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Joint PASS No 

Research question and objectives The main scope of this study is descriptive 
and also to compare safety outcomes in 
patients treated with apixaban versus 
warfarin in combination with amiodarone.  
Step 1 
Primary objective:  

• To describe the clinical 
characteristics in patients with AF 
treated with amiodarone in 
combination with either apixaban or 
warfarin.  

• To describe treatment duration 
during follow-up with apixaban + 
amiodarone or with warfarin + 
amiodarone.  

• Utilizing descriptive data, assess 
whether it is feasible to perform a 
comparative effectiveness study 
between apixaban and warfarin in 
regard to the primary objective in 
step 2. 

Step 2 
Primary objective: 

• To compare the occurrence of major 
bleeding (includes fatal bleeding, 
intracranial bleeding, gastrointestinal 
bleeding, other bleeding) in patients 
treated with amiodarone in 
combination with apixaban versus 
warfarin. 
 

Secondary objectives: 
To compare patients treated with 
amiodarone in combination with apixaban 
versus warfarin regarding occurrence of: 

• Intracranial bleeding 
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2. LIST OF ABBREVIATIONS 
 

Abbreviation Definition 

AE adverse event 

AF atrial fibrillation 

ATC  Anatomical Therapeutic Chemical Classification 
System 

COX cyclooxygenase 

CYP3A4 cytochrome P450 3A4 

EEIG European economic interest group 

EMA European medicines agency 

EMEA European medicines agency 

ENCEPP The European network of centres for 
pharmacoepidemiology and pharmacovigilance  

EU European union 

GPP good pharmacoepidemiology practices 

GVP good pharmacovigilance practices 

INR international normalized ratio 

ISPE society for pharmacoepidemiology 

MAH market authorization holder  

NI non-interventional 
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NIS non-interventional study 

NOAC non-vitamin K antagonist oral anticoagulant 

OAC oral anticoagulant 

PAS post-authorization study 

PASS post-authorization safety study 

P-gp plasma glycoprotein 

RCT randomized controlled trials 

SAP statistical analysis plan 

SAS statistical analysis system 

SPSS statistical package for the social sciences 

TTR time in therapeutic range 

UCR Uppsala Clinical Research Center 

ICD-10 International Classification of Disease 10th revision 
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For PASS involving sites/investigators in EU countries: 
 
Not applicable. 
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4. ABSTRACT 

Title: Major bleeding in patients with atrial fibrillation treated with apixaban versus warfarin 
in combination with amiodarone: the APIXAMIO study. 
Protocol version 1.0 Date 17 November 2021 
Main author Gorav Batra MD PhD, Inst. Medical Sciences, Cardiology and Uppsala Clinical 
Research Center (UCR), Uppsala University 
UCR, Dag Hammarskjölds väg 38 
751 83 Uppsala, Sweden 
 
Rationale and background 

In a sub-analysis of the ARISTOTLE trial, amiodarone use was associated with increased 
risk of stroke and systemic embolism and lower TTR when used with warfarin. Furthermore, 
apixaban consistently reduced the rate of stroke and systemic embolism, death and major 
bleeding compared with warfarin in patients treated with amiodarone. However, randomized 
controlled trials (RCTs), are in general considered to involve a more selected patient-
population than is usually seen in real life, meaning that frail patients are frequently excluded 
in RCTs. We decided therefore to investigate whether or not we could replicate the relative 
safety-relations in terms of major bleeding, between apixaban and warfarin in combination 
with amiodarone, in real life reflecting a broader unselected AF patient population.  

The present real-world study will describe the patient characteristics in patients treated with 
amiodarone in combination with either apixaban or warfarin, and if deemed possible after 
feasibility assessment, compare safety outcomes in these two patient cohorts. 

Research question and objectives 

Research question:  

The main scope of this study is descriptive and also to compare safety outcomes in patients 
treated with apixaban versus warfarin in combination with amiodarone. However, before the 
comparative effectiveness analysis can take place a feasibility assessment will be performed 
(step one) to understand if the data is sufficient to be able to conduct a comparison with high 
validity. If it is determined in step 1 that a comparative analyses cannot be performed in a 
robust manner, the project will not proceed into step 2. 

 
Objectives: 

Step 1: 

Primary objective: 
• To describe the clinical characteristics in patients with AF treated with amiodarone in 

combination with either apixaban or warfarin. 
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• To describe treatment duration during follow-up with apixaban + amiodarone or with 
warfarin + amiodarone 

• Utilizing descriptive data, assess whether it is feasible to perform a comparative 
effectiveness study between apixaban and warfarin in regard to the primary objective 
in step 2. 

 
Step 2: 
Primary objective: 

• To compare the occurrence of major bleeding in patients with atrial fibrillation treated 
with the combination of apixaban and amiodarone versus the combination of warfarin 
and amiodarone. 

Secondary objectives: To compare apixaban versus warfarin in patients treated with 
amiodarone regarding occurrence of: 

• Intracranial bleeding 
• Gastrointestinal bleeding 
• Other bleeding 

Exploratory objectives: To compare patients treated with amiodarone in combination with 
apixaban versus warfarin regarding occurrence of: 

• All-cause mortality (exploratory) 
• Cardiovascular mortality (exploratory) 
• Ischemic stroke or systemic embolism (exploratory) 

 
Study design 

A retrospective registry-based observational study using merged data from various Swedish 
national registries.  

Population 

All  patients with AF, treated with amiodarone in combination with apixaban or warfarin 
between 1. June 2013 and 31. December 2018  , identified through Swedish national 
registries, excluding patients with mechanical heart valves and mitral stenosis. See more 
exclusions in section 9.2. 

Variables 

Exposure: Treatment with amiodarone in combination with apixaban or warfarin. 

Key covariates: See appendix. 

Outcomes: 

Primary: Major bleeding (includes fatal bleeding, intracranial bleeding, gastrointestinal 

bleeding, other bleeding).  
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Secondary: Intracranial bleeding, Gastrointestinal bleeding, Other bleeding. 

Exploratory: All-cause mortality, Cardiovascular mortality, Ischemic stroke or systemic 

embolism. 

 
Data sources 

Data from the following registries will be extracted and linked: 

• The National Patient Register: Identifying patients with AF and information about patient, 
comorbidities and previous and incident events will be extracted. Data will be extracted 
from 1. January 2007 – 31. December 2018. 

• The National Cause of Death Register: Data about mortality, including cause of mortality 
and date will be obtained from the register. Data will be extracted from 1. June 2013 – 31. 
December 2018. 

• The Swedish Prescribed Drug Register: Dispensing data and dosing for prescribed drugs 
will be extracted from the register. Data will be extracted for the time-period 1. December 
2012 – 31. December 2018 

Study size 

All patients with AF treated concomitantly with amiodarone and oral anticoagulation 
(apixaban or warfarin) and registered in the National Patient Register, during the time period 
1. June 2013 – 31. December 2018, will be included in the study.  
 
