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Executive Summary

Efficacy/Dosing/FDA Approval
· Ciclesonide (Omnaris®) is the most recent intranasal corticosteroid to be approved by the FDA. 

· Ciclesonide is approved for the management of nasal symptoms in adults and children aged 6 years and older suffering from seasonal allergic rhinitis. It is also approved for the treatment of nasal symptoms associated with perennial allergic rhinitis in adults and children 12 years of age and older. 

· Ciclesonide is administered as two sprays in each nostril once daily for SAR and PAR

· There are four published clinical trials comparing ciclesonide to placebo in patients with SAR (n=2, n=1,030 patients) and PAR (n=2, n=1,134). In these trials, ciclesonide was significantly more effective at reducing nasal allergy symptoms compared to placebo. 

· There are no published trials comparing ciclesonide to another intranasal corticosteroid.

· Current formulary alternatives: flunisolide nasal solution

Safety/Contraindications/Drug-Drug Interactions
· From clinical trials, the most common adverse events reported for ciclesonide were headache, epistaxis, nasopharyngitis and ear pain. 

· Most adverse events were mild to moderate in intensity. 

· Of the four published trials, one was designed to examine the long-term safety of ciclesonide in patients with PAR. In this trial, there were no apparent differences in overall reported adverse events, change from baseline in 24-hour urinary free or morning plasma cortisol levels, change in intraocular pressure or lens opacities versus placebo. Treatment related adverse events were higher in the ciclesonide (17%) vs. the placebo group (10.8%) and a numerically higher percentage of ciclesonide recipients withdrew from treatment due to adverse events vs. placebo (4.3% vs. 2.7%, respectively-significance not stated). 

· Several studies support the low systemic bioavailability of nasally administered ciclesonide and its metabolite (des-CIC) with no significant effect on 24-hr urinary free and plasma cortisol levels. 

· Ciclesonide is contraindicated in patients with a hypersensitivity to any of its ingredients.

· Concomitant oral ketoconazole resulted in a 3.6 fold increase in des-ciclesonide (active metabolite) area under the curve, no change in ciclesonide. As a result, the manufacturer recommends caution when prescribing intranasal ciclesonide with oral ketoconazole. 

Introduction
Ciclesonide (Omnaris®) is an intranasal glucocorticoid approved by the FDA in October 2006 for the treatment of nasal symptoms associated with seasonal and perennial allergic rhinitis in adults and children. 
The purposes of this monograph are to 1) evaluate the evidence for safety, tolerability, efficacy, and cost relative to other available intranasal steroids as well as other issues relevant to evaluating ciclesonide nasal spray for VA National Formulary consideration; 2) define its role in therapy; and 3) identify parameters for its rational use in VA. 
Pharmacology/Pharmacokinetics1, 9
The exact mechanism of action of the corticosteroids for the management of symptoms of allergic rhinitis is not known. However, corticosteroids have a broad range of effects on the cells (mast cells, eosinophils, neutrophils, and lymphocytes) and mediators (histamine, eicosanoids, leukotrienes, and cytokines) involved in the inflammatory process.
Ciclesonide is a prodrug that is hydrolyzed to a pharmacologically active metabolite (C21-desisobutyryl-ciclesonide or des-ciclesonide) after intranasal administration, primarily by cytochrome P450 (CYP) 3A4 and by CYP 2D6 to a lesser degree. Usual recommended intranasal doses of ciclesonide result in negligible serum concentrations. The active metabolite, des-ciclesonide (des-CIC), can be detected in the serum of some patients following intranasal dosing. Ciclesonide and des-ciclesonide have a very high first pass metabolism contributing to the very low serum levels.
FDA Approved Indication(s) and Off-Label Uses1-8
Ciclesonide (Omnaris®) is approved for the management of nasal symptoms in adults and children aged 6 years and older suffering from seasonal allergic rhinitis. It is also approved for the treatment of nasal symptoms associated with perennial allergic rhinitis in adults and children 12 years of age and older.
Off-label uses may be similar to those of other available intranasal glucocorticoids and can include treatment of nasal polyps, non-allergic rhinitis (vasomotor) and resistant or chronic sinusitis. 
Table 1: FDA Approved Uses of Intranasal Corticosteroids 
	Intranasal Steroid
	SAR
	PAR
	NAR
	Nasal Polyps
	Chronic Sinusitis

	Flunisolide
	X
	X
	
	
	

	Beclomethasone
	X
	X
	X
	X
	

	Budesonide
	X
	X
	
	
	

	Ciclesonide
	X
	X
	
	
	

	Fluticasone Furoate
	X
	X
	
	
	

	Fluticasone Propionate
	X
	X
	X
	
	

	Mometasone Furoate
	Xa
	X
	
	X
	

	Triamcinolone
	X
	X
	
	
	


aApproved for prophylaxis of SAR. NAR-non-allergic rhinitis, PAR-perennial allergic rhinitis, SAR-seasonal allergic rhinitis
Current VA National Formulary Alternatives

Flunisolide nasal solution 0.025% (25 mcg/actuation) in 25 ml nasal pump dispenser (200 sprays/bottle)
Table 2: Intranasal Steroids Available in the U.S.1-8

