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Objective: To determine the optimal International Normalized Ratio (INR) level in Thai atrial fibrillation (AF) patients who

received warfarin.

Material and Method: This retrospective study enrolled 230 AF patients that received warfarin in Siriraj Hospital between

January 1, 2005 and December 31, 2009 and collected the INR level at the time of the event, the numbers of ischemic stroke,

and bleeding events. The incidence density of ischemic stroke or bleeding events was calculated by dividing the number of
ischemic stroke or bleeding event in each INR level with the summation of the time that each patient stayed in each INR

group. The patients with a prosthetic valve were excluded. The INR range was classified into six groups (less than 1.5, 1.5
to 1.9, 2.0 to 2.4, 2.5 to 2.9, 3.0 to 3.4, and greater than 3.4). The optimal INR level was defined as the lowest incidence
density of ischemic stroke and bleeding complications.

Results: Two hundred thirty AF patients (the mean age 68+12 years) were enrolled, contributing to 737.54 patient-years
of observation period. Of the 230 patients, nine patients experienced 12 ischemic events (1.6 per 100 patient-years) and
54 patients experienced 57 bleeding events (7.7 per 100 patient-years). The percentage of patient-time spent within INR

2 to 3, INR less than 2, and INR more than 3 were 40.75, 46.22, and 13.03%, respectively. The INR level more than 3.4
increased both major and minor bleeding events (p = 0.001). The INR level of 3.0 to 3.4 increased the minor bleeding events
(p = 0.03). The INR level less than 1.5 increased incidence of ischemic stroke (p = 0.03). The overall event rate was lowest
in the INR range from 1.5 to 2.9, which is significantly different from that of INR more than 2.9 (p<0.0001), but trend lower
than INR less than 1.5 without being statistically significant (p = 0.198).

Conclusion: An INR of 1.5-2.9 appeared to be associated with the lowest incidence rate of bleeding or ischemic stroke in

a cohort of Thai AF patients receiving warfarin therapy for stroke prevention.
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Atrial fibrillation (AF) is the most common
cardiac arrhythmias in our clinical practice. Several
factors are related to atrial fibrillation such as advanced
age, hypertension, diabetes mellitus, coronary artery
disease, or valvular heart diseases!*!9.

The management in atrial fibrillation consists
of the correction of the precipitating factors, rate
control or rhythm control, and anticoagulation for
stroke prevention*19, Currently, warfarin is the useful
drugs for both primary and secondary stroke prevention
in atrial fibrillation patients. It is well known that
warfarin inhibits vitamin K epoxide reductase leading
to reduce the active form of vitamin K. This action
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affects the coagulation system including the
prothrombin time and international normalized
ratio (INR). Its half-life is 36 to 42 hours"V. The full
antithrombotic effect is reached five days after the
initial dose of warfarin. Although warfarin has a benefit
for stroke prevention in atrial fibrillation patients, it
has bleeding complications. The optimal INR level
prevents atrial fibrillation patients from ischemic
stroke, if low INR level, and bleeding complications,
if high INR level.

The previous trials in United States and
European countries found that INR level 2 to 3 had the
lowest incidences of thromboembolic and bleeding
events®'?. These data came from western countries.
However, there was no data for safety of warfarin
in Asian countries including Thailand. In 2000 and
2005, Japan and China completed clinical trials for
the optimal INR level in atrial fibrillation patients,
respectively>!3, These trials were suggestive of
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lower optimal INR level in Asian people. However,
there is still a lack of data in Thai AF patients.

The present trial is conducted to determine
the optimal INR level in Thai AF patients who received
warfarin for stroke prevention. The optimal INR level
is defined as the lowest incidences of ischemic stroke
and bleeding complications.

Material and Method

The present study was done between
January 1, 2005 and December 31, 2009. It enrolled
Thai patients, aged at least 18 years old who were either
paroxysmal or persistent atrial fibrillation and received
warfarin for stroke prevention for at least six months,
following the ACC/AHA/ESC2006 Guidelines for
the Management of Patients with Atrial Fibrillation.
Patients were excluded if they had prior ischemic
stroke or bleeding complications before January 1,
2005, platelet count was less than 100,000/mm?
during bleeding occurrence, ischemic stroke from
heparin-induced thrombocytopenia, myeloproliferative
disorders including essential thrombocythemia, chronic
myeloid leukemia, polycythemia vera, agnogenic
myeloid metaplasia, or hyperviscosity syndrome, or
prosthetic heart valve replacement. The study protocol
was approved by the Siriraj Institutional Review Board.
The present study was performed in accordance with
the Declaration of Helsinki.

