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Purpose: To assess the quality of warfarin anticoagulation and its clinical outcomes on 
patients treated with warfarin at the University of Gondar comprehensive specialized hospi-
tal, North-west Ethiopia.
Methods: We reviewed medical records of patients treated with warfarin between June 1, 
2016, and May 30, 2018, at the University of Gondar comprehensive specialized hospital. 
The quality of anticoagulation was evaluated using the percentage of time spent in the 
therapeutic range. Data were entered into Statistical Product and Service Solutions (SPSS), 
version 20. Descriptive statistics were used to describe the socio-demographic and clinical 
characteristics of study participants. Multivariable logistic regression analysis was performed 
to identify independent predictors of quality of anticoagulation. Statistical significance was 
declared when the p-value was less than 0.05 at 95% confidence interval (CI).
Results: From a total of 202 patients’ charts reviewed, women accounted for 134 (67.3%). 
The mean participants’ age was 44.33 years (±17.05years SD). The median time spent in the 
therapeutic range was 37.91 with an IQR of (0.00–65.86). More than two-third (143, 
(70.8%)) of participants had poor anticoagulation quality (time spent in the therapeutic 
range is less than 65%). Twenty-seven patients (13.4%) experienced adverse medication 
events of bleeding and thromboembolic events. Logistic regression analysis showed that 
potential medication interaction [p= 0.003 95% CI Adjusted odds ratio (AOR): 0.32 (0.-
152–0.689)] and presence of co-morbidity [p= 0.037 95% CI AOR: 0.70 (1.046–4.105)] 
were significantly associated with quality of anticoagulation.
Conclusion: The quality of warfarin anticoagulation at the University of Gondar compre-
hensive specialized hospital was poor. A strong effort is needed to improve the quality of 
anticoagulation. Patients who had other co-morbidity conditions and potentially interacting 
medication need special attention.
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Introduction
Cardiovascular disease (CVD) and stroke produce enormous health and economic 
burdens worldwide.1 CVD is becoming the second common cause of death in most 
African countries following infectious disease, estimated to account for 20% of 
total deaths in 2020.2

Anticoagulants are prescribed for the prevention and treatment of deep vein 
thrombosis, pulmonary embolism, atrial fibrillation, myocardial infarction, unstable 
angina, rheumatic heart disease, etc. They decrease the burden of CVD.3,4
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Warfarin acts as an anticoagulant by reducing the synth-
esis of functional vitamin K-dependent clotting factors.5 It is 
thought to interfere with clotting factors by inhibiting the C1 
subunit of the vitamin K epoxide reductase.6

Warfarin is underutilized in clinical care as it is related 
to adverse medication events.7,8 Some medications includ-
ing clopidogrelor aspirin may increase the risk of bleeding 
complications if co-administered.9 Food supplements that 
are rich in vitamin k such as garlic, ginger, and ginkgo 
have interactions with warfarin.10,11 Inter-individual dif-
ferences in medication response, and its narrow therapeu-
tic range makes warfarin a problematic medication.10,12,13

Time in therapeutic range (TTR) is commonly used to 
evaluate the quality of warfarin therapy. It is defined as the 
percentage of time the patients INR was within the target 
range.6 There are three different methods for calculating 
TTR; Percent of INRs in the therapeutic range, the cross- 
section of the file’s method, and the Roosendaal linear 
interpolation method.14 Among these, the Roosendaallinear 
interpolated method has become a widely accepted measure 
of the quality of anticoagulation.7

Assessing TTR allows physicians to estimate the suc-
cess of warfarin therapy.15 The quality of warfarin therapy 
is good if the average time of the INR in the therapeutic 
range is high and exceeds 65%.16

A time therapeutic range above 65% has been reported 
to be beneficial against stroke and vascular events among 
patients treated with warfarin. On the other hand, TTRs 
values of less than 40% are not associated with any sig-
nificant mortality benefit.16–18 On contrary, patients with 
TTR <65% were found to have a 2.6-fold higher risk of 
stroke, 1.5-fold higher risk of major bleeding, and 2.4-fold 
higher risk of all-cause mortality.19

In general, assessing TTR is important to evaluate the 
current standard of anticoagulation.2 Studies addressing 
the quality of anticoagulation in Ethiopia are scarce. This 
study aimed to evaluate the quality of anticoagulation and 
associated factors among patients treated with warfarin at 
the chronic outpatient department of the University of 
Gondar comprehensive and specialized Hospital 
(UoGCSH), North-West Ethiopia.