	Generic Name
	Trade Name®
	Formulation/

Preservative

(Package size)
	Manufacturer
	FDA Approval  Date
	Patent Expiration Date

	Flunisolide
	Nasarel
	Nasal solution spray/ BAK,PG, PEG, EDTA (25 ml/200 sprays)
	IVAX, Bausch and Lomb/ generics
	3-8-95
	N/A

	Beclomethasone
	Beconase AQ
	Nasal spray/ polysorbate 80a, BAK, 0.25% v/w PEA
(25 gm/180 sprays)
	GSK, generics
	7-27-87
	N/A

	Budesonide
	Rhinocort Aqua
	Nasal suspension spray/ polysorbate 80a, EDTA

(8.6 g/120 sprays)
	AZ
	10-1-99
	4/29/2017

	Ciclesonide
	
Omnaris
	Nasal Suspension Spray/potassium sorbate, CMCb, edetate sodium
(12.5 gm/120 sprays)
	Nycomed/

Sepracor
	10-20-06 (metered)

11-21-07 

(spray)
	Oct 2017 or Oct 2020

	Fluticasone Furoate
	Veramyst
	Nasal suspension spray /BAK, polysorbate 80a, EDTA
(10 gm/120 sprays)
	GSK
	4-27-07
	8/3/2021

	Fluticasone Propionate
	Flonase
	Nasal spray/ polysorbate 80a, BAK, 0.25% w/w PEA
(16 gm/120 sprays)
	GSK, generics
	10-19-94
	N/A

	Mometasone
	Nasonex
	Nasal spray/ 0.25% w/w PEA, citric acid, BAK, polysorbate 80a
(17 gm/120 sprays)
	Schering
	10-1-97
	Jan 2014/ 

Apr 2018

	Triamcinolone
	Nasocort AQ
	Nasal suspension spray/CMC, BAK, polysorbate 80a, edetate disodium
(16.5 gm/120 sprays)
	Sanofi-Aventis
	5-20-96
	7/3/2016


a nonionic surfactant and emulsifier, b modifies viscosity or thickener.

 AZ=AstraZeneca, BAK=benzalkonium chloride, CMC=carboxymethylcellulose, GSK=GlaxoSmithKline, LS=low strength, N/A=not applicable; patent expired, PEA=phenylethyl alcohol, PEG=polyethylene glycol, PF=preservative free, PG=propylene glycol, 
Dosage and Administration1-8
Table 3: Dosage and Administration of Available Intranasal Steroids in the US (see Appendix B or table 7 for estimated bottles/month based upon VA prescription data)
	Drug
	Dose (Sprays)/Day
	Initial Priming*/Re-Priming
	Sprays/Month
	Sprays/Bottle
	Estimated Bottles Needed/Month

	Flunisolide
	2 sprays in EN bid-tid
8-12
	Yes
5 days of nonuse
	240-360
	200 or >
	1-2

	Beclomethasone
	1-2 sprays in EN bid
2-8
	Yes
7 days of nonuse
	60-240
	180
	0.33-1.33

	Budesonide
	1 spray EN qd, max. dose is 4 sprays EN qd
2-8
	Yes
2 days of nonuse
	60-240
	120
	0.5-2

	Ciclesonide
	2 sprays EN qd
4
	Yes

4 days of nonuse
	120
	120
	1

	Fluticasone Furoate
	2 sprays EN qd
4
	Yes
5 days without cap or 30 days of nonuse
	120
	120
	1

	Fluticasone Propionate
	2 sprays EN qd
4
	Yes
	120
	120
	1

	Mometasone
	2 sprays EN qd
4
	Yes
1 week of nonuse
	120
	120
	1

	Triamcinolone
	2 sprays EN qd
4
	Yes
>2 weeks of nonuse
	120
	120
	1


*Small amount of drug is included for initial priming but not for re-priming. EN=each nostril
Efficacy
Efficacy measures:  
a. Total Nasal Symptom Score (TNSS): Sum of four nasal symptoms including runny nose, itchy nose, sneezing and nasal congestion. Each symptom is rated on a scale from 0-3 (0=no symptoms; 3=signs and symptoms interfering with daily activities). 

b. Reflective Total Nasal Symptom Score (rTNSS): Average daytime and nighttime TNSS evaluated over a period of 12 hours. In some studies, the average morning and evening scores are summed for assessment. In other studies, 24-hr reflective TNSS were used.
c. Instantaneous Total Nasal Symptom Score (iTNSS): Nasal symptoms at the time of evaluation using the 0-3 point scale.
d. Rhinoconjunctivitis Quality of Life Questionnaire (RQLQ): Disease specific quality of life measure that has been validated for the measurement of physical, emotional, and social difficulties observed in both adults and adolescents suffering from allergies. Using this questionnaire, patients rate their experiences over the past week with activities, sleep, non nasal/eye symptoms, practical problems, nasal symptoms, eye symptoms, emotions and non hay fever symptoms.
e. Physician assessed nasal signs and symptoms (PANS): Intensity of discoloration of nasal passages, swollen nasal passages, and presence of secretions and evidence of post nasal drip, throat irritation or both. The symptoms are rated on a 0-3 point scale and are summed. 
f. Total non nasal symptom scores: Sum of reflective itchy/burning eyes, tearing/watery eyes, redness of eyes, and itching of ears and palate. Each symptom is rated on a scale from 0-3
Summary of efficacy findings