Data analysis 

Described in detail in the statistical analysis plan (SAP). 

 

Milestones  

• The study protocol will be finalized and approved by Pfizer Q4 2021 

• Ethical application will be submitted Q3 2021, approval will be obtained Q3 2021.  

• Start and end of data collection Q4 2021 (Swedish administrative health databases) 

• Completion of feasibility assessment Q1 2022 

• Registration in the EU PAS register Q4 2021 

• Final study report Q3 2022 
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5. AMENDMENTS AND UPDATES 

 

 

Amendm
ent 
number 

Date Protocol 
section(s) 
changed 

Summary of amendment(s) Reason 

 

1 
17 
Februa
ry 
2022 

9.7 

Covariable cancer within 3 
years from the index date will 
be included in the propensity 
score matching 

The first descriptive analyses 
done showed that there was a 
significant difference for the 
occurrence of cancer in 
apixaban treated patients versus 
warfarin treated patients 

2 

29 
Septe
mber 
2022 

9.7 

No adjustment for baseline 
characteristics during Cox 
regression analysis. 

Earlier, it was prespecified that 
adjustment would be made 
during Cox regression analysis. 
But given that the matched 
patients sets were balanced in 
regard to baseline 
characteristics no such 
adjustment will be performed 
during Cox regression analysis. 
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6. MILESTONES 

 

Milestone Planned date 

The study protocol will be finalized and approved by Pfizer 
 

Q4 2021 

Ethical application approval 

 
Q3 2021 

Completion of feasibility assessment 

 
Q1 2022 

Start of data collection  

 
Q4 2021 

End of data collection  

 
Q4 2021 

Registration in the EU PAS register 

 
Q4 2021 

Final study report 

 
Q3 2022 

 

 

7. RATIONALE AND BACKGROUND 

Patients with atrial fibrillation (AF) have a five-fold increased risk for stroke in comparison 
with the general population. The more risk factors for stroke the patient has, according to 
specific risk-scores, the higher risk for stroke and in addition higher risk for bleeding.1 To 
decrease the risk for stroke, patients are recommended treatment with oral anticoagulant 
drugs (OAC).2,3 Of the OACs, non-vitamin K antagonist oral anticoagulants (NOACs) are 
preferred over warfarin due to a more favourable safety profile.2,3 

However, concerns have been raised that the safety profile of NOACs can be impacted by 
drugs interacting with the metabolism of the anticoagulant, especially in a situation where 
concomitant treatment leads to inhibition of both CYP3A4 and P-glykoprotein (P-gp). A 
previous example of that concern was with apixaban when combining with dronedarone, 
which is a moderate inhibitor of CYP3A4 and a strong inhibitor of P-gp. There was no 
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pharmacokinetic data published, and therefore, Pfizer and BMS funded a retrospective 
registry-based study evaluating clinical data from Swedish national registers.4 The results 
showed that the incidence of bleeding was numerically lower in the group treated with 
apixaban than in the group with warfarin, but the overall bleeding rates were low, reflecting a 
selected healthier patient population, which is generally the case when prescribing 
dronedarone. However, amiodarone, a class III antiarrythmic drug is more often prescribed 
among older patients with structural heart disease. Amiodarone inhibits both CYP3A4 and P-
gp and theoretically this might increase the concentration of apixaban if combined, especially 
in patients with renal impairment.5,6 

Amiodarone is mainly recommended for patients with paroxysmal AF as a rhythm control 
strategy to prevent relapses of AF. Also, amiodarone is recommended for patients with 
persistent AF as a last resort when rate control cannot be achieved with combination therapy 
in patients who do not qualify for non-pharmacological rate control, i.e. atrioventricular node 
ablation and pacing.2 

In a recently published observational study from Sweden, patients with AF treatment with 
antiarrythmic drugs were younger and healthier than those not prescribed antiarrythmic 
drugs.7 However, the prevalence of heart failure was most frequent in the patient group 
prescribed amiodarone (43%). In comparison, the prevalence of heart failure in the group not 
prescribed antiarrythmic drugs was 30%, and the occurrence among patients prescribed other 
antiarrythmic drugs were: sotalol (13%), dronedarone (12%), disopyramide (10%) and 
flecainide (5%), respectively. Also, the patient group prescribed amiodarone had the second 
highest unadjusted mortality rate, with the highest rate of mortality observed among patients 
not receiving any antiarrythmic drugs. 

In a sub-analysis of the ARISTOTLE trial, the usage of amiodarone versus no treatment with 
amiodarone in combination with warfarin was associated with increased risk of stroke and 
systemic embolism, and lower time in the therapeutic ranges.8 Furthermore, apixaban versus 
warfarin, combined with amiodarone was associated with lower rates of stroke and systemic 
embolism, death and major bleeding.8 However, randomized controlled trials (RCTs) are in 
general considered to involve a more selected patient-population than is usually observed in 
real-life settings, meaning that the frail patients are frequently not included in the RCTs.9 

Therefore, we aim to investigate the occurrence of major bleeding among patients treated 
with amiodarone in combination with apixaban or warfarin in a real-life setting among 
unselected patient with non-valvular AF. 

The present real-world study will describe the patient characteristics in patients treated with 
amiodarone in combination with either apixaban or warfarin, and if deemed possible after 
feasibility assessment, compare safety outcomes in these two patient cohorts. 

This non-interventional study is designated as a Post-Authorization Safety Study (PASS) and 
is conducted voluntarily by Pfizer. 
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8. RESEARCH QUESTION AND OBJECTIVES 

Research question 

The main scope of this study is descriptive and also to compare safety outcomes in patients 
treated with apixaban versus warfarin in combination with amiodarone. However, before the 
comparative effectiveness analysis can take place a feasibility assessment will be performed 
(step one) to understand if the data is sufficient to be able to conduct a comparison with high 
validity. If it is determined in step 1 that a comparative analyses cannot be performed in a 
robust manner, the project will not proceed into step 2. 

 

Objectives 

Step 1 
Primary objective:    

• To describe the clinical characteristics in patients with AF treated with amiodarone in 
combination with either apixaban or warfarin. 

• To describe treatment duration during follow-up with apixaban + amiodarone or with 
warfarin + amiodarone 

• Utilizing descriptive data, assess whether it is feasible to perform a comparative 
effectiveness study between apixaban and warfarin in regard to the primary objective 
in step 2. 

 
Step 2 
Primary objective: 

• To compare the occurrence of major bleeding (includes fatal bleeding, intracranial 
bleeding, gastrointestinal bleeding, other bleeding) in patients treated with 
amiodarone in combination with apixaban versus warfarin. 

