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Summary 

 

Short Title of Study 

Postmarketing Safety Study of Roflumilast 

 

Study Data Sources 

Multiple existing data sources in Germany, the Netherlands, UK, Denmark, Norway, 

Sweden, Finland and Canada.   

 

Objectives 

To evaluate the long term safety of roflumilast in the treatment of Chronic Obstructive 

Pulmonary Disease (COPD) with main focus on all-cause mortality.   

 

Methodology 

Based on suitable existing electronic databases covering large regions in Europe 

andCanada, roflumilast-exposed and matched controls (non-exposed cohorts of COPD 

patients) will be identified. For each region, outcomes in the exposed cohort will be 

compared with outcomes in their matched controls, and, subsequently, a cross-region 

analysis will be performed. The exposed cohorts will be identified yearly for up to 4 years 

and followed for at least 5 years. Yearly interim analyses will be performed starting 2 years 

after the last exposed patient has been identified, with first interim report being expected in 

2nd quarter 2017.  

 

Number of patients 

It is estimated that 0.25% of the total population of a region will be exposed to roflumilast 

during the first 4 years after launch and full reimbursement. All COPD patients over 40 years 

of age with documented start of roflumilast exposure after granting of reimbursement in the 

region and after the number of roflumilast treated patients captured in that region is 

considered sufficient for valid results prior to the 1st quarter 2015 data cut will be included in 

the study and their data will be analysed. 

  

Diagnosis and Main Criteria for Inclusion 

To be included in the exposed cohort, a patient must be over 40 years of age and diagnosed 

with COPD, must have at least one prescription of roflumilast and must have active data in 
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the respective databases for at least 1 year prior to the date of the first roflumilast 

prescription. 

The matched, non-exposed cohort is sampled to match the exposed cohort except for the 

roflumilast prescription, and will comprise up to 5 matched non-exposed controls per 

exposed patient.  

    

Duration of Data Collection for each Patient 

End of data collection is defined as 5 years after the last cohort is identified. The patients will 

be followed until end of data collection unless earlier censored due to death, or exit from the 

database, whichever occurs first.  

 

Criteria for Evaluation 

Main outcome variables 

The primary outcome is 5 year all-cause mortality. Secondary outcomes are death by suicide 

or hospitalisation for suicide attempt, all-cause hospitalisation, major cardiovascular events, 

new diagnosis of malignant tumour, respiratory disease related hospitalisation, new 

diagnosis of depression, abnormal, unexplained weight loss, serious diarrhoea of non-

infectious origin and new diagnosis of tuberculosis or hepatitis B or C. 

 

Statistical Methods 

Up to 5 matched controls will be identified for each exposed patient, based on sex, age 

category, years since diagnosis of COPD/chronic bronchitis (as available in the database), 

years of membership in database (as available) and propensity score and the two cohorts 

will be compared with regard to the primary and secondary outcome variables. The hazard 

ratios with 95% confidence intervals will be reported together with p-values. The analysis will 

take into account sex and age and other potential confounders. Matching will be accounted 

for by considering the exposed patient and his/her matched controls as one stratum. 

Sensitivity analyses will be done for pre-defined confounders that cannot be reliably 

measured, e.g. smoking.   
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1 Introduction 

Chronic obstructive pulmonary disease (COPD) is a leading cause of death. Takeda A/S 

received central marketing authorization in the EU in July 2010 and regulatory approval in 

Canada in November 2010 for its selective phosphodiesterase-4 (PDE4) inhibitor roflumilast 

(DAXAS®) (1,2). Where launched, roflumilast is available as 500 µg tablets for maintenance 

treatment of severe COPD associated with chronic bronchitis in adult patients with a history 

of frequent exacerbations as add on to bronchodilator treatment. The recommended dose is 

one 500 µg tablet once daily. Roflumilast is contraindicated in patients with hypersensitivity 

to the tablet ingredients and in patients with moderate to severe liver impairment (Child Pugh 

B or C).  

Roflumilast was launched in the first countries (Germany and Denmark) in September 2010. 

A total of 2,874 COPD patients have been treated with roflumilast in clinical trials of 

12 months duration. Clinical trials of longer duration have not been conducted. Since 

roflumilast will be used as a permanent maintenance treatment, a long-term safety 

assessment exceeding 12 months was requested as a condition of approval for marketing in 

the EU. During the approval process, Takeda as the Marketing Authorisation Holder (MAH) 

for roflumilast therefore committed to the European Medicines Agency (EMA) to perform a 

database study, and proposed that the study be conducted in large, unselected COPD 

populations, reflecting the use of roflumilast in a real-life setting. Established electronic 

health care databases in countries where roflumilast is on the market and data on a 

meaningful number of roflumilast treated patients is captured will be the source on which to 

base this Post-Authorisation Safety Study (PASS). Databases in the following countries have 

been identified: Germany, UK, the Netherlands, Sweden, Denmark, Finland, Norway and 

Canada.   

2 Study Objective(s) 

The objective of this study is to evaluate the long-term safety of roflumilast in the treatment 

of COPD, with focus primarily on all-cause mortality. In addition, the study will evaluate 

potential risks, including potential safety issues identified during the clinical trials of 

roflumilast. Specifically this study aims to compare the incidences of all-cause mortality,  

death by suicide or hospitalisation for suicide attempt, all-cause hospitalisation, major 

cardiovascular events, new diagnosis of malignant tumour, respiratory disease related 

hospitalisation, new diagnosis of depression, abnormal, unexplained weight loss, serious 
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diarrhoea of non-infectious origin and new diagnosis of tuberculosis or hepatitis B or C in 

roflumilast treated (exposed) COPD patients compared with matched COPD patients not 

treated with roflumilast (non-exposed). 

 

 The exposed and non-exposed cohorts will be followed for five to nine years.  

 

3 Study Administrative Structure 

3.1 Conduct 

The study will be conducted by independent investigators qualified in epidemiology and will 

be sponsored by AstraZeneca. The patient data will remain the properties of the respective 

database owners, and AstraZeneca will not have direct access to the data but will be co-

owner of the results derived from these data, together with the respective investigators. The 

Lead Investigator will lead the team of investigators, each of whom is responsible for the 

conduct of the study in databases covering a given region, with which he/she has 

experience, and to which he/she can get data access. The region is a country or a 

geographical area within a country, where the database or databases to be employed cover 

the entire population or a representative sample of the population. The team of investigators 

will cooperate to align procedures (e.g. coding) and methods of analysis to ensure 

comparable analyses in spite of non-uniform datasets. If datasets from two or more Nordic 

countries are compatible, and pooling is feasible, the datasets from these countries may be 

pooled and the analysis repeated on the pooled data. 

  

3.2 Scientific Advisory Committee 

An Independent Scientific Advisory Committee, chaired by the Lead Investigator has been 

identified to oversee the scientific integrity of the study and review the statistical analysis 

plan (SAP) and results of the interim and final analyses.  

 

3.3 Sponsor Personnel 

From AstraZeneca the study will be coordinated by the Coordinating Study Manager. In 

addition, at least the following AstraZeneca personnel will support the study: a clinical lead 

for roflumilast, a patient safety physician for roflumilast, an epidemiologist for roflumilast and 

a statistician.   
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4 Study Data Sources 

Electronic health care databases holding demographic data and data on health and 

prescribing or dispensing of medications from multiple countries in the EU and from the 

Saskatchewan province in Canada will be used in this COPD study. A region will be included 

if reimbursement has been granted in the region and the number of roflumilast treated 

patients captured in that region is considered sufficient for valid results.  

The following sources have been selected as relevant for the study. The databases are 

different in structure and content, and for each region either a single database with broader 

input from one source, or a combination of databases will be used. 

Germany 

The German Pharmacoepidemiological Research Database (GePaRD) built by the Bremen 

Leibniz Institute for Prevention Research and Epdemiology -BIPS, is based on medical 

claims data from four German statutory health insurance providers (3). It includes data of 

more than 17 million insured from all regions in Germany. Preliminary analyses regarding 

age and sex distribution, the number of hospital admissions and drug use have shown that 

the database is representative for Germany and that the insurance population is rather 

stable over time. The GePaRD contains for each insured demographic information, 

information on hospitalizations (diagnoses and procedures), outpatient visits (diagnoses and 

procedures) and reimbursed out-patient prescriptions. All diagnoses are coded according to 

the German modification of the International Classification of Diseases (ICD-10-GM).   

United Kingdom 

The General Practice Research Database (GPRD), renamed the Clinical Practice Research 

Datalink (CPRD), in the United Kingdom, is the world’s largest computerised database of 

anonymised longitudinal clinical records from primary care (4,5). The anonymised records 

are collected from a voluntary group of approximately 600 General Practitioners throughout 

the UK, and the database currently covers a representative population of around 4 million 

inhabitants.   

The Netherlands 
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The PHARMO medical record linkage system, which is a population-based patient-centric 

data tracking system that includes patient demographics, mortality, drug dispensings (filled 

prescriptions and OTC products dispensed at the pharmacy), hospital morbidity, clinical 

laboratory, pathology and general practitioner (GP) information of 3.2 million community-

dwelling inhabitants of 65 municipal areas in the Netherlands (6). The PHARMO databases 

are linked to form a network on a patient level. The General Practice Register currently 

comprises a representative sample of around 2 million inhabitants. 

Sweden 

Centre for Epidemiology, Swedish National Board of Health and Welfare, allowing linkage of 

the Swedish Prescribed Drug Register (filled prescriptions) with the Swedish Hospital 

Discharge Registry, the Swedish Death Registry, the Swedish Cancer Registry and 

registries holding socio-demographic data (7). These national databases hold data on all 

inhabitants in Sweden and thus cover the complete population of 9.4 million inhabitants. 

