
Flunisolide Inhalation Aerosol 80mcg (Aerospan)
Abbreviated Review 
VA Pharmacy Benefits Management Services, Medical Advisory Panel, and VISN Pharmacist Executives
The PBM prepares abbreviated reviews to compile information relevant to making formulary decisions. VA clinical experts may provide input on the content. Wider field review is not sought. Documents no longer current will be placed in the Archive section. 
Introduction
Flunisolide (Aerobid) was previously available as a CFC metered-dose inhaler.  As part of the phase-out of CFC inhalers, flunisolide was no longer sold after June 30, 2011.  A new formulation using HFA as the propellant has been approved.  Like its predecessor, the new product contains a built-in spacer.  Other inhaled corticosteroids on the market are beclomethasone, budesonide, ciclesonide, fluticasone, and mometasone.

Pharmacokinetics and Drug Deposition

Table 1:  Pharmacokinetic Properties and Drug Deposition
	t1/2 (h)
	Lung Deposition
Using integrated spacer
	Oral Bioavailability
	Oropharyngeal deposition
	Active Metabolite
	Metabolism
	Excretion

	1.3-1.7
	40%
	<7%
	14.9%
	Metabolite >200x less potent than parent
	CYP3A4
	Liver
Urinary excretion of flunisolide <1%



FDA-approved Indications
· Maintenance treatment of asthma as prophylactic therapy in adult and pediatric patients ≥ 6 years of age.
· For patients requiring use of oral corticosteroids, addition of flunisolide may reduce or eliminate the need for oral corticosteroids (based on data using the CFC formulation)

Flunisolide is NOT indicated for relief of acute bronchospasm

VA FORMULARY ALTERNATIVES
Mometasone dry powder inhaler and combination ICS/LABA budesonide/formoterol

Dosing/Administration
For adults and adolescents (≥ 12years), the recommended starting dose is 160mcg (2 puffs) twice daily not to exceed 320mcg twice daily.

Dosage Form/Strengths
Each actuation contains 80mcg of flunisolide.  The canisters are available in 2 sizes; 120 and 60 metered actuations.  This product has a built-in spacer and is not to be used with any external spacers or holding chamber devices.  This product does not have a built-in dose counter.  The patient information sheet contains a check-off chart for the patient to record each puff used.

Store at 25°C (77°F).  Excursions between 15 to 30°C (59 to 86°F) are permitted.

Efficacy
There are 2 pivotal clinical trials; one in adults/adolescents and one in children ages 4-11 years.  The later study was not included in this review. A 12-week trial was conducted in 669 patients with asthma previously treated with an inhaled corticosteroid.  Patients were randomized to twice daily inhalation of flunisolide-HFA (FLU-HFA) 80mcg, 160mcg, 320mcg, flunisolide-CFC 250mcg, 500mcg, 1000mcg or placebo.  All patients were non-smoking with an FEV1 of 45-90% predicted (mean 72.4% predicted). The primary endpoint was change from baseline in percent predicted FEV1.  FEV1 % predicted was maintained in the 2 higher dose groups whereas a slight decrease was seen in the low dose groups and placebo Table 2.

Other endpoints such as rescue albuterol use, morning peak flow rate, asthma symptoms and nocturnal awakening improved in the FLU-HFA 160mcg and 320mcg groups compared to placebo (see Appendix).

Table 2:  Efficacy Results of 12-week Trial
	Endpoint
	HFA80
	HFA160
	HFA320
	CFC250
	CFC500
	CFC1000
	Placebo

	n
	73
	100
	113
	75
	103
	98
	101

	Change in
FEV1 (% pred)
	-2.6
	0.0*
	0.4*
	-5.9
	-0.1*
	1.7*
	-4.3



A 52-week safety trial was conducted in 200 adults and adolescents with mild-moderate asthma.  A similar study was conducted in pediatric patients; however, it is not included in this review.  Patients were non-smoking and taking an ICS, a mast cell stabilizer, or leukotriene modifying agent prior to study.  Mean age and FEV1 % of predicted were 33.1 ± 13.8 years and 87.4 ±14.1 respectively.  Patients were randomized 3:1 to FLU-HFA 160-320mcg twice daily or beclomethasone-CFC (BDP) 252-672mcg/day divided into 2 doses. The primary objectives were to assess safety; however, efficacy was evaluated as secondary endpoints.

