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Trends for cancer patients to take medical care in Japan: from a collaborative study by
the research group for population-based cancer registries
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To clarify the circumstances for cancer patients to take medical care in Japan, a collaborative study

was conducted based on data from population-based cancer registries. Despite some limitations in

the registry data, the study results showed that these data were essential to clarify the trends for

cancer patients to take medical care, and useful to design effective cancer control programs in Japan.
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The trend of the effect of surgical volume for stomach and
lung cancer patients

Saika Kumiko'' Ohno Yuko", Tanaka Hideo”, Hasegawa Toshihiko”,
Tsukuma Hideaki”, Oshima Akira”

1) Department of Mathematical Health Science, Course of Health Science, Graduate School of Medicine, Osaka University
2) Osaka Medical Center for Cancer and Cardiovascular Diseases
3) National Institute of Public Health

To assess the influence of the number of surgical procedures performed at 2 hospital on cancer survival, we used data on the surgical
paticnts with stomach cancer (n=31,545) and Jung cancer (n 5,534) diagnosed between 1986-95 i the Osaka Cancer Registry. We
calculated the average annual number of surgical operations for each hospital to obtain the surgical volume index. In the logistic
régiéssion thodel, 6dds ratio for survival for every 30th day afler surgery up to the 1,830th day (5-year period) was calculated. Thie
independent variables that were studied were the volume index (continuous variable), patient” sex and age, clinical stage, additional
treatment such as chemotherapy and/ or radiation, and hospital category. We selected the complete data set of 18,582 stomach cancer
and 2.819 non-small cell lung cancer patients. For both diseases, the surgical volume index was significantly positively associated with
the patient survival at every point during 5 years afier surgery. For stomach cancer, the volume effect was highest on the 0th day
(OR=0.990) after surgery between 1986-95. For lung cancer, the volume effect was highest on the 90th day (OR=0.974) after surgery
between 1986-95. Our data indicates that a surgical volume influence on stomach and lung cancer survival over 5 years and appears
mare prominently between 60th-120th days after surgery.

Key Words
surgical volume, volume index, stomach cancer, lung cancer, Osaka cancer registry

Introduction:

According to former population-based studies in Japan,
there is considerable interhospital differences in terms of
survival for stomach””, lung", breast”, ovarian’ and uterine”
cancer. These interhospital differences in cancer survival and
its related factors are great concern to the public. Recent

10,6.2005 Recieved. 11.29.2006 Accepted

1-7 Yamadaoka Suita city Ohsaka Pref.

Deparmment of Mathematical Health Science, Course of Health Science,
CGradumte School of Medicine, Osaks Umiversity

Kumiko Saika

studies conducted in Western countries have shown that a
positive association exists between the number of resections
for cancer performed at a hospital (surgical volume) and
the survival of patients for resections of lung” """, liver
", csophagus” " ¥, pancreas™ " **, bladder”, breast! ¥,
colon'"and prostate”cancer. These studies, which were
performed to examine the relationship between surgical
volume and survival, the effect of the surgical volume
was evaluated using the operative mortality” ™, 30ty-day
mortality”* ' and 2-year” or S-year” """ survival. In
some studies, Cox’s proportional hazard analysis" ¥
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was used 10 assess the effect of surgical volume on survival
under the assumption that the hazard ratio for the survival
volume is consistent throughout the observed period. In this
study. a logistic regression model was adopted to investigate
the critical influence of surgical volume on a certain-defined-
day survival. The reason for using the logistic regression
model was that there found no such precious evidence on the
consistency of hazard ratio. We aim fo assess the influence
of surgical volume on survival for stomach cancer and lung
cancer, which are common malignant tumors that are widely
be treated mn vanous categories of hospitals in Japan, and paid
special attention to the effect with regard 1o duration afier

surgery.

Materials and methods;

We obtained data on stomach and lung cancer patients who
underwent surgery and were diagnosed between 1986 and
1995 in the Osaka Cancer Registry (stomach: n=31545,
lung: n=5.534). From those data, patients whose information
about hospital is unknown or patients who undertake surgery
in the institution except for the hospital (stomach: n=767,
lung: n=122) were excluded and we calculated the surgical
volume index. The surgical volume index was the average
annual number of operations for site-specific cancer that was
carried out by each hospital, was calculated from the number
of operations that were carried out during the 10 years from
1986 to 1995 in each hospital.

