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Varfarin Tedavisi Alan Serebrovaskiiler Hastaligi Olan Hastalarda Terapotik Aralikta Olma Oranlarinin DegZerlendirilmesi

Amag: Varfarin tedavisinin etkinligi, Terapotik Aralikta Olma Zamani (TTR) ile dogrudan iliskilidir. Bu calismada, inme polikliniginde izlenen
warfarin kullanan hastalarda etkinlik ve hedefe ulasma oranlarinin belirlenmesi amaglanmistir.

Yontem: inme polikliniginde izlenen, varfarin kullanan 103 hasta, retrospektif olarak degerlendirildi. Varfarin kullanim siireleri, ve
endikasyonlariyla trombotik veya hemorajik komplikasyonlari kaydedildi. Hedef INR degeri mekanik kapakli hastalarda 3.0-3.5, diger
endikasyonlar icin 2.0-3.0 arasinda belirlendi.

Bulgular: Calismaya 47’si erkek 56'si kadin olmak lzere, ortalama yaslar 67.14 + 14.19 olan 103 hasta dahil edildi.Varfarin kullanim
endikasyonlari sirasiyla hastalarin %61,6'sinda non-valvular atrial fibrilasyon, %12.62'sinde eko kardiyografide (EKO) akinetik/hipokinetik
alan, %8.74’tinde trombofili, %3.88’inde metalik protez kapak, %6.79’unda sik gecici iskemik ataklar, %5.82’sinde atrial fibrilasyonla birlikte
EKO’da hipokinetik alan ve % 0.87’sinde vertebral arter diseksiyonuydu. Hastalarin %46.8’inin iyi kontrolde oldugu, ortalama TTR'nin
%64.09 oldugu saptandi; ayrica, TTR %36.8'inde %100 idi. ikisinde intraserebral kanama olan 10 hastada (%9.70) minor/major hemorajik
olay kaydedildi.

Sonug: Bu calismada saptanan ortalama TTR degeri, Glkemizde bildirilen orandan oldukga ytiksektir. Calisma bulgularimiz, yakin izlemin
inmeli hastalarda c¢ok onemli ve hayati oldugunu gostermektedir. Varfarin kullanan inme hastalarinin diizenli takibinin ve hastalar
bilgilendirmenin optimal antikoagiilasyon saglanmasina ve komplikasyonlari 6nlemeye yardimci olacagina kanisindayiz.
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Evaluation of Time in Therapeutic Range in Patients with Cerebrovascular Disease Receiving Treatment with Warfarin

Objective: The efficacy of warfarin therapy correlates with the Time in Therapeutic Range (TTR). This study aimed to investigate the efficacy
and target achievement rates in patients using warfarin who were followed up in stroke outpatient clinics.

Methods: In this study, 103 patients who had been under warfarin treatment were retrospectively evaluated. Duration and indications for
warfarin use, thrombotic or hemorrhagic complications were recorded. Target INR value was 3.0-3.5 in patients with mechanical valves and
2.0-3.0 in those using warfarin for other indications.

Results: In this study, 103 patients with a mean age of 67.14£14.19, 47 men and 56 women, were included. Indications for warfarin use,
respectively, were non-valvular atrial fibrillation (AF) in 61.6% of the patients, akinetic/hypokinetic segment on echocardiography (ECHO) in
12.62%, thrombophilia in 8.74%, metallic prosthetic valve in 3.88%, frequent transient ischemic attacks in 6.79%, a hypokinetic segment on
ECHO with atrial fibrillation in 5.82% and vertebral artery dissection in 0.87%. 46.8% of the patients were determined to be in good control,
with a mean TTR of 64.09%; also, TTR was 100% in 36.8% of them. Minor/major hemorrhagic event was noted in 10 patients (9.70%), two of
whom had an intracerebral hemorrhage.

