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Summary

Inhaled glucocorticosteroids (Inh-G), beclomethasone dipropionate (BDP),
fluticaone and butesonides has been used with few side-effect in the treatment of
bronchial asthma and allergic rhitis over a 25 years period. Until now the manifes-
tation of tuberculosis (Tb) in patients on Inh-G has been very rare. Patients with
bronchial asthma (B/), 175 of a total of 17455 BA patients (1.0%) with pulmonary
(P)+ TB and 9 patients (0.05%) with pharynyo laryngyal (L-) Tb seen over a 25
year period. On the other hand, treated with patients with allergic rhinitis (AR)
(total case: 1098) in Inh-G treated p-y Tb were found in 9 patients and L- Th were
3 patients, seem over a 25 -year period, developed active TB following the use of Inh-
G. All were sputum-positive for acid-fast bacilli on smear and or culture, all re-
sponded well to a combination of anti-Tb drugs. These date suggested that P-and
L-TB in both Patients with BA or AR Inh-G therapy might be increased Compared
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with these patients without Inh-G in this well-controlled prospective Study.
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Table 1 Baseline data of this study

Patients with bronchial asthma Patients with allergic rhinitis
Treated with Treated without Paired Treated with Treated without Paired
ihaled ihaled ihaled ihaled
glucocorticoids  glucocorticoids  t-test glucocorticoids  glucocorticoids  t-test
Cases (n) 17455 18196 NS 1098 2054 NS
Age (years old) 48.81+17.6 (4-96) 45.6+21.4 (3-91) NS 44.6+16.3 (18-85) 43.7%15.1 (16-96) NS
Sex (Men:Women) 12580:4875 13107:5089 NS 637:461 1242:812 NS
Duration of disease (years) 40.5£12.6 (1-84) (1-87) NS 1.57£10.8 (56-30) 15.919.4 (2-23) NS
Therapy with inhaled glucocorticoids
Beclomethasone dipropionate 17455 - - 1098 - -
Dose (ug/day) 724.8 (50-3600) — - 106.7 (50-200) - -
Duration (years) 17.4+4.6 (0.1-27) — - 12.4+7.1 (0.1-25) — -
Fluticasone 258 - - 12 - -
Dose (ug/day) 672.8 (100-800) — - 120.8 (50-200) - -
Duration (years) 1.0£0.4 (0.1-1.4) — - 0.9t0.4 (0.1-1.4) - -
Budesonide 54 - - - - -
Dose (¢ g/day) 340.8 (50-800) - - - - -
Duration (years) 0.9+0.2 (0.1-2.6) — - - - -
Severity
Severe 3149 (18.0%) 2875 (15.8%) NS 109 (7.9%) 146 (7.1%) NS
Modulate 8770 (50.2%) 8683 (47.7%) NS 731 (66.6%) 1355 (66.0%) NS
Mild 5536 (37.7%) 6638 (36.5%) NS 258 (23.5%) 553 (26.9%) NS
IgE (U/L) 410.4+228.5 407.9+314.6 NS 340.2+251.5 326.6+240.4 NS
Skin prick test
Positive case (n) 12948 (74.2%) 12773 (70.2%) NS 1047 (95.4%) 1948 (94.8%) NS
Other therapy
B.-agonist 1426/17418 15548,/18145 NS - -
(chsonic use/as required) (82.6%,/99.8%) (85.4%/99.7%)
Therapyline 15759 (90.3%) 16734 (91.9%) NS - -
Anti-cholinergic drugs 1874 (10.7%) 1912 (10.5%) NS - -
Anti-allergic drugs 12258 (70.2%) 12377 (68.0%) NS 928 (84.5%) 1733 (84.4%) NS
Anti-histamine 14 (0.08%) 19 (0.1%) NS 1029 (93.7%) 1945 (94.7%) NS
Oral glucocorticoide 5032 (28.8%) 5182 (28.5%) NS 79 (7.2%) 127 (6.2%) NS
(mean dose as prednisolone) 6.1lmg/day 5.Tmg/day NS 4.8mg/day 4.2mg/day NS
Traditional herbal medicine 6829 (39.1%) 7034 (38.7%) NS 692 (63.0%) 1374 (66.9%) NS
General medical drugs 12852 (73.6%) 13154 (72.3%) NS 896 (81.6%) 1652 (80.4%) NS
Injection of glucocorticoids 9237 (52.9%) 9257 (50.9%) NS 1 (0.1%) - NS
(mean dose as prednisolone) 98.4mg/day 95.2mg/day NS 2mg/day - NS
HREFER L 7. SHEWAZRE U, 5k TB ISR IR
3) TBiBEE Al &L Inh-G ABICH b ST HNT, R

AAE & Z Wik TB e # ik 34 Bl —#Ayic TB BA, AR AiA#EEG &% H PEF <60 LU T B,
BREELTHV o TV HkEFEAIE LA i 3 BUW, #E ARG FZR0.

