
Original article | Published 06 October 2017 | doi:10.4414/smw.2017.w14503
Cite this as: Swiss Med Wkly. 2017;147:w14503

Quality of vitamin K antagonist oral
anticoagulation in 322 patients with atrial
fibrillation – real-life data from a survey in
Eastern Switzerland
Maeder Micha T.a, König Tabeaa, Bogdanovic Sanjaa, Schneider Irenea, Eugster Wernerbc, Ammann Petera, König Mariuse,
Beer Jürg H.d, Rickli Hansa

a Cardiology Department, Kantonsspital St. Gallen, Switzerland
b Herzteam Wil, Switzerland
c Aerztenetz “Xundart”, Wil, Switzerland
d Internal Medicine Department, Kantonsspital St. Gallen, Switzerland
e Internal Medicine Department, Kantonsspital Baden and Molecular Cardiology, University Hospital of Zurich, Switzerland

AIM OF THE STUDY: To better appreciate the role of the
non-vitamin K oral anticoagulants (NOACs) for patients
with non-valvular atrial fibrillation in Switzerland we aimed
to assess the quality of vitamin K antagonist (VKA) antico-
agulation in daily practice.
METHODS: In a cross-sectional study, clinically stable pa-
tients on VKA treatment for non-valvular atrial fibrillation
for at least 6 months, documentation of international nor-
malised ratio (INR) values for at least 3 months and with
at least two INR values were included. The percentage of
INR values within the therapeutic range of 2.0 to 3.0 and
the time in therapeutic range (TTR; Rosendaal method)
and predictors for these measures of VKA anticoagulation
quality were assessed.
RESULTS: We studied 332 patients (62% male, mean
age 74 ± 9 years) with median (interquartile range)
CHA2DS2Vasc and HAS-BLED scores of 4 (3–5) and 3
(2–4) points. The median number of INR values per pa-
tient was 8 (5–14), and the average interval between INR
measurements was 20 (13–27) days. The percentage of
INR values between 2.0 and 3.0 was 67% (50–83%). The
median TTR was 69% (51–89%), and TTR ≥65% was
found in 202 (61%) patients. Independent predictors of
≥80% INR values between 2.0 and 3.0 included a longer
interval between INR measurements and the non-use of
spironolactone. The non-use of amiodarone and spirono-
lactone and a longer interval between INR measurements
were the only independent predictors of a TTR ≥65%.
CONCLUSIONS: The quality of VKA anticoagulation in
Switzerland is highly variable. Importantly, only 60% of pa-
tients achieve a TTR ≥65%, which is currently considered
to be the minimal acceptable TTR required for VKA thera-
py. There are few clinical predictors of a good VKA antico-
agulation quality. These data may represent a novel basis

for decision making regarding the choice of anticoagula-
tion for atrial fibrillation in Switzerland.
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Introduction

