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1. Introduction
Boehringer Ingelheim Pharmaceuticals, Inc., (BIPI) originally submitted this 505(b)(2)
new drug application on October 8, 2008, for use of Combivent Respimat Inhalation
Spray (ipratropium bromide 20 mcg and albuterol 100 mcg) [referred to as Combivent
Respimat 20/100 subsequently in this document] in patients with chronic obstructive
pulmonary disease (COPD) on a regular aerosol bronchodilator who continue to have
evidence of bronchospasm and who require a second bronchodilator. The proposed dose
is one inhalation four times a day. A Complete Response action for the original
submission was taken on August 7, 2009, based on indequate long-term safety data and
lack of patients use and handling information for this new drug delivery “Respimat”
platform. BIPI submitted this resubmission to the Complete Response on April 8, 2011,
with finalized 6-month safety data and preliminary 12-month safety data as agreed with
the Division before. BIPI submission also included patient use and handling of
Combivent Respimat Inhalation Spray. This summary review will provide an overview
of the application including original data and new safety data.

2. Background
There are several drug classes available for the relief of airflow obstruction in patients
with COPD. These include beta-2 adrenergic agonists, anticholinergic agents,
combination products containing beta-2 adrenergic agonists and anticholinergic agents,
combination of long-acting beta-2 adrenergic agonists and corticosteroids, and
methylxanthines. Combivent is a combination of the beta-2 adrenergic agonist albuterol,
and the anticholinergic ipratropium bromide. There are two fixed dose combination
products containing albuterol and ipratropium bromide currently marketed in the United
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244.2447

Dose
ranging,
Crossover

Single
dose

≥ 40

243.7

Dose
ranging,
Crossover

Single
dose

≥ 40

244.2484

Safety

6 months

≥ 40

Pbo
IR 10 mcg
IR 20 mcg
IR 40 mcg
IR 80 mcg
IR 160 mcg
AR 25 mcg
AR 50 mcg
AR 100 mcg
AR 200 mcg
Pbo
IR 20 mcg
IR 40 mcg
Atr 36 mcg
Pbo R
Pbo Atr

335
116

1996

USA

62

1997

USA

180
177
172
58
59

1999

Canada

Submitted with the Complete Response

1012.62

Long term
safety

12
months

≥ 40

CR 20/100 mcg
157 2010
USA
CA 36/206 mg
156
Atr + Albuterol MDIs
157
* CR = Combivent Respimat Inhalation Spray; CA = Combivent Inhalation Aerosol, CFC-propelled; IR =
Ipratropium Respimat Inhalation Spray; AR = Albuterol Respimat Inhalation Spray; Atr = Atrovent
Inhalation Aerosol; Pbo = Placebo; Pbo R = Placebo Respimat; Pbo Atr = Placebo Atrovent
§
For study 1012.56 the N for “PFT Full Analysis Set”, which excludes subjects from a center that had data
not verifiable at the source. The ITT same sizes were 493, 498, and 489, for the three groups, respectively.
# Year study subject enrollment ended

