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What is The Success Rate of Patients Using Warfarin in Maintaining
Their Target International Normalized Ratio Levels?

Varfarin Kullanan Hastalarin Hedef Uluslararasi Normallestirilmis
Oran Basarisi ne Kadar lyi?
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Abstract

Objectives: Patients using warfarin, are also referred to emergency departments when they have an
emergency. When a patient using warfarin presented to the emergency departments to be able to
estimate the possible level of International Normalized Ratio can help in making an emergency
treatment plan. The purpose of this study was to demonstrate patient success in maintaining
International Normalized Ratio by investigating spot International Normalized Ratio levels of patients
using warfarin who were admitted to emergency services.

Materials and Methods: Our study is survey study. Among 2071 patients, 129 patients using warfarin
due to non-valvular causes who were admitted to the emergency departments for warfarin-unrelated
reasons and who met the inclusion criteria were included in the study.

Results: 41.80% of the participants had International Normalized Ratio values within the therapeutic
range. It was shown that warfarin-related bad experiences and having training did not affect whether
International Normalized Ratio was within the therapeutic range or not.

Conclusion: Patients using warfarin are unsuccessful in maintaining their target International
Normalized Ratio levels. New policies and programs should be developed to protect the target
International Normalized Ratio levels.
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Oz

Amag: Varfarin kullanan hastalar, acil durumlar oldugunda acil servislere bagvururlar. Varfarin
kullanan bir hasta acil servise bagvurdugunda olasi Uluslararasi Normalize Oran diizeyini tahmin
edebilmek acil tedavi planinin yapilmasina yardimc olabilir. Bu ¢alismada acile bagvuran ve varfarin
kullanan hastalarin o anki spot Uluslararasi Normalize Oran diizeyleri incelenerek hastalarin
Uluslararas: Normalize Oran kontroliindeki basarilarinin gosterilmesi amaglandi.

Materyal ve Metot: Calismamiz bir anket ¢alismasidir. 2071 hastadan non valviiler nedenli varfarin
kullanan, varfarin iligkisiz bir nedenden dolay1 acil servise bagvuran ve dahil etme kriterlerini kargilayan
129 hasta ¢aligmaya kabul edildi.

Bulgular: Katilimalarin % 41,80’inin Uluslararas1 Normalize Oran’1 terapotik araliktaydi. Uluslararasi
Normalize Oranin terapotik aralikta olup olmamasinda varfarin iligkili kotii tecriibelerin ve egitim
almis olmanin etkisinin olmadig: gosterildi.

Sonu¢: Hastalar hedef Uluslararasi Normalize Oran diizeylerini korumada basarisizdir. Hedef
Uluslararast Normalize Orani korumak icin yeni politikalar ve programlar gelistirilmelidir.

Anahtar Kelimeler: Varfarin, uluslararasi normallestirilmis oran, acil servis
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Introduction

Since its discovery in 1920, warfarin has been one of the major medicines of the World
Health Organization due to its positive characteristics such as anticoagulant activity
and cost effectiveness, and is currently the most widely used anticoagulant agent
worldwide.!

Warfarin is indicated for the treatment and prophylaxis of mechanical heart valve,
atrial fibrillation and thrombus formation in deep veins.> Warfarin exerts its
anticoagulant activity by inhibiting gamma carboxylation of factors II, VII, IX and X,
which are Vitamin K-dependent.3 It is monitored by International normalized ratio
(INR). International normalized ratio is calculated by dividing the geometric mean of
the prothrombin time (PT) of the healthy adult population by the normal prothrombin
time. The normal level of a healthy person's INR is generally considered to be 1 (0.8-
1.2), although it varies according to testing laboratories. An INR level of 2 indicates that
the clotting time is doubled. INR level is regulated according to the patient's clinic, but
the most widely accepted therapeutic range is between 2 to 3.4 Monitor ability of
warfarin, the presence of flow charts and guidelines describing the intervention
according to patient's INR level and presence or absence of hemorrhage findings, and
the fact that the anticoagulant effect can be antagonized when necessary increase the
prescribability of warfarin.57 The most common adverse effect associated with warfarin
is hemorrhage. Warfarin ranks third in admittance to hospital due to side effects. The
relation between coagulation above the therapeutic range and increased hemorrhage
and the relation between coagulation below the therapeutic range and increased
thromboembolic events are other conditions that the clinician should consider when
prescribing warfarin .8 9

Patients who use anticoagulant agents are usually the elderly. The use of warfarin in
geriatric patients is limited by factors such as comorbid diseases, impaired renal and
hepatic function, other medications used, easy interaction of warfarin with other
drugs, genetic polymorphism which affects warfarin, and changes in warfarin activity
due to the interaction of enzymes in warfarin metabolism with foods.”*" As a result of
these limitations, complications associated with warfarin are inevitable. Cooperating
with the patient in maintaining target INR levels and encouraging patient participation
during the process, increasing the knowledge level of patients related to warfarin use,
and increasing INR control capabilities can lead to clinical and cost benefits."

