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PNEUMOCONIOSIS AND MYCOBACTERIAL INFECTION

Chairpersons : '"Masamitsu KIDO and *Mitsunori SAKATANI

Abstract This symposium was organized to provide recent
informations concering pneumoconiosis and mycobacterial
diseases in Japan. Pneumoconiotic workers have been decreas-
ing in number and in severity because of change in industrial
structure and improvement of occupational health measures.
But radiological figures of dust exposed worker are going to
be complex and be difficult for diagnosis due to aging, smok-
ing and of complicated respiratory and non-respiratory
diseases. Major complications such as pulmonary tuberculosis
and tuberculous pleurisy are decreasing but non-tuberculous
mycobacterial infections have become common among dust
exposed workers.

Dr. Katsuhiro Suzuki (National Kinki-Chuo Hospital) report-
ed pulmonary tuberculosis complicated with pneumoconiosis.
A few reports regarding tuberculosis with pneumoconiosis
have been published in recent years, particularly in Japan.
Thus, clinical characteristics of the cases in our hospital
between 1998 and 2003 were summarized here. There were
22 such patients, who consisted of 21 men and one woman
and were 49 to 91 years old. There were 19 cases with
silicosis, two cases with asbestosis, and one case with
siderosis. Bilateral and cavitary lesions in a chest XP were
revealed in 82% and 29% of the cases, respectively. Standard
chemotherapeutic regimens consisted of three or four drugs
with a prolonged period were found to be as effective as that
for healthy subjects, judging from the sputum conversion rate
after 8§ week treatment.

Dr. Toshiyuki Yamauchi (Keihai Rosai Hospital) reported,
based on autopsy findings, trends in combined-type tuberculo-
sis accompanying pneumoconiosis. The study period was
divided into first (1963—1980) and second (1981-2000) stages
based on year of patients death. To assess the therapeutic
efficacy of antituberculosis agents, patients with combined-
type tuberculosis were pathologically divided into those with
active tuberculosis and those with inactive tuberculosis. The
incidence of active tuberculosis during the second stage was
significantly lower than that during the first stage. In both first
and second stages, the average age of death for patients with
inactive tuberculosis was older than that for those with
active tuberculosis. It was shown that active combined-type
tuberculosis was resistant to antituberculosis therapy and the
prognosis of those patients tends to be poor. But for all
patients with active and inactive combined-type tuberculosis,
the average age of death was comparable to that of patients
without tuberculosis in each stage. The results indicated that
the antituberculosis agents were effective to combined-type
tuberculosis.

Dr. Kiyonobu Kimura (Iwamizawa Rosai Hospital) carried

out retrospective studies on some clinico-epidemiologic pro-
blems in the cases accumulated in his hospital during the past
49 years. Since his cases consist of various different patho-
logical changes, he has adopted the term “pneumoconiosis
complicated with pulmonary tuberculosis” instead of silico-
tuberculosis. The results were summarized as follows:

(1) The rates of active pulmonary tuberculosis out of 1051
total dead cases were 43.8% (28/64) from 1955 to 1964,
28.8% (62/215) from 1965 to 1974, 24.7% (93/376) from
1975 to 1984, and 10.1% (40/396) from 1985 to 1994.

(2) The rates of those who died of pulmonary tuberculosis
were 17.2% (11/64) from 1955 to 1964, 9.3% (20/215) from
1965 to 1974, 1,9% (7/376) from 1975 to 1984, and 3.3%
(13/396) from 1985 to 1994, respectively.

(3) The average age of death of pulmonary tuberculosis has
become older and is not significantly different from that of
pneumoconiosis patients who died of other cause.

(4) The rate of sputum negative conversion was only 9.1%
(3/33) during the first 10 years (from 1955 to 1964). On the
other hand, 95% (21/22) in the recent 9 years (from 1993 to
2002).

(5) Out of the 104 autopsy cases in whom pneumoconiosis
and tuberculosis were diagnosed pathologically, 64 cases were
combined form of tuberculosis, and other 40 cases were
complicated form of tuberculosis.