The mean FLU-HFA dose was 447±155mcg/day and for BDP-CFC was 463±153.  There was a slight decrease in the change in FEV1% of predicted in the group receiving FLU-HFA compared to a slight increase in the BDP group (-0.7% versus 2.5% FEV1 % of predicted).  Other endpoints such as FEV1, as needed albuterol use, morning peak flow rate, and asthma symptoms did not show a decline (see Appendix).

Adverse Events (Safety Data)
In the 12-week study, average duration of exposure during the treatment phase was 75.7± 21.9 days.  Treatment emergent adverse events (TEAEs) occurred in 59%, 58.5%, and 62.5% of the pooled HFA, CFC, and placebo groups respectively. Asthma was reported in 5.6%, 9.0%, and 20.2% of the pooled HFA, CFC, and placebo groups respectively.  Discontinuation from study due to AEs occurred in 5.6%, 9.4%, and 19.2% of groups respectively.  Discontinuations due to AEs did not appear to be a dose-related in the active-treatment groups.  No increase of oral candidiasis or clinical evidence of thrush was observed.

There were no deaths during the trial.  There were 7 serious adverse event reported: accidental injury (CFC medium dose); cellulitis (HFA high dose); appendectomy (CFC); intestinal obstruction (placebo); non-cardiac chest pain (group not stated); 2 incidents of asthma (high dose HFA; medium dose HFA).

No dose dependent increase in TEAEs was seen.  The most commonly reported AEs occurring in >3% of patients are shown in Table 3 (note:  table shows pooled data from the adult/adolescent and pediatric pivotal trials).  

Table 3:  Adverse Reactions ≥ 3% Incidence (% of patients)
	
	FLU-HFA 
80mcg
	FLU-HFA 160mcg
	FLU-HFA 320mcg
	Placebo

	Headache
	9.0
	13.8
	8.8
	12.7

	Allergic reaction
	4.2
	4.6
	4.4
	2.3

	Vomiting
Dyspepsia
	4.2
2.1
	4.6
3.2
	0.0
3.5
	4.1
1.4

	Bacterial Infections
	3.7
	0.9
	0.9
	0.9

	Pharyngitis
Rhinitis
Sinusitis
Increased cough
Epistaxis
	17.5
9.0
7.4
8.5
3.2
	16.6
15.7
4.1
5.5
0.9
	16.8
3.5
8.8
1.8
0.0
	13.2
10.0
5.5
7.7
0.9

	Urinary Tract Infection
	1.1
	0.9
	3.5
	0.5


Combined data for adult/adolescent and pediatric pivotal trials
Data obtained from product package insert

In the 52-week study, average duration of exposure was 279±127 days for FLU-HFA and 304±127 days for BDP.  Fewer patients in the FLU-HFA group completed the study compared to BDP (61 vs. 75%).  The percentage of patients reporting TEAE was similar with both groups (approx. 82%).  Severe TEAEs were reported more often with BDP than FLU-HFA (37.7 vs. 22.2%); however, discontinuation from the study due to AEs occurred more often in patients receiving FLU-HFA (7.4%) than BDP (3.8%).  In the FLU-HFA group 5/12 discontinued due to taste perversion.  It may be recalled that taste was complaint with the previous CFC product as well.  There were no deaths during this trial.

Adverse events reported in the 52-week trial occurring in ≥3% of patients AND more often in the FLU-HFA group are shown in Table 4. Infection, particularly respiratory tract related, was observed more frequently in the BDP group.

Table 4:  Adverse Reactions ≥ 3% Incidence in 52-week Trial
	
	FLU-HFA (% pts.)
	BDP (% pts.)

	Flu syndrome
	13.6
	13.2

	Accidental Injury
	12.3
	5.7

	Allergic reaction
	4.3
	0

	Increased cough
	8.0
	3.8

	Asthma
	4.9
	3.8

	Dyspepsia
	8.0
	3.8

	Otitis Media
	4.3
	3.8

	Taste Perversion
	5.6
	0

	Conjunctivitis
	3.1
	0

	Myalgia
	4.9
	3.8

	Dizziness
	3.1
	0


Data from FDA Briefing Documents

Asthma Exacerbations (52-week trial)
Asthma exacerbations occurred in 28% of FLU-HFA versus 30.2% of BDP patients.  However, more patients in the FLU-HFA group discontinued treatment due to asthma or insufficient therapeutic response (4.3 vs. 3.8%).

