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Abstract

Background: Inhaled corticosteroids are the preferred treatment for long-term control
of all grades of persistent asthma. These are administered by various delivery devices with
very little information whether these devices can affect the efficacy of inhaled
corticosteroids. Fluticasone propionate is a relatively new inhalational corticosteroid
compared to older ones like beclomethasone and budesonide.

Aims & Objective: To assess the relative efficacy of fluticasone propionate administered
from different delivery devices to adult patients of chronic stable bronchial asthma as
measured by pulmonary function test parameters.

Material and Methods: This prospective study was undertaken to assess the relative
efficacy of fluticasone propionate administered from different delivery devices to adult
patients of chronic stable bronchial asthma as measured by pulmonary function test
parameters. Fourty eight subjects were administered, fluticasone propionate (250 pg) by
dry powder inhaler, metered dose inhaler, metered dose inhaler with spacer and
fluticasone (1mg) via nebulizer consecutively each week for four weeks under direct
supervision. Pulmonary function test was done before and one hour after administration
of the drug on each visit.

Results: After excluding nine patients who were lost to follow up, data was analysed for
the remaining thirty nine patients and no significant difference in peak expiratory flow
rate (p=0.77), forced expiratory volume in one second (p=0.95), forced vital capacity
(p=0.24) and forced expiratory volume in one second and forced vital capacity ratio
(p=0.22) was seen after giving fluticasone by different devices.
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Conclusion: Fluticasone propionate delivered by different devices like dry powder
inhaler, metered dose inhaler, metered dose inhaler with spacer and nebulizer have
similar effect on lung function in patients of chronic stable bronchial asthma and may be
used interchangeably.

Keywords: Peak expiratory flow rate, Forced vital capacity, Metered dose inhaler,
Fluticasone propionate

Introduction

Bronchial asthma is characterized by chronic airway inflammation and increased airway
hyperresponsiveness leading to symptoms of wheeze, cough and dyspnoea. Prevalence of
asthma is increasing steadily over the late part of the last century in countries with a
western life style and is also increasing in developing countries [1—3]. It is estimated that
300 million people worldwide suffer from asthma and this figure is projected to rise to
400 million by year 2025 [4]. Asthma accounts for approximately 500,000
hospitalizations each year [5], with around 250,000 deaths annually attributed to the
disease [4]. In India, asthma imposes a substantial burden; though there is a paucity of
appropriate epidemiological data to determine prevalence for asthma in India, a
multicenter study by the Asthma Epidemiology Study Group of the Indian Council of
Medical Research found the prevalence of bronchial asthma in Indian adults to be 2.38%

[6].

Inhaled corticosteroids are the most effective drugs for the treatment of asthma and they
represent first-line therapy for all patients with persistent disease, irrespective of disease
severity [7]. Studies have demonstrated their efficacy in reducing symptom, frequency
and severity of asthma exacerbations and asthma mortality. The major advantage of
inhaled therapy is that drugs are delivered directly into the airways producing higher local
concentrations with significantly less risk of systemic side effects.

Inhaled corticosteroids are marketed with different delivery devices, which have different
lung deposition properties, in-vivo dosage accuracy and dose variability [8]. The
commonly used devices in India are dry powder inhaler(DPI), metered dose
inhaler(MDI), metered dose inhaler with spacer (MDI-S),and nebulizers. With inhaled
corticosteroids being the mainstay of anti-inflammatory treatment in asthma, it is
necessary to determine the comparative efficacy of different corticosteroids delivered
through different inhaler devices. The present study was undertaken to assess the relative
efficacy of fluticasone propionate administered through different delivery devices to adult
patients of chronic stable bronchial asthma as measured by pulmonary function test
parameters.

Material and Methods

This prospective one month study was conducted from March, 2013 to April, 2013 among
clinically diagnosed patients of chronic stable bronchial asthma from out patient
department of Pulmonology, Rajiv Gandhi Institute of Medical Sciences, Kadapa, Andhra
Pradesh, India. Individuals of either sex aged between 18-65 years, who where residents
of the local area and had a history of bronchial asthma for at least 6 months comprised
the study unit. Prior approval for the study from the institutional ethical committee was
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obtained and a written informed consent from all patients was taken. The procedures
followed in this study were in accordance with the ethical standards of the institutional
ethical committee on human experimentation and with the Helsinki Declaration of 1975
that was revised in 2000. Sample size was calculated to be thirty six on the basis of prior
observations reported in a previous study [9], but assuming a loss to follow up cases of up
to 25% , the initial recruitment was calculated to be fourty eight.