Dr. Hiroki Morita (Asahi Rosai Hospital) studied the
nontuberculous mycobacteria (NTM) in the patients with
pneumoconiosis and the clinical courses of the 4 types of
pneumoconiosis complicated with NTM pulmonary disease.
NTM were detected in the 73 (29%) of 252 pneumoconiosis.
The 14 species (M. gordonae, M. avium, M. terrae, M. fortui-
tum, M. nonchromogenicum, M. peregrinum, M. intracellulare,
M. szulgai, M. abscessus, M. simiae, M. chelonae, M. scroful-
aceum, M. xenopi, M. triviale) were identified. In the long-
term follow-up study of the pneumoconiosis patients com-
plicated by NTM pulmonary disease, it was very difficult to
catch the onset of NTM pulmonary disease because the
clinical signs and symptoms were nonspecific and the
radiographic findings moved very slowly.

Dr. Mitsunori Sakatani (National Kinki-Chuo Hospital)
reviewed the laws related safety and health for dust exposed
workers, pneumoconiosis and tuberculosis, and he pointed
out importance for prevention, diagnosis, treatment and com-

pensation.

Key words : Pneumoconiosis, Silicosis, Tuberculosis, Non-

tuberculous mycobacteria, Related laws
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Abstract Recent development of tuberculosis in Japan
tends to converge on a specific high risk group. The
proportion of tuberculosis developing particularly from the
compromised hosts in the high risk group is especially high.
At this symposium, therefore, we took up diabetes mellitus,
gastrectomy, dialysis, AIDS and the elderly for discussion.
Many new findings and useful reports for practical medical
treatment are submitted ; why these compromised hosts are
predisposed to tuberculosis, tuberculosis diagnostic and reme-
dial notes of those compromised hosts etc. It is an important
question for the future to study how to prevent tuberculosis
from these compromised hosts.

1. Tuberculosis in diabetes mellitus: aggravation and its im-
munological mechanism: Kazuyoshi KAWAKAMI (Depart-
ment of Internal Medicine, Division of Infectious Diseases,
Graduate School and Faculty of Medicine, University of the
Ryukyus)

It has been well documented that diabetes mellitus (DM) is
a major aggravating factor in tuberculosis. The onset of this
disease is more frequent in DM patients than in individuals
with any underlying diseases. However, the precise mecha-
nism of this finding remains to be fully understood. Earlier
studies reported that the migration, phagocytosis and bacteri-
cidal activity of neutrophils are all impaired in DM patients,
which is related to their reduced host defense to infection with
extracellular bacteria, such as S. aureus and E. colli.

Host defense to mycobacterial infection is largely mediated
by cellular immunity, and Th1-related cytokines, such as IFN-
Y and IL-12, play a central role in this response. It is reported
that serum level of these cytokines and their production by
peripheral blood mononuclear cells (PBMC) are reduced in
tuberculosis patients with DM, and this is supposed to be
involved in the high incidence of tuberculosis in DM. Our
study observed similar findings and furthermore indicated that
IEN- 7 and IL-12 production by BCG-stimulated PBMC was
lower in poorly-controlled DM patients than that in well-
controlled DM patients and healthy subjects. Thus, these
clinical data suggest that the high incidence of tuberculosis
in DM patients is due to the impaired production of Thl-
related cytokines. However, direct evidences to prove this
possibility remain to be obtained.

In 1980, Saiki and co-workers reported that host defense
and delayed-type hypersensitivity response to M. tuberculsosis
was hampered in a mouse DM model established by inject-
ing streptozotocin (Infect Immun. 1980; 28: 127-131). We
followed their investigation with the similar observations.
Interestingly, levels of IFN- ¥ and IL-12 in serum, lung, liver
and spleen after infection were significantly reduced in DM
mice when compared with those in control mice. Considered
collectively, these results strongly suggest that the reduced
production of Thl-related cytokines leads to the susceptibility
of DM to mycobacterial infection.

However, it remains to be understood how DM hampers the
synthesis of Thl-related cytokines. In our preliminary study,
the production of these cytokines by PBMC from DM patients
and healthy subjects was not affected under a high glucose
condition. Thus, it is not likely that the increased level of glu-
cose directly suppresses the cell-mediated immune responses.
Further investigations are needed to make these points clear.

2. A study of gastrectomy cases in pulmonary tuberculosis
patients : Takenori YAGI (Division of Thoracic Disease,
National Chiba-Higashi Hospital)

Patients who have undergone gastric resection are consid-
ered at increased risk of developing pulmonary tuberculosis.
I have investigated the role played by gastrectomy in giving
rise to pulmonary tuberculosis.

