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ABSTRACT

Warfarin is an oral anticoagulant most-commonly prescribed for
prevention and treatment of thromboembolism. It is widely acknowledged
that warfarin has both narrow therapeutic index and various drug-food
interactions, thus carrying the risk of subtherapeutic or bleeding. Therefore,
warfarin is among the priority drugs to be evaluated to improve the quality
of care for warfarin use. This study aimed to analyze the indications and
dosage as well as the bleeding incidence in warfarin use at secondary
hospitals in Yogyakarta. This research employed the retrospective cross-
sectional design among outpatients and inpatients who received warfarin for
a minimum of three days. Data of patient demographics, indications and
doses of warfarin, incidence of bleeding, and other drugs interacting with
warfarin were collected from the medical records for two years of research.
The bleeding incidence could include conjunctival bleeding, melena,
hematemesis, petechiae, purpura, ecchymosis, or hematochezia as was
documented in the medical records. The research involved 139 patients with
a majority of male patients and age range of >60 years. The three highest
indications of warfarin use were CHF (37.41%), CHF-AF (23.74%), and AF
(10.79%) with an average dose of 1.83+0.54 mg/day. Despite the
administration of low doses of warfarin, four patients (2.90%) experienced
bleeding with hematuria as the main clinical manifestation. This study
recommends adjusting to a lower warfarin dose, particularly for the elderly
who receive a combination with aspirin. In addition to a lower maintenance
dose, a lower therapeutic target of INR should be further verified for
Indonesian patients who receive warfarin.
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INTRODUCTION
As an oral anticoagulant approved by the
FDA since 1950s, warfarin remains the

meta-analysis study reported that DOACs
provide a slight improvement in effectiveness
and safety when compared to warfarin to

first-line treatment as a prophylactic and therapy
for venous thromboembolism, thromboembolic
complications, as well as myocardial infarction and
stroke. Although direct oral anticoagulants
(DOACs), including dabigatran and rivaroxaban
listed in the 2018 national formulary, are currently
available, the use of warfarin remains high in a
number of healthcare facilities in Indonesia. A

prevent stroke in patients with atrial fibrillation
but at a higher cost, thus requiring further
comprehensive consideration when making a
decision to administer (Canestaro et al., 2013; Ruff
etal,2014).

However, warfarin exhibits a very narrow
therapeutic index (1-10pg/mL) (Ritschel & Kearns,
2004), clinically significant interactions with
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numerous types of drug and food (Bungard et al.,
2011; Teklay et al., 2014), and metabolic variation
which is strongly influenced by genetic
polymorphisms, making it challenging to predict
the pharmacological effects (Mak et al, 2019;
Suriapranata et al, 2011) and variety of dose
requirement (Ta Michael Lee & Klein, 2013). In
addition, data from the FDA also indicated that
warfarin was among the ten drugs with the highest
number of adverse events reported during the
1990-2000 decade. Meanwhile, data from the
Emergency Department during 1999-2003 showed
that warfarin was associated with 29,000 hospital
visits due to bleeding-related complications
annually (Wysowski et al, 2007). Therefore,
following the criteria from the WHO and Ministry of
Health of the Republic of Indonesia, warfarin is
among the top priority of drug use evaluation
(Kemenkes RI, 2019a; World Health Organization,
2003).

A number of studies to evaluate the use of
warfarin have been conducted in different
countries (Khalili et al., 2010; Lads & Naidoo, 2018;
Semakula et al, 2020), including Indonesia
(Agustini et al., 2016; Furdiyanti et al., 2014; Putri
etal.,, 2012). These studies, however, focused more
on evaluating the doses associated with INR
(International Normalized Ratio) control while
those in Indonesia involved a limited number of
patients. In essence, studies of bleeding incidence
due to warfarin with its therapeutic doses as well
as investigations of clinical manifestations
associated with the interaction between warfarin
and other drugs are required to provide an optimal
use of warfarin with a minimum risk of fatal
bleeding. Therefore, this present study analyzes the
indications and doses as well as incidence of
bleeding associated with warfarin use and its drug
interactions among the outpatients and inpatients
of secondary hospitals in Yogyakarta Province.