 

Secondary objectives: To compare patients treated with amiodarone in combination with 
apixaban versus warfarin regarding occurrence of: 

• Intracranial bleeding 
• Gastrointestinal bleeding 
• Other bleeding 

 
Exploratory objectives: To compare patients treated with amiodarone in combination with 
apixaban versus warfarin regarding occurrence of: 

• All-cause mortality 
• Cardiovascular mortality 
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• Ischemic stroke or systemic embolism 
 

9. RESEARCH METHODS  
Methodology for the statistical analyses will be detailed in a statistical analysis plan (SAP). 
 

9.1. Study design  

The analysis presented in the statistical analysis plan (SAP) will be performed in two steps. 
In the first step a feasibility assessment will be performed to conclude that there is enough 
power to perform the proposed analysis comparing apixaban with warfarin in patients treated 
with amiodarone. If feasible, the second step will in primary analyses compare the 
occurrence of major bleeding in patients treated with amiodarone in combination with 
apixaban or warfarin. 

This study will be a retrospective observational registry study based on data from mandatory 
national patient registries in Sweden. Data for this study will originate from selected national 
registries in Sweden which are linkable using the unique 10-digit personal number available 
to all Swedish citizens. Patients with AF will be identified in the National Patient Register 
between 1. January 2007 – 31. December 2018. However, the study period will be between 1. 
June 2013 – 31. December 2018 to reflect dates of apixaban availability for AF in Sweden 
according to the Swedish Medical Products Agency and the years of available data. See 
Figure 1 for a schematic presentation of timelines and registries included in the proposed 
study. All individuals with a hospital diagnosis of AF will be identified through the National 
Patient Register. For all included patients, information about amiodarone, apixaban and 
warfarin filled prescriptions will be obtained from the Swedish Prescribed Drug Register. 

 

Figure 1. Schematic presentation of the timelines and registries included in the study. 

 

9.2. Setting 

Study size 
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All individuals with a hospital diagnosis of AF will be identified through the national 
Swedish Patient register. For all these patients, information will be obtained on amiodarone, 
apixaban and warfarin prescriptions through the Swedish Prescribed Drug Register for the 
entire study period (from 1 June 2013 – 31. December 2018  

The study population will be identified through the following steps: 

1. All individuals ≥18 years of age with a diagnosis of atrial fibrillation (ICD-10 code 
I48 with or without subcodes) in the National Patient Register between 2007-01-01 
and 2018-12-31. All individuals with valvular AF defined as patients with mechanical 
heart valves (Z952) before index or a diagnosis of mitral stenosis (I342, I050, I052, 
Q232) before and including index will be excluded. Patients with an acute venous 
thromboembolism 6 months period before and including the index date (I26, I801, 
I802, I803, I808, I809, I822, I823, I828, I829, O223, O871, O882) will be excluded. 
Patients with diagnosis or procedure-code for hip/knee replacement surgery within 6 
weeks before and including index date (NFB, NFC, NGB, NGC, NFG, NGG) will be 
excluded. Patients with a diagnosis code indicating pregnancy 9 months before and 
including index date (A34, O00-O99, Z33, Z34, Z35, Z36, Z37, Z39, Z640, Z641) 
will be excluded. Patients dispensing simultaneously more than one OAC (ATC code 
B01AA03, B01AE07, B01AF01, B01AF02, B01AF03) during the identification 
period will be excluded. 

2. All individuals with at least one filled prescription of amiodarone between 1 June 
2013 (approval date for apixaban for AF in Sweden according to the Swedish Medical 
Products Agency) and 31. December 2018 from the Swedish Prescribed Drug 
Registry. The date for the first filled prescription of amiodarone defines the 
preliminary index date. 

3. All individuals with a filled prescription of apixaban or warfarin after the preliminary 
index date (start date of amiodarone). For patients with a filled prescription of 
apixaban or warfarin after the preliminary index date, but within the exposure time of 
amiodarone (see section about exposure, 9.3), the preliminary index date will be 
substituted by the start date of the oral anticoagulant and set as the index date because 
this was when co-treatment with both amiodarone and either one of the oral 
anticoagulants began. 
OR 
For patients already on oral anticoagulant treatment (apixaban or warfarin) when 
amiodarone was initiated, the preliminary index date will be set as index date because 
this will be when co-treatment begins). Ongoing anticoagulant treatment will be 
defined by a filled prescription of apixaban or warfarin which is still ongoing when 
treatment with amiodarone began, see the exposure section for details about how 
treatment duration is calculated.   
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9.2.1. Inclusion criteria 

Patients must meet all of the following inclusion criteria to be eligible for inclusion in the 
study: 

1. Patients that have one or more AF (ICD-10 I48) diagnosis registered in the National 
Patient Register 

2. Patients ≥ 18 years 

3. Patients who had a filled prescription for amiodarone and apixaban or warfarin during the 
identification period 

9.2.2. Exclusion criteria 

Patients meeting any of the following criteria will not be included in the study: 

1. Patients with valvular AF (defined as patients with mechanical heart valves (Z952) 
implanted before index, or with a diagnosis of mitral stenosis before and including index 
date (I342, I050, I052, Q232). 

2. Patients with an acute venous thromboembolism 6 months period before and including 
the index date (I26, I801, I802, I803, I808, I809, I822, I823, I828, I829, O223, O871, 
O882). 

3. Patients with diagnosis or procedure-code for hip/knee replacement surgery within 6 
weeks before and including index date (NFB, NFC, NGB, NGC, NFG, NGG). 

4. Diagnosis codes indicating pregnancy 9 months before and including index date (A34, 
O00-O99, Z33, Z34, Z35, Z36, Z37, Z39, Z640, Z641). 

5. Patients dispensing simultaneously more than one OAC (ATC code B01AA03, 
B01AE07, B01AF01, B01AF02, B01AF03) during the identification period. 

9.3. Variables 

A list of covariates with definitions according to the ICD-10/ATC coding system has been 
included in the Appendix 1 Variables 5. October 2021  

Covariates are defined by diagnoses, medication or other conditions observed or documented 
before or on index date. Covariates known as potential risk factors or confounders will also 
be included, e.g. previous stroke. 

Information about the prescribed oral anticoagulant and amiodarone at baseline and during 
follow-up will be obtained from the Swedish Prescribed Drug Register. 

Outcomes are events that occurred after the index date. See Table 1 below for details on 
variable definitions. 
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A list of other covariates is available in the appendix. 

Table 1. Variable definitions. 

