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Fig.1 Tuberculin survey result in Okinawa prefecture
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Fig.2 Comparison of proportion of positivity, Okinawa TST
survey and Gunma prefecture QFT-2G survey

Triangle dots are the TST positivity by age in 1968, Okinawa?
Rectangle dots are the QFT-2G positivity by age in 2003, Gunma®
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Fig.3 Trend of the estimated prevalence of infection by
age groups
Estimation on the assumption that the risk of infection decreased

in 1968 —1980 with the same trend as before and that the risk of
infection is stable since 1980.
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Fig. 4 Annual change of the incidence ratio by age groups
(5 year average)
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Fig. 5 Age specific TB case detection divided by population
(all TB and smear positive)
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Table 1 Genotyping clustering rates by variables in Okinawa Prefecture

Total TB patients

TB patients belonging Genotype clustering

to one of the genotype rate
(Ni) clusters (N¢) (%)!
Total 1,183 516 43.6
Sex (p=0.442)
Male 839 360 429
Female 344 156 454
Age category (years old) ( X2=15.19, p=0.034%)
19 years old or less 8 6 75.0
20-29 76 33 43.4
30-39 90 45 50.0
40-49 166 79 47.6
50-59 174 80 46.0
60-69 224 103 46.0
70-79 232 98 42.2
80 years old or more 213 72 33.8
Year patients registered (¥2=27.46, p=0.002%%*)
April—December, 1996 139 72 51.8
1997 111 49 44.1
1998 126 45 35.7
1999 142 62 43.7
2000 136 75 55.2
2001 133 62 46.6
2002 42 10 23.8
2003 90 29 322
2004 102 46 45.1
2005 100 43 43.0
January —September, 2006 62 23 37.1
Public health centers patients registered (p=0.564)
1 Hokubu (Jt#B) 98 41 41.8
2 Chubu (H) 418 188 45.0
3 Chuou (H4) 335 134 40.0
4 Nanbu (F§#6) 209 99 474
5 Miyako (1) 59 24 40.7
6 Yaeyama (J\FE[L) 64 30 46.9

*p<0.05, **p<<0.01

!Genotype clustering rate (%) =Nc/Ni X100, Nc: the number of TB patients genotype clustered by
each of the variables, Ni: total number of TB patients by each of the variables.
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Table 2 Logistic regression analysis of the associations of variables with
genotype clustering by IS61/0-RFLP analysis in Shinjuku City (n=470)

aOR (2) 95% CI p-value

Sex:

Female reference

Male 1.33 0.79 2.23 0.286n.s.
Age:

40 years old or more reference

less than 40 years old 1.76 1.09 2.85 0.020*
Homeless:

No reference

Yes 2.50 1.57 3.96 0.000 ##x*
TB site:

Extra-pulmonary reference

Pulmonary 0.40 0.11 1.43 0.161n.s.
Past TB treatment history:

New reference

Re-treatment 2.24 1.27 3.93 0.005 #*
Country of birth:

Japan reference

Foreign countries 0.44 0.24 0.80 0.007 =
Job status:

Others reference

Daily laborer or jobless 1.06 0.91 1.24 0.441n.s.

#p<<0.05, **p<<0.01, ***p<0.001, n.s.: not significant
aOR: adjusted Odds Ratios, 95% CI: 95% Confidence Interval

Logistic regression adjusted for seven variables in this table. Four variables: Age, Homeless,
Past TB treatment history, and Country of birth were selected by the step-wise maximum
likelihood estimation with significance level of less than 0.2. Another three variables: Sex,
TB site and Job status, were included in this analysis because the p-value by the bivariate
analysis indicated significant differences, less than 0.05 (data not shown).
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4. BREOERICEZ 2HOKR, BERROH 2RE—BERZ2ICH TS
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Fig. Tuberculosis of health care worker in 1992-2007,
NHO Tokyo National Hospital
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Table 1  Staffs followed up QFT test in 2005. 4—2007. 11 (N=250)

Occupation
Nurse 134
Doctor 44
Laboratory technician 16
Rehabilitation staff 28
Pharmacist 12
Radiology technician 8
Nutritional staff 3
Medical social worker 3
Others 2