Inclusion criteria

The subjects fulfilling the following criteria were considered to be suffering from chronic
stable bronchial asthma as defined by American Thoracic Society 1987 [10].

1. History suggestive of bronchial asthma.

2. No acute exacerbation (episodes of progressive increase in shortness of breath,
cough, wheezing, or chest tightness, or some combination of these symptoms)
within the past one month.

3. No history of receiving any corticosteroid therapy for past one month.

4. Baseline forced expiratory volume in one second (FEV1) less than 80% of predicted
value.

5. Increase in FEV1 equal or more than to 12% and peak expiratory flow rate (PEFR)
equal or more than to 20% of baseline value 15 minutes after bronchodilator
therapy.

Exclusion criteria

Patients with past history of hypersensitivity to fluticasone propionate.

History of treatment of asthma within four weeks prior to study.

Pregnant and lactating females.

Subjects with hepatic, cardiac, renal and respiratory disorders.

Those with an upper respiratory tract or acute sinus infection within four weeks

O e A

prior to enrollment.

6. Individuals with a smoking history of >10 pack-years.

7. Patients on immunotherapy who required a change in dosage regimen within 12
weeks prior to enrollment were also excluded.

All study subjects underwent pulmonary function tests before and one hour after drug
administration. Inhaled salbutomol (Asthalin Rotacaps from Cipla) 200 ug was
administered on first visit (day-1) to assess bronchodilator reversibility and to fulfill the
criteria of bronchial asthma. A single dose of fluticasone propionate 250 ug was
administered by dry powder inhaler (DPI — Flohale Rotacaps from Cipla) on the second
visit (day-8), by metered dose inhaler (MDI - Flohale Inhaler from Cipla) on the third visit
(day 15) and by metered dose inhaler with spacer (MDI-S, Zerostat V Spacer by Cipla) on
the fourth visit (day 22). Finally on the fifth visit (day 29) a single dose of fluticasone
propionate 1mg (Flohale respule from Cipla) by nebulizer (ReadyMist from Meher Health
Care Corp.) was given. After a standardized initial evaluation, which included complete
history taking, clinical examination, investigations, asthma symptom score and
spirometry, patients were requested to follow up every week for 4 weeks.

The severity of Asthma was assessed by asthma symptom score in which the severity of
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five most important asthma symptoms (shortness of breath, chest tightness, wheeze,
cough, mucus production) were scored on a scale of 0--3 depending on severity to assess
the efficacy of the candidate drugs. The symptom severity was defined as follows: 0 = No
symptoms; 1 =Mild (symptoms are present occasionally and patients can continue with
daily activities); 2 = Moderate (symptoms are present most of the time but patients can
perform daily activities); 3 = Severe/Incapacitating (symptoms are severe and affect daily
activities or patient cannot do things that they normally can) [11].

Spirometry was done at the beginning of study. Before spirometry it was ascertained
patient had not taken inhaled 2 agonist (salbutamol) for at least 6 hours and
theophylline therapy for at least 24 hours. Spirometry was performed by a Maestros
spirometer where flow measurements were done by using Terbium followed by
computerized analysis. At least three spirometry maneuvers were done and highest FEV1
was noted. Patients who had FEV1, less than 80% of predicted value were administered
inhaled salbutamol 200 pg by nebulizer. Fifteen minutes after salbutomol administration
spirometry was repeated and those patients who had an increase of at least 12% absolute
FEV1 and at least 20% PEFR were labeled as suffering from bronchial asthma and
enrolled in the study. Pre and post medication pulmonary function test (PFT) reports
were collected. Thus in all, patients had to visit the department for 5 times including
nomination, registration and 4 follow up visits.

Statistical Analysis

Data entry and statistical analysis was done using statistically package of social science
(SPSS) software (version 17.0). Paired t -test, ANOVA and post hoc turkey’s test were
used. p values less than 0.05 were considered significant and less than 0.001 highly
significant.

