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Abstract

Background: Patients with atrial fibrillation, venous thromboembolism, valvular disease, cardioembolic stroke,
and acute myocardial infarction are prescribed the oral anticoagulant warfarin to treat thrombi. To guarantee its
efficacy and safety, anticoagulants must be closely monitored. Furthermore, warfarin has a narrow therapeutic
index, which increases the risk of side effects, particularly in the early stages of treatment. Objective: This study
aimed to analyze the incidence of warfarin side effects in outpatients at Dr. Soetomo General Hospital. Methods:
A retrospective cross-sectional design was adopted for outpatients at the Cardiology Department of Dr. Soetomo
General Hospital from March to May 2023. Data were collected on the incidence of side effects in outpatients who
received warfarin for a minimum of one month through an interview process. Other data, including age, sex,
duration of warfarin therapy, comorbidities, and INR at the last scan, were extracted from medical records. The
Chi-Square test was used to examine the data. Results: The results showed that 88 patients (42.7%) had side effects
of bleeding (126 events). These included gum bleeding (22.3%), hematoma (20.4%), melena (7.7%),
menometrorrhagia (2.4%), epistaxis (1.9%), hematuria (1.5%), hematemesis (1.0%), hemoptysis (1.0%),
spontaneous venous bleeding (1.0%), hematochezia (0.5%), hemostasis during blood sampling (0.5%), tongue
bleeding (0.5%), and subconjunctival bleeding (0.5%). Conclusion: The incidence of side effects during warfarin
treatment was high, accounting for approximately 42.7% of cases. Furthermore, one patient experienced more
than one side effect.
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INTRODUCTION

The prevalence of mortality due to cardiovascular
disease was quite high, around 17.9 million people in
2016, accounting for 31% of the world’s mortality
(WHO, 2019). According to data from the Indonesian
Ministry of Health, 1.5% of people in Indonesia and the
province of East Java had cardiovascular disease in 2018
(based on doctors’ diagnoses) (Kemkes RI, 2018).
Therefore, oral anticoagulants are essential. In 1941, the
FDA approved the clinical use of warfarin for the
prevention or treatment of thromboembolism (How,
2015). Warfarin, a vitamin K antagonist anticoagulant,
is used to prevent and treat thromboembolic problems
linked to atrial fibrillation. In patients with atrial
fibrillation, medication has been proven to reduce the
risk of stroke by 62% (Touchette et al., 2007). The use
of anticoagulants raises concerns because of the
associated risk of side effects. Warfarin has a high risk
of drug interactions with a narrow therapeutic index,
necessitating the determination of a therapeutic dose for
each patient. This results in side effects, particularly in
the early stages of therapy (Morgan et al., 2009; Hanigan
etal., 2021).

The side effects of warfarin are generally mild and
do not require intervention. However, some patients
with complications are at a higher risk of side effects,
such as excessive bleeding (Snipelisky & Kusumoto,
2013). The use of anticoagulants raises concerns
because they are associated with adverse effects. A
hemoglobin drop of at least 2 g/dL or bleeding that
necessitates hospitalization or transfusion is a typical
definition of this adverse event. The side effects of
warfarin include major bleeding (hematuria), lower
gastrointestinal  bleeding, upper  gastrointestinal
bleeding, upper gastrointestinal bleeding, intracranial
bleeding, minor bleeding (ecchymosis), intramuscular
or intra-abdominal hematoma, epistaxis, hemoptysis,
and vaginal and retinal hemorrhage (Ozturk et al., 2019).
Other side effects include thromboembolic conditions,
such as decreased breath sounds, cough, chest pain,
irregular heartbeat, redness or skin rash on the hands,
deep vein thrombosis, and edema in the feet or hands
(Waheed et al., 2021; Vyas et al., 2022). Necrosis can
also occur at the start of warfarin therapy and in cases of
systemic embolism or cholesterol microembolism
(Ranieri et al., 2015).