A key clinical question to address in every patient with
atrial fibrillation (AF) is whether long-term oral anticoag-
ulation (OAC) is required, and if yes, which type of OAC
should be used. Current guidelines recommend the use of
the CHA2DS2Vasc score to determine whether the throm-
boembolic risk reduction by OAC outweighs the concomi-
tantly increased risk of bleeding [1]. In male AF patients
with a CHA2DS2Vasc score of 2 or more and in female
AF patients with a CHA2DS2Vasc score of 3 or more,
OAC is clearly recommended (class I indication), and in
males with a CHA2DS2Vasc score of 1 and in females
with a CHA2DS2Vasc score of 2, OAC should be consid-
ered (class IIa indication), but decisions should be individ-
ualised [1]. A key assumption underlying these recommen-
dations is that an effective and safe mode of OAC is used.
This can be achieved by use of either vitamin K antago-
nist (VKA) OAC with a high time in the therapeutic range
(TTR) (i.e., an INR of 2.0–3.0) or non-vitamin K antago-
nist oral anticoagulants (NOACs) [1]. In studies showing
comparable thromboembolic risks in AF patients treated
with VKA or NOACs, the mean TTR values were between
55 und 65% in the VKA-treated patients [2–5]. Thus, in
practice a TTR in this range must be achieved to ensure
that VKA therapy is likely to provide a similar throm-
boembolic risk reduction as NOACs. The Swedish nation-
al registry has revealed that a TTR of ≈75% is achievable
[6], and that VKA therapy is very safe and effective under
these circumstances [7].
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However, several studies have shown that in clinical prac-
tice TTR is less optimal [8–11]. Current guidelines, there-
fore, give a preference to NOACs over VKAs for the initi-
ation of OAC and suggest a switch from VKAs to NOACs
if there is evidence of insufficient TTR [1]. Importantly, in-
formation on the quality of VKA anticoagulation is mainly
based on data from OAC clinics and from patients treated
with warfarin [8]. However, in many patients VKA ther-
apy is not managed by OAC clinics but by general prac-
titioners (GPs), and in Europe VKAs other than warfarin
are commonly used. Little is known about the quality of
VKA therapy in this situation, the main reason being the
lack of larger international normalised ratio (INR) data-
bases for patients managed outside of OAC clinics. There
are arguments for both better (e.g., long-term contact with
patients, knowledge of comorbidities and nutrition behav-
iours, etc.) and worse (e.g., less systematic approach to
VKA prescription) VKA OAC management by GPs com-
pared with OAC clinics. In addition, there are pharmaco-
kinetic differences between warfarin and phenprocoumon
(the most commonly used VKA in Europe) that may have
an effect on OAC quality, i.e., a longer half-life for phen-
procoumon than for warfarin [12]. To better appreciate the
role of NOACs for patients with non-valvular AF in daily
practice in Switzerland we performed a survey of the real-
life quality of VKA OAC (percentage of INR values with-
in the therapeutic range and TTR) in Eastern Switzerland.
We hypothesised that VKA OAC quality in daily practice
would be worse than in study settings.

Materials and methods

Patients
In a cross-sectional study, clinically stable patients either
seen as outpatients or electively admitted as inpatients in
the Cardiology Department of the Kantonsspital St. Gallen
with VKA treatment for non-valvular AF for at least 6
months, documentation of INR values over a period of at
least 3 months with at least two INR values, and available
INR booklet (a pocket card consisting of a calendar where
INR values and VKA dose prescriptions are entered by
the GP or other physicians) at the time of hospital admis-
sion were included between January 2011 and December
2014. These criteria were applied to make sure that patients
were in a chronic state of VKA anticoagulation. Avail-
able VKAs in Switzerland include phenprocoumon (Mar-
coumar®) and acenocoumarol (Sintrom®), whereas war-
farin is not available. In Switzerland, there are no OAC
clinics. Measurement of INR and VKA dose prescription
is performed by GPs in the vast majority of patients. Inpa-
tients were typically included when admitted for elective
cardiac catheterisation or other procedures, including
catheter ablation or pacemaker implantation. All these pro-
cedures are performed with uninterrupted OAC at the Car-
diology Department of the Kantonsspital St. Gallen, and
this is explicitly communicated to referring cardiologists,
GPs and external hospitals. Apart from the presence of
valvular AF (mechanical prosthesis or at least moderate
mitral stenosis) or concomitant conditions requiring a dif-
ferent INR range (e.g., patients with chronic thromboem-
bolic pulmonary hypertension), there were no exclusion
criteria. All patients provided oral and written informed

consent, and the local Ethics Committee approved the
study.

