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ABSTRACT

control and the association of TTR among patients in Gaza Strip.

care for most patient segments in the Gaza Strip.

Background: Anticoagulation control with warfarin, as assessed by the international normalized ratio (INR), Poor quality of warfarin control by low INR
or low time in therapeutic range (TTR) can lead to increased risk of adverse events. The objective of this study was to examine the overall quality of (INR)

Method: A prospective study was conducted among patients on warfarin for NVAF who attended the Cardiology Outpatient Clinic of Alshifa Hospital
between June 2021 to October 2022. Patients’ TTR was calculated by using Traditional method.

Results: A total of 231 patients were included with mean age 59.15+12.6 years. The mean TTR score was 50.93+16.37%, the total 1155 INR measurements
were calculated. Of the sample patients, 47.6 % were in the good control category (TTR = 60%), and 52.4% were in the poor control category (TTR<60%).

Conclusion: Our study demonstrates more than half of patients have poor anticoagulation control and we urgent need to improve oral anticoagulation
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Introduction

Time in therapeutic range (TTR) is interpreted to reflect the overall
quality of anticoagulation achieved on warfarin in clinical practice,
the international normalized ratio (INR) is a standard test used
by providers for patients who are on anticoagulation therapy and
allows for a provider to evaluate the immediate control of warfarin
dosage. TTR, account multiple INR values from contiguous visits,
is used to reflect anticoagulation control over time [1].

Atrial fibrillation (AF) is the most common sustained cardiac
arrhythmia in the world and increases the risk of ischemic stroke
~ 5-fold, and these strokes confer a 30-day mortality of 24%
[2,3]. The vitamin K antagonist warfarin greatly reduces the risk
of ischemic stroke and is the most commonly used therapy to
prevent stroke and stroke recurrence in patients with AF [4-6].
Because of its variable dose-response relationship, drug drug,
drug food interactions and narrow therapeutic window, warfarin
requires frequent monitoring of its anticoagulant effect as reflected
by the international normalized ratio (INR). Percent of time in
the therapeutic range has been shown to correlate with ischemic
stroke, major hemorrhage, and mortality [7-8].

There are three commonly accepted methods for calculating TTR:

1. Rosendaal method assumes a linear progression of change
in INR between a patient’s visits; in other words, it assumes
that the INR changes the same amount each day.

2. The traditional and cross-sectional methods do not treat INR
as a dynamic value that changes over time. Instead, these
methods consider each individual INR value to be static
and binary, either in or out of range. The traditional method
calculates TTR as the proportion of in-range INR values to
the total number of INR values

3. The cross-sectional method takes into account only the INR
from the last visit before an arbitrarily chosen date.

In our study we use the traditional method calculates TTR as the

proportion of in-range INR values to the total number of INR

values. Traditional = (no. of in-range visits/ total no. of visits)

Method

Study Design and Data Collection

We conducted a prospective study for patients with non valvular
atrial fibrillation (NVAF) on warfarin who attended the Cardiology
Outpatient Clinic of Alshifa Hospital between June 2021 to
October 2022.

All patients included were aged 18 years and above, and have
been receiving warfarin for at least past six months and The
first INR of patients were collected during their referral then
monthly INR was measurement and every patient had at least 5
INR measurements taken in total. Patients were excluded from the
study if they had less than 5 INR record, valvular heart disease or
mechanical heart valves. We obtained written informed consent
from all the participants.
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The patients’ INR readings over the past six months were recorded.
Their TTR was calculated by using Traditional method. we used
the outpatient 5 INRs values in months 1— 6 after the initial
prescription to classify patients as having ‘good control’ (TTR >
60 %) or suboptimal control (TTR <60%).

Inclusion criteria:

1. Patients must be at least 18 years old and nonvalvular atrial
fibrillation

2. The CHADS-VASCc score 2 or more for male and 3 or more
for female.

3. The INRs of patients were collected in cardiology outpatient
clinic during their referral to the clinic where every patient
had at least 5 INR measurements taken in total for 6 months.

Exclusion criteria:

Patients were excluded if they had valvular lesions (any prosthetic

valves or moderate to severe mitral stenosis)

Patients had less than 5 INRs measurements taken in total for 6

months.

Calculation of TTR

In our study we use the traditional method calculates TTR as the
proportion of in-range INR values to the total number of INR
values. Traditional = (no. of in-range visits/ total no. of visits)

The Primary Outcome
The total TTR score for at least 5 continues recorded monthly INR

Statistical analysis

Results of continuous data such age , TTR score and INR level are
reported as mean + SD. Data were analyzed using the Statistical
Package for the Social Sciences version 20 (SPSS- 20), and
p-values less than 0.05 were considered statistically significant.

Results

A total of 231 patients were included with mean age 59.15+12.6
years. A 113 female (49%) and 118 male (51%). The youngest
patient included in this study was 19 years old and the oldest
patient was 82 years old. The mean TTR score was 50.93+16.37%,
The CHADS-VASc score

The primary outcome: The optimal TTR > 60% was seen in 110
patients 47.6 % (62 male and 48 female) and Suboptimal TTR 60%
was seen in 121 patients 52.4% ( 56 male and 65 female) Table: 1.
There were no significant differences in TTR between male and
females (p =0.15), patients <75 years, those >75 years (p = 0.49),
and patients with and without heart failure (p = 0.52). Table: 2

Table 1: TTR according non valvular atrial fibrillation in
our trial

TTR Male Female
20% 15 25
40% 41 40
60% 35 25
80% 25 20
100% 2 3
Total 118 113

Table 2: Factors affected TTR score

TTR>60% | TTR<60% P value
Male /female 62/48 56/65 0.15
Age >75 /< 75years 14/56 13/48 0.49
CHF 12 15 0.52
CHADS-VASc score 3.5 3.1 0.19

Discussion

In the present study, only 47.6% of patients had good TTR score.
In recent major clinical trials, the numbers have been higher, with
mean and median values often in the mid to high 60% range. In
the case of the four recent NOAC versus warfarin trials in AF, the
respective mean and median TTR values were 62.2% and 66.6% in
ARISTOTLE; 64.9% and 68.4% in ENGAGE AF; 55% and 58%
in ROCKET AF; and a mean of 64% in RE-LY with no median
reported [9-12].

Melamed et al. studied TTR in 906 patients diagnosed with atrial
fibrillation in the United States who were treated with warfarin
for at least 6 months. They concluded that poor control (TTR <
60% in their study) was significantly associated with females,
advanced age (>75 years), and heart failure [13]. However, in
our study, there were no significant differences in TTR between
male and females (p = 0.15), patients <75 years, those >75 years
(p = 0.49), and patients with and without heart failure (p = 0.52).

Conclusion

We found a mean TTR score was 50.934+16.37% in the Palestinian
patients diagnosed with non-valvular atrial fibrillation who were
receiving warfarin therapy. And only 47.6% of the patients have
TTR score > 60%.we urgent need to improve oral anticoagulation
care for most patient segments in the Gaza Strip.
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