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TUBERCULOSIS ELIMINATION IN THE UNITED STATES;
WHY, HOW, AND WHAT WILL IT TAKE?
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Fig. 1 Excess tuberculosis (TB) cases, United States,
1985 through 1992.
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% of patients completing therapy
for pulmmonary tuberculosis

Fig. 3 Range and median treatment completion rates, by
treatment intervention, for pulmonary tuberculosis reported
in 27 studies. DOT is directly observed therapy; n, number
of studies.
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Fig. 2 Tuberculosis funding. Centers for Disease Control and Prevention (CDC).
Fiscal Years 1967 -2000.
NOTE: Categorical grants ceased during Fiscal Years 1972 through 1982; funds to states were
in block grants not specific for tuberculosis. SOURCE: Office of Technology Assessment
(1993) based on data from the CDC. (cited from IOM")
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Fig. 5 Mode of treatment administrations in persons reported with TB

United States, 1993 -2003*
*Updated as of March 29, 2006

Directly Observed Therapy (DOT), Self-administered therapy (SA)
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TUBERCULOSIS ELIMINATION IN THE UNITED STATES;
WHY, HOW, AND WHAT WILL IT TAKE?

Kenneth G. CASTRO

Abstract This overview of tuberculosis elimination in the
United States consists of three parts. First 1 will briefly
overview the neglect and related factors during 1970 and
early 80's which resulted in the 1985-1992 unprecedented
resurgence of tuberculosis following thirty years of a steady
decline in the United States. Second, I will review what we
did in response and the resulting trends. Third, I will focus
on the Institute of Medicine (IOM) report entitled “Ending
Neglect”, and identify the challenges to elimination and what
will it take to finishing the job.

The IOM report recommends the United States to pursue
and accelerate the elimination of tuberculosis, addressing the
following; 1) maintain control while adapting to declining
incidence of tuberculosis, 2) speed the decline through the
increased treatment of persons with latent infection, 3) invest
in research and development to develop new tools needed
for ultimate elimination, with a focus on new reliable and
rapid diagnostic tools for latent infection, new drug regimens,
especially in light of the emergence of extensively drug-
resistant tuberculosis, and a safe and effective vaccine for
tuberculosis, 4) increase the United States engagement in
global efforts, recognizing that the global reality is directly
reflected in the United States, 5) mobilize support and measure

progress towards elimination. Each of these recommendations
will be translated into the agenda for action with the illustra-
tions for the real situations of the United States.

It is important to recognize that in spite of all this progress
much work needs to be done and in order to finish the job on
tuberculosis elimination we have the blueprints, we have the
partners, and we must keep working to make the effective use
of our resources.

I would like to close by quoting one of the favorite phrases
in “Ending Neglect”; “The issue now confronting the nation,
that is the United States, is whether we will allow another
cycle of neglect to begin or instead whether we will take
decisive action to eliminate tuberculosis.”

Key words: TB elimination, TB resurgence, Ending neglect

Division of Tuberculosis Elimination, Centers for Disease
Control and Prevention, USA

Correspondence to: Kenneth G. Castro, M.D., Assistant
Surgeon General, US Public Health Service, Centers for
Disease Control and Prevention, 1600 Clifton Rd, Atlanta, GA
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The 82nd Annual Meeting Special Lecture

INNATE IMMUNITY AND TUBERCULOSIS

'-2Satoshi UEMATSU and ' *Shizuo AKIRA

Abstract The immune system is divided into innate and
adaptive immunity. The innate immune system provides the
first line of host defense against invading microorganisms
before the development of adaptive immune responses. Innate
immune responses are initiated by germline-encoded pattern
recognition receptors (PRRs), which recognize specific struc-
tures of microorganisms. Toll-like receptors (TLRs) are one
of the family of pattern-recognition receptors to sense a wide
range of microorganisms, such as bacteria, fungi, protozoa
and viruses. Recognition of Mycobacterium tuberculosis
components by TLRs triggers activation of signal transduction
pathways, which then induces dendritic cell maturation and
cytokine production, resulting in development of adaptive
immunity. TLRs are critically involved in the induction of

host defense to M. tuberculosis.
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HUMAN RIGHTS OF PATIENTS AND TUBERCULOSIS PREVENTION

Shigeru TAKAHASHI

Abstract The Act for Prevention and Medical Treatment
of Patients of Infectious Diseases in Japan was revised in
December 2006. Through this revise of the act, the articles for
the measures against Bio-terrors were incorporated into the
act, and the idea of respect of human rights of patients surely
took root into the act.

At the same time, the Tuberculosis Prevention Act was
abolished and the articles of this act were partly revised
and incorporated into the Act for Prevention and Medical
Treatments of Patients of Infectious Diseases. The procedural
rights of tuberculoses patients and the role of jurists in the
procedure of tuberculosis prevention were consolidated. It is

desirable that dialogues between jurists and those who are
engaged in tuberculosis prevention should be accelerated by
these legislations.

