- 15y K

Gifu University Institutional Repository

Hemostatic radiotherapy for inoperable gastric
cancer: a pilot study

S&8: eng

HARE

~FB: 2021-11-22
F—7— K (Ja):
F—7— K (En):
Ep®E: B, &
X—=ILT7 KL R:
Firi&:

http://hdl.handle.net/20.500.12099/81575




BJR

Accepted:

15 November 2019 24 April 2020

Received:
30 March 2020

Revised: |

Cite this article as:

© 2020 The Authors. Published by the British Institute of Radiology
https://doi.org/10.1259/bjr.20190958

Tanaka O, Sugiyama A, Omatsu T, Tawada M, Makita C, Matsuo M. Hemostatic radiotherapy for inoperable gastric cancer: a pilot study. Br

J Radliol 2020; 93: 20190958.

FULL PAPER

Hemostatic radiotherapy for
a pilot study

inoperable gastric cancer:

T0SAMU TANAKA, MD, 2AKIHIKO SUGIYAMA, MD, *TATSUSHI OMATSU, MD, “MASAHIRO TAWADA, MD,

5CHIYOKO MAKITA, MD and SMASAYUKI MATSUO, MD

'Department of Radiation Oncology, Asahi University Hospital, Mizuho,

2Departmemt of Gastroenterology, Gifu Municipal Hospital, Gifu, Japan

Japan

SDepartment of Gastroenterology, Asahi University Hospital, Mizuho, Japan

“Department of Surgery, Asahi University Hospital, Mizuho, Japan
SDepartment of Radiology, Gifu University Hospital, Gifu, Japan

Address correspondence to: Dr Osamu Tanaka
E-mail: c.bluered@gmail.com

Objective: Standard treatment for progressive gastric
cancer with bleeding includes hemostatic radiotherapy
(RT); however, the only prospective study using a
fixed dose with fractions during hemostatic RT did not
introduce re-irradiation. Therefore, we determined the
utility of RT including re-irradiation for gastric cancer.
Methods: In this study, 31 patients with gastric
cancer and bleeding were treated with an initial
dose of 20 Gy/5 fractions for the whole stomach and
a salvage dose of 15Gy/5 fractions for the partial
stomach. Patients achieving hemostasis, defined as
a stable hemoglobin level within 30 days following
irradiation, were considered responders, whereas
those with no cessation of bleeding and those
with re-bleeding within 30 days of irradiation were
considered non-responders. We evaluated response
rate, disease-free survival, overall survival (OS), re-ir-
radiation, and adverse events (AEs).

Results: The response rate of initial RT was 80%
(25/31). 6 of the 25 patients underwent re-irradiation,

INTRODUCTION

Surgery is currently the first choice of treatment for gastric
cancer, and adjuvant chemotherapy may be performed for
treatment of cancer at advanced stages.' External beam
radiotherapy (RT) alone is an effective and well-tolerated
modality for local palliative treatment of gastric cancer,
with palliation expected to continue for the majority of
the patient’s life.> Moreover, endoscopic hemostatic tech-
niques are available for gastric cancer treatment. The rate
of hemostatic response in patients with re-bleeding is
high.>~> Hemostatic RT is a useful treatment strategy for
inoperable progressive gastric cancer.®*' The outcomes
of several retrospective reports on the efficacy of hemo-
static RT are varied.®'? One prospective study in

and all 6 were responders (100%). The median OS was
significantly different among the entire cohort and
one-time irradiation and re-irradiation groups (91, 76,
and 112 days, respectively). No AEs of grade >3 were
observed. Initial low-dose RT followed by reirradiation
was effective in reducing AEs and did not cause any
further AEs.

