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Objective: Warfarin use is difficult due to the necessity for regular international normalized ratio (INR) monitoring and drug—
drug interaction. However, it is still the most widely preferred oral anticoagulant. This study aimed to assess the efficacy and
reliability of warfarin use by patients attending outpatient clinics (OC) or who received home health services (HHS).
Materials and Methods: This study included 204 patients followed by OC and HHS and receiving warfarin treatment.
Demographic and clinical characteristics and INR monitoring frequency were evaluated. Moreover, complications were
retrospectively questioned. The interactions between warfarin use and other medications were assessed. Hypertension,
Abnormal renal/liver function, Stroke, Bleeding history or predisposition, Labile INR, Elderly, Drugs/alcohol (HAS-BLED)
and Anticoagulation and Risk Factors in Atrial Fibrillation (ATRIA) scores were calculated in the atrial fibrillation (AF) group.
Results: The patients followed by HHS were older (78 vs. 68, p<0.001). Cerebrovascular disease was more frequent in the
HSS group (51% vs. 29.4%, p=0.002) while AF was more common in the OC group (65.7% vs. 43.1%, p=0.001). Patients
with an INR level in the subtherapeutic range were more common in the HHS group (42.2% vs. 24.5%, p=0.025), and throm-
boembolic complications were also observed more frequently (14.7% versus 10.8%, p=0.013). More than half of the individu-
als using drugs interacted with warfarin. In AF subgroup, the HAS-BLED and ATRIA scores were higher for HHS group com-
pared with the OC group [HAS-BLED, 2 (1-4) vs. 2 (0-5); ATRIA, 5 (1-7) vs. 2 (0-7); p=0.032 and p<0.001, respectively].
Conclusion: The current study showed that HHS and OC staff should regularly monitor patients’ INR levels and pay atten-
tion to drug—drug interactions to reduce complications.
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INTRODUCTION

Warfarin is one of the most commonly used oral anticoagulants. Moreover, warfarin’s anticoagulant activity is
associated with its reduction of vitamin K-dependent coagulation factors II, VII, IX, and X.

Warfarin use has a narrow therapeutic index range which is difficult to adjust. It is affected by many factors, includ-
ing drug—drug interaction and diet and genetic variations. However, warfarin is the only oral anticoagulant med-
ication that can be used by valvular atrial fibrillation (AF) and prosthetic valve patients (1). Moreover, medication
doses should be set by the international normalized ratio (INR) which calculates within the time therapeutic range
(TTR) for safety and efficiency. The risk of thromboembolism or hemorrhage increases if the INR value is lower or
higher than the therapeutic range. Furthermore, the risk of total mortality and major hemorrhage increases with
irregular follow-up, insufficient numbers of INR monitoring, and TTR <70%. The multicenter WARFARIN-TR
study observed that the percentage of the therapeutic range in Turkey was 49.52%+22.93% (2).

Home health services (HHS) include the provision of examination, testing, treatment, and rehabilitation services
for bedridden patients or individuals who cannot access healthcare services due to a variety of chronic diseases.
Moreover, HHS staff perform blood sampling for INR values and regulate warfarin dose (3). HHS doctors assess
INR levels. As a different method, the use of devices monitoring INR at home is recommended as an alternative
route for frequent monitoring and reliable anticoagulation. Studies have observed a reduction in thromboembolic
events with no difference in major hemorrhages for patients who are on self-monitored and self-managed anti-
coagulation treatment (4). Thus, this study aimed to assess the efficacy and reliability of warfarin use by patients
attending outpatient clinics (OC) or who received HHS.

MATERIALS and METHODS

This study included 204 patients attending OCs or HHS run by Taksim Education-Research Hospital for routine
INR monitoring. Patients aged <18 years old, whose who could not communicate verbally, and with a known psy-
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chiatric disease were excluded from the study. Patients’ age, gen-
der, comorbidities, indications for warfarin use, durations of use,
warfarin doses, INR levels, and INR monitoring frequencies were
evaluated. The indication for warfarin therapy was classified as AF
primary prophylaxis, cerebrovascular disease (secondary prophylax-
is of AF), deep-vein thrombosis, and pulmonary thromboembolism.

Anticoagulant therapy is optimized by providing specialized mon-
itoring and management. Although regular INR monitoring may
be different from patient to patient, INR should be measured daily
until it is within the therapeutic range for at least two consecutive
days when warfarin treatment is started. INR test monitoring can
be extended for 2 weeks if the INR becomes stable. However, it
needs to be extended for 4 or 6 weeks if it is still stable again.