Previous studies have shown that several factors
influence the risk of bleeding in patients taking warfarin,
including  sex, age, comorbidities,  genetic
polymorphisms, and drug interactions (Ozturk et al.,
2019; Ababneh et al., 2021; Yabeyu et al., 2022; Aulia
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et al., 2022). In addition, warfarin has nearly 100% oral
bioavailability and reaches peak concentrations within 4
h of administration. This drug has a distribution volume
of 0.14 L/kg and 99% protein binding, particularly to
albumin. Warfarin binding can be influenced by factors
that can increase free drug levels, thereby increasing the
risk of side effects (Ranieri, 2015). Apart from these
variables, habits such as alcohol consumption, smoking,
and a diet of foods containing vitamin K can influence
the occurrence of side effects during the use of warfarin
(Yabeyu et al., 2022). There are few reports on the side
effects of warfarin; therefore, existing data are limited.
Furthermore, a larger sample size with bleeding type
classification was used in this study than in previous
studies. Therefore, this study aimed to analyze the
incidence of warfarin side effects in outpatients at Dr.
Soetomo General Hospital.

MATERIALS AND METHODS
Study area and period

This study was conducted at the Department of
Cardiology at Dr. Soetomo General Hospital, Surabaya,
between March and May 2023. These departments are
primarily responsible for most hospitalized patients
prescribed warfarin. Only outpatient clinic patients who
had been taking warfarin for at least one month were
included.
Study design

This retrospective cross-sectional study included
outpatients who received warfarin at the Department of
Cardiology of Dr. Soetomo General Hospital, Surabaya,
Indonesia, between March and May 2023.
Sampling and selection of patients

The samples were obtained from total sampling,
which included inclusions, from March to May 2023.
The inclusion criteria were outpatients at the Cardiology
Department of Dr. Soetomo General Hospital who had
received warfarin for at least a month and were > 18
years old. The exclusion criterion was cognitive
impairment.
Data collection method

Data were collected on the incidence of side effects
in outpatients who received warfarin minimum of a
month through an interview process. Patient
information, such as age, sex, length of warfarin
treatment, comorbidities, and INR at the latest scan, was
obtained from medical records.
Data analysis

Warfarin side effects were grouped using the
Bleeding Academic Research Consortium (BARC)
classification. In the absence of bleeding, the BARC
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group was classified as type 0. As type 1 bleeding is
"non-actionable," the patient did not seek medical
assistance. Similar to type 1, type 2 bleeding is
characterized by clinically noticeable symptoms that are
"actionable” and necessitate medical diagnosis,
hospitalization, or treatment. Type 3, which includes
clinical, laboratory, and/or imaging evidence of
bleeding with a particular healthcare provider response,
is separated into three categories, numbered a to c. Type
3a occurs when hemoglobin levels drop from >3 to <5
g/dL, and there is open bleeding that necessitates
transfusion. Type 3b is the presence of open bleeding
and a decrease in hemoglobin level of >5 g/dL, cardiac
tamponade,  surgical intervention  requirement
(excluding teeth/nose/skin/hemorrhoids), and
intravenous  vasoactive drugs. Intracerebral and
intraocular hemorrhages that affect vision are classified
as type 3c. Type 4 bleeding is linked to coronary artery
bypass grafting (CABG) (within 48 h) and type 5
bleeding is lethal. Lethal bleeding is classified as
genitourinary, pericardial, pulmonary, retroperitoneal,
gastrointestinal, cerebral, or other (Hicks et al., 2011).
The Chi-Square tests were conducted to investigate
differences between patient demographic characteristics
and the incidence of warfarin side effects. A P-value

<0.05 indicated a statistical significance of patient
demographic characteristics affecting the incidence of
warfarin side effects. Ethical approval was obtained
from the Health Research Ethics Committee of Dr.
Soetomo General Academic Hospital (Surabaya No.
0600/KEPK/11/2023).

