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A Case of a Young Woman with Tuberculous Peritonitis Diagnosed Owing to High Value of ADA

Kammei RAI", Etuko KURIMOTO", Nobuchika KUSANO", Norio KOIDE” & Kenji NISHIP
YDepartment of General Internal Medicine, Okayama University Hospital
BFaculty of Internal Medicine, Okayama Health Promoting Foundation Hospital

A 26-year-old woman visited the first hospital due to ascites in August 2003, She had continual
abdominal pain diagnosed as Irritable bowel disease after a gastrointestinal and colon fiberscopy was
performed. Chest-abdominal CT scan revealed normal chest, massive ascites and swollen ovary. To
rule out malignancy, surgical biopsy was performed, which brought no significant findings. We fo-
cused on the high value of Adenosin deaminase (ADA) in ascites and strongly suspected tuberculotic
peritonitis. Consequently, pathologist confirmed the existence of bacterial bodies stained by acid-fast
stain after our consultation. Compared with the poor diagnostic accuracy of surgical biopsy, the value
of ADA in ascites has a very high sensitivity and specificity. Considering the high risk of being infer-
tile, to begin diagnostic medication of tuberculotic peritonitis is an acceptable choice for young

women with a high value of ADA in the ascites. ‘
(JJ.A.Inf. D. 78 : 916~922, 2004)
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A link between hepatitis C virus (HCV) infection and thy-
roid cancer was recently reported in a series of case-controf
studies in southern Italy. A prospective study could reinforce
these findings. However, cohort studies that began before
1990 rarely assessed serological HCY infection. In addition,
thyroid cancer is rare and generally has a good prognosis.
Therefore, incidence outcome data are required, rather than
mortality data, to evaluate the risk of thyroid cancer. Blood
transfusion history might be a possible substitute measure to
evaluate the cancer risks associated with HCV infection be-
cause blood transfusions were the major HCVY transmission
route in Japan until 1992, The purpose of our study was
therefore to examine the association between transfusion
history and thyroid cancer. A baseline survey of members of
the JACC Study was conducted from 1988 until 1990, which
involved 110,792 participants from 45 areas throughout Ja-
pan. Data were collected from a total of 37,983 women with
no history of cancer at the baseline (337,90 person-years)
and 79 cases of thyroid cancer were identified among this
group, A history of blood transfusion marginally increased
the risk of thyroid cancer [risk ratio (RR) = 1.77, 95% confi-
dence interval (ClI) = 0.95-3.30], and a history of transfusion
and/or liver disease significantly increased the thyroid cancer
risk (RR = 1.B4, 5% Cl = 1.07-3.16). These results indirectly
support an association between HCV and thyroid cancer. In
addition, our data reveal an association between blood trans-
fusion and thyroid cancer, which might be facilitated by
transfusion-associated immunomodulation.
© 2004 Wiley-Liss, Inc.

Key words: thyroid cancer; blood transfusion; hepatitis C virus;
immunomodulation; Japanese population

Infection with the hepatitis C virus (HCV) is a strong risk factor
for liver cancer! and several studies have reported associations
between HCV and other cancers, including non-Hodgkin lym-
phoma and multiple myeloma.23 In addition, a novel link between
HCV and thyroid cancer was recently reported in a series of
case-control studies in southern Italy.#-¢ For example, Montella et
al# carried out a hospital-based study in an arez of southern Italy
with 2 high prevalence of HCV (up to 12.6%) among the general
population. Their study group comprised 106 female patients who
had been histologically diagnosed with thyroid cancer and 116
controls who were hospitalised without any history of cancer, The
odds ratic (OR) for the relationship between serological HCV-
positive status and thyroid cancer among females was 4.0 [95%
confidence interval (CI) = 1.1-8.8].

A prospective study could confirm the association between
HCV and thyrotd cancer. However, cohort studies that began
before 1990 ravely assessed serological HCV infection, as the virus
was only identified in 1988. In addition, thyroid cancer is relatively

rare and generally has a good prognosis. Therefore, incidence
rather than mortality data are required to evaluate the thyroid
cancer risk associated with HCV infection.

Blood transfusion history might be a possible alternative mea-
sure for evaluating the cancer risks associated with HCV infection.
Several studies have revealed an association between transfusion
history and liver cancer, which might be explained by the proposed
link between transfusion history and HCV infection. Blood trans-
fusions were the major transmission route for HCV in Japan before
19927 The purpose of our study was therefore to examine the
association between blood transfusion history and thyroid cancer.