Hemorrhage or thromboembolic complication history linked to
warfarin was retrospectively questioned. Bleeding requiring hospi-
talization or an invasive procedure (gastrointestinal, retroperitoneal,
cranial, intra-abdominal, and so on) was considered as major bleed-
ing. Conversely, subconjunctival hemorrhage, hematuria, epistaxis,
bleeding from mucous membranes, and ecchymosis were defined
as minor bleeding (5). Transient ischemic attack, stroke, deep-vein
thrombosis (DVT), and pulmonary thromboembolism (PTE) during
warfarin therapy were evaluated as thromboembolic complications.

Drugs were evaluated for warfarin interaction. These included
amiodarone, antibiotics (cephalosporin, fluoroquinolones, mac-
rolides, penicillin, trimethoprim-sulfamethoxazole, and so on),
statins, cimetidine, azole group antifungal drugs, proton pump in-
hibitors (PPI), nonsteroidal anti-inflammatory drugs (NSAIDs), and
antidepressants (6).

When AF patients receiving warfarin treatment were analyzed
separately, Hypertension, Abnormal renal/liver function, Stroke,
Bleeding history or predisposition, Labile INR, Elderly, Drugs/al-
cohol (HAS-BLED) (7) and the Anticoagulation and Risk Factors in
Atrial Fibrillation (ATRIA) (8) scores were determined. The HAS-
BLED hemorrhage score was calculated by giving 1 point for each
of the following: hypertension (uncontrolled or systolic blood pres-
sure 2160 mmHg), abnormal liver function tests (aspartate amino-
transferase; alanine aminotransferase; alkaline phosphatase, which
was three times higher than normal values; or bilirubin values,
which was two times higher than the normal or chronic liver dis-
ease), abnormal renal function tests (dialysis, renal transplantation,
or creatinine >2.5 mg/dL), stroke, hemorrhage (anemia, bleed-
ing history, or diathesis), labile INR (time in a therapeutic range
<60%), age >65 years, and use of alcohol and medications (non-
steroidal anti-inflammatory drugs and antiplatelet medications).
Those with a HAS-BLED score of =3 were assessed as high risk
in terms of hemorrhage. The ATRIA hemorrhage risk score was
assessed from 10 points: 3 points for anemia (hemoglobin <12 g/
dL for women; <13 g/dL for men), 3 points for severe renal failure
(glomerular filtration rate <30% mL/min or dialysis dependence),
2 points for =75 years, 1 point for previous hemorrhage history,
and 1 point for hypertension. Patients with ATRIA score of =5
were determined to be high risk in terms of hemorrhage.

Ethical permission was approved by Taksim Education and Re-
search Hospital Ethics Committee (number: 95, date: 29 No-
vember 2017).
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Table 1. Demographic and clinical characteristics of patients

Home health Outpatient P

services clinic

(n=102) (n=102)
Age 78 (18-95) 68 (22-97) 0.001
Gender (female) 75 (73.5%) 54 (52.9%) 0.02
AF 44 (43.1%%) 67 (65.7%) 0.001
CVD 52 (51%) 30 (29.4%) 0.002
DVT 3 (2.9%) 2 (2%) 0.651
PTE 3 (2.9%) 3 (2.9%) 1
HT 85 (83.2%) 70 (68.6%) 0.014
DM 28 (27.5%) 28 (27.5%) 1
CHF 45 (44.1%) 30 (29.4%) 0.029
Chronic kidney disease 6 (5.9%) 2 (2%) 0.149
Abnormal LFT 3 (2.9%) 3(2.9%) 1

AF: Atrial fibrillation; CVD: Cerebrovascular disease; DVT: Deep vein thrombosis;
PTE: Pulmonary thromboembolism; HT: Hypertension; DM: Diabetes mellitus;
CHF: Congestive heart failure; LFT: Liver function tests

Descriptive statistics were expressed as a meanz=standard deviation
for variables with normal distribution, as median (minimum-max-
imum) for variables with skew distribution, and as a percentage
for categorical variables. In both groups, the t-test was used for
normal distribution and the Mann-Whitney U-test was used for the
skew distributed parameters. Results with p<0.05 were accepted
as statistically significant. In addition, IBM SPSS 23 program was
used for data analysis.