We classified the INR level into six groups
(less thanl.5, 1.5 to 1.9, 2.0 to 2.4, 2.5 to 2.9, 3.0 to
3.4, and more than 3.4) and retrospectively analyzed
data from the medical records.

The incidence density of ischemic stroke or
bleeding events was calculated by dividing the numbers
of'ischemic stroke or bleeding event in each INR level
with the summation of the time that each patient stayed
in each INR group!¥.

The numbers of ischemic stroke and bleeding
event in each group of INR level were counted by
the INR level during or within seven days before the
occurrence of the ischemic or bleeding events.

The time that each patient stayed in each INR
group was calculated by dividing the half-time between
the first and the next INR levels in each pairs of INR
level. The first half-time was the time in the first INR
level and the last half-time was the time in the next
INR level. For example, if one INR was 2.4 and the
next INR, 12 weeks later, was 2.6, the time of INR 2.0
to 2.4 was six weeks and INR 2.5 to 2.9 was six weeks.

Ischemic stroke was defined as the sudden
neurological deficit whether more than 24 hours or
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not and normal non-contrast computed tomography
with or without significant carotid artery stenosis from
carotid doppler ultrasonography or carotid bruit.

Bleeding complications were consist of major
and minor bleeding. Major bleeding was defined as
1) gastrointestinal bleeding required at least two units
of blood transfusion or led to hemodynamically
compromised, 2) intracranial hemorrhages were
consist of intraventricular hemorrhage, intracerebral
hemorrhage, subarachnoid hemorrhage, and/or
subdural hematoma, 3) gross hematuria required
continuous bladder irrigation or led to hemodynamically
compromised, and 4) hemoptysis required emergent
bronchoscopy or bronchial embolization or intubation
or led to hemodynamically compromised. Minor
bleeding was defined as the bleeding other than major
bleeding.

The authors estimated the incidences of
thromboembolic events in each INR group such as
INR level less than1.5,1.5t01.9,2.0t02.4,2.5t02.9,
3.0 to 3.4, and more than 3.4, respectively to be
0.144, 0.023, 0.022, 0.011, 0, and 0 [modified from
Cheung et al, 2005M]. We determined 0.05 for
type I error and 0.20 for type II error with 80% power.
A sample size of 230 patients was calculated to
compare populations of more than two groups by
Chi-square test.

The categorical data such as sex and comorbid
diseases were presented as frequency and percentage.
The continuous variables such as age, LVEF, and
left atrial size were presented as mean + standard
deviation (SD). The optimal INR level was determined
by comparing the incidence density between each
group of INR level. The authors compared the
incidence density of ischemic stroke and bleeding
complications with the Chi-square test for two rates.
The optimal INR level was defined as the lowest
incidence density of ischemic stroke and bleeding
complications.

Results

Two hundred thirty atrial fibrillation patients
were enrolled between January 1, 2005 and December
31, 2009 contributing to 737.54 patient-years of
observation period. The mean age of the patients
was 68+12 years and 62.17% of patients were female.
Two-third of patients (65.22%) were non-valvular
AF. Hypertension was the most common comorbidity
(61.74%). One-fourth of patients (23.04%) had
concomitant aspirin, 5.22% had concomitant
clopidogrel, and 3.91% had combined aspirin and
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Table 1. Baseline characteristics of Thai atrial fibrillation

patients
Characteristics Number (%)
or mean £ SD
Total n =230
Age (years) 68.1£12.0
Female sex 143 (62.2)
Nonvalvular AF 150 (65.2)
Comorbidity
Liver cirrhosis 2(0.9)
Chronic kidney disease 19 (8.3)
Hypothyroidism 15 (6.5)
Hyperthyroidism 7 (3.0)
Diabetes mellitus 61 (26.5)
Hypertension 142 (61.7)
Dyslipidemia 104 (45.2)
Coronary artery disease 50 (21.7)
Echocardiographic findings
LVEF (%) 65.0£10.5
Apical aneurysm 1(0.4)
LA volume index (ml/m?) 76.0+52.5
LA diameter (mm) 51.61£9.6
Concomitant antiplatelets
Aspirin 53 (23.0)
Clopidogrel 12 (5.2)
Dual antiplatelets 9(3.9)

AF = atrial fibrillation; LA = left atrium; LVEF = left
ventricular ejection fraction

clopidogrel. Their baseline characteristics were
shown in Table 1.