MATERIAL AND METHODS

A retrospective cross-sectional study of
warfarin use was conducted at Bethesda Hospital in
Yogyakarta Municipality and at Sleman Regional
Public Hospital involving patients who received
warfarin from January 2016 - December 2017 with
the data collection and analysis carried out
between July 2018 to February 2019. This study
analyzed the use of warfarin in adult patients with
a minimum of three days of prescription while
those given a change in the anticoagulant drug
or experiencing chronic liver failure and blood
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coagulation disorders were excluded. Using the
saturation sampling technique, all patients who
met the inclusion criteria were involved in the
study. Demographic characteristics of patients as
well as diagnosis, warfarin dose, and bleeding
incidence data were obtained from the medical
records. The incidence of warfarin-associated
bleeding could manifest as conjunctival bleeding,
melena, hematemesis, petechiae, purpura,
ecchymosis, or hematochezia in accordance with
the medical records. INR values or decreased Hb
levels were used to confirm the bleeding incidence.
To minimize the potential for bias toward bleeding
incidence caused by concurrent use of other drugs
and warfarin, this study also analyzed the incidence
of warfarin drug interactions in which the other
drugs should have reached at least the steady state
levels corresponding to their half-lives. A
univariate analysis was employed to display the
data of demographic characteristics, diagnosis, and
warfarin doses in mean * SD using the Excel
program in Microsoft Office 365. In addition, the
incidence of warfarin-associated bleeding was
presented as a percentage while the difference in
means of warfarin doses per age category in each
diagnosis was analyzed using the T-test for
normally-distributed data or the Mann-Whitney
test otherwise (SPSS Version 25). This study has
passed the ethical review from the Ethics
Committee of the Faculty of Medicine of Universitas
Islam Indonesia with protocol No.
12 /Ka.Kom.Et/70/KE/I11/2018 and of the Faculty
of Medicine of Universitas Kristen Duta Wacana
with protocol No. 582/C.16/F/2018.

RESULTS AND DISCUSSION

A total of 139 patients with 233 visits
consisting of both outpatients and inpatients were
involved in this study. The flow diagram of patients
participating in this study (Figure 1).

Since the research location was secondary
hospitals, this study found no patients with the
exclusion criteria of bleeding disorders, such as
hemophilia and Von Willebrand disease that
must usually be referred to a tertiary hospital.
Additionally, there were no patients with chronic
liver failure who had impaired coagulation factor
synthesis in this study. Therefore, all patients who
met the inclusion criteria were involved up to the
end of the study. The patient characteristics
according to age and sex as well as data of
diagnoses that indicated warfarin administration
(Table I).
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Patients receiving warfarin who
fulfilled the inclusion criteria
(n=139)

Inclusion criteria (n = 139)
Patients experiencing

- chronic liver failure (liver cancer or
cirrhosis, n = 0)

- coagulation disorders (hemophilia
or Von Willebrand disease, n = 0)

Patients experiencing bleeding

Patients experiencing no bleeding

Figure 1. Flowchart of subjects in this retrospective cross-sectional study.

Table I. Characteristics of Patients.

Characteristic Total (n) Percentage (%)
Sex

Male 85 61.15
Female 54 38.85
Age (years)

Adult (18-60) 58 41.73
Elderly (>60) 81 58.27
Diagnosis

AF 15 10.79
AF, CHF 33 23.74
AF, CVANH 6 4.32
AF,DVT 1 0.72
CHF 52 37.41
CHF, AF, CVANH 1 0.72
CHF, CVANH 1 0.72
CHF, DVT, AF 2 1.44
CHF, DVT 3 2.16
CVA NH 11 791
DVT 12 8.63
MVR 1 0.72
Post elective SC with APS 1 0.72