Results

A total of 48 patients were enrolled in the study out of which, two patients were lost to
follow up after second visit, another two patients were lost after third visit and five
patients were lost after fourth visit. None of the patients experienced an acute
exacerbation of asthma during the study period. Thus finally nine patients were excluded
due to loss to follow up and the data of the remaining 39 subjects (25 males and 14
females) was analyzed [Table/Fig-1].

Twenty three (58.9%) individuals were aged between 18-40 years, 14 (35.9%) individuals
were aged between 41-60 years and 2 (5.1%) individuals were aged between 61-65 years.
The mean age of the patients was found to be 39.3 years.

Mean asthma scores calculated varied between 5.71 to 5.83 on various days of visits.
There was no significant difference in patient’s asthma symptom score per week at day 1,
8, 15, 22 and 29 (p = 0.99). Since there was no significant change in pulmonary function
test parameters (before giving fluticasone) at week-2, week-3, week-4, week-5, which
shows that the patients were suffering from chronic stable bronchial asthma and there
was no significant modification in the disease process during the course of the study. No
significant change in the asthma symptom scores also shows that there was no acute
exacerbation and the patients were stable [Table/Fig-2].
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Pretreatment values of peak expiratory flow rate varied between 32- 48%, 33- 49 %, 31-
50 % and 33- 51 % before giving fluticasone by DPI (week-2), MDI (week-3), MDI-S
(week-4) and nebulizer (week-5) respectively. There was no significant difference in PEFR
values at week 2, 3, 4 and 5, before giving the drug by different devices (p>0.05) [

Table/Fig-3].

Pretreatment values of forced expiratory volume in 1 second varied between 62 - 75%, 61
-76%, 63 -76% and 58 - 77% before giving fluticasone by DPI (week-2), MDI (week-3),
MDI-S (week-4) and nebulizer (week-5) respectively. There was no significant difference
in FEV1 values at week 2, 3, 4 and 5, before giving the drug by different devices (p>0.05) [

Table/Fig-4].

Pretreatment values of forced vital capacity (FVC) varied between 83 - 99%, 82 — 100%,
84 - 102% and 81 - 101% before giving fluticasone by DPI (week-2), MDI (week-3), MDI-S
(week-4) and nebulizer (week-5) respectively. There was no significant difference in FVC
values at week 2, 3, 4 and 5 before giving the drug by different devices (p>0.05) [

Table/Fig-5].

Pretreatment values of FEV1 /FVC varied between 0.67 - 0.81%, 0.68 - 0.82%, 0.66 -
0.84% and 0.65 - 0.82% before giving fluticasone by DPI (week-2), MDI (week-3), MDI-S
(week-4) and nebulizer (week-5) respectively. There was no significant difference in FEV1
/FVC values at week 2, 3, 4 and 5, before giving the drug by different devices (p>0.05) [

Table/Fig-6].

One hour after giving fluticasone by DPI (week-2), MDI (week-3), MDI-S (week-4) and
nebulizer (week-5), there was highly significant increase in PEFR (P<0.001). The post
treatment value of PEFR was highest after giving fluticasone by nebulizer (40 - 52%)
followed by dry powder inhaler (36 - 50%), metered dose inhaler with spacer (33 - 50 %)
and metered dose inhaler (32 - 50 %). However there was no significant difference in the
PEFR after giving fluticasone by any of the devices (p=0.77) [Table/Fig-3].

One hour after giving fluticasone by the different devices at week 2, 3, 4 and 5, there was
highly significant increase in FEV1 (p<0.001). The post treatment values of FEV1 ranged
between 68 -80%, 63 - 83%, 69 -81% and 66 - 83% by dry powder inhaler, metered dose
inhaler, metered dose inhaler with spacer and nebulizer respectively, the difference being
statistically insignificant (p=0.44) [Table/Fig-4].

One hour after giving fluticasone by different devices at week 2, 3, 4 and 5, there was
highly significant increase in FVC (p<0.001). The post treatment values The percentage
change in FVC ranged between 83 - 102%, 85 - 104%, 86 -106% and 84 - 107% by dry
powder inhaler, metered dose inhaler, metered dose inhaler with spacer and nebulizer,
the difference being statistically insignificant (p=0.53) [Table/Fig-5].

