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Abstract

Introduction: The risk of complications in anticoagulation
therapy can be reduced by maximising the percentage of time
spent by the patient in the optimal therapeutic range (TTR).
However, little is known about the predictors of anticoagula-
tion control. The aim of this paper was to assess the quality of
anticoagulant therapy in patients on warfarin and to identify
the factors affecting its deterioration.

Material and methods: We studied 149 patients who required
anticoagulant therapy with warfarin due to non-valvular atrial
fibrillation and/or venous thromboembolism. Each patient un-
derwent proper training regarding the implemented treatment
and remained under constant medical care.

Results: The mean age of the patients was 68.8 + 12.6 years,
and 59% were male. A total of 2460 international normalised
ratio (INR) measurements were collected during the 18-month
period. The mean TTR in the studied cohort was 76 + 21%,
and the median was 80%. The level at which high-quality an-
ticoagulation was recorded for this study was based on TTR
values above 80%. Seventy-five patients with TTR > 80% were
included in the stable anticoagulation group (TTR > 80%); the
remaining 74 patients constituted the unstable anticoagula-
tion group (TTR < 80%). According to multivariate stepwise
regression analysis, the independent variables increasing the
risk of deterioration of anticoagulation quality were: arterial
hypertension (OR 2.74 [Cl 95%: 1.06-7.10]; p = 0.038), amiodar-
one therapy (OR 4.22 [Cl 95%: 1.30-13.70]; p = 0.017), and obe-
sity (OR 1.11 [Cl 95%: 1.02-1.21]; p = 0.013).

Conclusions: The presence of obesity, hypertension, or amio-
darone therapy decreases the quality of anticoagulation with
warfarin. High quality of anticoagulation can be achieved
through proper monitoring and education of patients.
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Streszczenie

Wstep: Powiktania leczenia przeciwzakrzepowego mozna
ograniczy¢ poprzez maksymalizacje czasu przebywania pa-
cjenta w optymalnym zakresie terapeutycznym (therapeutic
range — TTR). Wciaz jednak niewiele wiadomo na temat czyn-
nikéw predykcyjnych leczenia przeciwzakrzepowego. Celem
pracy byta ocena jakosci leczenia przeciwzakrzepowego u cho-
rych przyjmujacych warfaryne oraz identyfikacja czynnikéw
wptywajacych na jego pogorszenie.

Materiat i metody: Przebadano 149 pacjentéw wymagajacych
wigczenia leczenia przeciwzakrzepowego za pomocg warfary-
ny z powodu niezastawkowego migotania przedsionkéw i/lub
choroby zakrzepowo-zatorowej. Kazdy pacjent przeszedt odpo-
wiednie szkolenie odnosnie do wdrozonego leczenia i pozosta-
wat pod statg opieka lekarska.

Wyniki: Sredni wiek badanej populacji wynosit 68,8 + 12,6 roku,
a 59% stanowili mezczyzni. W okresie 18 miesiecy obserwa-
cji zebrano 2460 pomiaréw INR (international normalised ratio;
miedzynarodowy wsp6tczynnik znormalizowany), na podstawie
ktorych dla kazdego pacjenta wyliczono wartoéé TTR. Srednia
TTR w badanej grupie wyniosta 76 + 21%, mediana 80%. Wyso-
ka jakos¢ leczenia przeciwzakrzepowego zostata oparta o war-
tos¢ TTR powyzej 80%. Siedemdziesieciu pieciu pacjentow z TTR
> 80% stanowito grupe ,stabilnej” antykoagulacji, pozostatych
74 pacjentéw — grupe ,,niestabilnej” antykoagulacji z TTR < 80%.
Wedtug analizy wieloczynnikowej regresji krokowej niezalezny-
mi zmiennymi zwiekszajacymi ryzyko pogorszenia jakosci lecze-
nia przeciwzakrzepowego byty: nadcisnienie tetnicze [OR 2,74
(95% Cl: 1,06-7,10), p = 0,038], leczenie amiodaronem [OR 4,22
(95% Cl:1,30-13,70); p = 0,017] i otytos¢ [OR 1,11 (95% Cl: 1,02-1,21),
p = 0,013]. W trakcie obserwacji nie stwierdzono wystepowania
powaznych krwawief oraz powiktaf zakrzepowo-zatorowych.
Whioski: Otytos¢ pacjenta, wspoétwystepowanie nadcisnienia tet-
niczego i terapia amiodaronem maja wptyw na zmniejszenie jako-
Sci leczenia przeciwzakrzepowego za pomoca warfaryny. Wtasci-
we monitorowanie i edukacja pacjentéw pozwalajg na uzyskanie
wysokiej jakosci leczenia przeciwzakrzepowego oraz ograniczenie
wystepowania powiktan krwotocznych i zakrzepowo-zatorowych.
Stowa kluczowe: warfaryna, TTR, leczenie przeciwzakrzepowe.
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Introduction