Denmark 

Statistics Denmark, allowing linkage of the community pharmacy prescription database (filled 

prescriptions), the Hospital Discharge Registry, the Death Registry, the Danish Cancer 

Registry and registries on socio-demographic data (7). As for Sweden, these databases 

cover all inhabitants in Denmark, a population of 5.5 million.   

Finland 

Kela Institute, Helsinki, allowing linkage of the Finnish Drug Register (filled, reimbursed 

prescriptions) with the National Registry of Hospital Care (HILMO registry, THL), the Finnish 

Causes of Death Registry, the Finnish Cancer Registry and registries holding socio-

demographic data (7). The national databases have full coverage of the 5.3 million 

inhabitants in Finland. 

Norway 

Norwegian Institute of Public Health, allowing linkage of the Norwegian Prescription 

Database (filled prescriptions), the Hospital Discharge Registry, the Norwegian Causes of 

Death Registry, the Norwegian Cancer Registry and registries holding socio-demographic 
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data (7).The Hospital Registry is relatively new in Norway, but since only one year of historic 

data are required for this study, the study is feasible in Norway. The databases cover the 

complete population of 4.9 million inhabitants.  

Canada 

The Saskatchewan databases, which are based on data from a publicly funded health care 

system covering all inhabitants in the Saskatchewan province, i.e. about 1 million 

inhabitants, or 3.2% of the total population of Canada. The Saskatchewan databases have 

been widely used for pharmacoepidemiological research, including studies in COPD (8,9). 

The databases comprise a population registry, a database with prescription drug data, a 

hospital service database, a database with medical services data based on physicians 

claims, a cancer registry and a database with vital statistics. 

5 Study Design and Plan 

This study is a ‘non-interventional study’ as defined for drug studies in Directive 2001/20/EC 

(10) and will follow the guidelines for Good Pharmacoepidemiology Practices (GPP) (11). 

The data to be analysed have all been collected for other purposes. 

 

An inception cohort study design, comparing roflumilast exposed COPD patients over 40 

years of age with non-exposed, matched COPD controls will be used for the long-term safety 

surveillance of roflumilast, using several electronic databases in the EU and Canada. 

Analysis will be conducted and results presented separately for each region, and, 

subsequently, a cross-region analysis will be performed. Each exposed COPD patient, 

together with matched, unexposed COPD patients will be followed for at least 5 years or until 

death or discontinuation (loss to follow-up) from the database, whichever occurs first.  

The primary outcome of interest is 5 year all-cause mortality. Secondary outcomes are: 

death by suicide or hospitalisation due to suicide attempt, all-cause hospitalisation, major 

cardiovascular events, hospitalisation related to respiratory disease, new diagnosis of 

cancer, depression, tuberculosis and hepatitis B or C. Cause of death, if available, will be 

reported as listed in the databases, categorised as cardiovascular, respiratory, cancer, 

suicide and other. For further details, see section 6.2. 

 

COPD patients will be identified by a hierarchical approach, based on data availability, as 

follows: a) inpatient or outpatient diagnostic codes for either COPD or chronic bronchitis (in 
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medical records databases and claims databases with outpatient diagnostic information), b) 

a hospital diagnosis of COPD or chronic bronchitis, or c) chronic treatment with inhaled β2-

agonists and anticholinergic medications (in databases with no outpatient diagnostic 

information available and no hospital diagnosis of COPD or chronic bronchitis recorded). For 

further details, see section 7.1. 

 

Matching between COPD patients exposed to roflumilast and controls will be based on age, 

sex, years since diagnosis of COPD/chronic bronchitis, as available in the database,  years 

of membership in database (as available) and a propensity score (12) derived from a list of 

relevant variables available in the selected databases. If available with the planned matching 

accuracy (calliper width) (13) in the respective databases, up to 5 matched controls will be 

identified for each exposed patient and the data will be analysed as parallel groups, using 

statistical methods that take into account the matching of observations.  

 

Once a year, for a maximum of 4 years, cohorts of patients with first exposure to roflumilast 

during the past year will be identified together with their matched controls. The total cohort of 

exposed patients and matched controls will be followed for 5 years after the last cohort is 

identified. End of data collection is defined as the time when the last non-censored patient in 

the last cohort has completed the 5 year follow-up period, therefore the first cohort identified 

will have up to 9 years of follow-up.  See section 7.3.  

Descriptive analyses of the assembled cohorts will be performed yearly and reported to the 

EMA. Interim analyses including primary and secondary outcomes will be performed and 

reported the first time 2 years after the last cohort has been assembled and yearly 

thereafter.   

  

5.1 Study Schedule 

Planned Start of data collection:  Date of market availability with 

reimbursement in region  

Planned assembling of first cohort:   3rd quarter 2013 

Planned completion of cohort assembling:  1st quarter 2015 

First Interim Report:     31 October 2017 

Last Interim Report:     30 June 2019 

Planned extraction of last dataset:   31 January 2020 

Planned completion of data analysis:  30 September 2020 
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Planned finalisation of the Study Report:  31 March 2021 

 

The Start of Study is defined as the date of signing the agreement between Takeda and the 

Lead Investigator. The End of Study Follow-Up is defined as the time when the last non-

censored patient in the established cohorts has completed the 5 year follow-up period. 

Extraction of the last dataset may be postponed if the necessary data are not yet available in 

the database(s) in a region at the planned time point, in which case the final study report 

may be delayed accordingly.  

 

AstraZeneca will ensure that End-of-Study notification is submitted to the EMA. Each 

investigator will inform the relevant IEC/IRB of End-of-Study.  

 

Based on upcoming knowledge and in agreement with the EMA, AstraZeneca may choose 

to terminate the study prematurely. In such case, the investigators and the Independent 

Scientific Advisory Committee will be informed promptly. Details of the study will be available 

on the European Network of Centres for Pharmacoepidemiology (ENCePP) E-register of 

studies.  

 

6 Outcomes 

6.1 Primary Outcome 

 All-cause 5 year mortality. 

 

6.2 Secondary Outcomes  

Codes in parenthesis are International Classification of Diseases, 10th Revision (ICD10) 

codes. 

 Death by suicide or hospitalisation for suicide attempt (Intentional Self-Harm X60-

X84 or overdose, typically T39-T43) 

 Hospitalisation for any cause 

 Selected cardiovascular events leading to hospitalisation  

 Arrhythmia (conduction disorders and dysrhythmias) (I44, I45) 

 Myocardial infarction (MI) (I21, I22) 

 Cerebral infarction (I63) or stroke not specified as haemorrhage or 

infarction (I64) 
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 Pulmonary embolism (I26) 

 Respiratory disease related hospitalisation, including hospitalisation due to 

COPD/bronchitis exacerbation (J00-J99) 

 New diagnosis of depression (with or without hospitalisation) (F32.2-F32.3, F33.2-

F33.3 (or F32 and F33 if next level code is not available), or prescription of 

antidepressant medication (ATC N06A) 

 New diagnosis of malignant neoplasm (C00-97)  

 Hospitalisation due to diarrhoea of non-infectious origin (K52.9 Unspecified, K59.1 

Functional diarrhoea) 

 Abnormal, unexplained weight loss (R63.4) with no new diagnosis of malignant 

neoplasm within 4 months after abnormal weight loss diagnosis 

 New diagnosis of tuberculosis (A15) or new diagnosis of Hepatitis B or C, or other 

severe viral hepatitis infection (except hepatitis A) (B16-B19) 

 

6.3 Exploratory outcomes  

Descriptive analysis of these outcomes will be performed on the final dataset and reported in 

the final report. 

Underlying cause of death, as available will be categorised as follows: 

Cardiovascular related death (one of the following):  

 Sudden cardiac death (I46.1) 

 Death related to ischemic heart disease (I20-25) 

 Death related to heart failure (I50) 

 Death related to cardiomyopathy or dysrhythmia (I42 and I44/I45) 

 Death related to pulmonary heart disease or diseases of pulmonary 

circulation (I26-28) 

 Cerebrovascular disease (I60-69) 

 
Respiratory disease related death (one of the following): 

 COPD (J44) 

 Lung cancer (C34) 

 Influenza and/or pneumonia (J09-18) 

 Other acute lower respiratory infections (J20-22) 

 Tuberculosis (A15) 

 Acute respiratory distress syndrome (J80) 
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 Pulmonary oedema (J81) 

 Other interstitial pulmonary disease (J84) 

Cancer related death (other than lung cancer) (C00-97 except C34 and C44)  

Other cause of death 

 

7 Selection of Study Population 

The identification of patients for the cohorts to be studied will start when reimbursement has 

been instituted in the respective region, and a substantial number of patients are assumed to 

have been exposed to roflumilast, based on roflumilast sales figures from the region. 

  

7.1 Cohort Selection  

An Exposed Cohort and a Matched Non-exposed Cohort will be created for comparison of 

the safety outcomes. All patients with at least one  prescription for roflumilast will be as 

assigned to the Exposed Cohort.     

 

Exposed Cohort selection  

Inclusion Criteria: 

 Have one or more prescription(s) of roflumilast with the date of first 

prescription/dispensation defined as the Cohort Entry Date 

 Have active data in the respective database(s) for at least 1 year prior to the 

Cohort Entry Date 

 Be at least 40 years old at Cohort Entry Date 

 Have a diagnosis of COPD or chronic bronchitis prior to the Cohort Entry Date 

(databases with outpatient diagnoses) or (databases without outpatient 

diagnoses) either a hospital diagnosis of COPD or chronic bronchitis prior to the 

Cohort Entry Date or a proxy for such indication based on prescription data. 