MATERIAL AND METHODS
The JACC study

The details of the Japan Collaborative Cohort Study for Evalu-
ation of Cancer Risk (JACC Study), sponsored by the Ministry of
Education, Science, Sports and Culture of Japan, have been de-
scribed previously.®-13 Briefty, this cohort study involved a total of
110,792 subjects (46,465 male and 64,327 female) who were aged
4079 years at recruitment, Subjects were enrolled between 1988
and 1990 on the basis of participation in general health check-ups
that were periodically provided by the 45 municipalities involved.

The vital status of ¢ach participant was checked annually using
data held at each regional research centre, with permission from
the Ministry of Public Management, Home Affairs, Post and
Telecommunications, to review the population register sheets. The
incidence of cancer was ascertained in 24 study areas (with a total
of 65,184 subjects) and coded according to the tenth revision of the
International Classification of Disease (ICD-10) and the second
edition of the International Classification of Diseases for Oncology
(ICD-0). The analysis in the present study also included follow-up
data collected before 1999.
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The informed consent procedures were approved by the Ethics
Committee of Medical Care and Research, University of Occupa-
tional and Environmental Health, Kitakyushu, Japan, and the Eth-
ical Board of the Nagoya University School of Medicine, Japan.

Data retrieval for analysis

In order to identify the appropriate data for our analysis, we first
restricted the subjects to those who lived in the study areas for
which cancer incidence was ascertained. We then further restricted
the data to include only those participants who provided informa-
tion concemning their age and sex, and who lacked a previous
history of cancer. Qur final dataset comprised data from 37,983
women (a total of 379,135 person-years) and thyroid cancer cases
were identified among this group using code C73 of the ICD10. Of
a total of 79 thyroid cancer cases, 4 individuals died during the
follow-up period: 2 as a result of thyroid cancer, 1 as a result of
lung cancer and 1 as a result of ovarian cancer. The crude inci-
dence for thyroid cancer in females was 20.8 per 100,000 person-
years, whereas the crude estimated thyroid cancer incidence in
Japan, based on data obtained from !2 population-based cancer
registries between 1986 and 1997, was 7-11 per 100,000.'4 The
older age of the JACC cohort at study entry (40-79 years) may
explain the higher incidence in this population.

History of blood transfusion and liver disease

Participants with a history of blood transfusion were identified
at the baseline by a positive response to a question about previous
transfusions (n = 3,504), Information was also obtained about
certain other diseases, including hepatitis and liver cirrhosis: re-
spondents indicated on a checklist those diseases with which they
had been diagnosed either currently or previously.

Statistical analysis

The Cox proportional hazards model was used to estimate the
age-adjusted risk ratio (RR) of a history of blood transfusion for
thyroid cancer incidence. The risk of thyroid cancer following liver
disease was also estimated. Subjects were divided into 3 groups:
individuals with neither a history of transfusion nor of liver dis-

ease; individuals with a history of transfusion and/or liver disease;

and individuals who had no transfusion history but whose history
of liver disease was unknown, or who had no history of liver
disease but whose transfusion history was unknown. All calcula-
tions were performed using the SAS statistical software package.!5

RESULTS

As shown in Table 1, the prevalence of history of liver disease
among subjects with a history of blood transfusion (11.5%) was
twice that of those without a history of transfusion (5.3%; p
<0.001 derived from chi-squared test).

Table IT shows that a history of transfusion was associated with
an increased risk of thyroid cancer, although this relationship was
not statistically significant (RR = 1.77, 95% CI = 0.95-3.30). No

TABLE I-BASELINE CHARACTERISTICS BY HISTORY OF TRANSFUSION

Transfusion history

Nen = Yesn = Unkrown n
29,169 3,504 = 5310
Mean age (SD) 55.5(10.1) 58.6(9.9) 61.8(8.5)
Histoq} of liver disease
(%)
No 89.4 758 49.3
Yes 53 11.5 5.7
Unknown 5.3 12.7 45.0
Number of deaths due to 49 23 7
liver cancer
Number of incidences of 58 12 9

thyroid cancer

1p value derived from chi-squared test <<0.001.
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increase in the risk of thyroid cancer was associated with a history
of liver disease. However, subjects with a history of transfusion
and/or liver disease had a significantly increased risk of thyroid
cancer compared with those with neither a history of transfusion
nor liver disease (RR = 1.84, 95% CI = 1.07-3.16). When the
thyroid cancer data were restricted to only the 59 cases of papillary
adenocarcinoma using the ICD-O classification, the results were
similar although the risk was higher (RR = 1.96, 95% CI =
1.06-3.63). In addition, after the exclusion of subjects who died as
a result of liver cancer, in order to aveid competing risk, the results
remained similar (RR = 1.85, 95% C1 = 1.08-3.18).