Conclusion: Hemostatic RT was an effective approach
with low toxicity, and re-irradiation was effective and
tolerable, with no patients developing severe AEs.
Further, randomized controlled studies are warranted
to determine the ideal dose and number of fractions for
initial RT in patients with gastric cancer and bleeding.
Advances in knowledge: In this prospective study
on hemostatic radiotherapy for gastric cancer, the
response rate was 80% using a fixed dose of 20 Gy/5
fractions and the salvage dose of 15 Gy for re-bleeding
was effective. Future comparative studies should
include other doses with 20 Gy as a control.

patients with gastric cancer conducted by Tey et al found
that the median survival duration following palliative RT
with 36 Gy in 12 daily fractions was 85 days.”' The doses
used in hemostatic RT ranged from 6 to 39 Gy in previous
retrospective studies, which reported varying response
rates. Additionally, in patients for whom re-irradiation is
considered, the initial dose should be as low as possible.
Importantly, no study to date investigated re-irradiation.
Therefore, this prospective pilot study aimed to evaluate
the efficacy of a two-step method for the treatment of
gastric cancer, with an initial RT dose of 20 Gy/5 fractions
and a second salvage RT dose of 15 Gy/5 fractions, and to
examine the effects and safety of an initial dose of 20 Gy
and a salvage dose of 15 Gy.
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METHODS AND MATERIALS

Patients

In total, 33 patients with inoperable advanced gastric cancer and
bleeding between 2016 and 2019 were enrolled in this prospec-
tive pilot study. Three of the patients underwent bypass surgery
to connect the stomach to the intestines due to obstruction,
whereas the remaining patients did not undergo any surgical
treatment.

Inclusion criteria for initial irradiation

Patients with bleeding identifiable by pathological and endo-
scopic examinations and those with hemoglobin levels of
<8gml! at initial consultation were included in the study.
Continued bleeding causing anemia was identified by endo-
scopic examination. Whole-body contrast-enhanced CT and
gastric endoscopy were performed; further, anemia caused by
a chronic disease was excluded via blood tests. In case bleeding
during surgery could not be stopped, argon plasma laser or
clip was evaluated. Patients who cannot maintain hemoglobin
level of 8 gml™" or more even after surgery, endoscopic treat-
ment or blood transfusion. There were no limitations on age,
sex, tumor size, tumor location, initial hemoglobin level, and
Eastern Cooperative Oncology Group Performance status
score.

Exclusion criteria for initial irradiation

Patients with the following conditions were excluded: high risk
of febrile neutropenia (neutrophil count <1000/pL, platelet count
<30000/mm?), severe distant metastases (brain, lungs, or liver)
with a life expectancy of less than 1 month, and medical history
of anticoagulant use or RT to the abdomen.

Inclusion and exclusion criteria for re-irradiation
Patients who responded to the initial hemostatic RT were
evaluated for their eligibility to receive chemotherapy or best
supportive care. Patients with re-bleeding were also were eval-
uated for their eligibility to undergo re-irradiation or best
supportive care. Most of the inclusion criteria were the same as
those for the initial irradiation. Informed consent was obtained
again for re-irradiation. Additionally, chemotherapy was not
scheduled after re-irradiation. Patients with more than three of
the following adverse events (AEs) at the time of initial irradia-
tion were excluded from re-irradiation: disorders of the blood,
lymphatic system, congenital, gastrointestinal, hepatobiliary, and
renal and urinary systems; fatigue; fever; pain; and infections.
Patients with abdominal pain and suspicious infections were also
excluded.

Definition of responders

After irradiation, blood tests were performed on 7, 15 and 30
days after RT. Responders were defined as those with continued
hemoglobin levels > 8 gdl™" without red blood cell transfusion
during the first 30 days after the completion of RT. Although the
absence of bleeding can be confirmed via endoscopy, the hemo-
globin level also shows a tendency to increase to >8gdl™" in
patients without bleeding.

Tanaka et a/

Definition of non-responders

Non-responders were defined as patients with a poor general
condition such as those with continued melena following RT.
In addition, non-responders included those with confirmed
bleeding via endoscopy and those whose hemoglobin levels fell
to 8gdl™" or below despite an expected increase in hemoglobin
to 8gdl™! or more following blood transfusions administered
within 30 days after the completion of RT.

PRIMARY ENDPOINT

In the present study, response rate was the primary endpoint.
Definition of no bleeding time, i.e. disease-free survival (DFS),
was defined as a steady hemoglobin level of <8 gdI™".

During follow-ups, we regularly conducted blood tests twice a
month. Alternatively, if the patient had symptoms of anemia, a
blood test was performed at that time. When the hemoglobin
level was <8 gdl ™!, we regarded it as rebleeding; the period up to
that point was set as the no bleeding time.

