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ABSTRACT  ÖZET 

 

Objective: The most serious side effect of warfarin, an oral 

anticoagulant widely prescribed by many different disciplines, is 

bleeding. In this study, the factors affecting the bleeding 

complications resulting from the use of warfarin were 

investigated. 

Material and Methods: In this study, 111 patients using warfarin 

and admitted to the emergency department with bleeding 

complaints were evaluated. All patients were divided into two 

groups as Group I (international normalized ratio >3.5) and 

Group II (international normalized ratio ≤3.5) according to the 

"international normalized ratio" value at the time of admission. 

The groups were compared in terms of demographic 

characteristics, admission complaint, indications for warfarin use, 

concomitant diseases, other drugs used, duration of warfarin use, 

international normalized ratio value, bleeding localization, 

treatment and interventions. 

Results: Of the 115 patients, 85 were in Group I and 26 were in 

Group II. Fifty-six (50.5%) of the patients were women. In our 

study, the most common reason for warfarin use was heart valve 

replacement (46.8%). The most common complaint was bloody 

stool (41.5%). Of the patients, 79 of had at least one concomitant 

disease. The most common comorbid disease of our patients was 

hypertension (n=50, 45%). Seventy-six patients were found to 

have major bleeding and major bleeding was higher in Group I. 

Conclusion: It was determined that major bleeding and need for 

hospitalization were higher in patients with an international 

normalized ratio value >3.5, and the follow-up period in the 

emergency department was longer. Although the international 

normalized ratio value is an important factor for warfarin-induced 

bleeding, the international normalized ratio value is not the only 

cause of bleeding and additional factors may be responsible for 

bleeding. 

 

Amaç: Pek çok farklı disiplin tarafından yaygın olarak reçete 

edilen ve oral bir antikoagülan olan varfarinin en ciddi yan 

etkisi kanamadır. Bu çalışmada, varfarin kullanımı sonucu 

ortaya çıkan kanama komplikasyonu üzerine etkili olan 

faktörler araştırılmıştır. 

Gereç ve Yöntemler: Bu çalışmada, varfarin kullanan ve acil 

servise kanama şikâyeti ile başvuran 111 hasta incelendi. 

Tüm hastalar başvuru anındaki “international normalized 

ratio” değerine göre Grup I (international normalized ratio 

>3.5) ve Grup II (international normalized ratio ≤3.5) olmak 

üzere iki gruba ayrıldı. Gruplar demografik özellikler, 

başvuru şikâyeti, varfarin kullanma endikasyonu, eşlik eden 

hastalıklar, kullanılan diğer ilaçlar, varfarin kullanma süresi, 

international normalized ratio değeri, kanama lokalizasyonu, 

tedavi ve girişimler bakımından karşılaştırıldı. 

Bulgular: Yüz on bir hastanın 85'i Grup I’de ve 26’sı da Grup 

II’de yer almaktaydı. Hastaların 56’sı (%50.5) kadındı. 

Çalışmamızda, varfarin kullanımının en yaygın nedeni kalp 

kapak replasmanı idi (%46.8). En sık başvuru şikâyeti kanlı 

dışkılama (%41.5) idi. Çalışmamızda hastaların 79'unda eşlik 

eden en az bir hastalık vardı. Hastalarımızın en sık görülen 

komorbid hastalığı hipertansiyon (n=50, %45) idi. Yetmiş altı 

hastada majör kanama olduğu ve majör kanamanın Grup I'de 

daha yüksek olduğu tespit edildi. 

Sonuç: Uluslararası normalize oran değeri>3.5 olan 

hastalarda major kanamanın ve hastaneye yatış ihtiyacının 

daha fazla olduğu, acil serviste takip süresinin daha uzun 

olduğu tespit edilmiştir. Uluslararası normalize oran değeri, 

warfarine bağlı kanama için önemli bir faktör olmasına 

rağmen, kanamadan sorumlu tek neden uluslararası 

normalize oran değeri değildir ve kanamadan ek faktörler 

sorumlu olabilir. 

Keywords: Warfarin, hemorrhage, international normalized 

ratio, emergency 
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INTRODUCTION 

Warfarin is used for treatment and prevention of arterial 

and venous thromboembolic diseases for many years. 

