

Abbreviated Review Ipratropium/Albuterol Respimat

Ipratropium/Albuterol Inhaler (Combivent® Respimat®)

Abbreviated Review
VA Pharmacy Benefits Management Services, Medical Advisory Panel, and VISN Pharmacist Executives
The purpose of VACO PBM-SHG drug monographs is to provide a comprehensive drug review for making formulary decisions.  These documents will be updated when new data warrant additional formulary discussion.  Documents will be placed in the Archive section when the information is deemed to be no longer current.

Introduction

Combivent Respimat is a propellant-free, non-CFC, multi-dose hand-held inhaler that will be replacing Combivent pressurized metered dose inhaler (pMDI).  To allow adequate time to transition, Combivent MDI will be available until late 2013. As of January 1, 2014, Combivent Respimat will be the only Combivent product available.
Device

Currently inhaled medications are delivered by pMDI, dry-powder inhaler (DPI), or nebulizer.  A new type of inhaler is the soft mist inhaler (SMI).  The SMIs provide multi-dose medication using liquid formulations similar to that used in nebulizers and are propellant-free.  Presently, Respimat is the only SMI commercially available for clinical use.   Inhaler drugs administered via Respimat (e.g., tiotropium and ipratropium/fenoterol) have been available outside the US for several years.  The majority of data for Respimat as a drug delivery system comes from studies using tiotropium, ipratropium/fenoterol, or budesonide.
A compressed spring, which is released upon pressing the dose-release button, generates the energy needed to aerosolize a metered dose of drug. The mist that is produced contains a higher fine-particle fraction (particles smaller than 5.8µm) than pMDIs and DPIs.  
The soft mist is released at a slower velocity and has a more prolonged spray duration than the mist produced from pMDIs.  Hochrainer et al. compared spray velocity and spray duration using several different drugs delivered via CFC-pMDI, HFA-pMDIs and Respimat.7 The spray velocity for CFC-MDI HFA-MDI, and Respimat ranged from 5.6-6.8, 2.0-8.4, and 0.8m/s respectively.  In this study only ipratropium/fenoterol was tested using all 3 devices.  The spray-velocities were 5.6, 2.4 and 0.8m/s respectively. The mean spray duration ranged from 0.15-0.36seconds for the pMDIs and 1.5seconds for Respimat.  Pressurized MDIs require coordination of actuation with inhalation which may be difficult for some patients partly due to the rapid speed at which the drug is delivered and the short duration of the mist.  Because of the slower spray velocity and longer spray duration, use of Respimat is less dependent on inhalation technique.  A spacer is not needed with Respimat.  In addition, Respimat does not require generation of high inspiratory flow rates required for some DPIs.
Gamma scintigraphic studies with other drugs using the Respimat device show that lung deposition is increased and oropharyngeal deposition is reduced compared to MDIs and DPIs.  However, MDI with Aerochamber produced less oropharangeal deposition that Respimat, but it also produced less lung deposition.10-12
Table 1:  Lung and Oropharyngeal Deposition 

	
	Population
	Drug
	Device
	Lung Deposition (%)
	Oropharangeal

Deposition (%)

	Newman 1996
	Healthy volunteers
	Fenoterol
	Respimat

MDI

MDI with Aerochamber
	39.2±12.7

11±4.9

9.9±3.4
	37.1 ±10.4
71.7±7.4

3.6±2.4

	Newman 1996
	Healthy volunteers
	Flunisolide
	Respimat

MDI with spacer
	44.6±7.9
26.4±6.2
	26.2±6.8
31.2±9.6

	Pitcairn 2005
	Asthma
	Budesonide( Respimat and Tubuhaler)

Beclomethasone (pMDI)
	Respimat

Turbuhaler (fast flow)

Turbuhaler (slow flow)

pMDI
	51.6 (range 46-57)
28.5 (range 24-33)

17.8 (range 14-21)

8.9 (6-12)
	19.3 (15-24)
49.3 (44-55)