Data extraction
A photocopy of the INR booklet was obtained. Clinical in-
formation including patient history, underlying cardiac dis-
ease, comorbidities and co-medication was obtained from
the clinic information system or hard copies of patient
histories. The CHA2DS2Vasc [1], HAS-BLED [1], and
SAMe-TT2R2 [13] scores were calculated for all patients.
The CHA2DS2Vasc score is used to quantify the throm-
boembolic risk. The following items contribute to the
score: Congestive heart failure (1 point), Hypertension (1
point), Age ≥75 years (2 points), Diabetes (1 point), previ-
ous Stroke (2 points), Vascular disease (1 point), age 65-74
(1 point), and female gender (1 point). The HAS-BLED
score is used to quantify the bleeding risk. The following
items contribute to the score (1 point for each): Hyperten-
sion, Abnormal liver/renal function, Stroke, Bleeding his-
tory or predisposition, Labile INR, Elderly (>65 years),
and Drugs/alcohol. The SAMe-TT2R2 score has been pro-
posed as a tool to predict INR stability [13]. The follow-
ing items contribute to the score: female Sex (1 point),
Age <60 years (1 point), Medical history (1 point if more
than two of the following: hypertension, diabetes, coro-
nary artery disease/myocardial infarction, peripheral arteri-
al disease, congestive heart failure, prior stroke, pulmonary
disease, hepatic, or renal disease), Treatment (mainly
amiodarone, 1 point), Tabacco use (2 points), and non-
white Race (2 points).

Data analysis
All available INR data and intervals between INR mea-
surements were manually extracted and included in the
analysis. Descriptive statistics are expressed as mean ±
standard deviation, or median (interquartile range [IQR])
for continuous variables, and as numbers and percentages
for categorical variables. The quality of VKA OAC was
assessed in two ways. First, the percentage of INR values
within the therapeutic range of 2.0 to 3.0 was assessed.
Second, the TTR was estimated according to the
Rosendaal’s method of linear interpolation [14]. Linear re-
gression analysis was performed to assess multivariate pre-
dictors of the percentage of INR values within the thera-
peutic range and TTR as continuous variables. Multivari-
ate logistic regression was performed to assess predictors
of a high (≥80%) and low (≤50%) percentage of INR val-
ues within the therapeutic range. These cut-offs are arbi-
trary, but plausible from a clinical point of view. Multi-
variate logistic regression was performed to predict a TTR
≥65%. This cut-off for dichotomised TTR was selected as
it is considered to represent the minimal TTR value re-
quired for acceptable VKA OAC quality [12]. Selection of
covariates for the multivariate analysis was based on the
results of the univariate analysis. All available and report-
ed patient characteristics were included in the univariate
analysis. Stepwise backward models were used. The lev-
el of statistical significance was set at a 2-tailed probabil-
ity value ≤0.05. Statistical analysis was performed using
the IBM® SPSS® for Windows® software (version 20.0,
SPSS® Inc., Chicago, Illinois, USA).
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Results

Study population
A total of 401 patients with available INR booklets were
screened for inclusion in the study. The final study popula-
tion who fulfilled all inclusion criteria comprised 332 pa-
tients (62% male, mean age 74 ± 9 years). Patient charac-
teristics and drug therapy are presented in table 1. The me-
dian CHA2DS2Vasc and HAS-BLED scores were 4 (IQR
3–5) and 3 (IQR 2–4) points. The median SAMe-TT2R2

score was 2 (IQR 1–2) points.

INR values
A total of 3672 INR values were available for the analysis.
The median number of INR values per patient was 8 (IQR
5–14). The median observation period per patient was 158
(IQR 103–246) days with a median average interval be-
tween INR measurements of 20 (IQR 13–27) days. The
median percentage of INR values between 2.0 and 3.0 was
67% (IQR 50–83%). The median percentages of subthera-
peutic (<2.0) and supratherapeutic (>3.0) INR values were
16% (IQR 0–32%) and 10% (IQR 0–25%), respectively. In
105 (32%) patients, ≥80% INR values were in the range of
2.0 to 3.0, whereas 82 (25%) patients had <50% of values
in this range (fig. 1A). The median TTR was 69% (IQR
51–89%). A TTR ≥80% was seen in 134 (40%) patients,
whereas 74 (22%) patients had a TTR <50% (fig. 1B). A
TTR ≥65% was found in 202 (61%) patients.