W GRIBEEERS. +4375 informed concent %, A A « HRIE 2
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5) MataLEd
JFRANEIC FEEESE 12T (—8EEED &)
#F7R, Student's t-test, Paired t-test. Wiloxon
# 5, Multiple Comparison test, Z-test TH
BEBRFL, p<O06UTEAEZEHL & LH
E L.

#* £

D BEETRRET

BA, AR Bt BBEERICKRIEE BT S MEE
FEAEEZEAERH UL, -7 (Table 2).

2) TB #iEH

BA, AR B3t L-TB 5&4E fl 12 178/17455
(1.02%), 6/1098 (0.55%) (xfHEBEA % 69/
18196, 0.38%, p<0.01, 2/2054, 0.10%,
p<0.01), P-TB F&iEfHliz 9/17455 (0.05%),
3/1098 (0.27%) CxBEBE% ~ 1/18196, 0.01
9%, p<0.001, 0/2054, 0.00%, p<0.01) T
ZhZhd -7 (Table 3). ERHX & FHIX
PSR S L84, BABTI L-TB T
122,/4095 B (2.98%) L-TBc T3 56,/13360 4
(1.15%) CofIaRE% # 48/4185 fl, 1.15%, p<
0.01, 21/14011 %1, 0.15%, p<0.01), AR B
T, FHRHX :1/240 B (1.67%), it X
2/1084 fl (0.18%) (rtIBEE%& % 3/452 f,
0.66%, p<0.01, 0/2030 I, 0.00%, p<
0.001). P-TB i BA B TEREHIX : 3/4095 f
(0.07%), fhHIX : 6,/13360 Hl (0.04%), Cxf
BBEA & 2/4175 fl, 0.05%, p<0.01,
0/14011 #l, 0.00%, p<0.01). AR BT,
BEHLIX © 1/240 B (0.42%), xtHEBEE4 % 3/452
#l, 0.66%, 0/452 F, 0.00%, p<0.01), fis
X : 1/858 Bl (0.129%) CRtHaTEE 0,/1602 41,
0.00%, p<0.0) T& -7 (Table 4). BA,
AR BE3t L, P-TB 2tiC Inh-G i B8 Inh-G
JEfi B L 0 L, P-TB £ HBICRERSHEZ
U7 (Table 4. FEREMX, XI5 3L
Inh-G IRETIX BA, AR BEdt 1999 4E H A
A TB EAEHR 0.038%" 2 A E i< £l - 7z,
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(P<0.01, Z-test) (Table 3, 4 M) L-TB %
FEGIP, BA B 40/178 B (22.5%) ¥R
B, 138/178 Bl (77.5%) DSFMRFITDH - 7z,
AR B 1 1/6 B (16.7%) Hsgri&gesl, 5/6
(83.3%) MHMBITH -7z, WAL P-TB F
FEBZBNERGBI T H - 72 (Table 3).
3) L-TB Mgt X-ray £

Inh-G EH], FEEH GO LB S L-
TB FAEIER O KH X-ray #% BA, AR Bk
Inh-G fEHBITHMEAII LB L, FHEHRZE
BEBEICSEMCRED Sl (Table 5).

E =

EHEIZs, FBETS BA IGHFEE —BR
#iZ Inh-G TH 5P, &2H G®EEICHBKL
Inh-G 25K, 2BWEHER R R0 EHES
NTVEY, BREFERFEICBOTHRMKT,
Inh-G {5 BRI 13 ORISR 77 > ¥ &7 RELAS O &
PRERBHIVTVEIhTHE Y, TB#
B REICBEHUTOEET, 281G &k5k,
TB RAE « BERZE A (Table 6) Inh-G
f#E B TB RIE « BB RMBD TORERE SN
T& /249 UL, Horton & DREBIERE
%, HEREHSH D>, Shaikh i 800 g/ H
@ BDI /] BA B# - 8/548 il (1.46%) 1T
P-TB xR U7 &R L7 FAEI
BT Tanaka 5D 600 g/ H BDI f# i &
P, &~ b 400, g/H BDI #/HEHFIC L-TB
ZRMUY, &, 50ug/HEM AR BEBIT
P-TB #fE%x KRB L1c CR¥EET — ). Shai-
kh® ® BDI ik © L-TB FAiE &K 1 1.46% T
b0, SE0OKFTSH BAR  L-TB : 1.02%,
P-TB:0.05%, AR :L-TB:0.55%, P-TB:
0.18% & HA A 1999 4£ & TB B 0.038% "
EhnFhsFREILZ Dok (&8
P<0.01 Z-test). AEIMRERE T+, FH
MEXBEREEThTOT W, X P-TB &
BRIBEITHENL? (2000 ERRIFE T TORE
#051% « AHXAH) 22T, FHMX, b
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Table 2 Clinical findings in patients with bronchial asthma or allergic rhinitis who deveroped
tuberculosis following the use of inhaled glucocorticoids