Note: Indications include Atrial Fibrillation (AF), Congestive Heart Failure (CHF), Cerebrovascular Accident Non
Hemorrhagic (CVA NH), Deep Vein Thrombosis (DVT), Mitral Valve Replacement (MVR), Post elective SC with APS:
blood clotting disorders that lead to thrombosis in the arteries and veins and can cause miscarriage, APS:

Antiphospholipid Antibody Syndrome

This study found that the majority of
patients receiving warfarin were men and the
elderly. In general, the prevalence of cardiovascular
disease in developed countries is higher among
female elderly patients. This finding is in line with
the higher life expectancy of women, and the
epidemiological data thus show that women are at
greater risk than men (Mosca et al,, 2011). This
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condition also occurs in Indonesia as the
2018 Basic Health Research reported that
women became the group with the highest
prevalence of cardiovascular disease and its
predispositions, including diabetes mellitus,
hypertension, and heart disease, but not stroke
since its incidence rate in men was 0.1% higher
compared to that of women (Kemenkes RI, 2019b).
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Table I1. Average Warfarin Dose for Each Diagnosis Category and Age Group

Diagnosis Age N (visit)  Average Dose (mg/day+SD) and p-value*
CHF Adult 59 1.75+0.64 0.035
Elderly 72 1.89+0.54 '
CHF, AF Adul 16 1.63+0.70 0313
Elderly 18 1.89+0.32 '
CHF, DVT Adult 2 2.00+0
Elderly 2 1.66+0.23 ’
Adult 1 1.5
CHF, DVT, AFNVR Elderly 1 2 )
CHF, AF, CVANH Adult 1 2
Elderly 1 1.5 i
CHF, CVA NH Elderly 1 1.33 -
Adult 15 2.00£0.33 0.012
AF Elderly 12 1.65+0.41 '
Adult 6 1.92+0.20 0.514
DVT Elderly 7 1.77£0.50 '
AF, CVANH Elderly 5 1.86+0.26 -
Adult 4 1.88+0.25 0161
CVA NH Elderly 7 2.03+0.08 '
Post elective SC with APS Adult 1 0.36 -
AF, DVT Adult 1 2 -
MVR Elderly 1 4 -

Note: Indications include Congestive Heart Failure (CHF), Deep Vein Thrombosis (DVT), Atrial Fibrillation (AF),
Cerebrovascular Attack (CVA), Cerebrovascular Accident Non Hemorrhagic (CVA NH), Mitral Valve Replacement
(MVR), Post elective SC with APS: after caesarean section with APS (Antiphospholipid Antibody Syndrome);
*comparison of the mean warfarin dose per age group with n=3

The difference in the findings of this study is
strongly associated with the limitations of the
inclusion criteria, which is cardiovascular disease
treated with warfarin. The same findings were
shown in a pharmacogenomic study at one of the
national referral hospitals for cardiovascular
disease management, in which warfarin was mostly
used for male patients (55.3%) (Suriapranata et al.,
2011).

Meanwhile, the top three diseases for
which warfarin was prescribed included CHF,
CHF-AF, and AF. Warfarin administration to
patients with CHF has proved to be able to reduce
the risk of both systemic complications and
venous thromboembolism (Siliste et al., 2018). The
use of warfarin has also proved to be effective in
preventing thromboembolism among patients with
atrial fibrillation at I-A level of evidence (Katritsis
et al, 2015). It has been acknowledged that
warfarin use for the top three indications in this
study was intended to achieve the INR therapeutic
target of 2.0-3.0. The principle of warfarin
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administration refers to the effective lowest dose to
achieve and maintain the target of international
normalized ratio (INR), which varies depending
on the disease indications (Kuruvilla & Gurk-
Turner, 2001). The recommended range of
warfarin dose is 2-5 mg/day as initial therapy
and 2-10mg/day for maintenance by referring to
INR or prothrombin time (PT) ratio as the
underlying consideration for dose adjustment.
The average dose of warfarin for each indication
based on the age group of the patients involved
in this study is described (Table II). The daily
dose of warfarin per patient ranging from 0.20 to
4.50mg per day (1.83+0.54 mg/day on average)
with the highest dose (4 mg/day) for Mitral
Valve Replacement (MVR) in elderly patients
(Table II). Meanwhile, antiphospholipid antibody
syndrome (APS) cases after cesarean section in
adult patients are treated with the lowest dose of
warfarin (0.36 mg/day). Both of such indications
were found in only 1 case during the 2-years of the
research.
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Table III. Incidence of bleeding associated with warfarin use