Despite the implementation of new anticoagulants,
vitamin K antagonists (VKA) are the only treatment option
for patients with prosthetic valves, valvular atrial fibrilla-
tion, or cardiac structural disease, as well as for the group
of less affluent patients [1, 2]. In anticoagulation therapy
using VKA, the lowest risk of complications is achieved by
maximising the time in the optimum therapeutic range
(TTR), with an international normalised ratio (INR) [3]. Ide-
ally, the INR should be maintained in the therapeutic range
most of the time, but many factors and types of drugs in-
fluence the attainment of this goal [4]. Patient-specific fac-
tors such as adherence to the therapeutic plan, appropriate
dosing, and reliable INR control are also very important.

The rates of both major bleeding and mortality have
been reported to be significantly higher in patients with
TTR below 60% compared to those with TTR above 75% [5].
Although TTR is routinely assessed, there is no consensus
on acceptable TTR values. Most patients spend less than
two thirds of their time within the therapeutic range [6].
The post hoc analysis of TTR values in the ACTIVE-W study
suggested that, with TTR below 58%, oral anticoagulation
(OAC) showed little, if any, benefit over antiplatelet therapy
in terms of preventing vascular events [7]. Inadequate anti-
coagulation should prompt interventions, such as increas-
ing patient education and referring patients for specialist
anticoagulation services.

The aim of this paper was to assess the quality of the
anticoagulant therapy employed in patients treated with
warfarin and to identify the factors affecting its deteriora-
tion.

Material and methods

The study was conducted on a population of 149 pa-
tients who had not been treated with anticoagulants and
were admitted to the Department of Cardiology of the Me-
dical University of Lodz in 2011-2012. The inclusion criterion
was the indication for anticoagulant therapy in patients
with non-valvular atrial fibrillation and/or venous throm-
boembolism. The exclusion criteria were: valvular heart
disease, prosthetic heart valves, unstable arterial hyperten-
sion (> 160/110 mmHg), alcohol abuse, a serious incident
of bleeding requiring blood transfusion, bleeding disorders,
active peptic ulcers, liver disease (ALT > 3 times the upper
reference level), and lack of consent for further contact.

Atrial fibrillation (AF) was diagnosed based on the rest-
ing electrocardiogram (ECG) and/or 24-hour Holter ECG
monitoring. Venous thromboembolism (VTE) included both
pulmonary embolism (PE) and deep vein thrombosis (DVT).
The diagnosis of PE and/or DVT was based on relevant clini-
cal presentations and the results of laboratory tests; it was
confirmed by imaging studies such as Doppler ultrasound,
echocardiography, computed tomography, and/or ventila-
tion/perfusion scans. Only patients with objectively proven
VTE were included in the study [8].

Atrial fibrillation patients with one or more stroke risk
factors (CHA,DS,-VASc score of > 1) were scheduled to re-
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ceive warfarin, after consideration of the patient’s decision.

The CHA,DS,-VASc score was calculated in accordance with

the guidelines of the European Society of Cardiology [2].