The study included 102 patients attending the OC and 102 accept-
ing HHS. HHS controlled patients were older than the OC group
[mean age, 78 (18-95) versus 68 (22-97) years; p<0.001]. The
HHS group has a higher number of female patients [75 (73.5%)
versus 54 (52.5%); p=0.02]. Warfarin indications for the HHS
group were patients with cerebrovascular disease (CVD; 52, 51%),
AF (44, 43.1%), DVT (3, 2.9%), and PTE occurrence 3 (2.9%).
The indications in the OC group were patients with CVD (30,
29.4%), AF (67, 65.7%), PTE (3, 2.9%), and DVT occurrence (2,
2%). While CVD was more frequent (p=0.002) in the HHS group,
AF was more commonly diagnosed in the OC group (p=0.001).
Also, 11 (26.8%) and 18 (50%) patients had valvular and nonval-
vular AF in the HHS group, respectively. Furthermore, 30 (73.2%)
and 18 (50%) patients had valvular and nonvalvular AF in the OC
group, respectively. Although 16 (53.3%) patients received war-
farin due to prosthetic valve in the HHS group, only 14 (46.7%)
patients received it in the OC group (p=0.008).

While hypertension was more common in the HHS group [85
(83.2%) versus 70 (68.6%) patients; p=0.014], congestive heart
failure was more common in the OC group [45 (44.1%) versus 30
(29.4%) patients; p=0.029]. The two groups were similar in terms
of diabetes mellitus, chronic kidney disease, and abnormal liver
function tests (Table 1).
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Of the patients in the HHS and OC groups, 91 (89.2%) and 80
(78.4%) had been receiving warfarin medication for more than 1
year (p=0.036), respectively. The median warfarin dose in HHS
and OC patients was 3.5 mg/day (1.2-8 mg/day) and 5 mg/
day (1.2-10 mg/day) in the OC patients (p<0.001). However,
regular INR controls could not be performed for one (1%) and
eight (7.8%) HHS and OC patients, respectively. The number of
patients without INR monitoring was more frequent in outpatient
follow-up (p=0.035).

INR monitoring frequency was examined wherein one (1%), 16
(15.8%), and 84 (83.2%) HHS patients was monitored every 2-3
days, every 2 weeks, and 84 once a month, respectively. In ad-
dition, eight (8.5%), nine (30.9%), 52 (55.3%), and five (5.3%)
OC patients were monitored every 2-3 days, every 2 weeks, once
a month, and every time, respectively. However, the number of
HHS patients monitored once a month was statistically significant
compared with the OC group (p<0.001).

In the HHS group, 43 (42.2%), 43 (42.2%), 16 (15.7%) patients
had targeted therapeutic range of INR, decreased, and increased
values, respectively. Moreover, 59 (57.8%) OC patients had a tar-
geted therapeutic range of INR values. However, 25 (24.5%) and
18 (17.6%) patients had decreased and increased values, respec-
tively. The number of patients with INR levels below the therapeu-
tic range was higher in the HHS group (p=0.025). Table 2 summa-
rizes the warfarin levels and INR monitoring frequency of patients.

During warfarin use, 31 (30.4%) and 41 (40.2%) HHS and OC
patients had a bleeding history (p=0.143), respectively. Moreover,
13 (6.4%), two (1%), and 61 (29.9%) had bleeding in the gastro-
intestinal system, intracranial hemorrhage, and bleeding in other
parts of their bodies, respectively. Five and one HHS patient had
gastrointestinal and intracranial hemorrhage, respectively, whereas
eight and one OC patients had gastrointestinal and intracranial
hemorrhage, respectively.

Thromboembolic complications which were below the therapeutic
interval due to anticoagulant treatment were seen in 15 (14.7%)
and 11 (10.8%) HHS and OC patients (p=0.013), respectively.
Moreover, thromboembolic complications were more frequent in
the HHS group.

When the frequency of warfarin and incompatible medication
use was assessed, 58 (56.9%) and 56 (54.9%) HHS and OC pa-
tients, respectively, appeared to be using incompatible medication
(p=0.778). Among these, 84 (41.2%), 20 (9.8%), 14 (6.9%), 13
(6.4%), 5 (2.5%), and each one (0.5%) were using PPI, NSAID,
statin, tricyclic antidepressants, antibiotics, and antifungals, cimeti-
dine, and amiodarone, respectively.