Of the listed studies noted above, study 1012.56 and study 1012.62 are relevant to this
application from efficacy and safety standpoints. Study 1012.46 was conducted with a
higher dose of Combivent Respimat and is relevant from a safety standpoint. The other
three studies submitted with the original NDA are of remote relevance and are not
discussed further in this review. Of the other studies, two were single dose studies with
single ingredient products to guide selection of the doses (studies 244.2447, and 243.7),
and the other one was a safety study conducted with single ingredient ipratropium
bromide (244.2484).
The design and conduct of study 1012.56 and study 1012.62 are briefly described below,
followed by efficacy findings and conclusions. Safety findings are discussed in the
following section.
b. Design and conduct of study 1012.56 and study 1012.62
Study 1012.56 was randomized, double-blind, double-dummy, parallel-group in design,
conducted in patients with COPD. The study had a 2-week run-in period, followed by a
12-week double-blind treatment period. The objective of the study was to demonstrate
the contribution of albuterol and ipratropium in the combination product. The study did
not employ a typical factorial design, but rather used CFC-propelled Combivent
Inhalation Aerosol as an active comparator and used a non-inferiority approach. This
approach was acceptable because of prior data that exist with the single ingredient
products and combination products containing these active ingredients. The Division and
BIPI agreed upon design and conduct of the study and non-inferiority margin.
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The primary efficacy endpoints were based on timed serial spirometry for FEV1 after 12weeks of treatment (day 85). The mean change from baseline in FEV1 calculated as area
under the curve (AUC) of the FEV1 change from the test day baseline on day 85 divided
by the time period of the AUC was used as the primary efficacy endpoint for treatment
comparisons. There were 3 pre-specified primary efficacy endpoint comparisons on day
85 as follows. (1) Mean FEV1 using AUC over 0 to 6 hours to determine non-inferiority
of Combivent Respimat 20/100 to Combivent Inhalation Aerosol. The non-inferiority
margin was 0.05 L for the 95% confidence interval, i.e., the lower bound of the 2-sided
95% confidence interval for the mean FEV1 difference, Combivent Respimat 20/100
minus Combivent Inhalation Aerosol, is above -0.05 L. The intent of this comparison
was to assess comparability of the two products. (2) Mean FEV1 using AUC over 0 to 4
hours to determine superiority of Combivent Respimat 20/100 to ipratropium Respimat
20 mg. The intent of this comparison was to show contribution of the albuterol
component. (3) Mean FEV1 using AUC 4 to 6 hours to determine non-inferiority of
Combivent Respimat 20/100 to ipratropium Respimat 20 mcg. The non-inferiority
margin was 0.05 L for the 95% confidence interval. The intent of this comparison was to
show contribution of the ipratropium component. Safety assessments in the study
included recording of adverse events, vital signs, physical examinations, clinical
laboratory measures, and ECG.
Study 1012.62 was a 48-week, randomized, open-label safety and patient acceptability
study of Combivent Respimat 20/100 in comparison to Combivent CFC Inhalation
Aerosol (36/206 mcg) and the free combination of Atrovent HFA (ipratropium bromide
34 mcg) Inhalation Aerosol and albuterol HFA Inhalation Aerosol (180 mcg) in patients
with COPD. A total of 470 patients were randomized into following 3 treatment groups
as shown in Table 1. The study subjects were to visit clinical centers 7 times during this
48-week study. Detailed written instructions and training for the use of the MDI and
Respimat inhalers were given to the patient on enrollment. Patients who were
randomized to Atrovent HFA/Ventolin HFA were instructed to use Ventolin first, then
Atrovent. Patients were requested to self-administer the inhalations from the Respimat
inhaler or MDI 4 times daily at approximately equally spaced intervals: upon arising,
mid-day, early evening, and prior to retiring. At all subsequent visits, the investigator or
qualified study personnel observed the inhalation procedure and reinforced the correct
inhalation technique. The patient recorded the daily doses (number of actuations) of test
medication in a patient specific diary card. At each clinic visit, oral inhalation of 2 puffs
of the Combivent CFC Inhalation Aerosol, 2 puffs of Atrovent HFA and 2 puffs of
albuterol HFA, or 1 actuation of the Combivent Respimat 20/100 was to be selfadministered by the patient under the direct supervision of the investigating physician or
qualified study personnel. Any inhaler that was reported to have malfunctioned by the
patient or study staff was to be returned to BI for further investigation. Treatment
compliance was checked by the number of actuations of study medications taken into the
Daily Diary Card.
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c. Efficacy findings and conclusions
The clinical program supports efficacy of Combivent Respimat Inhalation Spray as a
bronchodilator in patients with COPD.
In the pivotal efficacy study the 3 pre-specified primary efficacy endpoints were met
(Table 2). Combivent Respimat 20/100 was non-inferior to Combivent Inhalation
Aerosol at 0 to 6 hours, superior to ipratropium Respimat at 0 to 4 hours showing the
contribution of albuterol and non-inferior to ipratropium Respimat at 4 to 6 hours
showing the contribution of ipratropium. The effect was consistent at other treatment
days during the study (Figure 1). The secondary efficacy variables were also supportive
(data not shown in this review).
A single study using the non-inferiority approach in this specific program is adequate to
conclude efficacy of Combivent Respimat 20/100 as a bronchodilator and to establish
contribution of albuterol and ipratropium in the combination product. The reasons are
established efficacy of both albuterol and ipratropium as bronchodilators in COPD
patients, and the established efficacy of Combivent Inhalation Aerosol, a combination
product with the same active ingredients that was also used as an active comparator in
this study. Furthermore, this study was built on top of study 1012.46 that used
Combivent Respimat 40/200, which showed efficacy, however, there were issues
including adequate albuterol efficacy. In study 1012.46, the single ingredient ipratropium
produced a numerically higher in FEV1 response than Combivent Respimat 40/200
towards the end of the dosing interval. For Combivent Respimat 20/100, the combination
product was non-inferior to ipratropium on pre-specified margin for the whole dosing
interval (0 to 6 hours) and for the last two hours of the dosing interval (4 to 6 hours). The
non-inferiority margin was set by taking into consideration the results of 1012.46.
Table 2. Summary of primary efficacy endpoints, mean FEV1 AUC in Liters (L) on test day 85

