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Table Patient characteristics with or without surgical procedures

With surgical Without surgical
procedures procedures
(n=126) (n=148)
M:F 82:44 97:51
Age starting LTOT (year-old) 72.3+6.4 71.6+9.1
Age suffered from tuberculosis (year-old) 28.2+9.7* 45.4%21.5
(n=111) (n=133)
Duration prior to LTOT (years) 43.010.9* 25.3+20.3
*p < 0.05
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Fig.1 Age suffered from pulmonary tuberculosis in two
groups (open bars ; surgical cases, closed bars; non-surgical
cases)
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Fig. 2 Durations prior to long-term oxygen therapy in two
groups (open bars; surgical cases, closed bars; non-surgical
cases)
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Table Results of Cardiopulmonary Exercise Testing

TB Sequelae COPD
Vo2 peak (mi/min) 7103207 867+335
V0, peak/BW (ml/min/kg) 1431497 16.4+5.4
Peak VO: peak (%predicted) 53.9+£17.5°7 60.61+19.1
Pa0: peak (mmHg) 57.5+12.67 61.7£12.9
Pa0: - Slope (mmHg/L/mi) —70.1+£49.37 —39.4%34.2
PaCO; peak (mmHg) 48.7+£9.21 42.8+7.1
Ve peak (L/min) 29.0£12.0 36.7+13.3
Vr peak (mi) 77712887 1123+375
f peak (/min) 38.7£8.67 33.5+6.8
HR peak (beats/min) 12932 12722
O: - pulse peak (ml) 5.6£2.1 6.8£2.3
Tp<0.05
Distance (m)
3501
3001
-@- COPD
2501 —A— oldTI
200+
p=0.0002
150 ,
Pre-PT Post-PT
Spo: at End (%) Borg scale
957 57
4 .
93 3]
91+ 2
NS 14 p<0.0001
89 T . . -
Pre-PT Post-PT Pre-PT Post-PT

(Two-way repeated measured ANOVA)

Fig. 1 Changes of Distance, Sp0,, and Borg scale in 6-Min Walking Test (with My Pace)
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TB Sequela
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Fig.2 Survival Rate of Patients with TB Sequelae and COPD (PaQ,-Slope < —50 mmHg/L/min)
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Table 1 Culture negative cases after retreatment due to postoperative relapse
Pre- - Bacterial relapse Therapy after
operative Operation Posttl?peratlve after operatign New lesion on relapse relapse and
therapy crapy (month) duration (month)

32y HRE Left No 3 Right upper lobe, RELC, 6

F 5 years pneumonectomy small nodular shadows
68y REC Left pleuro- No 6 No RELC, 12

M  1year pneumonectomy
59y No Left pleuro- No 8 No RELC, 12

M pneumonectomy

Table 2 Culture positive cases after retreatment due to postoperative relapse
Pre- . . Therapy after
. . Postoperative Bacterial relapse :
operative Operatio ° New lesion on relapse relapse and
tpl,xera;l)y peration therapy after operation e P duration (month)

65y RET Right upper RET 2 years Right middle lobe, RELC, 24

M 2 months lobectomy 4 months small nodular shadows
68y No Right middle No 1.6 years No RELC, 24

M lobectomy

il &4 & BRA /WL 1561 T, 1824,320g TH o 72,
L5 (26)

LEFEE T L2 b Di124451 (78.6%) THY, W
X RELC 281 (20004 4 A X D EEEHREL L THE
B & Y RELC6 7 AM#x 5% L T\w5), HRE6 fl,
REK 4 1, REC4 ], RLC1#l, RETC1BITH Y, &
HHIMIX 6 ~ 604 A LHk% TdHh o 72 (H: isoniazid INH,
R: rifampicin RFP, E: ethambutol EB, L: levofloxacin
LVFX, C: clarithromycin CAM, T: ethionamide TH % 7~ L
7)o F7 ALEEERTZ 2 o72b DIk 1261 (21.4%)
T, BMERIZL BB DI LAETH o7
Wik R

BRI EAERI S6 Bl 7 Bl (12.5%) TH o 720
ZD7HNZOWTI, F#iZ29 ~715% (FH5845%),
B, BYsH (71.4%) Ktk 26 (28.6%) TH o
7oo WENX, D2:361+103:26 (71.4%), II1: 181,
m2:14l, BRI M aviumTH o720 72, THE
Bl & b 20004 3 A LART D FE B T M B 72 AL 22 AT
DEiCHhy, —kMEE5H, ZRkE281THo 7
BHFEBR DGR