Conclusion: The mean TTR value detected in this study is considerably higher than the rate reported in our country. Findings of this study
suggest that close monitoring is paramount of importance and vital in patients with stroke. Regular monitoring of stroke patients using
warfarin will be beneficial in terms of informing patients, providing optimal anticoagulation and preventing complications.
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INTRODUCTION

Ischemic stroke is one of the diseases that may cause high
mortality and morbidity worldwide. In the acute phase of
stroke, appropriate treatment can be determined for second-
ary prevention by revealing etiological reasons (1). Cardioem-
bolic strokes (CE) have accounted for approximately 20-40% of
all strokes, with arterial dissections being one of the common
etiological causes in young stroke patients (2, 3). In the med-
ical treatment of arterial dissection, in which impairment
of arterial wall integrity, intramural thrombus development
causes transient ischemic attack or ischemic cerebrovascular
disease, anticoagulation has been among the treatment op-
tions despite no consensus exists (4). Although cerebral ve-
nous thrombosis (CVT) is a rare cause of stroke, it should defi-
nitely be considered in young stroke etiology (5). Etiological
factors should be investigated in detail in patients diagnosed
with SVT. In the presence of prothrombotic genetic features
that predispose to recurrent CVT, long-term anticoagulation
should ideally be planned (6).

Warfarin is widely used in primary and secondary pre-
vention from thromboembolic events. Warfarin, a vitamin
K antagonist, has a narrow therapeutic window (7). Regular
monitoring is required for warfarin users due to the high
prevalence of drug-drug interactions, interaction with food
and alcohol, liver cytochrome p450 enzyme, and pharmaco-
kinetic-pharmacodynamic properties may differ individually
(8-10).

In patients scheduled for anticoagulation, it is also essen-
tial to use and follow up at the appropriate dose as choosing
the right treatment. Safe and effective use of warfarin with-
out standard dosing can be provided by monitoring the ‘In-
ternational Normalized Ratio (INR) value. Exceeding target
INR value may lead to hemorrhagic complications; not being
reached may lead to thromboembolic complications (11,12).
‘Time in therapeutic range’ (TTR), a relatively new concept,
which expresses the quality of anticoagulation, denotes the
percentage of residence time at the target INR value of pa-
tients using warfarin (11,13).

This study aimed to investigate TTR in patients receiving
warfarin therapy for different reasons, followed in our stroke
outpatient clinic, and to assess their complications during fol-
low-up.

METHOD

This retrospective study included 103 patients aged 18 and
over who had been under warfarin treatment. Patients who
had at least five INR measurements, followed up in stroke
outpatient clinic at the University of Health Sciences, Izmir
Bozyaka Training and Research Hospital, between March
2017 and August 2017 evaluated. A total of 13 patients who
had been using warfarin for less than three months, who had

less than five INR measurements between the specified dates,
whose warfarin treatment was temporarily discontinued due
to tooth extraction and operation preparation, were exclud-
ed. Those with INR measurement intervals less than one
week were also excluded not to cause TTR calculation errors.
Demographic data, duration of warfarin use, comorbid dis-
eases, indications for warfarin use, drugs that patients used
alongside warfarin, and thrombotic or hemorrhagic compli-
cations were scanned from the hospital information system
and patient files and recorded; then statistically analyzed.
HAS-BLED (Hypertension, abnormal kidney/liver function,
stroke, bleeding history, labile INR, advanced age [> 65], and
concomitant drug use) score was computed to determine the
risk of bleeding, particularly minor/major bleeding complica-
tions. The distribution of HAS-BLED scoring, ranging from 1 to
5, among patients with or without mindr/major bleeding was
evaluated. Target INR value was identified between 3.0-3.5
in patients with mechanical valves and 2.0-3.0 in those using
warfarin for other indications. TTR was calculated using the
Rosendaal method (13). According to the TTR; subjects were
classified as in poor (if TTR <%50), moderate (if TTR %50-70),
and good (if TTR > %70) anticoagulation control.

