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Introduction

Thrombosis prevention is a top priority in managing patients with a
high risk of thromboembolic events, such as patients with atrial
fibrillation (AF), valvular prostheses, and venous or pulmonary
embolism venous thromboembolism (VTE) 2. The vitamin K
antagonist warfarin is widely used compared to non-vitamin K
antagonist oral anticoagulant (NOAC) agents, especially for elders
and patients with comorbidities *’. A major problem of warfarin
therapy is the narrow therapeutic index that requires close
monitoring of the international normalized ratio (INR).
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Maintaining INR values within a narrow target range (INR:
2.0-3.0) requires frequent blood tests to ensure the safety and
efficacy of warfarin used . Maximizing the time in the
therapeutic range (TTR) within the optimal INR range provides the
greatest benefit for the prevention of embolic or thrombotic events
and avoidance of severe side effects °°/. The TTR is a good
indicator of anticoagulation control and the best predictor for
patients’ quality outcomes .

The target TTR in clinical trials may be different than the
target TTR achieved in community practice. The Thrombosis
Canada Guidelines State that good INR control is defined
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arbitrarily as a TTR >60% . Low TTRs reflect poor
anticoagulation control and are associated with thromboembolic or
bleeding events. High TTRs provide a better quality of life and
health outcomes with fewer adverse events [,

Few studies have examined the quality of anticoagulation
clinics in high-load centers in our region. We conducted this study
to evaluate the quality of an anticoagulation clinic in a tertiary
hospital and identify factors affecting the TTR and its relation to
different complications.

There are 3 methods for assessing TTR in patients taking
warfarin: 1) Calculating the fraction of INRs that are in range,
which is the conventional method; 2) Evaluating a cross-section of
the patient’s files; and 3) using the Rosendaal method [
Assessing TTR allow physicians to estimate the success of
warfarin therapy in patients, because it is a major determinant of
warfarin’s efficacy and safety, with the maximum benefits evident
when TTR is >70% ©°!. In this study, we used the first two
methods to assess the TTR.

Age, sex, socioeconomic status, smoking status, comorbid
medical and psychiatric conditions, alcohol abuse, polypharmacy,
and frequent hospitalizations are correlated with TTR 2%,
Screening tools to predict nonadherence to warfarin demonstrate
promise in secondary care settings [*°’; the strongest associations
are with those who are currently smoking, disabled, or cognitively
impaired ™", In this study, authors aim to evaluate TTR in patients
with valvular and non-valvular heart disease patients who were
receiving anticoagulant therapy at a referral hospital for
cardiovascular diseases in Gaza, Palestine.

Methods

Study design

This was a descriptive, correlational cross-sectional study to
evaluate TTR in cardiac patients. Since the aim of the study was to
assess TTR in patients receiving anticoagulant treatment for
valvular or non-valvular heart disease at a referral center for
cardiovascular diseases in Gaza, Palestine, this is the suitable
design for this research.

Study setting

The study was carried out at cardiology outpatient department at
Shifa Medical Complex. The data were collected prospectively
from the patients and medical records. The data collection process
was completed during a period from February to September2021.

Sampling and sample
Participants were chosen via non-probability convenient sampling
technique according to cardiac patients presenting to the cardiology
outpatient department.

Inclusion criteria:

1. Patients must be at least 18 years old, presenting to Shifa
Medical Complex for INR follow-up, have been on
Warfarin for at least 3 months.
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2. The INRs of patients were collected during their referral
to the clinic where every patient had at least 5 INR
measurements taken in total for 8 months.

3. Patients with a high CHADS VASC score and persistent
atrial fibrillation.

4. Patients with prosthetic hearts valves.

5. Patients with non-valvular heart disease who are being
treated with warfarin (PE, DVT).

Exclusion criteria:
Patients were excluded if they had a life expectancy of below 8
months or were not capable of at least 5 months of follow-up.

Data collection

Data were collected by a resident cardiologist at cardiology
outpatient department in Shifa Medical Complex. Demographic
data such as age, sex, medical history and current medications were
determined for all participants.

Instruments

Data collection tool was self-designed and base on latest literature.
It contained the following information: (1) basic information about
participants, (2) medical history, (3) drug history, (4) INR
laboratory results, (5) CHADS VASC score and (6) HAS BLED
score.