Of 654 pulmonary tuberculosis patients admitted to Nation-
al Chiba-Higashi Hospital from January 1999 to December
2001, 55 patients (31-84 years old, mean 63.5 = 12.5 years,
48 males and 7 females) had the history of gastric resection.
The incidence of gastrectomy among patients with pulmo-
nary tuberculosis was 8.4 percent. The mean age of gastric
resection was 50.2 &= 16.6 years, and the mean interval from
gastrectomy to pulmonary tuberculosis was 13.6 &= 11.0 years.
On admission to our hospital, 34 out of 55 cases were smear
positive by sputum examination for acid-fast bacilli and 39
cases had cavitary lesions on chest X-ray. Gastrectomy was
done due to carcinoma of the stomach in 31 cases, gastric
and/or duodenal ulcer in 21 cases, adenomatous polyp in two
cases, and accidental injury in one case. 52 patients im-
proved, but three cases died due to pulmonary tuberculosis.
No one had recurrence of carcinoma of the stomach.
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Body weight, Body Mass Index, Prognostic Nutritional In-
dex (PNI; 10 X serum albumin concentration + 0.005 X pe-
ripheral lymphocyte count) which was proposed by Onodera,
serum albumin level and serum total cholesterol level were
lower in the gastrectomy group than in the non-gastrectomy
group.

I calculated the odds of tuberculosis among gastrectomy
patients to be 3.8 times that of appropriate controls.

This study confirms that gastrectomy is one of the risk
factor (s) of tuberculosis. However, whether gastrectomy in
itself is a risk factor or whether it is secondarily associated
with another risk factor such as underweight status and/or in-

adequate nutrition following surgery remains unclear.

3. Immunodefficiency and tuberculosis in dialysis patients :
Hajime INAMOTO (Division of Dialysis, Keio University
School of Medicine)

The patients who have renal insufficiency is fatal, but they
can live much longer by dialysis. The number of lymphocytes
of the patients whose serum creatinine was 10 mg/d/ or more
has decreased to about 50% of the people who have normal
kidney. When the lymphocyte was cultured after it was stimu-
lated with PHA, the DNA synthesis of the patients’ lympho-
cyte was much lower than that of the modest people’s.

In the dialysis food, the nutrient such as vitamins, miner-
als, etc. were lacked. The density of the serum albumin of the
dialysis patient has decreased. Many of them were thin when
their BMI was examined.

The size of the patients’ erythema by the tuberculin test has
become small. There were many patients receiving dialysis
with erythema but no induration. It means that the delayed
skin reaction specific to Mycobacterium tuberculosis has de-
creased among the dialysis patients.

The morbidity rate, the mortality rate and the prevalence of
tuberculosis was much higher than the general population.
The anamnesis of tuberculosis was also high. Most of those
tuberculosis patients appear the disease from the period im-
mediately before the beginning of dialysis to one year after
that. That is also the period that patients’ number of peripheral
blood lymphocyte decreased and the tuberculin reaction posi-
tivity rate fell sharply. During the dialysis patients, pulmonary
tuberculosis with cavities was minority and extrapulmonary
tuberculosis and miliary tuberculosis were remarkably many.
People with large reaction against the tuberculin test were bet-
ter prognosis than those with smaller reaction. It was thought
that anorexia, weakening, and a weight decrease were seen
when the immunity decreased. At the end stage of renal fail-
ure, kidney shrink, vitamin D activation becomes difficult, and
the low calcium blood syndrome appears. The calcification of
tuberculoma is absorbed, soft tuberculoma becomes baring,
the caseation abscess melts, and the endogenous infection
occurs. The cell immunity has decreased, and tuberculosis at-
tacks. It might be such circumstances that tuberculosis happen
frequently at the dialysis introduction period.
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There are a lot of cases that the caseation necrosis is a little,
and the formation of tuberculoma is bad in the pathology
opinion. Due to the decrease in the cell immunity, cavities are
not formed easily. It is easy to stay in the leaching lesion so
that anti-tuberculosis drugs are much effective, and the pa-
tients recover easily. However, if the treatment is delayed, it is
fatally because hematogenous metastasis are easy to occur and

become miliary tuberculosis.

4. AIDS and tuberculosis : Hideaki NAGAI (Department of
Respiratory Diseases, National Tokyo Hospital)

With AIDS patients with tuberculosis, there are the fol-
lowing problems on the treatment.