Methods
Study Area and Period
The study was conducted at the University of Gondar 
comprehensive specialized hospital (UoGCSH) from 
June 1st to July 30th, 2018. The hospital is located in 

Gondar city, North-West of Ethiopia. It is one of the 
tertiary care hospitals in the Amhara regional state, and it 
is offering outpatient, inpatient, and emergency services. 
The hospital provides services for about seven million 
populations in the catchment areas. The hospital has cur-
rently about 2000 medical and non-medical staff and has 
more than 598 beds.

Study Design
A retrospective cross-sectional study was conducted on 
adult patients treated with warfarin at UoGCSH North- 
West Ethiopia.

Population
Source population
All adult patients who were treated with warfarin and had 
follow-up at the chronic outpatient department of UoGCSH.

Study Population
All adult patients who were treated with warfarin and had 
attended their follow-up in the chronic outpatient depart-
ment of UoGCSH from June 1st, 2016 to May 30th 2018.

Study Variables
Independent Variables

● Age, Sex, Residence, Duration of anticoagulation, 
Number of concomitant medications, presence of 
potentially interacting Medications, presence of co- 
morbidity, and presence of adverse drug event.

Dependent Variables
● Quality of anticoagulation.

Sampling Technique and Sample Size 
Determination
Sampling Technique
All adult patients who attended the chronic outpatient 
department of UoGCSH and received warfarin from 
June 1st, 2016 to May 30th, 2018, and fulfilled the inclu-
sion criteria were included.

Inclusion and Exclusion Criteria
Inclusion Criteria

● All adult patients treated with warfarin for more than 
one month and on follow-up between June 1st, 2016 
and May 30th, 2018 at the chronic outpatient depart-
ment of UoGCSH.
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Exclusion Criteria
● Patients with less than 2 INR measurements, INR 

value discrepancy between hematology laboratory 
record and chart data were excluded.

Data Collection Process
Patients’ charts were retrieved from the outpatient record 
office based on chart numbers on the chronic outpatient 
log book. Then, laboratory INR records of included charts 
were reviewed from the hematology laboratory office. 
A pre-designed structured data collection format was uti-
lized to extract necessary data from patients’ medical files. 
Information on socio-demographics of participants, indica-
tions, and duration of warfarin therapy, comorbidities, 
concomitant medications, and international normalized 
ratio values, and the dates of the tests were extracted. 
Trained nurses who were working at the chronic outpatient 
department at the time of the data collection period filled 
the data abstraction form.

Data Quality Assurance
A pre-test was done on 5% of the sample size in another 
tertiary care hospital in Amhara regional state. Data were 
then collected, reviewed, and checked for completeness 
and relevance by the principal investigator each day.

Data Analysis and Interpretation
The extracted data were entered and analyzed by SPSS 
version 20. We used the Roosendaal linear interpolation 
method to calculate the TTR. The %TTR was calculated 
using excel. Those whose INR records out of range and in 
the range were given a %TTR value of 0% and 100% 
respectively. The predictor variables were checked by the 
chi-square test. Those variables that had full filled the 
assumption underwent bivariate analysis, and variables 
with P-value <0.20 were taken and analyzed using multi-
variable logistic regression. P-values less than 0.05 with 
95% CI was taken to be statistically significant.

Ethical Consideration
The study was conducted after getting an ethical clearance 
letter from an ethical review committee of the school of 
pharmacy, University of Gondar. Letter of cooperation was 
obtained from the hospital clinical director and head of 
chronic outpatient department offices. Data were collected 
anonymously and kept confidential. This study was con-
ducted in accordance with the Declaration of Helsinki.

Operational Definitions
Good quality anticoagulation: The time spent in the ther-
apeutic range (TTR) is greater than or equal to 65%.

Poor quality anticoagulation: The time spent in the 
therapeutic range is less than 65%.

Therapeutic: The time they spent in the therapeutic 
range (INR between 2 & 3 and including them).

Subtherapeutic: The time they spent in the sub- 
therapeutic range (INR<2)

Supra therapeutic: The time they spent in suprathera-
peutic range (INR>3)

Definition of Terms
Major bleeding: are non-surgical bleedings that result in 
death, are life-threatening, cause chronic sequelae or con-
sume major health care resources. All non-major bleeds 
will be considered minor bleedings.

Thromboembolism: Formation in a blood vessel of 
a clot (thrombus) that breaks loose and is carried by the 
blood stream to plug another vessel.

Results
Socio-Demographic and Clinical 
Characteristics of Participants
A total of 202 patients’ charts fulfilled the inclusion cri-
teria and hence studied. Slightly higher than two-third of 
the studied subjects (134, (67.3%)) were females. Most of 
the participants (140, (69.3%)) had taken warfarin for less 
than one-year duration. Hundred and twenty-six (62.67%) 
patients had co-morbid conditions; heart failure (45 
(22.3%)), hyperthyroidism (23, (11.4%)), and hyperten-
sion (20 (9.9%)) being the three most frequent co- 
morbidities (see Table 1).