Variable Definition Source 

Treatment with 
apixaban 

ATC code: B01AF02 Swedish Prescribed 
Drug Register 

Apixaban dosage Variable in the register Swedish Prescribed 
Drug Register 

Treatment with 
warfarin 

ATC code: B01AA03 Swedish Prescribed 
Drug Register 

Treatment with 
amiodarone 

ATC code: C01BD01 Swedish Prescribed 
Drug Register 

 

Exposure 

After applying the inclusion and exclusion criteria, eligible patients will be assigned to the 
following exposure cohorts: 

1. Amiodarone + apixaban 

2. Amiodarone + warfarin 

Exposure will be defined at index date (see Section 9.2 about inclusion and exclusion 
criteria). Patients who switch treatment during the follow-up (e.g. from warfarin to apixaban) 
will remain in their original treatment arm but will be censored at the date of switch. In case 
both apixaban and warfarin has been dispensed on the same day, that patient will be 
censored. Patients who stop any treatment during follow-up (e.g. drug discontinuation of 
apixaban or warfarin during follow-up) will be censored at the date of drug discontinuation. 
Similarly, patients on amiodarone who stop treatment, or vice versa, patients on no 
amiodarone who start treatment with amiodarone will be censored. 
 
Based on drug dispense information, including date of dispense and ATC codes, drug 
treatment at any given time can be estimated. For patients treated with apixaban, a method 
based of pill consumption (number of pills dispensed/number of pills consumed daily [two 
for apixaban]) can be utilized. A 30-day grace period will be added to identify detectable 
gaps in dispensing data. The grace period will be introduced to allow for some degree of non-
compliance and for irregular dispensing due to stockpiling. 
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However, for warfarin and amiodarone, the dosage can vary between individual patients and 
over time. Thus, the pill consumption method cannot be easily utilized. Generally, drugs in 
Sweden cannot be prescribed in larger quantities than what is expected to last 3 months. This 
is, however, not a strict rule, and available sizes of packages influence prescriptions. For 
instance, a patient with a maintenance dose of warfarin of 1.5 tablets a day needs 
approximately 140 tablets during a three-month period but will most likely receive a 
prescription for 200 tablets, because warfarin only comes in packages of 100 tablets. The 
mean dose of warfarin for patients with AF in Sweden is 1.8 tablets per day for male and 1.5 
tablets for females according to a study of more than 1 million dosing instructions with 
corresponding International Normalized Ratio (INR) values and information about the 
achieved time within therapeutic range.10 Hence, a typical warfarin patient is expected to 
come for refill every 4.5 month. With this background and since the daily dosage of warfarin 
varies between individual patients and over time, a mean dosage of warfarin/week for 
patients, based on age and sex from the Swedish oral anticoagulant registry (AuriculA) will 
be utilized, see table below. As above, an interruption gap of 30 days will be set to identify 
detectable gaps in dispensing data. 

Mean dosage of warfarin (mg/week) based on age and sex (1 warfarin tablet = 2.5 mg) 

Age/ 
Sex 

≤29 
years 

30-39 
years 

40-49 
years 

50-59 
years 

60-69 
years 

70-79 
years 

80-89 
years 

≥90 
years 

Male 45.4 50.4 44.5 42.5 36.9 32.0 27.4 24.3 

Female 46.7 48.3 44.5 39.4 34.3 28.5 23.7 20.6 

 

For amiodarone, the dosage can vary between individual patients and over time. As drugs in 
Sweden cannot be prescribed in larger quantities than what is expected to last 3 months, each 
dispense of amiodarone will be estimated to last 3 months. In addition, a 30-day grace period 
will be added to identify detectable gaps in dispensing data. 

 

Outcomes 

A list of outcomes with definitions according to the ICD-10 coding system has been included 
in the appendix. Outcomes are events that occur after index date. The main study outcome is 
major bleeding, secondary outcomes are the individual components of major bleeding 
(intracranial bleeding, gastrointestinal bleeding and other bleeding). Identification of 
bleeding events in a retrospective registry study cannot be performed in the same way as in a 
prospective randomized trial where the severity of bleeding events can be assessed 
individually with access to medical records, biomarker tests and patient reporting. 
Administrative registers have low sensitivity for detection of minor bleeding events not 
resulting in hospitalization. Therefore, only major bleeding events (fatal bleeding, 
intracranial bleedings, gastrointestinal bleeding and other major bleeding events associated 
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with a hospitalization) will be assessed in the present study. According to the International 
Society on Thrombosis and Haemostasis, major bleeding is defined as a bleeding events 
which are fatal, occurs in critical areas or organs, results in hospitalization and/or prolonged 
hospital stay and a fall in hemoglobin level of ≥20 g/L or transfusion of ≥2 units of blood. 
The definition of what exactly constitutes a bleeding in a critical organ, apart from 
intracranial bleeding, is difficult to assess from ICD-10 codes alone. Moreover, information 
about hemoglobin drop is not available in the National Patient Register, but codes about 
blood transfusions are available. 

The outcomes based on ICD-10 codes have previously been validated in a Swedish study 
including patients with AF.11 Additional to bleeding events, the exploratory objectives 
includes the following outcomes as detailed in the appendix: all-cause mortality, 
cardiovascular mortality and ischemic stroke/systemic embolism in patients treated with 
amiodarone in combination with apixaban versus warfarin. 

 

9.4. Data sources  

The study will use data from Swedish administrative health databases using the unique 
personal identification number available to all Swedish citizens. The linkage between 
different health databases will be performed by the National Board of Health and Welfare 
(Socialstyrelsen) and a de-identified data base will be provided to the investigators. More 
details about the registries are provided below: 
 
National Patient Register: For this study, the patient cohort will be identified in the National 
Patient Register. Moreover, data about comorbidities and outcome (e.g. major bleeding) will 
be obtained from the same registry. The National Patient Register is a mandatory nationwide 
registry that includes discharge diagnosis for all patients admitted to Swedish hospitals since 
1987. Previous studies have shown that the registry has high validity for several diagnoses, 
including major bleeding.11,12 Data will be extracted from 1. January 2007 until 31. 
December 2018. The reason for choosing 1. January 2007 as the starting point for data 
collection is to allow collection about prior comorbidities before the index date.  

Swedish Prescribed Drug Register: The Swedish Prescribed Drug Register includes 
dispensing date and dosing for prescribed drugs data (including anatomical therapeutic 
chemical [ATC] codes). The Swedish Prescribed Drug Register has captured data about all 
prescribed drugs dispensed at Swedish pharmacies since 2005 and has been shown useful in 
pharmacoepidemiological studies.13 Data will be extracted between 1. December 2012 until 
31. December 2018. The reason for choosing 1. December 2012 as the starting point for data 
collection is to define medications dispensed within 6 months before index date. 

National Cause of Death Register: The National Cause of Death Register is a Mandatory 
nationwide registry that has collected vital status of all Swedish citizens since 1961. The 
register includes data about mortality (including cause of death and date) in Sweden. Data 
will be extracted from 1. June 2013 until 31. December 2018. 



