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This editorial refers to ‘Atrial fibrillation in patients with
ischaemic stroke in the Swedish national patient registers:
how much do we miss?’ by M.A. Baturova et al., on page
1714–1719.

In Scandinavia, all residents have a personal permanent civil regis-
tration number which enables linkage of data on a personal level
across registries, including cross-linkage of national health care data
on, e.g. hospital diagnoses, claimed prescriptions, and causes of
death. These data are often used for register-based epidemiological
studies as they provide unique possibilities for investigating associa-
tions not accessible or feasible in clinical trials, which by nature
have a selected population based on the respective trial’s inclusion/
exclusion criteria.

Using the Swedish or Danish patient registries, many studies have
been published on atrial fibrillation (AF).1,2 However, the validity of
the registries and the used diagnoses have not always been validated
prior to their use. Crudely speaking, it is well known that if garbage
data come into the register, only garbage results will come out.
Hence, validation studies are essential for the later interpretation
of register-based observational cohort studies.

In general, the prior studies of diagnosis validations have very much
supported that the ‘all-comers’ (or ‘real world’) Swedish and Danish
nationwidepatient registriescan beused for valid studiesondiagnosis
associations.3 It is important to underline that different levels of diag-
nosis accuracy are needed for different types of study design. Some
attention is also needed to the inclusion/exclusion criteria of some
observational cohort studies, which may confer selection bias. For
example, one notable cohort study even excluded patients with no
health plan membership after diagnosis of AF or those with no out-
patient care during the 12 months after index date.4

For studies investigating a specific patient population, e.g. a cohort
of patients with AF, the key issue should be a high positive predictive
value for the diagnosis of AF, whereas the sensitivity of the AF diag-
nosis is less important as long as the patients with a registered diag-
nosis are representative. With outcome studies, for example, the
outcome of stroke in a cohort of patients with AF, a high sensitivity

is much more important since even an equal distribution of under-
reporting will cause underestimations of event rates and a lower like-
lihood of finding important differences.

There are also particular additional issues pertaining to AF. First, it
is difficult for many physicians (particularly non cardiologists) to rec-
ognize that AF should be considered as a general ‘long term’ or
chronic condition (i.e. a comorbidity when you had a history of epi-
sodes of AF a long time ago), and not only an acute condition. This
is a major issue for any registry on AF based on administrative
records, where long-term secondary diagnoses may not be coded.
Indeed, we all know that an episode of paroxysmal AF 5 years ago
should be treated on the long-term with antithrombotic therapy
for most patients, in the presence of comorbidities.

By contrast, the purpose of hospital discharge reports is most
often to establish an evaluation for cost and reimbursement for the
actual condition during hospital stay and administrators in charge of
diagnostic coding may not keep the diagnosis of AF especially for a
history of previous long-standing AF, as they would do for diabetes,
kidney disease, coronary artery disease, etc.—particularly if new
onset and a procedure is performed.

Finally, the relevance of such large registries on AF may vary if
one discusses clinical implications for antithrombotic management
(which is relatively well established with simple algorithms in current
guidelines), or for rhythm management which is still a matter of
debate on many points and for which the clinical judgement plays a
major role while being more difficult to capture with International
classification of diseases codes or basic administrative records.

In the current issue of Europace, Baturova et al.5 investigated the
validity of the diagnosis of AF in the Swedish Patient Register. The
population used for the validation was 336 patients with first-time is-
chaemic stroke and 336 sex and gender-matched control subjects
without stroke. Median age was 76 years and thus relevant for inves-
tigating patients with AF. For the patients with ischaemic stroke, the
following results were observed: positive predictive value 85%, nega-
tive predictive value 89%, sensitivity 82% and specificity 91%. For the
control subjects, who to a higher degree resembled the general
patient in the Swedish Patient Register, the corresponding results
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were positive predictive value 74%, negative predictive value 95%,
sensitivity 76% and specificity 94%.

The positive predictive value of 74% is much lower than the
values previously reported from the Danish Patient Register, where
(for example) in 2007 Frost et al. found a positive predictive value
of 99% using information from electrocardiograms, printouts from
telemetry, Holter recordings and event recordings,6 while in 2012
Rix et al. found a positive predictive value of 92.6% using similar
information.7

Notably, one of the co-authors from the Baturova et al. study pub-
lished a study in 2010 reporting a positive predictive value of the AF
diagnosis of 95% in the Swedish Patient Register.8 However, the dif-
ference between the predictive values found by Baturova et al. in the
SwedishPatientRegisterand thepreviousSwedishand Danish results
may be due to different validation techniques, for example, Baturova
et al. only used information from electrocardiograms and cases with
paroxysmal AF may have been missed. Indeed, screening for AF often
yields many patients with previously undiagnosed AF, with a higher
pickup rate if more prolonged monitoring is performed.9,10 The
same can be said for associated comorbidities, where accuracy and
completeness of diagnosis may vary.

Indeed, the authors do not provide information on AF pattern,
possibly paroxysmal, persistent or permanent. We do not know
which pattern was the most accurately diagnosed, but it is very
likely that permanent AF was easier to confirm on ECG records.
By contrast, paroxysmal AF is not so easy to retrieve in ECG
records, and a physician who diagnosed arrhythmia in an outpatient
visit may have had the right diagnosis, while the authors had a wrong
negative finding in their analysis. This once again may have more con-
sequences if one considers implications for rhythmmanagement than
for antithrombotic management, the latter decision being unaffected
by AF pattern or arrhythmia burden.11 Indeed, what is low AF burden
today is not necessarily ‘low’ in the future.

However, it was not the intention of the authors to make
many statements concerning their ‘wrong’ AF diagnosis. Instead,
the main finding of the paper was the significant underestimation of
AF diagnosis in the patient registry, i.e. the lack of diagnosis while a
diagnostic ECG was available. In that sense, the conclusion is reason-
able when it states that we may underestimate prevalent and incident
AF cases if only register data are used for identification of subjects
with AF in epidemiology studies.

We commend Baturova et al. for taking the important effort to val-
idate one of the diagnoses so often used in the register-based studies.
The validity of the diagnosis of AF was surprisingly low, and lower
than previously reported, and this may be caused by a conservative
validation technique. Certainly, Swedish studies on AF using the
Swedish Patient Register should not be disregarded. The authors

only analysed a small population where one half had stroke and the
other half were control subjects. Thus, their findings may not be
true for the general Swedish Patient Register. The fact that no signifi-
cant difference was found between the stroke patients and control
subjects do not justify that their overall results are systematically gen-
eralized. The study also highlights that using AF as an outcome event
should only be done with great caution since the timing of the diag-
nosis is not perfectly correlated with the first-time occurrence of
the disease and sensitivity was only 76%.

Finally, in the context of new antithrombotic therapies for patients
with AF, many countries try to evaluate if the findings in randomized
trials can be translated to all ‘real world’ AF patients. Analyses of na-
tional registries based on administrative records are probably the
best tools to make such evaluation in view of the comprehensive in-
formation that theymayprovide.The study byBaturovaet al.wasper-
formed in a specific population in Sweden and some of the results
might not be extrapolated to other registries. It is possible that
similar analysis in other settings and countries would have a similar
reliability.
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