 

 

Non-Exposed Cohort selection 

Patients meeting the following inclusion criteria belong in the Non-Exposed Cohort and are 

eligible as Matched Non-Exposed controls. Each patient in the Non-exposed Cohort selected 

as matched exposed patient according to section 11.1.2. is assigned as a Cohort Entry Date 

the date of the first roflumilast prescription of the matched exposed patient.  
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Inclusion Criteria: 

 Have no prescriptions of roflumilast  

 Have active data in the respective database(s) for at least 1 year prior to the 

Cohort Entry Date 

 Be at least 40 years old at Cohort Entry Date 

 Have a diagnosis of COPD or chronic bronchitis prior to the Cohort Entry Date 

(databases with outpatient diagnoses) or (databases without outpatient 

diagnoses) either a hospital diagnosis of COPD or chronic bronchitis prior to 

Cohort Entry Date or a proxy for such indication based on prescription data 

 

 

 

 

The following ICD-10 and Anatomic Therapeutic Chemical (ATC) classification system codes 

will be used for the identification of patients for the cohorts. For regions not using ICD-10 

codes, the matching codes employed (e.g. ICD-9, ICPC, READ codes) will be described in 

the detailed SAP to be used for that region: 

 

Relevant ICD-10 codes:  

COPD: J44 

Chronic Bronchitis: J41-42 

Asthma: J45  

COPD exacerbations: J44 in combination with hospitalisation or systemic 

corticosteroid/antibiotic prescription 

 

Relevant ATC codes:  

Roflumilast: R03DX07 

Β2 stimulators (sympatomimetics): R03AC 

Anticholinergics (tiotropium R03BB04, ipratropium R03BB01): R03BB 

Inhaled corticosteroids: R03BA 

Combination products for inhalation: R03AK 

Systemic corticosteroids: H02AB 

Systemic antibiotics: J01  
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Theophyllin: R03DA04 

Oxygen: V03AN01 

 

Exposed COPD patients in a region will be identified on a yearly basis (in 1st quarter each 

year), starting when data on at least 2000 exposed patients in a database are expected to 

be available. The expectation of data availability will be based on roflumilast sales figures for 

the area covered by the database(s), providing an estimate on the number of patients 

treated since launch/granting of reimbursement, as well as the population coverage of the 

database(s) and the known lag-time for data to be uploaded to the database(s). If this first 

evaluation based on sales indicates that 2500 patients exposed for the first time after 

implementation of reimbursement may be available, the region will join the study and data in 

the region will be accessed and the number of patients fulfilling the inclusion criteria for the 

exposed cohort identified. If the extracted number is 2000 or higher in the database, all 

exposed and non-exposed COPD patients will be identified, based on the inclusion criteria 

for these cohorts. If the first extracted cohort of exposed patients comprises less than 2000 

patients, further data extraction will be postponed until the following year, and the next 

extraction will comprise both time intervals. 

 

7.2 Controls identified by Propensity Score Matching  

By matching on sex, age category and propensity score,  years since diagnosis of 

COPD/chronic bronchitis (as available in database), years of membership in database (as 

available), 5 non-exposed controls are identified (if possible) for each exposed patient.  

 

7.3 Longitudinal Follow-up  

Each cohort will be longitudinally followed up on a yearly basis, with descriptive analyses of 

cohort characteristics, starting for each region 1 year after the first cohort identification in that 

region. For the primary analysis, each patient included will be followed up for a minimum of 5 

years to a maximum of 9 years, depending on cohort entry date, until the first of: date of 

death or transfer out of database.   

 

8 Classification of Exposure 

As the first prescription of roflumilast will define entry to the exposed cohort, the effect of 

cumulative exposure to roflumilast with respect to primary and secondary outcomes will be 

assessed. 
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The total amount of drug dispensed can be defined as the number of defined daily doses 

(DDDs) or as actual amount dispensed. DDD provides a direct measure of how long the 

drug would last if taken as one DDD per day. Based on the dispensing date and the DDD 

information or prescribed dosage each prescription will be translated into a drug use period. 

The drug use period starts at the dispensing date or if there is ongoing exposure the start is 

shifted to the end of the ongoing exposure period. The shift is limited to a maximum of 1 

month.  The length of the prescription is given by the dosage information in the prescription 

or is defined based on the DDD. An additional treatment gap period (e.g. 50%), as suitable 

(14,15) is added to avoid unnecessary breaks between prescriptions and account for late 

starting dates and compliance. With this algorithm the follow-up time of each subject is 

divided into half closed time intervals (t1,t2] where the left boundary t1 is not included and the 

right boundary t2 is included in the interval. Within each such time interval the exposure 

status (i.e. exposed or not exposed) of a given subject to a particular drug is constant.  The 

resulting consecutive drug use periods are used to define time-dependent current exposure 

periods indicating treatment status at any time during the follow-up. The algorithm for the 

calculation of the exposure will be further detailed in the statistical analysis plan.  

Based on dispensing of roflumilast and subsequent consecutive drug use periods the 

following time dependent variables for roflumilast exposure will be created:  

 

Ever vs. Never: 

Taking the value of ever as soon as one prescription of roflumilast has been dispensed 

during the follow-up period. Non-exposed patients will be categorised as never exposed.  

 

Current exposure: 

Taking the value of current to indicate current roflumilast exposure (i.e., drug use during a 

specific time period/at a specific time point).  Specific timepoint(s) will be described further in 

the SAP.  

 

Previous exposure:  

Taking the value of previous to indicate periods of non-use of roflumilast if there were 

episodes of use previous to the current exposure timepoint.  

 

Duration of exposure: 
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Time-dependent cumulative sum of duration of the previous roflumilast exposure periods at 

any given time (i.e. cumulative time on roflumilast). Possibly overlapping periods are only 

calculated ones. The duration will be categorized into four cumulative exposure classes 

using data specific quartiles (no exposure, 1st quartile, 2nd quartile, 3rd quartile) 

 

Cumulative dose: 

Time-dependent cumulative sum of the DDDs of roflumilast prescriptions since entry into the 

cohort up to the end of each period. The cumulative dose will be categorized into four 

cumulative exposure classes using data specific quartiles (no exposure, 1st quartile, 2nd 

quartile, 3rd quartile). 

 

Time since last dose: Time to last current roflumilast exposure since entry into the cohort, 

classified using yearly categories ( under 1 year, 1-2 years, 2-3 years, 3-4 years, 4-5 years, 

over 5 years) . 

   

  

9 Conduct 

9.1 Data collection overview 

The data extracts aim to  

1) collect data on COPD patients prior to and on Cohort Entry date for description of the 

populations and to enable the best possible propensity score matching in order to 

control potential confounding and especially confounding by indication to the extent 

possible with the available data  

2) collect outcome data after the Cohort Entry Date to identify any differences in 

selected outcomes between the Exposed Cohort and the Non-Exposed (comparator) 

Cohort 

 

The selected data sources can be categorised into regions where the databases are based 

entirely or partly on entries from General Practitioners (GPs) and regions with no input from 

GPs. For the first category, data analyses can rely on diagnosis codes for identification and 

sorting of co-morbidities and outcomes, whereas for the second category, such diagnostic 

codes will be available only if the patient has been in contact with the hospital (emergency 

unit, ambulatory clinic or hospital ward). In the second category, analyses will have to rely on 
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available diagnostic codes supplemented with proxies derived from prescription data and 

other sources, as available.  

 

Table 1 below gives an overview of the data to be analysed, and the source from which they 

will be drawn in each region. The countries planned to be analysed in the Nordic region have 

similar data sources available and are presented together in one column. It may be possible 

to pool the data for a common analysis of these four populations.  

  

Table 1: Type of data to be analysed and source in each region 

Type of Data Sweden, 
Denmark, 
Norway, Finland 

Germany 

GePaRD 

Netherlands 

Pharmo 
Record 
Linkage 
System 

UK 

GPRD  

Canada 

Saskatchewan 
databases 

Demographics 

Age, gender   

Sociodemographic 
databases 

Claims data GP, pharmacy, 
hospital data 

GP data Population 
registry 

Migration or 
other loss from 
Data Source 

Sociodemographic 
databases 

Claims data GP, pharmacy, 
hospital data 

GP data Population 
registry 

Socioeconomics 

e.g. Education 
level, 

marital stage, 

employment 
situation, 

practise ID 

Socioeconomic 
databases and 
socio-demographic 
DB, practice ID. 

Claims data: 
Practise ID is 
available, as 
well as some 
information on 
SES 

May not be 
available, 
except for 
practise ID 

Practise ID, 
Index of 
Multiple 
Deprivation 
Score 

Medical 
Services DB, 
physician and 
practise ID, 
residence 
information 

Functional stage 
(capabilities for 
living a normal 
daily life) 

Not available, but 
may be possible to 
find proxy in 
socioeconomic DB 
(e.g. employment 
situation, protected 
living etc.) 