Oral Candidiasis (52-week trial)
The incidence of thrush was higher with BDP than FLU-HFA (9.4 vs. 1.2%).  The device that delivers FLU-HFA comes with a built-in spacer which may explain the lower rate observed.  It was not stated whether the patients in the BDP group were allowed to use a spacer.

Effects on hypothalamic-pituitary adrenal (HPA) axis
The effect on HPA-axis was evaluated in a subgroup of patients from the12-week pivotal trial that received FLU-HFA (n=96), FLU-CFC (n=87) or placebo (n=34).   At baseline, several patients were non-responders to the cosyntropin stimulation test.  A normal response is defined as an increase in plasma cortisol ≥7mcg/dL and a peak cortisol ≥18mcg/dL within 60 minutes of cosyntropin injection.  The percentage of new non-responders at study end is shown in Table 5.

Table 5: Cosyntropin Stimulation Test (12-week trial)
	Endpoint
	HFA80
	HFA160
	HFA320
	CFC250
	CFC500
	CFC1000
	Placebo

	n
	28
	31
	37
	26
	30
	31
	34

	New non-responders at 
Study end n (%)
	2 (7.1)
	2 (6.5)
	2 (5.4)
	1 (3.8)
	2 (6.7)
	3 (9.7)
	2 (5.9)


Data obtained from FDA transcripts

In a subgroup of patients from the 52-week study, the number of new non-responders at the end of study was 7/77 (9.1%) for FLU-HFA and 2/27 (7.4%) for BDP.  

Contraindications
Primary treatment of status asthmaticus or other acute episodes of asthma where intensive measures are required

Warnings and Precautions
The following warnings and precautions are listed for flunisolide and are the same as listed in the product package inserts for other orally inhaled corticosteroids.

Fungal infection of mouth and pharynx; immunosuppression leading to potential worsening of existing infections; hypercortisolism and adrenal suppression; need to taper patients slowly from systemic steroids if transferring to inhaled steroid; decrease in bone mineral density; effect on growth; glaucoma and cataracts; paradoxical bronchospasm immediately after dosing.

Cost
Please refer VA pricing sources for updated information.

Conclusions
Flunisolide HFA has been compared to placebo, flunisolide-CFC, and beclomethasone.  The 12-week trial demonstrated superiority of flunisolide medium (160mcg) and high dose (320mcg) over placebo for the primary efficacy endpoint and most of the secondary efficacy endpoints.  From a safety standpoint, FLU-HFA was better or similar to FLU-CFC and placebo.

In the 52-week trial, change from baseline in FEV1 % predicted in the FLU-HFA group showed a slight decrease, whereas the BDP group showed a slight increase.  Other endpoints such as FEV1, AM peak flow, rescue albuterol use, and asthma symptoms did not support efficacy loss with FLU-HFA.  Severe TEAEs were reported more often with BDP than FLU-HFA; however, discontinuation from the study due to AEs occurred more often in patients receiving FLU-HFA.  As with the CFC formulation, there were complaints related to taste with the new formulation.
Respiratory tract infections and oral candidiasis was reported more often in the BDP group compared to FLU-HFA.

At this time, there are no comparative data with other inhaled corticosteroids; therefore, it is unknown if any important differences exist.  Flunisolide-HFA is the only metered dose product with a built-in spacer.
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Appendix:  Clinical Trials in Adults and Adolescents
	Trial
	Entry Criteria
	Treatment Arms
	Demographics
	Results

	Study ANC-MD-01
R, DB, PC, AC
12-weeks
N=650

ITT analysis
	Inclusions
Asthma
≥12 years old
Orally inhaled steroid for at least 30 days prior to enrollment
FEV1 45-90% of predicted prior to albuterol
≥12% increase in FEV1 after albuterol
Non-smoker (no smoking history within 1 year with total lifetime smoking history of 10-pack years)