Key words: Human rights of patients, Tuberculosis preven-
tion, Due process of law
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Fig. Granulomatous diseases and pathogenic microorganism
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Fig. 1 HRCT scan of sarcoidosis.
HRCT scan shows well-defined small nodules along
with the lymphatic roots.
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121 O BN 22 T/ E P RARE A B & 2 B
ZlbhHbHy, BB EEKL, DMERLERKRE»AS

Fig.2 HRCT scan of hypersensitivity pneumonitis.
HRCT scan shows ill-defined centrilobular nodules and
ground-glass opacity.
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Fig. 3 HRCT scan of Langerhans cell histiocytosis.
HRCT scan shows bizarre thin-walled lung cysts and
centrilobular nodules.
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Hitkiz, chFCIC2MBEHRL T 5, PABHLIKIZ
7y ARICHEROLEAT, UHRTAIBE VD MR
MEMORIREIR 2 BT 5, h, TIGHHAELT 7
AHICEVWIEREERL, VRV —LAEHEN v RO
CEREATHHLMNIH—T7 725 —%B#T 5. 22004
HizwFnd, BCGEEL YA I N7 7Y TG
Y, o—KHAEL b T ot LEv, YL aA
F—Y RARFETIX, 20 9EL EDEHRIZ PABHLEE
THEL 22/ B NMSBRSNS, SEEAFE
CREBOBERIEZED kv, YIS F—2 R
M L SN HBEEOKABEL ME (HW/ME) (2
i, MENEZELY EL LI PABHLESRIEE LD,
INMEREREIRAC X TIGH A F Y PRICEBHEL LS
EhS, HW/MENB—D7 7 2 ABZDOLDTHSH T
EAGER SN, ThODRERT 7 Wik, EERM
EAETHMBEEEEZRELTEY, LEMEICER
B HFEHLRGE*ETHI N0, ML RETS
LE7 7 2B THHIEHHBHL.

77 X EORREES(ERR

T 7 ARBERB LML HVRER) » 3ok
FREZH LB, S, Y34 FRFEORBBEL i
BIHIENTE S, MBPICABEERELZ-T 7 AH
3, MRRREERELALRRETHRBRELTWS, B
BICREERZEZBE LT, XRKEOT 7 2 BHXAE
HISEE LS MRAEEST 5, CO/NTHED LR
T AR, WhWLREM LTS L DT, V) V8-
MmEZHNLTEFIHERL, HroMamERrs s
Y. MEERELT, ARICHT BT LAF—FR%
BYHEETIE, LET 7 2AHOMBARE L 2H#IC,
BED ThI BEERIEAE ), BB 7 7 2 EOILEK
Pz BB E LAFBEESRI S, c0Lk)%T 2
FROMBBAMMERR L, WlRkHERO< I/ 077 -
THBHBETE D, E5IT, KAYMMAREOMRIEE IR X
NBEAFEOLPICLT 7 AEIFEHS NS, WTHY
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YAHTH, TORFMBEREICED) RV, T2
AW OMBL N RIRAT R, TRV > 2SS R & 3 i B
(s, 5, M, %) oFrasf M= RAMERTH R
BICEROONT WA, Y /8- % A LT a8 inmes
B L AR R LT 7 A WA, APLAREN
REEML RS | SR TIRBENEET & LT, Sl
RS OMBAN TR S RIS 5 L4, &8
BN I F—Y ARERBOLETHA I LEZTY
5o

BExXERHA

BEEMOT 7 ARATFL L F= L 2AOBIKMKTH
AT, WEROARERE FENDIEICHE, T
bbb, T7ARAROLALIDHEME I LT,
T UNEF—URERCHIET D, 7 27 HOMILAKY
FEEEBIC, BELRERSEIIEEITALZTITIL
a4 F—3 ARREL, YHEPE (TLVFY) I
o LERISHED A, 20 ICEKBOMBAKERAIMES -
mELTY, BETHWOLREZDONL LRV, TZ7RE
BEFIATI)—2BEMETCRERA IV —= T
A EIZEY, AEHEOTLAY U HEZELHT
ENTEL, BEMFLARIETAREAHRDOY 2~
EF Y b ERER, 207 IBEN» ST AENY
H—T7 725 —THoLILIHESNI, TZFEMY
H—7 77 5—i, ZOCKEMICERBIIIFELL
WEAHBEAEDT I JBEYEZ Lo THB ) TIGHIR &
b, TIGHEZHVCEMILY) » /S BROFBAR %
79 &, ¥H280ERNTREFRRENRRERCEIZD
bbb,