Of'the 230 patients, nine patients experienced
12 ischemic events (1.6 per 100 patient-years) and
54 patients experienced 57 bleeding events (7.7 per
100 patient-years). The percentage of patient-time
spent within therapeutic INR range 2 to 3, INR less
than 2 and INR more than 3 were 40.75, 46.22, and
13.03%, respectively.

The authors analyzed and compared the
incidence density of ischemic stroke, major bleeding,
minor bleeding, and total bleeding events between
each group of INR level with the Chi-square test for
two rates as show in Fig. 1-4.

The present trial revealed the INR level more
than 3.4 increased the incidence density of total
bleeding events significantly (rate ratio 3.55, 95%
confidence interval 1.52-9.61, p = 0.001) compared
with other groups of INR level. The INR level less than
1.5 increased the incidence density of ischemic stroke
significantly (rate ratio 4.03, 95% confidence interval
0.97-23.60, p = 0.03). Although the present trial
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Fig. 5 Incidence density of ischemic stroke and total
bleeding (events per 100 person-years) in each INR

group.

showed that the INR level 1.5 to 3.4 did not increase
the incidence density of ischemic stroke and total
bleeding events, the INR level 3.0 to 3.4 increased
the incidence density of total bleeding events with
borderline significant (rate ratio 2.76, 95% confidence
interval 0.79 to 9.93, p = 0.057). The increased
incidence density of total bleeding events in the INR
level 3.0 to 3.4 was driven by the significantly increased
incidence density of minor bleeding events (rate ratio
3.31, 95% confidence interval 0.90-13.22, p = 0.03).
Therefore, the authors concluded that the optimal INR
level was 1.5 to 2.9. The overall event rate was the
lowest in the INR range from 1.5 to 2.9 with significant
difference from that of INR level more than 2.9
(rate ratio 0.12, 95% confidence interval 0.07-0.21,
2<0.0001), but trend lower than INR level less than
1.5 without statistically significant difference (rate ratio
0.62, 95% confidence interval 0.28-1.45, p=0.198) as
show in Fig. 5.

Discussion

The present trial showed Thai patients with
atrial fibrillation required lower INR level than western
patients in the previous studies®!?. The results in the
present trial were similar to the prior trials from
Japanese and Chinese populations>!®. The reasons
for the different results from the western population
and the same results as Asian population may be from
the racial difference between Asian and western
populations. Previous trial from EAFT study showed
the overall ischemic events were 5.6%, while bleeding
events were 2.9%9. Later trials were conducted
in Japan and Hong Kong, found that the overall
thromboembolic events 2.6 to 5.5% were similar to
the results from European population, while these
trials revealed the bleeding events 3.1 to 7.0% were
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higher than the European population!*!9., Especially,
the Japanese study was terminated prematurely due
to significantly higher life-threatening bleeding
complications in the conventional-intensity group (INR
2.2-3.5) than the low-intensity group (INR 1.5-2.1)1%,
These Asian trials showed higher bleeding complications
in the warfarin users from western population. The
present trial was the first study in Thai patients with
atrial fibrillation that determined the optimal INR level.
The overall event rate from ischemic stroke in this trial
was 5.2%, while the overall event rate from bleeding
complications was 24.8%. The event rate from bleeding
complications was divided as the event rate from major
bleeding complications at 6.1% and minor bleeding
complications at 18.7%. Therefore, the present trial
showed the overall ischemic events were similar to the
previous Asian and western trials, while the overall
bleeding events were higher than the previous Asian
and western trials!"*!5. The reason for the higher
bleeding events in this trial compared with previous
other trials could be because of the present trial
included the minor bleeding complications while the
previous western and Chinese studies reported only
major bleeding complications!>!9. Therefore, the
overall major bleeding complications in the present
trial were similar to the prior Japanese and Chinese
trials1319, It also showed the high minor bleeding
complications were not studied in the previous trials
except the Japanese study that reported the overall
bleeding complications including the minor bleeding'*.
Compare with the Japanese study, the present trial
showed the higher minor bleeding complications.
Therefore, Thai patients with atrial fibrillation may
have higher minor bleeding complications and the
same ischemic and major bleeding events compare
with the previous Asian studies*!).