In the Registry, the hospitals were clussified into the following
categories: 1)university hospital or cancer center, 2)large
hospital with more than 400 beds, 3)medium hospital with
150-399 beds, 4)small hospital with less than 149 beds.
The extent of disease was classified into four categories:

Dlocalized, 2)regional lymph node metastasis. 3)neiboring

organ invasion, and 4)Jdistant metastasis. Also, the treatment
status was classified into one of the following categories:
l)curatively resected. 2)non-curatively resected, 3)details
unknown and 4) palliative or exploratory operation.

To calculate the survival, patients were excluded in the
following order; I)those who lived in Osaka city between
1986-1992, because they were not followed up actively
(stomach: n=7,632, lung: n=1,335), 2)those whose prognosis
for 5 years after surgery was unknown (stomach: n=228, lung:
n=93), 3)patients whose cancer was a second primary cancer
(stomach: n=772, lung: n=300), 4) patients whose age was
unknown (stomach: n=2, lung: n=0), 5)patients whose clinical
stage was unknown or was of distant metastasis (stomach:
n=3267, lung: n=623) and 6)those whose treatment status
was classified into details unknown and inoperable (stomach:
n=1,062, lung: n=145), Furthermore, lung cancer patients
who had small cell carcinoma were also excluded (lung:
n=97). A total of 18,582 stomach cancer and 2,819 lung
cancer cases were included from this analysis,

First, we investigated the relationship between the factors
which may affect prognosis and the 1-, 3- and S-year
survival. In the Osaka Cancer Registry, the following three
steps are taken to obtain information on the prognosis of
registered cases: 1) collation with the cancer death file, 2)
collation with the death certificate file in Osaka Prefecture,
and 3) confirmation of the case’s living status by referring
to registers of inhabitants in local municipality offices™®.
Confirmation of vital status by referring to the residential
registries of the municipalities was conducted 5 years after
diagnosis,

Next, we used a multivaniate logistic regression model to
clarify the period-specific impact of the surgical volume.
Using this model, the odds ratio for death for every 30th
day was calculated up to the 1,830th day (5-year period)
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after surgery. We adjusted the patient’ sex, age, clinical
stage, additional treatment such as chemotherapy and/or
radiation and hospital category including university or cancer
center, large, medium, or small. Selection methods included
stepwise selection with significance levels alpha of 0.05.
The stanstical package the SAS System for Windows V& was
used to analyze the data.

Results:

Stomach cancer
The number of study subjects was 18,582. The volume index

ranged from 1 10 132.8. The 1-, 3- and 5-year survival were
B3.6, 67.7 and 60.8%.

1, 3 and 5-year survival for male was 1-3% lower than that
for female (Table 1). The patients aged 60-79 represented
about half the all and the survival rate was lower with age
(Tuble 1). For clinical stage, the survival rute was lower as
stage was worse (Table 1). The patients who had undergone
both chemotherapy and radiation had a lower survival than

those who had chemotherapy only or radiation only (Table
1). Furthermore the patients in university hospital or cancer
center had a higher survival for 1, 3 and § years than did those
in other hospitals (Table 1),

In the logistic regression analysis, the surgical volume mdex
was positively associated with the patients survival at every
point during 5 ycars after surgery (p<=0.05). The volume
effect was the highest on the 60th day (OR=0.990) after
surgery (Fig.1).

Lung cancer

The number of study subjects was 2,819. The volume index
ranged from 1 to 76.9. The 1-, 3- and S-year survivals were
§1.7, 38.0, and 45.2%.

1, 3 and S-year survival for male was about 10% lower than
that for female (Table 2). The patients aged 60-79 were the
largest in number (65.9%) and the survival rate was lower
with age (Table 2). For clinical stage. the survival rate was
lower as stage was worse (Table 2). The patients who had
undergone both chemotherapy and radiation had a lower
survival than those who had chemotherapy only or radiation