The RRs for liver ¢cancer mortality were also estimated. The risk
of a transfusion history for liver cancer was 3.84 (95% CI =
2.34-6.31) and the risk of liver disease for liver cancer was 25.9
(95% C1 = 15.8-42.3).

DISCUSSICN

Our study revealed a marginal association between blood trans-
fusion history and thyroid cancer among females in Japan. Two
possible underlying pathways for this association are discussed
below.

The first possible mechanism is the transmission of HCV.
Chronic HCV infections have been linked with various autoim-
mune disorders, including autoimmune thyroid diseases and auto-
immune hepatitis,>>'6.17 Autoimmune thyroiditis is thought to be
a preneoplastic condition for thyroid carcinoma'® and the oncoge-
netic potential of HCV might partly be explained by modulating
effects of the host immune system.51? In addition, autoimmune
hepatitis is also associated with thyroiditis: according to a nation-
wide survey in Japan, chronic thyroiditis was seen in 12% of all
cases of autoimmune hepatitis.20.2!

Transfusion history was used as a proxy for HCV infection in
our study, as blood transfusions have been an important transmis-
sion route for HCV in Japan. Like Italy, Japan has a high preva-
lence of HCV, with most cases being present in older individuals.
The screening of donated blood for anti-HCV antibodies by the
Japanese Red Cross commenced in 1989 with a first-generation
ELISA, and the process was improved in 1992 when a second-
generation assay was adopted. One previcus study estimated that
33% of all HCV infections were acquired through blood transfu-
sions.?2

An HCV transmission rate of approximately 7-18% following
blood transfusion has been reported in Japan.”23 Ameng blood
donors with a history of transfusion, 7.4% were found to be
positive for anti-HCV antibodies, whereas the anti-HCV-positive
rate was only approximately 1.0% among more than 10 million
blood donations screened throughout Japan.” In addition, the
present study showed that individuals with a history of transfusion
had higher rates of liver disease and an increased risk of liver
cancer. These results also support the hypothesis that transfusion
history is a reasonable proxy for HCV infection, as more than 80%
of all liver cancer patients in Japan have antibodies to HCV.24

The second possible mechanism underlying the association be-
tween blood transfusion history and thyroid cancer is based on the
hypothesis that blood transfusion-induced immunomodulation pro-
motes the carcinogenic progression from thyroiditis to cancer.
Allogeneic blood transfusions induce clinically significant immu-
nosuppression in recipients; this clinical syndrome is referred to as
transfusion-associated immunomodulation and its effects have
been shown to increase the rate of cancer recurrence.?’

In our study, a history of liver disease alone did not increase the
risk of thyroid cancer, Although liver disease could be a proxy for
HCYV, other factors, such as HBV and alcohol consumption, are
also associated with liver disease, which might lead to a weak
association between a history of liver disease and thyroid cancer if
the proposed association between HCV and thyroid cancer is
genuine. However, when these categories were combined, subjects
with a history of transfusion and/or liver disease had a higher risk
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TABLE Il - THE RISK OF HISTORY OF TRANSFUSION AND LIVER DISEASES FOR THYROID CANCER

n Person-years Thyroid cancer RR 95% C1
History of transfusion
No 29,169 291,920 58 Reference
Yes 3,504 34,287 12 1.77 0.95 3.30
Unknown 5310 52,928 9 091 045 1.34
History of liver disease
No 31,363 315,766 64 Reference
Yes 2,257 21,590 6 1.39 0.60 32l
Unknown 4,363 41,780 9 1.13 0.55 230
Transfusion and liver disease
Neither transfusion nor liver disease 26,088 262,190 50 Reference
Transfusion and/or liver disease 5,357 52,061 18 1.84 107 3.16
Other! 6,538 64,885 11 0.95 0.49 1.84

ISubjects who did not have a transfusion history and whose history of liver disease was unknown, or subjects who did not have liver discase

and whose transfusion history was unknown.

of thyroid cancer compared with those with no history of either.
We propose that the combined category of individuals with a
history of liver disease and transfusion captured more HCV-
positive subjects, even if the sensitivity of HCV detection was
relatively low. In addition, an HCV-negative reference group,
comprising individuals with a history of neither transfusion nor
liver disease, might have been more inclusive than only those with
no history of transfusion, as blood transfusion is not the exclusive
route of HCV transmission.??

