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Osaka City has the highest tuberculosis (TB) notification rates in Japan. In the period 1999-2003, the TB control
programme was strengthened, and the Stop TB Strategy was implemented to reduce the number of notified cases.
The objective of this study was to assess the effect of these control activities in Osaka City, including the implementation of
directly observed treatment (DOT), by analysing TB surveillance and routinely collected data. We reviewed the surveillance
data of all sputum smear-positive pulmonary tuberculosis (PTB) cases registered in the Osaka City Public Health Office
from 2001 to 2008 and data collected from the routine TB programme. The DOT implementation rate increased from
0% in 2001 to 68% in 2008 for smear-positive PTB cases of the general public and to 61% for all PTB cases of the
homeless. The proportion of smear-positive PTB cases that had treatment failure and default combined, declined from
8.0% (52 of 650) in 2001 to 3.6% (20 of 548) in 2006. The proportion of cases among the homeless with previous
treatment declined from 28% in 2001 to 15% in 2008. The proportion of cases with multidrug resistant-TB (MDR-TB)
among those without previous treatment declined from 1.7% in 2001 to 0.9% in 2008. It is logical that reduction in
the failure and default rate would lead to the reduction of cases with previous treatment and TB transmission, including

resistant TB, therefore to the reduction of MDR-TB rates.

saka City is the third largest city (population

of 2.6 million in 2005) and has the highest

tuberculosis (TB) notification rate in Japan.
The TB notification rate in Osaka City decreased during
the 1970s, but this decline slowed substantially and has
stagnated since 1983.! During this period, the notification
rate of Osaka City was two to three times higher than the
national rate. This stagnation of decline occurred in only
a few wards (districts) where unemployment rates were
high among the middle-aged. In 1998, a cohort analysis
in an inner city ward, Naniwa, showed that 30% of
TB cases defaulted from their treatment.2 In 1997,
42.9% of homeless TB cases registered in Osaka City
had been previously treated. This declined to 27.4% in
2001.3

During the period 1999-2003, to strengthen the
TB control programme, the Osaka City Government
implemented the following:

e QOsaka City Public Health Office (OCPHO) was
newly established in 1999, and the 24 ward-

level TB Diagnostic Committees (TBDC) were
integrated into one as part of OCPHO;

e OCPHO became responsible for the integrated
TB programme for homeless cases in the city;

e from the year 2000, public health nurses were
allowed to visit TB cases outside of Osaka City
routinely (previously they were not allowed due
to budget constraints);

e the STOP TB Strategy, 10-Year Plan of
Tuberculosis Control in Osaka City 2001-2010%
was launched in 2001; and

e eight public health nurse positions were created
at OCPHO for directly observed treatment (DOT)
and programme implementation for the homeless
in 2003.

The target of the “STOP TB Strategy” was to halve
the TB notification rate in Osaka City to 50 per 100 000
population by 2010.# The main strategies to do this
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included the promotion of the standard treatment
regimen containing pyrazinamide (PZA), treatment
support by using DOT in hospitals and the community
and monitoring and evaluating case management. The
treatment regimen was to be approved by the TBDC as
required by law,® and any changes to the regimen were
to be advised to clinicians by the TBDC as necessary.

In Japan, smear-positive pulmonary TB (PTB)
cases are legally required to be isolated in hospitals
until their smears or cultures are negative.®> During this
hospitalization, most cases are treated with DOT by
nurses. After discharge from hospital, treatment support
can be provided by DOT nurses through weekly visits to
the cases’ houses or cases visiting a pharmacy weekly.
For all PTB cases of the homeless, daily DOT is provided
at the DOT clinic of a semi-governmental hospital
located in a poor area of 0.6 km? where 21 000 of the
30 000 total population are daily-paid laborers and
homeless people living in small hostels, shelters, parks
or on roads.®

For monitoring and evaluation of case management,
cohort analysis meetings are held at all 24 ward public
health offices and OCPHO. Information such as treatment
regimen, drug susceptibility testing (DST) results and
type of case support were obtained. One case was to
be discussed twice during the treatment so that any
necessary change of regimen or case support could be
undertaken.

