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ABSTRACT 
Background: Patients’ profiles affect the outcome with warfarin; however, this data, and its implications, is 

scarce in resource-poor countries such as Kenya without access to pharmacogenetics or regular INR 

testing.  

Objectives: To characterize the profiles of patients on long-term warfarin therapy and subsequently use 

the findings to guide future anticoagulation management.  

Methods: Cross-sectional study undertaken among 180 adult patients receiving warfarin therapy in 

anticoagulation clinics at a leading referral hospital in Kenya. Sociodemographic characteristics were 

obtained through face-to-face interviews. Details of warfarin therapy, concomitant medication and 

comorbidities were retrieved from medical records. Associations between patients’ profiles and the clinical 

indications of anticoagulation were computed at p≤0.05.   

Results: Warfarin maintenance dose was 6.17 (±2.75) mg per day. Venous thromboembolism (56.6%) 

amongst obese patients (p=0.0019) and cardioembolic events (48.3%) among males (p=0.0316) aged ≤50 

years (p=0.0436) whose body mass indices were ≤ 25 (p<0.0001), were the most common indications. 

Two-fifths and 45.0% of the patients had at least one other disease and concomitant medications.  
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Conclusions: Long term warfarin therapy among Kenyans is mainly for overweight or lean middle-aged 

individuals suffering from venous or cardioembolic diseases and requires high daily doses. Studies should 

correlate patients’ profiles with warfarin response to guide future management. 

 
Key Words: Warfarin Anticoagulation Therapy, Warfarin, Patient Profiles, Kenya 
 
1.0: Introduction 
 
The prevalence of venous thromboembolic events is high in low and middle income countries (LMICs) 

especially due to increasing hypercoagulable states [1] as well as immobility due to long-term 

neurological illnesses [2]. Anticoagulation therapy using warfarin is an integral component of long term 

treatment for patients suffering from venous and cardiac thromboembolic and disorders, and these are 

still the commonest indications for vitamin K antagonists [3-5]. Furthermore, coumarins have been shown 

to be effective in preventing thrombosis in patients with atrial fibrillation [6], heart valve surgeries or repair 

[7] as well as ischemic stroke in predisposed individuals [8].  

 

Evidence has shown that warfarin is the most commonly used anticoagulation therapy because it reduces 

morbidity and mortality associated with thromboembolism [4,9]. There has been an increase in the use of 

direct acting oral anticoagulants in recent years in high income countries [10,11]; however, limited use in 

lower and middle income countries in view of their high acquisition costs compared to warfarin.  

 

The inter-patient variability in warfarin response and its narrow therapeutic index combined with a high 

likelihood of warfarin –induced hemorrhagic stroke in patients has restricted its medical use [12-15]. This 

inter-individual variability in response is mainly attributed to differences in patients’ profiles due to factors 

such as genetic polymorphisms in warfarin metabolizing enzymes in addition to interactions with 

commonly used medicines and food [13,16,17]. For instance, among the Chinese population, the most 

important inter-patient variability in warfarin response and dose was age, with statistically significant lower 

warfarin requirements with increasing age [7].  

 

Studies conducted in Kenya have shown that the prescribing of warfarin is commonest among young 

adults less than 40 years of age [18] and lower in the elderly [19,20]. In addition, patients on long term 
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anticoagulation therapy were found to have adequate knowledge but poor adherence to warfarin therapy 

[20,21].  