EBRETIN

TIGHE%2T7 VaNXr b Ebliivy RACEERE
L, ZHEICHT AT LAV F—ERZEROICHEFET S
&, —8 (25~57%) D= I ATIEMZERZEORERE
Bz 25, TIGREO»b Y ICHEZOLOZHAW
THLHRRIFABETH D, TLEETTRAOHIFTN1T
Ridb7 7 FEFEETRETHLILH S, BRIERED
A THBFEEER T AT IATIE, WiC7 2 AEH
FIEEHICEEL TV AT EEXDH L, EXTHEINT
WBYHFTCRBOEREITI L, T ALULICEET
U AUDOIAFEESFEIND, TTAICTV AT
ATV, IHFIII )AL REBRFBIANS
BELTEBLLE, ThOoOMAFBEBRR LTI E
HTED, & bOKHEIHHELHERY » 1 Hid b b
EMOEFITRESEETETH Y, HoMERIZIZE
AR ENL V. BIRMPMY v 88z rvaf F—2
ADWFREALTH Y, ZhHDOEERIIXT 7 FEITE

i W83% %5 2 % 20084 2 /A

PERRSE LT\ B0 TREDAEIC T 2 B A SUE A
KEELRVFNIL F—vADRELTVEEVIER
Ko, ZEBRREF VIS K=Y AOERRET
NERBTTENTE D, HEHBRGVELRET VI
BOIAREMOBR A ETEBZ Enb, Va1
F— R BEICBOT b REBRIEIH LT H BT REHED
TTE&7

HAEMFEN DX

Bk mbhTwd [HREEI A VADA ML A
2k BiEMAL] % [EMONEEER] 2EOBRER
i, MM (REPERY) %@ EOMIATHIR
REIZH DT 7 AEANEEICIEEILT 22 L5
T4 F—YREV) LEVAFERBORES b)) 7 —
LTWAW A S 5o HRERE LTARICHTLT
LIV ¥F—FZR A AT 50K TIZ, NEEICABIGEEIL
FTHESLICHERFCAFERCIELTLHbDL
g 8 h, MMM ICRZED S S HEMRDKG I,
FNA PR B OB BRI R NREEEL DB LRI RIZ X
N AEETEROME R FRIRI R D B0 Lk,
72, KEILOELBME BIE T 2013, BHHES
AR 5 W &2 BE T 5 22 cid e K, G
FETEETEEZRY ZRLILABREBEOBLSOTHRA
THLENDHS (Fig)o

I/vA4T kB ENEE

3794V R FEBBEOHEBIIABIA TS
EWMETHD, BEI /AT XIZE BT 7 2 HREHE
ENHERTRIE SN, FOHNENEZINhODDH S,
19997 7 A WHEEBIS £y MIRFREW D E,
002FICIZT I VADLI)RA T VIS HEBPDE
PHRE SN, BROHBMARICL ST r— K
T, TORMERNIHFRIIROONA TS, KET
BERERGFPLERY, I/ VI BREEE

Latent infection pressassesaane,
(in cell-wall-deficient form) ~Sradicate

Environmental factors I

Endogenous activation | Ao, —
(intracellular proliferation) |. snsssums
I kill
Th1 hypersensitivity ‘ |.s.u. [;p'rc:,s's. -

Granulomatous inflammation

Fig. Strategy of sarcoidosis treatment
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PRE SN, WeHlDREFETEOHEMEDSLATY
5. RETHWLATWAR—Yy 7O bha—L ki,
HEbHNaL F—Y 2ABEHTH A Dr. Marshall I & 1
AR EERR S MM L 3 B BRI 7 e b o — L
Thdo I/RA Y7 2EHKS, TVROARLI VY, ¥
V¥4 Yy 2MATSHIG MG %, Herxheimer )X
B (HEOTMEHHEME L THON D, LT BHIIN
M2 5 HERES 2 ARSI T2 RO 7 LIV F—)L
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) ICHEE LRSS BT B IGMILETH %o 2007
6 Hudy Yz VATIFbRARRITRTIE, B#
1L & DR RS B Sz, E 7z, 4
NHHRTIbREHAS LIS F=Y A%ERTYH,
34V Y, TYVAARA VY, 2 7) AR, VY,
s vFTA Ly, 57— (STEA) FOMAI &
2 K S RE I A S BT S o

4. BKFb & BARE

UL L% BENT AR
BFEHREBZNE
I R 6 B

BEA (Farmer's lung) (X8I A: 2 720 Sk EOHR 4
(Thermoactinomyces vulgaris) , & % \ & Saccharopolyspora
rectivirgula (72T Micropolyspora faeni & X i 7z) (#
¥) (Fig. 1a, b, ¢) ZWMAT AT L2 X Y BREEMIZIK
ESNTRIET 2 BBMUMEORRERTH S, HHH
TIIWI, LEEICE . B, FEBk, BHK, TR E
FERET D, WELT v 7 AFTIIV T AMERIRIEIREE
MERRL, KREERILE, MREERE TIIMREREL
Yo

RIEMF & LCIE, DB, VER7LVLVF-RSHER
THb, IBT7 LVF—DOM5IZH L TMiFLREGE
(Ig-GHifk) (Fig.2) ofiish s Z &, MAFHEAR%L
3 ~ 6 RERICFERASREH L [ I 12 KA 1l H D i p BREE
LREEAGROEMAERON, F7/2 BALFIZIFHEK, #
KOWMPBRD LML LEHITONDL, TabbLRA