RESULTS AND DISCUSSION

From March to May 2023, data were obtained from
206 outpatients taking warfarin at the Department of
Cardiology at Dr. RSUD. Soetomo General Hospital.
The data extracted from the medical records are
presented in Table 1.

Measuring the particle size is essential for
determining the dimensions of the particles and ensuring
that they meet the desired size range. Typically, the
diameter of Nanostructured Lipid Carriers (NLC) ranges
from 10 to 1000 nm, with a preferred size of 50-300 nm
for targeted drug delivery. For topical applications, such
as hair and skin, NLCs are generally the most effective
when their maximum particle size is approximately 300-
500 nm. Although the human pore diameter ranges from
40-80 um to 0.05-0.2 mm, achieving an NLC particle
size of approximately 300 nm is crucial for optimal
product stability and effectiveness.

Table 1. Demographic profile characteristics of warfarin medication in outpatients at the Dr. Soetomo general hospital

Side Effect
Absent Present P value
Subject (n=118) Subject (n=88)
Sex
Male 59 (62.8) 35(37.2) 0.145
Female 59 (52.7) 53 (47.3)
Age
<50 year 59 (60.2) 39 (39.8) 0.419
> 50 year 59 (54.6) 49 (45.4)
Duration of Warfarin Medication
<1 year 41 (64.1) 23 (35.9) 0.187
>1 year 77 (54.2) 65 (45.8)
INR*
<20 77 (69.4) 34 (30.6)
2,0-3,0 33 (45.2) 40 (54.8) -
>3,0 8 (36.4) 14 (63.6)
Comorbidity
Absent 32 (60.4) 21 (39.6) 0.597
Present 86 (56.2) 67 (43.8)
*recent INR
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The chi-square test yielded a p-value > 0.05, as
shown in Table 1, indicating that sex did not
significantly influence the incidence of side effects.
Other studies have shown no discernible variation in the
risk of bleeding between males and females
corroborating these findings (Barcellona et al., 2022).
According to previous studies, women taking warfarin
are at higher risk of bleeding (Gieling et al., 2017).
According to another study, women typically have a low
TTR, which is associated with a higher risk of bleeding
and decreased efficacy (Costa et al., 2021). Several
studies have found that men taking warfarin have a
greater risk of bleeding (Penttild et al., 2019; Rydberg et
al., 2020). Females have a lower tendency to receive
anticoagulant prescriptions than males after considering
age, comorbidities, and thromboembolic risk factors
(Lee et al., 2023).

According to the other data (Table 1), there was no
significant difference in the side effects observed
between patients aged < 50 and > 50 years (p > 0.05).
The incidence of side events, including bleeding is
significantly influenced by the age of warfarin users
(Shendre et al., 2018). This study demonstrated that the
occurrence of side effects was significantly affected by
age. These results contradict those of several studies that
have shown a correlation between age and the presence
of bleeding side effects when using warfarin. However,
determining a set age criterion for evaluating bleeding
risk is challenging. Previous studies have found that
patients aged 60 years have worse anticoagulant control
than older adults. Poor compliance, social factors
including employment and alcohol consumption, and
clinical considerations that are considered while
delivering warfarin safely and effectively are the causes
of this adverse event (Abohelaika et al., 2016). In
contrast, other studies have stated that bleeding as a
complication is prone to occur in patients aged > 65
years owing to the risk of thrombosis when using
anticoagulants (Gross & Chan, 2021). In addition to age,
the duration of warfarin use should be considered.

Table 1 shows that there were no differences
between patients who experienced side effects and

patient without have experienced side effects and those
who did not in the duration of warfarin medication < 1
year or > 1 year (p > 0.05). According to this study, the
risk of side effects was not significantly influenced by
the duration of warfarin therapy. However, Al Saikhan
(2020) stated that 57.4% of patients in Saudi Arabia had
a warfarin medication duration >1 year. Another study
reported that the use of warfarin for >1 year causes
major bleeding (Ozturk et al., 2019). Patients taking
warfarin for > 12 months require close coagulation
monitoring to minimize the risk of bleeding. Monitoring
was performed using INR values because thrombus
formation still occurs 6-12 months after onset
(Ardissino et al., 2003).

