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ABSTRACT

In a double-blind, placebo-controlled trial, fenoterol as a premedica-
tion was shown to have better bronchodilative properties, especially
on the small airways, than ipratropium bromide or placebo in 181
nonasthmatic patients undergoing fiberoptic bronchoscopy for diag-
nostic reasons. When the patients were assessed 20 minutes after the
procedure, the deterioration in lung function induced by either the
bronchoscopy itself or the lidocaine used as a topical anesthetic was
minor in all groups, compared with baseline values.

INTRODUCTION

Numerous studies!~ have verified that bronchofibroscopy induces deteri-
oration in lung function. The topical anesthetic lidocaine, which has been
shown to cause bronchoconstriction in hyperreactive airways,*® may be
the principal cause of decreased lung function.® These findings raise the
question of whether lung function impairment during bronchoscopy can be
prevented by premedication with inhaled ipratropium bromide (IB), a mus-
carinic antagonist, or fenoterol (FEN), a betay-adrenergic drug.

This double-blind, placebo-controlled trial was designed to compare
the effects of IB inhalation powder with those of FEN and placebo powders
as a premedication before bronchofibroscopy.

PATIENTS AND METHODS

A total of 181 nonasthmatic patients (107 men and 74 women) participated
in the study. The mean age was 53 years (range, 21 to 75 years). Ninety of
the patients were smokers, of whom 68 were men. All patients underwent
bronchofibroscopy for diagnostic reasons, primarily because of pulmonary
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infiltrate, cough, or hemoptysis. Patients were excluded if they had chronic
cardiac arrhythmia or used antiarrhythmic agents, had thyrotoxicosis, or
used antihistamine drugs, or were receiving chronic sympathomimetic or
anticholinergic medication.

Patients were randomly assigned to receive either 0.08 mg of ipratro-
pium bromide,* 0.4 mg of fenoterol hydrobromide, or identical placebo
(two capsules each) inhalation powder 1 hour before bronchofibroscopy.
Separate prerandomized series in blocks of six patients each were used for
smokers and nonsmokers. All study drugs were administered using an
Ingelheim inhalator. All patients also received 10 mg of diazepami IM 1
hour before the procedure. Before the premedication was given and 20
minutes after the bronchoscopy was performed, each patient underwent
ventilation-volume spirometry (Jaeger Masterlab ML/t-FP, Wiirtzburg,
Germany).

Topical anesthesia included puffs of 10% lidocaine§ spray onto the
oropharynx and 4% lidocaine drops into the trachea. When needed, addi-
tional 2% lidocaine, the quantity of which was recorded, was administered
via the bronchoscope. The doses were adjusted individually to achieve
appropriate local anesthesia. All bronchoscopies were performed by the
same investigator, with the patient in a supine position and the broncho-
scope passed transorally. Olympus BF types P20D, B3R, 10, and 20 and
Pentax type FB19H bronchoscopes were used, all with a tip size of 6 mm.

The protocol was accepted by the joint ethical committee of Turku
University and Turku University Central Hospital, and the patients gave
their informed consent. Student’s ¢ test and general linear models were
used in the statistical analysis. A P value < 0.05 was considered statisti-
cally significant.

RESULTS

Bronchofibroscopy induced deterioration in peak expiratory flow (PEF)
values in all three groups studied (Table I). The change was statistically
significant in the IB and placebo groups but not in the FEN group. The
differences in the trends toward either an increase or decrease in forced
expiratory volume in 1 second (FEV,), forced vital capacity (FVC), and
forced inspiratory volume in 1 second (FIV,) did not differ among the study
groups, although FEN tended to increase these parameters, particularly
FEV, in nonsmokers (from 3.09 to 3.18 L; P = 0.033).

In the parameters usually used to measure small airways function, a
clear benefit was seen with FEN (Table II). Both IB and FEN significantly

* Trademark: Atrovent® (Boehringer Ingelheim International GMBH, Ingelheim am Rhein, Germany).
t Trademark: Berotec® (Boehringer Ingelheim International GMBH, Ingelheim am Rhein, Germany).
} Trademark: Diapam® (Orion, Espoo, Finland).

§ Trademark: Xylocaine® (Suomen Astra, Kirkkonummi, Finland).

71



INHALED IPRATROPIUM BROMIDE AND FENOTEROL II

"pu0das | ul swnjoa Alojelidsul paio) = ‘Al4 ‘moj) Kiojendxa yead = 434 ‘AoBdRD [BUA P8I0} = A4 PUOAS | L) BwNjoA Aiojendxa pasio) = ‘A4
QS F uesw ale eleQ