Emergency departments (EDs) provide healthcare to patients from a wide range of
clinical settings. Patients using warfarin, like every patient, are also referred to EDs
when they have an emergency. In addition to the risks inherent in warfarin itself, it
also carries the risk of thromboembolic or hemorrhagic complications when used not
effectively. However, there are not enough social studies explaining how effectively
these patients use warfarin in their daily lives, and what issues they experience due to
warfarin use. Therefore, the purpose of this study was to investigate the success of INR
control in patients using warfarin.

Materials and Methods

Approval was obtained from our hospital’s ethical committee for this study (2016/250).
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Study Group: This study was conducted between 01.10.2016 and 31.12.2016. Inclusion
criteria for the study were defined as admittance to our ED for any reason, using
warfarin for non-valvular reasons, INR examination planning by the emergency
physician, providing consent for participating in this study, and being over 18 years of
age. Survey questions were asked during face-to-face interviews. Verbal consent was
received from the participants. During the course of our study, out of 2071 patients
referred to the researcher during working hours, 129 consecutive patients who met the
inclusion criteria were included in the study. Since one patient was newly prescribed
with warfarin, two patients were in the dose-setting phase, and INR levels of four
patients could not be obtained due to laboratory errors, seven patients were excluded
from the study and the data of 122 patients were analyzed (Figure 1). Major hemorrhage
was defined as hemorrhage requiring 2 units of erythrocyte suspension or hemorrhage
at a critical anatomic site (intracranial, retroperitoneal, etc.).

Out of 2071 patients, 129 patients who
met the inclusion criteria were included

EXCLUSION

1 patient was prescribed warfarin on the
same day

INCLUSION

Figure 1. Diagram of the study group

Major complications was defined as gastrointestinal hemorrhage, ectopic pregnancy
rupture, intracranial hemorrhage, intra-abdominal hemorrhage, retroperitoneal
hemorrhage, and hemothorax. Minor complications was defined as ecchymosis,
conjunctival hemorrhage, hematuria, epistaxis, gingival bleeding and intraarticular
hemorrhage.

Blood products in taking medical history was defined as use due to warfarin overdose.
This blood products was desribed as erythrocyte, fresh frozen plasma, factor
concentrates and platelet suspension.

Statistical Analysis: All statistical analyses were performed using the SPSS software
(version 19.0, SPSS Inc., Chicago, IL). Descriptive measures of the variables were
calculated. Categorical variables were presented as frequency and percentage, while
continuous variables were presented as mean + SD in tabular form. Continuous
numerical variables were analyzed by the Kolmogorov-Smirnov method for normal
distribution. It was seen that the variables did not fit normal distribution. For this
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reason, Mann - Whitney U test was used for independent group comparisons between
two groups, and Kruskal - Wallis test was used for comparison of multiple groups.
Friedman Two-way ANOVA technique was used for dependent measurements. Paired
comparisons were made in multiple comparisons which were significant. Groups found
to be significantly different were shown using exponents in the tables. Type-I error rate
was defined as 5% throughout the study, and p < 0.05 was accepted as statistically
significant.

Results

The mean age of our study group was 68.07+ 14,25 and the median duration of
warfarin use was 6.00 (min 0.10- max 38.00) years. The mean age of the group with
hypotherapeutic INR was 64,17 + 16,81, and the median duration of warfarin use was
4.00 (min 1-max 22) years. The mean age of participants who had INR in the
therapeutic range was 70,12 +12,42, and the median duration of warfarin use was 8.00
(min o0.10-max 38.00) years. The mean age of the group with overcoagulation was
68,20+14,22, and the median duration of warfarin use was 4.50 (min-0.40-max 23.00)
years. 62.30% (n = 76) of the study group consisted of female and 81.10% (n = 99) of the
participants were married. The occupations of the participants were housewife
(55.70%, n = 68), retired (27.90%, n = 34), and worker (7.40%, n = 9).

Spontaneous INR levels of 58.20% (n = 71) of the participants were not in the
therapeutic range. 23.80% (n = 29) of the participants had INR levels in the
hypocoagulated range and 34.40% (n = 42) were in the supratherapeutic range. 44.30%
(n = 54) of the participants stated they applied to the hospital once a month to check
their INR levels. 59.80% (n = 73) of the participants stated that they received training
on the use of warfarin.