Patients with bronchial asthma Patients with allergic rhinitis

Pulmonar}.f Pharngola?yngo Pulmonam'l i};il;}g’ga?_
tuberculosis tuberculosis tuberculosis tubereulosis
Cases 178 9 7 2
Age (years old) 47.72%6.1 49.0£5.9 45.2+9.1 56,30
Sex (Men:Women) 144:31 7:2 6:1 1:1
Pretreatment chest radiograph 147:28 8:1 6:1 2:0
(taken on day BDP was started)
Fasting ESR levels in mn (pretreatment) 5.8%1.2 42%0.9 3925 3.4
Normal: (Westgreen)
Males:0 to 10 mm in 1h
Females:0 to 15 mm in 1h
Past H/O The (No:Yes) 127:48 9:0 7:0 2:0
Past unti-Tbe treatment (No:Yes) 133:52 9:0 7:0 2:0
Time lag between starting BDP 32.5+14.6 43.6+£22.5 14.8%+9.2 1.5
and discovery of active The (Months)
Fasting ESR levels in mn (after onset of symptoms) 46.6+10.4 39.2%5.6 52.81+8.1 31, 29
Sputum for AFB (smear) Negative:Positive 109:66 8:1 5:2 Negative, Positive
Sputum for AFB (Culture) Negative:Positive ~ 9:166 0:9 0:7 Positive, Positive
Diagnos of with biopsy 39 2 1 Positive, Positive

Mantoux test (positive reaction in mm)

Double positive reaction (cases:n mmXmm) 26.2X22.41+4.6

Indulation (cases:n mmX mm)
Bulla (cases:n)
Bleeding (cases:n)

Mecrosis (cases:n)

Plasma cortisol levels

25.8+4.6X23.8£3.1

41:182£4.7X17.315.2 3:17.813.6X15.224.8
108:14.6+2.5x13.8%2.2 5:12.8£1.9X11.7£1.1

62
9
7

(ng/ml;Normal rang:8 am=110-200mg/ml) 116.9=64.8
(ng/ml;Normal rang:4 pm=60-100mg/ml) 65.9+27.4

Serum IgG leveveles

(mg/ml;Normal rang 800-1800 ng/dl)

Reintroduction of Inhaled glucocorticoids

Refused Yes:No

Cough

Fever

Sputum for AFB

Smear positive

Culture positive

Positive finding of new pulmonary
tubeluclosis lesion on chest
Harsky voice

Positive finding of endosope

1474.8+224.7

43:132
43
43
31
43
43

3
0
1

120.4%50.2
71.81£20.5
1502.1£275.8

S o S = D DI

28.615.2X254+4.8
4:15.6T4.2X14.8£3.3
4:12.7£1.2X12.2X 1.0
2

0

0

154.6£40.8
74.8+20.4
1481.9£163.8

(= R - T

—_

25X24 3229
Negative, 18X 17
Negative, 14X11
Negative, Negative
Negative, Negative
Negative, Negative

