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Abstract

Background: Oral anticoagulation (OAC) with coumarins and new anticoagulants are highly effective in preventing
thromboembolic complications. However, some studies indicate that over- and under-treatment with anticoagulants
are fairly common. The aim of this paper is to assess the appropriateness of treatment in patients with a long-term
indication for OAC, and to describe the corresponding characteristics of such patients on the basis of screening results
from the cluster randomized PICANT trial.

Methods: Randomly selected family practices in the federal state of Hesse, Germany, were visited by study team
members. Eligible patients were screened using an anonymous patient list that was generated by the general
practitioners’ software according to predefined instructions. A documentation sheet was filled in for all screened
patients. Eligible patients were classified into 3 categories (1: patients with a long-term indication for OAC and taking
anticoagulants, 2: patients with a long-term indication for OAC but not taking anticoagulants, 3: patients without a
long-term indication for OAC but taking an anticoagulant on a permanent basis). IBM SPSS Statistics 20 was used for
descriptive statistical analysis.

Results: We screened 2,036 randomly selected, potentially eligible patients from 52 family practices. 275 patients could
not be assigned to one of the 3 categories and were therefore not considered for analysis. The final study sample
comprised 1,761 screened patients, 1,641 of whom belonged to category 1, 78 to category 2, and 42 to category 3.
INR values were available for 1,504 patients of whom 1,013 presented INR values within their therapeutic ranges. The
majority of screened patients had very good compliance, as assessed by the general practitioner. New antithrombotic
drugs were prescribed in 6.1% of cases.

Conclusions: The screening results showed that a high proportion of patients were receiving appropriate
anticoagulation therapy. The numbers of patients with a long-term indication for OAC therapy that were not
receiving oral anticoagulants, and without a long-term indication that were receiving OAC, were considerably
lower than expected. Most patients take coumarins, and the quality of OAC control is reasonably high.

Trial registration: Current Controlled Trials ISRCTN41847489.
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Background
Oral anticoagulation (OAC) with coumarins or the new
oral anticoagulants (NOACs) dabigatran, rivaroxaban and
apixaban, has been shown to be highly effective in prevent-
ing thromboembolic complications [1]. In German family
practices, the most common indications for long-term
OAC therapy are atrial fibrillation/flutter, recurrent venous
and/or pulmonary thromboembolisms, and mechanical
heart prostheses [2]. However, some studies indicate that
over- and under-treatment with anticoagulants are fairly
common. According to the Registry of the German
Competence NETwork on Atrial Fibrillation (AFNET),
which includes over 9,000 patients, 72% of eligible patients
received anticoagulation treatment, while 17% were only
given antiplatelet drugs, and as many as 11% of patients in-
dicated for anticoagulation received no therapy whatsoever
[3]. A survey by the West Birmingham Atrial Fibrillation
Project indicated that of 71 patients who were not treated
with warfarin, only 17% had any recorded contraindica-
tions [4]. A study in 16 German family practices showed
that there is room for improvement in monitoring, docu-
mentation quality and patient participation in anticoagu-
lant treatment [5]. OAC self-management, in which
patients self-monitor their INR (International Normalized
Ratio) values and self-adjust their medication dosages, is a
possible option to increase the involvement of patients in
their antithrombotic treatment. Studies confirm that
thromboembolic events occur less frequently in patients
performing self-management [6,7], and this is also true of
elderly patients [8].
However, little is known about the quality of routine

anticoagulation therapy in German family practices.
Since March 2012, the Institute of General Practice,
Goethe-University Frankfurt, Germany, has therefore
been conducting the cluster randomized controlled
PICANT trial (Primary Care Management for Optimized
Antithrombotic Treatment), primarily in family practices
in the state of Hesse, Germany, on patients with a long-
term indication for OAC [9]. The aim of the PICANT
study is to find out whether a best practice model that
includes major elements of case management and pa-
tient education, such as self-management, can improve
antithrombotic management in primary health care in
terms of reducing major thromboembolic and bleeding
events over a follow up period of 2 years.
The aim of this paper is to assess treatment with antico-

agulants in German family practices on the basis of the
screening results of the PICANT trial by determining to
what extent over- and under-treatment exist, finding out
how many screened patients have INR values within their
therapeutic target ranges, and by describing the distin-
guishing characteristics of screened patients with a long-
term indication for OAC. The manuscript adheres to the
STROBE Statement/Checklist [10].
Methods
Practices and patients were recruited between June 2012
and December 2012. The study was approved in June
2012 by the ethical review committee of the University
Hospital, Goethe-University Frankfurt, Germany.