Efficacy and Safety: There are four published prospective clinical trials evaluating the efficacy and safety of nasally administered ciclesonide (2-seasonal allergic rhinitis (SAR) and 2-perennial allergic rhinitis (PAR)).11-14 In the first study, four different daily doses of ciclesonide were compared to placebo in patients with SAR.11 The authors of this trial observed that the 200 mcg per day dose resulted in the greatest improvement in nasal symptoms versus placebo. Two other trials involved a comparison of the FDA approved daily dose of ciclesonide (200 mcg administered once daily) to placebo, one in SAR12, one in PAR13. In both of these trials, ciclesonide was observed to significantly reduce baseline morning and evening reflective TNSS and instantaneous TNSS in comparison to placebo. Significant differences were also noted in favor of ciclesonide for physician assessed nasal signs and symptoms (PANS) and Rhinoconjunctivitis Quality of Life Questionnaire (RQLQ) at certain but not all specified time points. In general, physician assessed nasal signs were not different from placebo but nasal symptoms were improved. In an effort to determine the “onset of action” of ciclesonide in these two trials, hourly iTNSS assessments were done beginning within a few hours after the first dose. At the hour that statistical differences from placebo in iTNSS are first observed, the investigator presumes that hour to be the “onset of action” of ciclesonide. In the SAR trial, differences in iTNSS were first noted at 12 hours and at 9 hours in the PAR trial. 
The primary purpose of the final study was to investigate the long-term safety, and secondarily, the long-term efficacy of ciclesonide versus placebo in patients with PAR.14 In this study, there were no clinically significant differences between ciclesonide and placebo in overall adverse events, changes in intraocular pressure (IOP), lens opacities, 24-hour urinary cortisol or morning plasma cortisol levels. As for efficacy, significant reductions from baseline in 24-hour rTNSS were maintained throughout the study suggesting no evidence for tachyphylaxis.  Physician assessed nasal signs and symptoms were not different from placebo. Nearly 30% of patients did not complete the study; the authors cited “lack of compliance” as the primary reason for patients not continuing. 

There are no published, prospective, clinical trials comparing ciclesonide to another intranasal corticosteroid, so it is unknown if there are any clinically significant advantages or disadvantages of ciclesonide over the other available agents.  Authors of several published and unpublished literature reviews of the intranasal corticosteroid class have concluded that the available evidence does not support superior efficacy or safety of one particular agent in this class.15-20 Because of this, it is unlikely that ciclesonide will be significantly more effective or safer than the other agents since there is no consistent evidence that any one agent outperforms the others. However, there may be advantages with certain agents in terms of patient preference (see Patient Preference section-page 4).
Onset of Action: Aside from two previously mentioned trials,12-13 there are two additional studies designed to determine the “onset of action” of ciclesonide.21-22 In both trials, just over 500 patients with a 2 year history of SAR underwent 1-5 priming sessions with ragweed pollen in an environmental exposure unit. In both studies, qualified patients were those patients recording a nasal symptom score of at least 6 (max 12) and a rhinorrhea or nasal congestion score of at least 2 (max 3) during the priming sessions. Patients meeting the qualification criteria were randomized to receive a single dose of ciclesonide 200 mcg (2 sprays in each nostril) or placebo. After the study agent was administered, patients continued to be exposed to ragweed pollen at a controlled concentration as they completed their symptom diary cards at hourly intervals for twelve hours. The primary endpoint in both studies was the time to onset of action which was defined as the first time point that the hourly symptom assessment indicated a statistically significant difference in “change from baseline in iTNSS between ciclesonide and placebo. In the first study, a significant difference in change from baseline in iTNSS was evident at one hour and confirmed by another statistical difference at two hours. Differences were observed throughout the 12 hour evaluation period.21 In the second study, time to statistical differences in the primary endpoint were first observed at 6 hours. Significant differences were also noted at hour 10 and 12 but not at hours 7, 8, 9 and 11.22
There are a number of studies investigating the onset of effect of other nasally administered corticosteroids that have demonstrated a significant reduction in nasal symptoms within the first 12 hours of dosing, including budesonide23-24, mometasone25 and triamcinolone.26 Although it is generally accepted that the intranasal corticosteroids do not have a rapid onset of effect and should be used on a regular basis, there is at least one study showing a benefit with nasally administered triamcinolone when administered at the onset of symptoms and subsequent dosing self-adjusted based upon symptoms.27
Patient Preference/Formulation: Formulation and delivery of nasally administered corticosteroids may impact the efficacy of the medication and may ultimately affect patient acceptance and adherence to treatment. There are a number of factors that may alter product performance including the concentration of active drug, pH, buffering capacity, osmolarity and other added products (other additives may include alcohols, polysorbate, propylene glycol, benzalkonium chloride and carboxymethylcellulose). Factors that may affect patient acceptance, adherence and preference include taste, smell and feel of the product as well as throat rundown, nose runout, product delivery and after taste.28 Proper nasal administration is also important in reducing the risk for epistaxis, nasal septum irritation or perforation and aftertaste. 
Table 4: Additives and their Potential Effects28-29
	Additive
	Potential Effect

	Alcohols (phenylethyl alcohol)
	Alter taste, irritating to nasal mucosa, drying

	Polysorbate
	Induce hypersensitivity

	Propylene Glycol
	Nasal Stinging, burning, throat irritation

	Benzalkonium Chloride
	Poor, bitter taste, nasal irritation, burning, and hypersecretion. May worsen rhinitis medicamentosa