A potential limitation of our study is that the participants re-
ported their own blood transfusion history. However, a previous
report?¢ calculated the sensitivity and specificity of self-reported
transfusion histories as 93% and 78%, respectively. In addition,
misclassification would tend to weaken any association between a
history of transfusion and thyroid cancer; therefore, the actual risk
might be greater than that reported here.

This prospective cohort study indirectly supports the association
between HCV and thyroid cancer suggested by a recent series of
case-control studies in southern Italy. In addition, our results raise
a new hypothesis: the association between blood transfusions and
thyroid cancer is facilitated by transfusion-associated immuno-
modulation. Detailed epidemiological studies will be necessary to
furtker examine the interactions between thyroid cancer, HCV and
blood transfusion, including immunomodulation effects.
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Objective: An overdiagnosis bias occurs with the diagnosis of a disease that does not produce signs

or symptoms before the patient dies from other causes. We sought to determine whether

overdiagnosis bias is a factor when sereening for squamous cell carcinoma of the lung,

Design: Retrospective study of the Miyagi Population-Based Lung Cancer Screening Registry for

high-risk patients who were seen between January 1, 1982 (when sputum cytology tests were

added for men with long smoking histories), and December 31, 1996.

Setting: Miyagi Prefecture, Japan.

Patients: A total of 251 patients (all men} who had sputum cytology test results that were positive

for squamous cell carcinoma but had normal radiograph findings, 44 of whom declined cancer

treatment {(mean age, 70 years) and 207 of whom were treated with resection within 12 weeks of

diagnosis (mean age, 65.5 year).

End Points: Five-year and 10-year survival rates from primary lung cancer in both groups as of

August 15, 2001.

Results: Among the 44 untreated patients, 15 (34%) remained asymptomatic. The survival rate

due to primary lung cancer death in the untreated group was 53.2% at 5 years and 33.5% at 10

years. The survival rate among treated patients was 96.7% at 5 years and 954.9% at 10 years. Of

the 125 treated patients who died, 14 (11.2%) died from primary lung cancer.

Conclusion: Given that the two thirds of the untreated patients with squamous cell carcinoma of

the bronchus died from lung cancer within 10 years, overdiagnosis bias does not appear to be a

factor in screening for this disease. Thus, we recommend that patients with radiographically

occult squamous cell carcinoma of the bronchus undergo tumor treatment after localization,
(CHEST 2004; 126:108-113)

Key words: early detection; lead-time bias; lung cancer; mass screening; overdiagnosis bias; sputum cytology; squamous

cell carcinoma; tumor localization

Abbreviation: CI = confidence interval

T he concept of overdiagnosis, as formulated after
the Mayo Lung Project,’~% is based on the fact
that many patients with slow-growing cancers will
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likely die of other causes before the cancer produces
clinical signs and symptoms. In such cancers, screen-
ing programs for the early diagnosis of cancer will
produce an overdiagnosis bias by diagnosing patients
with a cancer that may not need to be treated.
Screening for lung cancer has been thought to be
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ineffective, and overdiagnosis bias has been used to
explain the disappointing results of mass screening
programs.”4 However, in the late 1990s, the Mayo
Lung Project was reevaluated,®1013-17 and some
authors have suggested'516 the possible usefulness of
chest radiography for lung cancer screening.

Knowing the natural course of a disease in un-
treated patients can be helpful in determining the
presence of overdiagnosis bias. Sobue et al!® re-
ported the course of nonsurgically treated, clinical
stage I lung cancer detected by radiography. Includ-
ing their report, most studies!®20 have dealt with
adenocarcinoma diagnosed from an abnormal
shadow on a radiograph. To our knowledge, how-
ever, the natural course of radiographically negative
squamous cell carcinoma of the lung has not been
described. Patients who have eytologic evidence of
lung cancer but have normal chest radiographs are
thought to be in the early stages of cancer. The
introduction of autofluorescence bronchoscopy has
made it easy to detect many intraepithelial le-
sions.2122 However, it is not known whether these
lesions should be treated or not. Clarifying the
natural history of this type of lung cancer could help
to determine whether a latent or nonprogressive
form of squamous cell carcinoma exists and, in turn,
whether this cancer is subject to overdiagnosis bias.