One hour after giving fluticasone by different devices at week 2, 3, 4 and 5, there was
highly significant increase in FEV1/FVC (p<0.001). The percentage change in FEV1/FVC
ranged between 0.64 - 0.82%, 0.69 - 0.83, 0.67 - 0.83% and 0.65 - 0.84% by dry powder
inhaler, metered dose inhaler, metered dose inhaler with spacer and nebulizer
respectively, the difference being statistically insignificant (p=0.86) [Table/Fig-6].

The pulmonary function parameters showed a highly significant increase one hour after
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giving fluticasone by any of the devices evaluated. There was no significant difference in
post—treatment values of peak expiratory flow rate (p=0.77), forced expiratory volume in
one second (p=0.44), forced vital capacity (p=0.53) and forced expiratory volume in one
second and forced vital capacity ratio (p=0.86) after giving fluticasone by dry powder
inhaler, metered dose inhaler, metered dose inhaler with spacer and nebulizer
respectively at day 8, 15, 22 and 29. This shows a similar efficacy of fluticasone delivered
via the different devices studied.

Discussion

To the best of our knowledge there is no Indian study comparing clinical efficacy of
fluticasone delivered through various devices in patients of chronic stable bronchial
asthma. Our study for the first time compared the effect of fluticasone delivered via dry
powder inhaler, metered dose inhaler, metered dose inhaler with spacer and nebulizer on
lung functions and revealed that these devices have a similar effect on the lung function in
patients of chronic stable bronchial asthma. Higher incidence of chronic stable bronchial
asthma was found among those aged between 18 to 40 years in our study. This is in
conformity with the results of previous surveys which show that bronchial asthma occurs
in all ages with one half cases occurring before age of 10 years and another third before
age 40 years. Out of 39 patients enrolled the majority (64.1%) were males in the current
study. Previous studies however have shown that in adulthood prevalence of asthma is
greater in women than men, reason for which is not clear [12]. The reason for higher
enrollment of males in this study is partly due to relative reluctance of females in
attending the hospital in this part of the world and partly due to exclusion of pregnant
and lactating women from the study.

One hour after giving fluticasone by dry powder inhaler (week-2), metered dose inhaler
(week-3), metered dose inhaler with spacer (week-4) and nebulizer (week-5) there was
highly significant increase in PEFR in our study. The percentage change in mean peak
expiratory flow rate was highest with nebulizer followed by dry power inhaler, metered
dose inhaler with spacer and was least with metered dose inhaler [Table/Fig-7]. Several
studies have demonstrated an increase in peak expiratory flow rate after giving
fluticasone by various delivery devices over a period of 1 to 12 weeks [13—16].

No significant difference in the PEFR was found after giving fluticasone by any of the
different devices used in our study which is in agreement with the study done by Bateman
et al., [17] in which there is no significant difference found with salmeterol/fluticasone
propionate in combination (50/100 ug twice daily) when administered via a
chlorofluorocarbon-free metered dose inhaler or dry powder inhaler to patients with
mild-to-moderate asthma.

One hour after giving fluticasone by DPI (week-2), MDI (week-3), MDI-S (week-4) and
nebulizer (week-5), there was a highly significant increase in FEV1 in our study. Although
the percentage change in forced vital capacity was highest with nebulizer, followed by
metered dose inhaler and metered dose inhaler with spacer and least with dry powder
inhaler [Table/Fig-7], there was no significant difference found in the FEV1 after giving
fluticasone by any of the devices used in our study which is in line with study done by
Koser et al., [18] in which they compared fluticasone propionate by MDI and DPI and
found that there was no statistically significant difference in FEV1 with both the devices.
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One hour after giving fluticasone by DPI (week-2), MDI (week-3), MDI-S (week-4) and
nebulizer (week-5), forced vital capacity also increased significantly. The percentage
change in forced vital capacity was highest with MDI-S, followed by nebulizer and MDI
and least with dry powder inhaler [Table/Fig-7] but there was no significant difference in
the FVC after giving fluticasone by any of the devices. Nair et al., [19] compared inhaled
fluticasone delivered via metered dose inhaler and three antistatic spacers and found no
statistically significant differences in FVC.

