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ABSTRACT
Background: It is of high value to be assess the relationship between doses of
Acenocoumarol and the INR values to offer better patient care. Since
Acenocoumarol is a commonly used drug with a narrow therapeutic range it is
essential to monitor the variations encountered in response to it to avoid drastic
complications and to provide better health care. Aim: The aim of this study is to
compare the INR values with different doses of Acenocoumarol, to compare the
association of dose of Acenocoumarol with their respective INR and to find out
the occurrence of bleeding with different doses of Acenocoumarol.
Methods: The study was conducted in a Tertiary care hospital. 40 patients taking
Acenocoumarol were recruited in the study. Relevant details like age, weight,
dose of Acenocoumarol, INR and other concomitant drugs were obtained in a
prospective manner. Correlation of dose of Acenocoumarol with respective INR
was done by simple linear regression.
Results: The relationship between dose and INR was analyzed using Simple
linear regression and the scatter plot revealed no significant correlation between
the dose and INR values. There is a lot of inter-individual variability in the dose
response and thereafter the INR values.
Conclusions: The dose of Acenocoumarol cannot predict INR values. Patient can
ideally be started treatment on a low dose of Acenocoumarol and based on the
INR values, dose can be titrated. There is a need for consideration of other factors
which influence the dose and INR values.
Keywords: Acenocoumarol, Different doses, INR

INTRODUCTION
Acenocoumarol is an oral anticoagulant used for the
prevention and treatment of thromboembolic disorders
(atrial fibrillation, cardiac valve replacement, after
myocardial infarction, treatment of deep vein thrombosis
and after major surgeries). It is a momo-coumarin
derivative and a vitamin K antagonist. It acts by inhibiting
Vitamin K epoxide reductase and thus inhibits the
synthesis of vitamin K dependent clotting factors such as
2, 7, 9, 10 and also endogenous anticoagulants like Protein
C and Protein S.1 Acenocoumarol is effective and safe to
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be used in patients of all age groups. But due to differing
sensitivity to its anticoagulant effect, the dose is
individualized based on the age and INR of the patient.2
Acenocoumarol is usually administered as once daily oral
dose given at the same time every day. Recommended
therapeutic range for oral anticoagulant therapy with
Acenocoumarol is: 2-3.5.3 Appropriate dosing of
Acenocoumarol is difficult to establish, due to widespread
inter-individual variability in its pharmacokinetics and
pharmacodynamic responses and its narrow therapeutic
window. Numerous genetic and non-genetic factors have
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been associated with the inter-individual variability in
Acenocoumarol dosing requirements.
Patients start with daily doses of about 2mg, and thereafter
the dose is adjusted in accordance with INR test results.
Numerous factors have been associated with the
Acenocoumarol dose required to obtain stable
anticoagulation, including age, gender, weight, height,
drug interactions and variations in the VKORC1 and
CYP2C9 genes. Also, inappropriate use of vitamin K,
inconsistent overlapping of heparin with Acenocoumarol,
inconsistent provision of patient education also results in
variations in response.4
Hence it is of high value to be assess the relationship
between doses of Acenocoumarol and the INR values to
offer better patient care. Since Acenocoumarol is a
commonly used drug with a narrow therapeutic range it is
essential to monitor the variations encountered in response
to it to avoid drastic complications and to provide better
health care.
The aim of this study is to compare the INR values with
different doses of Acenocoumarol; to compare the
association of dose of Acenocoumarol with their
respective INR and to find out the occurrence of bleeding
with different doses of Acenocoumarol.
METHODS
A cross sectional study was conducted in a Tertiary care
hospital in TamilNadu after approval from Institutional
Human Ethics Committee. 40 patients taking
Acenocoumarol for more than 3 months, with normal liver
function and under Vitamin K restricted diet were
recruited for the study. The study was conducted between
August and December of 2017.

Correlation of dose of Acenocumarol with respective INR
was done by simple linear regression. A P Value of <0.05
is considered as significant.
RESULTS
Of the 40 patients who were on Acenocoumarol, 62.5%
were males and 37.5% were females and the mean INR for
males and females was calculated. It was found to be 2.02
and 3.16 (Table 1).
Table 1: Percentage of male and female in the study.
Gender
Male
Female

Number
(total = 40)
25
15

Average
INR
2.02
3.16

percentage
62.5%
37.5%

Also, the mean INR values for different age groups were
calculated. It was more (2.82) with 41-50 years of age
group and less (1.33) with 31-40 years of age group (Table
2).
Table 2: Percentage of different age groups
in the study.
Age
group

No. of
patients

11-20
21-30
31-40
41-50
51-60
61-70

1
4
3
13
14
5

Percentage
of patients
(%)
2.5
10
7.5
32.5
35
12.5

Average INR
for this age
group
1.87
3.15
1.33
2.82
2.40
1.82

Table 3: Comparison of fixed dose with INR values.
Known cases of Major illness which leads to coagulation
disturbance(Hemophilia,Factor5 Leiden mutation, Protein
C deficiency, Protein S deficiency, Von Willebrand's
disease, cirrhosis, Shock, Sepsis, Malignancy, Renal
disease, Anti-phospholipid antibody syndrome, Systemic
Lupus Erythematosus) and patients on drugs which are
known to produce interactions with Acenocumarol
(Allopurinol, Amiodarone, Azathioprine, Betamethasone,
Carbamazepine, Cefoxitin , Cholestyramine, Cimetidine,
Dexmethasone, Doxycycline, Erythromycin, Fenofibrate,
Fluvostatin, Gingko biloba, Ibuprofen, Ketoconazole,
Lovastatin, Orlistat, Quinine, Zafirlukast) were excluded
from the study.5,6
Patients with various diseases like Valvular heart disease,
Atrial fibrillation, Deep vein thrombosis, Aortic stenosis
and several related conditions which have risk of thrombus
formation and embolisation were chosen for the study.
Relevant details like age, weight, dose of Acenocoumarol,
INR and other concomitant drugs were obtained in a
prospective manner.