BB %O R|IEL 5 B (RELC) 11TV, TAHRH
M6 B1#, 120261, 247 A2BITH o 72,
BAb2EEOFHIE, BFEELE 360 (Table 1), Fbedk
B 2%l (Table 2) Tho7zo BILFEEREZRBIHEEL 2
2o 72 2 Blid Table 2SR T L H IC—KHETHh o 70 1L
FEREPTR D o72db 01 2 61T, HEIZMMRIE 161
(ERERT) B L OM%E 6 & B BIZFFRALE 1 6 (&
MRERG 2F8T) Tdh o 720
EZBIVELD

EEFADH B, MEOIHEOEIL LIEFAOEAIX
85.4% T, FBHFEBOILFEREDKRERIX3/5660% T
Holo TOSEMOHRBELORIE, FEREDT
Ehholz 28] FRTH) K< L46BIH 445 T95.7%
Thol

20004F 4 A LA OFRRBEY IC BB 2L REZ T
7224 5B (BUWER O 72 OB AL IEEDAT R e dro
DX 4H) X, BIEPHEFENCLOFMTE 2,
BIREZ RO N2V IO FMICEbEFBESLE
LER LNz, E7MBOPREILE I HBR% R
HELTBY, HEOEHNLRBRESLETH S,

HAIRE BRREENSEROESE

SRPRITEMAERE =& KR

U &I
IR L DI SN TURET4, i AE LTiER

EMb bbb, $-BEL-EM» S M%)
ERLAFRVERZRITOATRDLLEVIFBTORE
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REDHEERZZOHRERDRBEZETERILL HKIC
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BEFREAEOEBEBE LTI, BEBEROD OB
BEMLIC L 2 BRR, HICHREIC L2 00EMOM
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R, MREBOBMIEA, [EHNIRLALEETS
T EDEVEMBEEEICH LT, NPPVE HOTIXE N
RIGBBM L 2o 720 BIROEFEEEICHIET 5720
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DRFATE . MifER - SRmOBK, *723%
EOEMECAMEETE, WEDKO - OB RA LN,
T AR R FEHRARY 72 & DAVEHEIE I S IR E % & DR
Ao EE L FARCRAEBEDEELEDbES
FRREB LNz, ThSDEFNIT SR B & BREAEX
HWERIGHEL, BALFPH2K5, £2T, §TICHEERE
sh, BEISNRTWLREERZ V-7 D XPERANE
LED20%EFREFELZL LT, WhWw5b [IFERHE ]
2R LE L 60BlDOSM (Table) & 205 2 Fi%T 5 E
CEAREZRR, COF»LEHOFHREEELRES
¥, ESHIZHOTWZ OV AEFMLER I, ERKIZ
W% ) N F I A 7 & OFONREE IZ45 2B RN &
B E LTI0AFRUEIZB L 5. AHET ARER %L
BlchIFs &, 738 (B52-%21) ML, WRHEE
OHEIX, OE (WE Xp, BAMEENE, Spo.HIE,
QBELER E—BRHEE—EMA»S, ORI HEY
F—3a YEKEE—PT 23 REM»S, O2BER
e, BENE, OBEAZH, OFRFIROXMN TH-
7=o GERSE LTIZ, OFMELZL 4%, OQEBHK (B
BEREEZEL) 64, OQERE MRV NEZETL) 6
%, OQEE# HOTHKE% &) 224, ®OHOTZN
Tk 23 %, OBREDIKEZD T THE 128 ThH o720

T & O

FiRBREBEOBRILL HICPERLELETLE
BN 72 22 CTREMCB T AMEKEREZEOE
BRZEL)PREZGRE X R, 198052 5 R 1E
FTCIPREE L ER LRREE HIFTE (Table)o Hlifh
ME#BENSHONNEE LTIZ, OEHEZHEOEHE
Xk, QBEHEXERL, BEETEZIERI HNEY L
HOTTFBiT 5, @FD-DICPRBERERTEL,
EHT 5, OTRICIEEEZ OB L ERICNZANRT
59, O—HEEAKLEE L THRREERXT), &
ERBHITONB, DTICHBKEREOMBE L XIS %
HiF5,