Practice recruitment
The recruitment process has been described in detail else-
where [9]. In brief, we identified potentially eligible prac-
tices from a list provided by the Association of Statutory
Health Insurance Physicians (mandatory registration).
Practices were stratified according to the number of
inhabitants in the postal area in which the practice was
located. The address database was broken down into
groups according to the physician’s specialization (general
practitioner (GP), specialist in internal medicine, or
medical practitioner). As the registration list only contains
the names and addresses of family doctors, we mailed
information on the trial to 568 randomly selected prac-
tices (6% of all registered practices in 2012) and invited
them to participate. Inclusion criteria were only checked
for those who were interested in participation. The appro-
priate sample size was calculated and practice recruitment
stopped when 52 practices had enrolled, even though
further practices were interested in participating.

Patient recruitment
Each participating practice was visited after practice
recruitment, but before cluster randomization, and asked
to use the practice software to generate a screening list
of potentially eligible patients on the basis of predefined
instructions and search terms provided by the study
team members [9]. The GPs then checked the lists and
deleted eventual cases of patients that had only been
seen occasionally or had died in the meantime. Inclusion
criteria were then assessed by the GP and study team for
30 randomly selected patients from the list. A documen-
tation sheet was filled in for each screened patient. To
avoid a selection bias, the order of the patients assessed
for eligibility was chosen by means of the random number
generator function in Microsoft Excel®.

Data collection
The GP provided the following data for the screened pa-
tients: age, sex, long-term indication for OAC, antithrom-
botic medication, reasons for exclusion, most recent INR
value and date of assessment in the family practice, and
migration background. The GP was also asked to allocate
each patient’s level of compliance to one of three categories
(very good compliance, good compliance, non-compliant).
The study team determined the INR target range for each
individual patient according to current guideline recom-
mendations [11,12]. On the basis of the data provided by
the GP, the study team classified each screened patient in
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one of three categories (1: patients with a long-term indica-
tion for OAC and taking anticoagulants, 2: patients with a
long-term indication for OAC but not taking anticoagu-
lants, 3: patients without a long-term indication for OAC
but taking an anticoagulant on a permanent basis). Cat-
egory 1 represents patients receiving appropriate OAC
therapy, category 2 patients that are under-treated, and
category 3 patients that are over-treated.
In agreement with study protocol, only patients from

categories 1 and 2 were eligible for study participation [9].
The 30 identified patients from each practice were then
sent a letter of invitation to participate in the trial, and pa-
tient recruitment discontinued when 15 patients per prac-
tice had agreed in writing to participate. After successful
patient recruitment, the family practices were randomly
allocated to the best practice model (intervention group)
or routine care (control group) in a ratio of 1:1, using the
web-based randomization service Randomizer for Clinical
Trials (www.randomizer.at). IBM SPSS Statistics 20 was
used for descriptive statistical analysis.
Results
We screened 2,036 potentially eligible patients from 52
family practices. Of these, 275 did not meet the inclusion
criteria (e.g. patients with a single thromboembolic event
with low risk of recurrence and no long-term indication
for OAC, and patients with arterial disease (e.g. peripheral
artery disease) who were not eligible for study participa-
tion). The final study sample comprised 1,761 patients.
The mean age of the patients was 74.6 years (SD 10.4) and
52.7% of them were male. Figure 1 shows the screening
process in detail.
1,641 (93.2%) of the screened patients were receiving ap-

propriate therapy, i.e. they had a long-term indication for
OAC and received it (category 1). A further 78 (4.4%)
were under-treated (category 2), i.e. they had a long-term
indication for OAC but received no corresponding ther-
apy. The majority (94.9%) of patients in category 2 had
atrial fibrillation / flutter with a CHA2DS2VASc-Score of
>1 for which therapy with OAC is recommended [13].
Three patients had recurrent deep venous thromboembol-
ism and one a pulmonary embolism with a previous
episode of thromboembolism.
The remaining 42 (2.4%) screened patients were over-