We have previously reported on potential predictors of adequate warfarin response among Kenyan 
patients [22] as well as the patterns of anticoagulation management in an urban county government 
hospital in Kenya [23]. Factors such as patients’ sociodemographic characteristics [20], knowledge [24], 
and drug-drug interactions [5], have also been implicated in the response to warfarin along with 
pharmacogenetics.  In addition, the degree of obesity has been linearly linked to the development of 
thrombotic events and should increasingly be taken into account when prescribing warfarin [25-27]. This 
is an increasing concern in Kenya with high rates of overweight and obesity in the population [28-31]. 
Whilst patient profiling is increasingly seen as vital for optimizing anticoagulation management, there is 
limited published literature among sub-Saharan African countries including Kenya on the profiles of 
patients on warfarin therapy to help improve future management. We are aware that Manji et al found that 
having an artificial heart valve and duration of follow-up of > 120 days were significantly  associated with 
having a greater time in the therapeutic range (TTR); however, having a venous thromboembolism, a 
history of tuberculosis, HIV and a duration of follow-up of < 120 days were associated with having a lower 
TTR [9]. Concomitant HIV is important as studies undertaken in Kenya have shown the need for extended 
anticoagulation to achieve therapeutic international normalized ratio (INR) within 21 days [32].We sought 
to build on this study to characterize the profiles of patients on long-term warfarin therapy in a leading 
referral hospital in Kenya where there is no routine funding for pharmacogenetic evaluations and routine 
assessment of INRs , and subsequently use the findings to discuss their implications in future 
anticoagulation management. The lack of resources for routine pharmacogenetic testing and INR levels is 
typical among many lower- and middle-income countries with high patient co-payments and often 
catastrophic consequences when family members become ill [33-35].  
 
2.0: Methodology 

2.1 Study Design and Area 

A retrospective cross-sectional study was undertaken from June- December 2018 among adult 

outpatients undergoing long term warfarin therapy (>28 days) at anticoagulation clinics of Kenyatta 

National Hospital (KNH). KNH is the largest teaching and referral hospital in East and Central Africa. The 

specialized clinics comprise the cardiothoracic, cardiac and haemato-oncology units, and they are the 

central points for all anticoagulation management in the hospital. The three outpatient clinics are each run 

once a week on separate days. The cardiac clinic serves patients with cardiovascular disorders such as 

heart failure and those with atrial fibrillation are usually on prophylactic anticoagulation therapy. The 

hemato-oncology clinic serves patients on treatment for venous thromboembolic events and those at high 

risk of developing thrombosis such as patients with cancer. Cardiothoracic clinic serves patients who 

have undergone heart valve replacement or repair. Patients being discharged from the hospital or 

referred from peripheral facilities for anticoagulation therapy are managed at these clinics. Consequently, 

these specialized anticoagulation clinics were seen as the ideal catchment areas for this study. 
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2.2  Study Population 

The study population comprised of both males and females aged ≥18 years who were undergoing 
anticoagulation management and follow up at the study clinics. Those excluded were non-compliant to 
anticoagulation therapy, pregnant women, patients suffering from mental or psychiatric illnesses as we 
were concerned they would be unable to provide written informed consent on their own, as well as 
patients with peptic ulcer disease, uncontrolled hypertension or any coagulation disorders. Patients who 
were not compliant to treatment were excluded in order not to compromise the profiling. 
 

2.3  Sample Size and Sampling Method 

The main outcome variable was the prevalence of thromboembolic events requiring long term warfarin 

therapy in patients at risk. Previous studies have indicated that the prevalence of deep vein thrombosis 

(DVT) in cancer patients was 15% [1] and in Egypt, the incidence of DVT among hospitalized patients 

with stroke was almost 10 % [2]. Using the average (12.5%) for the two prevalence rates and an equation 

for the estimation of sample size for such epidemiological surveys, a minimum sample of 168 participants 

was calculated [36]. However, 5% was added to allow for data losses to arrive at a minimum sample size 

of 175 for such a study, which was rounded up to 180. Patients were recruited consecutively as they 

came for their clinic appointments until the sample size was achieved.  

 

2.4  Ethical Approval 

Ethical approval was sought from Kenyatta National Hospital/University of Nairobi-Ethics and Research 

Committee (KNH/UoN-ERC), approved through the reference number KNH-ERC/A/569 and registered by 

KNH Department of Research and Programs reference number MED/25/14. All other protocols, including 

seeking the authority to conduct research from the study sites, were also observed before the study 

begun.  