Not available 
but may be 
possible to find 
proxies 

Not available, 
but may be 
possible to find 
proxies 

To be 
checked if 
reliably 
available in 
GP data 

Not reliably 
available, but 
proxy may be 
identified, e.g. 
Prescription 
Drug Data, incl. 
designation of 
special status 

Smoking  Not available Not available Available, but 
data 
completeness to 
be checked for 
COPD patients 

Available, but 
data 
completeness 
to be checked 
for COPD 
patients 

Not available 

COPD or 
chronic 
bronchitis 

ICD10 (or ICPC) 
code in hospital DB 
and/or ATC codes 
in prescription DB 

Claims data: 
ICD-10-GM 
code 

ICD-9 codes in 
hospital data or 
ICPC codes or 
free text in GP 
data 

READ codes 
in GP data 

ICD-9 codes in 
Medical or 
Hospital 
Services DB 

COPD severity Ascertained by 
proxy information 
e.g. incidence of 
hospitalisations 
related to COPD, 

Claims data: 
Ascertained by 
proxy 
information , 
e.g. Incidence 

Available if 
spirometry 
done. If not, 
ascertained by 
proxy 

Available if 
spirometry 
done. If not 
done, 
ascertained 

 Ascertained by 
proxy 
information.  
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bronchodilator, 
ICS, oxygen 
dispensing, 
vaccination for 
pneumococci    

of 
hospitalisations 
related to 
COPD, 
bronchodilator, 
ICS/oxygen 
dispensing 
etc., 
vaccination 
pneumococci  

information by proxy 
information 

History of 
hospitalisation 
for COPD 
exacerbation 

ICD10 code in 
hospital DB, 
discharge 
diagnosis 

ICD-10-GM 
code in 
hospital claims 
data 

ICD-9 codes in 
hospital DB 

READ codes 
in GP data 

ICD-9 codes in 
Hospital 
Services Data 

Table continued on next page 

Table 1: Type of data to be analysed and source in each region 

Type of Data Sweden, 
Denmark, 
Norway, Finland 

Germany 

GePaRD 

Netherlands 

Pharmo 
Record 
Linkage 
System 

UK 

GPRD  

Canada 

Saskatchewan 
databases 

Co-morbidities 
for Charlson 
Index 

ICD10 codes in 
hospital DB and/or 
ATC codes in 
prescription DB 

ICD-10-GM 
codes in 
outpatient and 
hospital claims 
data 

ICD-9 codes in  
hospital data, 
ICPC codes and 
free text in GP 
data and 
National 
Medical 
Register 

READ codes 
in GP data 

ICD-9 codes in 
Hospital and 
Medical 
Services DB 

Asthma  Not reliably 
available 

ICD-10-GM 
codes in 
outpatient and 
inpatient 
claims data 

ICD-9 codes in 
hospital data, 
ICPC codes and 
free text in GP 
data 

READ codes 
in GP data 

ICD-9 codes in 
Hospital or 
Medical 
Services DB 

Vaccination 
against 
pneumococci 

Prescription data Outpatient 
claims data 
(Physician 
reimbursement 
codes) 

Prescription 
data 

Prescription 
data 

Prescription 
data 

Alcohol or drug 
abuse 

Not reliably 
available 

Alcohol abuse 
not reliably 
available 
(proxy 
information); 
drug abuse as 
ICD-10-GM 
codes 

Not reliably 
available 

READ codes 
in GP data 

Not reliably 
available 

Death 1) Hospital DB and 
2) Death registry 

Claims data Death registry GP data Vital statistics 

Cause of death 1)Hospital DB and 
2)Death registry 

Not 
available 
(except for 
patients 
dying in 
hospital). 
Use of 
algorithms 

Not 
available 

GP data 
linkage 

Vital statistics 
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in dataset 
will be 
explored 

Primary and 
secondary  
discharge 
diagnosis (Major 
cardiovascular 
events, 
respiratory 
disease, severe 
immunological 
disease, 
malignancies) 

ICD10 in Hospital 
DB 

ICD-10-GM in 
hospital claims 
data 

ICD-9 in Dutch 
National 
Medical 
Register 

GP data Hospital 
services data 

Abnormal, 
unexplained 
weight loss 

ICD 10 in Hospital 
DB 

ICD-10-GM in 
hospital claims 
data 

ICD-9 in 
National 
Medical 
Register 

GP data Hospital 
services data 

Serious 
diarrhoea of 
non-infectious 
origin 

ICD 10 in Hospital 
DB 

ICD-10-GM in 
hospital claims 
data 

ICD-9 in 
National 
Medical 
Register 

GP data Hospital 
services data 

Severe 
infections 

ICD 10 in Hospital 
DB, Prescription 
DB 

ICD-10-GM in 
in- and 
outpatient 
claims data 

ICD-9 in 
National 
Medical 
Register 

GP data Hospital and 
Medical 
Services DB  

Mood Disorder ICD 10 in Hospital 
DB or based on 
Prescription DB 

ICD-10-GM in 
in- and 
outpatient 
claims data 

ICPC codes and 
free text in GP 
data 

GP data Hospital and 
Medical 
Services DB 

Suicide Death registry ICD-10-GM in 
in- and 
outpatient 
claims data 

ICD9 in hospital 
data 

GP data Vital statistics 

Suicide attempt Hospital DB ICD-10-GM in 
in- and 
outpatient 
claims data 

ICD9 in National 
Medical 
Register 

GP data Hospital and 
Medical 
Services data 

 

 

 

 

10 Data Management 

For each (set of) database(s) a SAP, tailored to the data available in the region, will be 

developed and approved by the relevant Investigator as well as the Scientific Advisory 

Committee and AstraZeneca before the first data extraction. The local SAP will be based on 

the analysis outlined in this protocol and will, among other things, define in detail the 

definitions used to identify the variables to be extracted, including diagnostic codes, proxies 

etc. to be used, and the hierarchy in which they will be employed.  
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The SAP must be amended if necessary before each additional data extraction, and the 

amendment approved following the same process as for the initial SAP. The first full data 

extract from each (set of) database(s) will be preceded by a selected extract aiming only at 

getting a status on the number of exposed patients for whom data are available.  

 

10.1 Data Collection Tools and Flow 

For each region, an Investigator is responsible for the conduct of the study based on the 

data accessible in the sources available to him/her. The Investigator appoints and trains a 

team of specialists who perform the data extraction and analysis according to this protocol 

and the local SAP.  

 

The results of the yearly extracts will be provided to the Lead Investigator who is responsible 

for the analysis across regions for which a separate SAP must be developed and approved 

prior to the conduct of the first cross-region analysis. The Scientific Advisory Committee will 

review the SAP by region to ensure comparability between protocols. 

 

10.2 Data Quality Control 

Several measures will be employed to ensure the acceptable quality of the data extracts and 

analyses: 

 All data extracts and analyses must be fully documented and logged (reproducible). 

 The output must be produced by programs without further manipulation (manual 

handling) of data, as fully edited tables, generated by the program, for reproducibility 

and to avoid transcription errors.  

 Each cohort must be independently extracted by a second, qualified researcher and 

the identity of the extracted cohorts be confirmed by comparison of patient numbers, 

gender distribution and mean age. 

 Data analyses must be repeated by a second qualified researcher and results match, 

or an independent, qualified researcher must review all programs used for data 

analysis. 

 All programs must be documented with version control and made available for audits 

and inspections. 
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 All substantial changes in programming between repeated analyses for the interim 

time points must be disclosed to the Lead Investigator and the AstraZeneca 

statistician without delay. 

 

11 Statistical Methods and Determination of Sample Size 

11.1 Statistical Analysis Plan 

This study is an observational cohort study to evaluate the effect of roflumilast exposure on 

the risk of all cause mortality within five years after first exposure.  

The study consists of four elements: a) Extraction of exposed cohort, b) identification and 

extraction of non-exposed cohort (see section 7.1), c) matching between exposed and non-

exposed and d) descriptive analysis of cohorts and analysis of outcomes. 

 

The statistical analyses described here will be detailed in a SAP for each region accounting 

for the data availability in that region. These plans will describe in detail how the data 

extraction, cohort identification and analyses planned in this protocol will be adapted to that 

region. SAP amendments will be created as needed between interim and final analyses.  

 

11.1.1 Analysis Dataset 

The main study analysis set is identified by all roflumilast exposed patients and the set of 

matched, non-exposed patients.. The selection of the study population is outlined in section 

7.1. 

 

When the criteria for inclusion of a region in the study described in section 4 have been met, 

the cohort of exposed and matched non-exposed patient cohort will be extracted on a yearly 

basis. The propensity score used for the matching of patients will be re-estimated each year 

based on the current data in order to account for possible changes in prescription patterns. 

The accumulated cohorts will be used for the statistical analysis.  

 

 

11.1.2 Matching 

The matching between exposed and non-exposed are performed by sex, age 

category (5 year spans above 40 years), years since diagnosis of COPD/chronic 

bronchitis, as available in the database, years of membership in database (as 

available) and propensity score.  
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11.1.2.1 Propensity Score 

A tailored propensity score will be developed for each region. The propensity score will 

model the likelihood among COPD patients of receiving roflumilast. 

The model for the propensity score is specific for each region, adapting to the availability of 

data to establish the best possible model. The model will to the extent possible include the 

following elements and may included additional elements identified in a region as having an 

impact on the decision to prescribe roflumilast: 

1. Severity of COPD defined by Global Initiative for Chronic Obstructive Lung Diseases 

(GOLD) stage (16) (if spirometry data are available)  

2. Severity based on the pattern of maintenance therapy, in particular long-term co-

prescription of oxygen 

3. Number of hospitalisations within the last year due to COPD exacerbation 

4. Number of episodes within the last year of non-chronic prescription of systemic 

corticosteroid and/or systemic antibiotics 

5. Charlson Comorbidity Index (17) 

6. Number of hospitalisations within the last year for any cause 

7. Asthma 

8. Smoking status (if available) 

9. Current use of immunosuppressive medication 

10. Current use of theophyllin 

11. Previous mood disorder defined by  

a. Diagnostic code from hospital or GP data, or 

b. Prescription of antidepressant medication 

12. Functional stage (as recorded in database or by proxy, e.g. part of the working force, 

independent/assisted living, to be defined for each region) 

13. Socioeconomic status (e.g. income category, educational level, single living, to be 

defined for each region) 

14. Ongoing physical rehabilitation 

The final details will be defined in the SAP for each region. 

 

A logistic regression analysis will be performed on the identified COPD patients (exposed 

and eligible non-exposed controls) where treatment with roflumilast is the dependent, 
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dichotomous variable and the independent variables are listed above. Based on this 

analysis, the propensity score is calculated for each patient.  

