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Abstract 
Background. From 1993 to 1996, 38 patients (32 men and 6 
women) with T1-4NxM0 esophageal cancer (International 
Union Against Cancer [UICC], 1987) entered into a phase 
II  study of combination therapy of radiation and local ad- 
ministration of the biological resporse modifier, OK-432. 
The average age of the patients was 64 years. The average 
tumor length was 7.9cm. Seven patients were T1; 12, T2-3; 
and 19, T4. 
Methods. OK-432 (0.5mg) was administered endoscopi- 
cally around the cancerous lesion at the beginning of radio- 
therapy, and the same dose of OK-432 was given in the 
same manner 2 weeks later. X-ray irradiation was given at a 
daily dose of 1.6-1.8 Gy, five fractions a week. The mean 
total dose was 62 Gy. 
Results. Complete response (CR) was achieved in 23 of the 
38 patients (60.5 %) and partial response (PR) was achieved 
in the remaining 15 patients. The 3-year cause-specific sur- 
vival rate was 39.6% (overall, 29.4%). The 3-year survival 
rates of CR and PR patients were 74%, and 0.0%, respec- 
tively, and the 2-year survival rate of PR patients was 7.8%, 
a significant difference (P < 0.001). The 3-year survival 
rates of the T1-3 and T4 patients (UICC, 1987) were 73.0% 
and 14.0%, respectively, a significant difference (P < 
0.001). The 3-year survival rates of the 9 patients with tu- 
mors less than 5 cm in length, and of the 18 patients with 
tumors 5-10cm long were 80% and 54.2%, respectively. 
In the 11 patients svith tumors more than 10cm in length, 
the 2-year survival rate was 9.0%. The 3-year survival rate 
of the 18 patients with tumors less than 7 cm was 92.3 %, and 
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the 2-year survival rate of the 20 patients with tumors over 
7cm long was 16.7%, a significant difference (P < 0.001). 
Al l  38 patients were discharged in good condition and were 
able to take food orally. 
Conclusion. This combination therapy could contribute 
not only to improving the survival rate, but also to improv- 
ing the patients' quality of life. 
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Introduction 

Despite advances in surgical techniques, radiation proce- 
dures and chemotherapy, the prognosis for patients with 
esophageal cancer is still very poor. We have developed 
a combination therapy of radiation and local administra- 
tion of OK-432 (Picibanil; Chugai Pharmaceutical Tokyo, 
Japan), a heat- and penicillin-treated lyophilized powder 
preparation of Streptococcus pyogenes A3 that acts as a 
biological response modifier, affecting the immure system. 
We employed this Combination therapy in a phase I/II 
study for patients with esophageal cancer between 1987 and 
1992, and reported the results of the study that showed 
improvement in both the local contral rate and the 5-year 
survival rate without severe toxicity, except for high fever. 
The details of OK-432 have been described elswhere. 1'2 
However, there was transient exacerbation of brain 
infarction symptoms in 2 patients (aged 78 and 83 years, 
respectively) 3 days after the administration of l m g  of OK- 
432. Therefore, we examined blood coagulation factors 
in 20 patients after that study and found that the level of 
plasma fibrin/fibrinogen degradation products (FDP) in- 
creased to more than 40~tg/ml in 3 of ten patients 3 
days after they were injected with 1.0mg of OK-432. 
The level of plasma FDP returned to normal after 2 
weeks at most. In the 10 patients given 0.5mg of OK-432, 
there was no increase in FDP level after the injection of 
OK-432. 3 



According to the data obtained from that study, we be- 
gan a phase II study in 1993 to confirm the efficacy of the 
combined treatment with a decreased dose of OK-432 in 
terms of effect on both T classification, and tumor length, in 
patients with esophageal cancer. We report here the local 
control rate and 3-year survival rate in this study. 

