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703Transmission of Tuberculosis (II) /M. Aoki

Abstract　In the previous paper (Kekkaku. 2004 ; 79 : 509_

518), the author has made a review on (1) development of 
droplet nuclei infection theory, (2) experimental basis and (3) 
epidemiological evidence of droplet nuclei infection, and has 
discussed about the factors influencing on tuberculosis infec-
tion. Various mode of transmission of tubercle bacilli from 
nonpulmonary  sources  was  reviewed  in  the  present  paper, 
such as (1) infection from cutaneous tuberculosis, (2) infection 
in the bacteriology laboratory, (3) infection by needle stick, (4) 
transmission by bronchoscopic examination, (5) tuberculosis 
infection in the autopsy room, (6) infection followed vaccina-
tion and/or cortico-steroid injection therapy, (7) congenital 
tuberculosis, and (8) other rare transmission of tuberculosis. 
Moreover, three topics concerning tuberculosis infection were 
discussed, they are (1) tuberculosis infection risk index, (2) 
highly infectious case, and (3) virulence and infection. Infec-

tion risk index is the product of smear positivity (expressed by 
Gaffky Grading) by duration of cough (expressed by month). 
This index is being used widely at the occasion of contact 
survey at present in Japan so that instructions for use were 
discussed. 

Key words : Tuberculosis infection from nonrespiratory sourc-
es, Infection risk index, Highly infectious case, Virulence and 
infection
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TRANSMISSION OF TUBERCULOSIS （II）
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of  Mycobacterium  tuberculosis  CDC1551  and  H37Rv  in 
rabbits  evaluated  by  Lurie’s  pulmonary  tubercle  count 
method. Infection Immunity. 1999 ; 67 : 4931_4934.
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Abstract　[Study design] Time to detect growth of M. tbc by 
BACTEC MGIT 960 system was examined in sputum speci-
mens  collected  from  114  patients  with  active  pulmonary 
tuberculosis before and during antituberculosis therapy. By 
measuring  TTD  under  chemotherapy,  we  tried  to  quantify 
mycobacterial growth and determine the sensitivity of MGIT 
system. 
　[Results] The mean TTD significantly decreased in response 
to an increment in the range of the quantitation scale for solid 
media. Moreover, the TTD negatively correlated with colony 
counts (ρ＝－0.636, P＜0.01). When automated monitoring 
continued until Day 28 after incubation, MGIT system had 
been capable of detecting 98％ of Ogawa-positive specimens. 
The receiver operating characteristic (ROC) curve was plotted 
to determine the sensitivity and specificity in MGIT system, 
indicating the sensitivity of 98.3％ corresponding cutoff level 
for TTD of Day 28. 

　[Conclusion] Measuring TTD in MGIT system could allow 
estimating the mycobacterial growth in similarly quantitative 
manner.  The  appropriate  endpoint  of  monitoring  could  be 
decided  as  4  weeks,  accurately  reflecting  an  outcome  of 
cultivation with solid media.

Key   words : Mycobacterium   tuberculosis,   Mycobacteria 
Growth  Indicator  Tube  (MGIT)  system,  Ogawa  medium, 
Culture
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Abstract　[Purpose]  We  evaluated  the  cause  of  death  in 
patients with active tuberculosis.
　[Object and Method] 40 patients (male 32, female 8, mean 
age 76 years old), died under treatment for tuberculosis during 
1999 to 2002 in our hospital, were analized. We compared 
patients’  backgrounds,  complications,  extent  of  pulmonary 
tuberculosis, and outcome of the treatment between 40 died 
cases and 162 patients who were supposed to be successfully 
treated by cohort analysis (control group).
　[Results] 17 cases died of tuberculosis and 23 cases died of 
non-tuberculous  diseases.  Pneumonia  occupied  the  top  (9 
cases) in the latter group. Died cases were higher in age and 
showed  larger  performance  status  score  than  the  control 
group. Further, laboratory findings revealed poorer nutritional 
conditions  and  higher  inflammatory  reactions  in  the  died 
group. The duration of symptoms before admission seemed to 
be longer in the died group, however, the difference with the 
control was not significant. All of the died group had compli-
cations and the rate of having liver diseases and cerebrovascu-
lar diseases was higher than that of the control group. Further-
more, the extent of lung lesions was more extensive in the 
died  group.  The  frequency  of  changing  drugs  due  to  side 

effects was higher in the died group, therefore, the proportion 
of cases completed the standard treatment was lower in the 
died group.
　[Discussion and Conclusion] Impossibility of continuing 
the standard treatment gave unfavorable impact in the died 
cases  rather  than  the  delay  in  their  admission.  Due  to  the 
above reasons, negative conversion of their sputum culture 
was difficult, and they died of tuberculosis directly or indi-
rectly. Some of the patients who died of pneumonia (non-
tuberculous death) might be included in cases died of tubercu-
losis. 