Apixaban, Warfarin, Amiodarone 
B0661167 NON-INTERVENTIONAL STUDY PROTOCOL 
Version 3.0, 29 September 2022 

 
PFIZER CONFIDENTIAL  

CT24-WI-GL02-RF02 3.0 Non-Interventional Study Protocol Template For Secondary Data Collection Study 
20-May-2021  
Page 23 of 36 

 

9.5. Study size 

All patients with AF between 1. June 2013 (dates of apixaban availability for AF in Sweden 
according to the Swedish Medical Products Agency) to 31. December 2018 end of available 
data) will be included in the study. In prior reports from the National Patient Register with 
data available between December 2011 and December 2014, excluding patients with mitral 
stenosis and mechanical valve prosthesis, a total of 49,418 new warfarin and 18,638 new 
NOAC (6,547 apixaban) patients were included.14 Considering the accelerating uptake of 
apixaban in the Swedish AF population (market share of apixaban for AF in Sweden, among 
OAC treated, is currently approximately 60%), and four years of additional data from the 
National Patient Registry, the dataset is likely to generate a total of 20,000 patients on 
apixaban available for the study. 
 
From another study comparing apixaban versus warfarin in patients treated with concomitant 
dronedarone between May 2013 and December 2016, 2,890 patients had a combination of 
apixaban + dronedarone.4 In the same study, 5,419 patients had a combination of warfarin + 
dronedarone.4 In another Swedish study using data from the National Patient Register 
between 2010 and 2015, 10,541 patients with AF were treated with amiodarone and 8,254 
patients were treated with dronedarone.7 Given that amiodarone is frequently used among 
patients with AF, we estimate that a similar number of patients will be treated with apixaban 
+ amiodarone or  warfarin + amiodarone as in the dronedarone referred above. As the 
proposed study includes two additional years of data, and considering the accelerated uptake 
of apixaban in Sweden, we estimate that the number of patients treated with apixaban + 
amiodarone or apixaban + warfarin will be higher. 
 
Prior to the start of step 2 in this project, a feasibility assessment, by analyzing the 
descriptive data, will be conducted to determine whether or not it is possible to move on with 
the comparative part of this study.  
 

9.6. Data management  

This study will be performed by researcher Gorav Batra, Associate Professor Christina 
Christersson and Professor Claes Held, all at Uppsala University. 

All data management and statistical analysis will be performed using either R statistics, SAS 
or SPSS. 

The linkage of registers will be performed by the National Board of Health and Welfare 
(Socialstyrelsen). 

Data management and statistical analysis will be performed by statisticians at Uppsala 
Clinical Research Center (UCR). 



Apixaban, Warfarin, Amiodarone 
B0661167 NON-INTERVENTIONAL STUDY PROTOCOL 
Version 3.0, 29 September 2022 

 
PFIZER CONFIDENTIAL  

CT24-WI-GL02-RF02 3.0 Non-Interventional Study Protocol Template For Secondary Data Collection Study 
20-May-2021  
Page 24 of 36 

All data will be completely patient de-identified for this study. Data management and 
analyses will be done exclusively through syntax files which will be saved and will provide a 
safeguard for traceability of all results and will also facilitate minor changes of criteria if 
needed. 
 

To enable evaluations and/or inspections/audits from regulatory authorities or Pfizer, UCR 
agrees to keep all study-related records. The records should be retained by UCR according to 
local regulations or as specified in the research agreement, whichever is longer. UCR must 
ensure that the records continue to be stored securely for so long as they are retained. 

If for any reason UCR becomes unable to continue to retain study records for the required 
period, Pfizer should be prospectively notified.  The study records must be transferred to a 
designee acceptable to Pfizer. 

Study records must be kept for a minimum of 15 years after completion or discontinuation of 
the study, unless UCR has expressly agreed to a different period of retention via a separate 
written agreement.  Record must be retained for longer than 15 years if required by 
applicable local regulations.   

UCR must obtain Pfizer's written permission before disposing of any records, even if 
retention requirements have been met. 

 

9.7. Data analysis  
Detailed methodology for summary and statistical analyses of data collected in this study will 
be documented in a statistical analysis plan (SAP), which will be dated, filed and maintained 
by the sponsor. The SAP may modify the plans outlined in the protocol; any major 
modifications of primary endpoint definitions or their analyses would be reflected in a 
protocol amendment. 
 

A statistician at Uppsala Clinical Research Center, Uppsala University, Sweden will write the 
analytic code and will conduct all analyses within the scope of this protocol. Full operational 
definition for each variable, and the analytic strategy, including variables for inclusion in the 
analyses are described in the SAP. 

In step 1 the descriptive statistics will be performed such as patient characteristics, risk-
scores for stroke, concomitant medications and so on. If feasibility assessment permits 
moving forward with the comparative part a propensity score matching analysis will be 
conducted. Individual propensity scores for the likelihood of receiving apixaban + 
amiodarone rather than warfarin + amiodarone will be obtained by logistic regression. 

The occurrence of cancer was not prespecified as a comorbidity to match for in the 
propensity score matching step. The first descriptive analyses done showed that there was a 
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significant difference for the occurrence of cancer in apixaban treated patients versus 
warfarin treated patients. This difference remained irrespective of a look-back period within 
6 months or 3 years from the index date or at any time. Since it is well known that the 
occurrence of active cancer is associated with increased risk for bleeding and thrombotic 
events, the covariable cancer within 3 years from the index date will be included in the 
propensity score matching. 
 
In step 2 Kaplan-Meier estimates with accompanying at risk tables for the on-treatment 
analysis will be plotted to illustrate all outcomes with regard to apixaban + amiodarone 
versus warfarin + amiodarone. This will be performed for all patients before the propensity 
score matching and for selected patients after the propensity score matching. 

Matched cohorts will be compared with regard to outcome using Cox regression analysis. No 
further adjustment for baseline characteristics will be performed when performing the Cox 
regression analysis. Earlier, it was prespecified that adjustment would be made during Cox 
regression analysis. But given that the matched patients sets were balanced in regard to 
baseline characteristics no such adjustment will be performed during Cox regression analysis. 
Time at risk will be counted from index date + 1 day. The observation period will end at 31. 
December. However, censoring will be performed at the time of outcome, death, end of 
follow-up or drug discontinuation, whichever comes first. Patients who switch treatment 
during the follow-up (e.g. from warfarin to apixaban) will remain in their original treatment 
arm but will be censored at the date of switch. In case both apixaban and warfarin have been 
dispensed on the same day, that patient will be censored. 
 
Supplementary analyses 
In a first supplementary analyses, only OAC and amiodarone naïve patients will be included 
(i.e., patients with dispense of any NOAC [apixaban, dabigatran, rivaroxaban and edoxaban], 
warfarin or amiodarone) within 12 months before index date will be excluded (washout 
period). This approach reduces some of the problems associated with confounding by 
indication. 
 
In a second supplementary analyses, different risk time variables will be used for each 
endpoint included in the composite endpoint of major bleeding. It will thus be possible to 
assess more than the first bleeding event for each patient, as long as they are of different 
types. In this way a patient with e.g. a gastrointestinal bleed after six months and an 
intracranial bleed three month later will have both events counted, and not just the first one. 
This approach reduces some of the problems associated with competing diagnoses. 
 