Reason of following QFT test

Cross contact 102
Nurse working at 65
tuberculosis wards
Doctor of respirology 36
Laboratory technician 1
Occasional contact 104
Contact examination at 42

non-tuberculosis wards
QFT positive at beginning
employment 2
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Table 2 Result of following up QFT (N=250)
follow up
Total Negative  Intermediate  Positive  Fluctuation
1st time
Negative 214 203 7 1 3
Intermediate 16 8 6 1 1
Positive 20 4 3 11 2
Total 250 215 16 13 6
ZTIEEHALAS 8 %4, ANE 6%, WtEfb14, Bk 14 Table 3  Staffs increased QFT test
Tdh o7z (Table 2) o FULHTRE L 94T, B bidfa Negative — Positive 1
PEA & BEPELD 72 o 7S5BS § 2 Bl T &, Assistant nurse working at tuberculosis ward
- . (chemoprophylaxis)
Mo e R LR 7 B 75 o 72 FR R T . — PR
. . N . Intermediate — Positive 1
D24T, ALETFHi T o 720 Bk SHERBF IR - Nurse working at non-tuberculosis ward checked up
777 %3 FEEIEEE L7 (Table 3) o by contact examination (chemoprophylaxis)
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Negative — Intermediate 7
Nurse working at non-tuberculosis ward checked up
by contact examination 2 (follow up)
Nurse working at tuberculosis ward checked up by
regular examination 2 (follow up)
Others 3 (follow up)
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Abstract: With this symposium, we focused on the infection.
The infection is the source of tuberculosis diseases and at
the same time, it is the result of tuberculosis diseases. We
understand that tuberculosis has reduced, but we have rough
idea how is the risk of infection in Japan overall, where and
how we are infected. Therefore this symposium focused on
the risk of infection, source of infection, place of infection and
direct estimation of the risk of infection in a place where risk
is high.

1. The risk of infection in Japan: Takashi YOSHIYAMA
(Fukujuji Hospital)

The annual risk of tuberculous infection (ARTI) is thought
to be the best indicator to know the ongoing magnitude of
tuberculosis. However, the tuberculin survey is difficult in
Japan due to the high coverage of BCG and measurement of
ARTI by interferon y release assay (IGRA) requests huge
sample population because the interval between the first
baseline test and the second test need to be short due to the
waning of IGRA after infection and the estimated ARTI is
small in Japan. Therefore, upon the estimated incidence of
infection by the tuberculin survey in 1968, and upon the
hypothesis that the reduction speed of the risk of infection
is in parallel with the reduction of the reported number of
tuberculosis cases divided by the population among the young
generation whose prevalence of infection is estimated to be
lower than 10%, the risk of infection in Japan was estimated.
The speed of the reduction of tuberculosis diseases was 2.6—
3.7% in the age group of 20s and 30s and the estimated risk
of infection was 0.36% in 1968 by the tuberculin survey and
time trend extrapolation gives the figure of 0.05-0.07% in
2005.

2. Characteristics of index cases in TB transmission: Takeo
INOUE (Aichi Shikatsu Health Center)

The subjects were 3,332 smear-positive (SP) patients, 2,139
smear-negative bacillus-positive (SN-BP) patients, 3,158
smear-negative bacillus-negative (SN-BN) patients, and
1,459 extra-pulmonary TB (EPTB) patients. Index cases
were counted 337. Index case rates (ICRs) were 7.2% for SP
patients, 2.1% for SN-BP patients, 1.2% for SN-BN patients,
and 1.1% for EPTB patients. The differences were significant
between SP patients and each of the other (p<0.001), as
well as between SP-BN patients and EPTB (p<<0.05). In
SP patients, ICRs were significantly different between those
aged 0—59 and those aged 60-99 (11.7% vs 4.4%), and the
highest ICR was 14.1% in cavitary patients aged 0—359. In

SN-BP patients, the highest ICR was 10.3% in cavitary males
aged 0—49, followed by 3.8% in non-cavitary females aged
0—-49. TB epidemic were reported 109 in Japan between 2003
and 2005. ICRs were 0.46% for 87 SP cavitary patients, 0.10
% for 15 SP non-cavitary patients, and 0.04% for 7 SN-BP
patients. In the SP cavitary patients, ICRs were 2.32% for
younger males aged 10—39, 0.37% for middle males aged
40-69, 0.41% for younger females, and 0.37% for middle
females, showing significant differences between younger
males and middle males, as well as between younger males

and younger females (p<<0.001).

3. The Mode of transmission of Mycobacterium tuberculosis
through DNA fingerprinting analysis in Okinawa Prefecture
and Tokyo metropolitan: Akihiro OHKADO (Department of
Research, The Research Institute of Tuberculosis, Japan Anti-
Tuberculosis Association)

Objective: To study the mode of transmission of M. tuber-
culosis through DNA fingerprinting analysis in Okinawa
Prefecture and Tokyo metropolitan.