treated, i.e. they took an anticoagulant on a permanent
basis despite having no long-term indication for it (cat-
egory 3). Examples of ‘over-treated’ patients were those
that previously had deep venous thromboembolism with a
low risk of recurrence and for whom treatment could have
been discontinued. Most category 3 patients were taking
coumarins (95.2%), with only two on NOACs (1 dabiga-
tran, 1 rivaroxaban). While assessing patients for their eli-
gibility, we recommended to GPs that he or she perform a
reappraisal to check whether the patient’s indication had
expired.
The main indication for OAC was atrial fibrillation/flut-

ter (1,415 patients, 80.4%). Most patients (1,554, 88.2%)
were receiving coumarins, while 107 (6.1%) were taking
NOACs (46 dabigatran, 61 rivaroxaban). 149 patients
(8.5%) performed OAC self-management (measured INRs
and adjusted doses themselves) and 1 patient tested himself
but received help in adjusting the dose. According to the
GPs, 160 (9.1%) of the screened patients had a migration
background. According to their GPs, the majority (65.7%)
of screened patients demonstrated very good compliance,
and only 7.3% were regarded as non-compliant. INR values
were available for 1,504 patients, of whom 1,013 (67.3%)
patients presented values within the therapeutic target
ranges recommended in guidelines. Table 1 shows patient
characteristics in detail.
All patients in categories 1 and 2, i.e. a total of 1,719

(97.6%), were initially considered eligible for study par-
ticipation, but 250 (14.5%) of them were later recognized
as meeting at least one exclusion criterion and did not
participate in the trial (as shown in Table 2). The main
reason for exclusion was dementia (44.4%). In the end,
1,469 (83.4%) of the original group of patients received
written information and were invited to participate in
the trial. 52 practices and 736 patients were randomized
into the study.

Discussion
The screening results of the PICANT trial revealed that
over 90% of the mainly elderly patients received appro-
priate long-term oral anticoagulation that was within
their therapeutic INR target ranges over 65% of the time.
Patients on new antithrombotic medications were rare
when the study began, and self-management of OAC
was performed by fewer than 10% of patients.
Our findings are consistent with those of a study by

Nilsson et al. that aimed to assess warfarin treatment in
Swedish primary health care centres [14]. Patient charac-
teristics such as age, sex, and the primary indications for
treatment (firstly atrial fibrillation and secondly deep ven-
ous thrombosis) were comparable. However, in contrast
to Nilsson et al. we also included patients taking antiplate-
let drugs and NOACs which had not been approved in
early-2000 when Nilsson’s study was conducted. As part
of PICANT, we will follow up on our patients over a
period of 2 years and expect to see a shift from the old to
the new drugs. In Germany, the numbers of prescriptions
for the NOACs dabigatran and rivaroxaban increased
sharply in 2012, rising almost 400% in the case of dabiga-
tran and more than 1,000% for rivaroxaban [15]. However,
further research into the use of NOACs under practice
conditions is needed [16]. The reasons why GPs are en-
couraging patients to switch to the new antithrombotic

http://www.randomizer.at/


Figure 1 The screening process in detail and the results of the screening.
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drugs (dabigatran, rivaroxaban, apixaban) will be exam-
ined at the end of the trial [9].
In contrast to several other studies, the number of pa-

tients receiving appropriate OAC therapy was high. As
mentioned in the introduction, under- and over-treatment
were found to be extremely common in the AFNET trial
[3] and the West Birmingham Atrial Fibrillation Project
[4]. In addition, a systematic review by Ogilvie et al. dis-
covered that patients with atrial fibrillation and a high
risk of stroke were under-treated with oral anticoagu-
lants in the majority of identified studies [17]. In our
study only about 4.4% of patients were under-treated, and
most of those had atrial fibrillation with a CHA2DS2-
VASc-Score >1. The percentage who were over-treated



Table 2 Number of patients excluded

Reason for exclusion n (%)

Dementia 111 (44.4%)

Life expectancy <6 months 21 (8.4%)

Lack of German language skills 20 (8.0%)

Residence in nursing home or residential care home 14 (5.6%)

Psychosis 5 (2.0%)

Severe sight disorder or auditory defect 9 (3.6%)

Alcohol or drug abuse 5 (2.0%)