Table 1 shows the INR grouping into three groups:
INR < 2.0, INR 2.0-3.0, and INR > 3.0 in the groups
with and without side effects. The INR value in
individuals with long-term warfarin consumption can
change even with maintenance doses (Ozturk et al.,
2019). To reduce the risk of adverse effects, patients on
warfarin therapy must have their INR modified (Shikdar
et al., 2018). One parameter that varies with warfarin
and other treatments is the INR (Hindricks et al., 2021).
INR can be influenced by a wide range of external
circumstances, including the use of herbal remedies,
alcohol, foods high in vitamin K, diet, and compliance
(Al-Momany et al., 2019). A study conducted in 2022
revealed that 14 patients with thromboembolic events
had an INR< 3.0, and 23 of the 74 patients who
experienced bleeding had an INR < 3.0 (Putriana et al.,
2022). Furthermore, Ozturk et al (2019) showed that
only major and minor bleeding occurred in patients with
an INR of 5-8.9, while major bleeding was quite large in
INR > 9 (Ozturk et al., 2019). When the last INR scan
was <2, monitoring was performed every day until the
individual INR target was reached. However, an INR >
3 requires monitoring every 2-3 d. INR was within the
target range; therefore, monitoring was performed for 4-
6 months. This is primarily performed in patients with
comorbidities (Health, 2024).

Tabel 2. Side effect incidence of warfarin medication in outpatients at the Dr.Soetomo general hospital

BARC Classification n (%)
Type 0 (absent) 118 (57.3)
Type 1

(gums bleeding, hematoma, melena, menometorrhagia, epistaxis, hematuria, 88* (42.7)

hematemesis, hemoptysis, spontaneous venous bleeding, hematochezia, hemostasis

during blood sampling, tongue bleeding, and subconjunctival bleeding.

*One patient experienced more than one type of side effect
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Figure 1. Types of comorbidities in patients receiving warfarin

Table 3. Clinical manifestations of side effects of warfarin medication in outpatients at the Dr.Soetomo general hospital

Side Effect Reaction n (%)
Gum bleeding 46 (22.3)
Hematoma 42 (20.4)
Melena 16 (7.7)
Menometorrhagia 5(2.4)
Epistaxis 4 (1.9)
Hematuria 3(1.5)
Hematemesis 2(1.0)
Hemoptysis 2(1.0)
Spontaneous venous bleeding 2(1.0)
Hematochezia 1(0.5)
hemostasis during blood sampling 1(0.5)
tongue bleeding 1(0.5)
Subconjunctival bleeding 1(0.5)

The p-value from the chi-square test for the
presence of comorbidities had no significant influence
on the occurrence of side effects (p > 0.05) (Table 1).
The three most common comorbidities among patients
who experienced bleeding were hypertension,
dyslipidemia, and stroke (Figure 1). In this study, the
most prevalent comorbidity among individuals with
bleeding as a side effect was hypertension (Lackland,
2014). Hypertension was the most prevalent comorbid
condition in all the black samples (Ciurus et al., 2015).
It is possible that the illness may make oral
anticoagulants less effective. Individuals without AF
who have this comorbidity have been linked to poor
anticoagulation control and an elevated risk of stroke
(Bertomeu-Gonzélez et al., 2015). Tapaskar et al (2022)
reported that patients using warfarin had several
comorbid conditions such as HIV, diabetes mellitus,
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heart failure, and a previous history of stroke or transient
ischemic attack. Warfarin can protect against thrombus
formation for 180 days in conditions such as transient
ischemic attack, venous thromboembolism, and
ischemic stroke (Tapaskar et al., 2022). These
conditions are risk factors in increased risk of bleeding
in patients with a history of non-cardioembolic stroke,
chronic kidney or liver disease, acute, or chronic disease
(Ageno et al., 2012).