Results: 1,183 and 470 M. tuberculosis culture isolates (61
% and 85.1% of bacillary positive tuberculosis patients
registered in Okinawa Prefecture from 1996 to 2006, and in
Shinjuku City from 2002 to 2007 respectively) were analyzed
for IS6710 Restriction Fragment Length Polymorphism
(RFLP). 135 genotype clusters from 516 patients in Okinawa,
and 52 genotype clusters from 187 patients in Shinjuku were
identified. The genotype-clustering rate was 43.6% and 39.8
% in Okinawa and Shinjuku respectively. Transmission index
of tuberculosis patients by the Incidence Rate Model was noted
to be high among males in both areas; older age groups and
residents of densely populated areas in Okinawa Prefecture;
and among homeless people in Shinjuku City. 46 culture
isolates of M. tuberculosis, the M-strain which had the follow-
ing characters: 1) specific IS6//0-RFLP band pattern with
fourteen bands; 2) resistant to Streptomycin; 3) 2233-2517—
3533-4243 or 2233-2517-3533-4253 profiles by 12MIRU
4ETR Variable Numbers of Tandem Repeats (VNTR), were
identified from 46 tuberculosis patients in Tokyo Metropo-
litan. It was suggested that the strain with four copies of
ETR-C tandem repeat spread widely and the transmission of
this strain could be possibly link to the facilities where young
people and tuberculosis high risk population, such as the
homeless, were commonly staying.

4. Nosocomial tuberculosis infection in hospital with isolation

wards for tuberculosis— Detection of tuberculosis infection
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by using QuantiFERON®-TB Gold tests : Yoshiko KAWABE
(National Hospital Organization Tokyo National Hospital,
Kawabe Naika Clinic)

After removal to newly built hospital with facilities for
nosocomial tuberculosis infection control in 2000, tuberculosis
in health care worker had remarkably decreased in Tokyo
National Hospital. In 2005, we have introduced Quanti
FERON®-TB Gold (QFT) test in infection control program for
the staff. The staff working at tuberculosis wards are checked
QFT every 6—12 months, and the staff who are not working
at tuberculosis wards are checked QFT at the event of contact
to sputum smear positive patients. From 2005 to 2007, we
observed 250 staff with following up QFT test. A nurse work-
ing at a tuberculosis ward suffered from tuberculosis. By
following up QFT, an assistant nurse working at a tuberculosis
ward and a nurse who contacted with a sputum smear positive
tuberculosis patient at a ward for non-tuberculosis respiratory
disease revealed positive conversion of the QFT. The mean
observation period was 13.7 months and annual risk of infec-
tion was 1.05%. It is important for the detection of tubercu-
losis infection, to follow up QFT of health care workers
working at tuberculosis wards and workers who had contact

with smear positive tuberculosis patients.

5. Environmental factors relating to an outbreak of tubercu-
losis: Makoto TOYOTA (Kochi City Public Health Center)

To clarify environmental factors relating to an outbreak of
tuberculosis, the ventilation rate within the room of the school
was analyzed. Most of the windows of the building were of
the fixed sash type, permitting only low ventilation ranging
from about 1.6 to 1.8 room air change per hour. Low ventila-
tion of the room and overcrowding contributed to an outbreak
of tuberculosis.
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6. Tuberculosis infection— Its perspectives in recent epide-
miological studies and implications: Toru MORI (National
Institute of Infectious Diseases)

As illustrated by an early works of Muench on a catalytic
model, tuberculosis (TB) infection defined by the tuberculin
skin test has been extensively studied in epidemiology mainly
as a parameter of TB epidemics. Finally, Styblo established an
idea of annual risk of infection as the most practical and valid
epidemiological index of TB. However, tuberculin testing
as its basis suffers from several drawbacks including low
specificity due to BCG vaccination and environmental myco-
bacterial infections. This problem has been overcome by the
advent of a new technology, i.e., the interferon-gamma release
assay that is a coupling of the discovery of Mycobacterium
tuberculosis specific antigens and the development of a sim-
plified assay of interferon-gamma response.

In the recent advance in molecular technology a series of
genotyping methods have been developed which have enabled
to track transmissions of TB infection in a population. These
technologies will provide the more precise qualitative images
to TB epidemiology, while tuberculin test and IGRAs will
describe its quantitative structures.

Key words : Tuberculosis infection, Risk of infection, Source,

Endemic area

'Kochi City Public Health Center, >Fukujuji Hospital, Japan
Anti-Tuberculosis Association (JATA)

Correspondence to: Takashi Yoshiyama, Fukujuji Hospital,
JATA, 3—1-24, Matsuyama, Kiyose-shi, Tokyo 204—8522
Japan. (E-mail: yoshiyama(@jata.or.jp)