RS A% B IE O BT RE S & s

Table Participants in patient education programs (Chigusa Health Center 1988)

Year 77 79 80 81 82 83 84 85 86 87  Option
Registered and high risk cases 1,066 1,087 1,027 1,025 1,111 943 944 1,063 1,013 999
Cases with disturbed lung function 189 213 213 213 213 213 208 191 244 258
Extracted rate 177 196 207 198 192 226 22 18 243 2538
Candidates for patient education - - 106 100 148 148 98 120 161 162 .
otal
Participants - - 45 13 67 44 66 40 67 59 401
’ Mean
Rate of presence - - 42.5 13 453 297 673 333 416 364 38.6%
Month - - Nov. Jul. Nov. Aug. Nov. Oct. Nov. Nov.
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STATE OF THE ART: SEQUELAE OF TUBERCULOSIS

Chairpersons: 'Kazuko MACHIDA and 2Ryoji MAEKURA

Abstract Sequela of tuberculosis (TB sequela) is defined as
the state with various secondary complications after healing of
TB, such as chronic respiratory failure (CRF), cor pulmonale
or chronic pulmonary inflammation. Pathophysiology of TB
sequelae is consisted of disturbed pulmonary function, CRF,
sleep disorder and pulmonary hypertention. In addition,
secondary pulmonary infection with mycosis or nontuberculous
mycobacteriosis (NTM) is difficult to be controlled.

The issue of “chronic respiratory failure in patients with
post-tuberculosis lung disorder— historical view and clinical”
was presented by Dr Iwanaga. He demonstrated the overview
of tuberculosis sequelae and compared the clinical course
between with and without previous surgical intervention
in patients with domiciliary oxygen therapy. In the NHO
Toneyama National Hospital, the 10 years survival rate of TB
sequelae patients with domiciliary oxygen therapy has been
improving to over 70%. It seemed to be achieved to the goal
of respiratory care for chronic respiratory failure caused by
post-tuberculosis lung disorder. The mean age of these patients
was consequently elevated to 72 years old. Most patients have
required the health care service in their daily life. However, in
post-tuberculosis patients, the grading of official respiratory
disability was acknowledged as a lower level than that in
COPD patients. Furthermore, there are many cases whose
long-term care insurance has been unavailable. It could be
argued that the public health care service for patients with TB
sequelae should be improved. The strategy to improve the
prognosis of survival has been shown by Dr Hiraga and Dr
Tsuboi.

Dr Hiraga presented “Order made pulmonary rehabilitation”.
It is that appropriate pulmonary rehabilitation according to the
pathophysiology of individual patients based on the results
of cardiopulmonary exercise testing, improves his or her
prognosis. Dr Tsuboi presented “Noninvasive positive pressure
ventilation” which can improve long-term survival and rescue
the patients from acute deterioration. However, this strategy
has not become popular in Japan. We would argue that the
pulmonary rehabilitation strategy for patients with tuberculosis
sequelae should be recommended.

Dr Tatsumi presented “Pathophysiology and therapeutic
strategies of pulmonary hypertension and sleep disorderd

breathing in TB sequelae”. He summarized that oxygen
desaturation during sleep combines with pulmonary hyperten-
sion, so therapy of sleep oxygen desaturation can improve
pulmonary hemodynamics and prognosis of patients with TB
sequelae.

Treatment of aspergillosis and NTM, especially MAC has
remained difficult in spite of various efforts. Dr Ogawa
presented “Medical intervention in pulmonary aspergillosis
and NTM", especially related to blood level of CAM.

Dr Ouchi presented “Surgical intervention in pulmonary
aspergillosis and NTM” on his six year's experience. In
summary, Dr Miwa proposed some important points for the
management of patients with TB sequelae. These are const-
ructed of management of elderly patients with complications,
adequate diagnosis of disturbance and education of pulmonary
rehabilitation to prevent worsening, administrative correspon-
dence to welfare and treatment of the disabled, and cooperation
with various patient parties.

1. Chronic respiratory failure in patients with post-tuberculosis
lung disorder—Historical view and clinical survey: Tomoaki
IWANAGA (NHO Fukuoka-Higashi Medical Center)

Prior to emergence of effective agents, surgical procedures
including thoracoplasty and lung resection were once popular
for managing pulmonary tuberculosis. Collapse procedures
such as artificial pneumothorax were also performed. These
treatment, though unfortunately, lead to chronic respiratory
failure because of deterioration of lung function in several
decades. Clinical survey, underwent from 1998 through 2001
in national hospital network, of patients with newly-introduced
domiciliary oxygen for this disorder revealed the different
clinical course with or without previous surgical intervention.