The prevention of thrombotic events is extremely 

important due to possible serious complications. The 

rational management of anticoagulant therapy is very 

important for vital aspect and prevention of 

complications. Vitamin K is required to be fully 

operational by blocking the synthesis of factor II, VII, 

IX, X clotting factors and deactivating protein C and 

protein S, natural anticoagulant proteins. Warfarin 

inhibits vitamin K by inhibiting vitamin K-reductase and 

vitamin K-epoxide reductase which produces reduced 

form of vitamin K (1). Warfarin provides 

anticoagulation with this mechanism. The laboratory 

and clinical studies have contributed to the 

understanding of risks associated with complex 

pharmacokinetic and pharmacodynamic structures, 

interactions, usage and antithrombotic effects of vitamin 

K antagonists (2). Bleeding is the most common side 

effect of coumarin-derivative anticoagulants due to a 

narrow therapeutic ranges (1).  

The purpose of this study is to describe demographic 

(age, sex, initial complaint, localization of bleeding, 

concomitant illness, additional medications) and 

predisposing factors in warfarin-induced bleeding. 

 

MATERIALS AND METHODS 

The hospital records of patients admitted to emergency 

department with bleeding compliant within four years 

were retrospectively analyzed after approval by the 

ethics committee (Ondokuz Mayıs University Medical 

Research Ethics Committee; date:30.11.2011, issue 

number: OMU-TAEK 2011/471). 

The inclusion criteria were; to be older than 18 years, to 

use warfarin at the admission time, to admit for bleeding 

complaint, not to have any known hematologic or 

hemostasis diseases leading to bleeding. The exclusion 

criteria were; the presence of trauma and the presence of 

known liver disease. 

According to literature, the 2.5-3.5 range of 

international normalized ratio (INR) in patients with 

heart valve prostheses, atrial fibrillation (AF) and 2.0-

3.0 range of INR in the other indications such as stroke 

and coronary artery disease are recommended (3). The 

INR value of 3.5 was assessed for supratherapeutic INR 

limit according to literature data. Patients were divided 

in two groups as group I: INR>3.5 and group II: 

INR≤ 3.5 according to the value of INR at initial 

admission.  

After patients were divided to two groups as under the 

age of 65 (<65) and over the age of 65 (≥65); recorded 

data about demographic characteristics (age, gender), 

presenting symptoms, reason for using warfarin, 

concomitant diseases, other medications, duration 

of warfarin use, measured INR values, complete blood 

count, bleeding localization, treatment (vitamin K1 

and/or fresh frozen plasma [FFP]) and duration of stay 

in the emergency department were evaluated. Patients 

were divided to two groups as major and minor bleeding 

according to severity and localization of bleeding. Intra-

abdominal, gastrointestinal, retroperitoneal, intracranial 

bleeding, intraorbital hemorrhage (without conjunctival 

hemorrhage), intramuscular bleeding associated with 

compartment syndrome, bleeding requiring invasive 

procedures, and ongoing bleeding which causes a 

decrease 2 g/dl of haemoglobin level or blood pressure 

at <90 mmHg of systolic blood pressure or anuria for 

major bleedings; types of bleeding other than given 

above (epistaxis, gingival and cutaneous-subcutaneous 

hemorrhage etc.) for minor bleedings were evaluated 

(4).The information about discharge, hospitalization, 

transfer and death after treatment at the emergency 

department were evaluated. 

Statistical analysis 

The program “SPSS (Statistical Package of Social 

Sciences for Windows) 15” was used for evaluation of 
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the data. Non-parametric Mann-Whitney U test was 

used because of abnormal distribution of our study and 

the presence of two groups. The significance level of 

p<0.05 was considered for all statistical analyses. 

 

RESULTS 

There were 93754 admissions to our emergency 

department during four years but only 111 admissions 

were related with bleeding due to warfarin use. Of the 

patients included to the study, 85 (88.4%) patients with 

>3.5 of initial INR value (group I) and 26 patients with 

≤3.5 of initial INR value (group II) were detected at 

admission.   