The bleeding risk of our patients was assessed with
the HAS-BLED score; one point was assigned for the pres-
ence of each of the following clinical features: hyperten-
sion, abnormal renal/liver function, stroke, bleeding history
or predisposition (e.g. bleeding diathesis, anaemia), labile
INR, older age (> 65 years), and drug therapy/alcohol intake
[2]. Haemorrhages were classified as major or minor. Major
bleeding was defined as any bleeding requiring the trans-
fusion of at least two units of red blood cells or a whole
blood equivalent, or bleeding associated with a variety of
more severe outcomes. Minor bleeding was any non-major
bleeding requiring the modification of the warfarin regi-
men (ecchymosis or haematoma, gastrointestinal bleeding,
urinary bleeding, or bloody sputum).

The following information was collected:

» demographic: age, sex, place of residence,

» clinical: smoking, body mass index (BMI), comorbidities
(arterial hypertension, diabetes mellitus, coronary artery
disease, dyslipidaemia, renal failure, previous stroke,
thromboembolic and bleeding events), and the use of
drugs (antiplatelet drugs, amiodarone, B-blockers, calci-
um blockers, angiotensin converting enzyme inhibitors,
sartans, statins, diuretics, digoxin, antibiotics, oral anti-
diabetic drugs),

* basic laboratory results: blood count, electrolytes, creati-
nine, glomerular filtration rate (GFR), glucose, lipids, liver
enzymes, bilirubin, C-reactive protein, D-dimers, INR his-
tory.

The use of drugs (antiplatelet, antihypertensive, and
antidiabetic) and diagnosis of particular diseases (hyper-
tension, diabetes, lipid disorders, coronary artery disease)
were consistent with the latest recommendations.

Warfarin dosing was managed by the cardiac team un-
der INR control (therapeutic range 2.0-3.0). In case of any
problems with the warfarin treatment, the patients had
the opportunity to consult the cardiologist via phone at
any time. The participants were informed about the diet
limitations required in order to improve the effectiveness
of the anticoagulant therapy. All the patients were usually
started on a 10 mg dose. During the first week of therapy,
dose adjustments were made based on the warfarin induc-
tion algorithm described by Kovacs et al. [9]. International
normalised ratios were routinely measured on days 3, 5,
and 10 of therapy. Subsequently, INRs were measured at
least once a month in the patient’s residence. The results
obtained during the first two weeks of therapy and the first
week of treatment interruption were not included in fur-
ther analysis. Throughout the follow-up, which lasted for 18
months, the patients were queried about compliance and
adverse events with each INR measurement.

Therapeutic range was calculated using the Rosendaal
method, which measures INR-specific person-time by in-
corporating the frequency of INR measurements and their
actual values, and assuming that changes between consec-
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utive INR measurements are linear over time. Using this ap-
proach, a percentage of days during which the INR values
are within a pre-specified range is obtained [10]. Therapeu-
tic range was calculated for interpolated INR values within
the recommended therapeutic range of 2.0 to 3.0.

Based on the median TTR, stable anticoagulation was
precisely defined in our study as TTR > 80%. The TTR value

Tab. I. Characteristics of the study group

Total (n = 149)

Follow-up (months)

Mean (standard deviation) 16 (4)
Age

Mean (standard deviation) 68 (13)

> 75 years 55 (37%)

65-74 years 38 (25%)

< 65 years 56 (38%)
Male (%) 88 (59%)

Medical history (%)
Atrial fibrillation

135 (91%)

