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ABSTRACT
In 2010, the Canadian Cardiovascular Society embarked on an initia-
tive to develop pan-Canadian quality indicators (QIs) and standardized
data definitions with the ultimate goal of monitoring, comparing, and
contrasting national cardiovascular care and its outcomes. One of the
first working groups to be established was tasked with identifying and
then defining a set of QIs for atrial fibrillation/flutter (AF/AFL). The
Canadian Cardiovascular Society “Best Practices for Developing Car-
diovascular Quality Indicators” methodology was used to develop an
initial catalogue of 25 QIs intended to measure critical issues around
access, process, and outcomes relating to AF/AFL management. This
list was subsequently pared down to 5 QIs felt to have the greatest
relative importance for quality assurance and measurability so as to
facilitate early adoption. Three of these QIs were finally selected to
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R�ESUM�E
En 2010, la Soci�et�e canadienne de cardiologie (SCC) a entrepris une
d�emarche afin d’�etablir des indicateurs de qualit�e (IQ) pancanadiens et
des d�efinitions de donn�ees normalis�ees dans le but ultime de sur-
veiller, de comparer et de diff�erencier les soins cardiovasculaires à
l’�echelle nationale ainsi que leurs r�esultats. L’un des premiers groupes
de travail form�es devait �etablir, puis d�efinir un ensemble d’IQ con-
cernant la fibrillation et le flutter auriculaires (FA/FLA). La
m�ethodologie d’�elaboration des indicateurs de qualit�e en soins car-
diovasculaires selon les meilleures pratiques de la SCC a �et�e utilis�ee
pour cr�eer un catalogue initial comprenant 25 IQ visant à �evaluer les
principaux enjeux entourant l’accès, les protocoles et les r�esultats li�es
à la prise en charge de la FA et du FLA. Cette liste a ensuite �et�e r�eduite
aux 5 IQ consid�er�es comme ayant la plus grande importance relative
Atrial fibrillation/atrial flutter (AF/AFL), the most common
sustained cardiac arrhythmia, is an increasing public health
challenge.1 Its impact is expected to grow, with a predicted
tripling in prevalence between 2030 and 2050.2 The mean
individual annual system cost is estimated at $5450 in 2010
Canadian dollars.3

Assessments of the quality of AF/AFL care have traditionally
been based on limited performancemetrics concentrated around
antithrombotic therapy. For instance, a 2008 report on perfor-
mance measures for adults with nonvalvular AF/AFL (NVAF/
AFL) listed only 3metrics: (1) assessment and documentation of
thromboembolic risk factors; (2) use of anticoagulation therapy
(warfarin); and (3) monthly international normalized ratio
(INR) measurement for warfarin-treated patients.4 The Agency
for Healthcare Research and Quality lists only 2 indicators
related to AF/AFL: the “percent of ischemic stroke patients
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assess the feasibility of their measurement using existing adminis-
trative datasets. These were the number of patients with a diagnosis of
nonvalvular AF/AFL at high risk of stroke (75 years or older, or CHADS2
� 2) receiving an oral anticoagulant, and the rates of stroke and major
haemorrhage in patients with nonvalvular AF/AFL according to
CHA2DS2-VASc score and anticoagulant use. Despite their clear
importance in assessing AF/AFL care, none of these 3 QIs were found
to be readily measurable across Canada using existing national data-
sets. Investment in new medical data infrastructure is required to
facilitate regular monitoring of QIs to improve cardiovascular care.

au regard de l’assurance de la qualit�e et la mesurabilit�e pour faciliter
l’adoption pr�ecoce. Finalement, trois de ces IQ ont �et�e choisis pour
�evaluer la faisabilit�e de leur mesure à l’aide de l’ensemble des
donn�ees administratives existantes. Il s’agissait du nombre de patients
ayant reçu un diagnostic de FA/FLA non valvulaire expos�es à un risque
�elev�e d’AVC (75 ans ou plus ou score à l’�echelle CHADS2 � 2) et
recevant un anticoagulant par voie orale, ainsi que des fr�equences
respectives des AVC et des h�emorragies majeures chez les patients
souffrant de FA/FLA non valvulaire selon le score à l’�echelle CHA2DS2-
VASc et l’usage d’anticoagulants. Malgr�e leur importance �evidente
dans l’�evaluation des soins chez les patients atteints de FA/FLA, aucun
de ces trois IQ ne s’est r�ev�el�e facilement mesurable à l’aide de l’en-
semble des donn�ees existantes à l’�echelle du Canada. Il est n�ecessaire
d’investir dans une nouvelle infrastructure de donn�ees m�edicales pour
faciliter la surveillance r�egulière des IQ afin d’am�eliorer les soins
cardiovasculaires.
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prescribed antithrombotic therapy at hospital discharge” (http://
www.qualitymeasures.ahrq.gov/content.aspx?id¼48124&search¼
atrial þfibrillation) and the “percent time in therapeutic INR
range” (http://www.qualitymeasures.ahrq.gov/content.aspx?
id¼32739). The 2 suggested quality indicators in the UK are
the percentage of patients with AF/AFL with stroke risk assessed
using a risk scoring system and the percentage of patients with a
CHADS2 score � 2 receiving anticoagulant therapy (https://
www.nice.org.uk/standards-and-indicators/qofindicators).
Methods
In 2010, the Canadian Cardiovascular Society (CCS)