40.5 (35-46)

82.2 (78-86)

	Brand 2008‡
	COPD
	Ipratropium/fenoterol
	Respimat

HFA-MDI
	53±17
21±10
	45
56


‡Values show for those trained on use of device
Patient Satisfaction
The Patient Satisfaction and Preference Questionnaire (PASAPQ) is a validated tool for evaluating inhaler satisfaction.   The questionnaire is comprised of 3 sections; total PASAPQ score, preference, and willingness to continue.  The total PASAPQ score has 2 domains; performance and convenience.  There are 2 comparative studies that used PASAPQ to evaluate inhaler satisfaction with Respimat versus other delivery devices (i.e., HFA pMDI, and Turbuhaler) in patients with COPD or asthma.  A 10-point difference in the total PASAPQ score between devices is considered to be the minimum important difference (MID).  The PASAPQ scores were higher for Respimat (MID met in Schurmann study) and more patients preferred and were willing to continue treatment with Respimat.8-9
Table 2:  Patient Satisfaction
	Design
	Disease
	Treatment Arms
	Duration
	n
	Total PASAPQ score
	Preference
	Willingness to continue§

	Schurmann 2005
CO, OL
	Asthma/

COPD
	IPR+FEN via Respimat

IPR+FEN via HFA-MDI
	7 weeks per arm
	224
	83.7±14.6 (Respimat)

72.9±15.7 (HFA-MDI)
	80.6% (Respimat)

19.4% (HFA-MDI)
	85% (Respimat)
50% (HFA-MDI)

	Hodder 2009

R, DB, DD
	Asthma
	BUD via Respimat

BUD via Tubuhaler
	12 weeks
	153
	85.5(Respimat)

76.9 (Turbuhaler)
	73.7% (Respimat)

17.1% (Turbuhaler)

9.2% (no preference)
	80 (Respimat)

62(Turbuhaler)


BUD=budesonide; CO=cross-over; DB=double-blind; DD=double-dummy; IPR+FEN=ipratropium + fenoterol; OL=open-label; R=randomized
§For Schurmann, % of patients willing to continue on each device is shown; for Hodder, a score for willingness to continue is shown

Pharmacokinetics2
A subgroup of patients receiving Combivent Respimat or Combivent CFC-MDI (n=108) from a pivotal 12-week trial participated in a pharmacokinetic study.  The systemic exposure of ipratropium was comparable between the 2 formulations and the systemic exposure of albuterol was greater with Combivent CFC-MDI.

Table 3:  Systemic Exposure to Ipratropium and Albuterol at Steady State

	
	Combivent Respimat
	Combivent CFC-MDI

	Ipratropium plasma AUC and urine Ae ratio
	1.04
	1.18

	Albuterol plasma AUC and urine Ae ratio
	0.74
	0.86


Ae= amount of drug excreted unchanged in urine; AUC=area under the curve

Data obtained from Product Package Insert
FDA-approved Indications

For use in patients with COPD on a regular bronchodilator who continue to have evidence of bronchospasm and who require a second bronchodilator.

Potential Off-Label Uses

This section is not intended to promote any off-label uses. Off-label use should be evidence-based. See VA PBM-MAP and Center for Medication Safety’s Guidance on “Off-label” Prescribing (available on the VA PBM Intranet site only).

· Treatment of asthma

Dosing/Administration

One inhalation four times daily not to exceed 6 inhalations in 24 hours (note that dosage for this product differs from the CFC formulation)

The inhaler must be assembled by inserting the cartridge into inhaler.  Product requires priming prior to first use by actuating the inhaler toward the ground until an aerosol cloud is visible and then repeat the process three more times.  If the inhaler is not used for more than 3 days, actuate the inhaler once to prepare it for use.  If the inhaler has not been used for more than 21 days, repeat the same process used for first time use. The discard date is 3 months from the date the cartridge is inserted into the inhaler.  

