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Chapterr 9 

Indicationn for vitamin K antagonist treatment does not 
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Abstract t 

Treatmentt with vitamin K antagonists (VKA ) is widely used for several indications 

includingg venous thromboembolism (VTE) and atrial fibrillation. The major 

complicationn of VKA treatment is bleeding, of which the intensity of anticoagulation is 

thee most important determinant. Because VKA are also prescribed for reversing a 

procoagulantt state that may have led to VTE, we hypothesized that the indication for 

VK AA treatment may also be a determinant for bleeding during VKA treatment. We, 

therefore,, set out to study whether the bleeding risk is different between patients with 

atriall  fibrillation or VTE. 

Threee hundred and thirty patients with a major bleeding and 230 controls were 

selectedd from the database of a large Thrombosis Service. Using a multivariate logistic 

regressionn model, including age, duration of treatment with VKA , history of cancer, we 

foundd that patients treated with VKA for VTE had the same bleeding risk as patients 

treatedd for atrial fibrillation (ORadj 1.0, 95% CI: 0.6-1.8). The bleeding risk for patients 

treatedd with a higher target range, e.g. in connection with mechanical heart valves (3.0-

4.0),, tended to be increased (ORad| 1.2, 95% CI: 0.8-1.8). 

Inn conclusion, we did not observe a difference between the bleeding risk for patients 

whoo were treated for VTE or atrial fibrillation. These results suggest that a 

profhromboticc state does not protect against bleeding complications during VKA 

treatment. . 

Introduction n 

Inn the last decades the number of indications for treatment with vitamin K 

antagonistss (VKA ) has increased considerably. The levels of anticoagulation for these 

indicationss are based on different clinical studies.8 Bleeding remains the major 

drawbackk of VKA treatment. Important risk factors for bleeding during VKA treatment 

aree the intensity of treatment and the age of the patients.99 Overall, the rate of major 

bleedingg is approximately 1-3% per 100 patient years.97,98 

Twoo target ranges are used by the Thrombosis Services in agreement with the 

consensuss of the Dutch Federation of Thrombosis Services: an INR target range 

betweenn 2.5-3.5 for atrial fibrillation, primary prevention and treatment of venous 
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thromboembolism;; and an INR target range between 3.0-4.0 for other arterial 

indications,, such as mechanical heart valves and ischemic heart disease. 

Itt is well accepted that higher target ranges are associated with an increased bleeding 

risk.99,164,1666 Less is known about differences in the risk of bleeding during VKA 

treatmentt for indications in the same target range. We hypothesized that a difference in 

bleedingg risk might exist between different indications, based on the fact that some 

diseases,, for which VKA treatment is prescribed, are characterized by a prothrombotic 

state.. For example, in patients treated with VKA for venous thromboembolism the 

prevalencee of prothrombotic mutations, e.g. factor V Leiden and the prothrombin 

mutation,, is high and these mutations may protect against bleeding.167 Patients treated 

withh VKA for atrial fibrillation, the other major indication in the 2.5-3.5 INR range, 

havee a lower prevalence of these mutations. This difference might result in a relative 

protectionn against bleeding in the venous thromboembolism group. 

Forr obvious reasons, no randomized trials have been conduced to compare bleeding 

riskk between the different indications for VKA treatment. Therefore, to answer the 

questionn whether a difference in the bleeding risk exists between the indications for 

VK AA treatment we have to rely on observational studies, with cohorts of patients 

treatedd with VKA for different indications. Most of these studies did not observe a 

majorr difference in the bleeding risks for the different indications.̂  168,169 One 

studyy found a higher bleeding risk in patients treated for arterial indications versus the 

otherr indications,*̂  while another study reported a higher bleeding risk for patients 

withh a history of stroke than in patients treated with VKA for atrial fibrillation.170 Part 

off  the explanation for not finding a clear difference in the bleeding risk might be the 

factt that the absolute number of bleeding complications in these studies was rather low 

andd that, they were not specifically designed to detect differences between the 

indications. . 

Too investigate whether there is a difference between the bleeding risk for patients 

treatedd with VKA for atrial fibrillation and venous thromboembolism, we designed a 

case-controll  study. 
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Methods s 

Wee conducted a case-control study at the Thrombosis Service Amsterdam, the 

Netherlands,, which provides the management of VKA treatment for the larger 

Amsterdamm region, comprising in total approximately 1.2 million inhabitants and 

accountingg for roughly 16,000 patients every year. 

Thee group of cases was selected from the database of the Thrombosis Service. Al l 

individualss with a reported non-traumatic bleeding complication between 1 January 

19999 and 31 December 2001 were identified with a computerized search. Patients who 

mett the criteria for a major bleeding complication comprised the group of cases. Major 

bleedingg was defined as hemorrhage leading to death, intracranial bleeding, bleeding 

leadingg to hospitalization, leading to a hemoglobin decrease of > 1.25 mmol/L, or a 

bloodd transfusion of 2 units or more, and a muscle, joint, or intraocular bleeding. All 

otherss bleeding complications were classified as minor and not used in the analyses. 