 

Smoking may be an important confounder in COPD but smoking status is usually not 

available in the databases at all. In regions with input from General Practice (PHARMO 

Linkage data and CPRD), smoking data are generally incomplete (4), but it may be more 

complete than on average for patients diagnosed with COPD. This assumption will be 

checked in the datasets from these regions. If smoking status is confirmed to be available for 

a high percentage (e.g. 90%) of the patients in the extracted cohorts, smoking status will be 

included in the propensity score, setting the missing smoking status at Cohort Entry date to 

non-smoking for the patients with missing status. If smoking status is missing for a higher 

percentage of the COPD patients in a region with GP data input, the data will be analysed 

with and without smoking status included in the model and the magnitude of the confounding 

effect assessed (sensitivity analysis). 

 

11.1.2.2 Method of Matching 

For each exposed patient up to 5 control patients will be selected who are of the same sex, 

within the same age group and within the same matching interval of the propensity score. 

  

The distribution of propensity scores will be examined between exposed and eligible non-

exposed controls. For propensity score matching to work well there must be a sufficient 

overlap in distribution of the score between the two groups. The aim is to have 5 controls for 

each exposed patient. The controls will be selected according to the procedure described 

below, based on sex, age and propensity score. A patient can only be selected as non-

exposed control once in this study. 

 

Criterion for propensity score matching in a region at time of data extraction: For at least 

95% of the exposed there must be at least 1 non-exposed available that can be selected as 

control. If this is not the case the length of the matching interval (Δ) will be modified to 

achieve this percentage.  

Exposed patients without matched non-exposed patients (up to 5%) will be described 

separately and excluded from further analysis. 
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If the above overlap criterion is fulfilled, propensity score matching will be used. Matching will 

be stratified by sex and age-group. Age will be split in 5-year age spans: 40-44, 45-49, 50-

54, 55-59, 60-64, 65-69, 70-74, 75-79, 80 and over (all years included). From the propensity 

model, the logit to the propensity score will be used. The length of the matching interval (Δ) 

will be derived as 0.2 times the standard deviation of the logit to the propensity score (Δ will 

be modified if necessary) (13).  

 

With a maximum of 5, as many non-exposed patients meeting the matching criteria as 

possible will be selected for each exposed patient, and the exposed patient and his/her 

matched controls will be considered one stratum. If more than 5 matched non-exposed 

patients (controls) are available for an exposed patient, then controls will be sorted by a) 

(ascending) by absolute difference of actual age, and b) (ascending) by absolute difference 

in actual propensity score, and the controls on the top of this list will be selected.  

 

If the criterion cannot be fulfilled in a region for a data extraction session, the selection of 

exposed patients and matched non-exposed patients (controls) will be adapted depending 

on the distribution of the propensity score and available data with the aim to ensure an 

unbiased comparison between exposed and non-exposed controls. 

 

11.1.3 Statistical Analysis of Outcomes within each Region 

Table 2 gives an overview of the variables to be included in the model per outcome 

category. Before analysis, the variables should be reassessed for (multi)co-linearity, and the 

number of variables adjusted to the number of events.       

Table 2: Overview of the variables to be included in the model per outcome 
category 

Outcome 

 

 

 

Variable to 
include in 
model 

Death  All-cause 
hospitalis-
ation 

Selected 
major CV 
event 

Respiratory 
related 
hospitalis-
ation 

New 
cancer 

New 
tuberculosis 
or hepatitis B 
or C 

Depression 
(new 
diagnosis) 

Suicide 
or 
suicide 
attempt 

Known 
coronary heart 
disease (other 
than prior MI) 

X X X      

Hypertension X X X      
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Pneumococci 
vaccination 

X X X X X X   

Smoking status 
(if available in 
region) 

X X X X X X   

Prior mood 
disorder 

X X X X X  X X 

Schizophrenia X       X 

Living alone X X X X   X X 

Alcohol or drug 
abuse 

X X X X X X X X 

Prior intentional 
self harm 

       X 

 

11.1.3.1 Analysis of the Primary Outcome 

The primary outcome is the 5-year all cause mortality. This will be evaluated by a Cox 

proportional hazards regression model for counting processes, which allow the follow-up 

time to be divided into several periods and therefore control for baseline and time-dependent 

covariates, using the full observational period of available data, i.e. up to 9 years of follow 

up. The Cox proportional hazards regression will take into account the fact that individual 

matching (1:5, or 1:4 etc. according to the rule laid out in section 11.1.2.2) was performed 

(based on age, sex and propensity score) by considering the exposed patient and his/her 

matched controls as one stratum and including this as a stratum in the Cox proportional 

hazards model (18,19). Additional variables will be included in the model if available, as 

listed in Table 2. 

The primary outcome will be analysed separately for each of the following roflumilast 

exposure variables: 

1. Ever vs. never exposed,  

2. Current exposure,  

3. Previous exposure, 

4. Duration of exposure, 

5. Cumulative dose, and  

6. Time since last dose. 

For definitions of exposure variables see section 8. 

 

 

11.1.3.1.1 Sensitivity Analyses and other Explorative Analyses for the Primary 

Outcome 
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The following sensitivity analyses and other exploratory analyses for the primary outcome 

will be performed. 

Explorative analyses based on the Cox model will be used to investigate, whether the 

hazard ratio per year observed can be assumed to be constant.  

 

A separate analysis of all cause mortality similar to the primary analysis where exposed 

patients dying less than 6 and 12 months, respectively, after Cohort Entry Date (and their 

matched controls) are excluded. This should exclude severely ill COPD patients where 

roflumilast is used as last resort. 

 

The propensity score will be summarised for exposed and controls. Further, the propensity 

score will be categorised and within each category the 5-year mortality will be summarised 

for each group (exposed and controls). This will be tabulated and illustrated graphically. This 

illustrates the degree of consistency in risk as a function of probability of being prescribed 

roflumilast.  

 

11.1.3.2 Analysis of Secondary Outcomes 

See section 6.2 for detailed definitions of these outcomes. For the analysis of the secondary 

outcomes time to event data competing risk models (analogue to the model used for the 

primary analysis) will be used. While the estimate for the hazard ratio is unaffected by the 

presence of competing risks, the unbiased estimation of survival probabilities requires the 

application of a competing risk model. Matching will be accounted for in the model by 

stratification of the analysis and additional variables will be included in the model, if 

available, as listed in Table 2. 

 

The analysis of the secondary outcomes will be performed using the following roflumilast 

exposure variables: 

1. Ever vs. never exposure and 

2. Duration of exposure.  

The possible use of other roflumilast exposure variables in the analysis of secondary 

outcomes will be further defined in the SAP. For example, for outcomes such as serious 

diarrhoea, which may be associated with current use of roflumilast the exposure variables 

“current exposure” and “”time since last dose” can be used.   
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For (possibly) repeating events (such as hospitalisation) additionally a Poisson regression 

model will be fitted for the number of events (taking into account the matching). Time in the 

study will be included as an offset variable in the model. 

For outcomes expected to be associated with recent rather than long-term roflumilast 

exposure (e.g. new diagnosis of depression) an additional sensitivity analysis will include 

only patients exposed during the last 6 months prior to the event, and their matching 

controls. 

 

11.1.3.2.1 Death by Suicide or Hospitalisation for Suicide Attempt 

For death by suicide or time to first hospitalisation for suicide attempt a competing risk model 

(based on the Cox proportional hazards model for the primary analysis) will be performed.  

As sensitivity analysis a ‘recent exposure’ analysis will include only patients exposed during 

the last  month prior to the event, and their matching controls. The model will be the same as 

above. 

 

The number of hospitalisations for suicide attempt will be analyzed using a Poisson 

regression.  

 

11.1.3.2.2 Hospitalisation for Any Cause  

For time to first hospitalisation for any cause a competing risk model (based on the Cox 

proportional hazards model for the primary analysis) will be performed using the full 

observational period of available data.  

 

The number of hospitalisations for any cause will be analyzed using a Poisson regression. 

 

11.1.3.2.3 Selected Cardiovascular Events leading to Hospitalisation 

For selected cardiovascular events leading to hospitalisation a competing risk model for time 

to first event (based on the Cox proportional hazards model for the primary analysis) will be 

performed using the full observational period of available data.  

 

The number of hospitalisations due to selected cardiovascular events will be analysed using 

a Poisson regression.  
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11.1.3.2.4 Respiratory Disease-related Hospitalisation 

For time to first respiratory disease related hospitalisation a competing risk model (based on 

the Cox proportional hazards model for the primary analysis) will be performed using the full 

observational period of available data.  

 

The number of respiratory disease related hospitalisations will be analyzed using a Poisson 

regression. 

 

11.1.3.2.5 New Diagnosis of Depression 

For time to (first) new diagnosis of depression a competing risk model (based on the Cox 

proportional hazards model for the primary analysis) will be performed using the full 

observational period of available data.  

 

As sensitivity analysis a ‘recent exposure’ analysis will include only patients exposed during 

the last 6 months prior to the event, and their matched controls. The model will be the same 

as above. 

 

11.1.3.2.6 New Diagnosis of Malignant Neoplasm 

For time to first new diagnosis of malignant neoplasm a competing risk model (based on the 

Cox proportional hazards model for the primary analysis) will be performed using the full 

observational period of available data.  

 

11.1.3.2.7 Abnormal, unexplained weight loss 

For time to first diagnosis of abnormal, unexplained weight loss a competing risk model 

(based on the Cox proportional hazards model for the primary analysis) will be performed 

using the full observational period of available data.  

 

As sensitivity analysis a ‘recent exposure’ analysis will include only patients exposed during 

the last 3 months prior to the event, and their matched controls. The model will be the same 

as above. 

 

11.1.3.2.8  Serious diarrhoea of non-infectious origin 
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For time to first hospitalisation with a discharge diagnosis of serious diarrhoea of non-

infectious origin a competing risk model (based on the Cox proportional hazards model for 

the primary analysis) will be performed using the full observational period of available data.  