The device has a dose indicator that uses a color-coded scale marked in increments of 30 doses. The indicator provides an approximation of how many doses are left, but does not count individual doses. When the pointer enters the red area of the scale, there is enough medicine for 7 days. Once the dose indicator has reached the end of the scale, all 120 puffs have been used, the inhaler locks automatically. At this point, the base cannot be turned any further.

Dosage Form/Strengths

The product consists of an inhaler and cartridge which are to be assembled before using.  The cartridge contains a combination of ipratropium bromide (monohydrate) and albuterol sulfate.  Each cartridge delivers 120 metered actuations after preparation for use which provides 30 days of medication when used as once inhalation four times daily.  Each actuation delivers 20mcg ipratropium and 100mcg albuterol (equivalent to 120mcg albuterol sulfate).
The Combivent Respimat should be stored at temperatures between 59°F to 86°F (15°C to 30°C).
Efficacy

The 12-week pivotal trial was conducted in 1460 patients with moderate-severe COPD.1 Patients were randomized to Combivent Respimat, Combivent CFC-MDI, or ipratropium Respimat.  Sixty-five percent of the patients were males.  The mean age was approximately 64 years old, with an average duration of COPD of 8.5 years.  The mean FEV1 % predicted was approximately 42%.  

There were 3 co-primary efficacy endpoints as shown in Table 4. Combivent Respimat was non-inferior to Combivent MDI based on FEV1 AUC0-6h. 
Table 4:  Efficacy Results of 12-week Pivotal Trial
	Endpoint
	Measurement
	Results (Test day 85) 

Treatment Difference mL [95%CI]

	Non-inferiority of Combivent Respimat to Combivent MDI
	FEV1 AUC0-6h


	Combivent Respimat vs. Combivent MDI    -3 [-22, 15]

	Superiority of Combivent Respimat to ipratropium Respimat†
	FEV1 AUC0-4h


	Combivent Respimat vs. ipratropium Respimat     47 [28,66]

	Non-inferiority of Combivent Respimat to ipratropium Respimat‡
	FEV1 AUC4-6h


	Combivent Respimat vs. ipratropium Respimat     -17 [-39, 5]


†to demonstrate contribution of albuterol
‡to demonstrate contribution of ipratropium

Adverse Events (Safety Data)

The incidence of any adverse event (AE), serious adverse events and discontinuations due to an adverse event was lower with Combivent Respimat compared to the CFC formulation.  Individual AEs such as COPD exacerbation, nasopharyngitis, and headache were slightly higher with Combivent Respimat vs. CFC.  Bronchitis, URIs, and nervous system disorders were slightly higher with Combivent-CFC compared to Combivent Respimat.1
Table 5: Adverse Events (≥ 3%) in 12-week Trial1
	