	Carboxymethylcellulose
	Drying effect on nasal mucosa


There have been a number of studies comparing sensory attributes of the intranasal steroids and patient preference.  In those studies, patients generally seemed to prefer the products not containing phenylethyl alcohol (PEA) compared to those products containing it.18 For example, triamcinolone was preferred over fluticasone and mometasone in two studies30-31 and budesonide was preferred over fluticasone in two separate studies presented in one publication.32 Neither triamcinolone nor budesonide contain PEA. In one study comparing sensory attributes and patient preference for mometasone versus fluticasone, more patients preferred mometasone.33 Finally in another crossover study, the sensory attributes of beclomethasone, budesonide, mometasone and fluticasone were compared in patients defined as “sneezers and runners” (group 1) and “blockers” (group 2). Overall, patients preferred mometasone over the other agents due to less irritation, odor and aftertaste. Group 1 reported the most significant differences.34 Although ciclesonide does not contain PEA, there is no direct evidence supporting an advantage of ciclesonide over other agents in this class in terms of sensory attributes and patient preference.
Adverse Events

Sentinal Events: Deaths and other serious Adverse Events
To date, there have been no deaths or serious adverse events (ADEs) attributed to the use of ciclesonide in clinical trials. No nasal septal perforations or nasal ulcers occurred in a 52 week safety study.1,14 
Common Adverse Events
In clinical trials, the most common ADEs reported with ciclesonide included headache, pharyngitis, nasal passage irritation, nasal discomfort and epistaxis.11-14 The types of adverse events reported in shorter duration trials (2-6 weeks) were similar to those reported in longer duration trials (52 weeks). 
Table 5: Adverse Events from Controlled Trials 2-6 weeks in Duration in Patients 12 years and Older with SAR or PAR1 (Included ADEs were reported more often in ciclesonide vs. placebo recipients)
	Adverse Event
	Ciclesonide 200 mcg/Day (n=546)
	Placebo (n=544)

	Headache
	6 %
	4.6%

	Epistaxis
	4.9%
	2.9%

	Nasopharyngitis
	3.7%
	3.3%

	Ear Pain
	2.2%
	0.6%


Table adapted from product labeling 
Other Adverse Events
Systemic absorption of any nasally administered corticosteroid is an area of concern and a fair amount of research has been conducted for each of the available products. Systemic absorption can occur through nasal tissues or when swallowed via the gastrointestinal tract. Although the clinical significance is unknown, the highest systemic absorption rates are reported for budesonide, flunisolide and beclomethasone and lowest for the newer agents’ fluticasone, mometasone and ciclesonide.20 
The effect of systemic absorption of nasally administered corticosteroids is often tested in clinical trials by measuring basal adrenocorticoid secretion since many trials are not long enough or large enough to follow harms from systemic corticosteroid exposure. Basal adrenocorticoid secretion is measured in clinical trials by collecting morning plasma cortisol, 24 hour urinary-free cortisol, or overnight urinary cortisol. Dynamic function of the hypothalamic-pituitary-axis (HPA) may also be measured using the cosyntropin stimulation test. This test is used to determined adrenal reserve.20,35 
In a 52 week safety study, there were no changes from baseline in 24-hour urinary cortisol or overnight cortisol in those patients receiving ciclesonide.14 In another safety study, 48 patients with SAR were randomized to ciclesonide or placebo for 14 days. In that study, adrenal function was monitored (diurnal serum free and 24-hour urine cortisol levels) and serum concentrations of ciclesonide and des-CIC were measured. Serum levels of ciclesonide and des-CIC were below the limit of detection and ciclesonide did not appear to alter serum or urine free cortisol.36
Generally, the majority of studies examining the effect of recommended doses of intranasal corticosteroids have not found a significant effect on the HPA axis. Additionally, most studies evaluating the effect of intranasal steroids on growth have not demonstrated a consistent, significant effect.20,35  
Two studies were conducted to determine whether addition of intranasal ciclesonide to orally inhaled corticosteroids (beclomethasone37 or fluticasone-salmeterol38) would have an added effect on cortisol suppression in patients with both allergic rhinitis and asthma. In either study, ciclesonide did not further suppress cortisol when added to the orally inhaled corticosteroid.
As far as effect of ciclesonide on intraocular pressure, there were no meaningful changes or lens opacities reported in a 52-week safety study of ciclesonide.14
Tolerability1,9,11-14
In general, ciclesonide was well tolerated in all of the clinical trials conducted to date. In trials of 4-6 weeks duration, rates of treatment related adverse events were similar between ciclesonide and placebo. Most adverse events were mild to moderate in intensity. In the shorter term studies, no differences were noted in rates of withdrawal from the study due to ADEs. In the long-term safety study, percentages of patients withdrawing from the study because of ADEs was numerically higher in the ciclesonide (n=19, 4.3%) vs. placebo group (n=6, 2.7%) but the statistical significance was not provided. 
Precautions/Contraindications

Precautions: 1

· Intranasal corticosteroids may reduce growth velocity in pediatric patients. 
· Immediate hypersensitivity reactions or contact dermatitis may result from use of the product.

· Those with a known hypersensitivity to another intranasal corticosteroid should use caution when using ciclesonide since cross reactivity may occur.