All tests will be two-sided. Confidence intervals are 95% and p-values <0.05 will be 
considered as significant. 
 

9.8. Quality control 

All data will be completely patient de-identified for this study. This study will utilize data 
from Swedish administrative health databases. The Swedish administrative health databases, 
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including the National Patient Register has been shown to have high validity.12 Similarly, the  
Swedish Prescribed Drug Register has previously been used in several studies to capture data 
about all prescribed drugs dispensed at Swedish pharmacies since 2005.13 Similar data, but 
for earlier time periods, have been used in several studies before.1,4,7 Quality control will be 
continuously performed during the data management and statistical analysis. 

 

9.9. Strengths and limitations of the research methods 

This real-world observational descriptive registry study in Sweden is of high interest among 
physicians as it will contribute to an increased understanding about the safety profile of 
apixaban versus warfarin in patients treated with concomitant amiodarone. Moreover, the 
unique possibility of linkage of Swedish administrative health databases will provide high 
quality representative data of treatment with NOAC and warfarin at a national level. In 
addition, the prescription data will identify all patients, even those who are rarely selected for 
participation in studies due to poor general health (expected to have poor adherence); and 
will include all patients regardless of physicians’ characteristics, minimizing selection bias.  

However, there are some limitations that merit consideration. Given the retrospective 
observational study design, and the use of administrative health databases as data source, 
there are some limitations resulting from this type of study. First and despite the quality of 
the data, it is possible that some measures may be incorrect and/or missing. Therefore, some 
measures and clinical outcomes might be underestimated. 

Second, information about comorbidities will be limited to the diseases that are registered in 
the National Patient Register. A major limitation for non-randomized registry studies is 
vulnerability to confounding by indication. More specifically; the choice between warfarin or 
apixaban is influenced by the prescribers´ appreciation of what is most suitable for the 
specific patient. These factors might not be apparent from registry data and therefore not 
possible to adjust for. In order to minimize this effect, matching for the likelihood of either 
treatment based on available information will be used in order to construct two cohorts with 
similar background characteristics (propensity score matching). 

Third, assessment of drug exposure during follow-up will not be as exact as in randomized 
clinical trials were pill counts are used. Filled prescription of a drug does not prove that it 
was actually ingested. Although starting dates for treatment can be assessed by purchase 
dates, dates of termination of treatment can rarely be exactly defined. Therefore, intervals 
between drug purchases, with its limitations, will be assessed to derive drug exposure. 

 

9.10. Other aspects 

Not applicable. 
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10. PROTECTION OF HUMAN SUBJECTS 

10.1. Patient information  
This study involves data that exist in anonymized structured format and contain no patient 
personal information. The linkage of registers will be performed by the National Board of 
Health and Welfare (Socialstyrelsen). All data will be completely patient de-identified for 
this study. 
 

10.2. Patient consent 
As this study involves anonymized structured data, which according to applicable legal 
requirements do not contain data subject to privacy laws, obtaining informed consent from 
patients by Pfizer is not required. 
 

10.3. Institutional review board (IRB)/Independent ethics committee (IEC) 

There must be prospective approval of the study protocol, protocol amendments, and other 
relevant documents (e.g., informed consent forms if applicable) from the relevant IRBs/IECs.  
All correspondence with the IRB/IEC must be retained.  Copies of IRB/IEC approvals must 
be forwarded to Pfizer. 
 

10.4. Ethical conduct of the study 

The study will be conducted in accordance with legal and regulatory requirements, as well as 
with scientific purpose, value and rigor and follow generally accepted research practices 
described in Guidelines for Good Pharmacoepidemiology Practices (GPP) issued by the 
International Society for Pharmacoepidemiology (ISPE), European Medicines Agency (EMA) 
Guideline for Good Pharmacovigilance Practice (GVP). 
 

11. MANAGEMENT AND REPORTING OF ADVERSE EVENTS/ADVERSE 
REACTIONS  

This study involves data that exist as structured data by the time of study start. In these data 
sources, individual patient data are not retrieved or validated, and it is not possible to link 
(i.e., identify a potential association between) a particular product and medical event for any 
individual. Thus, the minimum criteria for reporting an adverse event (AE) (i.e., identifiable 
patient, identifiable reporter, a suspect product, and event) cannot be met. 

12. PLANS FOR DISSEMINATING AND COMMUNICATING STUDY RESULTS 

Results will be presented at international conferences and submitted for publication in peer-
reviewed journals.  

In the event of any prohibition or restriction imposed (e.g., clinical hold) by an applicable 
competent authority in any area of the world, or if the party responsible for collecting data 
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from the participant is aware of any new information which might influence the evaluation of 
the benefits and risks of a Pfizer product, Pfizer should be informed immediately. 

 

13. REFERENCES 
1 Friberg L, Rosenqvist M, Lip GYH. Net clinical benefit of warfarin in patients with 

atrial fibrillation: a report from the Swedish atrial fibrillation cohort study. Circulation 
2012; 125: 2298–307. 

2 Hindricks G, Potpara T, Dagres N, et al. 2020 ESC Guidelines for the diagnosis and 
management of atrial fibrillation developed in collaboration with the European 
Association of Cardio-Thoracic Surgery (EACTS): The Task Force for the diagnosis and 
management of atrial fibrillation of the European. Eur Heart J 2020; 42: 373–498. 

3 January CT, Wann LS, Calkins H, et al. 2019 AHA/ACC/HRS Focused Update of the 
2014 AHA/ACC/HRS Guideline for the Management of Patients With Atrial 
Fibrillation: A Report of the American College of Cardiology/American Heart 
Association Task Force on Clinical Practice Guidelines and the Heart R. Circulation 
2019; 140: e125–51. 

4 Friberg L. Safety of apixaban in combination with dronedarone in patients with atrial 
fibrillation. Int J Cardiol 2018; 264: 85–90. 

5 Kerin NZ, Blevins RD, Goldman L, Faitel K, Rubenfire M. The Incidence, Magnitude, 
and Time Course of the Amiodarone-Warfarin Interaction. Arch Intern Med 1988; 148: 
1779–81. 

6 Sanoski CA, Bauman JL. Clinical Observations With the Amiodarone/Warfarin 
Interaction: Dosing Relationships With Long-term Therapy. Chest 2002; 121: 19–23. 

7 Friberg L. Ventricular arrhythmia and death among atrial fibrillation patients using anti-
arrhythmic drugs. Am Heart J 2018; 205: 118–27. 

8 Flaker G, Lopes RD, Hylek E, et al. Amiodarone, Anticoagulation, and Clinical Events 
in Patients With Atrial Fibrillation: Insights From the ARISTOTLE Trial. J Am Coll 
Cardiol 2014; 64: 1541–50. 