Key   words : Tuberculous   death,   Non-tuberculous   death, 
Pneumonia, Standard treatment
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Abstract　[Purpose] To investigate the reasons of acquiring 
drug resistance among MDR TB cases and to learn lessons 
for the prevention of acquiring of drug resistance. 
　[Method] Retrospective review of 159 MDR TB cases who 
were treated at Fukujuji Hospital from 1990 January to 2003 
August. 
　[Result] We found that among 159 cases, 48 cases were 
infected with multidrug resistant M. tuberculosis bacilli, 35 
cases acquired drug resistance, 7 cases were with the history 
of tuberculosis treatment before 1970 only, and that remain-
ing 69 cases were difficult to evaluate because of the lack of 
informations on previous drug susceptibility tests. Among 35 
cases that acquired drug resistance, the drug susceptibility 
test patterns before becoming MDR TB were categorized as 
follows : 12 HR susceptible, 18 H resistant R susceptible, 3 R 
susceptible (H unknown), and 2 H susceptible R resistant. The 
factors that may have influenced to acquire MDR were lack of 
modification  of  the  regimen  after  knowing  drug  resistance 
among H resistant R susceptible cases, and defaulting among 
cases  that  were  not  evaluated  (15/69)  and  H  resistant  R 

susceptible cases (3/18). 
　[Discussion] Control of MDR TB needs to be strengthened. 
Proper drug susceptibility test, proper choice of drugs at the 
beginning  of  treatment  and  modification  of  treatment  after 
knowing drug susceptibility test results are important for the 
prevention of MDR TB. Ensuring patient adherence to treat-
ment is important in the medical institutions where drug sus-
ceptibility test is not properly done, in particular, for H resistant 
R susceptible cases, and guidance to these institutions by the 
public health centers should be intensified.

Key words : Multidrug-resistant tuberculosis, Acquired drug 
resistance, Preventable
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735Diagnostics Using Mtb Antigens /N. Harada et al.

Abstract　[Purposes] To determine the optimum cut-off level 
of  a  newly  developed  method  for  diagnosing  tuberculosis 
infection based on whole-blood interferon-gamma measure-
ment, and to study the basic characteristics of the method. 
　[Study Subjects] 1) A total of 220 young, healthy individ-
uals  having  no  apparent  exposure  to  tuberculosis  infection, 
most of whom have had a vaccination with BCG vaccine. 2) 
One hundred eighteen tuberculosis patients who were diag-
nosed by positive Mycobacterium tuberculosis on culture. 3) 
A group of 75 youngsters exposed to an infectious tuberculo-
sis patient and who showed a strong tuberculin reaction (with 
erythema diameter of 30 mm or more). 
　[Method] Whole-blood specimens of donors were stimu-
lated with antigens, i.e., ESAT-6 and CFP-10, and then cul-
tured. Plasma concentrations of interferon-gamma discharged 
were then determined with QuantiFERON○R -CMI. Correlation 
between  interferon-gamma  concentrations  in  response  to 
ESAT-6 and CFP-10, and their correlation with Mantoux test 
results were analyzed for various categories of donors. The 
Receiver  Operating  Characteristics  analysis  was  performed 
considering the loss due to misclassification. 
　[Results and Discussion] The optimum cut-off level was 
determined as 0.35 IU/ml for both ESAT-6 and CFP-10. This 

gave the test a sensitivity of 89.0％ and specificity of 98.1％ in 
detecting tuberculosis infection. The correlation of interferon-
gamma response with tuberculin tests among BCG-vaccinated 
individuals was low, which suggested that the test was not 
influenced by previous BCG vaccination. The low correlation 
between ESAT-6 and CFP-10 tests suggested that the simulta-
neous use of the two tests was beneficial. As in the case of 
clinical tests in general, the cut-off should be set at a lower 
level when the test is applied to high prevalence situation and 
vice versa.