Laboratory Test Results Interaction

Medical Days of Dose Level of

Sex/Age History Treatment (mg/day) INR  Hemoglobin Thrombocyte With other Interaction
(0.8-1.2) (14-18 g/dL) (150-440 k/uL) Drugs
Male/70 1* - 4.5 g/dL 357 k/uL
years . 2 - - -
S @ * - -
5% 3 Not 6.77 .
2 9 4 administered - - Allopurinol  Moderate
29 5 - 13.9 g/dL -
& g 6 5.95 - -
= 7 3.37 - -
8 2 - - - Allopurinol, Moderate
Lansoprazole
Male/77 Not
years 1 administered 11 10.7 g/dL 240 k/uL. i i
2 - - -
5 3 : ; - -
B 4 1.37 - - . .
o ) Aspirin Major
*q-‘: 2 3 i 11.7_g/dL 200 }(/HL Ranitidine =~ Moderate
&
3 7 ) ] ]
8 3 - - -
9* - - - tidi d
10 Halted 629  10.7g/dl  306k/uL  Ranitidine - Moderate
11 - 5.72 - - - -
Male/70 9 1 - 14.2 g/dL 289 k/uL Ranitidine = Moderate
Q
2] - -
years a é (1)3; ) ) Aspirin Major
= E 4 - i i Ranitidine = Moderate
29
2 3 6 2 - - -
é = 7 - - - Aspirin Major
= 8 - - - Ranitidine Moderate
4 9* - - - Ceftriaxone  Moderate
2 10 - - -
= 11 - - -
Male/64 © 1 2 - - -
years § 2 2 - - -
= 3 2 0.96 - -
= 4 2 - 11.6 165 k/pL
g5 s . : :
2 = 6 1 ; : :
{'—j 2 7 1 - - - Aspirin Major
L= 8 1 - - -
NG
= = 9 1 - - -
8 10 1 - - -
2 11 1 - - -
3]
£ 12 1 - - -
13 1* Halted - -
*Bleeding
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The warfarin dose for patients with MVR in
this study (28 mg/week) is comparable to the
results of a retrospective cohort study involving
200 MVR patients with an average warfarin
dose of 25.6%9.5 mg/week. The study found
the incidence of thromboembolism in 11 patients,
and 12  patients experienced bleeding
(Kamthornthanakarn & Krittayaphong, 2019). A
study however, has limitations in that the
retrospective cross-sectional design it used makes
it unable to reveal the clinical outcomes of warfarin
use in such cases. In principle, the use of
anticoagulants, including warfarin, in MVR cases is
aimed to minimize postoperative thromboembolic
complications while maintaining the therapeutic
level with a minimum risk of bleeding (Erwin &
Iung, 2018). Meanwhile, warfarin with the lowest
dose in postpartum APS cases, but not during
pregnancy as it can carry the risk of embryopathy,
can be administered for 4-6 weeks (Ernest et al,
2011; Myers & Pavord, 2011) with a target INR of
2.0 - 3.0 or INR target > 3.0 for patients with a high
risk of recurrence and/or arterial thrombosis (Del
Papa & Vaso, 2010).