In the United States, lung cancer screening tests
are generally administered only to persons with good
cardiopulmonary function who can undergo surgical
treatment. Japan, however, has a 50-year history of
screening for tuberculosis with chest radiography.
Everyone is screened because some people remain
worried about tuberculosis. As a result, some people
with poor cardiopulmonary function in whom cancer
is detected may decline cancer treatment. Others
may mistake sputum cytology, which became part of
the screening program in 1982, as a screening test for
tuberculosis and thus may also decline treatment for
lung cancer if it is diagnosed. We took advantage of
this unique situation, in which patients with cytologic
evidence of squamous cell carcinoma and normal
chest radiograph findings remain untreated, to study
the natural history of squamous cell carcinoma. We
herein report the results of a retrospective study of a
cancer screening registry in which we compared the
survival of cancer patients with cytologic evidence of
squamous cell carcinoma and normal chest radio-
graph findings, who did and did not undergo tumor
resection.

PATIENTS AND METHODS
We reviewed the registry of the Miyagi Population-Based Lung

Cancer Screening Program, which is a database of people from
Miyagi Prefecture who were screened with radiography, origi-

www.chestjournal.org

nally for tuberculosis and later for lung cancer. In 1982, the
registry added sputum cytology as a new screening method for
the early detection of lung cancer.® Men with a Brinkman
index? of = 600 were candidates for screening.

All patients with sbnormal sputum cytology test results were
examined at the Department of Thoracic Surgery, Tohoku
University Hospital, where they underwent CT scans of the chest
and bronchoscopy. When patients had abnormal radiographic
findings, they were referred to other hospitals.

Records dated between January 1, 1982, and December 31,
1996, were studied to identify patients in whom sputum cytology
test results were positive for squamous cell carcinoma of the lung
and in whom the findings of miniature (ie, 100 mm X 100 mm)
posteroanterior chest radiographs were normal. These patients
constituted two groups, namely, those who chose not to receive
treatment for cancer and those who underwent tumor resection
(Table 1). Patients receiving radiotherapy or photodynamic ther-
apy were excluded.

Willing patients in the untreated group underwent a chest
radiograph and sputum cytology test every 4 months, chest CT
scans every § months, and bronchoscopic examinations every 12
months. The cause of death for patients who died before August
15, 2001, also was obtained from the registry. Death from
primary lung cancer was defined as a tumor in the lung that was
accompanied by clinical complications, such as ebstructive pneu-
monia, hemaptysis, or brain metastasis. When the registry did not
list the patient’s cause of death, we used the cause of death
identified by the patient’s personal physician. The end points of
this study were the 5-year and 10-year survival rates from primary
lung cancer in both groups.

Statistical Analysis

Kaplan-Meier curves were plotted for both treated patients (ie,
those who underwent resection} and untreated patients using a
statistical software package (StatView; SAS Institute; Cary, NC),

REsSULTS

We identified 251 patients (all men) with positive
sputum cytology test results and normal radiograph
findings (Table 1). Of these patients, 44 did not
receive treatment for cancer (ie, untreated patients).
The mean (£ SD) age was 70 * 8.2 years (age range,

Table 1 —Background of Patients

Natural Course Cases  Resected Cases

Variables {n = 44) {n = 207)*
Gender All male All male
Age

Mean/SD 70/8.2 65.5/6.5

Minimum-maxdmum 53-86 51-81
Brinkman index}t

Mean/SD 1,065/381 1,053/442

Minimum-maximum 500-2.400} 400-3,420

*Two patients who died within 30 days after operation were ex-
cluded.

}Brinkman index®: (No. of cigarettes per day} X {No. of years
subject has smoked).

{In 10 patients, we could not obtain information about the smoking
history.

CHEST/126/1/JULY, 2004 109

411



412

53 to 86 years). In this group, 27 patients had tumors
that were localized by bronchoscopic examination,
but they nevertheless declined treatment, 13 pa-
tients declined bronchoscopic examinations, and 4
patients had disease that could not be localized, even
after intensive exarminations,21.23.25.26 including bron-
choscopy, CT scans of the chest, and inspections by
otorhinolaryngologists. These last 17 patients were
eventually confirmed as having lung cancer at a
mrean of 49 months after the initial examination
(1ange, 4.6 to 160 months).