SECONDARY ENDPOINT

Due to the occurrence of re-bleeding, bleeding momentum
varies. Quality of life is important because in-hospital treat-
ments such as blood transfusions may be necessary following
re-bleeding. Therefore, DFS was defined as the primary endpoint
and overall survival (OS) was defined as the secondary endpoint.
Briefly, OS was defined as the time from the end of RT until death
due to any cause. AEs and the evaluation of salvage re-irradiation
were other important secondary endpoints. DFS was defined as
the time period from the end of RT to the emergence of symp-
toms such as dyspnea, anemia, and malaise with a hemoglobin
level below 8 gml ™.

RT PLANNING

One radiation oncologist and one gastroenterologist examined
tumor spread in the stomach using endoscopy and contrast-
enhanced CT. The initial RT plan comprised irradiation for the
whole stomach. Although the endoscopic examination indi-
cated tumor spread, determining the border between normal
and malignant tissues was difficult. Additionally, the tumors
were often large or located remotely. Furthermore, extramural
invasion is common in advanced gastric cancer, whereas the
endoscope can only observe the inside of the stomach. Contrast-
enhanced CT cannot determine the invasion to the surrounding
tissue from the outer wall of the stomach. Finally, first irradiation
dose was set as 20 Gy, which does not have a strong impact on
organs at risk (OARs). Given that reproducibility is important in
interinstitutional variation for pilot studies, the whole stomach
was defined as the target for irradiation in the present study. No
clip was required during the initial irradiation because the outer
wall of the stomach could be identified on CT.

The outer wall of the stomach was contoured using butylsco-
polamine injection on an empty stomach. RT was performed
in the early morning, and all patients consumed a meal after
RT. Both hands were lifted up because the irradiation method
used is basically from the front, rear, left and right. Cushions
are placed under the patient's knees and the feet is placed in a
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Figure 1. (a) Initial endoscopic examination of gastric cancer
with bleeding (Bormann Type 3). (b) Radiotherapy planning.
Inner red line: whole gastric outer wall; pink line: CTV margin,
Tcm from the inner red line; outer red line: PTV margin, 1Tcm
from the CTV. Most (95%) of the prescribed dose (20 Gy/5
fractions) was administered to the PTV. (¢) Re-bleeding from
the initial tumor. The amount of bleeding was less than that
observed during the initial irradiation. Clipping was per-
formed in four places because the argon plasma coagula-
tion performed did not stop the bleeding. Clips were used
for radiotherapy planning as markers for guidance of the
tumor spread. (d) Salvage radiotherapy (re-irradiation) and
radiotherapy planning. Inner red line: partial gastric outer
wall (including clips placed near the tumor using endoscopic
guidance); pink line: clinical target volume margin, 5mm from
the inner red line; outer red line: PTV margin, 5mm from the
CTV. Most (95%) of the prescribed dose (15Gy/5 fractions)
was administered to the PTV. CTV, clinical target volume; PTV,
planning target volume.

comfortable position. Cone beam CT (CBCT) was taken every
time. Three-dimensional (3D) conformal RT was performed
using the field-in-field technique. IMRT affects the surrounding
organs when the stomach is displaced. These methods provided
good reproducibility. The planning target volume (PTV) was a
2cm margin from the outer stomach wall in all directions. The
intestines, liver, kidneys, and spinal cord were contoured as the
OAR. The intestinal maximum point dose was <20 Gy, the whole
liver mean dose was <20 Gy, and the bilateral whole kidney mean
dose was <15Gy. The OAR regulation was not a concern because
the initial RT was 20 Gy/5 fractions, which was equal to a biolog-
ically effective dose with o/p = 10 (BED10) of 28 Gy. Irradiation
was performed five days a week from Monday to Friday in all
patients. AEs were scored every day during RT and 1 week after
the conclusion of RT using the Common Terminology Criteria
for Adverse Events (CTCAE) v. 5.0.”> When a cancer patient
passes away, symptoms such as anemia, nausea, and pain usually
occur; therefore, it is not appropriate to apply hemostatic irradi-
ation for AEs during the overall survival period of radiotherapy
AFs.
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The salvage re-irradiation dose was 15 Gy/5 fractions. Before RT,
three or four clips were placed near the gastric tumor via endos-
copy. By narrowing the irradiated area, it was possible to reduce
the radiation dose to the normal stomach. Therefore, if the clip
was placed in the vicinity of the cancer, the extent of the lesion
could be clearly determined even by CT. The radiation oncologist
contoured the tumor as well as the gastric wall and PTV under
endoscopic guidance with the clips. The clinical target volume
(CTV) was not determined for the whole stomach, and irradia-
tion was performed only on the partial stomach.'*'* OAR regu-
lation was performed in the same manner as described for the
initial RT. An example of 3D conformal RT planning is shown
in Figure 1. In our pilot study, hemostatic RT was likely to cause
nausea. Therefore, patients with nausea were administered 10 mg
domperidone orally every day during irradiation.