 

Eligible participants were taken through a detailed consenting process and those who accepted to 

participate were requested to sign the informed consent document. A predesigned semi-structured 

questionnaire was subsequently administered to capture the sociodemographic characteristics of patients 

including their age, gender, highest education level, occupation and marital status. To determine their 

body mass indices, weight and height measurements were taken and recorded. However, this was not 

always recorded in previous visits. Details of anticoagulation including the indication of warfarin therapy, 



Page 5 of 19 
 

concomitant medications and comorbidities, initial and maintenance doses of warfarin as well as the 

duration of its use were retrieved from the patients’ files.  

 

2.5  Data Entry and Statistical Analysis 

A database resembling the questionnaire was created using the IBM Statistical software for social studies 

version 23. All the raw data from the study questionnaires were directly entered into the database. Each 

questionnaire had a unique alphanumerical number which was linked to the created database.  

Frequencies were run to describe the study population in terms of socio-demographic characteristics, 

clinical indications of warfarin, number of comorbidities as well as the extent of concomitant medications 

used by the study patients to bar charts for important variables.  

Bivariate analysis was conducted to determine associations between the sociodemographic 

characteristics and the clinical indications of warfarin anticoagulation using Chi-square tests. P-values 

and 95% Confidence Interval (CI) were used to estimate the strength of crude association between 

predictor and outcome variables. The threshold for statistical significance was set at P≤0.05.  

 

3.0: Results 

Two hundred and five participants were screened. However, data was only analyzed from 180 

participants as twenty-five patients were not eligible due to: age < 18 years (n=2), history of peptic 

ulceration (n=6), inconsistent use of warfarin (n=2) and missing data in the files (n=15). Table 1 shows the 

sociodemographics and clinical characteristics of the final number of participants in the study. 

Table 1: Sociodemographic Characteristics of the Study Participants  

Variable Category All participants (N=180) 

Frequency(n) Percentage 

(%) 

Gender Male 42 23.3 

Female 138 76.7 

Age 50 and Below years 131 72.8 

Above 50 Years 49 27.2 

Age Categories 18-40 Years 79 43.9 

41-65 Years 89 49.4 

>65 Years 12 6.7 
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Mean/ Median Age Years 43.1±13.2; Median 42.0; (range 18.0-87.0) 

BMI Underweight 11 7.4 

Normal Weight 47 31.8 

Overweight/Obese 90 60.8 

Missing 32 17.8 

Mean/Median/Range Height (Meters) 1.6±0.1; Median 1.6; (range 1.2-1.9) 

Mean/Median/Range Weight (Kg)  70.1±13.6; Median 68.8; (range 42.0-107.4) 

Mean/Median/Range BMI 27.1±13.2; Median 26.2; (range 15.4-55.8) 

Mean/Median/Range  BSA(M2) 1.1±13.2; Median 1.8; (range 1.3-2.2) 

Marital status Without Spouse 62 34.4 

With Spouse 118 65.6 

Income Sources Non-Regular Income 127 70.6 

Regular Income 53 29.4 

Education Level Below Secondary 64 35.6 

Secondary and Above 116 64.4 

Religion Christian 170 94.4 

Muslim and Others 10 5.6 

Alcohol Use No 162 93.1 

Yes 12 6.9 

Missing 6 3.3 

                 Key: BMI-Body Mass Index; BSA- Body Surface Area 

The mean age of the study participants was 43.4(±13.2) years. Almost half (49.4%) of them were aged 

between 41-65 years and more than 60.0% had exceeded their ideal body weights [mean BMI, 

27.1(±13.2)]. Over 60% of the study participants had attained at least secondary level of education. Over 

90% of the participants were Christians and a similar proportion were non-alcohol users (Table 1). 

The clinical indications of warfarin anticoagulation among the patients are shown in Figure 1. 
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Figure 1: Clinical Indications of Warfarin Therapy among the Study Participants (N=180) 

 

NB: Atrial fibrillation included the associated conditions such as thrombus in the heart, dilated cardiomyopathy, 

constrictive pericarditis, ischaemic heart disease and heart failure. Some patients had more than one clinical 

indication of anticoagulation 

Over half (54.4%) of patients were using warfarin due to deep vein thrombosis, while a third (33.3%) had 
undergone heart valve replacement which required chronic anticoagulation.  The remaining patients were 
prescribed warfarin due to rheumatic heart disease (9.4%) and atrial fibrillation (5.6 %) (Figure 1). 
 