Table 1
5 i ¥,
sex male
e < 5 3 ]
20-39 $62 (3.64) 90.2 (87.9-92.4) 78.9 (75.7-82.0) 74.0 (70.7-77.4)
40-53 7149 (38.5N) BB.1 (87.3-88.8) 75.4 (T4.4=76.4) 70.3 (€9.2-71.3)
60-1% mmmmmmnncquunu.m:.n
3 [ L3%) £7.2 (£4.3-70.1) 44.9 (41.8-48.0) 32,6 (29.7-35.5
Tiinical atage Tocalired o : . T0-81.35)
regional lymph -
node metastasis SBTO0 (31.6%) 6.4 (75.3-77.4) 48.6 [47.3-49.9) 40.2 (38.9-41.4)

radictherapy e twm i
chemotherspy &
122 (0.7v) 78.7

!“C u.l ) n_ﬁ

csui-a::nsx.-:-nnau
5. - (58.7-80.7) 13-53.2)
mmaﬁmc mu-ﬁ s;-n:m‘.t-n.n

& -4-86.0) 50.8 (41, H’ 7) €1.0 (32.3-49.7)

6.8) 76,8

.
(the number of Beds) hospital of
cancer center 3723 (20.0V) §7.5 (86.4-86.5) 75.1 (713.7-76.5) 67.9 (66.4-65.4)
large (400-) 7403 (40.3%) 84,3 (83.4-83.1) 8.7 (67.6-69.7) 63.1 (51.0-83.2)
medium(150-399) 5472 (30.5%) Bl (1-82.1) 62.6 (61,3-63.8) 55.4 (54.1-56.7)
small (20-148) 1704 (¥.3%) 8 82.7) €4.3 (62.0-66.5) 57.3 (S54.8-59.5)




IT~VRTT  B1#82%5, 2007 : 42-49

Fig 1
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Days after Surgery

The influence of hospital, surgical volume on survival at every 30th day up 10 the 1,830t day (S-year period) afier surgery for stomach
cancer based on the Osaka Cancer Registry in Japan. This figure showed the odds ratio and their 95% confidence interval of the volume
index as un effect of the hospital volume on stomach cancer survival for patients who underwent surgery during 5 years after surgery.

The volume effect was high at around the 60th day after surgery

Table 2
— - survival rate (P5% confidence interval]
charscteristics
sex male i (77.0-80.5) 54.5 ( §.7) 42.3
Temale Il'l' 1-9144) 671 Iﬁ 8-70.4) 52.8 (49, !-.!l 3)
age. e 20, 1 100
20-33 1470, n-gl 1) 61,5 (46,3-76.9) 43.€ (28, o-u :q
40-53 3 (84.7-89.2) €4.7 (61.8-67.8) 53.3 {50.0-56.6)
60-79 1857 tt_n_r._s_n {77.7-81,4) 54,9 (52.7-57.2) ¢1.7 (39.5-44.0)
i ELEN 58 (2.aW) m 4=68.0) 36.2 (23.8-48.6)
clinical stage localized 1430 | 159.2-64.2)
regional lymph a
node metastasis 864 (30.6%) 7B.2 (75.5<81.0).44.2 uu.m—u.n 29.9 (26.8-32.9)
Mlhirl.q organ L] .
Anvasion 5525 (18.6%) 63.2 (59.1-67.4) 33.5 (29.5-37.6) 25.7 (22.0-29,5)
additicnal treatment chamotherapy - 909 1.8-86.5) 57.5 (54.3-6€0.7) 43.6
radictherapy © A0« (6.7V) TE.B (69,7-81.9) 50.5 (43.4-87.6) 33.7 (27. “o-d0. &)
-8 £
radiotherapy F 316 (11.3%) 75.0 (70.2-79.8) 35.4° (30.2-40.7) 24.7 (19.9-25.4)
. nonm : 1404 (49.8%) 82.3 (80.3-84.3) 64.5 (62.0-67.0) 52.5 (49.5-55.1)
hospital size university » = >
(the number of beds) hogpital or ’ " . -
_ CARCeT center 1833 (29.5%) 2.7 (80.1-85.3) 61.6 (58.3-64.9) 48.7 (45.3-82.1)
large (400-) 5 910 (32.3V) 78.0 (75,6-80.9) 53,1 (49.8-36.3) 41.3 (38.1-44.5)
madium(150-395) 1053 (37.4%) B4.2 (82:0-86.4) 59.6 (56.7-62.6) 46,0 (43.0-49.0)
mall(20-149) © ‘23 (0.8%) 60.5 (40.9-80.8) 52.2 (31.8-72.6) 35.1 (19.2-55,1)

Patients with small cell carcinoma wers excluded.
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only (Table 2). Furthermore the patients in small hospital
with 20-149 beds had a lower survival for 1, 3 and 5 years
than did those in other hospitals however the patients were
not large in number (Table 2).