	Combivent
Respimat
	Combivent
CFC-MDI
	Ipratropium
Respimat

	Patients with any AE 
	45.7
	51.7
	44.5

	≥ 1 SAE
	3.5
	6.7
	2.9

	Discontinued due to AE
	3.7
	6.9
	6.8

	Lower respiratory disorders
COPD exacerbation

Bronchitis
	21.6
14.8

2.9
	21.8
13

3.5
	18.4
10.4

1.4

	Upper respiratory disorders
Nasopharyngitis

Upper respiratory tract infection
	13.2
3.7

3.5
	15.5
3.1

3.9
	12.8
4.1

3.7

	Nervous system disorders

Headache
	4.3
2.7
	5.7
2.0
	6.8
3.3


Long-term safety trial

There is a 48-week randomized, parallel, open-label safety trial (n=465), comparing 
· Combivent Respimat 20/100 mcg: 1 inhalation 4 times daily 
· Combivent CFC-MDI 36/206 mcg: 2 inhalations 4 times daily
· Ipratropium + albuterol as separate HFA inhalers: 2 inhalations of each 4 times daily
A pre-planned interim evaluation at 24-weeks showed that cough occurred more frequently in the Combivent Respimat group (6.4%) than with Combivent CFC-MDI (2.6%) or ipratropium HFA + albuterol HFA (3.2%).2
Another study evaluating a higher than approved dose of Combivent Respimat, was conducted in patients with COPD (n=1118).   This study compared Combivent Respimat 40/200mcg 1 inhalation 4 times daily (twice the approved dose); Combivent CFC 36/206mcg 2 inhalations 4 times daily, ipratropium 40mcg via Respimat 1 inhalation 4 times daily, and placebo.  By indirect comparison, the overall incidence and types of AEs seen with the 40/200mcg dose was similar to those seen with Combivent Respimat 20/100mcg.2 
Deaths

In the 12-week trial, there were 6 deaths; 3 in the Combivent Respimat group, 1 in the Combivent CFC-MDI group, and 2 in the ipratropium Respimat group.1 In the 1-year trial, there were 6 deaths; 1 in the Combivent Respimat group, 2 in the Combivent CFC-MDI group, and 3 in the ipratropium HFA + albuterol HFA group.13 According to the authors, none of the deaths in either trial were considered to be treatment-related. 
Table 6:  Mortality during Clinical Trials

	12-week Trial
	1-year Trial

	Drug
	N
	Cause of Death
	Drug
	N
	Cause of Death

	Combivent Respimat

(n=493)
	3
	Pneumonia

COPD exacerbation with respiratory failure

Unknown
	Combivent Respimat

(n=157)
	1
	Respiratory failure

	Combivent CFC-MDI (n=498)
	1
	Homicide-related
	Combivent CFC-MDI (n=154)
	2
	Sepsis

Unknown

	Ipratropium Respimat (n=489)
	2
	Brain cancer

Small cell lung cancer
	Ipratropium HFA + albuterol HFA (n=154)
	3
	Cardiac arrhythmia

Non-small cell lung CA

MI


The Respimat device has been studied as a mode of delivery for several inhaled drugs, most notably, tiotropium. A recent meta-analysis of 5 clinical trials showed an increased risk of mortality associated with tiotropium Respimat compared to placebo in patients with COPD.3 
Overall 90/3686 v 47/2836 [RR=1.52; 95%CI 1.06 to 2.16; p=0.02] 

10mcg dose [RR=2.15; 95%CI 1.03 to 4.51; p=0.04]

5mcg dose [RR=1.46; 95%CI 1.01 to 2.10; p=0.04]

An ongoing 2-year safety trial comparing tiotropium Respimat 2.5mcg and tiotropium Handihaler 5mcg and 18mcg in more than 17,000 patients will address these safety concerns.  Results are expected in earl y 2014.  
Paradoxical bronchospasm

Because benzalkonium chloride and EDTA are used as preservatives or stabilizing agents in Combivent and other drugs using the Respimat system, the risk for paradoxical bronchospasm has been questioned.  The available data show that there is no increased risk with Respimat compared to CFC-pMDI in patients with asthma or COPD.6 
Contraindications

Hypersensitivity to any of the ingredients in Combivent Respimat or
 to atropine or any of its derivatives.

Conclusions    
Combivent Respimat will be replacing the CFC-containing product.  Because of differences between the delivery devices, patients will require education on use when converting to the new product.
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Appendix:  Clinical Trials
	Study
	Inclusion/Exclusion Criteria
	Dosing
	Demographic/Baseline Information
	Results

	ZuWallack 2010
R, DB, DD

12-weeks

N=1460


	Inclusions

Moderate-severe COPD
≥40 years of age 

FEV1 ≤ 65% pred

Smoking history of ≥ 10 pack-years

Exclusions

Significant diseases other than COPD 

Hypersensitivity to anticholinergic or beta-agonists

Concomitant use of drugs contraindicated with anticholinergic or beta-agonist therapy