Clinical Outcomes of Participants
Participants’ mean time spent during their anticoagulation 
therapy was 41% in the therapeutic range, 42% of their 
time in the sub-therapeutic range, and 17% of their time in 
the supra-therapeutic range. Twenty-seven patients experi-
enced adverse medication events; 9 patients (4.5%) had 
bleeding events, 15 patients (7.4%) had thromboembolic 
events, and 3 (1.5%) had emergency hospital visits (see 
Table 2).

Warfarin Indications
Warfarin was prescribed for treatment ofthe 
following diseases: Atrial fibrillation (131, (39.8%)), 
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valvular heart diseases (127, (38.6%)), deep venous 
thrombosis (49 (14.9%)), and Pulmonary embolism 
(PE) (22, (6.7%))

Number of Concomitant Medications
Most study participants (178 (88.1%)) had at least one 
medication besides warfarin. The mean number of conco-
mitant medications was 2.08 (SD ± 1.4), and 53.5% of 
participants had more than four medications (Table 3). 
A total of 703 INR measurements were analyzed. The 
mean INR measurement frequency per patient was 3.48 
±1.26 SD. The median time-frequency of INR measure-
ment was 20.875 days IQR (25–16.27). The median time 
spent in the therapeutic range was 37.91 with an IQR of 
(0.00–65.86)

Associated Factor for Quality of 
Anticoagulation
Determinants of poor quality of anticoagulation on multi-
variable logistic regression analysis were potential medi-
cation interaction (p= 0.003; AOR with 95% CI = 0.32 
(0.15–0.69)) and presence of co-morbidity condition (p= 
0.037; AOR with 95% CI = 0.70 (1.05–4.11)) (see 
Table 4).

Discussion
The current study revealed that warfarin prescription for 
more than two-thirds (70.8%) of participants was of poor 
quality. The mean time spent in the therapeutic range is 
41%. This figure is lower compared to the report from 
South Africa (48.5%) 13, USA (56.7%) 27, Spain (63.8%) 
26, Iran (54.9%) 18, Portugal (60.3%) 19, Sweden (77%) 

Table 1 Socio-Demographic and Clinical Characteristics of 
Participants at UoGCSH from June 2016 to June 2018 (n=202)

Patient Characteristics Frequency (%)

Age

18–30years 65 (32.2)

31–45 years 44 (21.8)
46–60years 58 (28.7)

Above 60years 35 (17.3)

Mean age ± SD 44.33 years ±17.05

Sex
Female 134 (66.3)

Male 68 (33.7)

Residence

Urban 141 (69.8)

Rural 61 (30.2)

Duration of anticoagulation

1–3 month 45 (22.3)
4–12month 95 (47)

>12 month 62 (30.7)

Co morbidities

Congestive heart failure 45 (22.3)

Hypertension 20 (9.9)
Hyperthyroidism 23 (11.4)

Diabetes 18 (8.9)

HIV/AIDS 9 (4.5)
Ischemic heart disease. 4 (2)

Epilepsy 6 (3)

0steomyletis 2 (1)
Others* 8 (4)

Quality of anticoagulation
Good quality (TTR>65%) 59 (29.2)

Poor quality (TTR<65%) 143 (70.8)

Notes: *Asthma 1 (0.5%), chronic pulmonary obstructive disease1 (0.5%), chronic 
liver disease1 (0.5%), chronic kidney disease1 (0.5%), pneumonia1 (0.5%), rheuma-
toid heart disease 1 (0.5%), chronic disease 1(0.5%), peripheral arthritis 1 (0.5).

Table 2 Clinical Outcome of Patients on Warfarin in COPD at UoGCSH from June 2016 to June 30th 2018 (N= 202)

Age Classification Clinical Outcome Total

Thromboembolism Emergency Department Visit Bleeding

18–30 years 7 2 0 9

31–45 years 3 0 3 6
46–60 years 4 0 4 8

Above 60 years 1 1 2 4

Total 15 3 9 27

Percentage of TTR ≥65% good quality 4 0 2
<65% poor quality 11 3 7

Sex Male 6 1 1
Female 9 2 8
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21, Finland and Australia%28. The reason behind this 
difference may be their standard of care is much better 
than the current setting.20–22

In the current study, participants spent more than half 
of the time (59%) out of the therapeutic range. They spent 

the majority of their time (42%) in the sub-therapeutic 
range. Time spent in the therapeutics range of patients is 
related to mortality benefit. More than half of study parti-
cipants had a TTR of less than 40%. Therefore; they may 
not get mortality benefits from warfarin treatment. This is 
evidenced by a meta-analysis done by Mearns ES et al 
which showed patients having %TTR less than 40% do not 
have mortality benefit.20