Venous thromboembolism 14 (9%)
Pulmonary embolism 20 (83%)
Deep vein thrombosis 4 (17%)
Heart failure 41 (27%)
Hypertension (diagnosed) 116 (78%)
Diabetes mellitus 42 (28%)
Dyslipidaemia (treated) 107 (72%)
Coronary artery disease 62 (42%)
Myocardial infarction 42 (32%)
Previous stroke 19 (13%)
Medication (%)
B-blockers 131 (88%)
Statins 117 (79%)
ACE inhibitors 112 (75%)
Sartans 12 (8%)
Aspirin 56 (38%)
Clopidogrel 30 (20%)
Amiodarone 21 (14%)
CHA,DS,-VASC
1 7 (5%)
2 20 (13%)
3 43 (29%)
4 33 (22%)
5 19 (13%)
6 13 (9%)
SAMe-TT2R2
0 8 (5%)
1 78 (53%)
2 54 (36%)
>2 9 (6%)
336

was set at a high level compared with other studies [7].
The main purpose of this was to isolate a homogeneous
group of patients with well-maintained anticoagulant ther-
apy and then to search for the independent factors affect-
ing the deterioration of anticoagulation quality.

Informed consent was obtained from all the partici-
pants, and access to their medical records was approved by
the local Bioethics Committee.

The patients with TTR > 80% were assigned to the sta-
ble anticoagulation group (Group I; n = 75), while patients
with TTR < 80% formed the unstable anticoagulation group
(Group Il; n = 74).

Statistical analysis

Continuous variables were expressed as mean * stand-
ard deviation or median and interquartile range, while cat-
egorical variables were expressed as absolute numbers and
percentages. For comparison between the groups (qualita-
tive variables), 2 or x? test with Yates’ correction and 2 test
NW was used. The analysis of the quantitative variables
employed Student’s t-test (normal variable distribution
in both groups) and the Mann-Whitney test (non-normal
distribution). P values < 0.05 were considered statistically
significant. For BMI set ROC curve and determined the op-
timal cut-off points that have been assigned the sensitivity,
specificity, positive and negative predictive value (PPV and
NPV). The analysis included odds ratios (OR) and 95% con-
fidence intervals (95% Cl). Multivariate forward stepwise
logistic regression analysis was undertaken to identify
the independent risk factors for unstable anticoagulation.
Candidate variables were entered into the model with
a p-value less than 0.1. The analysis was performed using
Statistica 10 and SPSS 20 software.

Results

A total of 149 patients met the study criteria. In further
observation, we lost contact with three patients. Warfarin
was included in all patients, of whom 136 (91%) had atrial
fibrillation (paroxysmal 43%, persistent 38%, permanent
19%), and 13 (9%) venous thromboembolism (83% with
pulmonary embolism). The most frequent co-morbidity
was hypertension (78%), followed by dyslipidaemia (71%),
coronary artery disease (42%), and diabetes mellitus (28%).
Mean left ventricular ejection fraction (LVEF) was 51 + 12%
(median 54%). Twenty patients (13%) had LVEF < 35%. For
the studied population, the median of the CHA,DS,-VASc
score was 3. Patient characteristics are listed in Table I.

A total of 2460 INR values were obtained during
the 18-month period. Time in the TTR was calculated from
a median of 17 INR values per patient (range: 12 to 24).
The mean TTR in the cohort was 76 + 21%. Only 18.9% of
the patients had TTR below 60%. During the follow-up, an-
ticoagulant therapy was interrupted in 10 patients due to
dental procedures (7 patients) and coronary angiography
(3 patients).

Patients with unstable anticoagulation more often had
hypertension (p = 0.01) and higher BMI (p = 0.006). This
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group of patients also demonstrated a tendency for higher The whole study group was at a low risk of bleeding,
values of the CHA,DS,-VASc score and higher concentra-  with a median HAS-BLED score of 1 (99.9% of patients
tions of high-sensitivity CRP (hsCRP); moreover, amiodar- had HAS-BLED scores < 2, indicating low risk). During the
one therapy was administered more often to these pa- follow-up, there were no major bleeds. Minor bleeding (up-
tients (Table I). per respiratory 54%, gastrointestinal 19%, and urinary tract

Tab. Il. Characteristics according to stable vs. unstable anticoagulation. The results are presented as %, mean value + SD, and median
with interquartile range (IQR)