Blood eosinophils count ≥ 600nm3

Respiratory infection within 6 weeks of screening

Regular daytime O2 therapy

Use of antihistamines,  oral steroids 

Initiation of inhaled steroid or change in dose < 6 weeks prior to screening

Use of beta-blockers, MAOIs, TCAs < 30 days before baseline period or during treatment period

Long- and short-acting anticholinergics, LABAs
	2-week run-in with ipratropium

Combivent Respimat 20/100mcg: 1 inhalation 4 times daily (n=486)
Combivent CFC-MDI 36/206 mcg: 2 inhalations 4 times a day (n=491)
Ipratropium 20mcg via Respimat: 1 inhalation 4 times daily (n=483)
Albuterol MDI for as needed use
	Values for Combivent Respimat; Combivent CFC-MDI; ipratropium respectively
Males (%): 65; 65.6; 65.5

Age (yrs): 63.8; 64.2; 64.3

Current smoker (%): 43.4; 38.3; 41.6

COPD duration (yrs): 8.2; 8.6; 8.5

FEV1 (L): 1.15±0.42; 1.16±0.53; 1.12±0.42

FEV1 (%pred): 41.5±12.3; 41.9±12.5; 40.9±12.7

FEV1/FVC (%): 44.7±10.6; 45.3±11.1; 44.3±10.6

FEV1 reversibility (L): 0.217; 0.216; 0.217

Baseline pulmonary meds

Short-acting beta-agonists (%): 61.9; 60.3; 62.3

LABAs (%): 31.5; 28.1; 33.1

ICS (%): 44; 43.8; 45.1

Short-acting anticholinergics (%): 40.5; 36.5; 37.3
	Combivent Respimat

Combivent MDI-CFC

Ipratropium

Respimat

Completed study (%)
90.1
88.8
87.4
FEV1 AUC0-6h

mL [95%CI]

Tx Diff Combivent Respimat vs. Combivent MDI    -3 [-22, 15]

FEV1 AUC0-4h

mL [95%CI]

Tx Diff Combivent Respimat vs. ipratropium Respimat     47 [28,66]

FEV1 AUC4-6h

mL [95%CI]

Tx Diff Combivent Respimat vs. ipratropium Respimat     -17 [-39, 5]

FEV1 increase ≥15% above baseline (% pts.)
76
74
63


	ClinicalTrials.gov

N=465

48-weeks

N=465
	Inclusions

Relatively stable moderate-severe COPD

≥40 years of age 

Smoking history of ≥10 pack-years. 

Post-bronchodilator FEV1)< 80%  pred

FEV1/FVC < 70%. 

Exclusions

Significant diseases other than COPD** 

Caution was advised when enrolling patients 

· being treated with or within 2 weeks discontinuation of MAOIs or TCAs

· with narrow-angle glaucoma, symptomatic prostatic hypertrophy, or bladder neck obstruction
	Combivent Respimat 20/100 mcg: 1 inhalation 4 times a day  (n=157)
Combivent CFC-MDI 36/206 mcg: 2 inhalations 4 times a day (n=154)
Ipratropium HFA 42 mcg + Albuterol HFA: 

 2 inhalations of each 4 times a day (n=154)

	Males (%): 58.7

Mean age (yrs):  62.9

FEV1 % pred:  47%
	24-week interim evaluation of safety data
Most AEs were similar; however, cough occurred more frequently in the Combivent Respimat group (6.4%) than the Combivent CFC group (2.6%) or ipratropium + albuterol as separate inhalers (3.2%)


**Asthma; history of MI within previous year; hospitalized or being treated for HF within the past year; clinically unstable or life-threatening cardiac arrhythmia requiring intervention or change in drug therapy within the past year; history of life-threatening pulmonary obstruction, CF, or clinically evident bronchiectasis; known active tuberculosis; use of beta blocker medications (cardioselective beta blockers are allowed with caution; ophthalmic beta-blockers allowed); regular daytime 02 therapy >1 hour per day; prednisone or equivalent > 10mg/day or 20mg QOD 
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