Key words: Latent tuberculosis infection, Diagnostics, ESAT-
6, CFP-10, IFN-γ, ELISA
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Abstract　

Developement of MAC lung disease
　An increase of nodular bronchiectatic type of MAC lung 
disease  becomes  a  problem  among  respiratory  physician 
today. The reason is still unknown, but it seems to be globally 
recognized that this type of MAC disease is developing par-
ticularly in middle-aged woman. Some papers mentioned the 
existence of such type of MAC lung disease already early in 
the  70s,  in  Japan.  Yamamoto  described  that  17  cases  of 
middle lobe type lung disease out of 154 non-photochoromo-
gen cases, and 76.5％ were female, in 1970. Shimoide also 
pointed such type of 39 cases out of 240 MAC lung disease 
and 84.6％ were female, in 1980. Prince reported MAC lung 
disease seen in old and middle age female of 21 cases includ-
ing lethality example of 4 cases without a precedent disease in 
1989.  After  his  report,  the  international  consensus  of  this 
peculiar type of MAC lung disease seems to be spread. 
　In 1989, we compared 72 cases of nodular bronchiectatic 
type of MAC lung disease and 56 cases of diffuse panbron-
chiolitis (DPB) that was a most typical chronic airway disease 
at that time in Japan. The average age of disease onset of DPB 
group was 37.0±16.3 years old and that of MAC group was 
54.5±16.3 years old. The percentage of female was 32％ 
in DPB group and 87.5％ in MAC group. It was highly pos-
sible that two groups belong different parent population. We 

could grasp that nodular bronchiectatic type of MAC lung 
disease patients is a unique group. We observed the serial 
films of 21 cases of nodular bronchiectatic MAC lung disease, 
and divide the progression of the disease to sequential 7 steps 
as Fig. 1. Small nodules progress to cavities in mean about 10 
years. 
　However, why is MAC which is opportunistic pathogen 
with  weak  virulence,  able  to  form  a  lesion  at  unimpaired 
lung parenchyma?  Is there really normal site?  Why dose it 
start from lingula?  Why is MAC seen a lot in woman?  While 
it  is  extremely  pathognomonic  clinical  picture,  and,  is  an 
extremely interesting problem, most are still unidentified. 
Study of MAC lung disease treatment
　It was known that Mycobacterium kansasii lung disease is 
healed with a chemotherapy like analog of anti-tuberculosis 
chemotherapy, already in those days. However, the results of 
MAC lung disease chemotherapy were extremely poor. We 
tried  to  express  a  physicians  experience  quantitatively  as 
follows, in 1987. The results of 8 weeks sputum culture on 
Ogawa  egg  medium  were  converted  semi-quantitatively  to 
CFU  numbers  based  on  “Japanese  standard  guideline  of 
Mycobacterium tuberculosis inspection”. We exhibit the ratio 
of post-treatment consecutive 6 months culture yield to pre-
treatment culture yield as response rate, about 110 pulmonary 
MAC cases. Through this study, we clarify the followings. 