9 Kennedy-Martin T, Curtis S, Faries D, Robinson S, Johnston J. A literature review on 
the representativeness of randomized controlled trial samples and implications for the 
external validity of trial results. Trials 2015; 16: 495. 

10 Skeppholm M, Friberg L. Adherence to warfarin treatment among patients with atrial 
fibrillation. Clin Res Cardiol 2014; 103: 998–1005. 

11 Friberg L, Skeppholm M. Usefulness of Health Registers for detection of bleeding 
events in outcome studies. Thromb Haemost 2016; 116: 1131–9. 

12 Ludvigsson JF, Andersson E, Ekbom A, et al. External review and validation of the 
Swedish national inpatient register. BMC Public Health 2011; 11: 1–16. 

13 Wettermark B, Zoëga H, Furu K, et al. The Nordic prescription databases as a resource 



Apixaban, Warfarin, Amiodarone 
B0661167 NON-INTERVENTIONAL STUDY PROTOCOL 
Version 3.0, 29 September 2022 

 
PFIZER CONFIDENTIAL  

CT24-WI-GL02-RF02 3.0 Non-Interventional Study Protocol Template For Secondary Data Collection Study 
20-May-2021  
Page 29 of 36 

for pharmacoepidemiological research—a literature review. Pharmacoepidemiol Drug 
Saf 2013; 22: 691–9. 

14 Friberg L, Oldgren J. Efficacy and safety of non-vitamin K antagonist oral 
anticoagulants compared with warfarin in patients with atrial fibrillation. Open Hear 
2017; 4: e000682. 

  
 

14. LIST OF TABLES  

Table 1. Variable definitions.  

15. LIST OF FIGURES 

FIGURE 1. SCHEMATIC PRESENTATION OF THE TIMELINES AND 
REGISTRIES INCLUDED IN THE STUDY.ANNEX 1. LIST OF STAND ALONE 
DOCUMENTS 

Appendix 1 Variables 2021-10-05 
 

ANNEX 2. ENCEPP CHECKLIST FOR STUDY PROTOCOLS 

Doc.Ref. EMA/540136/2009  
 

 

ENCePP Checklist for Study Protocols (Revision 4) 

Adopted by the ENCePP Steering Group on 15/10/2018 

The European Network of Centres for Pharmacoepidemiology and Pharmacovigilance (ENCePP) 
welcomes innovative designs and new methods of research. This Checklist has been developed by 
ENCePP to stimulate consideration of important principles when designing and writing a 
pharmacoepidemiological or pharmacovigilance study protocol. The Checklist is intended to promote 
the quality of such studies, not their uniformity. The user is also referred to the ENCePP Guide on 
Methodological Standards in Pharmacoepidemiology, which reviews and gives direct electronic 
access to guidance for research in pharmacoepidemiology and pharmacovigilance. 

For each question of the Checklist, the investigator should indicate whether or not it has been 
addressed in the study protocol. If the answer is “Yes”, the section number of the protocol where 
this issue has been discussed should be specified. It is possible that some questions do not apply to 
a particular study (for example, in the case of an innovative study design). In this case, the answer 
‘N/A’ (Not Applicable) can be checked and the “Comments” field included for each section should be 
used to explain why. The “Comments” field can also be used to elaborate on a “No” answer.  

This Checklist should be included as an Annex by marketing authorisation holders when submitting 
the protocol of a non-interventional post-authorisation safety study (PASS) to a regulatory authority  
(see the Guidance on the format and content of the protocol of non-interventional post-authorisation 
safety studies). The Checklist is a supporting document and does not replace the format of the 
protocol for PASS presented in the Guidance and Module VIII of the Good pharmacovigilance 

http://www.encepp.eu/
http://www.encepp.eu/standards_and_guidances/index.html
http://www.encepp.eu/standards_and_guidances/index.html
http://www.ema.europa.eu/docs/en_GB/document_library/Other/2012/10/WC500133174.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Other/2012/10/WC500133174.pdf
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practices (GVP). 
 
Study title: Major bleeding in patients with atrial f ibrillation treated with apixaban 

versus warfarin in combination with amiodarone: the APIXAMIO study 
 

 
EU PAS Register® number: EUPAS43681 
Study reference number (if applicable): B0661167 

 
Section 1: Milestones Yes No N/A Section 

Number 
1.1 Does the protocol specify timelines for      

1.1.1 Start of data collection1    6 
1.1.2 End of data collection2     
1.1.3 Progress report(s)     
1.1.4 Interim report(s)     
1.1.5 Registration in the EU PAS Register®     
1.1.6 Final report of study results.     

Comments: 

 
 
Section 2: Research question Yes No N/

A 
Section 
Number 

2.1 Does the formulation of the research question 
and objectives clearly explain:     4, 7, 8, 9 

2.1.1 Why the study is conducted? (e.g. to 
address an important public health concern, a risk 
identified in the risk management plan, an emerging 
safety issue) 

    

2.1.2 The objective(s) of the study?     
2.1.3 The target population? (i.e. population or 

subgroup to whom the study results are intended to be 
generalised) 

    

2.1.4 Which hypothesis(-es) is (are) to be 
tested?     

2.1.5 If applicable, that there is no a priori 
hypothesis?     

Comments: 

 

 
1 Date from which information on the first study is first recorded in the study dataset or, in the case of secondary use of data, the date 

from which data extraction starts. 
2 Date from which the analytical dataset is completely available. 
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Section 3: Study design Yes No N/

A 
Section 
Number 

3.1 Is the study design described? (e.g. cohort, case-
control, cross-sectional, other design)     9 

3.2 Does the protocol specify whether the study is 
based on primary, secondary or combined data 
collection? 

   9,10 

3.3 Does the protocol specify measures of 
occurrence? (e.g., rate, risk, prevalence)    8,9, 9.7 

3.4 Does the protocol specify measure(s) of 
association? (e.g. risk, odds ratio, excess risk, rate 
ratio, hazard ratio, risk/rate difference, number needed to 
harm (NNH)) 

   9.7 

3.5 Does the protocol describe the approach for 
the collection and reporting of adverse 
events/adverse reactions? (e.g. adverse events that 
will not be collected in case of primary data collection) 

    

Comments: 

 
 
Section 4: Source and study populations Yes No N/

A 
Section 
Number 

4.1 Is the source population described?    9.4 
4.2 Is the planned study population defined in 

terms of:     

4.2.1 Study time period     
4.2.2 Age and sex     
4.2.3 Country of origin     
4.2.4 Disease/indication     
4.2.5 Duration of follow-up     

4.3 Does the protocol def ine how the study 
population will be sampled from the source 
population? (e.g. event or inclusion/exclusion criteria) 

   9.2 

Comments: 

 
 
Section 5: Exposure definition and 
measurement 

Yes No N/
A 

Section 
Number 

5.1 Does the protocol describe how the study 
exposure is def ined and measured? 
(e.g. operational details for defining and categorising 
exposure, measurement of dose and duration of drug 
exposure) 

   9.3 
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Section 5: Exposure definition and 
measurement 

Yes No N/
A 

Section 
Number 

5.2 Does the protocol address the validity of the 
exposure measurement? (e.g. precision, accuracy, 
use of validation sub-study) 

   9.8 

5.3 Is exposure categorised according to time 
windows?     9.3 

5.4 Is intensity of exposure addressed?  
(e.g. dose, duration)    9.3 

5.5 Is exposure categorised based on biological 
mechanism of action and taking into account 
the pharmacokinetics and pharmacodynamics 
of the drug? 