· Those having nasal surgery, nasal septal ulcers, or trauma to the nose should not use ciclesonide until healing is complete.

· Nasal corticosteroids may rarely lead to localized infection with Candida. It this occurs, local treatment and discontinuation of the nasal steroid are recommended.

· Nasal corticosteroids should be used with caution or not at all in those with active or quiescent tuberculosis of the respiratory tract, untreated local or systemic fungal or bacterial infections, systemic viral or parasitic infections or ocular herpes simplex.
Contraindications: Ciclesonide is contraindicated in patients with a hypersensitivity to any of its ingredients.1
Look-Alike/Sound-Alike (LA/SA) Error Risk Potential
As part of a JCAHO standard, LASA names are assessed during the formulary selection of drugs.  Based on clinical judgment and an evaluation of LASA information from four data sources (Lexi-Comp, USP Online LASA Finder, First Databank, and ISMP Confused Drug Name List), no drugs were identified that may cause LASA confusion with either ciclesonide (generic name) or Omnaris (Trade name).
Drug Interactions1,9-10
Data from in vitro studies, conducted using human liver microsomes, have demonstrated that des-ciclesonide does not appear to have the potential to induce or inhibit metabolism of other drugs metabolized via CYP 450 isoenzymes. The inhibitory potential of ciclesonide on CYP 450 metabolism has not been evaluated.  Plasma protein binding of des-ciclesonide was not changed in the presence of warfarin or salicylic acid indicating a lack of potential for protein-binding based interactions. 
In drug-drug interactions studies with known CYP 3A4 inhibitors, there was no change in the pharmacokinetics of des-ciclesonide or erythromycin when orally inhaled ciclesonide was administered concomitantly with oral erythromycin.10 In another study, there was however, a 3.6 fold increase in AUC (area under the concentration curve) of des-ciclesonide at steady state but no change in ciclesonide levels when orally inhaled ciclesonide was given concurrently with oral ketoconazole. As a result, the manufacturer recommends caution when prescribing intranasal ciclesonide with oral ketoconazole. 
VA/Utilization and Acquisition Cost
Table 6:  Intranasal Steroid Use for VHA FYQ3
	 
	Q3FY09
	Q3FY09
	Q3FY09

	VA_Product
	Unique Patients
	Total Rxs
	Day30Rxs

	BECLOMETHASONE DIPROPIONATE
	173
	260
	360

	BECLOMETHASONE DIPROPIONATE 0.042% SOLN,NASAL
	106
	161
	232

	BECLOMETHASONE DIPROPIONATE 42MCG/ACTUATION INHL,NASAL
	1
	1
	1

	BECLOMETHASONE DIPROPIONATE 42MCG/ACTUATION,AQ,INHL,NASAL,25GM
	66
	98
	127

	BUDESONIDE
	109
	178
	236

	BUDESONIDE 32MCG/ACTUAT INHL,NASAL,7GM
	1
	4
	4

	BUDESONIDE 32MCG/ACTUAT AQ,INHL,NASAL,8.6GM
	108
	174
	232

	FLUNISOLIDE
	202,757
	262,572
	405,637

	FLUNISOLIDE 25MCG/SPRAY INHL,NASAL
	6,960
	7,903
	20,041

	FLUNISOLIDE 0.025% INHL,NASAL
	195,952
	254,669
	385,596

	FLUTICASONE
	9,475
	14,102
	19,210

	FLUTICASONE PROPIONATE 50MCG/SPRAY SOLN,NASAL,16GM
	9,469
	14,096
	19,201

	FLUTICASONE PROPIONATE 50MCG/SPRAY SOLN,NASAL,9GM
	1
	1
	1

	FLUTICASONE FUROATE 27.5MCG/SPRAY SUSP,NASAL,10GM
	5
	5
	8

	MOMETASONE
	15,402
	22,618
	32,255

	MOMETASONE FUROATE MONOHYDRATE 50MCG/ACTUAT SUSP,NASAL,17GM
	15,402
	22,618
	32,255

	TRIAMCINOLONE
	284
	425
	584

	TRIAMCINOLONE ACETONIDE 55MCG/ACTUATION,AQ,INHL,NASAL,16.5GM
	284
	425
	584

	CICLESONIDE
	5
	8
	9

	CICLESONIDE 50MCG/SPRAY INHL,NASAL,12.5GM
	5
	8
	9


Table 7:  VA Acquisition Cost for the Intranasal Corticosteroids
	Intranasal Corticosteroid/Dosing Schedule
	Cost per Canister ($) Approximately 30 day Supply
	Average Canisters Dispensed/30 day RXb

	Flunisolide/2-3 times daily
	3.50-3.92
	0.68-0.95

	Beclomethasone/ twice daily
	63.99
	0.86-1

	Budesonide/Once daily
	57.36
	1-1.33

	Ciclesonide/Once daily
	53.61
	0.89 (5 unique patients)

	Fluticasone Furoate/Once daily
	56.88
	1 (5 unique patients)

	Fluticasone Propionate/Once daily
	5.96
	0.96-1

	Mometasone/Once daily
	15.06
	1.02

	Triamcinolone/Once daily
	58.04
	1.04


aPrices obtained from VACO PBM, effective 8-13-09; bSee Appendix B for additional information
Conclusions

