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The 77th Annual Meeting Symposium

UP-TO-DATE UNDERSTANDING OF TUBERCULOSIS IMMUNITY

Chairpersons: ' Masao MITSUYAMA and *Kiyoko AKAGAWA

Abstract This symposium was organized to provide the up-
to-date knowledge on tuberculosis immunity, especially on
the understanding of cytokines or Thl cells involved in
pathophysiology/protective immunity and vaccine develop-
ment.

Dr. Kazuo Kobayashi (Osaka City Univ.) reported their
findings on the immune response to bioactive lipid component
from M. tuberculosis, trehalose-dimycolate (TDM) and sulfo-
lipid (SL) in mice. Their unique and novel finding was that
TDM is capable of inducing T-dependent immune response
in euthymic mice. The specific immune response in TDM-
immune mice was consisting of CD4+ cell response and
expression of chemokines, inflammatory cytokines and then
TH1-related cytokines. In contrast, SL. did not show such an
activity. TDM may be one of the protective antigens and may
modulate the specific immune response of the host.

Dr. Isamu Sugawara’s group (JATA) has examined the in-
volvement of various cytokines in the host response to aero-
solic infection with virulent strain of M. tuberculosis by using
cytokine-knockout mice. The single deletion of IFN-y or
TNF a resulted in a severe lesion of multiple necrosis with-
out granuloma, and cytokine mRNA level other than knocked
out cytokine was normal, suggesting that IFN- y and TNF «
are principally important cytokines. In knockout mice for
IL-12 or IL-18, necrotic lesion was not induced after infection
and the pathological change was not so significant as in IFN-
7y / TNF a knockout mice. By using IFN- y knockout mice,
it became possible to generate a granulomatous lesion with
central necrosis and cavity resembling the lesion in humans.
These mouse model appeared to be useful in the analysis of
pathophysiology of human tuberculosis.

Dr. Kazuyoshi Kawakami (Ryukyu Univ.) reported the im-
portance of THI cytokines in anti-tuberculous immunity. By
using IL-12, IL-18 knockout mice or double knockout mice,
it was shown that IL-12 exhibits more important role than
IL-18 in the protection. A possible contribution of IL-23 was
also suggested. In most of the clinical cases of tuberculosis,
the production of IL-12, IL-18 and IFN- y is increased, how-
ever, the group of relatively lower cytokine production did
not respond well to the treatment. In addition, the plasma lev-
el of one of the chemokines, IP-10, was shown to be an indi-
cator for the severity of the disease. Thus, some cytokines

appear to be employable for the novel treatment in the near
future.

Dr. Saburo Yamamoto (NIH) summarized the recent ad-
vance in the understanding of biological function of CpG
motifs. Immunostimulatory DNA is effective in the modula-
tion of TH1/TH2 polarity and the enhancement of protective
immunity to M. tuberulosis in animals. CpG motif (immuno-
stimulatory DNA) appears to exert its activity by signaling
cascade via TLRY resulting in NF- B activation and cytokine
gene expression. Analysis of basic mechanism of action by
CpG motif should pave the way to the clinical application in
the future.

Dr. Masaji Okada (Kinki Chuo Hospital) reported the cur-
rent situation in the development of novel vaccines against
tuberculosis. They have extensively constructed and exam-
ined the efficacy of various types of vaccines including sub-
unit, DNA and recombinant BCG vaccines. Various vector
systems have been tested for DNA vaccine. As immunizing
antigens, a-Ag, ESAT-6, HSP65, 38kD-lipoprotein and so on
have been employed. A large body of experimental data are
accumulating for final evaluation, and among them, it is note-
worthy to mention that HSP65DNA+IL-12DNA was 100
times more effective than conventional BCG in animal model.
Among subunit vaccines, Mtb72f vaccine appears to be one
of the promising candidates. In addition to the trial with
various candidates, they have established a new mouse model,
SCID/human PBL. This model animal has been employed for
the development of vaccine effective for the induction of
ESAT-6-specific human T cells.