 

As sensitivity analysis a ‘recent exposure’ analysis will include only patients exposed during 

the last month prior to the event, and their matched controls. The model will be the same as 

above. 

 

11.1.3.2.9 New Diagnosis of Tuberculosis or New Diagnosis of Hepatitis B or C, or 

other Severe Viral Hepatitis Infection 

For time to first new diagnosis of tuberculosis, Hepatitis B or C or other severe viral hepatitis 

infections a competing risk model (based on the Cox proportional hazards model for the 

primary analysis) will be performed using the full observational period of available data.  

 

As sensitivity analysis a ‘recent exposure’ analysis will include only patients exposed during 

the last 6 months prior to the event, and their matched controls. The model will be the same 

as above. 

 

The number of new diagnoses of tuberculosis, Hepatitis B or C or other severe viral hepatitis 

infections will be analyzed using a Poisson regression.  

 

11.1.4 Analysis Across Regions 

The databases within each region are locally owned. Combined analysis across regions will 

be performed on regional summary data only and not on the individual data level. The only 

possible exception is the Nordic countries where analysis of data on the individual data level 

may be feasible if the datasets prove compatible. 

 

An overall estimate will not be calculated due to the structural differences between the 

regions. Consistency between regions will indicate robustness of results. Systematic 

differences between the results for each region will be examined by summary statistics and 

discussed in the report. Obvious differences between regions will be exploratorily examined 

to identify possible explanations. A separate SAP will be finalised for the analysis across 

regions prior to the first interim analysis of outcomes covering more than one region.  
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11.1.5 Consistency between Statistical Analysis Plans for all Regions 

Each regional SAP and the SAP for the combined statistical analysis must be approved by 

the Lead Investigator and the AstraZeneca statistician to ensure the best possible 

comparability between regions, given the available sources. 

 

11.1.6 Multiplicity Adjustment 

The study will examine a number of secondary outcomes, raising the probability of falsely 

concluding that a significant association exists between roflumilast exposure and the 

occurrence of one or more outcomes. The following rules will therefore be adopted: 

 If an outcome that was already suspected as possibly being associated with 

roflumilast yields a p-value < 0.05, then that association will be considered to have 

been independently validated 

 If an outcome not suspected as possibly being associated with roflumilast 

consistently yields p-values < 0.05 in all regions then the result will be interpreted as 

evidence for a potential risk 

 If an outcome that was NOT pre-specified as possibly associated yields a p-value 

< 0.05, then this result will be taken only as a new signal to be further investigated. 

Pre-specified outcomes in this study are all outcomes listed in sections 6.1 and 6.2. 

 

11.2 Interim Analyses 

Since the study is based on existing data and the cohorts to be studied have been fully 

established prior to the first interim analyses, their mere conduct will not affect the results of 

later analyses. Hence, there will be no alpha adjustment for interim analyses. However, 

great caution must be exercised when drawing conclusions based on short duration of 

follow-up and on the large number of outcomes being examined.  

 

The first interim analysis will be performed 2 years after selection of the final cohort. The first 

analysis will focus on 2-year all-cause mortality and present 2-year follow-up data on 

secondary outcomes. For all-cause mortality and secondary outcomes, follow-up data (up to 

7 years) will be graphically presented. 

 

Three years after selection of the final cohort the second interim analysis will be performed. 

The second analysis will provide data on the 3-year survival and it will update the information 

on the 2-year results. 
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Interim analyses will follow the same pattern until the final report. 

 

11.3 Sample Size Considerations 

COPD is projected to become the third leading cause of death worldwide by 2020, partly 

driven by increased smoking, but mainly caused by population demographics where more 

people live long enough to die from COPD (16). Therefore, any negative effect of roflumilast 

on mortality must be detected on top of a relatively high background mortality (20). Median 

expected survival times for patients with severe and very severe COPD are estimated to be 

12 years and 7 years respectively, with 33% of patients with severe and 40% of patients with 

very severe COPD expected to die within a follow-up period of 5 years. Assuming a 3:1 

distribution of patients with severe and very severe COPD (21,22,23), this turns into an 

expected 5-year all-cause mortality rate of 35%. Since frequent COPD exacerbations 

increase the risk of death, the 35% may be a conservative estimate for the roflumilast 

treated population.  

An estimate of the number of roflumilast exposed patients during a 4 year time span is given 

in the following, using Danish prescription data as a representative for the countries to be 

studied. Based on 2009 data in the Danish prescription database (24) the Danish Medicines 

Agency has estimated that out of a total population of 5.5 million, 150,000 receive 

prescriptions for the treatment of symptoms of COPD. Since mild COPD is usually not 

presenting with clinical symptoms, and patients with moderate COPD often have not been 

diagnosed, it is estimated that 75,000 patients in Denmark have COPD GOLD stage III or IV, 

corresponding to 1.4% of the population. The ECLIPSE study (25) has revealed that roughly 

22% of COPD patients with GOLD stage II, 33% of patients with GOLD stage III and 47% of 

patients with GOLD stage IV have frequent exacerbations in spite of ongoing therapy.  Given 

the fact that roflumilast is the only available add-on maintenance therapy (besides 

symptomatic oxygen therapy) that can be offered to this population which continues to have 

exacerbations in spite of other COPD maintenance therapy, it seems realistic to expect that 

half of the patient population with GOLD stage III or IV and frequent exacerbations will be 

prescribed roflumilast therapy during the time span of the cohort establishment. Among 

these patients some will not fill their prescription, and an approximate 15% will experience 

initial gastrointestinal side effects leading to early treatment interruption.  
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During the establishment of the cohort there will be patients initially in stage II progressing 

into stage III and entering the roflumilast target population. This number is expected to make 

up for those receiving only single prescriptions.  

With an estimated 75,000 Danish patients having COPD GOLD stage III or IV (in a 3:1 ratio), 

33% and 47% of these, respectively, having frequent exacerbations in spite of other ongoing 

therapy, and 50 or 25% of these, respectively, receiving roflumilast therapy at some time 

point during the 4 years of cohort identification, the exposed cohort in Denmark would 

comprise approximately 0.24% or 0.12% of the total population.  Extrapolating these 

percentages to the other regions, data on the following numbers of exposed patients would 

be available with full reimbursement in regions:     

Region 

Patient 

number 

DE UK NL SE DK FI NO CA 

With 

50% 

33,600 8,400 4,800 22,400 13,200 12,800 11,800 2,400 

With 

25% 

16,800 4,200 2,400 11,200 6,600 6,400 5,900 1,200 

 

In a region with more than 10,000 COPD patients receiving roflumilast treatment, 3 controls 

per exposed patient and an expected 5-year all-cause mortality rate in the control group of 

35%, the power to detect at the 5% significance level an increase in the mortality rate of 

2 percent points (from 35 to 37%) will be 95%, based on a comparison of rates between two 

groups with continuity correction. This model is simpler that the model planned for the 

primary analysis but the estimate gives the approximate size of the difference that can be 

detected based on the expected available datasets.  

 

In regions with more exposed patients we have a high probability of detecting smaller 

differences in mortality rates.  

 

In a region with only 2,000 exposed COPD patients, 3 non-exposed controls per exposed 

patient and an expected 5-year all-cause mortality rate in the control group of 35%, the 

power to detect at the 5% significance level an increase in the mortality rate of 4 percent 
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points (from 35 to 39%) will be 89%, based on a comparison of rates between two groups 

with continuity correction.  

 

The majority of the secondary outcomes have a lower expected rate than the rate of 35% for 

all-cause mortality. For outcomes with lower background rate smaller absolute differences 

can be detected, e.g. if an outcome only occurs among 6% in the control group then an 

increase of 1 percent point (to 7%) in the roflumilast group can be detected with a 94% 

power in a population of 10,000 exposed COPD patients and 3 controls per exposed 

patients. 

 

12 Discussion of Study Design   

Database research and choice of databases 

Electronic health care databases holding demographic data and data on health and 

consumption of health care system deliveries, including drug prescriptions or drug 

dispensations established for administrative purposes or epidemiological research have 

been widely used for drug safety evaluation, and recent ENCePP initiatives by the European 

Medicines Agency (EMA) (26) and the Food and Drug Administration Sentinel Initiative (27) 

aim to increase the quality and quantity of pharmacoepidemiological research, e.g. through 

cooperation between researchers, improved methodology and larger and more complete 

databases.  

Main advantages of this methodology compared with prospective clinical trials or dedicated, 

prospective disease or drug registries are the absence of study impact on data collection, 

the availability of comparable (in terms of being collected the same way) historical data, the 

representativeness of the covered populations, the size of the populations and the relative 

inexpensiveness of such research, given the size of the populations. For this long-term study 

of roflumilast stable, established databases will be used, where data for the vast majority of 

patients can be followed for a minimum of 5 years. All databases inevitably have a minimum 

of migration, due to patients moving between countries or regions. Migration is expected to 

be lower than average in this population of patients with severe COPD and generally will be 

less when the database or group of databases to be linked cover all inhabitants in a country 

or larger region.  

Identification of COPD cohorts 
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Lack of reimbursement or restricted reimbursement in a given region will limit the number of 

exposed patients and introduce bias in prescribing and dispensing. For these reasons 

sampling of patients within a given region must await granting of reimbursement in the 

region.  

In order to avoid extraction of too small cohorts from which no solid information can be 

derived, the first matched cohorts in a given region will only be established, when  

1. roflumilast has received reimbursement in the region, and/or 

2. roflumilast sales figures in the region indicate that at least 2500 exposed individuals 

have been exposed after granting of  reimbursement, and 

3. A preliminary extract of the number of exposed individuals confirms the availability of 

data for at least 2000 individuals with first prescription after granting of 

reimbursement.     