began an initiative to develop pan-Canadian data definitions
and quality indicators (QIs) for cardiovascular care. QI and
Data Definition Committees, assembled to deal with specific
cardiac diseases or interventions, were tasked with estab-
lishing a national e-catalogue of performance measures. The
aim was to have QIs developed and defined that local,
provincial, and national registries, databases, and health
organizations would congruently adopt, collect, and report
so as to evaluate both guideline uptake and the outcomes
achieved.

The AF/AFL QI Committee was one of the first of these
working groups. Multidisciplinary and pan-Canadian, its
membership encompassed clinicians, including members of
the CCS AF/AFL Clinical Practice Guidelines Committee and
CCS AF/AFL Data Definitions Subcommittee, as well as
representatives from such national and provincial health data
organizations as the Public Health Agency of Canada, Cana-
dian Institute for Health Information (CIHI), Cardiac Care
Network of Ontario, and Institut National d’Excellence en
Sant�e et en Services Sociaux.

QI development and selection

The CCS, which centrally coordinated this national
initiative, mandated QI committees to follow a set approach
to identify and define variables; involve provincial and na-
tional database managers throughout the process; and solicit
broad external review of, and response to, proposed measures.

All QI committees developed quality measures according
to a standardized 3-phase process: (1) planning and organizing
the committee’s membership, tasks, and timelines; (2) draft-
ing a preliminary list of QIs, then selecting an essential but
limited core set; and (3) collaborating with data administrators
to operationalize the QIs through field testing and ultimately
encourage their adoption as regularly monitored and reported
performance statistics.

Following a systematic literature review to identify pub-
lished AF/AFL QIs, as well as consideration of recommen-
dations from the CCS AF/AFL guidelines committee, the
AF/AFL QI Committee created a preliminary long list of QIs
with supporting evidence; indicator descriptions; technical
specifications (definitions of numerator, denominator, calcu-
lation method, and rationale); potential data sources; pro-
posed assessment and update mechanisms; and anticipated
implementation challenges.

The initial QI list underwent internal review using a
7-point Likert scale that evaluated importance, scientific
acceptability, and feasibility. Three different rating strategies
were then applied: (1) selection of QIs with an overall rating
� 5; (2) selection of QIs where 70% or more of the
respondents assigned an overall rating � 5; and (3) selection
of QIs in the top third of access, process, and outcome do-
mains. This methodology resulted in a smaller QI subset,
which was then reviewed by outside experts and stakeholders,
and posted on the CCS website for a 30-day period to allow
comments from CCS membership.
QI implementation

The AF/AFL QI Committee, in association with its CCS
oversight body, identified a preliminary list of clinical and
administrative database administrators who were asked to
complete a questionnaire and participate in a follow-up
interview evaluating the feasibility, effort, cost, and collec-
tion time needed to acquire the data.
Results

Selection of QIs

A total of 25 QIs were initially proposed (see Supplemental
Appendix S1). Following the process outlined above, and
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Table 1. Summary of selected CCS atrial fibrillation quality indicators

Access Indicator
A. Diagnosis of AF/AFL and echocardiographic assessment

Percentage of patients newly diagnosed with AF/AFL and echocardiography assessment within 12 mo (� 6 mo) from diagnosis
Numerator: All patients newly diagnosed with AF/AFL who have had an echocardiogram performed � 6 mo from diagnosis
Denominator: All patients newly diagnosed with AF/AFL
Period of assessment: 6 mo before and 6 mo after the qualifying episode
Rationale: Assessment of cardiac function, left atrial size, and ruling out valve disease are important components for management of newly diagnosed AF/AFL