(1) The adverse reactions by antituberculosis drugs tend
to occur in AIDS patients. Eleven of 33 AIDS patients with
tuberculosis had the adverse reactions (skin rash, fever, liver
dysfunction) considered to be due to antituberculosis drugs.
It is a very large burden for the HIV infected persons to take
simultaneously antituberculosis drugs, medicines for oppor-
tunistic infections, and anti-HIV medicines. Since many
medicines are taken, it is difficult to determine which drug is
the cause once an adverse reaction occurs and all medicines
should be often stopped.

(2) The combined use with rifampicin (RFP) is difficult for
the protease inhibitors and nonnuclear acid reverse transcrip-
tase inhibitors. RFP induces cytochrome P-450 in liver, accel-
erates the metabolism of some concomitant drug agents, and
reduces blood concentration them remarkably. When starting
the two above-mentioned medicines during tuberculosis treat-
ment, RFP should be changed to rifabutin (RFB) which has
less induction of P-450 than RFP. However, some procedures
are required for acquisition of RFB and it is a little complicat-
ed in Japan. CDC mentioned the combined use with RFP and
efavirenz (EFV) is possible. So, the treatment with EFV and
RFP is recently chosen. However, the monitor of the blood
concentration of EFV is required, and the dose of EFV should
be increased if it is a low value.

(3) When a highly active antiretroviral therapy (HAART) is
given to AIDS patients with tuberculosis, transient worsening
of tuberculosis may develop after about two weeks. Cell im-
munity is recovered by HAART, and this reaction is supposed
to be due to the increased response to tubercle bacillus and is
called immune reconstitution syndrome.

By the above-mentioned points it is difficult to determine
when HAART will be initiated. If it’s possible, HAART will
not be performed during tuberculosis treatment, and it will be
started after the end of tuberculosis treatment. HAART should
be started two months after the initiation of tuberculosis treat-
ment in the cases with less cell immunity. However, the start
time of HAART should be decided for each case, and it is
thought that more cases are still required to know the suitable

initiating time.

5. The actual situation and countermeasures of tuberculosis
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occurrence in senior citizen (especially, tenants in welfare fa-
cilities for elderly people) : Kazutoshi MATSUMOTO (Health
Promotion Division, Department of Health and Public Wel-
fare, Aichi Prefecture Government)

To contribute to preventive measures of a mass outbreak of
tuberculosis in welfare facilities for elderly people, the actual
situation of tenants’ health care and tuberculosis occurrence
were investigated. And, senior citizen's easiness for tuber-
culosis infection and tuberculosis measures in the future were
considered.

Investigation object by the mailing method were all the
special elderly nursing homes, nursing homes, and low cost
nursing homes in Aichi Prefecture except Nagoya City. The
investigation time was at October 1, 2002. And, its result was
compared with a similar investigation executed in 1999.

Investigation vote was collected from all the object facilities
180 (special elderly nursing homes 91, nursing homes 25, and
low cost nursing homes 64) in total in number of facilities. As
a whole they were 11,674 people, and ratio of 85 years old or
more was 40.4%, and ratio of woman who occupied it to ten-
ants was 77.5%.

The consultation rate of recent X-rays of chest inspection
was low in the bedridden person of special elderly nursing
homes with 86.5% . However, 25.0% has been improved
compared with the investigation result in 1999.

There was a tuberculosis occurrence of 64 from 1997 to
2002 years in the entire welfare facilities for elderly people. If
the expected value of the tuberculosis occurrence is calculated
from the tuberculosis morbidity rate and the number of tenants
by sex, age class of Aichi Prefecture in 2002, it becomes 12.2.

FEr% BB78% #1175 20034E11H

That of the investigation result in 1999 was 13.6. Both num-
bers of occurrence actual were less than that of the expected
value.

As numbers of occurrence actual were less than that of the
expected value, senior citizen's easiness for tuberculosis in-
fection was not proven.

However, as for senior citizen's tuberculosis morbidity rate
is strengthening and the ratio of the senior citizen who
occupies it is increasing every year, strengthening for the
senior citizen tuberculosis measures is hoped. It is necessary
to cooperate usually intimately with facilities as measures of
the administration through execution and the dissemination
etc. of the sanitary education. Aichi Prefecture introduced the
medical examination car, which puts the portable X-ray de-
vice taking a picture as a bedridden person measures in 2000
fiscal year, and “Tuberculosis measures manual in the senior
citizen facilities” was made, and the training association to the
senior citizen facilities staff etc. was held.
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