Evaluation

Hemostatic effect was defined as stabilization of the hemoglobin
level within 30 days of initial irradiation. The primary endpoint
was response rate, and the secondary endpoint was OS. DFS was
defined as a hemoglobin level of <8 gdl™* during the first 30 days
after RT. No requirement of red blood cell transfusions after RT
and recovery of the hemoglobin level to >8 gdl™" lasting 30 days
were defined as the presence of a stable hemoglobin level.

Re-bleeding was determined based on various symptoms such
as melena, palpitations, dyspnea, dizziness, headache, general
fatigue, and tiredness. In the presence of these symptoms, endo-
scopic examination and blood tests were performed. However, in
patients who refused endoscopic examination, re-bleeding was
defined as a reduction in hemoglobin level to <8gdl™*. Subse-
quently, the patients decided whether to receive chemotherapy
or best supportive care. Re-bleeding was defined as bleeding
symptoms such as hematemesis or melena with a decrease in
hemoglobin levels to <8gdl™. Toxicity was evaluated using
CTCAEv. 5.0. AEs were evaluated from the initiation of RT until
30 days after RT.

Statistical analysis

Survival rates were estimated using the Kaplan-Meier analysis
and compared using the log-rank test. Univariable Cox propor-
tional hazards regression model was used to determine the asso-
ciation of all-cause death rate, determined from the end of RT,
with clinical factors, year, sex, Karnofsky Performance Status,
Borrmann type of cancer, pathology, metastasis, pre-RT hemo-
globin level, red cell transfusion, and pre-RT treatment. p-values
of < 0.05 were considered statistically significant. All statistical
analyses were performed using Excel statistical software package
(Excel Statistics 2015; Social Survey Research Information,
Tokyo, Japan).

RESULTS

In the present study, four gastroenterologists, two surgeons, and
one radiation oncologist evaluated each patient. In patients for
whom radical surgery was not feasible, endoscopic hemostasis
was performed. In patients with a passage disorder, including
three patients with stenosis of the pyloric ring bypass, surgery
was performed to connect the normal stomach area to the small
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Table 1. Characteristics of the study participants

Tanaka et a/

Patient characteristics HR (95% CI)

Age, years, median (range) 74 (62-86) 1.01 (0.95-1.07)

Sex Male/female 21/7 2.81 (0.76-10.28)

PS 0-2/3-4 21/10 2.49 (0.61-10.10)

Borrmann type 1-3/4 and others 24/7 0.73 (0.18-3.01)

Pathology Adenocarcinoma 30 1.02 (0.97-1.12)
Unknown malignancy 1

Metastasis Yes/No 4/27 1.36 (0.39-4.68)

Pre-treatment Hb level (g/dL), median (range) 6.0 (4.7-9.7) 0.89 (0.69-1.15)

Transfusions, units 8 (0-14) 0.96 (0.63-1.45)

Pre-RT treatment APC 25 0.77 (0.61-0.97)

Clipping 11 0.81 (0.61-1.05)

Bypass Op 3 0.98 (0.93-1.01)

Hb, hemoglobin; Transfusion, packed red blood cell units transfused before radiotherapy; APC, argon plasma coagulation; clipping, endoscopic
clipping; bypass op, gastrointestinal bypass operation; Pre-RT treatment, previous treatment before radiotherapy;

PS, Karnofsky performance status; HR, hazard ratio; Cl, confidence interval

intestine. Furthermore, we performed treatment with argon
plasma laser, clipping, and topically administered tranexamic
acid in all patients according to the endoscopic hemostasis
method. In the majority of patients, venous bleeding and not
arterial bleeding was observed; therefore, the response rate was

Figure 2. lllustrative diagram showing the flow of treatment.