Fifty-six patients (50.5%) were female and 55 (49.5%) 

were male. There was no statistically significant 

difference between gender and severity of bleeding 

(p>0.05). The average age of the patients was 65.6±11.2 

years. In our study, there were 60 patients under the age 

of 65 (<65 years) and 51 patients over the age of 65 (≥65 

years). When patients were compared between two 

groups in terms of age groups, there was no statistically 

significant difference (p>0.05). The most common 

complaint was bloody stools (41.4%). Of these patients, 

while 35 were in group I, 23.9% of them were in group 

II. While 79 patients were found to have at least one 

comorbid disease, in 28.9% patients there was not any 

comorbid disease. The most common comorbid disease 

of our patients was hypertension. There was no 

statistically significant difference between severity of 

bleeding and comorbid diseases (p>0.05). The patients 

of demographic characteristics distribution and 

comparisons are shown in Table 1. 

 

Table 1: Demographic characteristics of the patients 

 

 

Total Patients 

n (%) 

Group I 

n (%) 

Group II 

n (%) 

 

p 

Age      

    ≥65 51 (46) 36 (42.4) 15 (57.7) 0.091 

    <65 60 (54) 49 (57.6) 11 (42.3) 0.091 

Complaint at admission     

   Bloody stools 46 35 (41.1) 11 (42.3) 0.553 

   Hematuria 15 10 (11.8) 5 (19.2) 0.429 

   Abdominal pain 11 9 (10.6) 2 (7.7) 0.669 

   Bloody vomiting 10 9 (10.6) 1 (3.8) 0.298 

   Altered mental status 7 4 (4.7) 3 (11.5) 0.213 

   Bloody sputum 6 6 (7) - 0.167 

   Ecchymosis on the skin 9 7 (8.2) 2 (7.7) 0.930 

   Nose bleeding 4 2 (2.3) 2 (7.7) 0.205 

   Shortness of breath 2 2 (2.3)  0.435 

   Gingival bleeding 1 1 (1.2) - 0.583 

Clinical results     

   Hospitalization 29 19 (22.4) 10 (38.5) 0.375 

   Discharge 80 64 (75.3) 16 (61.5) 0.145 

   Transfer  1 1 (1.2) - 0.583 

   Death   1 1 (1.2) - 0.583 
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There was additional drug use in 79 patients. There was 

at least one drug that can interact with warfarin in 40 

patients. The most common drugs that can interact with 

warfarin were drugs containing acetylsalicylic acid 

(n=33, 82.5%). There was no statistically significant 

difference between severity of bleeding and additional 

drug use (p>0.05). 

The most common indication for warfarin use was the 

presence of cardiac valve prosthesis (46.8%). While 37 

patients were in group I, 15 patients were in group II. 

The indications for warfarin use according to groups of 

patients are given in Table 2. 

While the lowest measured value of INR was 1.16, the 

maximum INR value was 10.2. The average INR value 

was found as 4.73±1.95. The average INR value in 

group I was 5.74±1.52 while the average INR value of 

the patients in group II was 2.66±0.67. There was no 

statistically significant difference between groups in 

terms of INR values (p<0.05). 

The mean haemoglobin level was 9±2.96 g/dL, 

hematocrit was 26.6±8.58% and the platelet value was 

239.000±91.000/mm3. The mean haemoglobin and 

hemotocrit levels were found to be lower in group I than 

the other group. While the mean haemoglobin value in 

major bleedings was 8.9±2.9 g/dL, the mean 

haemoglobin value in minor bleeding was 10.6±2.4 

g/dL. There was no statistically significant difference 

between groups with major and minor bleeding based on 

haemoglobin level (p>0.05), but there was a statistically 

significant difference between platelet count and 

bleeding severity (p<0.05) (Table 3).  

 

Table 2:  The indications of patients for warfarin use according to groups 

 Group I 

n (%) 

Group II 

n (%) 

p 

Valve replacement 37 (43.5) 15 (57.7) 0.209 

Atrial fibrillation 19 (22.3) 7 (26.9) 0.544 

Stroke / TIA* 10 (11.8) - 0.068 

Coronary artery disease 10 (11.8) - 0.068 

PTE**  2 (2.4) 4 (15.4) 0.010 

Deep vein thrombosis 4 (4.7) - 0.264 

Peripheral arterial disease 3 (3.5) - 0.336 

*Transient ischemic attack     **Pulmonary thromboembolism 
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Table 3:  The distribution of patients according to laboratory parameters 