Patients with comorbidities receive polypharmacy
medications, such as antiplatelet agents, nonsteroidal
anti-inflammatory drugs, and several other drugs, and
many other medications can interact with warfarin or
elevate the risk of bleeding (Ikeda et al., 2018). For
patients with mechanical prosthetic heart valves,
combination antithrombotic therapy comprising oral
anticoagulants (OAC) and low-dose aspirin (<100
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mg/day) is recommended (Salem et al., 2004).
Currently, this combination is commonly administered
to patients with vascular disease, coronary heart disease,
and myocardial infarction (MI). This combination
increases the risk of bleeding (So & Eckman, 2017).
According to previous studies, both non-selective
NSAIDs and selective COX-2 inhibitors carry a
significant risk of severe hemorrhage. This condition is
not easily controlled by INR monitoring and can be
avoided by appropriate management. Previous research
has shown that the side effects resulting from the use of
warfarin vary (Battistella, 2005; Hauta-Aho et al.,
2009).

According to the BARC classification, 88 patients
(42.7%) experienced side effects in the form of bleeding
(Table 2). The various types of bleeding in Table 3
show that a total of 126 events such as gum bleeding
(22.3%), hematoma (20.4%), melena (7.7%),
menometorrhagia (2.4%), epistaxis (1.9%), hematuria
(1.5%), hematemesis (1.0%), hemoptysis (1.0%),
spontaneous venous bleeding (1.0%), hematochezia
(0.5%), hemostasis during blood sampling ( 0.5%),
tongue bleeding (0.5%), and subconjunctival bleeding
(0.5%). In this study, the results showed that the most
common bleeding reactions were in the form of blood
gums, hematoma, and melena. This was supported by
the findings of Ozturk et al (2019) which found that the
incidence of bleeding in the form of subcutaneous
hematoma (10.4%), hematuria (10.4%), and epistaxis
(4.2%) was quite large compared to hemoptysis,
intracranial bleeding, lower and upper gastrointestinal
bleeding (Ozturk et al., 2019). According to Mascolo et
al. (2019), the incidence of side effects included
epistaxis (40.4%), hematuria (9.8%), melena (7.3%),
gum bleeding (4.7%), hematemesis (3.6%), hematoma
(2.1%), and gastric bleeding (0.5%) (Mascolo et al.,
2019). In geriatric patients, less than 5% of the side
effects occur in the form of hematuria (Ningrum et al.,
2020). Another study reported that 44% of
gastrointestinal bleeding cases occurred during the use
of warfarin. In this context, the use of warfarin as
monotherapy is associated with the probability of
recurrent gastrointestinal bleeding, thus requiring close
monitoring (Tapaskar et al., 2022).

According to Kimmel (2008), genetic variables are
substantial. Warfarin is influenced by genetic
polymorphisms in vitamin K epoxide reductase complex
1 (VKORC1) and cytochrome P450 2C9 (CYP2C9)
genes. Warfarin reactivity is also influenced by clinical
variables such height, weight, and age (Kimmel et al.,
2008). The polymorphisms contribute to the dose
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variability among ethnic groups (Takahashi et al., 2006).
A racemic mixture of R and S enantiomers forms the
warfarin. The more potent S-warfarin is metabolized in
the liver by cytochrome P450 2C9. Warfarin is
metabolized more slowly by the wild-type allele,
CYP2C9*1, and the other two alleles, CYP2C9*2 and
CYP2C9*3. This allele may increase the risk of bleeding
in patients carrying it (Shurin & Nabel).

CONCLUSION

In conclusion, the incidence of warfarin-induced
side effects was significant, accounting for
approximately 42.7% of the cases. To reduce the risk of
warfarin side effects, such as excessive bleeding, drug
administrators must ensure close monitoring, including
providing education to patients before initial warfarin
administration.
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