Table 1. Demographic characteristics and comorbid

diseases of the study patients

mean=SD minimum-
maximum
Age (years) 67141419 18-90
median minimum-
maximum
Duration of warfarin use 34.48 3-240
(years)
n %
Female/Male 56/47 54,37/ 45,63
Hypertension 51 4591
Diabetes mellitus 22 21.35
Hyperlipidemia 23 22.33
Congestive heart failure 9 8.73
Coronary artery disease 17 16.50
History of stroke/TIA 11 10.67
TIA: Transient ischemic attack

Statistical analysis

Statistical analysis of obtained data was performed using
the SPSS 21.0 package program (IBM Corp.; Armonk, NY, USA).
Continuous variables that fit the normal distribution were
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specified as the mean £ standard deviation and continuous
variables that did not conform to the normal distribution as
the median (min-max). Categorical variables were expressed
as percentages.

Table 2. Distribution of indications for study patients’

warfarin use

Disease as a cause of indication n %
Non-valvular AF only 63 | 61.16
Isolated akinesia/hypokinesia in the left ventricle 3 1262
Akinesia/hypokinesia in the left ventricle + non- 7 679
valvular AF
Transient ischemic attack 7 6.79
Prosthetic valve disease 4 3.88
Genetic prothrombotic risk factor 9 8.74
Intraatrial thrombus 1 0.97
Vertebral artery dissection 1 0.97

AF: atrial fibrillation

RESULT

In this study, 103 patients, 47 men and 56 women, were
included. The mean age of the patients was 67.14£14.19.
The median duration of warfarin use was 30 (min-max:
3-240) months. The most common comorbid diseases of the
patients were hypertension (45.91%) and diabetes mellitus
(DM) (21.35%). The demographic characteristics and comor-
bid diseases of the study patients are given in Table 1.

Indications for warfarin use, respectively, were non-valvu-
lar atrial fibrillation (AF) in 61.6% of the subjects, akinetic/
hypokinetic segment on echocardiography (ECHO) in 12.62%,
thrombophilia, in 8.74%, metallic prosthetic valve in 3.88%,
frequent transient ischemic attacks in 6.79%, and a hypoki-
netic segment on ECHO with atrial fibrillation in %5.82. Verte-
bral artery dissection was detected only in one patient (Table
2). The distribution of indications for study patients’ warfarin
use is presented in Table 2.

Considering TTR, 46.8% of the patients were in good con-
trol, 33% in moderate, and 20.38% were in poor control, with
a mean TTR of 64.09%. Also, TTR was 100% and >%70 in
36.8% and 55.3% of the subjects, respectively. No recurrent
thrombotic or thromboembolic event was observed during
follow-up. Minor/major hemorrhagic event was noted in 10
patients (9.70%), two of whom had an intracerebral hem-
orrhage (Table 3). The HAS-BLED score was 3 and above in
55.33% of the patients. Table 3 presents the distribution of
HAS-BLED scoring (ranging from 1 to 5) among patients with
and without minor/major bleeding complications.

Only four patients had no comorbidity or use of drugs
other than warfarin. ARB/ACE inhibitor (n:37 (35.9%)) was the
most commonly used drug other than warfarin, followed by
statin (n:28 (27.18%)), beta-blocker (n:28 (27.18%)), and calci-
um channel blocker (n:21 (20.38%)) (Table 4). The distribution
of drugs that patients used alongside warfarin is shown in
Table 4.