Process Indicators
B. Diagnosis of NVAF/AFL and at high risk of stroke (age � 75 y, or CHADS2 � 2) receiving an OAC

Percentage of patients with a diagnosis NVAF/AFL � 75 y of age OR <75 y of age with a CHADS2 score � 2, and without a contraindication for
anticoagulation, who are receiving a prescription for an OAC (warfarin [or other VKA], apixaban, dabigatran, rivaroxaban)

Numerator: All patients with NVAF/AFL � 75 y of age OR <75 y of age and a CHADS2 score � 2, and without a contraindication for OAC, who are
receiving a prescription for an OAC (warfarin [or other VKA] apixaban, dabigatran, rivaroxaban)

Denominator: All patients with NVAF/AFL � 75 y of age OR <75 y of age and a CHADS2 score � 2
Period of assessment: Annually
Rationale: Patients who are at high risk for stroke should be on an OAC for stroke prevention

C. Risk stratification of subjects with NVAF/AFL for stroke
Percentage of patients with a new diagnosis of NVAF/AFL who have a stroke risk prediction (CHADS2, CHA2DS2VASc) score documented in their medical

record, or have the relevant elements of such scores recorded such that they can be readily and automatically calculated
Numerator: All patients with a diagnosis of NVAF/AFL who have a CHADS2 or CHA2DS2VASc score or the elements of these scores (stroke/TIA/SE,

hypertension, heart failure, age � 75, diabetes, atherosclerotic disease, age 65-74, female sex) documented in their medical record
Denominator: All patients with a diagnosis of NVAF/AFL
Period of assessment: Annually
Rationale: Will measure the proportion of patients with AF/AFL stratified for stroke risk using a recommended objective tool (CHADS2 or CHA2DS2VASc)

Outcome Indicators
D. Rate of stroke in patients with NVAF/AFL

Numerator: Primary analysis: The number of patients with NVAF/AFL who suffer a stroke (within a year)
Secondary analysis: Include the possibility of reporting according to the CHA2DS2-VASc score and type of antithrombotic therapy at the time of stroke

CHA2DS2-VASc score
1. Score ¼ 0
2. Score ¼ 1
3. Score ¼ 2
4. Score ¼ 3
5. Score ¼ 4 or greater
6. Score unknown/uncertain

Antithrombotic therapy
1. No antithrombotic therapy
2. Anticoagulation only
3. Antiplatelet only
4. Anticoagulation and antiplatelet
5. Unknown/uncertain

CHA2DS2-VASc score and type of antithrombotic therapy at the time of stroke
Denominator: The number of patients with NVAF/AFL
Period of assessment: 2 y after qualifying episode of AF/AFL
Rationale: Will measure the rate of stroke in patients with AF/AFL (according to risk score and antithrombotic use)

E. Rate of major haemorrhage in patients with NVAF
Annual rate of major haemorrhage in patients with diagnosis of NVAF/AFL receiving an OAC (warfarin [or VKA]), dabigatran, rivaroxaban, apixaban)
Numerator: Primary analysis: The number of patients with NVAF/AFL who are hospitalized due to haemorrhage of any kind (an arbitrary definition of

major bleeding) within a calendar year while taking an OAC.
Secondary analysis: Possibility of reporting according to type of OAC (warfarin [or other VKA], apixaban, dabigatran, rivaroxaban)
Denominator: All patients with NVAF/AFL
Period of assessment: Annually
Rationale: Will measure the proportion of patients with NVAF/AFL who experience complication of anticoagulation (according to type of anticoagulant)

NVAF/AFL, nonvalvular atrial fibrillation/flutter; OAC, oral anticoagulant; SE, systemic embolus; TIA, transient ischemic attack; VKA, vitamin K antagonist.
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direction from the CCS to submit a shorter list for initial
consideration, 5 QIs were selected (Table 1).

Results of feasibility assessment

Sixteen assessment questionnaires were sent to data holders
across Canada and 11 were returned (69% response rate).
A follow-up telephone interview was conducted with each of
the responding organizations, including administrative data
institutes (CIHI, Institute for Clinical Evaluative Sciences),
AF clinics (Foothills Medical Centre, McGill University
Health Centre), provincial registries (Alberta Provincial Proj-
ect for Outcome Assessment in Coronary Heart Disease,
Cardiac Services BC, Cardiovascular Health Nova Scotia), and
international registries (RE-LY AF Registry, Global Antico-
agulant Registry in the Field). The interview sought to iden-
tify feasibility issues around collecting and reporting the
proposed QIs. This process revealed that none of the QIs as
defined could be readily measured across Canada with existing
databases.