Major complication rate within the study group was 13.90% (n = 17) and minor
complication rate was 29.50% (n = 36). 86.10% (n = 105) of the study group did not
have any major complications in the past. The most common major complication was
gastrointestinal hemorrhage (10.60%, n = 13). Two participants had intracranial
hemorrhage (1.60%), one participant had ectopic pregnancy rupture (0.80%), and one
participant had intra-abdominal hemorrhage (0.80%).

70.50% (n = 86) of the participants did not have any minor complications, and the
most common minor complication was skin echymosis (11.50%, n = 14). Other minor
complications included epistaxis (8.20%, n = 10), hematuria (4.10%, n = 5), gingival
hemorrhage (1.60%, n = 2) and conjunctiva hemorrhage (0.80%, n = 1).

73% (n = 90) of our participants were found to have previously used blood products
related to warfarin at least once. The general characteristics of the study group are
shown in Table 1.

52.63% (n=40) of women were in the therapeutic range. There was statistically
significant difference between the groups with respect to INR levels by gender (p
<o0.001). No difference was found between groups when warfarin use indications were
evaluated according to INR levels (p = 0.542). There was no significant difference
between having used blood products, warfarin-induced complications history and spot
INR levels (Respectively; p = 0.420, p=0.440, p= 0.926). The hospitalization history of
the study group due to a warfarin-related cause was 22 persons.
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Table 1: General Characteristics of the Study Group

Characteristics n* %*
Female 76 62.29
Gender Male 46 37.70
Marital Status Marrled 29 8114
Single 23 18.85
Housewife 68 55.73
Retired 34 27.86
Worker 9 7.37
Occupation Self-employed 6 4.91
Civil Servant 3 2.45
Unemployed 1 0.81
Student 1 0.81
City 79 64.75
Settlement Unit District 32 26.22
Village 11 9.01
Training on Warfarin Received 73 59.83
Use Not Received 49 40.16
Low (2>) 29 23.77
INR Level Therapeutic (2-3) 51 41.80
High (3<) 42 34.42
Previous Blood Product | Yes 90 73.77
Use No 32 26.22
Once a month 54 44.26
INR follow-up frequency | More than once a month 36 29.50
Not regular 32 26.22
Major Complication Yes 17 13.93
History No 105 86.06
Minor Complication Yes 36 29.50
History No 86 70.49

*Total is n=122 and equal to 100%

There was no correlation between hospitalization history and spot INR levels (p =
0.977). 73 participants stated that they had received training on how to use warfarin.
There was no correlation between receiving training on warfarin use and INR levels (p
=0.749). (Table 2)

Discussion

Patients are admitted to EDs suddenly and without any planning. In emergency
applications, preparations such as fasting, satiety or body welfare that are regularly
performed for outpatient clinic visits cannot be performed most of the time. Patients
using warfarin can also apply to EDs suddenly with the current INR status. Our study
showed that when a patient using warfarin applied to EDs, the patient's INR value at
that moment was more likely to be outside the target range.
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Table 2. Characteristics of the Study Group according to Spot INR Levels

o INR
Characteristic Total
n (%) g
2> 2-3 3<
76
Female 1 (14.47) | 40 (52.63) | 25(32.89) (100.00)
Gender 6 0001
Male 18(39.13) | 1 (23.91) | 17(36.95) (103.00)
)
AF 20 (22.22) | 40 (44.44) | 30 (33.33) (102.00)
22
Stroke 4(18.18) | 9(40.91) | 9(40.91) (100.00)
Indication 6 0542
PTE-DVT 3 (50.00) 1(16.67) 2 (33.33) (100.00)
Does not 4
remember | (50.00) 1(25.00) 1 (35.00) (100.00)
Previous 22 40 90
Yes 28 (31.11
Blood (24-44) (44.44) Gr (100.00) 0.420
Product N (21.87) ( ) ( ) 32 !
Uoh o 7 (21.87 1 (34.37 14 (43.75 (100.00)
. 1
Major Yes 4 (23.52) 5 (29.41) 8 (47.05) (100700)
Complicati 10. 0-449
on History | No 25 (23.80) | 46 (43.80) | 34 (32:38) (100.?)0)
. 6
Minor Yes 8 (22.22) | 16 (44.44) | 12 (33.33) (10i 00)
Complicati : 0-926
[ No 86
on History 21 (24.41) | 35(40.69) | 30 (34.88) (100.00)
. 22
Previous Yes 5 (22.72) 9 (40.90) 8 (36:36) (100.00)
Hospitaliz 10'0 0977
ation No 24 (24.00) | 42 (42.00) | 34 (34.00) (100.00)
Yes 19 (26.02) | 29 (39.72) | 25(34.24) 73
Warfarin ' ' . (100.00) ©-749
Training
No 10 (20.40) | 22 (44.89) | 17 (34.69) (103.900)