33 patients (pts.)

2 pts. died during RT
(pneumonia, stroke)

| 31 pts. 20 Gy / 5 fractions |

25 pts. responder

| 6 pts. non-responder J

8 pts. chemotherapy

| B5C |

4 pts. chemotherapy
12 pts. non-rebleeding

[ BSC | [

4 pts. chemotherapy
13 pts. re-bleeding

6 pts. Re-irradiation of 15 Gy / 5 fractions I

|

cause of death I

4 pts. re-bleeding* 6 pts. respander | 0 pts. non-responder }

8 pts. other reason®*

2 pts. chemotherapy | BSC ‘

cause of death

2 pts. re-bleeding
4 pts. other reasan®**

*those patients were excluded in salvage irradiation criteria

** reasons (pneumonia, DIC, liver disfunction, heart failure, renal failure, unknown)
*** reasons (pneumonia, liver disfunction}

BSC; Best Suppotive Care

DIC; Disseminated intravascular Coagulation

80% with hemostatic RT. After hemostatic RT, the requirement
of blood transfusion was optional. RT was provided for patients
in whom bleeding did not cease after endoscopic hemostasis
(Figure 1).

Table 1 presents the results of the analyses by Cox proportional
hazards model, which revealed no significant differences. There
were no patient characteristics that were significantly associated
with the results of hemostasis by initial RT. Of the 25 patients
who responded, 19 required transfusion of irradiated red blood
cells; the leukocyte counts were reduced to achieve a stabilized
hemoglobin level of >8gdl™" in these patients. An average of 8
(range, 2-14) red blood cell units were transfused.

The flow of the treatment regimen is shown in Figure 2. 2 of
the 33 enrolled patients were excluded because of pneumonia
and stroke that occurred during RT; therefore, 31 patients were
included in the final analyses. The overall response rate was
25/31 (80.6%; Figure 3 and Table 2). In these 25 patients with
hemostatic effects, i.e. responders, the median time without
bleeding was 63 days (range, 33-196 days) and the median
OS was 91 days (range, 46-299 days). Conversely, in the non-
responder group (n = 6/25), the median OS was 21 days (range,
14-28 days). Furthermore, the median OS rates were 76 days
(range, 46-240 days) and 112 days (range, 87-299 days) in the
one-time irradiation and re-irradiation (salvage RT) groups,
respectively (Figure 4 and Table 2). 8 of the 25 patients who
successfully responded to hemostatic RT received chemotherapy
after initial RT. Re-bleeding was observed in 13 patients, and
re-irradiation was performed in six patients. Four of the six
patients who underwent re-irradiation received chemotherapy
prior to re-irradiation, and two of these four patients received
chemotherapy after re-irradiation as well. 4 of the 12 patients
who did not exhibit re-bleeding received chemotherapy after
irradiation. Conversely, 6 of the 13 patients with re-bleeding

4 of 7 birpublications.org/bjr

Br J Radiol;93:20190958



Hemostatic radiotherapy for gastric cancer

Figure 3. DFS and OS of 25 responders. The median DFS and
OS rates are 63 and 76 days, respectively. DFS, disease-free
survival; OS, overall survival.
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Figure 4. OS is significantly greater in the re-irradiation group
(n = 6) than in the one-time irradiation group (n = 19; p =
0.02). Significant differences were observed in the OS time
between one-time (initial irradiation only) patients (n = 19)
and re-irradiation (n = 6); log-rank test (p = 0.02). OS, overall
survival.
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underwent re-irradiation. Although re-irradiation was effective
in all six patients with re-bleeding who underwent re-irradia-
tion, two patients died from re-bleeding, whereas the remaining
four patients died from other causes. In conclusion, 13 of the
25 patients died due to re-bleeding, whereas the remaining 12
patients died without bleeding.

In the present study, 16 of the 25 responders were discharged
and received supportive care at home before death; the duration
of home stay ranged from 4 to 10 weeks. There were no grade
>3 AEs. Nausea was the universally (100%) reported side-effect
(Table 3), which disappeared after 3 days of irradiation in all
patients. Prophylactic domperidone was used in some patients
(20/31; 65%). Nausea and vomiting were reduced typically after
1 week of RT in patients who underwent re-irradiation. Neutro-
penia was not observed in any of the patients.