The awareness of COPD has increased over the last decade. COPD patients have often 

been assigned a diagnosis of chronic bronchitis and not COPD. For this reason, a diagnosis 

of chronic bronchitis will be used as a proxy for a COPD diagnosis in the absence of a 

COPD diagnosis and allow entry into analytic cohorts. In order to limit the impact of 

diagnostic misclassification, only patients aged 40 or older will be included. In the regions to 

be studied, COPD is very rare under this age. In databases without outpatient diagnostic 

information, patients with no hospital contact may not have a diagnosis of COPD or chronic 

bronchitis recorded in the databases. For these regions the COPD diagnosis will be based 

on data in a hierarchy where a COPD diagnosis ranks highest and is searched for first, a 

diagnosis of chronic bronchitis ranks second, and where chronic prescription of a typical 

COPD maintenance combination treatment to a patient without an asthma diagnosis is 

searched for only if no diagnosis of COPD or chronic bronchitis is available in the databases. 

When basing the diagnosis on prescription data and absence of an asthma diagnosis, there 

will remain a risk of including patients with asthma and no COPD and a risk of missing 

patients with COPD. This is the best option available for patient identification and considered 

acceptable in this study where the focus is on roflumilast safety and not effectiveness. 

Patients with a diagnosis of asthma as well as COPD or chronic bronchitis will not be 

excluded from the analyses, but since such patients may have a higher likelihood of 

exposure to roflumilast and at the same time a higher mortality risk, asthma as comorbidity 

will be included in the propensity score.   
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Confounding 

Potential confounding, especially confounding by indication, is the main concern in this 

study. The establishment of a matched control cohort and the planned data analysis aims to 

control for measured, potential confounders, but balance of unknown and unmeasured 

confounders cannot be assumed with certainty. Therefore, residual confounding may remain  

which may e.g. lead to higher mortality risk estimates for the roflumilast exposed cohort, if 

roflumilast is channelled to more severely diseased COPD patients. Sensitivity analyses will 

be conducted to elucidate the potential impact of such confounders.   

Mortality 

COPD is projected to become the third leading cause of death in Europe, and the main 

driver of the disease in this geographical area is smoking. Other risk factors for COPD are 

exposure to other airborne particles, genetic background (e.g. alpha-1 antitrypsin 

deficiency), impaired lung growth and development during gestation, birth and childhood, 

oxidative stress, higher age, respiratory infections, previous tuberculosis, low socioeconomic 

status, low quality nutrition and comorbidities such as asthma (16). Most of these risk factors 

are also associated with the prognosis of the COPD patients, including their risk of death, 

and it is important that the cohorts to be compared are matched as closely as possible 

regarding such risk factors.  

If the presence of a risk factor is likely to affect the decision to prescribe or not prescribe 

roflumilast to a patient, this risk factor must also be controlled in order to avoid erroneous 

interpretations of results.  

In this study, the roflumilast exposed cohort will be compared with a cohort of non-exposed 

controls, matched on age, sex, years since diagnosis of COPD/chronic bronchitis, as 

available in the database, years of membership in database (as available), and propensity 

score. The propensity score models the probability of exposure to a given treatment, 

conditional on a patient’s observed characteristics when the treatment is chosen. By 

matching on propensity score, exposed and non-exposed cohorts are formed with similar 

baseline characteristics with respect to factors influencing the administration of treatment 

(12). In the ideal situation where all relevant baseline characteristics are taken into account 

directly in the matching algorithm, all sources for confounding bias are balanced out.  
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Severity of COPD will enter the propensity score if this information is available, directly or by 

proxy. Proxy information on COPD severity will include previous hospitalisations for COPD 

exacerbations in the year prior to Cohort Entry, number of episodes during the last year of 

use of systemic corticosteroids and/or antibiotics, chronic use of oxygen and vaccination 

against pneumococci.  

Patients with severe COPD tend to carry a heavy burden of co-morbidities (16), and the risk 

of death in the exposed cohort is relatively high. Since roflumilast is new in the market, it 

may even be higher in the first cohort to be assembled. The Charlson Comorbidity Index is 

shown to be a good predictor of mortality (15,28) and will be included in the propensity 

score. The index contains 19 categories of comorbidity, each with an associated weight: 

metastatic solid tumour or AIDS (weight 6), moderate or severe liver disease (weight 3), 

hemiplegia, moderate or severe renal disease, diabetes with end organ damage, any 

tumour, leukaemia, or lymphoma (weight 2), myocardial infarction, congestive heart failure, 

peripheral vascular disease, cerebrovascular disease, dementia, chronic pulmonary disease, 

connective tissue disease, ulcer disease, mild liver disease or diabetes (weight 1) . Other 

indexes have been developed for prediction of mortality but the Charlson Index is well 

established and widely used within epidemiology. ICD-9-CM and ICD-10 coding algorithms 

for the Charlson Index are available and will be used for standardisation of the output 

(29,30).  

A concerning, related risk of selection bias is for ‘last resort prescribing’ of roflumilast to very 

ill patients with a high risk of dying in the near future. Such prescribing would transfer a non-

exposed matching control into the exposed population shortly before death, with no chance 

for roflumilast to change the prognosis. Sensitivity analyses will therefore be performed, 

excluding exposed patients dying within 6 and 12 months of the second prescription, 

respectively.  

Another concerning risk of selection bias is the risk for roflumilast being prescribed to 

patients with a mortality risk that is on average a bit higher than for the control group, with 

this increase in risk not being reflected in the elements of the propensity score. Age, sex, 

and years since diagnosis of COPD/chronic bronchitis, as available in the database, will also 

be matched between exposed and non-exposed to minimize this potential bias. Association 

of potential risk factors with prescribing of roflumilast 
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As a result of the current knowledge and of  limited experience with roflumilast, the text of 

the approved European Summary of Product Characteristics and the Canadian Product 

Monograph ('labelling') (1,2), implies that the following conditions are likely to have an impact 

on the decision to prescribe roflumilast. At the same time they are likely to affect study 

outcomes: 

Underweight: In the roflumilast clinical trials patients receiving roflumilast have had a small, 

but significant, unexplained weight loss compared with placebo.  The currently approved 

labelling advice the prescriber that the body weight should be checked at each visit with the 

health care provider, and in the event of an unexplained and clinically concerning or 

pronounced weight decrease, roflumilast treatment should be terminated. This advice could 

lead prescribers to avoid prescribing of roflumilast to patients with a low body weight. In the 

general population, underweight has been associated with increased mortality risk, but it is 

debated whether or not underweight is an independent prognostic factor or the association is 

due to undiagnosed causes of low weight. Likewise, patients with a lower starting weight are 

more likely to be hospitalised with a diagnosis of unexplained weight loss than patients with 

a higher starting point and less urgency. Weight data is, however, not available in databases 

without outpatient data input and in most claims databases, and in medical records 

databases, weight data are not consistently available. Thus residual confounding due to less 

prescribing of roflumilast to underweight patients cannot be excluded. And weight may be an 

unmeasured confounder for hospitalisation due to abnormal, unexplained weight loss. 

Diarrhoea is an identified adverse drug reaction of roflumilast. Gastrointestinal comorbidities 

like Morbus Chrohn and Irritable Bowel Disease are not contraindications to use of 

roflumilast, and there is no warning against use of roflumilast in such patients. However, the 

increased risk of gastrointestinal side effects related to use of roflumilast itself may limit 

prescribing to patients already prone to gastrointestinal symptoms, confounding the 

occurrence of diarrhoea of non-infectious origin severe enough to lead to hospitalisation.    

Hepatic impairment: According to current labelling roflumilast should be used with caution in 

patients with mild hepatic impairment (Child-Pugh A) and should not be prescribed to 

patients with moderate or severe hepatic impairment (Child-Pugh B and C). Hepatic 

impairment (mild and moderate to severe liver disease) is a component of the Charlson 

Index and will be taken into account in the cohort matching, although severity of liver 

impairment is not available in ICD-codes and would need to be operationalized. 



Protocol D7120R00003 Non-Interventional Study 
Protocol 

 

 

Non-Interventional Study Protocol Page 43 of 52 Date: 13 Feb 2013 

  

Depression: Clinical trials of roflumilast representing 3,261 person-years have revealed a 

small difference in the reported rate of depression for patients on roflumilast treatment 

versus placebo (1.2% vs. 0.8%), leading to a statement in the approved labelling that 

roflumilast is not recommended in patients with a history of depression associated with 

suicidal ideation or behaviour. The reported, very low incidences in the clinical trials points, 

however, to significant underreporting of depression in the clinical trials or a trial population 

not representative in terms of risk for depression. Reported prevalences vary (8-80% in a 

recent review) (31), but epidemiological studies consistently show that depression is more 

prevalent in COPD patients than in the general population. Furthermore, depressive 

symptoms are predictors of mortality in patients with COPD (32). Prior mood disorder will be 

included in the model for analysis of this outcome, and use of antidepressant medications 

will be employed as a proxy in the regions without outpatient diagnostic information.  

Other conditions: Due to lack of experience, current labelling states that roflumilast treatment 

should not be initiated in patients with severe immunological diseases, severe acute 

infectious diseases or cancers (except basal cell carcinoma), in patients receiving 

immunosuppressive medications or theophyllin, in patients with a latent infection such as 

tuberculosis, viral hepatitis, herpes virus infection or herpes zoster, or in patients with 

congestive heart failure (NYHA grades 3 or 4). Congestive heart failure and cancer are 

components of the Charlson Index, and chronic prescription of immunosuppressive 

medications or theophyllin will be included separately in the propensity score.  

Smoking 

Smoking and occupational dust and chemicals are known as main drivers of COPD, and in 

terms of numbers smoking is by far the most important in Europe and Canada. Whereas 

occupational exposure to dust or chemicals will usually stop when symptomatic COPD has 

been diagnosed, this is not necessarily the case with smoking. Age at smoking initiation, 

total pack-years smoked, and current smoking status are predictive of COPD mortality (16). 