THM #
WA R, JEE P
/NP — A

PR AN R A i btk & UEIAB ALK L #itk
HHALHE Ui~OIFhER DR, RMEHREIET S
LEZHLNS,

VE7LLVE-LOME L LTIET) Y 238RICES
WA H 5 (Fig. 3)o ThbLIERBU-L DG
HibLz<2sa77—JIEIL-1, TNF-a EAEL, IL-1
W THIRAEMHALL, S b TR IL 22 AL, T
MM A BT I HIE S %50 TNF-a 372707 7— %
EHALLAFEE 2R T 5. S ORFITWATE IS
LIBMEDORL L2 b BALHIN # &2 RHLE CTHIE 3
HEIL2%EATHI LY, IL-1 & TNF-a 2 EBHWIC
SRENEETHLAFBEROET S 2 THREASR
Twb,

TS HIlbbLBBREMROBELERIZBIT S
LI F U GFOREZHLONIIIT S0, SRIUEZ

Fig. 1a “ Moldy hay” in the cattle barn
Fig. 1b, ¢ Macroscopic (b) and microscopic (c) appearance of colony of Thermoactinomyces vulgaris.
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C3H/MHe ¥ 7 A Z18M:#e 5 L TR L 7@ g il s o 1)
MEFNVIZERENLZSLX T F a7 %455 L, Ntk
TORFEBILR L ) ¥/ SBREBIIHT 2 RR 2 W7,
SRZHE L=<y ATIailusE, MENICEZREDY
vRBRE= 07 7= VORM, MF L S HHICA
FHEERA RO NIz, —F, SRICNMASLXTFa s
PRE LAY ATIRTh Y Y 8ke~w2077—-YD
B, M & SV SR A SEIETE N 2 & 0> RAEGERH A

-~

Serum}®

S—

Fig. 2 Precipitins detected in the serum of a farmer's lung
patient.

SR: Saccharopolyspora rectivirgula

TV: Thermoactinomyces vulgaris

Table Bronchoalveolar lavage fluid analysis of farmer’s lung and controls

Mtk #83% 5 2 % 20084 2 )1

WAL 720 SHIESLX 7+ 1 7B~ ) v /8RB
CHEEHIRLE NS 5o & L0, BB ROBRRIC
BWTELZF 2L SLXDO#AIRY v/ RiMICER
HixMlE b O LERELTV 5o

FREIALAIE ) o SERIBI I & B Habh gk, M LS Riifa A
54 ZWMIEMND VRSN, BLU<y Y EINY

Fig. 3 HE staining of lung biopsy specimen, showing
lymphocyte infiltration and epithelioid cell granuloma.

(mean=*SD)
Cell counts (10m/)  Lymphocytes (%) CD4" /8" HLA-DR*
Acute FL (n=13) 611+287* 60.1+12.2 4.57+4.01* 67.81+18.1*
Chronic FL (n =8) 192120 37.4+19.5* 351214 34.71+9.5
Exposed control (n =5) 132£72 11.0%£5.9 not tested not tested
Normal control (n =11) 125t44 9.2+34 1.68+0.75 28.3+12.1
FL: farmer's lung *p<0.05

Fig. 4 Chest X-P and CT at admission of
an acute case of farmer's lung, who needed
steroid pulse therapy (case 1).
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THb (Fig.3)o X HITEHFLMMLBEN (BAL) HIZHI
RREOHM, V) BRoMmERDdb, ) YK
CD4/8 k13 0.3 ~12.0 (F¥y LKA 7, 4.57 £4.01) &
—E DI % Bed 2\ 99 (Table) o MEEZWI O SN 7
WEZRFRTA ML BRI NDHY, ERARC L 0 R
FERIZ S8 L 221 & D IEEA L ETH B - ), Ptk
Rk D IS 5 B DAEAE, WML MSNTEHD,
FHEMEH STV S,

HHRICHL T, SRR, WM & KDL A S

125

WS AU A0 |- 2 ARSI % WD o I A B
DL DI AL |, ATFaL FRlTL F=Y
Or30~60mg (7L F=71205~1.0mgke) &%
g b, MAFOMVRIER, 7L F=var30~60mg
WO LA i A7 8 4 28w Atk e 11 d %,

Fig. 4, SIC7L F=vora0mg'; THifE$, £
FAUTL =T 2 1000mg3 1INV AHETEH
L7zl nid Gl 1),

FIICINLTIE, MBI T b O O WAME S AUBEpC

i

Before treatment After PSL 40 mg After mPSL pulse therapy
ABG 0:61 0:61 room air
Pao: 58 68 90
Paco: 38 38 34
CRP 6.2 4.2 0.3
LDH 307 300 209
KL-6 3030 n.t. 3030

Fig. 5 Clinical course of case 1

Fig. 6 Chest X-P and CT of a chronic type
of farmer's lung (20 years after from acute
onset, case 2).

i

a?
7% . :

k2




126

A SR S FRIZBIFTH 2, MEIZFR UREIC
BRL-LEDOER, BYLTHL, BRATHEHSS WV
BEREINPTRIELRTVWEELONL D, B
BhoORROKE, ME~R 7 HAHSICE HHEA
DFPIPLETH S,

BEEL 220 DI E LA SRR BN R L 0
FRADRIREL 2% 59 Fig. 6121 MEAL L 724 5l o [y #
BERT (EHI2),

oMt MEMMRBOME~—5—& L TKLS,
SP-A, SP-DASHVLNE & H X ons, REMIZH
LTRINODO\EFIIRBLERERUT 20 TikARw
EITH27 HEREOBEREDOHIZH KL6DK
WHONHY), BERMDLDIZH KL-6DEWEN DS,

X 3

1) /ANREKEE  REMERERICNT 2HEBEBRIESE
BORRY ¥ " ROFEHILICHT 2R BFEE
1992 ; 44 (4) : 483-492.