One hour after giving fluticasone by DPI (week-2), MDI (week-3), MDI-S (week-4) and
nebulizer (week-5), there was highly significant increase in forced expiratory volume in
one second and forced vital capacity ratio (FEV1/FVC). The percentage change in FEV1
/FVC was highest with MDI, followed by DPI and was least with both MDI-S and
nebulizer [Table/Fig-7]. There was no significant difference found in the FEV1/FVC after
giving fluticasone by any of the devices. Previous studies on inhaled fluticasone by
different devices in patients of chronic stable bronchial asthma have not reported the
effect on FEV1/FVC. The present study found no significant differences on spirometric
variables after giving fluticasone via nebulizer, metered dose inhaler, metered dose
inhaler with spacer and dry powder inhaler.

The results obtained in our study in relation to the efficacy fluticasone propionate with
regard to various PFT parameters are in accordance with the results of the systematic
review of literature done by Brockleband et al., [20] in which there was no difference in
clinical effectiveness of fluticasone propionate between nebulisers and alternative inhaler
devices compared to standard MDI with or without a spacer device.

Conclusion

Fluticasone propionate delivered by different devices (dry powder inhaler, metered dose
inhaler, metered dose inhaler with spacer and nebulizer) have similar effect on lung
function in patients of chronic stable bronchial asthma and may be used interchangeably
depending on availability, cost and compliance of the patients.

Acknowledgments

We would like to convey our heartfelt thanks to Dr. Balakrishna, Principal, RIMS,
Kadapa, Karnataka, India, for helping us at every stage of this study with his valuable
suggestions. We would like to thank Cipla for providing drugs and delivery devices as free
gift samples for the study. We would also like to thank Mr. Rangaswamy, biostatistician
for providing the statistical analysis for this study.

Notes

Financial or Other Competing Interests

None.

References

[1] Innes JA, Reid PT. Davidson’s principles and practice of Medicine. 20th ed. Elsevier;
2006. Respiratory Disease. In: Boon NA, Colledge NR, Walker BR, Hunter JAA, editors;

pp. 670—78.

13/11/2013 21:20



Influence of Delivery Devices on Efficacy of Inhaled Fluticasone Prop... http://www.nchi.nlm.nih.gov/pmc/arti cles/PM C3809634/

[2] Hansen EF, Rappeport Y, Vestbo J, Lange P. Increase in prevalence and severity of
asthma in young adults in Copenhagen. Thorax. 2000;55:833—86.
[PMCID: PMC1745615] [PubMed: 10992534]

[3] Cerveri I, Locatelli F, Zoia MC, Corsico A, Accordini, De Marco R. International
variations in asthma treatment compliance. The results of the European Community
Respiratory Health Survey (ECRHS) Eur Respir J. 1999;14:288-94. [PubMed: 10515403]

[4] World Health Organization. Global surveillance, prevention and control of chronic
respiratory diseases: a comprehensive approach, 2007.

[5] Akinbami L. Asthma prevalence, health care use and mortality: United States
2003-05. CDC National Center for Health Statistics. 2006

[6] Aggarwal AN, Chaudhary K, Chhabra SK, et al. Prevalence and risk factors for
bronchial asthma in Indian adults: a multicentre study. Indian J Chest Dis Allied Sci.
2006;48:13—22. [PubMed: 16482947]

[7] Global Initiative for Asthma. NHLBI/WHO workshop report. Global strategy for
asthma management and prevention. National Institutes of Health, National Heart,
Lung, and Blood Institute. Revised 2002. Publication no. 02-3659.

[8] Thorsson L, Geller D. Factors guiding the choice of delivery device for inhaled
corticosteroids in the long-term management of stable asthma and COPD: focus on
budesonide. Resp Med. 2005;99:836—49.

[o] Dane E, Funda C, Esra K U, Eser G Y, Mehmet K, Ercument E, Oktay G. Clinical
effectiveness of nebulised budesonide in the treatment of acute asthma attacks.
Tuberkuloz ve Torak Dergisi. 2006;54(2):128-136.