The details of warfarin therapy such as the initial, maintenance daily doses prescribed and the duration of 
use are presented in Table 2.  
 
Table 2: Details of Warfarin Therapy among the Study Patients 
 

Variable n  Percentage 

(%) 

Initial daily dose ranges    2.5-5mg     20 11.2 

6-10 mg 133 74.3 

>10 mg 26 14.5 

Mean initial daily dose(mg) 

Median (range) initial daily 

dose(mg) 

6.03 (SD±4.90) 

5.00 (3-15) 

 

Mean maintenance daily dose(mg) 6.17 (SD±2.75)  

Median (Range maintenance) daily 

dose(mg) 

5.00 (2-20)  

Median(range) duration of 

warfarin therapy (days) 

 

753 (31-11433) 

 

SD-Standard Deviation 

1.1

2.2

5.6

9.4
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The mean initial and maintenance daily warfarin doses were 6.03mg (±4.90) and 6.17mg (±2.75), 

respectively. Almost three-quarters of the patients were initiated warfarin at 6-10mg per day for their 

clinical conditions. The remainder of the patients received initial daily doses of ≤5mg or more than 10mg. 

The median duration of warfarin use was 753 days or approximately two years (Table 2). 

 

One of the main outcome variables of this study was the prescribed warfarin maintenance doses by 

clinical indications of anticoagulation. These may be surrogate markers for the anticipated response 

(Figure 2). 

.  
Figure 2: Warfarin maintenance doses across the clinical indications 

 

 

NB: DVT-Deep Vein Thrombosis.  
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Higher mean warfarin daily maintenance doses (>5mg/day) were required in patients who had undergone 

heart valve surgery or suffering from venous thromboembolic disorders (Figure 2).  

 
The majority of the patients (>50.0%) were receiving warfarin maintenance doses ranging from 6 to10mg 

per day across the clinical indications. Additionally, a significant proportion (15.5 %) of patients with DVT 

received warfarin maintenance doses higher than 10mg per day and none of the patients with pulmonary 

embolism received doses of less than 6mg. 

 

Patients were broadly classified into two categories depending on the clinical indication of coagulation 

disorders and for the ease of comparing variables. In this respect, one group of patients who had a 

diagnosis of rheumatic heart disease, atrial fibrillation or heart valve surgery and repair were collectively 

classified as “cardioembolic diseases”. The other group of patients comprising any form of venous 

thromboembolic events including DVT, pulmonary embolism or thrombosis in the brain (transient ischemic 

attacks) was categorized as “vascular thromboembolic events”.  

 
 

Approximately a fifth of the patients (21.3%) with cardioembolic diseases were maintained at warfarin 

daily doses of 2-5mg. Slightly over seventy per cent of patients suffering from either vascular 

thromboembolic events or cardioembolic diseases were receiving warfarin maintenance daily doses of 6-

10mg. The proportion of patients with vascular thromboembolic events who were receiving warfarin 

maintenance daily doses of more than 10mg per day was almost twice that of cardioembolic diseases 

(14.9% vs. 6.7 %). Table 3 shows the associations between the development of various thromboembolic 

disorders and participants sociodemographic characteristics. 
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Table 3: Association between Sociodemographic Characteristics and Clinical Indications of Warfarin 
Anticoagulation (N=180) 
 

                                   Clinical indication of Warfarin use 

Variable Category Cardioembolic Diseases Vascular Thrombotic Events 

No 

 n (%) 

Yes  

n (%) 

No 

 n (%) 

Yes  

n (%) 

Sex Male 18(42.9) 24(57.1) 18(42.9) 24(57.1) 
 

Female 85(61.6) 53(38.4) 40(29.0) 98(71.0) 

Group Differences 
 

χ2
(1, 180)=4.62; P=0.0316 χ2 (1, 180)=2.84; P=0.0921 

Age 50 Years and Below  69(52.7) 62(47.3) 46(35.1) 85(64.9) 