2) 5F 3&HH, 1 : interleukin-1 & U° tumor necrosis factor a

Wikk #s3% % 2% 20085E 2 A

EAC & B2 EROIAF M. HFELRE. 199345
(3): 251-260.

3) Pan L-H, Yamauchi K, Nakadate T, et al.: Inhibition of
binding between E and P selectins and Sialyl-LewisX mole-
cules suppresses the inflammatory responses in hypersensi-
tivity pneumonitis in mice. Am J Respir Crit Care Med.
2000 ; 161 : 1689-1697.

4) FF KNG & PC M A R RIE B E O
S MRS MR S DA A 1987 59
(2):103-114.

5) BEPIMRM, EHBIEA  AFMIERK RIS B RRL
PRI ) > SR O, B TEE. 1992
44 :431-441.

6) EF # fb: RXGENMSHAOKME CTHR. WK
HSTHR. 2004 ;49 (1): 178-184.

7) Mouri T, Yamauchi K, Shikanai T, et al.: KL-6, SP-A and
SP-D in BALF and serum in patients with interstitial lung
disorders. In: Bronchology and Bronchoesophagology : State
of the Art. Yoshimura H et al. eds., Elsevier Science B.V.,
Philadelphia, 2001, 338 -340.

5. Hot tub lung & M. avium

MENELERBIFRSER L~ 5 —REH DB BE

2L &I

Mycobacterium avium complex (AT, MAC) 2 & 5
KBRELT, 5007 V—FIZKHEN 5B (Table) "o BE
FICHiBRE (COPD, Wikt BAE, B SIIRIER &)
) MACHRYT A8, FEBER, MICERBEDR
VA~ BOEDKMET, PEIFRELZZADLE, BLUV
RELL (AIDSR, L2bLRf vy —7zury
RIBIE) DANTRIET HBHEMEDO MACRERH 5, L
%L Kahana 5212 & Y, EREEBA <, hottub % FIH
LTWBAEI 5L MACICX AEBORENEH
TLAR&, Hot tub lung (HTL) O#FH&EIIHML T 5, &
Y YRYY ATIE, HTLIZDW TR L 72,

hot tub & (3

BAZETE, BKBHELERINLY, BEOBEE
(NR) LEBFETIREV. KETOZy 4+ —JVHIZE
RIATRY, Whiedzy PRELZHA TV 5240H
BREOBHOZETHEH, UREHBREDZOME,
BE, ERAES,VIBEIRETHEL, BREORREIZL
HILLEEINTVS,

HTL D REEMFF

hot tub TIXIBHMADKZ RHIMZHR L 20T MAC
FHELRPTVWREICR-TWE, X6, BHxLT
Yy MIL) MACHERIL (=7av—{k) &h
BASNBEIET L EBHERMINR TS, BACHEAT
554 7DhottubdbHbD, ZHOFPFITaV—)
PREPICHABR SN otz 4d % {, HTLIZEH
BHIN-BENTO hot ubDFEAEFADALTHESATW
%5

HTL i3 R GAE % O Ho @ Btk Bl R AR D KIE 72 @ A4,
ILBRODHDHEIATHE, A704 FEHTHHE
%<, FUBEICHT 2L X D& L7 HTLO®E
bHY, BAMRBREELIEIONTV, LA L, B
i, BRABMRFIRZ 70l FEDROBREN S, &
HMMICZED MACRBZRALZ-Z LIC L 2 BEMN
RVERBE V) FHPEHNTH 2,

HTL D&

RETCTHSHLULEOHTLOBMEN D 2%, S0
2005 4F @ Marras & O review ¥ (26 %), 2006 4 ¢ Hanak
LOHE (1841) #H L ICHTLOBEFRGEIZD X838
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Table MACIZ X BB 7 V—FD

Group 1: NIZIEFRBADH 2
B, WA, 40~ 60k,

Fibrocavitary disease, COPD, Previous mycobacterial disease, Cystic fibrosis,
Alcoholism, Bronchiectasis, Bronchogenic cancer, or Silicosis.

Group 2: il BEFFR AT
L, JERREE, 40~ 80ik

Mitral valve prolapse, Scoliosis, Pectus deformity,
Lingular and middle lobe nodular infiltrates with cylindric bronchiectasis.

Group 3: HIV iRk %

Miliary disease, CD4 counts <50-100,
Systemic illness with pulmonary involvement.

