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Abstract

Background and Purpose: Pancreatic cancer is a morbid disease with a dismal prognosis particularly in cases of
unresectable tumor. The purpose of this study was to evaluate whether external-beam radiotherapy (EBRT) with
concurrent chemotherapy affects the length and quality of survival in patients with locally unresectable pancreatic cancer.
Methods: Fifty-eight patients with histologically proven locally advanced and unresectable pancreatic cancer without
distant metastases were evaluated in this retrospective study. Twenty-seven patients received EBRT (50.4
Gy/28/fractions) with concurrent twice-weekly gemcitabine (40 mg/m?/day) (GEM+RT group), 16 patients received
EBRT with concurrent continuous infusion 5-FU (200 mg/m?/day) (5-FU-+RT group), and 15 patients received best
supportive care only without chemoradiation therapy (BSC group), respectively. The length and quality of survival were
analyzed and compared among the three groups.

Results: The median survival and 1-year survival rate of 13.2 months and 56% in the 5-FU-+RT group and 12.8 months
and 53% in the GEM +RT group was significantly better than the respective 6.4 months and 0% in the BSC group. 2-year
and 3-year survival rate of 35% and 13% in the GEM +RT group was insignificant but better than that of 6% and 0% in
the 5-FU+RT group (p=0.1). The average monthly Karnofsky score of 77 in the 5-FU+RT group and 75 in the GEM +
RT group, a quality of life indicator, was significantly higher than the 65.5 in the BSC group. The number of hospital days
per month of survival was significantly smaller in the chemoradiation group than in the BSC group.

Conclusions: External-beam radiotherapy with concurrent chemotherapy increased the length and quality of survival as
compared to no chemoradiotherapy and provided a definite palliative benefit for patients with unresectable pancreatic
cancer. Gemcitabine-based chemoradiation appears to show a further longer survival than 5-FU-based chemoradiation and
provides a first-line treatment.

Key words: external-beam radiotherapy, continuous 5FU infusion, gemcitabine, unresectable pancreatic cancer, length
and quality of survival.
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Gemcitabine 40mg/nt/day, twice per week

Maintenance: Gemcitabine 1,000mg/m2, weekly

Fig. 1. The schedule of 5-FU based or gemcitabine based
chemoradiotherapy. External-beam radiotherapy was delivered
in fractions of 1.8 Gy/day, 5 days per week, at a total dose of
50.4 Gy/28 fractions. A, 5-FU was administered as a continuous
venous infusion at a dose of 200 mg/m?/day, 24 hours/day, for
the duration of their radiation therapy. One week after the
completion of chemoradiotherapy, maintenance 5-FU
chemotherapy by bolus injection (500 mg/m?) was given weekly.
B, Gemcitabine was administered at a dose of 40 mg/m?day,
twice-weekly. Maintenance gemcitabine chemotherapy by bolus
injection (1,000 mg/m?) was given weekly.
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Fig. 2. External-beam radiotherapy was delivered using a four-field technique (A) or a conformal technique (B).
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Fig. 3. The actuarial survival curves of patients comparing
gemcitabine based chemoradiotherapy (GEM+RT, n = 27), 5-FU
based based chemoradiotherapy (5-FU+RT, n = 16) and best
supportive care groups (BSC, n = 15). 5-FU vs. BSC, p < 0.05;
GEM vs. BSC, p < 0.05; GEM vs. 5-FU, p = 0.12.
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Table 1. Comparison of length and quality of survival in therapy groups*

BSC only SFU+EBRT GEM+EBRT
(n=15) (n=16) (n=27)
Length
Mean(months) 6.2 12.9 17.3°
Median(range,months) 6.4(2.0-11.2) 13.2(6.5-32.2) 12.8%(4.5-36.2)
1-yr survival(%) 0 56° 530
2-yr survival(%) 0 6 35b0¢
3-yr survival(%) 0 0 13
Quality
Pain relisf by chemoradiotherapy(%) NA* 78 80
Average of monthly Karnofsky scores 66 77" 75°
Total Hospital days including other hospitals 99 115 110
hospital days per month of survival 19.0 12.3% 10.2°

*BSC, best supportive care; EBRT, external beam radiotherapy; GEM, gemcitabine; NA, not available.
p<<0.05, vs BSC only. °p<<0.05, vs BSC only. $$=0.12, vs SFU+EBRT.

Table 2. Comparison of toxicity between 5-FU and gemcitabine groups* (NCI-Common Toxicity Criteria)

SFU+EBRT GEM+EBRT
(n=16) (n=27)
Grade3 4 3 4
Leukopenia(%) 7 0 412 0
Anemia 0 0 7 0
Thrombopenia 0 0 7 0
Nausea/vomiting 7 0 0 0
Fever 0 0 4 0

*EBRT, external beam radiotherapy; GEM, gemcitabine. $<0.05, vs SFU+EBRT.

Fig. 4. Abdominal CT scan from a patient showed a pancreatic body cancer before (A) and 3months after (B) gemcitabine based
chemoradiotherapy. A marked shrinkage of the tumor was observed after chemoradiotherapy (white arrow).
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