FEV1 AUC 0-6 hr
FEV1 AUC 0-4 hr
FEV1 AUC 4-6 hr
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Combivent Respimat 20/100
Combivent Inhalation Aerosol
Combivent Respimat 20/100
Ipratropium Respimat 20
Combivent Respimat 20/100
Ipratropium Respimat 20

n

Mean in L

474
482
474
468
447
427

0.145
0.149
0.189
0.142
0.056
0.073

Treatment difference in L
Mean
95% CI
-0.003
-0.022, 0.015
0.047

0.028, 0.066

-0.017

-0.039, 0.005
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Figure 1. FEV1 time profile change on days 1, 29, 57, and 85

8.

Safety
a. Safety database
The safety assessment of Combivent Respimat for COPD patients is based on studies
shown in Table 1. The safety database with the addition of the safety study submitted
with this Complete Response is adequate.
b. Safety findings and conclusion
During the review of the original NDA, the safety database for Combivent Respimat
included data from the pivotal efficacy and safety studies 12-week in duration (Table 1).
There were no long-term safety and patients use information data with Combivent
Respimat.
In the original NDA, there were a total of 11 deaths in the clinical studies. The number
of deaths was generally similar across treatment groups and from causes expected in this
study population. The percentages of patients with serious adverse events were higher in
the Combivent Inhalation Aerosol treated patients (6.7%) compared to the Combivent
Respimat Inhalation Spray treated patients (2.9%). The pattern of serious adverse events
and other adverse events did not raise any new safety concerns.
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In study 1012.62, patient acceptability was assessed between the Combivent Respimat
20/100 mcg Inhalation Spray and other treatment groups using the Patient Satisfaction
and Preference Questionnaire (PASAPQ) at 24 weeks. The answers were measured using
a 7-point scale for questions 1 to 14 (1 means very dissatisfied and 7 means very
satisfied) and a 100-point scale for question 15. Secondary analyses included dropout
rate, Clinical COPD questionnaire (CCQ), Physician’s Global Evaluation, COPD
exacerbation, rescue medication use, and pulmonary function. The 24-week data showed
that the scores of performance and patient satisfaction in the Combivent Respimat 20/100
Inhalation Spray group, as measured by the Patient Satisfaction and Preference
Questionnaire (PASAPQ) performance domain, were higher than that in the Combivent
CFC Inhalation Aerosol and the free combination of Atrovent HFA (ipratropium
bromide) Inhalation Aerosol and albuterol HFA inhalation aerosol groups suggesting that
patients did not have major issues using and accepting the new inhaled drug delivery
device. In addition, there were no differences in overall patient satisfaction between
Combivent Respimat 20/100 and the Combivent CFC or Atrovent and Ventolin free
combination groups. Patients were also similarly willing to continue on the treatment
when receiving the Combivent Respimat 20/100 product compared to the Combivent
CFC product. In addition to the 24-week data, as per an agreement with the Division,
BIPI submitted preliminary data for the remaining 6 months of the study in June 2011.
Review of the data showed that the safety findings were consistent with the interim 24week data with no unexpected safety signals or issues of patient use or satisfaction for
Combivent Respimat (20/100 mcg) Inhalation Spray. Also, review of post-marketing
experience reports covering the 6-year period between 2004 and 2010 for two Respimat
product marketed in Europe (Berodual Respimat and Spiriva Respimat) did not reveal
any new safety signals or patient acceptability/acceptance issues for the 2 Respimat
products.
c. REMS/RiskMAP
No post-marketing risk evaluation and mitigation strategies are recommended for
Combivent Respimat. Other products containing albuterol or ipratropium or combination
of both do not have REMS and RiskMAP, and no new safety findings were seen for
Combivent Respimat 20/100 that will require REMS or RiskMAP.