Above 50 Years 34(69.4) 15(30.6) 12(24.5) 37(75.5) 

Group differences 
 

χ2 (1, 180)=4.07; P=0.0436 χ2 (1, 180)=1.84; P=0.1746 

Body mass index Underweight/Normal 19(32.8) 39(67.2) 27(46.6) 31(53.4) 

Overweight/Obese 65(72.2) 25(27.8) 20(22.2) 70(77.8) 

Group differences 
 

χ2 (1, 148)=22.38; P<0.0001 χ2 (1, 180)=9.63; P=0.0019 

Marital status Without Spouse 28(45.2) 34(54.8) 27(43.5) 35(56.5) 

With Spouse 75(63.6) 43(36.4) 31(26.3) 87(73.7) 

Group differences 
 

χ2 (1, 180)=5.62; P=0.0178 χ2 (1, 180)=5.56; P=0.0184 

Employment status Non-Regular Income Earners 72(56.7) 55(43.3) 40(31.5) 87(68.5) 

Regular Income Earners 31(58.5) 22(41.5) 18(34.0) 35(66.0) 

Group differences 
 

χ2 (1, 180)=0.05; P=0.8242 χ2 (1, 180)=0.10; P=0.7469 

Highest academic level Below Secondary Education 36(56.3) 28(43.8) 22(34.4) 42(65.6) 

Secondary and Above 67(57.8) 49(42.2) 36(31.0) 80(69.0) 

Group differences 
 

χ2 (1, 180)=0.04; P=0.8447 χ2 (1, 180)=0.21; P=0.6462 

Denomination Christian 96(56.5) 74(43.5) 56(32.9) 114(67.1) 

Muslim and Others 7(70.0) 3(30.0) 2(20.0) 8(80.0) 

Group differences 
 

χ2 (1, 180)=0.71; P=0.4007 χ2 (1, 180)=0.72; P=0.3948 

Tobacco use No 100(57.8) 73(42.2) 55(31.8) 118(68.2) 

Yes 1(50.0) 1(50.0) 1(50.0) 1(50.0) 

Group differences 
 

χ2 (1, 175)=0.05; P=0.8242 χ2 (1, 175)=0.30; P=0.5831 

Alcohol Use No 93(57.4) 69(42.6) 52(32.1) 110(67.9) 

Yes 7(58.3) 5(41.7) 4(33.3) 8(66.7) 

Group differences 
 

χ2 (1, 174)=0.00; P=0.9501 χ2 (1, 174)=0.01; P=0.9296 

 

There were statistically significant associations between the gender and use of warfarin for prevention of 

cardioembolic diseases (P=0.0316), with a slightly higher proportion of males utilizing the drug.  A similar 

trend was observed in patients aged ≤ 50 years who showed a statistically significant association with the 

development of cardioembolic diseases (P=0.0436). A significant proportion (67.2%) of patients with BMI 

≤25 were anticoagulated because of cardiac related thrombosis (p<0.0001), while 70 (77.8%) patients 

with BMI>25 received warfarin therapy for vascular thromboembolic events (P=0.0019). In addition, over 
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half of patients, 34 (54.8%) who were not living with spouses required warfarin anticoagulation because of 

cardioembolic diseases (P=0.0178) and almost three-quarters, 87 (73.7%) with spouses were 

anticoagulated for vascular related thrombotic events(p=0.0184) (Table 3). 

 

Comorbidities may impact on warfarin anticoagulation. Whilst the majority of participants, 61.0% (n=110) 

did not have any comorbidities, 33 % (n=59) and 6 % (n=11) had one and two or more concomitant 

diseases, respectively (Figure 3). This warrants the use of concomitant medications and hence the 

potential for drug-drug interactions with warfarin. 

 

Figure 3: Types of comorbidities among the study participants 

 

 The most common comorbidity was cancer followed by arthritis and HIV/AIDS. 