Tota - 149 T e
Age (years) 67.6 +12.3 67.9 +13.0 NS
BMI (kg/m?) 27.5+£3.99 29.8+5.32 0.006
CHA,DS,-VASc score 31+16 36+1.6 0.089
HAS-BLED 1.0 +£0.84 12+0.7 0.078
Ejection fraction (%) 51.6 +12.0 51.2 +13.8 NS
Dose of warfarin daily (mg) 4.7 +£1.26 4.6+176 NS
Dose of warfarin weekly (mg) 32.6 £9.01 319+ 12.3 NS
Laboratory results
Haemoglobin (g/dl)* 13.9 (12.8-15.2) 14 (12.8-14.8) NS
Platelets (103/pl) 215.7 £ 929 212.8 £67.5 NS
Sodium (mmol/1) 138 +2.35 136 + 16.3 NS
Potassium (mmol/l) 4.31+0.55 423 +0.48 NS
Urea (mg/dl)* 6.55 (4.8-7.9) 6.63 + 2.83 NS
GFR (ml/min/1.72 m?) 87.9 + 341 87.7 £34.6 NS
Glucose (mmol/l) 59+129 58 +1.26 NS
TCh (mmol/)* 4.65 (3.75-5.25) 45+1.18 NS
LDL (mmol/1) 26 +114 2.4 +0.99 NS
HDL (mmol/1)* 1.31 (1.07-1.48) 14 +£0.71 NS
TG (mmol/l) 13+057 14106 NS
ALT (IU/1) 29.2+17.4 26.4 +13.7 NS
AST (IU/1) 27.8+12.7 25.5+9.1 NS
hsCRP (mg/d) 40+59 57+6.1 0.081
Fibrinogen (g/l) 3815 412+16 NS
D-dimers (ug/ml) 1.02+14 1.01+14 NS
Clinical data (%)
Arterial hypertension 69 86 0.01
Previous stroke 12 13 NS
Coronary artery disease 53 50 NS
Heart failure 12 8 NS
Diabetes 24 32 NS
Dyslipidaemia 68 75 NS
Bleedings 6.7 16.2 0.06
Interruption of anticoagulant therapy (%) 6.6 6.8 NS
Medications (%)
Aspirin 36 39 NS
Clopidogrel 24 16 NS
Amiodarone 9.3 18.9 0.09
Antibiotics 53 5.4 NS

BMI — body mass index, GFR — glomerular filtration rate, TCh — total cholesterol, LDL — low density lipoproteins, HDL — high density lipoproteins, TG — triglycerides,
ALT — alanine aminotransferase, AST — aspartate aminotransferase, hsCRP — high sensitivity C-reactive protein, CAD — coronary artery disease, SD — standard devia-

tion, IQR — interquartile range, *non-normal data
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Tab. lll. Predictors of unstable anticoagulation in multivariate lo-
gistic regression analysis

Arterial hypertension 2.74 (1.06-7.10) 0.038
Amiodarone therapy 4.22 (1.30-13.70) 0.017
BMI (kg/m?) 1.11 (1.02-1.21) 0.013

Cl - confidence interval, OR — odds ratio, BMI — body mass index

27%) was observed in only 17 patients (11.4%), with no sta-
tistically significant difference between the study groups
(p = 0.06).

No thromboembolic complications were recorded dur-
ing the 18 months of follow-up.

According to multivariate stepwise regression analysis,
the independent variables for increased risk of worse an-
ticoagulation quality were arterial hypertension, amiodar-
one therapy, and obesity (Table IIl). From the ROC curve, the
cut-off point value for BMI > 27.75 kg/m? was determined
(AUC = 0.63; OR = 2.33, 95% Cl: 0.54-0.72, p = 0.006) with
sensitivity of 60.8%, specificity of 60%, PPV = 60%, and
NPV = 60.8% (Fig. 1).

Discussion

The present study revealed factors associated with
worse quality of anticoagulation in patients treated with
warfarin under the supervision of an experienced team.
Coexistence of arterial hypertension, obesity, and amiodar-
one therapy was associated with lower likelihood of stay-
ing within the target INR range.