We did not find any significant predictive factors associated with
response rate, OS, or AEs in the present study (Table 1).

DISCUSSION
The standard dose of RT for bone metastases is 8 Gy rather than 6
or 10 Gy, whereas the optimal dose for hemostatic RT in patients

Table 2. Survival time of 25 responders

Median, days

Overall Survival
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® %%
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with gastric cancer remains unknown. We therefore conducted
a prospective pilot study to determine the efficacy and safety of
20 Gy/5 fractions as the optimal dose for hemostatic RT.

Irradiation field

In gastric cancer, the time to achieve hemostasis might vary if
initial RT is applied locally. However, determining the tumor
outline without clips is difficult, particularly in tumors with
submucosal spread. Previous studies have reported target areas
varying from partial to the whole stomach. Our results indicated
a relatively high response rate (80.6%) with a low AE rate. There-
fore, we recommend that the initial target should encompass
the whole stomach if the tumor spread cannot be identified by
CT. The hemostatic RT utilized in the present study was a two-
step protocol; all six patients with re-bleeding were successfully
treated by re-irradiation. The re-irradiation field was contoured
with the guidance of 3—4 clips placed using endoscopy (Figure 1).
However, it may be acceptable to contour a narrow field based on
endoscopic findings and using more precise contrast-enhanced
CT imaging if reproducibility can be achieved.

Table 3. Acute toxicity during radiotherapy according to the

One-time irradiation response group (n = 19/25;
responder)*

76 (46-240)

Re-irradiation group (n = 6/25; responder)**

112 (87-299)

Overall survival (n = 25)

91 (46-299)

Disease-free survival (n = 25)

63 (33-196)

*Time to death from the end of initial irradiation

**Time to death from the end of re-irradiation

CTCAE v. 5.0

There is a significant difference in survival time between the one-
time irradiation group and the re-irradiation group; log-rank test (p
=0.02).

Symptom (n = 25) Grade 1 Grade 2
Nausea 11 7
Vomiting 4 0
Gastrointestinal pain 2 0
Fever 1 0
Malaise 1 1
Neutropenia 0 0

CTCAE, Common Terminology Criteria for Adverse Events.
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Dose and re-irradiation

In the present study, 13 of the 25 patients developed re-bleeding.
Among these, six patients with re-bleeding chose to be treated
with re-irradiation whereas the remaining seven patients
declined to undergo re-irradiation and received supportive care
(Figure 2). Similar to the RT for painful bone metastases wherein
re-irradiation is as effective as the initial RT, re-irradiation for
gastric cancer may achieve results similar to those of initial RT by
reducing tumor mass. Tey et al reviewed seven studies on palli-
ative RT for gastric cancer.'” Lee et al.® showed that the median
RT dose was 40 Gy in responders vs 21 Gy in non-responders (p <
0.001), with the BED10 for responders being significantly higher
than that for non-responders (median 48 vs 26.4 Gy, p < 0.001),
with the optimal cutoff being 36 Gy. None of the patients in their
study received additional RT. The authors evaluated toxicity by
the National Cancer Institute Common Toxicity Criteria v. 5.0,
wherein grade >3 nausea, vomiting, asthenia, dysphagia, or
epigastric pain was considered to indicate significant toxicity. Tey
et al” did not observe a significant difference in the response rate
for bleeding between the regimens with a high BED of 239 Gy
and those with a low BED of <39 Gy (p = 0.39). Grade 3-4 toxic-
ities occurred in up to 15% of the patients treated with RT alone
and up to 25% of patients treated with chemoradiotherapy. They
concluded that a short (<39 Gy BED) RT schedule is adequate
for effective symptom palliation. In another retrospective study,
Kawabata et al® analyzed the clinical data of 18 patients who
underwent palliative RT and experienced bleeding due to gastric
cancer. The radiation dose was 6 Gy/3 fractions, and the treat-
ment success rate was 55%. Therefore, the authors concluded
that low-dose hemostatic RT might improve the quality of life in
these patients. These results from retrospective studies therefore
suggest that a high dose may not be necessary for initial RT.