Statistical analysis

Data obtained from questionnaire were entered and analyzed using
SPSS program version 23 computer software. Sociodemographic
data are presented using descriptive statistics as means, median,
percentages and standard deviation. Independent T test and one-
way Anova are used to show statistical significance among
patients’ characteristics and tool scores. Chi square test is used to
show relationship between categorical variables.

Permission and ethical considerations

An approved permission was gained from Helsinki committee and
Human Resources in Gaza Strip to collect data from the pediatric
ward at Nasser Medical Complex.

Results

The study included 46 cardiac patients during the study period. The
mean age of participants was 57.15 + 12.6 years with median age
of 60 years. The youngest patient included in this study was 17
years old and the oldest patient was 81. Gender was equally
distributed in this study, as half of participants was males and the
other half was females. There were 18 patients ((39.1%) diagnosed
with atrial fibrillation. Among them, 11 of the AF patients were
females. Other comorbidities are presented in figure 1. It is noticed
that comorbidities are more prevalent among females more than
males except for IHD and CKD. No statistically significance was
found between gender and comorbidities.
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Figure 1: Distribution of comorbidities among participants
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significant (0.009). Some of these patients had atrial fibrillation
and the other hadn’t (table 1). There was statistically significant
relationship between the diagnosis of atrial fibrillation and valve
repair surgery (P=0.004).

Some patients underwent valve repair surgery. Mitral valve repair
was performed among 11 males and 13 females (n= 24, 52.2%).
On the other hand, aortic valve repair was performed among 8
males and one female(n=9, 19.6%). P value for valve repair was

Table 1: Distribution of valve surgery repair among atrial fibrillation patients by gender

Valve surgery repair Atrial fibrillation
Yes No
Mitral valve Male 3 8
Female 5 8
Aortic valve Male 1 7
Female 0 1

females. All patients received warfarin while only 7 patients took
baby aspirin (15.2%) and none of the patients was on new oral
anticoagulants.

INR test was done 5 times for each patient during 8 months for all
study participants. Mean values, standard deviation and median
values for all tests are presented in table 2 separately for males and

Table 2: INR laboratory test results among study participants distributed by gender

INR test Mefan 5D Median Student T test P value
(min — max) ®)

First and last INR 2.26 +0.76 2.25 0.172 0.165
(1.00 — 4.20)

Second INR 2.19+0.80 2.05 -0.710 0.261
(1.00 — 6.00)

Third INR 2.35+0.79 2.10 -0.698 0.012
(1.30-4.10)

Fourth INR 2.23+0.58 2.05 0.223 0.436
(1.30 - 4.00)

Fifth INR 2.41 +0.67 2.30 -0.215 0.924
(1.20 — 4.30)

Participants of this study were assessed for their risk of having in figure 2. Risk of stroke was significantly higher for females (P=
stroke using CHADS VASC score and risk of bleeding using HAS 0.031).
BLED score. The risk for both stroke and bleeding is demonstrated
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Figure 2: Risk of stroke and risk of bleeding among study
participants by gender
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TTR was calculated using two methods. First is the traditional
method. Results of traditional TTR is presented in table 3.
Traditional TTR above target was defined as more than 60% while
below target means less than 60%. It is noticed that 24 participants
(52.2%) has low TTR target which means high risk for
thromboembolism. The mean value for traditional TTR was 50.86
+ 21.37 with median value of 40. The least traditional TTR was 20
and the highest was 100. There were 12 participants had
thromboembolism of patients with low traditional TTR. This was
statistically significant, TTR with occurrence of thromboembolism,
(P=0.001).

Table 3: Results of traditional TTR distributed by gender

Gender

TTR Male Female
TTR 20% 3 5

TTR 40% 8 8

TTR 60% 7 5

TTR 80% 5 4

TTR 100% 0 1

TTR below target 11 13
TTR above target 12 10

The second method was cross-sectional TTR. Table 4 shows the
results of cross-sectional TTR distributed by gender. We notice
that 13 participants (28.3%) had low cross-sectional TTR.
However, there was no significance with either gender or the
occurrence of thromboembolism.