The current study showed that male participants had 
a better quality of anticoagulation compared to their 
female counterparts. This finding is supported by findings 
from Sweden and South Africa which reported males to 
have better coagulation outcomes than females. Their food 
habit of eating more green vegetables which have high Vit 
K was indicated as the reason behind the vulnerability of 
females for poor coagulation.12

Table 3 Frequency and Number of Concomitant Medications 
Among Patients on Warfarin COPD at UoGCSH from June 2016 
to June 2018 (N=202)

Number of Concomitant Medication Frequency Percent

0 24 11.9

1 11 5.4
2 27 13.4

3 32 15.8

>4 108 53.5
Total 202 100.0

Table 4 Predictors of Quality of Anticoagulation Among Patients Treated with Warfarin at UoGCSH from June 2016 to June 2018 
(N=202)

Variables Quality of 
Anticoagulation

Crude Odds 
Ratio

P-value 
95% CI

Adjusted Odds 
Ratio

P-value 
95% CI

Poor 
<65%

Good 
≥65%

Patients gender

Female 97 37 0.80 (0.42–1.50) 0.484
Male 46 22 1

Presence of co-morbidity
Yes 73 41 0.46 (0.24–0.87) 0.017* 0.48 (0.24–0.96) 0.037**

No 70 18 1

Residence

Urban 98 43 0.81 (0.41–1.59) 0.541
Rural 45 16 1

Number of medications
0 17 7 1

1 9 2 0.98 (0.37–2.59) 0.964

2 19 8 1.81 (0.37–8.87) 0.463
3 21 11 0.60 (0.38–2.41) 0.924

≥4 77 31 0.77 (0.33–1.78) 0.539

Age of patients

18–30 years 53 12 1

30–45years 29 15 2.30 (0.90–5.89) 0.081* 1.67 (0.62–4.50) 0.310
46–60 years 38 20 1.01 (0.40–2.57) 0.986* 1.01 (0.38–2.67) 0.981

>60 years 23 12 0.99 (0.41–2.40) 0.985* 1.00 (0.40–2.50) 0.998

Presence of potentially interacting medication 

with warfarin

Yes 60 11 3.15 (1.51–6.58) 0.002* 3.09 (1.45–6.59) 0.003**
No 83 48 1

Notes: *p<0.20. **P<0.05.
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The current study revealed the presence of co- 
morbidity to be a predictor of poor quality of anticoagula-
tion (p= 0.037), AOR=0.70 (1.05–4.11) which means 
29.8% less chance of getting a good quality of anti- 
coagulation than patients without the co-morbid condition. 
This is in line with the report from Israel,23 and Saudi 
Arabia.24 The study reported by Melamed et al and Khan 
et al also showed that poor quality of anticoagulation had 
been associated with populations affected by co 
morbidities.23,24

More than fifty percent of our patients had greater than 
four medications co-prescribed with warfarin. A study 
done in Iran by Farsad et al identified that the number of 
medications more than four has significant predictors of 
poor quality of anticoagulation this may be due to poor 
adherence.15

The current study also revealed that participants who 
have been prescribed warfarin with another medication(s) 
with the known potential of interaction with warfarin were 
found to have 67.6% less chance of good quality of anti- 
coagulation (p=0.003), AOR =0.32 (0.15–0.69). This find-
ing is supported by reports from Canada which showed 
that patients who had taken warfarin with interacting med-
ications had spent less time in the therapeutic range com-
pared with those without concomitant medications.25 

There are pieces of evidence that the medications com-
monly co-prescribed in the current study participants 
including digoxin, Aspirin, and NSAIDs have pharmaco-
dynamic interaction with warfarin leading to poor quality 
of anticoagulation. A case report from Britania stated that 
loss of warfarin anticoagulation effect with prolonged INR 
> 10 was recorded on a patient who was on warfarin and 
digoxin.26

In this study, thromboembolic events were the most 
prevalent clinical outcome followed by bleeding events. 
This is in line with the report from the United States of 
America.20 The reason why the thromboembolic event was 
more prevalent in our study might be because the current 
study participants spent most of their time in the sub- 
therapeutic range.

Limitations of the Study
The study design was retrospective crossectional. Due to 
incompleteness of data, variables that may potentially 
affect the quality of anti-coagulation including, educa-
tional status, income, diet, use of over-the-counter medica-
tions, adherence, and others were not studied. In addition, 
patients might seek health service in other hospital or 

clinic and had other co-morbid conditions and medications 
that were not recorded. Otherwise, the study tried to show 
the quality of anticoagulation in resource limited settings.

Abbreviations
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