The possible explanation for the higher
bleeding complications in the present trial may be that
one-fourth of patients took the concomitant aspirin,
two-third of patients had underlying hypertension, and
two-third of patients were female, which increased
the risk of bleeding in the warfarin users. Another
explanation was from the different CYP2C9 and
VKORCI polymorphisms. CYP2CO9 is the cytochrome
P450 that metabolized S-enantiomer, which is three
times as potent as R-enantiomer of warfarin®. If
the patients have the mutant alleles, CYP2C9*2 or
CYP2C9*3, they require the lower dose of warfarin®619,
While VKORCI is a gene encoding vitamin K epoxide
reductase that changes the inactive vitamin K to the
active vitamin K, the VKORC1 A haplotype leads to
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require the lower dose of warfarin®. However, the
frequencies of CYP2C9*2 and CYP2C9*3 are 5 to
10% in western countries®®, while their similar
frequencies are in Asian countries. The prevalence of
CYP2C9*2 and CYP2C9*3 is very low (5%) in
Thai population?. The frequency of VKORCI1 A
haplotype is 37% in European-American population
while their frequency is 89% in Asian-American
population®. In Thai population, the previous study
revealed that 63.6% had VKORC1 AA haplotype!'V.
Therefore, the requirement for lower warfarin dose
in Thai population may be the effect from VKORCI1
mutation more than from CYP2C9 polymorphisms.

From the results of the present trial, the
authors concluded that the INR 1.5 to 2.9 had the
lowest incidence of ischemic stroke and bleeding
complications. When the authors combined the INR
groups into INR less than 1.5, INR 1.5 t0 2.9, and INR
more than 2.9. The INR 1.5 to 2.9 had lower combined
ischemic and bleeding complications than INR more
than 2.9 with statistical significance, while it had
lower combined ischemic and bleeding complications
than INR less than 1.5 without statistical significance.
The reason for non-significant combined ischemic
and bleeding complications between INR 1.5 to 2.9
and INR less than 1.5 may be the higher bleeding
complications in INR 1.5 to 2.9 compared with
INR less than 1.5. Therefore, when the authors
calculated the summation of ischemic and bleeding
complication, it led to balance effect of lower
ischemic stroke and higher bleeding complication
in INR 1.5 to 2.9 compared with INR less than
1.5. However, INR 1.5 to 2.9 had higher bleeding
complications without statistical significance and
lower ischemic stroke with statistical significance than
INR less than 1.5.

However, the present trial had several
limitations. First, it was a retrospective study, so
several confounding factors occurred during the study
and some data might be missed because of no data in
the medical records such as some minor bleeding
complications that were ignored by the physicians or
patients. However, the present trial was the first Thai
study that revealed the preliminary data about the
optimal INR level in patients with atrial fibrillation.
A prospective study will be required to confirm these
results. Second, the sample size in the present trial may
be small because of wide 95% confidence interval.
Although the present trial had a small sample size, it
could demonstrate statistical significance between
each group of INR level.
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Conclusion

AnINR of 1.5 t0 2.9 appeared to be associated
with the lowest incidence rate of major/minor bleeding
or ischemic stroke in a cohort of Thai atrial fibrillation
patients receiving warfarin therapy for stroke
prevention. However, further study is required to
confirm these results.

What is already known on this topic?

Warfarin is one of the most useful anticoagulant
drugs for both primary and secondary stroke prevention
in patients with atrial fibrillation. The previous trials
in United States and European countries found that
the INR level 2 to 3 had the lowest incidences of
thromboembolic and bleeding events.

What this study adds?

AnINR of 1.5 t0 2.9 appeared to be associated
with the lowest incidence rate of major/minor bleeding
or ischemic stroke in a cohort of Thai patients with
atrial fibrillation receiving warfarin therapy for stroke
prevention. This study showed the lower optimal INR
level in Thai patients with atrial fibrillation compared
with western population.
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