Patients and methods 

From 1993 to 1996, 38 patients with T1-4NxM0 (Interna- 
tional Union Against Cancer, 1987) esophageal cancer were 
entered into this study. All had biopsy-proven squamous 
cell carcinoma and all were aged less than 80 years. Twenty 
patients were referred to us as locally advanced inoperable 
cases. Fourteen patients were inoperable because of other 
diseases. Four patients were operable but refused surgery. 
Informed consent was obtained from the patients and thier 
families. The clinical characteristics of the patients are 
shown in Table 1. The in average age was 64 years (range, 
36-79 years). There were 32 men and 6 women. According 
to the T classification, 19 (50.0%) were T4. The mean tumor 
length was 7.9 cm (range, 2.0-16.5 cm), and 11 of the 38 
patients (28.9%) had tumors more than 10 cm in length. 
Regarding the location of tumors, 20 (52.6%) had tumors in 
the middle thoracic portion of the esophagus. 

OK-432 (0.5 mg) was dissolved in 5 ml of 0.5% xylocaine 
and administered endoscopically into the normal submu- 
cosal tissue, at five to ten points as closely as possible 
around the cancerous lesion, with an injection needle (NM- 
22L; Olympus, Tokyo, Japan) at the beginning of the radio- 
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therapy course. Two weeks later, the patients received a 
second dose of 0.5 mg OK-432 given in the same manner. If 
the tumor completely obstructed the esophagus, OK-432 
was given at proximal sites only. 

X-ray (10-MV) irradiation was given at a daily dose of 
1.8 Gy to T1-3 patients and at 1.6 Gy to T4 patients; five 
fractions a week were given, up to an initial total dose of 
43.2 Gy, from two opposing fields that also covered the 
second group of regional lymph nodes (according to the 
Japanese guidelines on carcinoma of the esophagus4). The 
radiation field size was usually 8 cm in width and 14--22 cm 
(mean, 18 cm) in length. The lesions were then irradiated to 
a final total dose of 52.2-64.8 Gy (mean, 62 Gy), using two 
oblique shrinkage fields for the main tumors. 

The effect of this combination therapy was evaluated by 
esophagography and fiberscopic examination with biopsy 
at the end of radiotherapy and 1 month after the end of 
the radiotherapy. Thereafter, patients were followed-up by 
esophagogram every month for the first 2 years and every 2 
months after 2 years, and by fiberscopic examination and 
computed tomography every 6 months. 

The response criteria were: complete response (CR), 
total disappearance of the tumor radiologically, endos- 
copically, and histologically for a minimum of 1 month; 
partial response (PR), greater than 50% but less than 100% 
reduction in the tumor volume of every measurable lesion. 
Statistical significance was determined by the ~2 test. Sur- 
vival rate was calculated by the Kaplan-Meier method and 
statistical significance was evaluated by the log rank test. 
The median follow-up time was 14 months (range, 3-43 
months). The follow-up rate was 100%. The 3-year survival 
rate is shown with the SE. 

Table 1. Clinical characteristics of 38 patients with esophageal cancer 
treated with combined radiotherapy and OK-432 

category No. of patients (%) 

Age (years) 
30-39 1 (2.6) 
40-49 3 (7.9) 
50-59 8 (21.1) 
60-69 12 (31.6) 
70-79 14 (36.8) 

Sex 
Male 32 (84.2) 
Female 6 (15.8) 

T classification (UICC, 1987) 
T1 7 (18.4) 
T2 3 (7.9) 
T3 9 (23.7) 
T4 19 (50.0) 

Tumor length (cm) 
<5 9 (23.7) 
5-10 18 (47.4) 
>10 11 (28.9) 

Location 
Cervical 6 (15.8) 
Upper 5 (13.2) 
Middle 20 (52.6) 
Lower 7 (18.4) 