Table 3. Distribution of HAS-BLED scoring among

patients

Patients with minor/ Patients without
major bleeding minor/major bleeding
complications complications
HAS-BLED , ,
SCORE : g : g
i 0 00 L L
) ) 200 22 239
] 4 400 34 370
4 4 100 E (B
5 0 00 : =

HAS-BLED: Hypertension, Abnormal renal/liver function, Stroke,
Bleeding history or predisposition, Labile international normalized
ratio

PPeople with CE stroke constitute the majority of the pa-
tients who have been followed up in the stroke clinic and
using warfarin. The cardioembolic ischemic stroke has been
reported to develop secondary to 50% AF, 20% cardiac throm-
bus, and 15% valvular diseases (2). Cardiac etiologies are cat-
egorized in terms of embolism recurrence as low, medium,
and high risk. AF/Atrial flutter, left atrial/ventricular throm-
bus, congestive heart failure, prosthetic valve presence, and
chronic myocardial infarction, along with ejection fraction
below 28%, carries a high CE risk (1,14). In the present study,
the patients most frequently evaluated in the high CE risk
group were patients with non-valvular AF (61.6%), followed by
those with akinetic hypokinetic segment secondary to myo-
cardial infarction(12.62%). The others were ranked as follows:
those with AF and hypokinetic segment (6.79%), intraatrial
thrombus (0.97%), and mechanical heart valve (3.88%). Other
warfarin indications of this study were the presence of pre-
vious CVT and underlying genetic prothrombotic factors in
10 patients, of whom prothrombin C mutation was detected
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in three patients, prothrombin S deficiency in three patients,
and homozygous methylenetetrahydrofolate reductase (MTH-
FR) mutation in four patients. Besides, one patient’s reason
for using warfarin was vertebral artery dissection.

With TTR, which has been used to show the percentage of
time residence within the targeted INR range, anticoagula-
tion control gets revised (15). In this formula, it has been as-
sumed that INR varies linearly between measurements; also,
INR values are interpolated on the days between measure-
ments (13). Evaluating TTR allows physicians to predict warfa-
rin therapy’s success because TTR is a crucial determinant of
warfarin efficacy and safety (16). Farsat et al.s’ study revealed
that the mean TTR was calculated as 54.9%, and 37.3% of the
patients were in good warfarin control, 24.6% in intermedi-
ate, and 38.1% in poor control (15). With the launch of new
oral anticoagulants in recent years, extensive controlled clin-
ical trials investigating optimal anticoagulation efficacy have
been performed. The mean TTR was reported as 55.2% (63%
in Northern Europe, 64% in North America) in the ROCKET-AF
study, 66% in the ARISTOTLE study (17,18). In a study in which
6250 patients from four European countries were evaluated,
the rate of patients using warfarin to be in good control was
reported as 47.8%, 44.2%, 46.1% ve 65.4% for patient groups
of France, Germany, ltaly, and the UK, respectively (19). Al-
though the proportion of our patients in good control is be-
low the UK patient group’s values emphasized in the study
mentioned above, itissimilar to that in other countries. Also,
It is important to note that the mean TTR in this study is
higher than that in Farsad et al.’s study, while it is close to
ROCKET-AF Northern Europe, North America values (15,17-
19).

The most comprehensive study conducted in Turkey, the
VARFARIN-TR study, where 4987 patients from 42 centers and
24 cities were included, showed for the first time that the
mean TTR was statistically significantly different between
geographical regions, and this difference was an independent
risk factor for TTR. Besides, while the mean TTR was reported
to be 49.5%, it appeared to be higher in the Aegean and Mar-
mara regions than other regions (54.99% and 54.65%) (20). In
this study from a tertiary level hospital in Izmir, we see that
the mean TTR tends to be higher than that of the geograph-
ical regions in the VARFARIN-TR study and is similar to the
Aegean region mean. Despite the widespread use of warfarin,
prior publications have also pointed out that time passing in
the effective interval between countries and regions is sig-
nificantly different (17,21,22). Again, in the WATER (Warfarin
in Therapeutic Range) study from Turkey, the mean TTR was
expressed as being low (41.3%) (23). Emphasizing that hyper-
tension, coronary artery disease, congestive heart failure, and
smoking were associated with low TTR, the Warfarin-TR study
suggested that the drugs used in these diseases might affect

TTR. Based on this, the high rates of these diseases in Turkish
society and patients who do not know enough about warfa-
rin therapy have been thought to cause low TTR (20). In this
study , all patients except four had comorbid diseases and
drugs they used alongside warfarin (Table 4).