Other reasons for exclusion 65 (26.0%)

Total 250 (100%)

Table 1 Characteristics of screened patients

Patient characteristics n = 1,761 (%)

Mean age years (SD) 74.6 (10.4)

Sex

Male 928 (52.7%)

Female 833 (47.3%)

Long-term indication for oral anticoagulation therapy

Atrial fibrillation/flutter 1,415 (80.4%)

Recurrent venous thromboembolism 142 (8.1%)

Recurrent pulmonary embolism 37 (2.1%)

Mechanical heart prosthesis 93 (5.3%)

Intracardiac thrombus 10 (0.6%)

Other indication 22 (1.2%)

No long-term indication 42 (2.4)

Antithrombotic medication*

Coumarin 1,554 (88.2%)

Dabigatran 46 (2.6%)

Rivaroxaban 61 (3.5%)

Antiplatelet therapy 55 (3.1%)

Other antithrombotic medication 11 (0.6%)

No antithrombotic medication 34 (2%)

Within therapeutic INR target range** 1,013 (67.3%)

Patient self-management

INR self-measuring and dose adjustment 149 (8.5%)

INR self-testing and dose adjustment by GP 1 (0.1%)

Patients with migration background 160 (9.1%)

Patients compliance assessed by GP

Very good compliance 1,157 (65.7%)

Good compliance 450 (25.6%)

Non-compliant 129 (7.3%)

No assessment available 25 (1.4%)

*Apixaban had not been approved at the time of screening.
**INR measurements available for 1,504 patients (89% of patients from
category 1 (appropriate OAC treatment) and 3 (over-treatment with
oral anticoagulants)).
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and had no further indication for OACs was also low
(2.4%). We suspect that one of the main reasons for over-
and under-treatment among patients is that some patients
do not regularly attend the practice and that necessary
changes to their treatment are simply overseen, either due
to higher risk (possibly as a result of increasing age, or
new co-morbidities), or because the initial indication has
expired. A current UK study on the use of anticoagulants
in family practices found that one third of patients with
atrial fibrillation who were indicated for oral anticoagula-
tion do not receive any such therapy [18]. However, it
should be borne in mind that good reasons sometimes exist
not to treat patients with oral anticoagulants (e.g. contrain-
dications, bleeding complications, or a high risk of falls, es-
pecially in elderly patients). Over 67% of the patients we
screened had INR values (based on only one measurement)
within their therapeutic INR target ranges, which is consist-
ent with a systematic review written by Wan et al. that pre-
sents results from 6 randomized controlled trials [19]. Our
INR screening results compare favourably with a German
study conducted in 2007, which reported that only about
55% of patients with atrial fibrillation had INR values within
their recommended target ranges [20].
Only about 8% of all screened patients with a long-

term indication for OAC actually performed OAC self-
management. As early as 2009, about 150,000 patients in
Germany were self-monitoring their INR-values and
self-adjusting their dosages accordingly [21]. On the as-
sumption that about 1 million patients in Germany take
coumarins [15], the proportion of patients performing
self-management in our study is lower than in the
German population as a whole. Self-management helps
prevent thromboembolic complications [6,7], indicating
that strategies aimed at increasing patient involvement
may enhance chronic illness care [22]. Self-monitoring is
also one important attribute of the intervention group in
the PICANT trial [9], for which final results will be
presented after study completion in March 2015.
This paper only presents one cross-sectional investigation

in German family practices without any stratification of the
German population as a whole. Nevertheless, we believe
our sample is representative, as we randomly selected GPs
and their patients in accordance with good clinical practice
guidelines [9]. Dementia was the main reason for exclusion
from our study, as expressed in a patient’s inability to pro-
vide informed consent. That may have led to some bias,
but dementia alone is no reason to deny a patient anticoa-
gulation therapy and these patients were still included in
the screening results presented in this manuscript.

Conclusions
The screening results show that most participants in the
PICANT trial are receiving appropriate OAC therapy, and
only a minority of patients taking oral anticoagulants are
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over- or under-treated. The proportion of inappropriately
treated patients in our study is also much lower than
reported in comparable studies, despite similar patient
characteristics. From the onset of the study, the quality of
anticoagulation therapies was high, and since the new oral
anticoagulants have only recently been approved, most
patients were still on coumarins.
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