Table 4: Results of cross-sectional TTR distributed by gender

TTR Gender
Male Female
Below target 7 6
Above target 16 17
Discussion

The current study aimed to assess TTR in patients receiving
anticoagulant treatment for valvular and non-valvular heart disease
at a referral center for cardiovascular diseases in Gaza, Palestine.
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To the best of our knowledge, this is the first study to fulfill this
purpose.

Warfarin have been shown to be effective in the
treatment and prevention of thromboembolic events; however, they
possess many drug- drug and drug-food interactions, as well as a
narrow therapeutic window “®.. The efficacy and safety of oral
vitamin K antagonists such as warfarin depend strongly on the
percentage of TTR, with the maximum benefits being evident
when the TTR is >70% %! It is well-known that poor control of
anticoagulant intensity increases the risks of thrombotic and
hemorrhagic events [,

The consistency of an effective INR is reflected by the
TTR, which is a measure of the period in which the patient was in
an optimal INR range. Cotte et al., evaluated the TTRs of 6250
patients in four European countries (France, Germany, Italy, and
United Kingdom) with atrial fibrillation who had been prescribed
vitamin K antagonists. They concluded that 47.8%, 44.2%, 46.1%,
and 65.4% of the evaluated patients had TTRs >70% in France,
Germany, ltaly, and the United Kingdom, respectively . Our
results showed that the percentage of good control patients (47.8%)
was comparable to each European country as discussed by Cotte et
al., . sample size has an effect as our sample is markedly less
than the sample size in Cotte et al.

Mark et al., ?? recently analyzed data from 272 patients
with non-valvular atrial fibrillation in a hospital in Hungary. They
did not classify their patients into different TTR categories and
only reported the mean TTR, which was found to be 64%. The
mean TTR in our study (50.86%) was lower than that reported by
Mark et al. It seems that Gaza patients have poorer control of
warfarin dosing compared to the patients in European studies %,

Our results were similar to those from recent research by
Zubaid et al., in Kuwait. They evaluated the quality of warfarin
therapy for 369 patients with non-valvular atrial fibrillation and
estimated TTRs by the Rosendaal method. They reported a mean
TTR of 52.6% in their sample, which is close to the mean TTR
determined in the present study (50.86%) °!. Pharmacogenetic and
dietary regimens are two important factors to be considered in
relation to warfarin **?°!. Gaza, Palestine and Kuwait are located
in western Asia and have similar dietary regimens, cultures and
may be genetic patterns, which may provide reasons for why our
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results and those in Zubaid’s study are similar. Zubaid et al., had
concluded that females and patients with no history of
hypertension were more likely to have poor anticoagulation
(expressed as Rosendaal TTR < 58%). Unlike Zubaid et al., we did
not see any tendencies of poor control among females or patients
without hypertension.

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 "), However,
in our study, there were no significant differences in TTR between
male and females (p = 0.68), patients <75 years, those >75 years (p
= 0.31), and patients with and without heart failure (p = 0.35).
Previous studies have not referred to the relationship between TTR
and the number of patient’s medications and this was a drawback
in our study as well.

Zulling et al., evaluated adherence barriers among patients
with cardiovascular risk factors. The most commonly reported
medication barrier was having too many medications to take
(31%), in their study 1],

Further research including more risk factors and other
characteristics of patients is warranted to confirm the current
observation. Researchers are encouraged to spot light on this topic
as it is highly important for such patients.

Conclusion

There are no reports in the literature regarding TTR values among
patients in Gaza and this is the first study that evaluates TTR
among Gaza population. We found a mean TTR of 50.86% among
study patients diagnosed with either valvular or non-valvular
cardiac disease who were receiving warfarin therapy. None of the
risk factor was significantly related to low TTR values among
study participants. In the future, we recommend evaluating factors
that could possibly affect INR values and TTR rates, such as drug-
warfarin interactions, food-warfarin interactions, number of
medications and patients’ treatment adherence. The study showed
the low TTR was associated with increased risk of
thromboembolism among participants in this study. Moreover,
showed the superiority of tradition TTR over cross-sectional TTR
in evaluating anticoagulant therapy.
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