Continued smoking maintains the chronic inflammation in the lung tissue. Roflumilast 

belongs to a new class of anti-inflammatory drugs and has been shown to reduce the 

number of neutrophils and eosinophils in the sputum of patients with COPD (33). Prescribers 

may therefore anticipate that roflumilast is particularly effective in patients who continue to 

smoke, and a COPD patient who continues smoking may therefore have a higher likelihood 

of receiving a prescription on roflumilast, and at the same time a higher mortality risk. In 
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contrary, it may be argued that roflumilast is less likely to be prescribed to patients who 

continue smoking since such patients may be considered less compliant in general and thus 

less likely to manage the daily intake of roflumilast tablets.  

No matter what direction the prescription bias may take, if any, it is important to control for 

this potential confounder. However, smoking status is not available in the databases without 

General Practice input. An attempt will be made to include smoking status in the propensity 

score in regions with General Practice input (PHARMO Linkage data and CPRD). If smoking 

status is missing for a relatively high percentage (e.g. > 10%) of the COPD patients in a 

region with GP data input, the outcome data will be analysed with and without smoking 

status included in the regression model. If high residual confounding by smoking status 

remains in data from regions without General Practice input, this will be a source of 

heterogeneity across regions.      

Control of confounders – other outcomes 

The secondary outcomes all-cause hospitalisation, major cardiovascular events, new 

diagnosis of any malignant tumour, and hospitalisations for respiratory causes are expected 

to occur with relatively high incidence, and the predictors are expected to be similar as for 

all-cause mortality. Therefore, the complex model planned for analysis of overall mortality 

will be used with only minor modifications for these outcomes as well.  

For new diagnosis of tuberculosis or viral hepatitis, a low incidence is expected, and the 

number of predictors in the model will be more limited.  

For new onset depression (or ongoing at Cohort Entry date) the following predictors will be 

included in the model: Previous episode of mood disorder, living alone and alcohol or drug 

abuse (if data are available) (34). 

Suicide or hospitalisation for suicide attempt is expected to be rare, and for the suicide cases 

a high degree of misclassification with resulting underreporting is expected in death 

certificates (33). For this combined outcome other variables will be included in the model 

(prior intentional Self-Harm, alcohol or drug abuse, schizophrenia, previous mood disorder, 

living alone) (35).   
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13 Essential Documents 

The following essential documents must be in the hands of AstraZeneca before the conduct 

phase can start in a given region: 

 Written agreement between AstraZeneca, the Lead Investigator and the research 

institute of the Lead Investigator 

 Original written agreements between AstraZeneca and the institutions holding the 

relevant databases 

 A final protocol, signed and dated by the Sponsor and the Lead Investigator 

 Signed and dated protocol agreement and amendment agreements, if any, with the 

original signature of the Lead Investigator  

 Signed and dated protocol agreement and amendment agreements, if any, with the 

original signature of the Investigator who is responsible for the study in the region 

 A final SAP for the given region, approved by the Investigator who is responsible for the 

study in the region, the Lead Investigator and AstraZeneca, and signed by the 

Investigator and Lead Investigator. 

 Copy of written IEC / IRB approval / vote covering the study in the region, according to 

local regulations 

 

14 Ethics 

The study employs data that have already been collected for administrative or research 

purposes and implies no further contact to patients or prescribers. Therefore, patients or 

prescribers will not be informed about the study, and no consents to participation will be 

requested.  

 

14.1 Ethical conduct of the Study 

This study will be conducted in accordance with the protocol, the current version of the 

Declaration of Helsinki (36), and Good Pharmacoepidemiology Practices (GPP) (11).  

Special attention will be paid to local data protection regulations (37).  The study will be 

registered to the ENCePP E-register of studies and an abstract of the results will also be 

published on the same site (http://www.encepp.eu/encepp/studiesDatabase.jsp). The 

ENCePP is a project led by the EMA to further stengthen the post-authorisation monitoring 

of medicinal products in Europe by facilitating the conduct of multi-centre, independent, post-

authorisation studies focusing on benefit/risk.  

http://www.encepp.eu/encepp/studiesDatabase.jsp
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14.2 Independent Ethics Committee / Institutional Review Board and other 

relevant Authorities 

The Investigators must ensure that the protocol and any amendments are submitted to the 

relevant Independent Ethics Committees (IECs)/Institutional Review Boards (IRBs) 

according to local requirements, and that any required regular status reports to the IEC/IRB 

is prepared and submitted.  

 

14.3 Patient Information and Written Informed Consent 

Patient information is anonymised by the individual database holders.  No personal 

identifiers are included in the data extracts. For this reason, it is not relevant or possible to 

approach patients to obtain informed consent.  

 

15 Approval Data Protection Agency and other Authorities 

The Investigators must ensure that any required study specific or general permission from 

the local Data Protection Agency or other authorities is available prior to data access. 

 

16 Safety Reporting 

Since patient identifiers are not revealed and no reporters are identified, no cases will meet 

the definitions for a Post Marketing Surveillance Adverse Drug Reaction. Only aggregate 

data will be collected in this study.  

 

The progress of the study will be reported in any Periodic Safety Update Report (PSUR) to 

the EMA during conduct.  

 

The results of the Interim Analyses scheduled yearly for 2nd quarter 2017 onwards will be 

reported in abbreviated study reports and submitted to the EMA yearly in the 3rd quarter of 

2017 to 2019, respectively. 

 

Any new safety issues revealed in the study will be reported to the EMA without delay, 

according to usual pharmacovigilance practices. 
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17 Audits and Inspections 

17.1 Audit from AstraZeneca 

AstraZeneca may audit the study to ensure that study procedures comply with the protocol, 

the SAP and any amendments. In addition, the statistical programs and other study 

documents may be audited. Access to patient data will not be available. 

 

17.2 Inspection by IRB/IEC or Competent Authority 

Representatives from the Data Protection Authority have the right to inspect the study at the 

site holding the data.  

 

18 Reports 

In cooperation with all Investigators and AstraZeneca, the Lead Investigator prepares the 

Abbreviated Interim Reports and the Final Study Report based on the results obtained from 

the relevant data extracts. The reports must be reviewed by all investigators and by the 

AstraZeneca study team and the Independent Scientific Advisory Committee. Comments 

from all reviewers must be considered for the final version. The Final Study Report must be 

available within 15 months from time of last data extract. Sponsor and Lead Investigator 

must each receive a signed original, and each Investigator a copy of the Final Study Report. 

The Lead Investigator and the Sponsor must receive a copy of all regional study results, 

either separately or as an appendix to the Final Study Report.  

The study will be registered to the ENCePP’s E-register of studies and the results will also 

be published on the same site (http://www.encepp.eu/encepp/studiesDatabase.jsp). 

A summary of the main results of the study, whether positive or negative and including 

results from prematurely terminated studies, will always be made available to the public. An 

abstract of the study findings will be provided through the ENCePP E-register of studies, as 

soon as possible. The principal investigator may ask the ENCePP Secretariat to delay the 

publication of this abstract for a limited period pending response to peer-review comments. 

The outcome of a study will always be presented in an objective and truthful manner 

providing a comprehensive and accurate description of the findings. In no way shall the 

interpretation and presentation of the results be aimed towards any commercial, financial or 

personal interests. AstraZeneca is entitled to view the final results and interpretations prior to 

submission for publication and to comment in advance of submission as agreed in the 

research contract and without unjustifiably delaying the publication.  

 

http://www.encepp.eu/encepp/studiesDatabase.jsp
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19 Publications 

The primary, final results of this study should be published in a primary publication with the 

Lead Investigator as first author and all other Investigators as co-authors based on 

guidelines set out by the International Committee of Medical Journal Editors 

(http://www.icmje.org/ethical_1author.html). AstraZeneca must receive any manuscript for 

commenting prior to submission and be given a minimum of 4 week’s notice for such review.  

A publication committee should be established to govern additional publications. Partial or 

additional outcome results can only be published after the primary publication. 

AstraZeneca has the right to use the interim and final results for regulatory purposes and for 

internal presentation and distribution within the company and to partners. 

 

20 Archiving of Study Documentation 

The institutions of the Lead Investigator and other Investigators must as a minimum keep the 

essential documents relevant for their region, the protocol, any amendments, the SAPs for 

their region, the programs used for the analyses, the interim and the final study reports for 

10 years after the sign-off of the final study report.  

 

AstraZeneca shall receive a signed original of all the above documents except the statistical 

programs, and the approvals from the Data Protection Authorities, for which copies will be 

sufficient. AstraZeneca shall maintain this documentation for at least 10 years after 

roflumilast is no longer on the market in any country. 
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22 Supplementary Table: Summary of Main Changes to Protocol 

 Change Rationale 

Section 8 
added 

Addition of section related to 
exposure definitions with 
more detail regarding 
definition of duration of 
exposure and cumulative 
exposure  

This section has been added to address 
comments in the PRAC PSUR 
Assessment Report on RMP v11 and 
PSUR 5 dated 13 May 2013.  

Sections 
11.1.3.1 & 
11.1.3.2 

Further description of how 
primary and secondary 
analyses will be conducted 

This detail has been added to address 
comments in the PRAC PSUR 
Assessment Report on RMP v11 and 
PSUR 5 dated 13 May 2013 

Section 3.3 Sponsor personnel change 

 

Administrative change due to change of 
study sponsor  

Section 5.1 Milestones change Administrative change due to change of 
study sponsor 

Page 1 Study ID change Administrative change due to change of 
study sponsor and study ID 

Page 2 CO-ORDINATING STUDY 
MANAGER, approvers 
change 

Administrative change due to change of 
study sponsor 

Across the 
protocol 

Change MAH and sponsor 
from Takeda to AstraZeneca 

Administrative change due to change of 
study sponsor 

 

 