8chi'0 866670 8829°0 9/00°0 SHIL'D 6ae0'0 0vi'0 020¢°0 L8F¥°0 d
100 0 10°0— 6200 10— 92°0— 60°0— 200— 0L'0— suesw uj gcw;o
650+ 6.¢ 650+/8¢C 650F 12 9.0F0LE 280F6L'C 690+F00€ O0.L0FG2¢ LOF682 0L0F19¢C (M A4
1000°0> 8000°0 ¥€00°0 GEOL'0 69€°0 9/91°0 £€200°0 ¥29L'0 ¢v00°0 d
10— 66°0— ¥8'0— ¢ 0— L0~ ce'0— €60 — or'o— 190~ sueaw ut sbueyn
0L =108 GB0F097 P+ 1¥8 0LL+698 L0L+868 9L'LF608 Vel*96. 82L*E€28 O02LF¢ELL {08s/7) 43d
162°0 9y£9°0 9g6v°0 6920 ¢50°0 0L16°0 ¢L00°0 %000 ¢£90°0 d
00— 00— 200+ 00— 00— 100+ i0— 60°0— 61°0— sueaw Ul abueyy
LZ0F16'€ €0F2'v LE0+69C 920F90y 2CO0F/.Lv OEO0FIB6E VCO0OFEE 020F L0V L20FG8¢E (M oM
0290 ¥052°0 H8E0 8600°0 0£€0°0 61E1°0 8E61°0 YA £249°0 d
¥0°0— 040+ 8L'0— 60°0+ 600+ 60°0+ ¢00+ $0'0+ ¢0'0+ sueau uf abueyn
¢C0¥¢L¢c 6L'0F¥69C 920F6LC ¥COF16C <COF60E [20F89¢ 820F€92 ©€C0+¥.2 220F¢E5T (9 *A34
(is=u (0¢ = u) (1e = u) (6 = u) (eg = u) {92 = u) (19 = u) (0g = u) (1€ = u)
nw S19)0WISUON siajows v $18)0WSUON sigyouws v SIa)owsuoN siajows
0gae|d |043j0ud4 apjwoig wnjdosyead)

‘uorgouny Junj Aemare aS1e[ ul UoIjRIOLI)SP padnpul-Adossoyauoiq uo siepmod ogqeserd pue ‘[o1ajousy ‘epruroiq wnidoxyexd jo 1P80H I 9IqR]

N
[



H. PUOLIJOKI AND A. PALOJOKI

*Moj} Aiojesidxa padsio} = 434
QS F uesw ale eleq

1860 02200 ¥9.L°0 6510°0 1000°0> 918¢2°0 61510 6000°0 69680 d
100+ 100+ 200+ 9¢'0+ 8c'0+ £e0+ PL'0+ L0+ S0°0+ suesl ui %m,_mmco
vc0* 160 ¥¢0+/60 20+/60 GOLF€L GEO0F82L GSL+8L°L €80F2EtL OF0+9FL 60FF L} {08s/7) S2434
€6¢H0 980€°0 929¢'0 L000°0 Lv00°0 120070 Le0'0 £€990°0 0961°0 d
O eL'0— 0l0—- 67’0+ 650+ 980+ 910+ le0+ €10+ Suesw uj %ﬁmm:o
§90F¢gl'¢c SS0FGL¢ L90+69¢ GLOFELE VBOFGESE 190 F 19C 090 F/9C $90F /8¢ [S0F /ST (08s/7) %434
¢ce6’0 ¥9.9°0 6EEY0 L000°0> 1000°0> 09¥1°0 2000°0 ¢000°0 ¢eEe0 d
10°0— 00+ S0°0— Ge'0+ 180+ L0+ 8’0+ 8y’ 0+ 600+ suesw U} mmmm:o
660 FG0¢ 9¥0+90C IIE0FV0C <CGO0Fi¥e Lh0F9LZ CS0FE6L vOF96L OPO0FVEC LPOFOL (0as/7) 55034
(19 = u) {og = u) (1e = u) (68 = u) {eg = u) {92 = u) (19 =u) (og = u) (1e = u)
v SI3YOWSUON siayouisg W S13YOWSUON siayows 1V} SI3YOWSUON sigyows
0gasejd |ois)ousy apiweag wnjdosjesd)

‘uorpduny Sunj AemIre [[BUS UI UOTjRIOLISISp peonpur-Adoosoypuotq uo siepmod ogaseld pue ‘jorajousy ‘oprwroaq wintdoryeadr Jo 30ayd "I d[9qe,

73



INHALED IPRATROPIUM BROMIDE AND FENOTEROL 11

increased FEF,; ;5 (Table II). The same trend was seen for FEF;, and
FEF,; among patients pretreated with FEN compared with those receiving
placebo and among nonsmokers treated with IB compared with nonsmok-
ers in the placebo group.

DISCUSSION

In this study, fiberoptic bronchoscopy caused only slight deterioration in
lung function when the flow-volume curves were measured more than 1
hour before and 20 minutes after the procedure. The only clear evidence of
deterioration, perhaps due to lidocaine,® was seen in PEF values. However,
unlike Peacock et al,® we did not measure immediate changes in the spiro-
metric values during bronchoscopy.

Our results showed that FEN had better bronchodilative properties,
especially on the small airways, than ipratropium bromide in nonasth-
matic patients undergoing fiberoptic bronchoscopy for diagnostic reasons.
However, the deterioration in lung function induced by either the bron-
choscopy itself or the lidocaine used as topical anesthetic was minor in all
groups. Thus routine premedication with IB or FEN cannot be recom-
mended for all patients but may be useful in patients with lung function
impairment, particularly of the small airways.
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