2. Order made pulmonary rehabilitation: Toru HIRAGA,
Ryoji MAEKURA and Seigo KITADA (Department of
Pulmonary Medicine, NHO Toneyama National Hospital)

We have been carried out cardiopulmonary exercise testing
(CPET) in order to perform pulmonary rehabilitation (PR)
appropriqte]y and safely. In patients with tuberculosis sequelae
(TBS), Vo, \"E, Vr, and O2-pulse at peak exercise were
significantly lower, PaCO:2 was significantly higher, and Pao,-
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Slope (APaOg/A{/Oz) was significantly steeper than those in
patients with COPD during CPET. Low peak Vs, high Ve/
\;02, and steep PaO.-slope were significant poor prognostic
predictors.

The 6-minute walking distance and Borg scale were signif-
icantly improved by PR. The improvement of these parameters
did not differ between TBS and COPD patients with a similar
exercise capacity. The survival time of patients with TBS was
significantly prolonged by PR. Especially, the effectiveness
of PR for the survival of patients with poor prognosis (i.e.
patients with steeper PaO-slope) was clearly clarified. We
also demonstrated that non-invasive positive pressure ventilat-
ion (NPPV) improved not only arterial blood gases but also
\}E/\}oz. So, the combination of PR and NPPV could be
useful for improvement of the survival prognosis and QOL in
patient with tuberculosis sequelae.

Order made PR, appropriately programmed according to
accurate assessment for patients’ impairments, can give relief
from dyspnea and increases exercise performance in patients
with TBS. Consequently, PR can improve his or her prognosis.

3. Noninvasive positive pressure ventilation in post-tuber-
culosis patients : Tomomasa TSUBOI (Department of
Respirology, NHO Minami-Kyoto Natioinal Hospital)

There is sufficient clinical evidence to justify the use of
long-term NPPV in patients with restrictive thoracic disease
including post-tuberculosis. In those patients, long-term NPPV
can improve their arterial blood gases and symptoms, reduce
their hospital stay, and increase their QOL. Using T mode in
long term NPPV can increase their survival rate more than
using ST mode. For RTD patients, NPPV can also decrease
rates of endotracheal intubation and reduce rates of mortality,
in their acute exacerbation (NPPV success rate is more than
90% in our experience).

4. Pathophysiology and therapeutic strategies of pulmonary
hypertension and sleep disordered breathing in sequelae
of pulmonary tuberculosis: Koichiro TATSUMI, Tetsuya
SAKUMA, Takayuki KURIYAMA (Department of Respiro-
logy, Graduate School of Medicine, Chiba University) Yuka
SASAKI (Department of Chest Medicine, NHO Chiba-East
National Hospital) Tsukasa YAMAMOTO (Department of
Internal Medicine, Chiba Rosai Hospital)

Sequelae of pulmonary tuberculosis are often associated
with sleep disordered breathing, pulmonary hypertension
and dyspnea on exertion, mainly due to constrictive and
obstructive pulmonary impairements. Generally, pulmonary
hypertension is deteriorated by hypoxemia due to sleep
disordered breathing and exercise. Pulmonary hypertension is
usually associated with a decrease in cardiac output and tissue
oxygenation, and as a result, the decreased cardiac output and
tissue oxygenation may further deteriorate the degree of
desaturation during exercise and increase the magnitude of
dyspnea on exertion, that is so called a vicious cycle. In this
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presentation, pathophysiology and therapeutic strategies are
evaluated on the basis of previous studies in COPD and
sequelae of pulmonary tuberculosis.

Regarding pulmonary hypertension in sequelae of pulmo-
nary tuberculosis, the first question is whether pulmonary
hypertension at rest or during exercise is related to the prog-
nosis or health status. The previous study suggested that the
patients group, who had pulmonary hypertension, showed
worse prognosis compared with those, who had not. Then, the
answer is possibly yes. The second question is whether any
kind of therapy such as oxygen inhalation, NPPV or drug
therapy to pulmonary hypertension could improve the prog-
nosis or health status. We have shown that the pulmonary
hemodynamics had been improved by home oxygen therapy
in patients with sequelae of pulmonary tuberculosis. Then the
answer is also possibly yes.