Although the smoking histories of 10 untreated
patients were not available, the 34 remaining pa-
tients each had a history of smoking. The mean
Brinkman index?¢ (ie, the number of cigarettes
smoked per day times the number of years of
smoking) was 1,065 (range, 500 to 2,400).

We also identified 207 patients who underwent
pulmonary resection shortly after learning the resuits
of the sputum cytology test (ie, treated patients). The
mean age was 65.5 years (8D, 6.5 years) [age range,
51 to 81 years]. The mean Brinkman index was 1,053
(range, 400 to 3,420}

The overall survival rates of the 44 untreated
patients were 53.2% at 5 years and 33.5% at 10 years

(Fig 1). Among the 44 untreated patients, 15 (34%)

remained asymptomatic. Nine of the 15, however;
died due to the following conditions: cardiovascular
disease (4 patients); extrapulmonary malignancy (2
patients); emphysema (1 patient); and unknown
causes (2 patients).

Survival rate

1 Resected patients (n=207)

.8 1

.6 1

.49

.2 J Natural course patients (n=44)

0 1
L L L L L L L L
] 2 4 6 8 10

year

FiGURE 1. Survival curves of natural course patients and of
patients who underwent resection. The lower curve represents
the survival curve of 44 patients with sputum cytology results that
were positive for squamous cell carcinoma of the bronchus but
with normal chest radiograph findings, who chose not to be
treated for cancer. The upper curve represents 207 patients with
sputum C{tology positive for squamous cell carcinoma of the
bronchus but with normal chest radiograph findings, who under-
went tumor resecticn.
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The survival rates based on death from primary
lung cancer in the 207 treated patients were 96.7% at
5 years and 94.9% at 10 years (Fig 1). None of these
patients had abnormal radiographic findings at the
time of treatment.

Of the 207 surgically treated patients, 125 (60%)
died within 10 years (from primary lung cancer, 14
[11%]; from metachronous secondary lung cancer,
28 [22%]) [Table 2]. Thus, among treated patients
who died, the rate of lung cancer death, including
the first primary and metachronous second primary
lung cancer, was 33.6% (42 of 125 patients).

We also analyzed data from 19 additional patients
with radiographically occult lung cancer, identified
as described, who initially declined treatment but
who eventually sought treatment for cancer. When
cancer cells were present in the sputum anytime
during the follow-up period, or when chest radio-
graphs showed abnormalities, we recommended
bronchoscopic examination to the patients. At the
time of treatment, all 19 patients had lung cancer, as
diagnosed bronchoscopically, but chest radiograph
findings were still normal in 10 patients and abnor-
mal in 9 patients.

In the 10 patients with normal radiograph find-
ings, there were no lung cancer deaths. However,
patients who had abnormal shadows at the time of
treatment had worse prognoses (Fig 2).

Di1scussioN

Overdiagnosis bias is often discussed in the field of
mass cancer screening. The concept is easily under-
stood, and many authors have used it when discuss-

. ing their data. However, this bias is difficult to

evaluate. One common approach is to analyze au-
topsy data to determine retrospectively the incidence
of undiagnosed cancer. However, this method yields
only the prevalence of cancer at the time of autopsy
and does not include much information concerning
the development of the disease. Drlicek and

Table 2—Causes of Death in Patients With
Roentgenographically Oceult Squamous Cell
Carcinoma Who Underwent Resectibn. (n = 125)

Patients
(n = 125)
1
Cause of Death No. %
Primary lung cancer 14 11.2
Second primary lung cancer 28 224
Extrapulmonary malignancy 23 13.4
Others 50 47.2
Unknown 1 0.8
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Ficure 2. Survival curves of patients who received treatment
later and radiographic findings at the time of therapy.

Bodenteich?? examined a large number of autopsy
reports from three hospitals and reported an overall
incidence of undiagnosed lung cancer of 7.8% (67 of
859 patients). He also reported the incidence of
clinically undiagnosed lung cancer for each of the
three hospitals. The incidence of undiagnosed can-
cer in the hospital having a pulmonary department
was 3.4%, which was the lowest among the three
hospitals.