Predictors of a high and low percentage of INR values
between 2.0 and 3.0
In table 2, univariate and multivariate predictors of the per-
centage of INR values in the therapeutic range expressed
as a continuous and dichotomised variable are shown. The
non-use of amiodarone and a longer interval between INR
measurements were the only independent predictors of a
higher percentage of INR values in the therapeutic range
when expressed as a continuous variable. There was no
significant correlation between percentage of INR values
between 2.0 and 3.0 and the SAMe-TT2R2 score (Spear-
man r = −0.09; p = 0.09). Independent predictors of ≥80%
INR values between 2.0 and 3.0 included a longer interval
between INR measurements and the non-use of spironolac-
tone (table 2). The only independent predictor of <50% of
values in the therapeutic range was a shorter interval be-
tween INR measurements (table 2). The use of amiodarone
was a predictor of <50% of values in the therapeutic range
in the univariate but not in the multivariate analysis (p =
0.08). Other patient characteristics were not independent-
ly related to a high or low percentage of INR values in the
therapeutic range.

Predictors of high and low TTR
Univariate and multivariate predictors of TTR expressed
as a continuous and dichotomised variable are shown in
table 3. Absence of dyslipidaemia, the non-use of amio-
darone and spironolactone, and a longer interval between
INR measurements were independently associated with a
higher TTR expressed as a continuous variable. There was
no significant correlation between TTR expressed as a con-
tinuous variable and the SAMe-TT2R2 score (Spearman

r = −0.08; p = 0.13). The non-use of amiodarone and
spironolactone and a longer interval between INR mea-

Table 1: Patient characteristics (n = 332).

Variable Result

Age (years) 74 ± 9

Gender (male/female) 206 (62%) / 126(38%)

Body mass index (kg/m2) 28.3 ± 4.9

Cardiac disease

Hypertensive heart disease 157 (48%)

Coronary artery disease 61 (19%)

Valvular heart disease 57 (17%)

Other cardiac disease 53 (16%)

Left ventricular ejection fraction (%) 55 (41–60)

Atrial fibrillation classification

Permanent 103 (31%)

Non-permanent 229 (69%)

European Heart Rhythm Association class 2 (1–2)

Diabetes 65 (19%)

Hypertension 273 (82%)

Dyslipidaemia 197 (59%)

Previous stroke / transient ischaemic attack 63 (19%)

Previous cardiac surgery

Coronary artery bypass grafting 31 (9%)

Valve surgery 14 (4%)

Other 23 (7%)

Smoking

Current 31 (9%)

Previous 110 (33%)

Alcohol consumption

Current 149 (45%)

Previous 11 (3%)

Type of Vitamin K antagonist (phenpro-
coumon/acenocoumarol)

328 (99%) / 4 (1%)

Comedication

Aspirin 42 (13%)

Clopidogrel 13 (4%)

Statin 156 (47%)

Angiotensin converting enzyme inhibitor /
angiotensin receptor blocker

224 (67%)

Beta-blocker 246 (74%)

Verapamil, diltiazm 63 (19%)

Amlodipine 19 (6%)

Digoxin 32 (10%)

Amiodarone 65 (20%)

Dronedarone 5 (2%)

Sotalol 5 (2%)

Class I antiarrhythmic drug 6 (2%)

Loop diuretic 149 (45%)

Thiazide 77 (23%)

Nitrate 31 (9%)

Spironolactone 56 (17%)

Thromboembolic and bleeding risk

CHA2DS2Vasc-Score (points) 4 (3–5)

HASBLED score (points) 3 (2–4)

Data are given as number (percentages), mean standard ± deviation,
or median (interquartile range). CHA2DS2Vasc score: Congestive heart
failure (1 point), Hypertension (1 point), Age ≥75 years (2 points), Dia-
betes (1 point), previous Stroke (2 points), Vascular disease (1 point),
age 65-74 (1 point), and female gender (1 point). EHRA class: Eu-
ropean Heart Rhythm Association class. 1 = no symptoms, 2 = mild/
moderate symptoms, 3 = severe symptoms, 4 = disabling symptoms.
HAS-BLED score: Hypertension, Abnormal liver/renal function, Stroke,
Bleeding history or predisposition, Labile INR, Elderly (>65 years), and
Drugs/alcohol (one point for each item).
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surements were the only independent predictors of a TTR
≥65% (table 3).