AF: Atrial Fibrillation
PTE: Pulmonary Thromboembolism

DVT: Deep Vein Thrombosis

Only 41.8% of participants of our study were in the therapeutic range. There are
studies involving patients applying to EDs due to warfarin-related complications, and
the ratio of patients within the therapeutic range is generally consistent with our
findings.'4*® Although an increase in INR level from 1 to 2 indicates a twofold
hemorrhage risk, it has been reported that the incidence of intracranial hemorrhage is
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higher after values greater than 3.9.4'7 The supratherapeutic INR rate in our study was
34.4% and the number of participants who reported major hemorrhage in the past was
higher compared to the general literature (13.9%).3'>*® The most common cause of
warfarin use in our study was atrial fibrillation, which is consistent with the
literature.” An INR level below 2 has been shown to increase ischemic stroke in atrial
fibrillation and it is associated with poor prognosis and mortality.”? Warfarin-related
complications continue to be a burden on health systems worldwide and result in
disruptive consequences for individuals.?® 23% of our participants had an INR level
below 2, and the clinical consequences of thromboembolic events that may arise from
such an INR level are not clear. In our study, we also found a strikingly high ratio of
warfarin-related blood product use in the past (73.8%). This ratio includes erythrocyte
suspension support in major hemorrhage, minor hemorrhage that still requires
erythrocyte suspension support, platelet suspension, and fresh frozen plasma
transfusion intended to antagonize warfarin’s effect. In our study, we also found a high
warfarin-related hospitalization rate (18%). The complications of warfarin-related
blood product transfusion in these people, and the additional burden of treatment and
admission processes to healthcare systems are unknown.

Another important result of our study is patient training about how to use warfarin. In
their review, Newall et al. reported that increasing the knowledge level of patients and
their families was proportional to a decrease in complications such as major
hemorrhage.* In the study of Stafford et al., it was reported that the patients had poor
knowledge, which is resulted in suboptimal INR levels and subsequently unwanted
outcomes.2° Our findings support this view. More than half of our participants (59.8%)
stated that they had received training on warfarin use. However, looking at the INR
values, it can be said that this training is not reflected on INR levels. Similarly, our
patients did not learn from past experiences such as previous hemorrhage stories,
hospitalization stories, or blood transfusion stories. This result suggests that the
involvement of the patient in this process is necessary in warfarin use and the
management of INR. Patients should take responsibility for maintaining their target
INR levels. Patients who participate in the follow-up of their target INR and take
responsibility increase the quality of anticoagulation therapy.?* Face-to-face training
possibilities and trainings provided as part of the doctor-patient relationship can be
implemented to assist patients in maintaining their target INR levels. Anticoagulation
clinics and technological support such as online messaging platforms and finger-tip
devices can also be utilized.'» 22 23

While evaluation using only a single INR result seems like a limitation of the study, it
is very important in terms of showing the spot INR status at that time. More than half
of the participants were not in the therapeutic range. This group carries the risk of
admission to EDs with potential thromboembolic or vascular complications.
Furthermore, it is known that 0.5-1.5% of the world population is using warfarin.# In
the UK, 1% of the overall population and 8% of the population over 8o years of age are
using warfarin.? It is estimated that by 2020 there will be 7.5 million atrial fibrillation
cases in the US alone, and another study estimates that one in twelve Americans will
experience at least one venous thromboembolism in their lives.? These findings
indicate that the use of warfarin will continue to increase in the near future. Therefore,
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if higher success rates cannot be achieved in maintaining target INR values, it can be
concluded that the incidence of warfarin related complications in EDs will increase.

There is some limitations, we didn't have a lots of participants and we couldn't ask
thromboembolic complications.

In conclusion, patients using warfarin are unsuccessful in maintaining their target INR
levels. It would be useful for emergency physicians to assume that the patients they
encounter in the EDs who are using warfarin are likely to have an INR level out of the
therapeutic range when deciding on treatments and interventions. In addition, patient
awareness is a step that should not be neglected in maintaining target INR values.
Systems that adopt a multidisciplinary approach and offer face-to-face training have
been shown to be associated with the most successful results.> The importance of
achieving and maintaining target INR levels should be taught to patients using
warfarin. Healthcare providers should adopt an appropriate training system and
provide effective patient training for high quality anticoagulation treatment.
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