Ciclesonide (Omnaris®) is the most recent intranasal corticosteroid to be approved by the FDA. It is approved for the management of nasal symptoms in adults and children aged 6 years and older suffering from seasonal allergic rhinitis. It is also approved for the treatment of nasal symptoms associated with perennial allergic rhinitis in adults and children 12 years of age and older. There are four published clinical trials comparing ciclesonide to placebo in patients with SAR (n=2, n=1,030 patients) and PAR (n=2, n=1,134). In these trials, ciclesonide was significantly more effective at reducing nasal allergy symptoms compared to placebo. There are no published trials comparing ciclesonide to another intranasal corticosteroid.
From clinical trials, the most common adverse events reported for ciclesonide were headache, epistaxis, nasopharyngitis and ear pain. Most adverse events were mild to moderate in intensity. Of the four published trials, one was designed to examine the long-term safety of ciclesonide in patients with PAR. In this trial, there were no apparent differences in overall reported adverse events, change from baseline in 24-hour urinary free or morning plasma cortisol levels, change in intraocular pressure or lens opacities versus placebo. Treatment-related adverse events were higher in the ciclesonide (17%) vs. the placebo group (10.8%) and a numerically higher percentage of ciclesonide recipients withdrew from treatment due to adverse events vs. placebo (4.3% vs. 2.7%, respectively-significance not stated). Several studies support the low systemic bioavailability of nasally administered ciclesonide and its metabolite (des-CIC) with no significant effect on 24-hr urinary free and plasma cortisol levels. 

There is no direct evidence that ciclesonide offers any substantive advantages or disadvantages over the other available intranasal corticosteroids.
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Appendix 1 Details of Included Clinical Trials (Only randomized, prospective clinical trials of nasally administered ciclesonide are summarized in detail in the table below.)
	Clinical Trial
(Sponsor)
	Inclusion/Exclusion Criteria
	Intervention/Outcome Measure(s)
	Results
	Adverse Events/Comments

	Ratner11

R, DB, PC, MC, Phase II study
726 randomized, 703 completed (97%)

2 weeks 

4 doses of ciclesonide vs. Placebo

(ALTANA Pharma US)

SAR
	INCLUSION: 18-65 yrs, 2-yr history of SAR and sensitivity to mountain cedar pollen by skin test or specific IgE test. Minimum score of 8 and maximum of 12 in morning or evening rTNSS for at least 3 days during baseline period.
EXCLUSION: nasal pathology (polyps or malformation), ocular herpes simplex, cataracts, glaucoma, bronchial, pulmonary or RTI other than SAR or asthma within 14 days, hepatitis B or C, HIV, etc.
	INTERVENTION: After 1 week baseline, randomized to C 25, 50, 100 or 200 mcg/day vs. PL. 4 mg chlorpheniramine was provided for rescue (4 mg every 4-6 hrs, not to exceed 24 mg in 24 hr)
PRIMARY: Change from baseline in sum of morning and evening rTNSS. Symptoms were evaluated twice daily beginning on day of screening and through the 14th day.
SECONDARY: Change in am and pm iTNSS, patients and physicians global evaluation of treatment effect on 5-point scale complete relief (score of 1) to no relief (score of 5) on day 7 and 14.
	Baseline sum of morning and evening rTNSS: C 17.8 and PL 18.8, indicating moderate to severe SAR.
rTNSS: C 200 mcg/day only dose resulting in significant reduction from baseline in both morning and evening assessments vs. PL (morning -0.76 p=0.006 and evening -0.91 p=0.002) over 14 days
C 100 mcg and 200 mcg/day  sum of both morning and evening rTNSS scores were reduced from baseline more significantly vs. PL. 100mcg/day produced less of a response vs. 200 mcg/day, suggestive of a dose-response relationship [post-hoc analysis]

iTNSS: Similar findings as rTNSS, C 200 mcg/day only significant reduction from baseline except for evening iTNSS with 100 mcg/day dose over 14 days.
Physicians’global assessments: Day 7: slight to moderate relief (3-4), day 14: marked relief (score 2)
No difference in rescue medications between any of the C groups and PL.

Withdrawals: 23 patients primarily due to ADEs 7 (1%) and lack of efficacy 5 (0.7%) spread across all groups.
	· Authors never provided data on patients’ global assessment of symptoms, only physicians’.
· Most common ADEs headache and pharyngitis.

· No meaningful differences in ADEs were noted between groups.
· Authors commented on larger than expected placebo effect in this trial.

	Ratner12
R, DB, PC, MC

490 screened, n=327

4 weeks

Ciclesonide vs. Placebo

(ALTANA Pharma US)

SAR
	INCLUSION: 12 years and older, good health, 2 yr history of SAR and sensitivity to mountain cedar pollen by skin prick.
EXCLUSION: Nasal pathology or nasal surgery, rhinitis medicamentosa, active asthma requiring inhaled or oral steroids, routine beta-agonist use, etc.
	INTERVENTION: After 7-10 day baseline period-C 200 mcg qd (2 sprays in each nostril daily) or Placebo
PRIMARY: change from baseline in morning and evening rTNSS over 1st 2 weeks.

