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BACKGROUND

The changes in the airways such as mucous gland enlargement and goblet cell
hyperplasia results in cough and persistent mucus production while bronchial
squamous metaplasia disrupts mucociliary clearance in chronic obstructive
pulmonary disease. Mucociliary clearance is the most important defense mechanism
of respiratory system and its impairment results in a vicious cycle of colonization
and infection of bronchi with pathogenic organisms. Airway clearance techniques
are available and their efficacy needs to be looked into.

METHODS

A randomized controlled open labelled trial was done from July 1, 2011 to October
31,2011 at the University of Santo Tomas Hospital Out-Patient Department. A total
of twenty two patients (22) were randomized and trained to lung flute group (n=12)
and active cycle breathing technique/force expiration technique (ACBT/FET) group
(n=10). Patients were instructed to collect sputum using standard measuring cup
during a 15 minute-session per day of these airway clearance techniques done for
3 days. Patients graded the level of difficulty of sputum expectoration pre and post
intervention using the visual analog score.
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Figure 1. Schematic diagram of screening and randomization.
“Active Cycle Breathing Technique/Forced Expiratory Technigue

RESULTS
Patients were mostly in the 5th and 6th decade oflife and majority (86%) were males
with an average of 40 pack year smoking history. The sputum volume recorded in 3

treatment days for both groups were p d as mean vol inml + 2 standard
deviation.
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The mean sputum volume for 3 days was relatively higher among patients on ACBT/
FET (6.58 + 2.94 ml) compared to the Lung Flute group (5.90 + 2.99 ml) however
there wasno statistical difference (p=0.525). Sixty seven percent (8/12) of the subjects
expectorated mucopurulent sputum in the lung flute group compared to 50% (5/10)
in the ACBT/FET group. The mean visual analog score of the Lung Flute group was
6.83 + 1.11 with a relief of difficulty to VAS 2.8 + 0.63 post-treatment compared to
the ACBT group with pre-treatment and post-treatment score of 6.6 + 0.97 and 3.0
+0.74, respectively. There was significant reliefin difficulty of sputum expectoration
for both groups with a p-value of <0.0001.

Table 1. Demographic and Clinical Characteristics of Subjects.

AGE (years} 6483 = 129 GTE+ 63 0452
SEX
Male 1M {83.33%) S 1000
Female 2 (16.67%) L1
SMOKING {in pack years) | #h83= 986 | 40.2+74] LR
FEVI, Lis 105+ 0243 | 1.003 + 025 0452
FEVIFVC 51T+ 1209 | 51,7+ 1052 0486

Age, Smoking, FEV1 and FEVI/EVC, were presented in Mean + Std Dev:
Independent T-test was wesed to fest significance.
Sex was presemted im Count (Percemtuge); Chi-Square test was usad do test

significance, A p vk off < 0.05 (95% level of confidence) is significant,
Table 3. Comparison of sputum volume between two

Day 1 646+ 291 675429 | 6594284
Day 2 625+ 345 700435 | 6594341 0141 0.852 0.525
Day 3 S500+26] | 6.00£242 (545+252

Spustm Volume was presented in Mean + Sid Dev; Repeated Measures ANOVA was used to compare the 3
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p-vatue ofthe days (1.3), determiring if there s signi oo i the sputums
mlmjmnhd.ﬂi-mdapaﬂai
“Withir-Subjects (Days"Groups) - p-value of the imtersction effect of Days and Growp (TLF v ACBT), deter-
mining if the intermction effect of days amd growp is sigmificant
***Between Subjects (Groups) - povalus of groups (TLE vs ACET), determining if there is significant difference
in thoe sputom volume from the different groups.

CONCLUSION

The use of flutter devices (Therapeutic Lung Flute®) is as effective as the Active Cycle
Breathing Technique (ACBT)/Forced Expiration Technique (FET) in facilitating
sputum expectoration among stable COPD patients.

Tiable 2. M d Clinical Pre and Post-

Omygen Satusmtion
Pre-treatsent a5, 14+ 1,11 96,77 £ 0,55 [RTH
Post-ireatment 9608 £ 09 96,87 +0.73 0065

et (Pre vs Pa)* Q&7 0T

Blood Pressure

Systalic

Pre-treatment 123806827 | 1467+ 780 0625
Pust-treatment 1252 8.1 127,33 £ 306 0.572
gt (P vs Poasy)* 0459 0259
Diassalic
Prereatment 75 11406 [EEEFS RN 1651
Pust-treatsmwrit 7583379 7533+ 281 0734

pvatue (Pre vs Past)* 0784 016

Tulsz Rl
Pre-treatsnent 108 £ 374 EEREELE L5857
Pust-ireatment 2,08+ 402 BATE64 0424

patue (Pre vs Pasi)* ot 030

Fespiratory Rate
Pre-treatsnent 21 £ 1.31 200 £ 1.66 0.4
Pust-Arsatment b6+ 095 W83+ 1.3 0.955

pevaue (Pre vs Posy)* 0518 0010

Clinival Farameters were pressated in Mean + Sid Dev

*Independent T-test was used to fest significant difference between groups - TLE vs ACET
* Paired T-dest was used to fest sigwificant differerce between time - Pre v Post

Table 4. Sputum Characteristic.

Mucopuralent SI6TH) 1050}
Table 5. Visual Analog Score

. na10
VAS Pre-treatitsent GEIELIL | B6=09T | 6732103

VAS Post-treatment 24063 I0T4 | 291 £065 P
WAS Difference FRIE004 3£ 123 EEAEE LY 0943
(Pre-Pasth

pevaline {Pre v Fost) <0001 <01 <0001

VAS Score was presented in Mean £ 5t Dev
“Independent T-test was wsed to test significant difference between groups - TLF v ACBT
Paired Ttest was ssed fo test significamt difference between time — Pre ws Post
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