 

This study found that 45 % (n=81) participants were also using other conventional medicines for 

treatment of comorbid illnesses. The classes of the other drugs used by the patients are shown Figure 4. 
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Figure 4: Classes of conventional medicines used by the patients in the study population 
 

 

Antiarrythmics (15.6 %) were the most commonly used concomitant medications followed by antibiotics 
(7.2%) and analgesics (6.7%) (Figure 4). 
The classes of other drugs used by the participants are shown in figure 5 below. 
 
Figure 5: Other drugs used by the participants 
 

 
Note: Most of the participants were prescribed more than one class of drugs. 
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The most commonly used other drugs were antihypertensives (n=38) and diuretics (n=28) (Figure 5). 
 
4.0: Discussion 
 
The majority of patients were females and in their middle age, with female predominance and a similar 

age distribution reported in other studies in Kenya [9,20,22,34,37]. The female preponderance may be 

reflective of the Kenyan health seeking behavior where more females than males seek health care [38]. 

Given the high percentage of women in our study, and a number at child bearing age, it may be beneficial 

to introduce contraceptive services as part of anti-coagulation services to benefit them [39].   

 

Approximately half of the study participants were either overweight or obese, similar to findings from other 

African countries [40]. Whilst obesity has been linked to the development of thrombotic diseases [26], 

patients could have been overweight or obese when they first presented for anticoagulation or became 

overweight/obese whilst receiving anticoagulation therapy. However, determining the time to developing 

obesity and associated factors was beyond the scope of this study. This will be looked at further with 

ongoing efforts to improve the lifestyles of patients in Kenya through the ‘Implementation of the Non-

Communicable Disease 2015-2020’ Government strategy to reduce high rates of overweight, obesity and 

cardiovascular disease [30,41,42].  

 

The median duration of warfarin therapy was approximately two years, implying that most of the patients 

had possibly been stabilized on treatment. However, we cannot say this with certainty without regular INR 

monitoring. The initiated dose of warfarin was typically 6-10mg per day, which deviate from international 

guidelines suggesting that patients should be started at 10mg/day unless there are special precautions 

[3]. These were not evident in our study, and we will be investigating this further in future research as our 

patients may be underdosed initially. The warfarin maintenance dose was at 6.17±2.75mg per day, similar 

to a previous study undertaken in the same setting at 6.81±2.67mg per day [43]. Generally few patients 

(<10.0%) were receiving warfarin maintenance doses of < 5mg or ≥10mg per day. A larger proportion of 

patients with vascular related thrombotic events required >5mg warfarin per day for maintenance doses 

compared to patients with heart conditions, corroborating findings from others in Kenya undergoing 

anticoagulation due to mechanical heart valves [43]. However, doses of warfarin in KNH were appreciably 
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different from a Chinese population at 3.3±1.4mg per day [7]. We believe these differences could be 

attributable to genetic and environmental variations between the two populations; however, further 

studies are needed before we can say this with certainty.  

 

The major clinical indications of warfarin anticoagulation among the study patients were vascular  and 

cardiac thromboembolism, principally VTEs, similar to other studies  in Kenya [9,21], although this is not 

always the case [19,20,37]. Specifically, Karuri et al found a higher prevalence of VTEs at 82.5% and a 

lower proportion of patients with heart diseases at 7.6% [37]. However, all studies showed that VTEs 

were among the common clinical indications for warfarin anticoagulation among patients in Kenya. 

Typically in the published studies, the proportion of patients suffering from VTEs was higher than 

cardioembolic diseases suggesting that warfarin is typically prescribed for the management of DVT and 

pulmonary embolism in the Kenyan healthcare settings. This compares with mechanical heart valves 

being the principal reason among Tanzanian and Botswana patients followed by DVT (26.8%) [44,45] 

among other African countries. 

. 