Group 4: IL-2/IFN- y KIEHE

Disseminated MAC disease with pulmonary involvement

Group 5: hot tub lung
ElL UK

Hot tub exposure with hypersensitivity pneumonitis-like presentation

COPD: chronic obstructive pulmonary disease

HIV: human immunodeficiency disease

L7
A. EREREEIR

fERE LCid, Bk, IREH®, 17V s FEo
fER (B#, EBE, HEE, HELY), fERI R Y
THENLLDEDH T D EDRV, KW, PREE S
{, IR OCEHRBHEZZ T TCONM®2 ~67RAL
FAUREOHRE L 20AVE A0ND, T/, KB
XMETATHFRERLET SHL000, BERELL
BLLZWHDIET, BEEELHLTH A,

M2 C, hot ubDERHZENTE LML) AL, hot
tubDEF & RBAE L OBFHIMBER L BHREICT AT LAE
EThbo
B. Hif%

WE XH T, MMFICCIANORE*FDSLZ
& H% v 7%, Hanak H O®E Y T, 18%1% 4 6 (22%)
TIEHThol:o B CT (HRCT) TlE, 3EA Y
DIEFIT, AT T A%KE, SREHE (NEROHE)
28235, BRCTTIX, EFA 85— %28HHZ
EH% <, air-trapping AiH B T EARE S N B,

C. [EI MRk (BAL)

BERBHEMRICRES N5 88MER %I, V35K
WEBLIUCDYBDET (1LUT) 22D B, — A,
HTLIZBW T BALZ T L Cho 2B TiL, U ¥ 738k
WE %, CD4BIZEVHINE L, CDAENTH %,
Hanak © D53 T BAL #iT 5 FCid, #fas@E) > /3
k%58 + 4 (mean+SD), CD4/8 median 10 (range 4-97)
ThHhotlzeo TOFRRIE, YV F—TAREBRMRE
D—EOBBHEMREEUTH 5,

D. M-RRAERE

BRI, WENEE, MAEEEE, I
BETREENREFNTH S, Marras L OEETIE, B
EMEEL 1261F 86 (67%), HEMEEEZ11H1F6
B (55%), ILBEEIET % 8 Btk 6 B (75%) (&7,
E. REE

BEEMRTEZOONLRNFREIERFHRTH S
A, HILTZO O b AFBEREFRABTCL o2 L
72% (well-formed) T 5%, Z O RS, HTLA &M
HHRL D SBREDKRENETHS LV IRAOBRBD
DEDICDRoTWVD, 727/, BRITCOLAFEIEL -
P LRERT I ENEL, TORFRPSILAHMER
REIBETE LV, MICHELME, BEROBEMEAN
FiRGAEHROND, RFE, FECHEOSTHITREL
FBEDOZEMNEVN, S Vaf F—I XATEDHLIL L
3 AR/ NERRBEC IS L v, BESERAFED
HELHLH, HIBMRERETIE, HETHRERZZ2958
v,

F. MA¥HRE

BERIE L hot ub DA & FE L7z MAC A — Dk
THNITHILOBKIHEEN TH S, Thbb, KE
KRR FHRARORRESLETH S, TOHELLT
1, Restriction fragment length polymorphism analysis %
pulsedfield gel electrophoresis#*% %, LA*L, EBZFH
—DW]RTHLEFHINLBEZIFOATH 2,

HTL DN

HTLOZHEEL LTido &) Ld iz v,
Aksamit 5V DI HETIX, WEMHIZHETT 2 PR EER
(WP R, B, 2z, AKERD), W XL HRCT
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TUIAMDRY 77 AREE, IERLEOMETE R
BB L, MRMERES T A ZRBEND D, HHK
& hot tubA*H MACH i &5, LLLEOKEE % i
LA,

HTLDaM L Fik

HRELTE, FFhotubdfRERLETHILT
H5Bo hot ubDWHFILDATHBETAIHMELE L AL
Nhbd, 72, A704 N5, SRS I3 5 {LRE,
b LMD ITbRT WS, B, BN
RBOLE»DRBEHNDCTWARVIIRTI, 1
hot ubDERZ Ik, D) 2 THUBD %W HIRBiER
DBITIZ, RAFT4 F2HiERM IS A R R (LSRR E: % B
HHVIPEHTHAT %, EEMICO>VWTIZ, AFaA
FEBEICEDRILEREOEHAN RSN S, 3L
AEDEPIIFHREIFTHY, RTFOBEILL, £
Pl EL TV 539,

Mycobacterium BEE B 14 i %

Mycobacterium ¥ F /-7 0V —VE#RAT S
i, SumkEONFTHRE THEST S, N7
V= VOBAIIZL ) RET S HTLUAN O BB % &
LT, £BBELICRET 5 88%EM K>, Lifeguard
lung®AiH Y, SEIZINIZOWTHHBAL 7,

B&ICH T 5 HTLDER]

HAChotwbidiZ L AEBEHINL TV WD, Kk
FHEBEWRTOHILIZ A Vv HTLOREICEML 7
MACIRAIIZ X 2 BHEMRICEDOREXEL 361
L, hotwbZ EBICFERA LT 1fxHES ATy
5o AEE, HESNIHROTHEICLY, EV VR
Y LT SETLENnT,