－－－－－－－－ Memorative Lecture by the Imamura Award Winner－－－－－－－－

CLINICAL  STUDY  FOR  DEVELOPMENT  OF  NONTUBERCULOUS  
MYCOBACTERIAL  LUNG  DISEASE

Atsuyuki KURASHIMA

肺MAC症長期予後

　以上のように肺MAC症は依然難治な疾患であること

は言うまでもないが，生命予後の点ではどうかを1953

年以降の当院受診201例の肺MAC症で発病を発端とし，

初診時80歳以上および他因死例は除外し検討した結果

での生存中央値は7,332日であった。

　これらをさらに様々な群別で検討すると肺結核後遺病

変に成立するタイプより中葉舌区型（nodular bronchi-

ectasis type）のほうが明らかに予後は良かったが，初発

時の年齢では有意差がなかった。また初診時の病型を結

核病学会分類の拡がりに応じ区分すると病巣合計面積の

少ないほうが明らかに良かった。

　初回治療から CAMを含む化学療法を施行した場合の

予後については，観察期間がまだ不十分であるが良い傾

向が見られた（Fig. 3）。
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The results of chemotherapy do not correlate susceptibility 
test  for  Mycobacterium  tuberculosis.  Multidrug  regimen  is 
more useful. Small extent of lesion is more responsive. Com-
bination with aminoglycoside chemotherapy is more effective. 
These conclusions were almost same as the ATS guideline of 
1990. 
　New drugs such as, new macrolides and new quinolones 
appeared for pulmonary MAC treatment through the feedback 
from systemic MAC complicated AIDS treatments from the 
latter half of 90’s. We measured the sensitive strain ratio at 2 
mcg/ml of OFLX, CPFX, LVFX about 990 clinical isolates 
and could expect availability for M.kansasii or M. fortuitum, 
but these new quinolones are not enough effective for MAC. 
Also we examined MIC for various antimycobacterial agent 
by 50 MAC clinical isolates, and we could expect a certain 
availability  of  SPFX,  GFLX,  CPFX,  CAM  for  MAC.  The 
availability of clarithromycin (CAM) has been established 
through  many  randomized  clinical  trials  for  disseminated 
MAC complicated AIDS, but for pulmonary MAC, complete 
cure is still difficult if we use CAM including regimen. 
　We  performed  surgical  treatment  for  relatively  young 
patients with localized lesions. We carry out the adaptation 
reference such as Table, now. The localization of the lesions 
become a problem at surgical resection. Through the study of 
our 55 surgical treatment cases, 8 cases (67％) relapsed out of 
12 cases which had destructive airway structure in unresected 

lung field. On the other, only 1 case relapsed (10％) relapsed 
out of 10 cases without airway destruction in unresected lung. 
Therefore,  even  if  there  is  a  little  dispersal  focus  without 
airway destruction in the other pulmonary lobe except purpose 
focus of resection, it seems that control is possible by post 
operational chemotherapy. 
Long survival
　As overall consequence, we calculate the survival curves 
of 201 pulmonary MAC patients visited Tokyo National Hos-
pital from 1953. The survival medium value was 7332 days. 
The prognosis of nodular bronchiectatic type was better than 
that of post-tuberculosis type. Extent of disease measured by 
chest X-ray examination at the time of first visit may be a 
most affecting factor to the survival rate. 

Key words : Nontuberculous mycobacteriosis, Nodular bron-
chiectatic type, Chemotherapy, Surgical treatment 
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Abstract　Tuberculosis  control  program  in  Japan  focuses 
more on completion of treatment. The activities for patients to 
complete treatment are being actively done with collaboration 
between nurses of hospitals and public health nurses of the 
health centers.
　In  2000,  Ministry  of  Health  Welfare  announced  DOTS 
program version Japan. As a result, health centers of big cities 
implemented  DOTS  for  homeless  tuberculosis  patients  and 
hospitals DOT for in-patients. In 2003, the government demon-
strated  the  scheme  of  DOTS  strategy  Expansion  Program 
version Japan, which includes community DOTS types to be 
selected depend upon the risk of default with an individual 
patient. It is necessary to develop and utilize social and human  
resources  in  the  community  to  expand  surely  supporting 
system  for  patient’s  compliance.  Mutual  understanding  and 
collaboration  of  the  relevant  organizations  become  very 
important.
　In this symposium, four panels from hospital, clinic and 
public health center discuss on the current situation and chal-
lenge of supporting system and the assessment of treatment 
outcome. 

1.  DOTS   implementation   with   collaboration   on   nursing 
activities  between  hospital  and  public  health  center  in 
Kyoto Prefecture : Ikuyo HIROHATA (National Hospital 

Organization Minami Kyoto National Hospital)
2.  From  standpoint  of  clinical  practice : Hidenori  MASU-

YAMA  (Japan  Anti-Tuberculosis  Association  Shibuya 
Clinic) 

3.  The activities for case support based on DOTS Program in 
Wakayama   Prefecture : Kimiko   KAWASAKI   (Tanabe 
Public Health Center, Wakayama Prefecture)

4.  Assessment  of  supporting  activities  for  patient’s  com-
pliance : Tomoko TAKANO (Uki Public Health Center, 
Kumamoto Prefecture)

　Three speakers gave additional comments and advice on 
quality supporting and nursing activities for patient’s com-
pliance  through  good  coordination  between  hospitals  and 
publics health centers.
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