Notification of TB cases is mandatory in Japan,®
with every case of diagnosed TB reported by a clinician
to the local public health office. Individual data are
recorded on a case management card by public health
nurses of the 24 ward public health offices and OCPHO.
Data included on the card are name, date of birth,
sex, occupation, co-morbidities, diagnosis, results
of bacteriological examination, chest X-ray findings,
regimen and treatment outcome. This data are further
entered into the computerized surveillance system.
DST results were not systematically collected before
2001.

The objective of this study was to assess the effect
of the TB control programme, including DOT, in Osaka
City by assessing TB surveillance and routinely collected
data from the programme, including the rate of multidrug
resistant-TB (MDR-TB) between 2001 and 2008.
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METHODS

This is a descriptive and observational study using TB
surveillance and routinely collected data by the TB control
programme. All smear-positive PTB cases registered in
Osaka City from 2001 to 2008 were included for DST
results.

The indicators used included the proportion of all
PTB cases using PZA, DOT implementation rate for
all smear-positive PTB cases of the general public and
for all PTB cases of the homeless, previous treatment
case rate of all PTB cases for the general public and the
homeless and treatment outcome of smear-positive PTB
cases. MDR-TB cases and remainders were assessed by
previous treatment status and other factors for smear-
positive PTB cases.

The homeless are defined in this study as people
who live in parks, on river banks, roads, stations or other
facilities without permission.” The treatment outcomes
are defined as follows: failure — positive culture result
five to 12 months after the start of treatment; default
— treatment is interrupted for more than two months in
total or treatment ended in less than standard duration;®
and case previously treated — a case treated with anti-TB
medicine for at least one month and at least two months
before current treatment. MDR-TB was defined as a case
resistant to both Isoniazid (INH) and rifampicin (RFP).

DSTs are conducted according to the guidelines
in Japan® in three public hospitals and four private
hospitals in Osaka Prefecture and at the national TB
reference hospital. Quality assurance programmes of
DST have showed reliable results for RFP and INH.1°

Aggregated data and the electronic database of
registered cases without name and date of birth were
used and analysed. The x? test was used for trend
analysis of categorical data using Epi Info, and P-values
were used for judging statistical significance.

A multivariate analysis was constructed using
logistic regression models in SPSS to compare MDR-
TB cases with the remainder. Data were only available
at the individual level for age, sex, previous treatment
and residence; therefore, these were used in the model.
Only cases with all these fields completed were
included. The step-wise maximum likelihood estimation
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Figure 1. Notification rate of all TB and smear-positive pulmonary TB, Osaka City, Japan, 2001 to 2008
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with a significance level of <0.2 was used to select the
variables for the logistic regression models.

As the data used in this study were collected through
routine surveillance mechanisms by public health
authorities and did not contain any identifying data,
the office for ethical issues in Osaka City Government
deemed it not necessary to obtain the ethical clearance.

RESULTS

There were 5589 new smear-positive PTB cases
registered between 2001 and 2008; the number
declined from 821 in 2001 to 569 in 2008. DST results
were available for 5030 (90%) of these cases. The
notification rate of all TB and smear-positive TB cases
declined from 2001 to 2008 (Figure 1).

From 2001 to 2008, the proportion of all PTB cases
treated with a regimen containing PZA was maintained
at more than 70% each year. DOT implementation
rates for smear-positive PTB cases of the general
public increased from 0% in 2001 to 68% in 2008
(321 of 473) and increased from 0% to 61%
(114 of 187) for all PTB cases of the homeless during
the same period (Figure 2).