In the studied population, the strongest independ-
ent predictor for inferior anticoagulation quality was ami-
odarone therapy (OR 4.22, p = 0.017). Similar results were
observed in AF patients treated with warfarin, who were
enrolled in the AFFIRM trial [11]. Treatment with amiodar-
one (8 = -0.03, p = 0.05), the main rhythm-control drug in
AFFIRM, had a negative effect on TTR [10]. However, the ef-
fect of amiodarone on INR variability had been known be-
fore. Amiodarone inhibits the hepatic metabolism of warfa-
rin, potentiating its anticoagulant effect and resulting in INR
prolongation and increased risk of bleeding [12, 13]. Despite
intensive monitoring and education of patients, amiodar-
one had a negative impact on the quality of anticoagulation.

In our study, worse quality of anticoagulation was as-
sociated with BMI above 27.75. Thus, we revealed that “un-
stable” anticoagulation might result from lower BMI values
than those described by Apostolakis et al. (BMI > 30; p =
0.02) [11]. The obtained BMI has a relatively low discrimina-
tory value, mainly due to the small number of patients. The
impact of obesity on the quality of anticoagulation may be
related to the differences in the pharmacokinetic param-
eters of drug metabolism [14]. Similarly to our results, in the
study of Apostolakis et al., arterial hypertension (8 = —0.04,
p < 0.0001) was also associated with lower TTR [11]. In con-
trast, this relationship was not confirmed in the Veterans
AffaiRs Study to Improve Anticoagulation (VARIA) [15].
Nevertheless, the impact of hypertension on the quality of
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Fig. 1. ROC curve for body mass index (BMI)

anticoagulation remains unknown. The possible mecha-
nisms may be associated with the drug interactions. How-
ever, our study demonstrated no statistically significant dif-
ferences between the drugs used by the studied patients.
In contrast to our results, patients with diabetes, peripheral
arterial disease, heart failure, previous stroke, or myocar-
dial infarction were described as more likely to have lower
values of TTR [11].

Other factors associated with unstable anticoagula-
tion, such as age, sex, race, or smoking, have also been
described. The results regarding age and its association
with anticoagulation control are conflicting. The research
of Melamed et al. showed that patients over 70 years old
experienced worse quality of anticoagulation [16]. Another
analysis presented in the Cardiovascular Research Network
WAVE Study found that age > 50 years was a predictor of
higher TTR [17], whereas we found no relationship between
age and unstable anticoagulation. It is known that achiev-
ing good control with warfarin in women is more difficult,
but the precise reasons for this remain unclear [6, 17, 18].
Furthermore, women are known to be at a higher risk of
AF-related stroke regardless of warfarin use, which could
be related to poorer anticoagulation control in women. In
our study, the gender relationship was not confirmed.

Knowledge of demographic and clinical risk factors is
crucial in the management of anticoagulation. One of the
first attempts to create a simple risk scale for the assess-
ment of unstable anticoagulation is the SAMe-TT,R, score,
in which 1 point is assigned for sex (female), age (less than
60 years), medical history, and treatment (rhythm control),
while 2 points are assigned for tobacco use and race (non-
Caucasian) [11]. Medical history was defined as more than
two of the following comorbidities: hypertension, diabetes,
coronary artery disease/myocardial infarction, peripheral
arterial disease, congestive heart failure, previous stroke,
pulmonary disease, and hepatic or renal disease [11]. Based
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on these data, patients with SAMe-TT,R, score 0-1 are at
a significantly lower risk of unstable anticoagulation com-
pared to patients with SAMe-TT,R, score > 2 [11]; the lat-
ter might not be suitable candidates for VKAs and would
benefit more from novel oral anticoagulants. Based on the
SAMe-TT,R, score, 63 patients in the studied population
(42%) were at a high risk of unstable anticoagulation. That
result was consistent with the criterion of TTR < 80% used
in the present study.