Dose
(mg)
1
1.5
2
2.5
3
3.5
4
5
6

No. of patients
receiving this
dose
6
1
14
3
5
1
7
2
1

Percentage
(%)
15
2.5
35
7.5
12.5
2.5
17.5
5
2.5

Average
INR for
this dose
2.03
1.54
3.08
2.64
2.4
1.44
1.99
1.44
2.65

Keeping the dose of Acenocoumarol fixed, INR values in
different patients were considered and a mean INR was
calculated for each fixed dose. 35% of patients were
prescribed with 2mg of dose of Acenocoumarol. Only 1%
of patients were prescribed 1.5mg, 3.5mg and 6mg of
Acenocoumarol. Mean INR was high (3.08) with 2 mg
dose of Acenocoumarol. Mean INR was low (1.44) with
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3.5mg and 5mg of Acenocoumarol. Lowest dose (1mg) of
Acenocoumarol was producing Mean INR of 2.03 and
Highest dose of Acenocoumarol (6mg) was producing
mean INR of 2.65. A patient receiving 1mg of
Acenocoumarol had a higher INR value of 3.65 than
patient receiving 5 mg dose whose INR was 1.83. (Table
3). Also, the mean dose of Acenocoumarol for each fixed
range of INR was calculated. Average dose for low
(1.7mg) with INR range of 3-3.99. Average dose is high
(3.04 mg) with INR dose rang of 2-2.99. Lowest INR range
was seen 4mg average dose of Acenocoumarol. Highest
INR range (12-13) was seen with 2mg dose of
Acenocoumarol (Table 4).
Table 4: Comparison of fixed INR range with dose.

INR
range
0.1-0.99
1-1.99
2-2.99
3-3.99
4-4.99
12-13

No. of
patients
with this
INR
2
18
11
5
3
1

Percentage
of patients
5
45
27.5
12.5
7.5
2.5

Average
dose for
this INR in
mg
4
2.47
3.04
1.7
3
2

The relationship between dose and INR was also analysed
using Simple linear regression and the scatter plot reveals
no significant correlation between the dose and INR values
by SPSS software (Figure 1). The P value obtained in the
study was 0.5074.
There were no episodes of bleeding with Acenocoumarol
noted.

1). There is a lot of inter-individual variability in the dose
response and thereafter the INR values. For example, a
patient receiving 1mg Acenocoumarol had a higher INR
value of 3.65 than patient receiving 5 mg dose whose INR
was 1.83. So, there is a strong need for consideration of
other factors which influence the dose and INR values.
A similar study in Netherlands concluded that patient
characteristics such as age and body size influence the dose
requirements.
Also,
genetic
factors,
notably
polymorphisms in the VKORC1 gene which expresses
vitamin K epoxide reductase (the main target for
coumarins) and the CYP2C9 gene which expresses
cytochrome P450 2C9 (the enzyme responsible for the
metabolism of coumarin), together have been shown to
explain 35-50% of the inter-individual variability in dose
requirement. It is ideal that all patients receive a standard
loading dose at the start of the therapy, which is
subsequently adjusted to an individual maintenance dose
according to the measured INR.
Numerous factors have been associated with the
Acenocoumarol dose required to obtain stable
anticoagulation, including age, gender, weight, height,
drug interactions and variations in the VKORC1 and
CYP2C9 genes. Also, inappropriate use of vitamin K,
inconsistent overlapping of heparin with Acenocoumarol,
inconsistent provision of patient education also results in
variations in response.8
A study done in Spanish patients, have developed the first
pharmacogenetic dosing algorithm for acenocoumarol
including clinical variables and information about four
genes (VKORC1, CYP2C9, CYP4F2 and APOE) and
which can able to reasonably predict stable therapeutic
doses of acenocoumarol for patients with thromboembolic
disease.9 A similar study conducted in north India
specified pharmacogenetic acenocoumarol dosing
algorithm which might become a baseline for personalized
medicine approach for treatment of patients in future.10
The variation in dose response and INR values might be
due to underlying genetic predisposition. Further
exploration on this aspect requires studies with larger
sample size and availability of PCR techniques to explore
genetic polymorphism.
CONCLUSION

Figure 1: Simple linear regression scatter plot.

The dose of Acenocoumarol cannot predict INR values.
There is a lot of inter individual variation with regard to
dose response and INR values. Patient can ideally be
started treatment on a low dose of Acenocoumarol and
based on the INR values, dose can be titrated.

DISCUSSION
It has been found that acenocoumarol requirements
decrease with aging, showing a gradual decline from 30 to
80 years.7 This is important in choosing the initial dose.
The study suggests dose cannot predict INR values (Figure
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