SECONDARY: Change from baseline in iTNSS, PANS (baseline, day 15 and 29), total nasal and non nasal symptoms (recorded by patients in diary at baseline and over 4 weeks), RQLQ (baseline, day 15 and 29) and time to onset of effect.
	Intent to treat: patients receiving 1 dose of study medication and having 1 or more post baseline efficacy assessments. Patients with moderate SAR based upon baseline rTNSS scores (8.96 C vs. 8.83 PL)
rTNSS:
2 wks: C: -2.4 (27%) vs. PL:-1.5 (17%) (p<0.001)

4 wks: C:-2.69 vs. PL:-1.87 (p<0.001) Effect appeared to be maintained for 24 hrs.
iTNSS:

C:-2.15 vs. PL:-1.28 (p<0.001)
PANS: 

Day 15: C:-1.69 vs. PL: -0.92 (p<0.001)

Day 29: NS (nasal symptoms better, signs not better)

RQLQ: 

Day 15: C:-1.17 vs. PL: 0.72 (p<002) (eye symptoms not improved)

Day 29: NS

Non nasal symptoms: NS (C-1.73 vs. PL-1.39, p=0.071)
Hourly iTNSS: significant differences observed at 12 hrs, not before.
35 patients withdrew: 21 (12.8%) C vs. 14 (8.6%) PL (ADEs: 4 C, 5 PL; lack of efficacy: 4 C, 5 PL

Compliance: 94.3% C vs. 95.4% PL
	· ADEs: C=66 (40.2%) vs. 64 (39.3%). 85% mild-moderate in intensity.
· Epistaxis: C 4.3% vs. PL 2.5%

· ADEs likely related to study med: C 11% vs. PL 9.8%

· Most Common ADEs: C=nasal passage irritation, headache; PL=nasal passage irritation, pharyngitis, URI

· Authors accounted for only 18 withdrawals out of 35 (8 C, 10 PL). What happened to the others?
· Authors theorized that pollen counts were lower at the end of study vs. beginning as the explanation for the non difference in PANS or RQLQ at day 29.

	Meltzer13
R, DB, PC, MC
676 screened, 471 (69.7%) randomized

6 weeks

Ciclesonide 200 mcg/d vs. placebo

(ALTANA Pharma US)

PAR
	INCLUSION: 12 yrs and older in good health with at least a 2-yr history of PAR with severity sufficient to have required continuous or intermittent treatment in the past and expected to need treatment during study period. Patients must have scored at least a 6 out of 12 on morning or evening TNSS on 4 or more of the last 7 days.
EXCLUSION: Nasal pathology or nasal surgery, rhinitis medicamentosa, active asthma requiring inhaled or oral steroids, routine beta-agonist use, etc.
	INTERVENTION: After 7-14 day baseline period, C 200 mcg/day or PL qd for 6 weeks

PRIMARY: Change from baseline in average morning or evening rTNSS over 1-42 days

SECONDARY: average am and pm iTNSS over 1-42 days, PANS, RQLQ, etc.
	Intent to treat: patients receiving 1 dose of study medication and having 1 or more post baseline efficacy assessments. Baseline rTNSS: C 7.59, PL 7.72 (moderately severe PAR)
rTNSS days 1-42: C -2.51 vs. PL -1.89, p<0.001

iTNSS days 1-42: Greater reductions from baseline for C vs. PL (p<0.001)
PANS: No difference overall. No difference in nasal signs, however, nasal symptoms improved vs. PL
RLQL:  significant difference in favor of C vs. PL
Onset of action: iTNSS assessed hourly beginning 4 hrs after first dose, first day. Significant difference noted vs. placebo at 9 hrs.
Withdrawals: 62: C 32 (13.4%) vs. PL 30 (12.9%). Most common reason: ADEs, 11 in each group
	· Endpoints were evaluated in a sequential manner. If rTNSS was significantly different, then examine iTNSS, if significant, evaluate PANS, etc. Since PANS did not reach significance, RLQL cannot be considered significant.

· Most common ADEs were headache, epistaxis and naso pharyngitis. No differences in reported ADEs or withdrawal due to ADEs between groups.
· Unclear if treatment-related: 5 ADEs were considered serious in the C group and included sinusitis, URI, hives, sinus headache and asthma exacerbation.

	Chervinsky14
R, DB, PB, MC
903 screened, 663 randomized (73%) (C=441, PL=222)
Up to 52 weeks

Ciclesonide vs. Placebo

PAR-long-term safety study
	INCLUSION: 12 yrs and older with at least a 2-yr history of PAR with severity sufficient to have required treatment for the duration of the study.
EXCLUSION: Nasal pathology or nasal surgery, rhinitis medicamentosa, active asthma requiring inhaled or oral steroids, routine beta-agonist use, etc. Those with cortical opacity or history of chronic cataracts or glaucoma.
	INTERVENTION: After 7-14 day baseline period, patients randomized 2:1 to C 200 mcg/day or PL once daily for up to 52 weeks.
PRIMARY: No primary efficacy endpoints. Assessment of long-term safety was the primary goal in this study. IOP, lens opacities, 24-hr urine cortisol, am plasma cortisol levels. 
SECONDARY: To observe for tachyphylaxis, 24-hr rTNSS, patient evaluated nasal symptom scores (sneezing, runny nose, nasal itching or congestion) and PANS were examined for 52 weeks. RQLQ was evaluated at 24 and 52 weeks. 
	Of the 663 patients randomized, 474 patients (71%) completed the study. Most common reason for discontinuing was compliance, although compliance was >95% in both groups.
Baseline average 24-hr rTNSS: C 6.4 vs. PL 6.3 (moderate PAR) with mild impairment in Quality of life as evidenced by baseline RQLQ results.