 

Laboratory test 

Total 

Mean±SD* 

Major 

Mean±SD 

Minor 

Mean±SD 

p 

INR** 4.73±1.95 4.75±1.9 4.54±1.6 0.769 

Haemoglobin (gr/dL) 9±2.96 8.9±2.9 10.6±2.4 0.071 

Hematocrit (%) 26.6±8.58 26±8.6 31±6.8 0.054 

Platelet (/mm3) 239.000±91.000 246.000±86.000 173.000±113.000 0.014 

*Standard deviation, **International normalized ratio 

We found presence of major bleeding in 76 patients and 

minor bleeding in 31.5% patients. Major bleeding was 

higher in patients of group I. There was no significant 

difference between groups based on severity of bleeding 

(p>0.05). When the distribution of age (<65 and 

≥65years) was compared for major and minor bleeding, 

there was no statistically significant difference between 

the distribution of age and severity of bleeding (p>0.05). 

The most common localization of bleeding was 

gastrointestinal bleeding (n=55, 49.5%).  There was 

gastrointestinal bleeding in 43 patients (50.5%) of group 

I and 12 patients (46.1%) of group II. The distribution 

of bleeding localization according to groups and severity 

of bleeding are given in Table 4.  

The average duration of warfarin use was 61±78 months 

in study population. In group I, average duration of 

warfarin use 62±74 months, in group II was 57.3±90 

months. There was no statistically significant difference 

in groups according to the duration of warfarin use 

(p>0.05). There was also no statistically significant 

difference between duration of warfarin use and severity 

of bleeding (p>0.05).  

In emergency department, the treatment of FFP 

replacement was found with in 109 patients and 

erythrocyte suspension transfusion in 73 patients. The 

average replacement was 4.97±3.29 units of FFP and 

5.62±2.98 units of erythrocyte suspension in our study 

population. Vitamin K was given to 10 patients and all 

of them were in group I. There was a statistically 

significant difference between treatment (FFP and 

erythrocyte suspension ) and severity of bleeding 

(p<0.05). The time of observation (follow-up and 

treatment) in emergency service was 43.41±28.74 hours. 

Patients of group I stayed in emergency service during 

for an average of 43.7±29.2 hours while patients in 

group II stayed during an average of 42.3±27.7 hours. 

Eighty-one patients stayed for more than 24 hours in 

emergency service. Of these 81 patients, 62 patients 

were in group I and the other 23.5% were in group II. 

There was no statistically significant difference between 

groups based on the duration of stay in emergency 

service (p>0.05). The average duration in the emergency 

service was found to be 46±28.8 hours in patients with 

major bleeding and 18.8±8.9 hours in patients with 

minor bleeding. 

When the clinical results after treatment were evaluated, 

it was detected that 72.1% patients were discharged 

from emergency department, 29 patients were 

hospitalized, one patient died due to intracranial 

hemorrhage and one patient was transferred to another 

hospital. 
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Table 4: The distribution of bleeding localization according to groups and severity of bleeding 

 Group I 

n (%) 

Group II 

n (%) 

Major 

n (%) 

Minor 

n (%) 

GIS* 43 (50.6) 12 (46.2) 55 (72.3) *** - 

Intraabdominal  12 (14.1) 2 (7.7) 14 (18.4) - 

GUS** 8 (9.4) 5 (19.2) - 13(37.1) 

Respiratory tract 9 (10.6) - -           9 (25.7) 

Intramuscular 6 (7.1) 2 (7.7) -   8 (22.8) *** 

Intracranial 4 (4.7) 3 (11.5) 7 (9.2) - 

Nasal  3 (3.5) 2 (7.7) -   5 (14.3) *** 

*GIS: Gastrointestinal system, **GUS: Genitourinary system, ***p<0.001        

 

DISCUSSION 

The most important and feared complication of 

anticoagulant therapy is bleeding which can cause 

serious morbidity and mortality. So the rational 

management of anticoagulant therapy is very important 

for the prevention of complications and vital aspect. The 

incidence of bleeding due to warfarin overdose is not 

fully expressed in the literature. However the incidence 

of bleeding due to warfarin was found to be 15.2 per 100 

patient-years in a study (5). There is a similar uncertain 

condition on the incidence of major and minor bleeding. 