The proportion of all PTB cases with previous
treatment in the general public was stable over the
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study period and was 13.5% overall (1931 of 14 292).
Forhomelesscases, the proportion with previous treatment
declined from 27.4% (97 of 354) in 2001 to 15.1%
(22 of 146) in 2008 (Figure 3). The proportion of all
smear-positive PTB cases that had treatment failure and
default combined declined from 8.0% (52 of 650) in
2001 to 3.6% (20 of 548) in 2006.

For all smear-positive PTB cases, the proportion
of cases with resistance to INH significantly declined
from 9.3% (63 of 681) in 2001 to 5.3% (27 of 505)
in 2008 (P = 0.016). Similarly, the proportion of cases
with resistance to RFP significantly declined from 3.4%
(23 of 681) in 2001 to 2.2% (11 of 505) in 2008
(P = 0.015). The proportion of cases with MDR-TB also
significantly declined from 2.6% (18 of 681) in 2001
to 1.8% (nine of 505) in 2008 (P = 0.017) (Table 1).

The proportion of cases without previous
TB treatment with resistance to INH declined from
6.4% (37 of 579) in 2001 to 4.0% (18 of 446) in
2008, although this was not statistically significant
(P =0.212). There was also a decline from 2.4% (14 of
579)in 2001 to 1.1% (5 of 446) in 2008 for resistance
to RFP in these cases, and this was statistically significant
(p-value = 0.002). MDR-TB also significantly declined
from 1.7% (10 of 579) in 2001 to 0.9% (4 of 446) in
2008 (P = 0.0173) for those cases without previous TB
treatment (Table 1).
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Figure 2. Proportion of TB cases using PZA and DOT and the proportion of homeless cases using DOT, Osaka City,
Japan, 2001 to 2008
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Figure 3. Proportion of TB cases with previous treatment in the general public and for the homeless, Osaka City,
Japan, 2001 to 2008
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For those cases that had previous treatment, the When comparing MDR-TB cases (n = 81) with
proportion of resistance to INH, or RFP or MDR-TB did the remainder of cases (n = 4 609) in the multivariate
not show any significant reduction from 2001 to 2008 model, having MDR-TB was significantly associated
(Table 1). with having had previous treatment (crude OR: 7.89;
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Table 1. Number and proportion of smear-positive pulmonary TB cases with drug resistance to isoniazid and/or
rifampicin by treatment status, Osaka City, Japan, 2001 to 2008
Combined Without previous treatment With previous treatment
Year A any H any R any RH  pj any H any R any RH  pj any H any R any RH

*
cases* p % n % n o, Cases* %

n % n 9% Cases* p % n % n %

2001 681 63 93 23 34 18 26 579 37 64
2002 664 50 75 27 41 17 26 546 29 53
2003 651 37 57 19 29 16 25 568 33 58
2004 633 36 57 11 17 7 11 541 32 59
2005 632 26 41 10 1.6 5 08 555 19 34
2006 644 38 5.9 9 14 4 06 571 28 49
2007 620 45 73 18 29 12 19 548 35 64
2008 505 27 53 11 22 9 18 446 18 4.0

14 24 10 1.7 102 26 255 9 88 8 7.8
15 2.7 6 11 118 21 178 12 102 11 93
16 28 13 23 83 4 48 g &b g &6
7 13 4 0.7 92 4 43 4 43 3 33
4 0.7 2 04 7 7 91 6 7.8 g &89
6 1.1 2 04 73 10 137 3 41 2 27
7 13 5 0.9 72 10 139 11 153 7 9.7
5 11 4 09 59 9 153 6 10.2 5 85

H - isoniazid; R - rifampicin

“All smear positive pulmonary tuberculosis cases that drug susceptibility result is available.