GEF 1) EREEEREER")

26mDBM, BEDSERMLD, 4RMERAS Z
FRALTWz, BaORAT, FIERIFRES & Bk
HHBELE, BEZZZLT, W CTTEMIIAY A
FARBEE RO DEBEMENELN, VEOD
AFu{ FORNBAFREBEShE L, ERIBREL. B
B CTTIX, RV A5 ARBRLINEFLEOHKEEE
R 7z BALTIZY ¥ /SERENL (46.1%) T, CD4/8I
3.06 Cdh ol BIFEETMiAMAMMEARTIX, HAREHE
R R AFE, ) v SEBREE S BER
DI, BIE, HEDOURBBEBNKL ) MACEZK
WL7zo RBIL, BlEKEERLA Yy —%2EHALT
By, 4BEERAS CHBELI-MACZEL LT O
V—VERALGEBEMREZ BE L -THEEISEVE
Ezbhl, 0BHERBEOEAE RIS S &I,

M WR3% W2 F 2008E2 A

AF 04 F&Pia:H (rifampicin: RFP, ethambutol: EB,
clarithromycin: CAM) D5 247V ik # L7,

CREM 2) (BT A7 B A o7 975 e A RS0 B i 10 )

somt, B, TARFEEH. MHHEICT4HE (sonia-
zid: INH, RFP, EB, pyrazinamide: PZA) {2k 56 % A
OILR TS, o THAT - BB L7, BHhLB
W, FEICHESND bGH%E VG225 LW L TRK
WIEIC AR L7 A LEICRRZIZ B, HEEE
BT 5 b {, 2MFc 0 AKRREABRL,
BEIZA) H S ABEANEEL L. BABEIWERT
i3, I JEE R 3 L e MR A S, ) /S ERIZE
20k MRk, BRILHRELBDOI/. BALTIEY /338
4L (71.4%) T, CD4/81x18.6 &£ LA LT /2o ABhF
DWEIE D & O A Mycobacterium avium (M. avium)
L FA%E S, CAM & kanamycin % 8% 5 L 7=4%, &
BIS L7V =V rofRICTHRE L. AHT
i3, BELTEBL:EYYF CMavimk 8270
SV ERALUTRE LTRSS R, BKES, B
BT R, RER X 0 M avium BE O BBIE RARED
(AL

GERI3) BERMKEITFRERL Y 7 —FRENH
HEBI )

SN BH, TAEEXER GFFAKE Y ¥ 7 —RKRIIK
ZFHITT, BB -ERE2T-oTw), BEED ), 1
H A ORBTHERTFREEOMELED, AEEZX
Z. WECTTH A A Ebh/, WBCTT, |
WO F ARSI ERD R ) 5 AKEEL, NERL
HoMRIRBEEEZBDIz, 72, BALTIXY ¥/ HKH
B (47%), CD4/8 0.9 Tdh o7z, MIFESE T MiEMHAK
EATIE, MREXRE MEIZ)Y V5, REMARRA,
P IS X DM FIE S L ORERIZER X
NI ORGHE LEMRAFELZ 2. BHER
T3 MACK#, MiH#kD MAC-PCREEHETH - 720
BHETHERALTOAHFKROEERELIT) BT
HoleA, HTLIZZ LD TREWIRER 2 L 720 MACHE
LZW, A7 FEMTHERABLEEL2ZDD D,
WP ICHR ATa4 FEHEHR (RFP, EB, CAM)
DEEGEITVEEL,

FEF 1L AR BRAS S L BREAEHBEL
YT —=MALTEY, EF2RZYYFICABRICRE
ELTw EF3IHFKREY Y 7—ICLTRERLT
Wt W) REBRBEOTENND -7, BEBOEVIEH
A%, BRRAEE, BERFTR, BALFFFR, REFRIZ
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GRANULOMATOUS DISEASES AND PATHOGENIC MICROORGANISM

Chairpersons : 'Yoshikazu INOUE and *Moritaka SUGA

Abstract Granuloma formation is a chronic inflammatory
reaction where macrophage system and other inflammatory
cells are involved. After some antigen exposure and process-
ing, T cells, macrophages, epithelioid cells, and giant cell
are activated, and granulomas are formed. Granuloma is
considered as a defense mechanism against antigens, which
stay in the organs without inactivation. Granulomas includ-
ing fibroblasts extra-cellular matrix surround and isolate the
antigens.

Granulomas are classified to noninfectious granulomas
and infectious granulomas. However recent studies revealed
pathogenic microorganism are suspected to be a cause of
granuloma in non-inflammatory diseases. Balance between
pathogenic microorganisms and defense mechanisms of the
host might be important in the special immunologic reaction.
In some cases, it is hard to clearly classify infectious and non-
infectious granulomas. Recently, Eishi et al. reported that
latent infection of Propionibacterium acnes might be cause
of sarcoidosis. Several hypersensitivity pneumonias are
considered to be caused by exogenous microorganisms. The
symposium was organized to know and clarify the new

mechanisms of non-infectious granulomatous lung diseases
and pathogenic microorganisms. This report is a summary
of a symposium entitled “Granulomatous Diseases and
Pathogenic Microorganism”, organized in the 82nd Japanese
Society for Tuberculosis (president Dr. Mitsunori Sakatani,
M.D.).