Another way of evaluating overdiagnosis bias is to
observe patients who have received a diagnosis of
cancer but who have not received treatment. Ethical
issues do not allow a prospective study of such
patients. Since 1982, we have been conducting lung
cancer screening tests with both miniature chest
radiographs and sputum cytology among high-risk
individuals whose Brinkman index is = 600.23 Be-
tween 1982 and 1996, we detected 282 cases of
bronchogenic squamous cell carcinoma with sputum
cytology tests in patients with normal chest radio-
graph findings, 251 of whom had undergone resec-
tion or had declined treatment. (The latter 251
patients were included in the present analysis. The
remaining 31 excluded patients consisted of 15 pa-
tients who received radiotherapy and 16 patients
who were treated with photodynamic therapy.) Al-
though almost all the patients were asymptomatic,
most chose to undergo treatment. Among them,
however, were 44 patients reported here who de-
clined further examination or treatment and 19
patients who eventually sought treatment when the
diagnosis was confirmed. We analyzed the natural
course of the disease in these patients because we
could observe, retrospectively, the biclogical behav-
ior of the cancer.

‘We also analyzed the survival curves of the occult
lung cancer patients who underwent complete resec-
tion. A few of these patients died from a recurrence
of resected cancer, although their resected tumors
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were small. This result indicates that some of these
patients had an extremely high malignant potential,
despite the cancer being at an early stage at the time
of surgery. It also suggests that overdiagnosis bias is
not applicable in all cases of radiographically occult,
bronchogenic squamous cell carcinoma.

All the untreated patients had cancer cells in their
sputum, but all had normal chest radiograph find-
ings. Two thirds of the patients died from lung
cancer within 10 years. This finding indicates that
overdiagnosis bias is not a major factor in such
patients. We speculate that a long lead-time bias is a
key factor in understanding the natural course as
well as the clinical course in this group. In cases in
which tumors could not be localized but showed
positive cytology results, some tumors in the otorhi-
nolaryngeal region were detected. during the fol-
low-up period. In this study, however, we focused on
the natural course of radiographically occult bron-
chogenic squamous cell carcinoma. Thus, the data of
patients with tumors in the otorhinolaryngeal region
are not included in this report. Similarly, regarding
the treatment group, we chose patients who had
undergone pulmonary resection from among those
who received various kinds of treatment, because
pulmonary resection is believed to be the most
curative.

To our knowledge, no one has described the
natural course of patients with radiographically oc-
cult, bronchogenic squamous cell carcinoma. Sobue
et al’® described the course of stage I lung cancer,
The 5-year survival rate was 14.3% for the screening-
detected group and 3.7% for the symptom-detected
group.’® Because the patients of Sobue et al*® had
abnormal shadows on their radiographs, the differ-
ence between the 5-year survival rate of their pa-
tients and ours is also understandable in terms of
lead-time bias. Nou,!® reporting on the natural
course of bronchial carcinoma, found a 5-year sur-
vival rate of 7.5% in cases of squamous cell carci-
noma detected by radiography. He did not docu-
ment cancer stage distributions, however.

Motohiro et al*® examined the prognosis of non-
surgically treated clinical stage I lung cancer patients
and reported a 5-year survival rate of about 20%.
Interestingly, he also found that the survival rate
continued to decrease after 5 years. Although his
cases were detected by radiography, we believe they
support our results. In an early report of the Mayo
Lung Project, Woolner et al* described a case in
which positive sputum findings preceded the devel-
opment of a radiographic abnormality.

In addition to the Mayo Lung Project, two other
famous randomized trals, the Johns Hopkins
Study?s?® and the Memorial Sloan-Kettering
study, 303 also have addressed this issue. Based on the
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results of the Sloan-Kettering study, Melamed et al32
concluded that the squamous cell carcinomas detected
by cytologic examination alone are very slow growing
and tend to remain localized until detected by radiog-
raphy. This conclusion may be based on the fact that
survival and mortality rates in their study were the same
between the screened and control groups. Thus, we
tried to observe the treatment results of the patients
who received treatment later. The 9 patients who had
abnormal radiographic shadows at the time of their
delayed treatment had a worse prognosis than did the
10 patients with normal radiograph findings.