This condition is related with the absence of specific 

criteria for determining the severity of bleeding. The 

incidence of major bleeding was reported to be 7% in a 

study which includes the follow-up results of 579 

patients whose warfarin therapy was started newly (6). 

Warfarin-induced bleeding complication can occur at 

any age, but it was reported to occur more in patients 

with age more than 50. According to their study 

involving 562 patients receiving warfarin therapy, 

Landefeld et al. reported that the patients over 65 years 

had 3.2 times greater risk of major bleeding than the 

other groups (7). Wallvik et al. have reported the risk to 

be increased 2.9-fold in patients with 60-69 years, 4.8 

fold in 70-79 years and 6.6-fold in 80 and older years in 

their study which evaluated 195 major bleedings 

occuring in 2701 patients for 5 years in Northern 

Sweden (8). In our study, there was no statistically 

significant relevance between bleeding complication 

and age groups. Fanikos et al reported that the average 

age of patients with bleeding was 59.7 years in their 

study (9). We found the average age of patients to be 

65.6±11.2 years in our study population. The increased 

risk of bleeding with advancing age may be secondary 

to physiological changes in older age, additional 

diseases and multidrug use. It has been reported that 

47.4% of all patients were male in a study about patients 

with supratherapeutic INR value and 46% of patients 

were female in another study (1,10).  In our study 

population, 50.5% were female. No relevance between 

gender and bleeding was detected. 

The indications for warfarin were often cardiac causes 

(prosthetic heart valves, atrial fibrillation). It is reported 

that AF is the most common indication for warfarin use 

in other studies (9,10). 

Warfarin-induced bleeding may present in different 

ways. The most common complaint at admission was 

reported to be gastrointestinal bleeding (hematemesis, 

melena) in a prospective study which includes patients 

older than 65 years using warfarin (11). Similar to 

literature, the most common complaint was 

gastrointestinal hemorrhage in our study population. 

about:blank
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In several studies, hypertension, history of 

gastrointestinal bleeding and brain vascular disease are 

reported to be higher risks for bleeding (4). Similarly, 

the history of gastrointestinal bleeding was reported to 

increase the risk of major bleeding 2.9-fold in another 

study (7). In our study population, the most common 

additional diseases were hypertension, heart failure, 

coronary heart disease and diabetes. We think that 

higher risk of bleeding in patients with additional 

diseases may be related to multidrug use, drug 

interactions and gastrointestinal side effects.  

Drugs increasing the efficiency of warfarin or drug 

interaction are important factors increasing bleeding 

risk. However, certain food also affect intestinal 

absorption, binding ratio to albumin and hepatic 

metabolism of warfarin in the liver (12). In a study, drug 

interactions were reported to play a role in half of 

warfarin-induced bleeding (13). There was at least one 

drug use which may have increased warfarin effects 

such as antiaggregant medication (acetylsalicylic acid) 

in approximately one third of patients and antidepressant 

medication (selective serotonin reuptake inhibitors and 

tricyclic antidepressants) in 5.4% of patients in our study 

population. Acetylsalicylic acid was found as a 

commonly used drug in patients, when compared to 

other drugs interacting with warfarin.   According to a 

study on drug interactions, it was reported that the co-

use of warfarin and cephalosporin antibiotics could 

increase the risk of bleeding compared with warfarin use 

alone but there was no similar relationship in warfarin 

use together with nonsteroidal inhibitor drugs / 

cyclooxygenase-2 inhibitors, amiodarone, fenofibrate 

(14). We found that as almost all of the bleedings due to 

drug interaction in our study were major bleedings, only 

with minor bleedings presenting as minority. 

Warfarin is a drug with a complex pharmacokinetic 

structure and frequently and closely follow-up is 

required for the recommended INR value (2). It is 

reported that INR value may show variability by 60% 

between individuals, by 11% in the same individual at 

different times and this is related with age, gender, other 

drugs used and genetic structure of the warfarin user 

(15). It was reported that there was a direct relationship 

between the increase in INR level and the risk of 

bleeding in patients taking warfarin and this risk was 

found to be increased when the INR value was over 5 in 

the studies investigating this subject (4,16). We found 

that bleeding due to warfarin was more frequent in the 

patients with supratherapeutic INR values in our study. 