In addition, this present study identified the
average doses of warfarin for all indications in the
elderly and adult groups that reached 1.87+0.50
mg/day and 1.77+0.59 mg/day, respectively (p:
0.175). It is well established that age is not
associated with warfarin dose because there is no
significant difference in the pharmacokinetic
profiles between elderly and adult patients.
However, there is stronger evidence of warfarin
inhibiting the synthesis of vitamin K-dependent
clotting factors II, VII, IX, and X in the elderly group
despite comparable warfarin concentrations in
plasma. Therefore, to achieve the clinical response
target, a lower dose is required for elderly patients
(Mangoni & Jackson, 2004). However, the exact
mechanism responsible for improving the
sensitivity of warfarin remains unknown
(Shepherd et al, 1977). This study found a
significant difference in the mean warfarin dose
between the adult and elderly groups having CHF
and AF (p<0.05) with the highest mean dose
unexpectedly discovered in the majority of the
elderly patients.

Contrary to this research, two studies of
warfarin use revealed that the elderly received a
lower warfarin dose as opposed to the adult group
with 4.6+2.0 mg/day vs 6.8+2.8 mg/day and
3.34+1.71 mg/day vs 3.26+£1.27 mg/day (de Padua
Mansur et al., 2012; Shendre et al., 2018). Another
study involving 102 Japanese patients also found
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similar results although with an insignificant
difference, in which the average dose of warfarin
for adult patients was higher (2.86+1.2 mg/day)
compared to that for patients aged = 65 years
(2.76+0.98 mg/day) (Miura et al, 2009). In the
meantime, 11,835 Korean patients also received
warfarin at a lower average dose than Caucasian
patients, at 3.38+-1.06 mg/day, but still higher than
those in the studies of Japanese and Indonesian
patients. This finding is likely associated with the
higher vitamin K intake that Koreans consume
daily (Kim et al., 2019). Through the administration
of a higher dose, this study has yet to be able to
comprehensively show the level of effectiveness
and safety of warfarin in elderly patients.

In addition, along with the study that
involved Japanese patients, this present study also
confirms the higher sensitivity of warfarin among
Asian patients compared to Caucasians, thereby
making them receive a lower average dose than
that for Caucasians (Dang et al., 2005). Such fact is
associated with the evidence that, at the same PT-
INR values, the incidence of bleeding is more
frequent among Asians compared to Caucasian
patients. Therefore, various predictive models are
involved in estimating safe and effective individual
maintenance dose of warfarin through such
variables as genetic variation of CYP2C9 and
VKORC1 coding genes as well as patient
characteristics (age, ethnicity, diet, and body mass
index). These variables, including warfarin drug
interactions, should be considered in the
estimation of initial dose, maintenance dose, or
dose adjustment on the fourth or fifth day of
warfarin use (Eriksson & Wadelius, 2012).
Nonetheless, a prospective cohort study involving
1015 patients indicated that the use of various
algorithms  for optimum  warfarin  dose
requirements cannot be fully implemented yet as
there are exceptions, particularly for patients with
CHF, mainly during the first four weeks of therapy
(Kasner et al., 2016).

Meanwhile, research on the approach of
warfarin dose involving Indonesian patients was
conducted in two studies with a total of 186
participants. Both showed mutually reinforcing
findings and proved that other than age, genetic
variation of VKORC1 and CYP2C9 correlates
significantly with the pharmacokinetics and
pharmacodynamics of warfarin based on PT-INR
parameters (Rusdiana et al.,, 2013; Suriapranata et
al, 2011). Although PT-INR is known to be the
parameters of therapeutic target and risk of
bleeding, their testing has yet to be scheduled
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periodically in any hospitals in Indonesia. There
were only 39 INR tests conducted at the study site,
with 64.1% performed on patients receiving
warfarin dose of 1-2 mg/day. The limitations of the
study design have restricted a further analysis of
the obtained INR data. Regarding the frequency of
INR testing, the American Heart Association
recommends that INR monitoring should be
conducted periodically soon after beginning the
warfarin therapy until the correlation of dose and
response becomes stable; after that, the frequency
of INR tests can be reduced (Hirsh Jack et al., 2003).
To date, INR testing service in Indonesia has not
been able to implement such recommendation,
including the health facilities at peripheral level
that do not even have adequate facilities
(Perhimpunan Dokter Spesialis Kardiovaskular
Indonesia, 2014). As previously mentioned, the
average dose of warfarin in this study was
relatively lower than that for Caucasian patients.
However, the incidence of bleeding was also found
during the study (Table III).