Key words: Anti-tuberculous immunity, TH1, Cytokine,
Vaccine
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The 77th Annual Meeting Symposium

TOWARDS SUCCESS OF TUBERCULOSIS TREATMENT

Chairpersons: ' Toyoo SAKURAYAMA and *Takeko YAMASHITA

Abstract The most important aim of tuberculosis control is
to increase treatment success rates. Therefore, it is necessary
to prevent unfavourable outcomes and multi-drug resistant tu-
berculosis to achieve the goal. Our national average figure of
tuberculosis success rates between 1991 and 1996 has been
79.9 percent, which did not reach the WHO recommended
success rate of 85 percent. The geographical discrepancy be-
came bigger by years and the high death rate among the elder-
ly owes very much the low success rates. There are two major
factors that contribute the relatively low success rates in
Japan. One factor is age and another is high incidence rate in
urban area. Our previous study showed that 30.2 percent of

the total tuberculosis patients were over 70 of age with the
higher death rate and lower success rate than those younger
than 70. High default rates in urban area have greatly contrib-
uted to the low success rates. There was huge difference of
highest success rate and lowest one, 86.7 and 53.4 percent,
respectively.

Lively discussion towards tuberculosis elimination was
done in this symposium. The major topics were unique re-
gional activities and cost-effective analysis of DOTS in urban
setting.

1. Hospital DOTS was presented by Ms. Yukiko Saito,
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RN. She shared the experience of her DOTS practice and
evaluation method of hospital DOTS in the Fukujuji hospital.
Their questionnaire results showed that DOTS group had low-
er percentage of imperfect pill taking and indicated the impor-
tance of hospital DOTS for the smooth transition to outpatient
DOTS.

2. Ms. Kazuyo Arima, RN presented her health center
DOTS strategy (Fureai DOTS) in Osaka city. Osaka city has
the highest tuberculosis incidence rate that is equivalent to
that of Nepal due to the high incidence among street persons.
Tuberculosis control has been the city's rolling cry. The com-
ponents of Osaka tuberculosis control are; (1) indiscriminate
DOTS for street people and smear positive patients (Airin
DOTS and Fureai DOTS) and (2) the patients follow up meet-
ing (Cohort Kaigi). The number of health care providers who
adopted DOTS has been increasing because of their active
campaign of DOTS. This also stimulates the motivation of
public health nurse to involve tuberculosis control.

3. The patient management using follow up chart (Cohort
Kansatsubo) was presented by Ms. Yoko Nagata, RN in
Itabashi Ward Health Center. The results of follow-up obser-
vation in 2000 revealed low success rate (72.3 percent), high
proportion of bacteriological non-confirmation, and low pub-
lic health nurse involvement rate. These figures ameliorated in
accordance with the introduction of their unique follow-up
method. The better outcome may be because of better collabo-
ration among public health nurses according to Ms. Nagata.
Their next ambition is to establish the standardized care for
tuberculosis patients throughout the Itabashi ward.

4. The endeavour of Kobe city was presented by Dr. Chika
Shirai, MD. Kobe city set up their goals by conducting follow
up meeting (Cohort Kentoukai) ; 85 percent of success rate,
less than 5 percent of default and failure, 90 percent of pa-
tients with the public health nurse encounter, 100 percent in
bacteriological confirmation and indiscriminate contact inves-
tigation. The default/failure rates reduced from 11 to 4 per-
cent. She also emphasized on the prospective plan, e.g., com-
bination of their cohort based follow up chart and tuberculosis
surveillance system, DOTS, reporting and recording system
up date, expansion of standardized tuberculosis treatment, col-

laboration with other organization for patients follow-up, and
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integration of tuberculosis diagnosis committee.

5. The cost-effectiveness analysis of Japanese DOTS
among homeless persons in Osaka city was presented by Dr.
Moriyo Kimura, MD in the Research Institute of Tuberculo-
sis. The results showed that DOTS was more cost-effective
than non DOTS mainly due to low default rate and short hos-
pitalization. However, the success of DOTS is not simply be-
cause of implementation of DOTS strategy but the person to
person relationship between public health nurses and tubercu-
losis patients is the most important issue. In other words,
DOTS would be highly cost-effective only if public health
nurse involvement existed. This presentation also suggests
that DOTS in slum area may reduce the burdens of poverty
that is an important factor of tuberculosis.

6. Final presenter, Dr. Isao Kurosu, MD, shared his experi-
ence in his hospital. He emphasized the importance of DOTS
implementation as the standardized treatment. The most im-
portant point for the DOTS introduction is that each patient
understands that DOTS equalizes patients opportunities and
confirms their pull taking, according to him. His presentation
was concluded with that the collaboration with other health
personnel such as nurses and public health nurses should be
the key for the success of hospital DOTS.

In summary, DOTS is an important and highly cost-effec-
tive strategy for tuberculosis control in Japan. The establish-
ment of human relationship between patients and health care
providers is the key issue. Doctors should collaborate with
other health personnel to make the Japanese DOTS success-
ful.

Key words: Hospital DOTS, Outpatient DOTS, Cohort chart,

Cohort meeting, Cost-effective analysis
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