We found out that the proportion of males with cardioembolic diseases was statistically significantly 

higher than females, similar to other published studies [46]. There were though more females with 

vascular thromboembolic events compared to males in our study. However, this was not statistically 

significant despite other studies suggesting a higher number of females at risk for VTEs [47]. We will be 

investigating this further in future studies. There was also a slightly larger proportion of patients ≤ 50 

years with a diagnosis of cardioembolic disease in our study principally due to valvular abnormalities as a 

result of rheumatic heart disease. This is perhaps not surprising since studies in LMICs have revealed 

that valvular abnormalities occur more often in young and middle aged persons [48]. Patients with 

cardioembolic diseases in our study appeared to have been underweight or normal weight whereas those 

with vascular thromboembolic events such as DVT were overweight or obese. Whilst our study was not 

intended to find potential risk factors for VTEs, the degree of obesity has been linearly linked to the 

development of thrombotic events similar to our findings [25-27]. In addition, the development of valvular 

heart disease was not correlated to obesity status; however, patients in our study were generally normal 
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or underweight suggesting that these patients may have lost weight over time due to the chronicity of their 

disease conditions. However, we cannot say this with certainty and will be following this up in future 

research projects.  

 

Overall, we found out that patients with VTEs were generally of older age and perhaps married whilst 

those with cardioembolic diseases were generally young and perhaps were not married at the time of 

study. The proportion of males suffering from cardioembolic diseases were also more than that of 

females. We are not sure of the reasons behind these findings, but will be monitoring the situation in the 

future to assess any implications for the future management of these patients. 

 

Several comorbidities have been shown to impact on the development of vascular thromboembolism 

disorders [49]. We found that approximately two-fifths of patients in our study had at least one other 

disease which were not limited to hypercoagulable states [50].  Commonly co-prescribed conventional 

medicines have also been shown to interact with warfarin [51]. However, less than half of the patients in 

our study were prescribed at least one other medicine apart from warfarin. The principal co-prescribed 

medicines were antiarrythmics probably for the management of atrial fibrillation. Antihypertensives and 

diuretics were also commonly prescribed for the management of heart failure and hypertension.  

 

We are aware of a number of limitations with this study. The main one was difficulty in retrieving all 
patients’ information from the files because of the way the information is archived. However, we tried to 
obtain as much information as possible.  Secondly, as common with cross-sectional studies involving 
interviews, patients could have over-stated or under-stated their experiences. The data also represents 
what was occurring at one point in time and may not be reflective of the patient profiles over the years. 
Finally, due to resource constraints we were unable to undertake any pharmacogenetic testing as this is 
not funded within public hospitals in Kenya. We also did not undertake routine monitoring of prothrombin 
time-INRs due to resource issues within the public healthcare system in Kenya. We will seek to redress 
this in future studies. Never-the-less, we believe our findings will provide direction for the future. 
 

5.0: Conclusion and Recommendations 

Warfarin anticoagulation therapy among Kenyan patients is mainly for the treatment of cardioembolic and 

venous thromboembolic diseases presenting with few comorbidities and concomitant medicines. Within 

the anticoagulation clinic population in our study, young lean males were more likely to have 

cardioembolic disorders whereas VTEs afflict females who have elevated BMI’s. Clinicians should be 
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aware that patients with VTE generally require higher warfarin maintenance doses than those with 

cardioembolic disorders. Further studies should correlate patients’ profiles with warfarin response as 

measured by INR levels in addition to pharmacogenetics. We will be looking to undertake warfarin 

pharmacogenetic studies in future research projects following funding, 

 
Key Issues 
 

• The majority of Kenyans receiving long-term warfarin therapy are in their middle-ages, which are the 
highly economically productive years of the population. Early prevention and optimal management of 
the coagulation disorders may subsequently increase productivity among the affected population. 

 

• Anticoagulation management among patients in Kenya is essentially for venous or cardiac related 
thromboembolic disorders.  

 

• Cardioembolic disorders are significantly more common in lean males aged ≤50 years whilst venous 
thromboembolic disorders are principally seen in females and obese individuals. Clinicians should be 
aware that obesity may aggravate the management of venous thromboembolic events. 

 

• Kenyan patients, especially those with venous thromboembolic events, require high daily 
maintenance doses of warfarin. 

 

• The significant association of the marital status and the development of VTEs or cardioembolic 

events require further research. 
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