Of the patients, 111 using warfarin treatment due to AF were as-
sessed according to the HAS-BLED and ATRIA hemorrhage risk
scores. The HAS-BLED and ATRIA hemorrhage scores were high-
er in HHS patients compared with the OC group [HAS-BLED: 2
(1-4) versus 2 (0-5) points, p=0.032; ATRIA: 5 (1-7) versus 2
(0-7) points, p<0.001]. In addition, 23 (52.3%) and seven (10.6%)
high-risk patients had ATRIA hemorrhage scores =5 in the HHS
and OC groups (p<0.001), respectively. For the HAS-BLED score,
16 (36.4%) and 17 (25.4%) high-risk patients had a score of 23 in
the HHS and OC group, (p=0.215), respectively.
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Table 2. Warfarin doses and INR monitoring frequency

Home health Outpatient p

services clinic
(n=102) (n=102)

Warfarin dose (mg) 3.5(1.2-8) 5(1.2-10) 0.001

Treatment duration (>1 year) 91 (89.2%) 80 (78.4%) 0.036

No regular INR monitoring 1 (1%) 8 (7.8%) 0.035

INR monitoring frequency <0.001
Every 2-3 days 1 (1%) 8 (8.5%)

Every 2 weeks 16 (15.8%) 9 (30.9%)
Once a month 84 (83.2%) 52 (55.3%)
When attending the doctor 0 (0%) 5(5.3%)

INR value 0.025
Subtherapeutic INR values 43 (42.2%) 25 (24.5%)
Therapeutic INR value 43 (42.2%) 59 (57.8%)
Supratherapeutic INR value 16 (15.7%) 18 (17.6%)

INR: International normalized ratio

This study assessed the efficacy and reliability of warfarin use
by patients monitored by HHS and in OCs. Moreover, patients
evaluated by HHS had more comorbidities with INR levels below
the therapeutic range and had more frequent thromboembolic
complications. Furthermore, more than 50% of patients moni-
tored by HHS in the OC were determined to use medication that
is incompatible with warfarin.

Warfarin is still the most commonly used anticoagulant medica-
tion despite its increased usage as a non-vitamin K antagonist oral
anticoagulants (NOAC) for both stroke prevention in nonvalvular
AF and venous thromboembolism treatment. Thus, performing
frequent and regular INR monitoring is very important to avoid
insufficient anticoagulation during warfarin use. Many patients
are considered to have little information about warfarin monitor-
ing due to the exchange of warfarin with NOAC treatment (9).
In the current study, eight OC patients were evaluated and one
HHS patient did not have regular INR monitoring. Furthermore,
the National Institute for Health and Care Excellence guidelines
recommend INR monitoring daily or every second day until INR
levels are within the therapeutic range twice consecutively. After
achieving this target, monitoring every 12 weeks is recommend-
ed if INR values remain stable after INR is measured twice a week
for 1 or 2 weeks (10). In the current study, 83.2% and 55.3% of
HHS and OC patients, respectively, had INR monitoring once a
month. A study assessing 10,922 patients in New Zealand ob-
served that the INR monitoring frequency varied according to
TTR level. The INR test frequency was 13-14 days if patients
had TTR of 20%-70%. However, this duration extended up to
23 days among those with a TTR of 90%-100% (11).

The results of the current study showed that 42.2% and 57.8%
patients in the HHS and OC groups had INR values in the thera-
peutic range. Moreover, the AF in Turkey: Epidemiologic Registry
study revealed that oral anticoagulant therapy was used by 40% of
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all patients with 37% having effective INR (12). Furthermore, war-
farin dose adjustment should be made in patients admitted to HHS
to achieve effective INR value and patients should be evaluated for
frequent INR monitoring.

Studies showed that patients with AF were more dependent on
instrumental activities of daily living, falling more frequently, and
frailty which was correlated with symptom severity score (13).
The median age in the current study was >65 in both home
healthcare services and OCs. Thus, evaluation and treatment of
geriatric syndromes in home healthcare services can improve the
quality of life of patients.

The rates were 30.4% and 40.2% for HHS and OC cases, re-
spectively, when major and minor hemorrhage rates were ex-
amined in the current study. The rate for gastrointestinal and
intracranial hemorrhage was 6.4% and 2%, respectively. The
WARFARIN-TR study in Turkey identified the hemorrhage rate
as 20.1% in 1 year. The same study identified the gastrointestinal
and intracranial hemorrhage rates as 10% and 5.8%, respectively
(14). A possible reason for lower hemorrhage complications in
the current study was that the INR levels were below the thera-
peutic range, especially in HHS patients.