Mean duration of exposure was 287.9 days for C and 286.5 days for PL. 

SAFETY Assessments:
· ADEs were reported by 331 (75.1%) C vs. 165 (74.3%) PL. URI, nasopharyngitis, epistaxis, sinusitis, and pharyngolaryngeal pain were most frequently reported. 
· Treatment emergent ADEs were more common in the C vs. PL group (17% vs. 10.8%)

· The incidence of epistaxis, pharyngo-laryngeal pain and sinusitis was higher in the C vs. PL group.  URI, nasopharyngitis was higher in the PL vs. C group.
· Severe ADEs were reported in 13.4% of C vs. 11.7% of PL recipients. Some severe ADEs occurred more often in the C vs. PL group (e.g. nasal discomfort 0.3 vs. 0%, nasopharyngitis 0.5 vs. 0% and eye irritation 0.3% vs. 0%). 

· Most of the severe ADEs were not felt to be caused by study medication and no withdrawals occurred because of these.

· 19 (4.3%) of C vs. 6 (2.7%) of PL withdrew due to ADEs. 

· 24-hr urinary cortisol/am plasma cortisol: No change from baseline or differences from PL

· No meaningful changes in IOP, lens opacities or differences from PL were noted.

Efficacy Assessments:

· Am 24-hr rTNSS: -2.3 C vs. -1.8 PL (p<0.001). Improvements were evident throughout study.
· PANS: No differences noted between C and PL

· RQLQ: end point, -1.07 C vs. -0.88 PL (p=0.04) However, change from baseline RQLQ was not significant. 
	In this safety study, there were not apparent differences in safety assessments including overall reported ADEs, effect on urinary and plasma cortisol levels or IOP and lens opacities. 
In addition, ciclesonide appeared to reduce rTNSS from baseline throughout the study suggesting that tachyphylaxis did not occur.


ADEs=adverse drug events, C=ciclesonide, DB-double-blind, IOP=intraocular pressure, iTNSS=instantaneous total nasal symptom score, MC=multicenter, PANS=physician assessed overall nasal signs and symptom severity, PAR=perennial allergic rhinitis, PC=placebo controlled, PL=placebo, R=randomized, RQLQ=rhinoconjunctivitis quality of life questionnaire, RTI=respiratory tract infection, rTNSS=reflective total nasal symptom score, SAR=seasonal allergic rhinitis, URI=upper respiratory infection
Appendix B. Usage in VHA for Q3FY09
	 
	Q3FY09
	Q3FY09
	Q3FY09
	Q3FY09
	Q3FY09

	VA_product
	Unique Patients
	Total Rxs
	Day30Rxs
	Total Qty
	AVG Canisters per month

	BECLOMETHASONE DIPROPIONATE
	173
	260
	360
	328
	 

	BECLOMETHASONE DIPROPIONATE 0.042% SOLN,NASAL
	106
	161
	232
	200
	0.86

	BECLOMETHASONE DIPROPIONATE 42MCG/ACTUATION INHL,NASAL
	1
	1
	1
	1
	1.00

	BECLOMETHASONE DIPROPIONATE 42MCG/ACTUATION,AQ,INHL,NASAL,25GM
	66
	98
	127
	127
	1.00

	BUDESONIDE
	109
	178
	236
	311.8
	 

	BUDESONIDE 32MCG/ACTUAT INHL,NASAL,7GM
	1
	4
	4
	4
	1.00

	BUDESONIDE 32MCG/ACTUAT AQ,INHL,NASAL,8.6GM
	108
	174
	232
	307.8
	1.33

	FLUNISOLIDE
	202,757
	262,572
	405,637
	380,161
	 

	FLUNISOLIDE 25MCG/SPRAY INHL,NASAL
	6,960
	7,903
	20,041
	13,592
	0.68

	FLUNISOLIDE 0.025% INHL,NASAL
	195,952
	254,669
	385,596
	366,569
	0.95

	FLUTICASONE
	9,475
	14,102
	19,210
	18,401
	 

	FLUTICASONE PROPIONATE 50MCG/SPRAY SOLN,NASAL,16GM
	9,469
	14,096
	19,201
	18,392
	0.96

	FLUTICASONE PROPIONATE 50MCG/SPRAY SOLN,NASAL,9GM
	1
	1
	1
	1
	1.00

	FLUTICASONE FUROATE 27.5MCG/SPRAY SUSP,NASAL,10GM
	5
	5
	8
	8
	1.00

	MOMETASONE
	15,402
	22,618
	32,255
	32,795
	 

	MOMETASONE FUROATE MONOHYDRATE 50MCG/ACTUAT SUSP,NASAL,17GM
	15,402
	22,618
	32,255
	32,795
	1.02

	TRIAMCINOLONE
	284
	425
	584
	606
	 

	TRIAMCINOLONE ACETONIDE 55MCG/ACTUATION,AQ,INHL,NASAL,16.5GM
	284
	425
	584
	606
	1.04

	CICLESONIDE
	5
	8
	9
	8
	 

	CICLESONIDE 50MCG/SPRAY INHL,NASAL,12.5GM
	5
	8
	9
	8
	0.89
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