The lowest risk of anticoagulation with VKA is achieved
by maximising the time spent in the optimum TTR, with
an INR. Multiple studies have demonstrated that mean (or
median) TTR predicts stroke and bleeding outcomes in AF
populations. Therapeutic range is easily interpreted, and
this method assumes that INR values vary linearly between
two measurements. A limitation of the TTR method is that
the extent to which INR values fluctuate over time and the
timing and severity of fluctuations are not measured [19].
A search is ongoing for methods that would better describe
INR variability in order to improve VKA therapy. Although
TTR is routinely assessed, there is a lack of consensus on
the acceptable TTR values. A significant benefit from VKA
therapy derived patients treated at centres that achieved
a TTR above 65% [5, 18]. Values above 75% are considered
to represent excellent anticoagulation control. The mean
TTR in our study (76%) was higher than that achieved in
clinical trials (66.4%) according to a recent meta-analysis
[20]. This result was achieved despite the high prevalence
of arterial hypertension, coronary artery disease, and dia-
betes mellitus. Only 18.9% of the patients had TTR below
60%. Similarly, high values of TTR were observed in patients
from Scandinavian countries [21-23]. The high value of TTR
in study group testifies to the excellent care provided by an
experienced cardiac team. Therefore, the TTR cut-off point
for the distribution of the study groups was set at such
a high level.

During follow-up, we recorded only minor bleeds de-
spite the frequent use of antiplatelet drugs. This may be
due to the high quality of anticoagulation therapy in our
patients. Alternatively, it may be stem from the short pe-
riod of observation.

Evaluation of current patient knowledge regarding oral
anticoagulation therapy is the first step in improving the
quality of anticoagulation therapy and patient care [16].
Studies show that some patients lack basic knowledge
concerning anticoagulation therapy. The knowledge gaps
were most prominent in the domains of dietary interac-
tions, followed by drug interactions, adverse effects, and
PT/INR monitoring [24]. These limitations were restricted
to a minimum in our study because constant care was pro-
vided to each patient by an experienced team.

In our study, patient education was limited to an ade-
quate explanation of the treatment and its restrictions with
regard to the use of drugs and diet. In addition, the dose
of warfarin was modified, usually on the same day that
the patient received the result of the INR by the cardiolo-
gist from the cardiac centre (the first author of the study).
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This allowed us to reduce the incidence of complications to
a minimum.

High-quality anticoagulation with warfarin is possible
provided that education is offered to the patients, their
INR levels are closely monitored for dose adjustment, and
regular contact is maintained with coagulation services.
Prior studies have documented that anticoagulation units
improve patient outcomes, with patients spending more
TTR and sustaining fewer complications [25-27], as was the
case with our patients. Thus, more trials are needed to ex-
amine the impact of interventions on anticoagulation con-
trol and the mechanisms conditioning their success.

Limitations

There are several limitations to this study. The study
group consisted of a relatively small number of patients,
and the period of follow-up was short in comparison with
large registers. We did not include some factors that con-
tribute to variability in anticoagulation stability, especially
genetic factors. Another limitation is our reliance on medical
records for data collection, which is dependent on patient
self-reporting. However, the use of a standardised interview
sheet minimised inconsistencies in the clinical data.

A further limitation was that the patients performed the
measurements in their place of residence, and we were not
able to verify INR accuracy and inter-laboratory precision.

We did not have data on the results of blood cell counts
to exclude occult bleeding.

The value of stable TTR (> 80%) was set at a high level.
This created difficulties in comparing our results with other
studies. The use of lower TTR thresholds resulted in obtain-
ing a statistically small study group. Therefore, the median
value of TTR was used as a cut-off point for further statisti-
cal analysis.

The final important issue was the imperfection of the
TTR method in assessing the quality of anticoagulation as
described earlier in the article.

Conclusions

The presence of obesity, hypertension, and amiodarone
therapy in our patients was associated with worse quality
of anticoagulation. Despite the presence of these comor-
bidities, we achieved high quality of the therapy, primarily
through adequate control and patient education. Therefore
should arise clinical centres, involved in the control of pa-
tients on oral anticoagulation.
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