Discussion

The present study showed that in a cross-sectional sample
of VKA-treated AF patients with INR measurements and
VKA (phenprocoumon in the vast majority of patients)
dosing done by GPs in Eastern Switzerland, the OAC qual-
ity was highly variable. The median TTR was 69%, which
is at least as good as the average OAC quality in clinical
studies using warfarin [2–5]. In one third of patients, ≥80%
of all INR values were within the therapeutic range of 2 to
3, 40% of patients had a TTR ≥80%, and 60% of patients
had a TTR of at least 65%. On the other hand, one quarter
of patients had less than 50% of INR values in the thera-
peutic range, and 22% had a TTR <50%, which represents
a situation where patients are exposed to an increased risk
of thromboembolic events and/or bleeding, and where the
VKA OAC does not confer a benefit [15].
The present study included a limited number of patients.
Still, the results represent novel and clinically relevant in-
formation. Although AF is very common, and a large num-
ber of patients in Switzerland have been on VKA therapy
for years, the quality of this treatment has never been sys-
tematically assessed, most likely because of lack of alter-
natives to VKA and the idea that there is little room for
improvement. However, this has changed a great deal in re-
cent years. The NOACs are available, they are increasing-
ly prescribed [16], and they have received a prominent role
in guidelines [1]. In addition, cost-effectiveness analyses

Figure 1: Bar graph showing the proportion of patients with high
(≥80%), intermediate (50–79%), and low (<50%) percentage of
percentage of international normalised ratio (INR) values in the
therapeutic range (panel A) and high (≥80%), intermediate
(50–79%) and low (<50%) time in therapeutic range (TTR, panel
B).

[17, 18], including a Swiss model [19], have suggested that
NOACs may be cost-effective compared with VKAs. Fur-
thermore, data on TTR from several countries and health-
care systems and from clinical trials and registries have be-
come available [2–5, 8–10, 20]. Thus, an analysis of VKA
quality in Switzerland was clearly needed. The gut feel-
ing of many Swiss doctors about VKA quality in Switzer-
land, based on impressions from INR booklets, has been
only moderately optimistic (personal communication, M.T.
Maeder). The present analysis highlights, however, that
simply counting INR values in the therapeutic range of 2
to 3 can be misleading and that calculating TTR is indeed
helpful in appreciating VKA treatment quality (fig. 2).
Recently, the results of the German thrombEVAL cohort
study were published, which included patients with phen-
procoumon OAC for a variety of indications including AF,
venous thrombosis and prosthetic heart valves (n = 2771).
The TTR in this registry was 66% for patients in “regu-
lar medical care”, which is in line with the present find-
ings [20]. In patients managed by a specialised coagulation
service, an even higher TTR of 76% was achieved [20].
It has also been shown that patients performing INR self-

Table 2: Predictors of high/low percentage of INR values between 2.0
and 3.0.

Univariate p-value Multivariate p-value

Percentage of INR values between 2.0 and 3.0 as a continuous
variable

EHRA class −0.154 0.007 NS

Permanent AF 0.149 0.007 NS

Amiodarone −0.140 0.01 −0.115 0.03

Loop diuretic −.157 0.004 NS

Spironolactone
use

−0.127 0.02 NS

HASBLED score −0.103 0.063 NS

Interval between
INR measure-
ments

0.273 <0.001 0.261 <0.001

Percentage of INR values between 2.0 and 3.0 ≥80%

Permanent AF 2.05
(1.26–3.35)

0.004 NS

EHRA class 0.68
(0.50–0.93)

per class

0.02 NS

Spironolactone
use

0.41
(0.20–0.85)