Four patients receiving warfarin
experienced bleeding clinically manifested as
hematuria (100%), and one patient experienced
both hematuria and melena (25%). The first
patient had bleeding when admitted to hospital
with melena and hematuria on the third day of
treatment. The INR test was performed on the third
day, resulting in 6.77, which continued to decline
until the seventh day of treatment. As predicted, the
incidence of bleeding occurs in patients with
relatively high INR. Similarly, a study of 133
patients found that INR = 5 becomes one of the
significant variables of bleeding incidence (Teklay
et al, 2014), which is the same with research on
472 patients with INR = 4 (Hylek et al., 2007). It was
found that the cause of bleeding in these patients
was the routine use of drugs from the hospital
consisting of candesartan, bisoprolol, and warfarin
without routine INR monitoring, making it difficult
to determine when the drug administration should
be halted. Routine INR monitoring can reduce the
frequency of adverse events due to warfarin use
with an odds ratio of 1.48 - 1.73 (Krumbholz et al,,
2016).

In addition, monitoring the use of warfarin,
particularly in outpatients for whom direct and
routine monitoring from medical staff is
unavailable, has proved to increase the clinical
outcomes (Sudas et al., 2018). After reaching 3.37
INR, patients can resume using warfarin at a dose
of 2 mg/day. With regard to drug interactions, the
two drugs routinely administered to the patients
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have an insignificant influence on the
pharmacokinetics and pharmacodynamics of
warfarin (Holbrook et al, 2005). Other factors
possibly contributing to the incidence of bleeding,
such as interaction with foods or the use of herbal
medicine (Ge et al,, 2014), cannot be well identified
due to the limitations of this retrospective study.
The first patient had not only hematuria but also
melena. This finding is consistent with a
retrospective cohort study involving 401 patients
who used warfarin with melena as a bleeding risk
factor and aged more than 65 years (RR 2.5). This
first patient resumed receiving warfarin after
bleeding. Further intensive monitoring should be
conducted since the possibility of bleeding (27.3%)
is higher compared to that of thromboembolism
(16.7%) following post-bleeding warfarin re-
administration (Chen et al,, 2014).

Meanwhile, the second patient experienced
hematuria on the ninth day after receiving warfarin
on the second day at a dose of 2 mg/day, which was
then increased to 3 mg/day on the fourth day of
treatment when the INR increased by 0.26.
Warfarin was not administered on the first day
possibly because the patient's INR remained in
therapeutic target range. In addition to the risk
factor for hypertension, the patient was aged = 75
years and received a combination with aspirin
(Turan et al.,, 2016) as well as experienced anemia
(Ali et al, 2016). The interaction of warfarin and
aspirin has a major interaction level which
indicates that the effect can potentially be life-
threatening or cause permanent damage. This
interaction can increase INR, thereby leading to the
risk of bleeding because aspirin affects platelet
function. Incidence of bleeding in patients using
warfarin combined with aspirin increases 9-fold
when compared to warfarin monotherapy
(Bungard et al.,, 2011; Teklay et al., 2014; Uygungiil
et al, 2014). Setting a lower INR target can be
considered when patients receive a combination
with aspirin (Kim et al., 2019).