According to reports from previous studies, the frequency of
AEs, such as nausea, increases when a high dose is administered
at once. We also performed treatments with 20 Gy/5 fractions
or 30 Gy/10 fractions in the actual clinic before this prospective
study; however, the lower the dose, the lower the AEs. Consid-
ering the tolerable dose to the stomach, if we first irradiate with
20 Gy, we thought that 15Gy of salvage irradiation could be
treated with less AEs. Palliative treatment was started at the lowest
possible dose, as established with re-irradiation for bone metas-
tases, and a schedule was set up so that radiation therapy could
be performed when relapse occurred. We previously reported
that hemostatic RT with 20Gy/5 fractions was successful in
patients with metastatic gastric cancer.” We also reported two
patients with gastric cancer who received an initial dose of
20 Gy followed by 15 Gy as salvage RT'*!" Although short-term
irradiation is preferable, high doses are associated with the risk
of perforation in the gastrointestinal tract. The re-irradiation
group that received 15 Gy responded to hemostasis with a corre-
sponding increase in lifespan. However, although 15 Gy may be
sufficient for initial treatment, there is the possibility of early
re-bleeding. Considering the previous reports,” > bleeding was
stopped in 80% of the patients who received 20 Gy as initial RT
in the present study. Re-irradiation was performed at 15Gy as a
total BED10 of <50 Gy is considered better for reduced rates of
gastric AEs.

Tanaka et a/

In the present study, the OS of the re-irradiation group was better
than that of the one-time irradiation group, which might due to
several reasons. First, the general condition of the patients was
relatively good in the re-irradiation group. Additionally, four
patients with a life expectancy of <1 month were excluded from
the re-irradiation group. Second, several patients among those
who received one-time irradiation did not desire to receive re-ir-
radiation. Third, the actual cause of death included other reasons
in the one-time irradiation group. The high hemostasis rate in the
re-irradiation group was attributable to bleeding occurring only
on the tumor surface; arterial bleeding was unlikely as hemo-
static RT might not have been successful in that case. Therefore,
it was necessary to observe the state of bleeding by endoscopy.

Considering the toxicity of irradiation, a two-step protocol
is preferable. In the present study, eight patients underwent
concurrent chemotherapy. Although chemotherapy is a burden
for patients with severe anemia, all eight patients recovered from
anemia and started chemotherapy 4-8 weeks after RT. Of the
25 patients who responded to the initial RT, 18 patients were
discharged and received supportive care at home, although a
relatively low dose of 20 Gy/5 fractions for initial RT was used in
the present study.

In the present study, the evaluation was started at the time of
RT completion. Two patients who died due to causes unrelated
to gastric cancer during RT were excluded. While intention-
to-treat analysis can certainly be used for detailed assessment,
not all patients with inoperable bleeding were treated with RT.
Future studies including larger number of eligible patients is
necessary to perform intention-to-treat analyses. Following the
confirmation of inoperable gastric cancer, 2 weeks are required
to complete RT in the radiation oncology department. Therefore,
we analyzed only those patients who completed the treatment.
Patients who cannot be treated by surgery or endoscopy are often
in poor clinical condition. The two patients with pneumonia
and stroke were categorized into the non-responder group, the
response rate would be decreased; however, in clinical settings,
simple results may be easier to explain to patients.

Adverse events

Most patients experienced venous bleeding and not arterial
bleeding. After hemostatic RT, the requirement of red blood cell
transfusion was optional, and future studies for dose reduction
are necessary to reduce AEs.

CONCLUSIONS

Initial RT followed by re-irradiation was effective (80%). Re-ir-
radiation was a suitable option for patients in good clinical
condition. No grade >3 AEs occurred, and most AEs disap-
peared one week after the RT. Moreover, RT was completed in
only 5 days and the re-irradiation option appeared to be favor-
able for patients. Approximately, two-thirds of the patients
could be discharged. The range of effective hemostatic time was
wide, and there were no significant predictive factors associated
with response rate, OS, or AEs in the present study. Therefore,
randomized controlled studies should determine the ideal dose
and number of fractions for initial irradiation.
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ETHICAL STATEMENTS

The research on human subjects were performed in accordance
with the standards set out in the Code of Ethics of the World
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Medical Association (Declaration of Helsinki). The research
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