0.02 0.43
(0.20–0.93)

p = 0.03

Interval between
INR measure-
ments

1.08
(1.05–1.10)

per day

<0.001 1.08
(1.05–1.10)

per day

p<0.001

Percentage of INR values between 2.0 and 3.0 <50%

Permanent AF 0.45
0.25–0.83)

0.01 NS

EHRA class 1.48
(1.07–2.03)

per class

0.02 NS

Amiodarone use 2.15
(1.20–3.84)

0.01 NS

Number of INR
values

1.04
(1.01–1.07)

0.003 NS

Interval between
INR measure-
ments

0.92
(0.89–0.95)

per day

<0.001 0.92
(0.89–0.95)

per day

p<0.001

Data are presented as standardised β or odds ratio (95% confidence
interval). AF = atrial fibrillation; EHRA class = European Heart Rhythm
Association class: 1 = no symptoms, 2 = mild/moderate symptoms, 3
= severe symptoms, 4 = disabling symptoms; HAS-BLED score: Hy-
pertension, Abnormal liver/renal function, Stroke, Bleeding history or
predisposition, Labile INR, Elderly (>65 years), and Drugs/alcohol (one
point for each item); NS = not significant.
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testing and self-management achieve a high TTR. The pre-
sent findings and those from the significantly larger Ger-
man registry suggest that approximately 60% VKA-treated
AF patients fulfil the minimal TTR requirement of 65%.
The German registry [20] and the Swedish registry [6] also
make clear that there is still room for improvement in INR
control. On the other hand, there are a significant pro-
portion of VKA-treated patients who are outside the TTR
range for whom a benefit from VKA compared with no
treatment can be expected [15]. In contrast, the data sug-
gest that in some patients VKA therapy may even cause
harm. Thus, these data may therefore represent a novel ba-
sis for decision-making regarding OAC type in Switzer-
land.
Attempts have been made to find ways to predict which pa-
tients will be able to achieve a good OAC stability when
using a VKA. Recently, the SAMe-TT2R2 score has been
developed and validated as a tool to identify patients with

Table 3: Predictors of high time in therapeutic range (TTR).

Univariate p-value Multivariate p-value

TTR as a continuous variable

Dyslipidaemia −0.104 0.06 −0.110 0.041

Amiodarone −0.125 0.023 −0.110 0.041

Loop diuretic −0.114 0.038 NS

Spironolactone
use

−0.133 0.015 −0.133 0.014

HASBLED
score

−0.098 0.08 NS

Interval be-
tween INR
measurements

0.182 0.001 0.164 0.002

TTR ≥65%

Amiodarone 0.52
(0.30–0.89)

0.02 0.57
(0.32–0.99)

0.049

Spironolactone
use

0.45
(0.25–0.81)

0.008 0.47
(0.26–0.85)

0.012

HASBLED
score

0.84
(0.71–1.01)

0.07 NS

Interval be-
tween INR
measurements

1.04
(1.02–1.07)

per day

<0.001 1.04
(1.02–1.06)

per day

0.001

Data are presented as standardised β or odds ratio (95% confidence
interval). HAS-BLED score: Hypertension, Abnormal liver/renal func-
tion, Stroke, Bleeding history or predisposition, Labile INR, Elderly (>65
years), and Drugs/alcohol (one point for each item; NS = not significant.