Regarding sleep disordered breathing in sequelae of
pulmonary tuberculosis, the first question is whether sleep
hypoxemia itself, associated with sleep disordered breathing,
is related to the prognosis or health status. The previous studies
about the influence of sleep desaturation on prognosis in
patients with COPD suggested that multiple factors, including
sleep desaturation, may be related to prognosis. Then, the
answer is probably no. The second question is whether any
kind of therapy such as oxygen inhalation, NPPV or drug
therapy to sleep oxygen desaturation could improve the
oxygen desaturation. The answer is definitely yes, because
sleep oxygen desaturation is not due to sleep apnea in patients
with sequelae of pulmonary tuberculosis. The third question is
whether sleep oxygen desaturation is related to the progression
of pulmonary hypertension in sequelae of pulmonary tubercu-
losis. The answer is possibly yes, because hypoxic pulmonary
vasoconstriction could be one of the factors in the development
of pulmonary hypertension. The forth question is whether
the therapy to sleep oxygen desaturation could prevent the
progression of pulmonary hypertension. The previous study
suggested that home oxygen therapy had improved the degree
of pulmonary hypertension. Then, the answer is possibly yes.

5. (1) Pulmonary aspergillosis and non-tuberculous myco-
bacteriosis as sequelae of tuberculosis: Kenji OGAWA,
Osamu TARUMI (Department of Pulmonary Medicine, NHO
Higashi Nagoya National Hospital) Shu TAGA (Department
of Pulmonary Medicine, Matsunami General Hospital)

As infectious sequelae of tuberculosis, we examined the
result of treatment for non invasive aspergillosis (NIPH) in
our hospital, and also studied non tuberculous mycobacteriosis
(NTM).

52 out of 59 (88%) NIPA patients had pulmonary tubercu-
losis history. Cure rate of NIPA was below 20%, in spite of
various treatment recently available. New treatment strategy
is keenly required.

In the questionnaire survey of NTM in National Hospital
Organization, half of the acid fast bacteria positive patients
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under the treatment proved to be NTM. Only 14% of these
patients had pulmonary tuberculosis history. Those secondary
NTM patients had a tendency to respond slow to the treatment.
From a relationship between the therapeutic efficacy and the
classification of disease, MIC, and blood CAM level, it was
suggested that a good treatment result was obtained in case
of mild chest roentogen feature, MIC lower value, and higher
blood CAM level.

5. (2) Surgical intervention in pulmonary aspergillosis and
nontuberculous mycobacteriosis as sequelae of tuberculo-
sis: Motofumi OUCHI (Department of Thoracic Surgery,
NHO Minami Yokohama National Hospital)

1) Pulmonary mycosis: Pulmonary aspergilloma is a pul-
monary mycosis that is often formed as a complication to
tuberculosis sequelae. Forty-four cases of aspergilloma treated
surgically during the six years in our hospital were investigat-
ed. Cases of aspergilloma that developed as a complication to
tuberculosis sequelae are reported: about 85% of these cases
were complications to the tuberculosis sequelae.

2) Non-tuberculous mycobacteriosis : Cases of complication
with non-tuberculous mycobacteriosis are often experienced
after treatment of tuberculosis. Fifty-six cases of non-tuber-
culous mycobacteriosis treated surgically in our hospital were
investigated : the rate of elimination of bacteria in the 6 years
was 44/46 (95.7%).

Special comment: Management of tuberculosis sequelae from
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now on: Taro MIWA (Miwa Clinic)

To prevent worsening, we selected cases in the risk of
chronic respiratory failure from old chest films of patients
with healed tuberculosis foci. Anually about sixty patients
participated in patient education programs in the health center
since 1980. From these experiences I propose some important
points for the management of patients with TB sequelae.
These are constructed of management of elderly patients
with complications, adequate diagnosis of disturbance and
education of pulmonary rehabilitation to prevent worsening,
administrative correspondence to welfare and treatment of the
disabled, and cooperation with various patient parties.
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failure, Pulmonary rehabilitation, Long-term oxygen therapy
(LTOT), Noninvasive positive pressure ventilation (NPPV),
Pulmonary hypertension, Sleep disordered breathing, Pulmo-
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