In the logistic regression analysis, the surgical volume index
was positively associated with the survival of patients at
every pomnt during 5 years after surgery. The volume effect
was highest on the 90th day (OR=0.974) (Fig.2).

Discussion:

To improve quality of medical care and to enable people
undertake the best medical care everywhere n Japan,
evaluating how much the interhospital difference and
revealing what the cause of the difference are so important.

Some examples” “ ' “ " about the difference have been
reported in Japan.

Our results showed that a positive relationship exists between
the number of surgeries that are performed at a hospital and
the survival rate for stomach and Jung cancer patients who
were operated on between 1986-90 and 1991-95 n Osaka
over 5 years after resection. Moreover, we found that the
impact of volume index was largest for the 60th — 90th day
after surgery for stomach cancer, and was largest for the 30th
~ 90th day after surgery for lung cancer. In previous studies,
a higher surgical volume was linked to a lower operative
or 30-day mortality for pancreas” ', liver”, esophagus”
" colon', prostaic', lung" and bladder” cancer. Some
previous studies showed that the relationship exists between
the surgical volume and 30-day mortality is negative for

Fig 2
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Days after Surgery

The influence of hospitals, surgical vol

for survival at every 30th day up to the 1,830th day (S-year period) after surgery for lung

cancer based on the Osaka Cancer Registry in Japan. This figure showed the odds ratio and their 95% confidence interval of the volume
index as an effect of the hospital volume on lung cancer survival for patients who underwent surgery during 5 years after surgery. The

volume effect was high at around 90th day after surgery



IT~VRATT  BUE2HE, 2007 : 42-49

lung” cancer. However, no previous studies showed this for
stomach cancer because the incidence of cancer is too small
in Western countries.

In our study, why a stressed effect of the surgical volume
within the 90-day after the surgery was noted in both stomach
and lung cancer was discussed. The occurrence and severity
of postoperative complications that resulted in carly death
was possibly influenced by the performance of resection
and reconstruction'”, which might have been linked to the
number of procedures. Subsequently, the prognosis of severe
postoperative complications was considered to be attributable
to the management skill of postoperative intensive care. In
recent studies, Brickmeyer showed that in the case of
lung resection, the surgical volume is more important than
surgeon volume, which is the number of surgery a doctor
has in a year, in determining the operative montality’, In
general, lung cancer patients tarely die because of direct

technical complications of the procedure itself; they die from

cardiac events, | nia, and respiratory failure, Therefore
hospital-based treatment is important and effect of surgical
volume may appear at 30th-90th day after surgery.

Our study has several limitations. First, we analyzed the data
using a logistic regression mode] and made adjustments for
sex, age and clinical stage but not for complications and post-
surgery follow-up treatment, those seems to have an effect
on the prognosis of patients. Second, we had to consider
the possibility of stage migration. Since the high volume
hospital would provide higher diagnostic technique, they had
the possibility to find more minute infiltrations or metastases.
In this case, survival according to the same clinical stage
should be higher in the high volume hospital group than
in the small volume hospital group. Third, for the quality
of data of the Osaka Cancer Registry, the proportion of

death certificate-only cases was 19.3% in 1987-89, 21.7%

n 1990-92 and 19.3% in 1993-1995 for stomach cancer
and 25.5% in 1987-89, 30.5% in 1990-92 and 25.6% in
1993-95 for lung cancer. It was not small and showed
the poor completeness of the registry so survival might be
underestimated'”".

Finally, regarding how 10 interpret this study’s findings. The
survival might improve by moving toward the centralization
of surgeries for stomach and lung cancer to high volume
hospitals. Another approach for improving the survivals for
surgically resectable cancer patients is to improve medical
performance on surgery and the management of postoperative
complications in the smaller volume hospitals. One meaning
of this study is investigation into the cause of interhospital
difference and another is taking a clue on developing the
quality of medical care, The authors believe that we should
study the effect of surgical volume by clinical stage based
on the impact of interhospital differences, of a cause of the
interhospital difference or of the number of cancer incidence
in the population. To obtain this data, it is important to
prepare a high quality population-based cancer registry in our

country.
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