Table 2.
Osaka City, Japan, 2001 to 2008

Comparison between multidrug resistant TB cases

and all other positive pulmonary TB cases,

Multidrug resistance Yes No Crude OR 95% Cl P value  Adjusted OR* 95%ClI P value
Age Less than 40 16 3562 1.00
0.70-2.21 0.462 - - -
40 and above 16 1047 1.24
Sex Female 15 856 1.00
0.38-1.28 0.249 - - -
Male 66 3753 0.70
Treatment  Without previous 20 4141 1.00
treatment
- . 4.96-11.57 <0.001 7.57 4.78-11.98 <0.001
With previous a1 509 7.89
treatment
Residence Any_ we_ird gxcept 26 3307 1.00
Nishinari
1.07-2.81 0.0027 1.58 0.99-2.52 0.053
Homeless, 35 1348 1.73

Nishinari Ward

Crude OR - crude odds ratio; Adjusted OR — adjusted odds ratio; Cl — confidence interval.

* Logistic regression adjusted for the four variables in this table.

95%Cl: 4.96-11.57; P < 0.001, adjusted OR: 7.57;
95%Cl: 4.78-11.98; P < 0.001) and being a resident
of Nishinari ward or homeless (crude OR: 1.73; 95%Cl:
1.07-2.81, adjusted OR: 1.58; 95%Cl: 0.99-2.52;
P = 0.053). Having MDR-TB was not associated with
sex or age group (Table 2).

DISCUSSION

Since the strengthening of the TB control programme
in Osaka City and the implementation of the STOP TB
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Strategy, all TB indicators have improved. The goal
of the Stop TB Strategy to reduce the TB notification
rate to 50 per 100 000 by 2010* was almost reached
in 2008 with a notification rate of 51 per 100 000.
Improvements in TB indicators included increases in
the proportion of cases using PZA in their treatment
regimen and the implementation rate of DOT,
reductions in the proportion of cases with treatment
failure and default, and reductions in the proportion
of previous treatment of the homeless and the
proportion of cases with drug resistance, including
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MDR-TB. The proportion of homeless cases with previous
treatment declined before DOT started in 1997 because
PZA was introduced in 1996 in Japan, and PZA usage
rates had already reached 56% before DOT started.
As all PTB homeless cases including resistant TB were
targeted for daily DOT, the treatment outcome of resistant
TB cases should also be improved. Thus it would be
logical that the reduction of the failure and default rate
would lead to the reduction of the previous treatment
rate and to the reduction of TB transmission, including
resistant TB, in the community.

The homeless are a high-risk group for TB
infection in Osaka City; this has also been reported in
the United States of America where drug-resistant TB
is also significantly higher in homeless individuals,**
and in London where homelessness was associated
with the risk of multidrug resistance, poor adherence
to treatment and loss to follow-up.'? DOT for homeless
cases has been introduced in urban areas of Japan
such as Tokyo, Yokohama, Kawasaki and Nagoya since
1997 and has resulted in improved treatment success
rates.!®# In Shinjuku, Tokyo, after the introduction
of DOT for the homeless and foreigners from 2000 to
2006, the re-treatment rates decreased from 19.4% to
10.0% (P < 0.001) and MDR-TB rates from 1.6% to
0.2% (P = 0.042).'% The same findings were observed
with this study, suggesting that strengthening control
activities for this high-risk group, including the use of
DOT, can be effective.

The main limitation of this report is that only
smear-positive PTB cases were studied as these are the
only cases for which drug resistance is recorded. Based
on surveillance data for 2008,® our sample potentially
missed an additional 40% of cases that were
bacteriologically  confirmed but smear-negative.
As a result of this study, the drug resistance of all
bacteriologically positive TB cases are now being
recorded. Another limitation for our multivariate
analysis is that the individual case data did not contain
occupation, education, use of PZA, type of DOT and other
factors, and therefore these could not be included in the
model. Lastly, as the data are from routine systems, the
entering rate might have varied among different ward
public health offices.

Despite these limitations, this analysis of TB
surveillance and routinely collected data from the

programme showed a statistically significant reduction
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in the proportion of TB cases with drug resistance
from 2001 to 2008. This most likely resulted from
the improvements in treatment outcome which were
made possible by strengthening TB control activities,
including DOT implementation for homeless cases, in
Osaka city.
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