UICC, International Union Against Cancer 

Results 

CR was achieved in 23 of the 38 patients (60.5%), and PR 
in the remaining 15 (39.5%). The average tumor length of 
CR patients was 5.8 cm, and that of PR patients 11.1 cm. 
According to the T classification, we achieved CR in all 10 
patients with T1 or T2, in 8 of 9 (88.9%) with T3, and in 5 of 
19 (26.3%) with T4. The average tumor length in these 
three groups was 4.2, 7.2, and 10.1 cm, respectively. Regard- 
ing the length of tumors, CR was achieved in 8 of 9 patients 
(88.9%) with tumors less than 5 cm in length, in 14 of 18 
(77.8%) with tumors of 5-10 cm, and in i of 11 (9.2%) with 
tumors longer than 10 cm. When a tumor length of 7 cm was 
taken as a dividing line, CR was obtain in 17 of 18 patients 
(94.4%) with tumors less than 7 cm in length, and in 6 of 20 
(30.0%) with those over 7 cm. Of the 23 patients with CR 5, 
(21.7%) had local recurrences within a year. 

The 3-year cause-specific and overall survival rates of the 
38 patients was 39.6% (SE, 0.098) and 29.4% (SE, 0.085), 
respectively (Fig. 1). Among CR patients, five have sur- 
vived for more than 3 years; 4 are tumor-free and 1 has a 
locally recurrent tumor. Fourteen patients survived for pe- 
riods of 3-29 months, and 3 had locally recurrent tumors. 
Four patients died of other diseases. 
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Fig. 1. Three-year cause-specific (--) and overall (._) survival rates for 
38 patients with esophageal cancer treated with combined radio- 
therapy and OK-432. (See text for details) 
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Fig. 3. Three-year cause-specific survival rate according to T classifica- 
tion. - -  T1-3 (n = 19 );...T4 (n = 19) 
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Fig. 2. Three-year cause-specific survival rates according to local re- 
sponse. -- ,  complete response (n = 23);...partial response (n = 15) 
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Fig. 4. Three-year cause-specific survival rate according to tumor 
length. - - <  5cm; -. 5-10cm;  > 10cm; - -  7cm;--. > 7cm 

The 3-year cause-specific survival rate of the 23 C R  pa- 
tients according to local response was 74 % (SE, 0.118) (Fig. 
2). No patients with PR survived for more  than 3 years, and 
their 2-year survival rate was 7.8% (SE, 0.074). There  was a 
significant difference (X 2, 22.690; P < 0.001) between CR 
and PR groups. 

In terms of T classification, the 3-year cause-specific sur- 
vival rate of the 19 patients with T1-3 was 73.0% (SE, 0.138) 
(T1,100%; T2-3, 55.0%), and that  of the 19 T4 patients was 
14.0% (SE, 0.089) (Fig. 3). The  difference was significant 
(X 2, 11.796; P < 0.001). The  average tumor  length of patients 
with T1-3 and T4 were 5.6 and 10.1cm, respectively. 
Four  patients with T1-3 (3 tumor-free,  1 with a tumor)  and 
1 T4 pat ient  ( tumor-free)  have survived for more  than 3 
years. 

In terms of tumor  length, the 3-year cause-specific sur- 
vival rate of the 9 patients with tumors less than 5 cm long 
was 80% (SE, 0.179), and that  of the 18 patients with tumors 
5 -10cm was 54.2% (SE, 0.136). In the 11 patients with 
tumors more  than 10cm long, the 2-year survival rate was 
9.0% (SE, 0.087) (Fig. 4). There  were significant differences 

between the first and third groups (Z 2, 6.098; P < 0.05) and 
between the second and third groups 0¢ 2, 6.641; P < 0.01). 
The  3-year survival rate of the 18 patients with tumors less 
than 7cm in length was 92.3% (SE, 0.074), and the 2-year 
survival rate of the 20 patients with tumors more  than 7 cm 
long was 16.7% (SE, 0.272), and the difference was signifi- 
cant 0¢ 2, 15.321; P < 0.001) (Fig. 4). 