Thee control group was created by randomly selecting 250 patients treated by the 

Thrombosiss Service on 1 July 2000, under the assumption that this sample reflects the 

distributionn of indications for the period between 1 Januari 1999 and 31 December 

2001.. Controls experiencing a bleeding complication during this study period were 

excluded. . 

Wee divided individuals in three different treatment groups: atrial fibrillation, venous 

thromboembolismm and indications with a target INR between 3.0-4.0. Cases and 

controlss treated for post-operative thromboprophylaxis were excluded from the 

analysess because only a few individuals were available. The following information of 

alll  cases and controls was recorded: age, gender, indication(s) for VKA treatment, 

startingg date, target INR range, and co-morbid conditions such as cancer, hypertension, 

andd diabetes mellitus. 

Thee relationship between the occurrence of a bleeding and baseline variables was 

firstt explored using univariate logistic regression. Subsequently, we designed a final 

multivariatee model including all variables univariately associated with bleeding with a 

pp < 0.10. Finally, because cancer is associated with both an increased bleeding risk and 

ann increased risk of venous thromboembolism we also performed the analyses 

excludingg all cancer patients. 
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Results s 

Inn total 1474 non-traumatic spontaneous bleeding complications, 350 major 

bleedingss in 342 patients and 1124 minor bleedings in 924 patients, were recorded 

betweenn 1 January 1999 and 31 December 2001. Twelve patients with a major bleeding 

complication,, who were treated for post-operative thromboprophylaxis, were excluded. 

Hence,, the final analyses comprises of 330 patients with a major bleeding complication. 

Thee control group consisted of 230 individuals after excluding 11 patients with a 

bleedingg complication between 1 January 1999 and 31 December 2001 and 9 patients 

treatedd for post-operative thromboprophylaxis. 

Thee characteristics of the patients with a major bleeding complication and controls 

aree depicted in Table I. The patients with a major bleeding complication were 

significantlyy older (76 versus 73 years; p = 0.03). The median treatment time of 5.1 

(IQRR 2.7-8.2) years in the controls was significantly different from the individuals 

experiencingg a major bleeding complication (3.0 years (IQR 1.0 7.4); p < 0.0001). 

Approximatelyy 55% of all patients were treated with VKA for an indication with a 

targett INR of 3.0-4.0. 

Thee effect of the baseline variables on the occurrence of bleeding and the results of 

thee multivariate analyses are depicted in Table II . No differences were observed 

Malee (%) 

Meann age in years (  SD) 

Mediann duration of treatment in years (IQR) 

Hypertensionn (%) 

Diabetess mellitus (%) 

Historyy of cancer (%) 

Acenocoumaroll  (%) 

TargetTarget INR range 2.5-3.5 

Atriall  fibrillation 

Venouss thromboembolism 

TargetTarget INR range 3.0-4.0 

Cases s 

(NN = 330) 

147(45%) ) 

766  11 

3.0(1.0-7.4) ) 

233 (7 %) 

18(6%) ) 

288 (9 %) 

316(96%) ) 

855 (26 %) 

57(17%) ) 

188(57%) ) 

Controls s 

(NN = 230) 

115(50%) ) 

733  14 

5.11 (2 .7-8 .2) 

99 (4 %) 

16(7%) ) 

77 (3 %) 

215(94%) ) 

599 (26 %) 

38(17%) ) 

133(58%) ) 

Tablee 1: Characteristics of patients and controls, all patients and controls included. 

I l l l 
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betweenn atrial fibrillation and venous thromboembolism (OR 1.0, 95% CI: 0.6-1.8). In 

thee multivariate analysis including age, duration of treatment and history of cancer (all 

associatedd with bleeding with a p < 0.1), age (ORad| 1.02, 95% CI: 1.01-1.04), duration 

off  treatment (ORad) 0.7, 95% CI: 0.6-0.8) and history of cancer (ORadj 3.0, 95% CI: 1.3-

7.2)) were significantly associated with major bleeding during VKA treatment. 

Individualss on vitamin K antagonists with a target INR between 3.0 and 4.0 have a 

higherr risk of bleeding as could have been expected although not statistically 

significantt (ORadj 1.2, 95% CI: 0.8-1.8). Combining, atrial fibrillation and VTE and 

comparingg them with the individuals treated with VKA for an indication with a target 

INRR between 3.0 and 4.0 resulted in an ORadj 1.3 (95% CI: 0.9-1.9) 

Finally,, we performed the analysis again without the patients with a history of cancer. 