Figure 2: Hypothetical example of a patient highlighting the supe-
riority of time in therapeutic range (TTR) compared with the per-
centage of international normalised ratio (INR) values in the thera-
peutic range to estimate the time spent in the therapeutic INR
range of 2.0 to 3.0 (green). The percentage of INR values in the
therapeutic range is 50%, whereas TTR is 79%.

good INR stability during VKA therapy [13]. However, the
score has been tested in warfarin-treated cohorts, and we
found no significant correlation between the SAMe-TT2R2

score and TTR or the number of INR values in the ther-
apeutic range. We found only scarce predictors of a high
TTR and/or a high number of INR values in the thera-
peutic range, which is also in line with previous observa-
tions [21]. The analysis revealed an association between
amiodarone use and poor OAC control. This interaction
between amiodarone and VKA therapy is well known [21],
and the replication of this finding in the present dataset in-
creases the plausibility of the results. In addition, worse
INR stability was found in spironolactone users compared
with patients not on spironolactone. The mechanisms of
this association are not entirely clear but may be relat-
ed to the diuretic effect of spironolactone with subsequent
haemoconcentration and an increase in the concentration
of clotting factors [22], and also to unmeasured confound-
ing factors such as heart failure symptoms [21] or poor hy-
pertension control. The better quality of VKA anticoagu-
lation in patients with less frequent INR measurements is
most likely explained by the fact that patients with bet-
ter anticoagulation quality have fewer INR measurements
rather than the opposite.
The relatively high TTR in the present cross-sectional
study compared with the TTR in clinical trials using war-
farin is somewhat surprising. Pharmacokinetic differences
between warfarin and phenprocoumon may have played a
role, in particular the longer half-life of phenprocoumon
compared with warfarin [12].
The present study has a number of limitations. First, be-
cause the number of patients was relatively small, and
based on certain inclusion criteria (e.g., availability of the
INR booklet) and limited resources for the recruitment of
patients, a selection bias is possible. Second, the observa-
tion period was relatively short. A recent study has shown
that patients with a stable INR in the therapeutic range over
a certain period of time will not necessarily maintain this
good INR control in the coming months [23]. Thus, TTR
needs to be assessed repeatedly during long-term VKA
therapy to make sure that treatment is effective and safe.
Third, patient compliance would have been a key variable
in the present study setting. Unfortunately, there was no in-
formation on compliance. And finally, our study was per-
formed in one single institution in Eastern Switzerland,
and thus findings cannot automatically be applied for en-
tire Switzerland.
When putting this all together the data can be interpreted
as follows: approximately 60% of patients on VKA for
AF seem to fulfil the requirement for the minimal TTR
of 65%. If this TTR can be achieved during a longer-term
period, these patients can remain on VKA, depending on
patient and GP preference, if we follow the guidelines.
Importantly, these VKA-treated patients may also derive
“collateral benefits” [24] from their visits in the GP’s office
to check the INR, i.e., short be regular interactions with
the GP or his or her assistant which will allow discovery
of major changes in health status. On the other hand, there
are approximately 40% of patients who are not achieving a
sufficient INR control the reasons for which remain spec-
ulative but may belong to two main categories: a “difficult
patient” (interactions and other biological factors preclud-
ing good INR stability) or a non-compliant patient. The
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proportion of non-compliant patients is very hard to esti-
mate. Given that there were no patients with a constantly
non-therapeutic INR value around of 1.0 (no VKA effect)
but that both supratherapeutic (≈10%) and subtherapeutic
(≈16%) values contributed to the INR values outside the
therapeutic range, there were probably very few patients
who did not take VKA therapy at all. Still, non-compliance
with the prescribed VKA doses remains a possibility. We
think that the majority of patients not achieving a sufficient
INR were “difficult patients”, i.e., polymorbid and poly-
medicated patients. Thus, there seem to be up-to 40% of
VKA-treated patients who are likely to benefit from a
switch from VKA to NOAC.

Conclusions

The quality of VKA therapy for patients with AF in
Switzerland is highly variable. Approximately 60% of pa-
tients on VKA for AF seem to fulfil the requirement for
the minimal TTR of 65%. On the other hand, there are ap-
proximately 40% of patients who are not achieving a suffi-
cient INR control and in whom the best method to prevent
thromboembolism and bleeding needs to be reconsidered.
These patients seem to be candidates for a switch from
VKA to NOAC except for the patients in whom a poor
compliance is suspected. Thus, the present data may there-
fore represent a novel basis for decision making regarding
OAC type in Switzerland.
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