With regard to administrative data, definitions for Rate of
Stroke, Risk-stratification of Patients, and Rate of Major
Haemorrhage could be altered to allow measurement, but at
the cost of relevance, accuracy, and conformance with CCS
guidelines. For example, although an 10th revision of the
International Statistical Classification of Diseases and Related
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Health Problems (ICD-10) code exists for haemorrhage within
the CIHI Discharge Abstract Database, it has insufficient
clinical detail to specify whether this was major or minor.
Thus, current Canadian administrative databases can only
monitor event occurrence but not its severity. Another limi-
tation is their inability to deal with relevant subtleties.
Although they can identify the proportion of patients with
AF/AFL with a given stroke risk, they cannot identify those
receiving oral anticoagulation. Even if this could be ascer-
tained through linkage to administrative or pharmaceutical
claims datasets, no insight could be obtained as to which
patients are “without a contraindication for oral anticoagu-
lant” or whether those on warfarin are at target INR. Proce-
dure use and outcomes can be effectively monitored using
administrative and vital statistics data, but adequate assess-
ment of medical treatments requires more detail.

As to clinical data sources, provincial registries have a
limited ability to measure the quality of AF/AFL care, but
differences in data definitions obviate meaningful interpro-
vincial comparisons. International AF/AFL registries and AF/
AFL clinics have data to measure comparably all 5 of the QIs,
but the extent to which the patients in these registries reflect
the broader Canadian AF/AFL population is unclear.

The AF/AFL QI Committee felt it was inappropriate
simply to propose QIs that “could” be measured but rather
ones that “needed” to be measured. The CCS ultimately
directed that a final list of no more than 3 QIs be submitted to
facilitate manageable implementation. Time constraints
imposed by the CCS precluded yet another round of external
consultations and voting; therefore, the AF/AFL QI com-
mittee itself made the final selection of 3 indicators felt to be
the most clinically important to the broadest patient popu-
lation. Specifically, these were as follows:

1. Proportion of patients with a diagnosis of NVAF/AFL at
high risk of stroke (age � 75 years or CHADS2 � 2)
receiving an oral anticoagulant.

2. Annual rate of stroke in patients with NVAF/AFL.
3. Annual rate of major haemorrhage in patients with

NVAF/AFL.

Although the first of these QIs conflicts with the 2014
update of the CCS AF/AFL Clinical Practice Guidelines,
where the anticoagulation treatment age threshold was low-
ered to � 65 years, it provides a good example of the struggle
around defining performance measures when there is a lack of
consensus in terms of what “must” (QI) versus “should”
(guideline) be surveyed. It also provides a good example of
why such metrics need to be reviewed regularly and updated
because new insights and changes in consensus might require
a corresponding revision of QI definition.

The near-term goal was to examine whether patients with
AF were receiving appropriate antithrombotic therapy while
concurrently monitoring the attendant risks and benefits,
serendipitously involving those QIs that, with some modifi-
cation of definitions, could immediately be captured. The
longer term goal is to collect as many of the originally pro-
posed QIs as feasible.
Discussion
Because AF/AFL is most commonly managed through

community outpatient encounters, there is currently no way,
at either regional, provincial, or national levels, to ascertain
the numerators and denominators, or diagnostic and pre-
scribing information, required to monitor any of the pro-
posed AF/AFL QIs. Extrapolation from surveys or local
datasets is equally problematic given discordant definitions
uncertainty about generalizability and data quality. A
compromise approach would be to use sentinel registries
within provinces, monitoring at least the 3 most important
AF/AFL QIs using common definitions and procedures, as a
means of more reliably estimating true clinical processes and
outcomes.

The current inability to monitor even basic QIs seeking to
track fundamental standards of care and their outcomes is a
major problem that does not relate solely to AF/AFL. Rapid
progress in electronic data collection and storage is occurring
such that real-time monitoring of treatment processes and
outcomes is already feasible. It seems just a matter of time
before investment in such infrastructure grows across Canada.
Health care providers therefore need to engage rapidly in the
definition of appropriate QIs; otherwise, government and
payer groups will independently establish them based on less
rigorous assessment.
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