In contrast, Karacaglar et al.’s study in 202 patients with
non-valvular AF, who used warfarin, concluded TTR as 83.5%,
considerably higher than other studies (24). Evaluating pa-
tients’ one-year INR follow-up in their studies, Kili¢ et al. also
revealed significantly higher TTR in patients who were fol-
lowed up in stroke outpatient clinic than in those followed
up in a general outpatient clinic. It is more tempting to con-
sider that providing follow-up of INR in private branch out-
patient clinics by individual physicians brings the advantages
of more frequent reminders about drug-food interaction, and
fewer missed INR controls and closer monitoring of disease
status (21).

There is also a fine line in patients using warfarin, with
a narrow therapeutic window, between bleeding-related
complications and stroke risk (20). Low TTR, use of nonste-
roidal anti-inflammatory drugs, high bleeding risk score,
and combined use of warfarin and acetylsalicylic acid have
been established to be associated with both minor and major
hemorrhagic complications (20,21). While no recurrent isch-
emic thrombotic event was found in this study , complica-
tions, such as intracerebral bleeding in two patients and nose
bleed, bleeding gums and hematuria in eight patients were
observed. Eight of these ten patients had a HAS-BLED score of
> 3,6 had low TTR (<50%); one of the two patients who devel-
oped intracerebral bleeding was using warfarin acetylsalicylic
acid in combination.

This study evaluated patients’ anticoagulation efficacy us-
ing warfarin followed up in our stroke outpatient clinic; the
mean TTR was 64.09%; TTR was 100% in about one in three
patients. On the other hand, TTR <50% showed patients were
in poor control and determined in 20.38% of patients. There-
fore, other drugs they were using, which can affect the INR
value of them determined to be under poor control, were
revised. Two patients’ antiepileptic treatment, of whom were
with concomitant use of liver enzyme-inducing antiepileptic
drugs, were modified. Five patients were consulted with a
cardiologist in the follow-up, and their treatments changed
with new oral anticoagulant drugs. Considering all these
findings, education of patients and their relatives, review of
drugs used in addition to warfarin, and regular follow-up of
patients are essential in providing more effective and success-
ful anticoagulation. Moreover, based on previously published
literature, it has been shown that there is an inverse correla-
tion between higher TTR values and ischemic complications
and mortality (25,26).



MKU Tip Dergisi 2021;12(43):88-93

Eskut N, Tamer P, Kiisbeci 0Y, Atac C, inci |

Our single-center study’s main limitations, where we eval-
uated the treatment efficacy with TTR in patients with isch-
emic cerebrovascular disease using warfarin due to different
etiologies, are the small number of patients included in the
retrospective setup of this research.

Table 4. Distribution of drugs that patients used

alongside warfarin

Drug n %
ARB/ACE inhibitor 37 35.9
Antidiabetic therapy 16 15.53
Calcium channel blocker 21 20.38
Beta-blocker 28 2718
Statin 28 2718
Diuretic 9 8.73
Digoxin 2 1.94
Antiaggregant treatment 5 4.85
ARB: Angiotensin receptor blocker; ACE inhibitor: Angiotensin-
converting enzyme inhibitor

The mean TTR higher than most of the study results that
emerged from various publications in our country has re-
vealed the significance of regular outpatient clinic follow-up,
patient compliance, and the importance of informing pa-
tients and their relatives about treatment. We believe that
measuring the level of knowledge and correcting the defi-
ciencies during the follow-up of patients using warfarin will
help provide optimal anticoagulation. In this context, the
findings obtained in this study suggest that TTR assessment
can be a predictor for physicians. However, we should note
that these results should be interpreted with caution and en-
lightened with further studies, shedding light on this topic.
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