9. Advisory Committee Meeting
An advisory committee was not convened for this application. Albuterol and ipratropium
are well studies molecules, and there are other fixed dose combination product containing
these two active ingredients approved and marketed in the US with similar indication.
The efficacy and safety findings seen in the clinical program were fairly obvious. There
were no issues that warrant discussion at an advisory committee meeting.

10. Pediatric
COPD is an adult disease, therefore, specific pediatric studies would not be required that
relate to this action specific to COPD. This application was discussed with PeRC and it
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was decided that a full waiver should be granted because studies would be impossible or
highly impracticable because the disease does not exist in pediatric patients.

11. Other Relevant Regulatory Issues
a. DSI Audits
DSI audited four sites recommended by the review team. These sites enrolled the largest
number of patients in the pivotal phase 3 study. Audit of these sites did not show any
major irregularities. During review of this application, the review team did not identify
any irregularities that would raise concerns regarding data integrity. All studies were
conducted in accordance with accepted ethical standards.
b. Financial Disclosure
The applicant submitted acceptable financial disclosure statements. A total of 7
investigators had significant financial interest in BIPI. The number of subjects that these
investigators enrolled was not large enough to alter the outcome of any study.
Furthermore, the multi-center nature of the studies makes it unlikely that these financial
interests could have influenced or biased the results of these studies.
c. Other
There are no outstanding issues with consults received from DDMAC, DMEPA, or from
other groups in CDER.

12. Labeling
a. Proprietary Name
There are no issues with the proprietary name as the root name Combivent is already in
the market for a similar product, which will be removed from the market in favor of this
product. The qualifiers for the device name Respimat, and dosage form of Inhalation
Spray are also acceptable.
b. Physician Labeling
BIPI submitted a label in the Physician’s Labeling Rule format that generally contains
information consistent with other similar products. The label was reviewed by various
disciplines of this Division, OSE, and DDMAC. Various changes to different sections of
the label were recommended to reflect the data accurately and better communicate the
findings to health care providers. The Division and BIPI have agreed on the final
labeling language.
c. Carton and Immediate Container Labels
These were reviewed by various disciplines of this Division and DMEPA, and found to
be acceptable.
d. Patient Labeling and Medication Guide
The Patient Counseling Information was reviewed and found to be acceptable. The
product does not need a Medication Guide.
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13. Action and Risk Benefit Assessment
a. Regulatory Action
BIPI has submitted adequate data to support approval of Combivent Respimat Inhalation
Spray (ipratropium bromide 20 mcg and albuterol 100 mcg) for use in patients with
chronic obstructive pulmonary disease (COPD) on a regular aerosol bronchodilator who
continue to have evidence of bronchospasm and who require a second bronchodilator.
The regulatory action for this application will be Approval.
b. Risk Benefit Assessment
The overall risk-benefit assessment supports approval of Combivent Inhalation Spray for
use in patients with COPD on a regular aerosol bronchodilator who continue to have
evidence of bronchospasm and who requires a second bronchodilator. The major safety
concern with this product is device usability and reliability, which BIPI have adequately
addressed. The overall safety data for this product do not show any findings that are
unique or new to this product. From an efficacy standpoint, the clinical program showed
efficacy of the product and contribution of albuterol and ipratropium. The submitted data
also support an acceptable risk-benefit assessment for the Combivent Respimat 20/100
Inhalation Spray as a replacement product for the currently marketed Combivent
Inhalation Aerosol CFC-containing MDI.
c. Post-marketing Risk Management Activities
There are no recommendations for any additional post-marketing risk management
activities beyond standard pharmacovigilance.
d. Post-marketing Study Commitments
There are no recommendations for post-marketing commitments.
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