[10] American Thoracic Society. Standards for the diagnosis and care of patients with
chronic obstructive pulmonary disease and asthma. Am Rev Respir Dis. 1987;136:225—43.
[PubMed: 36058351

[11] Cakmak G, Demir T, Gemicioglu B, Aydemir A, Serdaroglu E, Donma O. The effect of
add-on zafirlukast treatment to budesonide on bronchial hyperresponsiveness and serum
levels of eosinophilic cataonic protein and total antioxidant capacity in asthmatic patients.
Tohoku J Exp Med. 2004;204:249—56. [PubMed: 15572850]

[12] GINA Asthma Management and Prevention, Global initiative for Asthma, Global
strategy for asthma management and prevention 2008. Page 64.

[13] Johnson M. Development of fluticasone propionate and comparison with other
inhaled corticosteroids. J Allergy Clin Immunol. 1998;101:5S434—S439. (Suppl)
[PubMed: 9563368]

[14] Ige OM, Sogaulou OM. The clinical efficacy of fluticasone propionate compared with
beclomethasone dipropionates in patients with mild to moderate bronchial asthma at the
University College Hospital, Ibadan, Nigeria. West Afr J Med. 2002;21:297—-301.
[PubMed: 12665269]

[15] Molimard M, Martinat Y, Rogeaux Y, Moyse D, Pello JY, Giraud V. Improvement of
asthma control with beclomethasone extrafine aerosol compared to Fluticasone and

8di 16 13/11/2013 21:20



Influence of Delivery Devices on Efficacy of Inhaled Fluticasone Prop... http://www.nchi.nlm.nih.gov/pmc/arti cles/PM C3809634/

9di 16

budesonide. Respir Med. 2005;99:770-8. [PubMed: 15878495]

[16] Berend N, Kellett B, Kent N, Sly PD. Collaborative study group of the Australian Lung
Foundation. Improved safety with equivalent asthma control in adults with chronic severe
asthma on high-dose fluticasone propionate. Respirology. 2001;6:237—46.

[PubMed: 11555383]

[17] Bateman ED, Silins V, Bogolubov M. Clinical equivalence of salmeterol/fluticasone
propionate in combination (50/100 microg twice daily) when administered via a
chlorofluorocarbon-free metered dose inhaler or dry powder inhaler to patients with
mild-to-moderate asthma. Respir Med. 2001 Feb;95(2):136—46. [PubMed: 11217910]

[18] Koser A, Westerman J, Sharma S, Emmett A, Crater GD. Safety and efficacy of
fluticasone propionate/salmeterol hydrofluoroalkane 134a metered-dose-inhaler
compared with fluticasone propionate/salmeterol diskus in patients with chronic
obstructive pulmonary disease. Open Respir Med J. 2010;4:86—91.

[PMCID: PMC3023060] [PubMed: 21253451]

[19] Nair A, Menzies D, Hopkinson P, McFarlane L, Lipworth BJ. In—vivo comparison of
the relative systemic bioavailability of fluticasone propionate from three anti-static
spacers and a metered dose inhaler. Br J Clin Pharmacol. 2009 February;67(2):191—-198.
[PMCID: PMC2670376] [PubMed: 19220273]

[20] Brocklebank D, Ram F, Wright J, Barry P, Cates C, Davies L, Douglas G, Muers M,
Smith D, White J. Comparison of the effectiveness of inhaler devices in asthma and
chronic obstructive airways disease: a systematic review of the literature. Health Technol
Assess. 2001;5:1-149. [PubMed: 11701099]

Figures and Tables

13/11/2013 21:20



Influence of Delivery Devices on Efficacy of Inhaled Fluticasone Prop... http://www.nchi.nlm.nih.gov/pmc/arti cles/PM C3809634/

[Table/Fig-1]:

Total Patients Enrolled - 48

After 1 week

Fluticasone 250 pg delivered by DPI [{n=48)

After 1 week \ | 2 patients dropped out

Fluticasone 250 pg delivered by MDI [n=46)

After 1 week \ ‘ 2 patients dropped out

Fluticasone 250 pg delivered by MDI with
Spacer (n= 44)

After 1 week ‘ 5 patients dropped out

Fluticasone 1 mg delivered by Nebulizer (n=39)

Patients flow through various stages of study
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[Table/Fig-2]:

Asthma Symptom Score of the Patients at different visits

Visit Asthma Symptom Score (Mean + SD)
Day1 5.79 £ 1.02
Day 8 5.74 + 1.07
Day 15 5.83 £ 0.95
Day 22 5.77 + 0.83
Day 29 5.71+ 0.98
ANOVA fvalue p value 0.09
0.99%