Finally, three randomized controlled trials in the
United States in the late 1970s and early 1980s
reported that screening with sputum eytology did not
reduce deaths from lung cancer. The Johns Hopkins
Study?s2® and ' the Memorial Sloan-Kettering
study®®*! examined the effectiveness of sputum cy-
tology screening in combination with radiographic
screening compared with that of radiographic
screening alone. There were 2.7 lung cancer deaths
per person-year in both the screened and the control
group in the Memorial Sloan-Kettering study,3%.3!
and 3.4 per person-year in the screened group and
3.8 per person-year in the control group in the Johns
Hopkins Study.28.2¢

Sagawa et al,3 however, reported on the efficacy
of lung cancer screening conducted in the 1990s. He
reported four case-control studies in Japan, three of
which revealed statistically significant reductions in
lung cancer deaths among screened patients. The
odds ratios in each study were 0.54 (95% confidence
interval [CI], 0.41 to 0.73) in Miyagi Prefecture, 0.40
{95% CI, 0.27 to 0.59) in Niigata Prefecture, 0.59
{95% CI, 0.46 to 0.74) in Okayama Prefecture, and
0.68 (95% CI, 0.44 to 1.05} in Gunma Prefecture. In
the three studies showing significant reductions,
high-risk persons {ie, smokers) were screened with
annual chest radiographs and sputum cytology tests,
and nonsmokers were screened with an annual chest
radiograph. In the one prefecture in which screening
did not yield a significant reduction in lung cancer
deaths, only annual radiographs were used.

Limitations of the Study

Our study was retrospective and nonrandomized,
so the groups were not necessarily equivalent at
baseline. For example, the age distributions were
slightly different between the two groups. Patients
who underwent resection likely had a will to survive
and a strong interest in their health, whereas those

-who declined treatment may not have. Our study

cannot exclude such biases. Our study nevertheless
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offers some important information on the natural
course of radiographically occult squamous cell car-
cinoma of the bronchus.

CONCLUSION

In conclusion, although some investigators believe
that cancer patients with normal radiograph findings
have slow-growing tumors, two thirds of the patients
with such tumors in our study died from primary
lung cancer within 10 years. This result suggests that
overdiagnosis bias is not a factor in the course of
squamous cell carcinoma of the bronchus in patients
with normal chest radiograph findings. We recom-
mend that these patients be treated after the tumor
is localized.
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Summary. Lymph nodes are composed of a lymphocyte-
rich area or cortex (subdivided into the superficial and
deep cortex and the medullary cord) and another, macro-
phage-rich area (incorporating the subcapsular and me-
dullary sinuses). We measured the proportional area of
the cortex in lymph nodes from aged experimental mam-
mals (rats, guinea pigs, dogs and rabbits) and elderly
Japanese humans. The cervical, axillary and inguinal
nodes were generally richer in cortex tissue than the pul-
monary regional and mesenteric nodes. Histological het-
erogeneity and medullary sinus dominance were much
more evident in the human nodes than in those from ani-
mals, except for the guinea pig thoracic node. Human pul-
monary regional nodes were characterized by a large me-
dullary sinus; in guinea pigs, these nodes had a similar
histology but the T lymphocyte-containing areas were
smaller and thinner than in humans. The paraaortic node
was well developed in humans and dogs, but not in other
animals tested. These species- and region-specific histolo-
gical differences may influence the evaluation of experi-
mental animal models of lymph node function, such as
those recently identified for research into sentinel nodes.

Key words: Lymph nodes - Cortex area — Proportional
area — Aging — Sentinel node
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Introduction

Age-dependent morphological alterations have been re-
ported in lymphatic cell compenents {Répolo et al. 2001),
the general histology of lymph nodes (van der Valk and
Meijer 1997) and even the gross anatomy of the Iymphat-
ics (Bourgeois .2002). Using mice, Hoshi et al. (2001)
described region-specific differences in the postnatal de-
velopment of lymph nodes. Very recently, our group de-
monstrated that abdominal nodes from elderly humans
have a specific histological architecture that differs from
the usual textbook descriptions (Sato et al. 2003). Briefly,
the normal polar, laminar configuration, comprising the
subcapsular sinus, superficial cortex, deep cortex, medul-
lary sinus and hilus, is often or usually lost in human visc-
eral nodes. These potentially age-dependent and region-
specific morphological variations may warrant considera-
tion in studies of lymph node histology as well as in rou-
tine clinical medicine, for example, in research into senti-
nel nodes (Veronest et al. 1997; Faries et al. 2000). This is
especially important as the sentinel node procedure has
been expanded to encompass many primary sites for neo-
plasms (Kitagawa et al. 2000) and is often performed in
elderly patients.

When making such considerations, it is important to fo-
cus on the histological architectural features that are eriti-
cally connected to the nodal immune response. In lymph
nodes, various critical cell-cell interactions seem to occur
between cortical and sinusoidal components such as T
Iymphocytes and sinus macrophages (Delemarre et al,
1990 a,b; van Rooijen 1991; Geijtenbeek et al. 2002), T
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