   9.3 

5.6 Is (are) (an) appropriate comparator(s) 
identif ied?    9.3 

Comments: 

 
 
Section 6: Outcome definition and 
measurement 

Yes No N/
A 

Section 
Number 

6.1 Does the protocol specify the primary and 
secondary (if applicable) outcome(s) to be 
investigated? 

   8 

6.2 Does the protocol describe how the outcomes 
are defined and measured?  

   9.3 

6.3 Does the protocol address the validity of 
outcome measurement? (e.g. precision, accuracy, 
sensitivity, specificity, positive predictive value, use of 
validation sub-study) 

   9.3 

6.4 Does the protocol describe specific outcomes 
relevant for Health Technology Assessment? 
(e.g. HRQoL, QALYs, DALYS, health care services 
utilisation, burden of disease or treatment, compliance, 
disease management) 

    

Comments: 

 
 
Section 7: Bias Yes No N/

A 
Section 
Number 

7.1 Does the protocol address ways to measure 
confounding? (e.g. confounding by indication)     

7.2 Does the protocol address selection bias? (e.g. 
healthy user/adherer bias)     
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Section 7: Bias Yes No N/
A 

Section 
Number 

7.3 Does the protocol address information bias? 
(e.g. misclassification of exposure and outcomes, time-
related bias) 

   9.9 

Comments: 

7.1 Only statistical method how trying to adjust for it 9.9 
 

Section 8: Effect measure modification Yes No N/A Section 
Number 

8.1 Does the protocol address effect modifiers? 
(e.g. collection of data on known effect modifiers, sub-
group analyses, anticipated direction of effect)  

   9.3 

Comments: 

 
 
Section 9: Data sources Yes No N/

A 
Section 
Number 

9.1 Does the protocol describe the data source(s) 
used in the study for the ascertainment of:     

9.1.1 Exposure? (e.g. pharmacy dispensing, general 
practice prescribing, claims data, self-report, face-to-
face interview) 

   9.4 

9.1.2 Outcomes? (e.g. clinical records, laboratory 
markers or values, claims data, self-report, patient 
interview including scales and questionnaires, vital 
statistics) 

   9.3, 9.4 

9.1.3 Covariates and other characteristics?    9.3 
9.2 Does the protocol describe the information 

available from the data source(s) on:     

9.2.1 Exposure? (e.g. date of dispensing, drug 
quantity, dose, number of days of supply prescription, 
daily dosage,  prescriber) 

   9.3 

9.2.2 Outcomes? (e.g. date of occurrence, multiple 
event, severity measures related to event)    9.3 

9.2.3 Covariates and other characteristics? 
(e.g. age, sex, clinical and drug use history, co-
morbidity, co-medications, lifestyle) 

   9.3 

9.3 Is a coding system described for:      
9.3.1 Exposure? (e.g. WHO Drug Dictionary, 

Anatomical Therapeutic Chemical (ATC) Classification 
System) 

   9.3 

9.3.2 Outcomes? (e.g. International Classification of 
Diseases (ICD), Medical Dictionary for Regulatory 
Activities (MedDRA)) 

   9.3 

9.3.3 Covariates and other characteristics?    9.4 
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Section 9: Data sources Yes No N/
A 

Section 
Number 

9.4 Is a linkage method between data sources 
described? (e.g. based on a unique identifier or other)     9.4 

Comments: 

 
 
Section 10: Analysis plan Yes No N/

A 
Section 
Number 

10.1 Are the statistical methods and the reason for 
their choice described?      

10.2 Is study size and/or statistical precision 
estimated?     

10.3 Are descriptive analyses included?    9.7 
10.4 Are stratif ied analyses included?     
10.5 Does the plan describe methods for analytic 

control of confounding?    9.7 

10.6 Does the plan describe methods for analytic 
control of outcome misclassification?     

10.7 Does the plan describe methods for handling 
missing data?     

10.8 Are relevant sensitivity analyses described?    9.7 

Comments: 

 
 
Section 11: Data management and quality 
control 

Yes No N/
A 

Section 
Number 

11.1 Does the protocol provide information on data 
storage? (e.g. software and IT environment, database 
maintenance and anti-fraud protection, archiving) 

   9.6 

11.2 Are methods of quality assurance described?    9.8 
11.3 Is there a system in place for independent 

review of study results?      

Comments: 

11.3 On global level within Pf izer and BMS there will be an independent review, of the 
study results including the feasibility assessment in step 1, by the RWD review 
committee group. 

 
Section 12: Limitations Yes No N/

A 
Section  
Number 

12.1 Does the protocol discuss the impact on the 
study results of:     
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Section 12: Limitations Yes No N/
A 

Section  
Number 

12.1.1 Selection bias?    9.9 
12.1.2 Information bias?     
12.1.3 Residual/unmeasured confounding? 
(e.g. anticipated direction and magnitude of such biases, 
validation sub-study, use of validation and external data, 
analytical methods). 

   
 

12.2 Does the protocol discuss study feasibility? 
(e.g. study size, anticipated exposure uptake, duration of 
follow-up in a cohort study, patient recruitment, precision 
of the estimates) 

   8 

Comments: 

 
 
Section 13: Ethical/data protection issues Yes No N/

A 
Section  
Number 

13.1 Have requirements of Ethics Committee/ 
Institutional Review Board been described?    10.3 

13.2 Has any outcome of an ethical review 
procedure been addressed?     

13.3 Have data protection requirements been 
described?    9.6 

Comments: 

 
 
Section 14: Amendments and deviations Yes No N/

A 
Section 
Number 

14.1 Does the protocol include a section to 
document amendments and deviations?     5 

Comments: 

 
 
Section 15: Plans for communication of study 
results 

Yes No N/
A 

Section 
Number 

15.1 Are plans described for communicating study 
results (e.g. to regulatory authorities)?      

15.2 Are plans described for disseminating study 
results externally, including publication?    12 

Comments: 
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Name of the main author of the 
protocol: Angelo Modica 

Date: 26/Nov/2021  
Signature

:    

 
 

 

ANNEX 3. ADDITIONAL INFORMATION 

Not applicable. 
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