1. Imaging of Granulomatous Lung Diseases : Masanori
AKIRA (Department of Radiology, National Hospital Orga-
nization Kinki-chuo Chest Medical Center)

High-resolution computed tomography (HRCT) is a useful
tool in the evaluation of parenchymal changes in patients with
a granulomatous lung disease. In sarcoidosis, the HRCT
findings include small, well-defined nodules in relation to
lymphatic roots, lymph node enlargement, and middle or
upper lobe predominance. The appearances of subacute
hypersensitivity pneumonitis include ill-defined centrilobular
nodules, ground-glass opacity, and air trapping especially on
expiratory CT scan. Those of Langerhans cell histiocytosis
include bizarre thin-walled lung cysts, centrilobular nodules
and upper lobe predominance. Each of granulomatous lung
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disease has some characteristic HRCT appearances, but they
all are non-specific for diagnosis. HRCT is also useful for
grading of parenchymal changes in granulomatous lung
diseases.

2. Histopathology of granulomatous lung diseases with special
reference to differential diagnosis of infectious disease:
Tamiko TAKEMURA (Department of Pathology, Japanese
Red Cross Medical Center)

The lung is commonly involved by various granulomatous
diseases of various etiology. It is difficult to pathologically
differentiate these granuloumatous diseases to conduct
appropriate therapy, because of morphological similarity of
epithelioid cell granuloma, variable etiology, and difficulty of
identification of causative agents. Granulomatous diseases
generally are divided into infectious and non-infectious ones
for treatment.

Although infectious granulomas usually reveal necrosis and
abscess, non-infectious ones occasionally also reveal necrosis.
In cases with granulomas in the lung, it is necessary to explore
the etiologic agents including environmental ones.

3. Sarcoidosis and Propionibacterium acnes : Yoshinobu
EISHI (Department of Pathology, Tokyo Medical and Dental
University)

P.acnes can cause latent infection in peripheral lung tissue
and the mediastinal lymph nodes and persist intracellularly
in a cell-wall-deficient form. This dormant form of P.acnes
can be activated endogenously under certain environmental
conditions (hormones, stress, living habits, etc.) and proliferate
in cells at the sites of latent infection. Granulomatous inflam-
mation occurs in sarcoidosis patients with hypersensitivity to
intracellular proliferation of the cell-wall-deficient bacteria,
which can infect other cells or organs when spread via the
lymphatic or blood streams. The timely use of antibiotics may
not only kill the bacteria proliferating at the site of disease
activity, but also prevent endogenous activation of P.acnes. If
long term administration of antibiotics eradicates dormant
forms of the bacteria persistent in organs, it may lead to

complete remission of sarcoidosis.

4, Farmer's lung and thermophilic actinomycetes: Takashi
MOURI (Pulmonary Division, Iwate Prefectural Kitakami

Wil #83% 2% 200842 A

Hospital), Kohei YAMAUCHI, Hiroshi INOUE (Third
Department of Internal Medicine, Iwate Medical University,
School of Medicine), Kazuki KONISHI (Morioka Tsunagi
Onsen Hospital)

Farmer’s lung is caused by the allergic reaction to inhalation
of thermophilic actinomycetes. Acute symptoms are chill,
fever, cough and dyspnea. Fine crackles is characteristic.
Pathologically, alveolitis with lymphocytes infiltration and epi-
thelioid cell granuloma and Masson’s body are characteristics.
Bronchoalveolar lavage analysis shows elevated lymphocytes
and diverse CD4/8 ratio (high in average). Isolation from the
environment improves the symptoms. Sometimes patients
need steroid therapy, 0.5 to 1.0 mg/kg of predonisolone. Pulse
therapy can be applied for severe cases. SLX analogue can
prevent lymphocytes infiltration and granuloma formation in
mice model. Some of acute farmer’s lung show poor long term
prognosis, showing emphysematous, fine granular or small
nodules in chest CT. These chronic farmer’s lung might be
diagnosed as IIPs.

5. Hot tub lung: Takashi OGURA (Kanagawa Cardiovascular
and Respiratory Center)

Hot Tub Lung (HTL) is a disorder caused by exposure to
Mycobacterium avium complex (MAC) organisms contaminat-
ing hot tub water. Whether this disease represents true infec-
tion or hypersensitivity pneumonitis is contoroversial. Recent
reports support the theory that this disease represents a hyper-
sensitivity pneumonitis rather than infection. The physicians
should suspect a hypersensitivity pneumonitis reaction to
MAC in the investigation of patients with hypersensitivity
pneumonitis of unknown cause.

Key words: Granulomatous lung diseases, Pathogenic micro-
organism, Sarcoidosis, Farmer's lung, Hot tub lung
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