After  the local administration of OK-432, all 38 patients 
developed a high fever (>38°C),  but this was effectively 
controlled with an antifpyretic. No other side effects were 
observed during the study. 

All 38 patients were discharged in good general condi- 
tion and were able to take food orally after this combinat ion 
therapy. 

Discussion 

This Phase I I  study was per formed to confirm the efficacy of 
the combinat ion therapy of radiation and local administra- 



tion of OK-432, at a dose of 0.5mg, considered to be an 
appropriate dose for avoiding the side effects of OK-432, 
except for fever. 

In our pilot phase I/II study 1, the CR rate was 70.0% 
while in the present study it was 60.5%. However, the CR 
rates were similar in the two studies when tumors were less 
than 10 cm in length. When the tumor length was more than 
10 cm, the CR rate was higher in the earlier study, but the 
difference was not significant. The average tumor length 
was 7.0cm in the earlier study 1 and 7.9cm in this study. In 
terms of T classification, the CR rate in this study was 
similar to that in the earlier study) 

When we compared the 3-year survival rates in this study 
and our earlier one, the results in terms of both tumor 
length and T classification were similar. Therefore, we con- 
sider that 0.5mg of OK-432 was an appropriate dose to 
inject locally in combination with radiation. In addition, the 
results of this study showed not only a higher local control 
rate, but also a better survival rate than the results with 
conventional radiotherapy alone. 5-9 

It is unfortunate that the factor of tumor length was 
excluded from the TNM classification (UICC, 1987), 
because tumor length proved to be an important prognostic 
factor for CR rate and survival rate in both our studies. In 
particular, the survival rate for patients with tumors less 
than 7 cm in length in this study was significantly higher. On 
reviewing the earlier study, 1 we also observed a significantly 
higher survival rate in the group with tumors shorter than 
7 cm. 

Studies of the combination of radiation and chemo- 
therapy have reported improvements in 1- and 2-year sur- 
vival rates compared with rates with radiation alone. 1°-12 
Herskovic et alY reported the efficacy of chemoradio- 
therapy compared with radiation alone for esophageal 
cancer. However, they observed severe and life-threatening 
side effects in 40% and 20% of the patients, respectively. 
With our combined therapy, we observed notable improve- 
ments in the patients' general condition within 2 weeks 
after injection of OK-432, (except for transient fever), as 
dysphagia was alleviated in 2 weeks, except in those pa- 
tients with an invasive type of carcinoma accompanied by 
stenosis. In fact, in both studies, we observed tumor shrink- 
age almost to the extent of PR at the time of the second 
injection of OK-432. There appears to be a profound differ- 
ence between chemotherapy and immunotherapy com- 
bined with radiation. 

Our experimental data for the combination of radiation 
and local injection of OK-432, in mice, showed the optimal 
dose of OK-432 to be around 0.4 mg 2. This optimal dose was 
almost the same as that in humans. Thus, body weight does 
not appear to be related to dosage quite different from the 
situation in chemotherapy. 

We have also reported the effcet of this combination 
therapy, with or without mild chemotherapy, in patients 
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with dyspnea caused by obstruction of bronchus or 
trachea by post-surgical recurrent tumor. 13 Such patients, 
who have until now received only palliative treatment, can 
now be treated with curative intent by this combination 
therapy. 

We can say with certainty that both radiotherapy and 
chemotherapy play a role as attackers as well as suppressors 
on the human immune system. On the other hand, the local 
injection of biological response modifiers such as OK-432 
play a role as sweepers as well as activators in the human 
immune system) In other words, the combination therapy 
of radiation as an attacker and local injection of OK-432 as 
sweeper is a well-balanced therapy. This concept of a finely 
balanced therapy for cancer may be a helpful approach in 
the development of new multidisciplinary treatments. 

We are planning a phase III study now, and believe that 
the combination therapy of radiation and local administra- 
tion of OK-432 may become the standard treatment for 
esophageal cancer in the near future. 
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