S.D: standard deviation; * p value not statistically significant (> 0.05)
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[Table/Fig-3]:

Peak Expiratory Flow Rate (PEFR) (% Predicted) before and after giving Fluticasone by
different devices

http://www.nchi.nlm.nih.gov/pmc/arti cles/PM C3809634/

Delivery Device

PEFR

Pre-treatment Value (Meanz+ S.D)

Post-treatment Value (Mean+ S.D)

DPI 40.11 + 3.93 44.52 + 4.28

MDI 40.98 + 4.09 44.89 + 4.31

MDI-S 41.14 £ 4.29 45.33 * 4.06

Nebulizer 40.73 + 4.08 45.40 + 3.96
ANOVA | fvalue 0.48 0.38
p value 0.70* 0.77%

PEFR: peak expiratory flow rate; DPI: dry powder inhaler; MDI; metered dose inhaler;
MDI-S: metered dose inhaler with spacer; S.D: standard deviation; * p value not

statistically significant (> 0.05)
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[Table/Fig-4]:

Forced Expiratory Volume in 1 Second (FEV1) (% Predicted) before and after giving

Fluticasone by different devices

http://www.nchi.nlm.nih.gov/pmc/arti cles/PM C3809634/

Delivery Device

FEV,

Pre-treatment Value (Meanz+ S.D)

Post-treatment Value (Mean+ S.D)

DPI 68.25 + 3.18 72.39 + 3.57

MDI 67.59 + 4.02 72.79 + 4.22

MDI-S 68.17 + 3.98 73.41 + 4.50

Nebulizer 68.31 + 4.63 73.86 + 4.81
ANOVA | fvalue 0.27 0.89
p value 0.85% 0.44*

FEV, : forced expiratory volume in 1 second; DPI: dry powder inhaler; MDI; metered dose

inhaler; MDI-S: metered dose inhaler with spacer; S.D: standard deviation; * p value not

statistically significant (> 0.05)
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[Table/Fig-5]:

Forced Vital Capacity (FVC) ( % Predicted) before and after giving Fluticasone by
different devices

Delivery Device FVC
Pre-treatment Value (Mean+ S.D) | Post-treatment Value (Mean+ S.D)
DPI 01.36 £ 4.41 96.15 + 4.57
MDI 90.44 + 4.68 95.30 + 5.05
MDI-S 91.18 £ 5.19 96.77 + 5.21
Nebulizer 91.27 + 5.35 06.82 + 5.67
ANOVA | fvalue 0.29 0.74
p value 0.84* 0.53%

FVC: forced vital capacity; PEFR: peak expiratory flow rate; DPI: dry powder inhaler;
MDI; metered dose inhaler; MDI-S: metered dose inhaler with spacer; S.D: standard
deviation; * p value not statistically significant (> 0.05)
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[Table/Fig-6]:

http://www.nchi.nlm.nih.gov/pmc/arti cles/PM C3809634/

FEV1 / FVC (% Predicted ) before and after giving Fluticasone by different devices

Delivery Device FEV,/FVC
Pre-treatment Value (Mean+ S.D) | Post-treatment Value (Mean+ S.D)
DPI 0.74 + 0.05 0.75 + 0.06
MDI 0.74 + 0.06 0.76 + 0.06
MDI-S 0.75 £ 0.06 0.76 + 0.07
Nebulizer 0.74 £ 0.05 0.76 + 0.06
ANOVA | fvalue 0.32 0.25
p value 0.81% 0.86*

FEV1 / FEC : ratio of forced expiratory volume in 1 second to forced vital capacity ; DPI:

dry powder inhaler; MDI; metered dose inhaler; MDI-S: metered dose inhaler with

spacer; S.D: standard deviation; * p value not statistically significant (> 0.05)
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[Table/Fig-7]:
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Dry Powder Metered Dose  Metered Dose Mebulizer
Inhaler Inhaler Inhaler with
Spacer

Mean percentage change of spirometry parameters before and 1 hour after giving fluticasone
propionate by various devices PEFR: peak expiratory flow rate; FEV1 : forced expiratory volume in 1
second; FVC: forced vital capacity; FEV1 / FEC : ratio of forced expiratory volume in 1 second to forced

vital capacity
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