Exclusions
Pregnant or nursing; significant pulmonary disease other than asthma; h/o acute asthma exacerbation within 6 weeks of visit 1
	2-week open-label run-in using FLU-CFC 500mcg BID

FLU-HFA  80mcg BID (n=75)
FLU-HFA 160mcg BID (n=100)
FLU-HFA 360mcg BID (n=113)
FLU-CFC 250mcg BID (n=76)
FLU-CFC 500mcg BID (n=103)
FLU-CFC 1000mcg BID (n=98)
Placebo (n=104)


	Age (yrs): 36
12-17 y/o subgroup (%): 13
FEV1 % of pred: 72.4±12.3
ICS use (%): 100

		
	HFA80
	HFA
160
	HFA
320
	CFC250
	CFC500
	CFC
1000
	PBO

	Completed study (%)
	84
	85
	89
	78
	87
	83
	67

	d/c due to AE (%)
	5.3
	8.0
	3.5
	13.2
	7.8
	9.2
	19.2

	d/c due to IE (%)
	4.0
	2.0
	0.9
	1.3
	1.9
	4.1
	4.8

	FEV1 % of pred.
	-2.6
± 11.3
	0.0
±12.0*
	0.4 ± 9.8*
	-5.9 ± 14.9
	-0.1 ± 11.1*
	1.7 ± 10.8*
	-4.5 ± 12.2

	PRN SABA (puffs/d)
	NS
	-0.448
	-0.91*
	NS
	NS
	NS
	0.734

	AM PEFR (L/min)
	NS
	16.35*
	13.78
	NS
	NS
	NS
	-13.91

	PM PEFR (L/min)
	NS
	11.42
	11.64
	NS
	NS
	NS
	-9.35

	Mean daily asthma sxs
	NS
	-1.74*
	-2.03*
	NS
	NS
	NS
	0.83

	Asthma sxs
(AM/PM)
	NS
	-0.93*/
-0.78*
	-1.15*/
-0.85*
	NS
	NS
	NS
	0.64/
0.17

	Nocturnal awakening
	NS
	-0.19*
	-0.18*
	NS
	NS
	NS
	0.21


*Significant vs. placebo
AE=adverse event; IE=insufficient efficacy; NS=not shown

	Study ANC-MD-02
R, OL, AC
1-year
N=213
	Inclusions
Asthma
Age 12-60 years
History of ICS, nedocromil, cromolyn, or leukotriene agonist at stable doses for at least 30 days OR symptoms requiring SABA ≥ 3x/week
Non-smoking
Non-pregnant, non-lactating
FEV1 ≥ 60% of pred prior to SABA
≥12% increase in FEV1 after albuterol


	1-week run-in phase with usual dose of asthma controller drug + PRN albuterol
3:1 randomization

FLU-HFA 160-320mcg BID (n=162)
BDP 252-672mcg daily (n=53)


	Age (yrs): 33.1±13.8
Males (%): 47
Values for FLU and BDP respectively
Age <18yrs (%): 20.4; 22.6
FEV1 % of pred: 87.1±13.9; 88.5±14.5
FEV1 (L): 2.90±0.69; 2.91±.60
Duration of asthma (yrs): 16.7; 18.1 
PRN albuterol (puffs/d): 2.3±2.0; 2.5±1.9
Daily asthma sx score: 0.8±0.6; 1.0±0.5
Nocturnal awakenings (per night): 0.1±0.2; 0.1±0.2
AM PEFR (L/min): 389±99.4; 380±80.0
		
	FLU-HFA
	BDP

	Mean dose (mcg/d)
	447±155
	463±153

	Completed study (%)
	61
	75

	d/c due to AE (%)
	
	

	d/c due to IE (%)
	2.5
	1.9

	FEV1 % of pred.
	-0.7±10.5
	2.5±11.3

	FEV1 (L)
	0.0±0.36
	0.14±0.37

	PRN SABA (puffs/d)
	-0.1±1.76
	-0.4±2.38

	AM PEFR (L/min)
	1.6±49
	14.9±41.7

	Mean daily asthma sxs
	-0.1±0.57
	-0.2±0.60

	Nocturnal awakening
	0.0±0.29
	0.1±0.42