167, 175
74, 82
1580, 1490

Yes, No
No, No
No, No
Yes, No
Yes, Yes
No, No
Yes, Yes

Yes, Yes
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Table 3 Compartive study of bronchial asthmatic patients andpatients with allergic rhinitis
treated with or without inhaled glucocorticoids
Patients with bronchial asthma Patients with allergic rhinitis
Treated with Treated without Paired Treated with Treated without Paired
1hal(?d ) 1hale?d ] ttest 1hale'3d ) 1hal§d ) i-test
corticosteroids  corticosteroids corticosteroids  corticosteroids
Total case (n) 17455 18196 1098 2054
Pulmonary tuberculosis 178 (1.0 %) 69 (0.4 %) P<0.01 6 (0.5%) 2 (0.1%) P<0.01
New case 40 (0.2 % 12 (0.07 %) P<0.01 1 (0.1%) 0 (0.0%) NS
Relapse case 138 (0.8 %) 57 (0.3 %) P<0.01 5 (0.5%) 2 (0.1%) P<0.01
Pharyngolaryngo tuberculosis 9 (0.05%) 1 (00.01%) P<0.01 3 (0.3%) 0 (0.0%) P<0.01
New case 1 (0.04%) 0 (0.0 % NS 0 (0.0%) 0 (0.0%) NS
Relapse case 8 (0.05%) 1 (0.01 %) P<0.01 3 (0.3%) 0 (0.0%) P<0.01

Table 4 Incidence of infection of pulmonary tuberculosis and/or pharnygolaryngo tuberculois in
patients with bronchial asthma or patients with allergic rhinitis who lived at Nishinari-
ku or at area exclused of Nishinari-ku

Patients with bronchial asthma

Patients with allergic rhinitis

,CI:st:l I(\Iishinari—ku gf:i?ig:_ﬁi Paired ;F;Zal Nishinari-ku gfi?ﬁ;?_ﬁi Paired
[ n) ) ttest 3 () ) t-test
Total cases (s) 17455 4095 (23.5%) 13360 (76.5%) P<0.01 1098 240 (21.9%) 858 (78.1%) P<0.01
Pulumonary tuberculosis 178 122 (68.5%) 56 (31.4%) P<0.01 6 5 (83.3%) 1 (10.7%) P<0.01
Cases with pulumonary 1.02 298 0.42 P<0.01 0.55 2.08 0.12 P<0.01
tuberculosis/total cases (%)
Cases without inhaled 18196 4185 (23.0%) 4011 (77.0%) P<0.01 2054 452 (22.0%) 1602 (78.0%) P<0.01
[glucocorticoids 69 48 (69.6%) 21 (30.4%) P<0.01 3 0 (20.6%) 2030 (%) P<0.01
0.38 1.15 0.15 P<0.01 0.15 0.66 0.00 P<0.01
vs cases with inhaled P<0.01 P<0.01 P<0.01 P<0.01 P<0.01 P<0.01
glucocorticoids
Total cases (n) 17455 4095 (23.5%) 13360 (76.5%) P<0.01 1098 240 (21.9%) 858 (78.1%) P<0.01
Pharyngolaryngo tuberculosis 9 3 (22.2%) 6 (77.8%) P<0.01 1098 1 (50.0%) 1(50.0%) NS
Cases with pharyngolaryngo 0.05 0.07 0.04 P<0.01 2 042 0.12 P<0.01
tuberculos/total cases (%)
Cases without inhaled 18196 4185 (23.1%) 14011 (77.0%) P<0.01 2054 452 (22.0%) 1602 (78.0%) P<0.01
|: glucocorticoids 2 2 (100.0%) 0 (0.00%) P<0.01 0 0 (0.00%) 0 (0.00%) NS
0.01  0.05 0.00 P<0.01 0.00 0.00 0.00 NS
vs cases with inhaled P<0.01 P<0.05 P<0.01 P<0.01 P<0.01 P<0.01 P<0.01

glucocorticoids

WX X8 Ukkat U< 84, BA, AR Bk
12 Inh-G B CIIIEFEHBICHE L L, P-
TB OAESE « BEBHE%Z/R L7 (Table 3,4
ZH). KR Inh-G BT AT
UL P-TBRIERNARICERTHS
LEEWT 5, BB, Inh-G AN TB BRI
FEETREZLERKET S (Table 6 1), G
HEEMRES, Inh-GHEHAEAMRZ2S G &EH

I LB TH B (Table 7). EI B,
KGERFTY o8B, RAEMBEIE 42 B
TBEEEZONS, AIDSEBETIET Y o8
ERIEMEMSIcE S & L-TB RENSRILT 5 Z
enw s SE oG EEE, L-TB BIESHE DD
BOTHBRENZLESN TN BEMY,
Tanaka 5% D& Td BDI i f§ BA B2&F D
L-TB RERB THBTH-MES oDk
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Table 5 Results of initial pretreatment chest radiographs in bronchial asthmatic patients treated

with and without pulmonary tuberculosis at our clinic inhaled with glucocorticoids
(BDP, FS and BS)