Forr this analysis 223 controls and 302 cases remained in the analyses. In the final 

modell  adjusted for age, duration of treatment and hypertension the ORadj was 0.9 (95% 

CI:: 0.5-1.5) for the comparison between atrial fibrillation and VTE. Combining the 

individualss treated for atrial fibrillation and VTE and comparing them with the 

individualss with a target INR between 3.0 and 4.0, resulted in an ORudi of 1.3 (95% CI: 

0.9-1.9)) in a multivariate model adjusted for age and duration of treatment. 

Male e 

Age e 

Durationn of treatment 

Hypertension n 

Diabetess mellitus 

Historyy of cancer 

Acenocoumaroll  versus Phenprocoutnon 

TargetTarget INR range 2.5-3.5 

Atriall  fibr llation n 

Venouss thromboembolism 

TargetTarget !NR range 3.0-4.0 

Univariatee OR 

(95%% CI) 

1.2(0.9-1.7) ) 

1.02(1.00-1.03) ) 

0.77 (0.6-0.8) 

1.8(0.8-4.0) ) 

0.8(0.4-1.5) ) 

3.0(1.3-6.9) ) 

0.6(0.3-1.3) ) 

1 1 

1.0(0.6-1.8) ) 

1.0(0.7-1.5) ) 

Multivariatee OR 

(95%% CI) 

— — 
1.02(1.01-1.04) ) 

0.77 (0.6-0.8) 

— — 
... . 

3.0(1.3-7.2) ) 

... . 

1 1 

1.0(0.5-1.7) ) 

1.2(0.8-1.8) ) 

Tablee II: Result of the univariate and multivariate analyses 
—)) not included in the multivariate analyses 
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Discussion n 

Wee set out to study whether the bleeding risk of VKA treatment is lower in patients 

withh a clear prothrombotic state, i.e. venous thromboembolism, as compared to those 

treatedd for an indication not associated with a prothrombotic state, in this case atrial 

fibrillation.. We hypothesized that the higher prevalence of prothrombotic mutations 

andd the resulting overall prothrombotic state even during VKA treatment would reduce 

thee bleeding risk in patients treated with VKA for VTE. However, no difference in the 

bleedingg risk for the VTE and atrial fibrillation was observed. 

Theree are some elements to consider before we can conclude that the bleeding risks 

duringg treatment during VKA treatment are indeed the same for VTE and atrial 

fibrillation.. Firstly, it might be that the bleeding risk was influenced by co-morbidity in 

thee patients treated for venous thromboembolism. Particularly cancer is important in 

thiss respect since it is associated with a higher incidence of both thromboembolic and 

bleedingg complications.'71 Indeed, we found that cancer was significantly associated 

withh bleeding during treatment with VKA in the multivariate analysis (ORadj 3.0, 95% 

CI:: 1.3-7.2). Excluding all patients with a history of cancer, however, did not 

significantlyy change the Odds Ratio between the patients treated with VKA for atrial 

fibrillationn and venous thromboembolism (ORadj 0.9, 95% CI: 0.5-1.5). Furthermore, 

diabetess mellitus and hypertension were not significantly associated with bleeding in 

thee multivariate analysis. Therefore, on the basis of this we conclude that co-morbidity 

wass not the reason why no difference in bleeding risk was found. 

Wee would also like to acknowledge limitations of the study design regarding the 

registrationn of co-morbid conditions that should be weighed before definite conclusions 

cann be drawn. Firstly, a low absolute number of co-morbid conditions was observed in 

thee patient group which leads to statistical uncertainty. Secondly, recording of co-

morbidd conditions was done by the physician of the Thrombosis Service, based on the 

informationn provided by the referring physician. The physician of the Thrombosis 

Servicee is primarily responsible for maintaining the quality of VKA treatment and is 

nott always aware of an alteration in the medical situation of individual patients and has 

too obey privacy rules. However, we believe that potential under-reporting of co-

morbiditiess is likely to be comparable for the different indications and this should, 

therefore,, not have affected our results. 
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Thee second possible explanation for a lack of difference in the bleeding risk is the 

factt that the number of patients remaining in the final comparison within the target 

rangee 2.5-3.5 was relatively low, although higher than previously reported, and we 

mightt have missed possible small differences for the separate indications. In 

accordancee with what one would expect, we found that patients treated with an 

indicationn with a target INR between 3.0 and 4.0 had a higher bleeding risk than 

patientss treated for atrial fibrillation. 

Anotherr possible reason for not detecting a difference in bleeding risk is the 

differencee between cases and controls with respect to the duration of treatment. The 

controlss had a significant longer duration of treatment as compared to the cases. To 

addresss this problem, we took treatment duration into account in the multivariate 

analyses. . 

Basedd on these considerations we reject our original hypothesis and conclude that 

thee bleeding risk in patients treated with VKA is the same for atrial fibrillation and 

VTE.. It is however conceivable that the effect of the prothrombotic state in the patients 

treatedd for venous thromboembolism is too small to significantly modify the powerful 

actionn of vitamin K. antagonists on the coagulation cascade. 
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