane CH, Abbruzzese JL, Evans DB, Wolff RA, Ballo MT,
Delclos M, et al. Is the therapeutic index better with gem-
citabine-based chemoradiation than with 5-fluorouracil-based
chemoradiation in locally advanced pancreatic cancer? Int J
Radiat Oncol Biol Phys 2002;52:1293-302.