Bronchial asthmatic pa- Bronchial asthmatic pa-
tients treated with inhaled tients treated without in- Paired t-test

glucocorticoids haled glucocorticoids
Patients (n) 187 69 P<0.01
Hilar and/or
mediastinal adenpathy (n) 1 (0.6) 0 0.0 NS
Localized pulmonary infiltrares
involving middle or lower lung field (n) 114 (64.0) 15 (21.1) P<0.01
Localized pulmonary infiltrates
involving upper lobes (n) 59 (33.1) 53 (76.8) P<0.01
Diffuse interstitial miliary infiltrates (n) 1 (0.6) 1 (1.4 NS
Diffuse interstitial linear infiltrates (n) 1 0.6) 0 (0.0 NS
Pulmonary cavities (n) 16 (9.0) 44 (63.8) P<0.01
No pulmonary inflitrates (n) 2 (1.D 0 0.0 P<0.05
Pleural effusion (n) 70 (39.3) 12 (17.4) P<0.01

Difinition of abbreviations:n=total number of patients
Numbers in parentheses are percentages

Table 6 Characteristics of inhaled glucocorticoids

Glucocorticoids Relative binding affinity® Relative blanching potency” Inhaled dose (« g/puff)
Beclomethasone dipropionate® 0.4 600 50,000
Beclomethasone monopropionate® 13.5 450 -

Triamcinolone™ 3.6 330 100°

Flunisolide* 1.8 330 250

Budesonide® 9.4 980 500,100,200
Fluticasone 18.0 1200 50,100,200°

a) Values are for binding affinity to human glucocorticoids receptors in vitro, relative to that of dexamethasone.

b) Blanching potency on human skin indicates topical potency, relative to that of dexamethasone.

¢) Beclomethasone dipropionate is converted in the liver to the move active belcomethasone monopropionate.

d) Larger doses (200 or 250 4 g per puff) are available in Europe, Asia, and Australia but are not yet available in Japan.
e) The dose delivered by the metered-dose inhaler is 200 « g , but 100 « g is delivered by spacer.

f) Other doses (25, 50, or 100 £ g per puff) are available in Europe, Asia, Australia and the United States, but yet available

in Japan.
% Not available in Japan

RILLCEHT 5.

25 G # 5% Sahn & Lakshninarayan
F 13 A6 A (46.2%) i FHi%F L-TB F&iE
AL, KRB G R ERE L-
TBRRARLEEZEELTNEY, HooWEEEZ
Pi, Inh-G (EHE & @8I FIEIC L-TB
MRIET B EZZ o505, UL, KRSiEH
4#13 well-controlled prospective study Ji
THRBEEEZ 5N B, KRR TB REOFHI

BREETHS. ShETTd, KB TB RBIE
B S IgG « R IgA fHIZ %~ EH
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BHonBhoTo. B Q04N E), SHE
(800 v g/HLI L) Inh-G f#i il & T FEfh—
IR SRETZ2Z EBMONTHEY, 4
[EERES b, T EA—RIBEERIIRRE T H B 8
Inh-G ERBITIIIEMLEABICHE L, FEET
b B D « & M4 cortisol fEAK T M % 52
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7o, UL, TBHRESE « BER, FERER O
B#F D 5, Inh-G EAFIICB LTS, BA,
AR BELIZMHAE cortisol fHICHEZRRED 5T
whote, Eiz, YRV Y URIGER S
ERDonEd -7 (Table 2). LI EDER
6 Inh-G EHK TB BE, FBEEFIZ—E
fEmEAs AR ULBEh-7. KERE
Shaikh O#4® &k AFT 5.

ABEEIZBE L, retrospective M3 T3 75 <
well-controlled prospective study ¥ & H300 5
THY, BHIARBREHZHRITHTH 5. R
fEl %5 5 T corticotropine releasing hormone,
ACTH & fif 35 T F K — Rl B 5 ae 4 145 1
TB & - REFDNZ EIAICH 5 (REET—
%). —J%, broncoalvelar lavage fluid Y ~
/SER, SOEMEHISEEE T U, RIECHKRE
TREMEESZOFRETH S,

HikES T, BB X-ray £, fiberscope, #AE
RIGHE, v~)v7 Y VRS, EES TB Eik
A REEHESC Inh-G 1 BA, AR BFO
TB R « BEXHEITE O,

AFE13 Inh-G T O BA, AR BHEIXTB
PIEGe « FiFt « BOIRLTHBLI BT &,
L-TBD#47% 53 P-TBRIELRADES Z &,
ORI A, BELUCEREHE L.
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