Although the INR value was within the recommended 

values, bleeding has occurred in approximately one-

quarter of patients in our study population and so we 

think that bleeding is not related only to INR level.  

Comorbid disease and additional drug use may be 

responsible for bleeding. There were some studies 

indicating a weak relationship between the severity of 

bleeding and INR levels in literature (17). A study shows 

that even if the prothrombin time is in the recommended 

therapeutic range, major bleedings often occur and there 

is no clear relationship between major bleeding or the 

severity of bleeding and anticoagulant effect (18). The 

rate of major bleeding found to be 1-12% in warfarin 

users (7). Major bleeding was detected in a large number 

of patients in our study population. 

Bleeding due to warfarin therapy may occur at different 

times after initiation of treatment. It was reported that 

bleeding especially in the first one-month period may be 

associated with the personal characteristics of patient 

rather than INR level (19). The ratio of major bleeding 

during this period was reported to be 1.3% (16). A large 

portion of bleeding have been shown to have occurred 

within the first 90 day after anticoagulation (9).  

Warfarin-induced bleeding was detected in majority of 

patients with history of long-term warfarin treatment 

longer than twelve months in our study population. 

Warfarin-induced bleeding can occur in many different 

tissues and organs including brain, gastrointestinal tract 

and/or genitourinary tract. There exists different 

information about localization of bleeding due to 

warfarin in the literature. Warfarin-induced bleeding is 
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reported to occur most frequently in gastrointestinal 

tract (11,17). On the contrary, the most common 

bleeding due to warfarin was found to be intracranial in 

another study (18). The most common bleeding 

localization was gastrointestinal tract in our patients. 

Half of patients showed signs associated with 

gastrointestinal bleeding.  

Vitamin K is recommended as an effective treatment in 

patients with high INR levels due to warfarin-induced 

coagulopathy. The administration of low-dose oral 

vitamin K in patients without bleeding is expressed to 

decrease the therapeutic level of INR fast and safely 

(19). Garcia et al. reported applying vitamin K in only 

8.7% of patients with warfarin-induced coagulopathy 

and follow-up in half of patients (16). Intravenous 

vitamin K and FFP are recommended in patients with 

major bleeding due to warfarin use (19). 

It was detected that FFP was preferred rather than 

vitamin K in our study which evaluated the approaches 

for treatment of increased INR levels. Dental et al. have 

recommended to administer intravenous vitamin K and 

coagulation factors to patients with major or life-

threatening bleeding, but have not reported any exact 

definitive statement about the most appropriative dosage 

and type of coagulation factor (19).  Makris et al. 

reported that clotting factor concentrates were more 

effective in patients followed up in intensive care unit 

due to warfarin-induced coagulopathy according to their 

study which compared the effectiveness of FFP and 

clotting factors (4). We detected that FFP was 

administered to a large portion of patients and vitamin 

K was administered in a minority of our study 

population. 

It was reported that a majority of patients with warfarin 

overdose stayed less than twenty-four hours in the 

emergency department and approximately one fifth of 

patients were hospitalized to related clinics (20). The 

elapsed time of our patients in emergency service was 

43.41±28.74 hours. We detected that while 

approximately one third of the patients in our study 

population stayed in emergency department less than 

twenty-four hours, the majority of patients were 

followed up and treated in emergency department. The 

rate of hospitalization in our study was 26.1% similar to 

literature. 

It was determined that major bleeding with an INR value 

over 3.5 and the need for hospitalization were higher, 

and the follow-up period in emergency ward was longer 

in our study. The platelet count was statistically 

significantly higher in the group with major bleeding. 

There are a few limitations of the study worth 

mentioning. Our study is retrospective and has a study 

duration of 4 years period; so these data most certainly 

should be confirmed in a larger, better randomized trial.  

According to our national data and results of our study; 

the early diagnosis and successful treatment of warfarin-

induced bleedings in the emergency department can be 

considered as a statement demonstrating the importance 

of emergency departments. Further prospective studies 

are needed to define for clinical characteristics and the 

severity of bleeding in the patients taking warfarin in our 

country. 
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