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Clinical Implications

The residual amount of fluticasone in the oral gawas compared between 2 different
tongue positions during inhalation. This study fred that lowering the tongue during
inhalant uptake allows less inhaled medicationgadiained in the mouth and presumably a

larger amount of inhalant to be delivered intottlaghea.
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Tothe Editor:

Inhalants are the basis of bronchial asthma tredtraed these drugs are ineffective unless
they are efficiently delivered past the trachea ihie bronchial tree. Although correct inhaler
use is emphasized in inhalation instructions, mdiss have been conducted on the intraoral
conditions during inhalation. We hypothesized tlhdbe tongue is not intentionally lowered
during inhalation, some amount of inhalants mightriapped on the tongue.

In our first study, we filmed intraoral conditiomsth an endoscope in 6 healthy volunteers
to examine how different tongue positions affea flow of placebo powder/particles. We
reported a significantly larger amount of placelmavger/particles reached the pharynx and
flowed toward the trachea for both fluticasone &iedvilanterol (Relvaf) and fluticasone
propionate/formoterol fumarate (Flutifoffnpractice inhalers when the tongue was lowered
than when it was ndt.

In our second study, we made a paper tube of the s&ze and shape as the mouthpiece of
a pressurized metered-dose inhaler (pMDI, Flutifpriimed an endoscope at the center of the
paper tube with tape, and filmed the intraoral ¢obmals in 9 healthy volunteers with and
without tongue lowering from the actual position e the inhalants are ejected. In all
volunteers, the percentages of the visible postgimaryngeal wall area were significantly
higher when the tongue was lowered than when it mats Our second study verified that
lowering the tongue keeps the inflow route to tteetiea for inhalants wide op&hese 2
studies suggested that inhalants are more efflgiatdlivered into the trachea when the
tongue is lowered during inhalation.

We conducted this third study to further verify durdings in patients with bronchial
asthma. Patients inhaled the same dose of fluteasoth and without lowering the tongue.
After each inhalation, they gargled water 3 timesl ahe amount of residual fluticasone

collected in gargling water was compared. We cared that a smaller amount of fluticasone
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4

trapped in the oral cavity indicated a larger amairthe drug delivered into the trachea.

The present study was approved by the Medical Reseathics Committee of Fujita
Health University (HM17-094). The subjects compdligE3 patients with bronchial asthma
receiving outpatient treatment at our hospitalifgh, 23 women; mean age, 53.31 years).
The long-term management drugs were salmeterdtéisone propionate (Adoair Diskys
250 ug, dry powder inhaler [DPI]) in 19 subjects and tftum (125 pg; pMDI) in 24
subjects.

At outpatient visits, the subjects performed reguteorning inhalation (1 inhalation of
Adoair Diskus [250ug] or 2 inhalations of Flutiform [12%g]) and then gargled water 3
times: the men with 20 mL water each time (totaln®0) and the women with 15 mL water
each time (total 45 mL). All gargling water wasleoted. For the first collection, the subjects
inhaled the drugs as usual without paying any attento the tongue position (without
lowering the tongue) and then gargled water (Figli&@)). After the gargling water was
collected, the subjects were instructed to plaee tbngue under the tip of the mouthpiece, to
lower the tongue and its root as if to pronouncé;Hand to inhale the drugs with the
pharynx kept expanded (Figure 1(b)). They were gistvucted to keep lowering their tongue
during drug inhalation at home.

At the following outpatient visit, the subjects alad the morning dose of the inhalants with
the tongue lowered, and gargling water was colteatethe same manner. The collected
gargling water was stirred, and 10 mL of it wasz@&o and stored a20°C. Then, fluticasone
concentrations were measured using liquid chrommapdty/tandem mass spectrometry. The
specimens were processed through protein precgitatith acetonitrile/methanol (1:1, v/v).
The measured fluticasone concentrations were cteoeto the residual amount in
consideration of the different amount of garglingter used by male and female subjects. All

results are expressed as meastandard deviation. Statistical analysis was peréa using
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t-test, and® < 0.05 was considered to indicate a significantedéhce.

After inhalation of Adoair Diskus (250g), the amount of residual fluticasone in gargling
water was significantly smaller when the tongue leagered (109.3 40.6ug) than when it
was not (144.2 54.0ug) (P = 0.0156) (Figure 2(a)). After inhalation of Flutifo (250ug),
the residual amount was significantly smaller wttentongue was lowered (62:37.2uQ)
than when it was not (1384861.3ug) (P < 0.001) (Figure 2(b)).

The guidelines from the National Asthma Educatioml @revention Progratnand the
Global Initiative for Asthma indicate that the basis of bronchial asthma treatms
inhalation of corticosteroids, and that regularaliation therapy is essential. Various studies
worldwide have promoted correct inhaler @3eAlthough correct inhaler use is essential, no
clinical studies have been conducted on the dgligéinhaled drugs from the mouthpiece to
the trachea. In our first and second studies, wggested that inhalants could be more
efficiently delivered into the trachea by loweritlte tongue during inhalation. To further
verify our assumption, we measured the amountflval fluticasone in the oral cavity after
inhalation in patients with bronchial asthma whgularly inhale fluticasone. We considered
that a smaller residual amount in the oral cavitjidates a larger amount delivered into the
trachea. Our results showed that the amount ofluekifluticasone in the oral cavity was
significantly smaller when the tongue was lowereldilevinhaling both DPI and pMDI.
Therefore, we conclude that lowering the tonguenduinhalation reduces the amount of
inhalants trapped on the tongue so that a largleim of inhalants can be delivered into the
trachea.

These 3 studies suggested that lowering the todgueg inhalation reduces the amount of
inhalants trapped on the tongue so that the dragde efficiently delivered into the trachea.
Notably, this technique can not only be applieddibinhalants in patients with mild to severe

bronchial asthma, but also does not incur additiammsts. In recent years, articles on
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cost-effectiveness have also been publidiétlve now plan to study the clinical effects of

this technique in patients with bronchial asthma.
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Figure Legends

Figure 1. Tongue positions during inhalation. The tip of a bronchoscope was placed 5 mm

from the first incisor while filming. The visibleogterior pharyngeal wall during inhalation is

demarcated with a light blue line. The posterioanyhgeal wall area was measured from the
images using a hypothetical 10-cm long and 10-cdewegion.

(a) Picture of the oral cavity with the tongue not loee The inflow route from the pharynx
to the trachea is narrow (posterior pharyngeal ewadh: 1.1 cf).

(b) Picture of the oral cavity when the tongue is pthaader the inferior end of the inhaler
and lowered. The inflow route from the pharynx tee ttrachea is kept wide open
(posterior pharyngeal wall area: 7.0 cm2).

Reprinted from The Journal of Allergy and Clinidahmunology: In Practice, Takazumi

Yoshida, Rieko Kondo, Takahiko Horiguchi, “A comjzan of posterior pharyngeal wall

areas between different tongue positions duringalation”, 2018, with permission from

Elsevier

Figure2

(a). Volume of residual fluticasone in gargling water after inhalation of Adoair Diskus
(250 pg). The volume was significantly smaller when the tomgvas lowered (right) than
when it was not (left)K = 0.0156).

(b). Volume of residual fluticasone in gargling water after inhalation of Flutiform (250
Mg). The volume was significantly smaller when the tomgvas lowered (right) than when it

was not (left) P < 0.001).
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