The third patient who also experienced
hematuria had an INR value below the therapeutic
target on the second and third day with 0.91 and
1.02 INR, respectively. Data limitations of patient
characteristics in this study, including BMI which is
known to have a higher requirement of warfarin
weekly dose to reach the therapeutic target of INR
(Tellor et al., 2018), remain unknown. Even though
the patient has not reached INR therapeutic target
with a likely risk of thromboembolism, the patient
experienced bleeding on the fifth and ninth day.
The patient still received 2 mg warfarin per day

223



until the last day of treatment. It was not well
identified whether the hematuria in this patient
was caused by warfarin or his urinary tract
infection or even a combination of both (Bolenz et
al., 2018) since no INR testing was performed when
the patient was bleeding. Similar to the previous
elderly patient, a combination with aspirin appears
to be requiring INR target adjustment.

In addition, the last patient who also
experienced hematuria had anemia as a risk factor
(11.6 g/dL) and received combination therapy with
aspirin. Relating to the patient’s age of < 65 years, a
study of 2046 patients who received warfarin
proved a lower risk of bleeding compared to other
groups (Yokoyama et al., 2018). Nonetheless, the
patient had anemia and still received warfarin at a
lower dose of 1 mg/day since his INR (0.95) still
carried the risk of developing thromboembolism.
On the thirteenth day of treatment, however, the
patient developed hematuria without further INR
testing.

The study found the incidence of bleeding in
four patients with an average age of 70.25+5.32
years. Hematuria becomes a clinical manifestation
of major bleeding in warfarin users, which is also
found in a retrospective cross-sectional study
involving 96 patients (58.82%) (Ozturk et al,
2019). In addition to the elderly age, heart disease
and hypertension are associated with an increased
risk of bleeding in treatment with warfarin which is
also found in these four patients (Shoeb & Fang,
2013).

Compared to warfarin users at a younger
age, the relative risk of bleeding increases by 31%
in elderly patients, thereby requiring some
strategies to reduce the incidence of bleeding
(Shendre et al., 2018). This incidence is mainly
related to the dose, including when a combination
with aspirin is required to achieve the lower
therapeutic target of INR for Indonesians. A lower
INR target based on the incidence of bleeding and
thromboembolism is found in a retrospective
cohort study involving Chinese patients using
warfarin, reaching 1.8 - 2.4 INR (You et al., 2005).
Although the genetic profile of VKORC1 and
CYP2C9 has been recommended as a dose
predictor, pharmacoeconomic studies should be
conducted by comparing the use of warfarin with
genetic testing and the use of DOACs (direct oral
anticoagulants) (Bounameaux & Reber, 2010)
although a study of 3731 patients found no
significant differences in major bleeding incidence
between DOAC and warfarin (Bialkowski et al,
2020).
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This study has a number of limitations,
including the non-randomized selection of the
study site and the INR test that was not done to all
of the patients, thereby resulting in non-
representative incidence of warfarin ADR among
the patient populations in all secondary hospitals.
Another limitation is that, despite the efforts to
involve all of the patients who met the inclusion
criteria, this retrospective cross-sectional study
was unable to identify the correlation between INR
values as the target of warfarin therapy and patient
demographics. Therefore, a longitudinal study with
routine INR tests that involves patients in a more-
extensive area is recommended to provide a safe
and effective approach to a disease management
using warfarin. The resulted means of warfarin
dose, which are relatively lower than those found
in the studies of Caucasians require a further study
of the appropriate therapeutic dose range for
Indonesian patients. In addition, the incidence of
bleeding among patients given aspirin combination
indicates the need to target lower INR values,
particularly for elderly patients.

CONCLUSION

The top three indications of warfarin use
include CHF, CHF-AF, and AF with an average dose
of 1.83+0.54 mg/day. Warfarin-associated
bleeding was experienced by the elderly patients,
and only less than 5% patients experienced
hematuria as the main clinical manifestation.
However, periodic INR monitoring is required as a
strategy to prevent bleeding incidence and an
approach to adjust warfarin doses, particularly for
patients with risk factors, such as elderly patients
and patients receiving combination therapy with
aspirin.
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