Guidelines recommend the calculation of hemorrhage risk with
hemorrhage scores before beginning anticoagulant treatment for
AF patients. Moreover, age is the most significant and unchange-
able risk factor for both ischemic stroke and hemorrhage. Modifi-
able risk factors may be listed as hypertension, labile INR, medi-
cations (e.g., antiplatelet and NSAIDs), and alcohol use (15). The
current study assessed two hemorrhage risk scores recommended
in the guidelines for patients with AF. Moreover, the HHS group
had higher hemorrhage risk scores compared with the OC group.
The reason for this is that HHS patients are older and have a more
frequent cerebrovascular disease and hypertension. The TREAT-
AF study assessing 167,190 patients found increased stroke and
hemorrhage risk with poor INR control despite similar INR moni-
toring (16). Thus, high hemorrhage risk should not be a reason to
stop anticoagulant treatment and assessment, as a modifiable risk
factor for every patient, is important (17).

A meta-analysis showed that thromboembolic events increased 3.5
times for INR <2 when compared with INR values from 2 to 3
(RR, 3.5; 95% CI, 2.8-4.4) (18). A study assessing 201 patients
attending the emergency room indicated that thromboembolic
complication rate was 2% and half of these patients had subther-
apeutic INR levels (19). A nationwide cohort study in Denmark
demonstrated that the thromboembolism risk was 4.6% and 2.6%
in patients receiving warfarin for mitral stenosis 1 year after AF
diagnosis and those using warfarin for aorta stenosis or new gener-
ation oral anticoagulants (20). In the current study, the INR levels
were at subtherapeutic levels in HHS patients and thromboembolic
complications were observed more frequently in this group.

In the current study, more than half of the patients used medica-
tions interacting with warfarin. PPI, nonsteroidal anti-inflammatory
drugs, and statins were the most common interacting medications
with warfarin.

The outcomes for drug—drug interaction between warfarin and
PPI are controversial. Both warfarin and PPI are metabolized by
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cytochrome p450 2C19. Thus, the intake of these medications
together is considered to increase INR and hemorrhage risk. A
study assessing 4494 patients receiving warfarin treatment re-
vealed that the patients taking PPIs had a significantly higher in-
cidence of minor bleedings compared with patients who did not
take PPIs (21). Additionally, studies show that the addition of PPI
to warfarin treatment does not cause any changes to INR. Ac-
cording to a retrospective cohort study, co-treatment of warfarin
with PPI was beneficial to reduce upper gastrointestinal system
hemorrhage, especially in patients using warfarin with antiplate-
lets or NSAIDs. This benefit was not observed in the group with
only warfarin treatment (22). According to Turkish Inappropriate
Medication Use in the Elderly criteria, choosing an agent other
than omeprazole is recommended if patients have indications for
PPI use (23).

In clinical studies, elevated INR levels and hemorrhage were ob-
served as a result of taking atorvastatin, fluvastatin, rosuvastatin,
and simvastatin with warfarin (24). In the current study, nearly 7%
of patients were using warfarin with statin treatment. Analgesic
medications are frequently used with warfarin and increasing hem-
orrhage risk. A meta-analysis observed that the use of warfarin with
paracetamol increased INR by 0.62 times (95% CI=0.46-0.78)
compared with placebo. Considering polypharmacy and drug—drug
interactions especially in older patients and stopping medications
without indications are important (25).

This is the first study in Turkey to compare warfarin use monitored
by HHS and in OCs. The limitation of this study is that it is a sin-
gle-center and observational study. Additionally, patient complica-
tions were assessed retrospectively, AF stroke risk scores were not
calculated, and drug—drug interactions did not assess unprescribed
over-the-counter medications.

In the current study, patients in HHS were older, TTR was lower,
and bleeding risk scores were higher. In addition, more than half
of the patients on both HHS and OC were using drugs that could
interact with warfarin.

In conclusion, focusing attention to drug—drug interactions and
performing regular INR monitoring for patients is essential to keep
the INR level within the therapeutic range in both HHS and OCs.

The Gaziosmanpasa Taksim Training nad
Research Hospital Clinical Research Ethics Committee granted approval
for this study (date: 29.11.2017, number: 95).
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