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Abstract t 
Determiningg the optimal duration oi' vitamin K antagonist therapy lor patients 

withh \enous thromboembolism ( \TE) requires a weighing of both the long-term 

effectivenesss of treatment and the risks and burden for patients. We elicited 

utilitiess for health states related to VTE and treatment with vitamin K antagonists 

fromm ,)3 patients who had experienced an episode of VTE, 23 patients who had 

experiencedd a major bleeding event during treatment, and 48 patients with the 

post-thromboticc syndrome, using the time trade-olf method and direct rating. 

W ee also evaluated patients' preferences for either continuation or cessation ol' 

treatmentt alter three months of therapy using treatment trade-off questions. 

WcWc found that median utilities ranged from 0.33 for 'non-fatal haemorrhagic 

stroke'' to 0.96 for 'no VK A treatment'. There was substantial variability between 

patients,, with the largest intcr-quartile range for pulmonary embolism (().,>()). 

Patientss also varied in the reported threshold for accepting further treatment: 
cc2!)%2!)% of patients were not willing to accept any risk ol recurrent VTE after cessation 

off  treatment, whereas 23% of patients chose for cessation of treatment, regardless 

thee probability presented for recurrent \ T E. Differences in utilities and treatment 

trade-oill  were not associated with type of event experienced. 

W ee conclude that patients are able to value health states related to VTE and 

vitaminn K antagonist therapy and to balance the benefits and risks associated 

withh treatment. Due to the substantial and unpredictable variability between 

patients,, recommendations regarding treatment duration should be tailored to a 

patient'ss specific values and concerns. 
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Introduction n 
Thee clinical effectiveness of treatment with vitamin K antagonists in the prevention 

of'recurrentt venous thromboembolism (VTE) has been well established. However, 

duringg vitamin K antagonist therapy patients have a tendency to bruise and bleed 

moree readily, they have an increased risk of'major bleeding, and frequent blood 

testss are needed to allow laboratory testing and subsequent dose-adjustments. 

Determiningg the optimal duration of treatment requires a weighing of both the 

effectivenesss of*  treatment as well as the risks and the burden to patients. 

Explicit,, quantitative expressions of patients' valuations - or utilities - of all healdi 

statess related to VT E and its treatment with vitamin K antagonists can help in 

makingg balanced decisions on the duration of treatment. Patient utilities can be 

incorporatedd into a formal decision analysis to evaluate whether the effectiveness 

off  treatment outweighs die risks and burden of treatment. Alternatively, one can 

askk patients directly and explicitly to make a trade-off between the benefits and 

riskss of' a specified treatment duration. Such treatment trade-off questions may 

offerr a more realistic reflection of the actual decision dilemma, and could be 

moree useful for individual patient decision making '. 

Previouss studies in patients with atrial fibrillation have shown that differences in 

patientt utilities can substantially alter the optimal duration of treatment for specific 

patientt groups 2"''. In addition, the assessment of treatment trade-offs has shown 

too improve patients' understanding of the benefits and risks associated widi vitamin 

KK antagonist therapy, which may help them make definitive choices about 

treatmentt duration ''. Treatment trade-offs have also been shown to vary 

considerablyy between physicians and patients at risk lor atrial fibrillation7. These 

findingss emphasise the importance of taking patients' views into account when 

decidingg on the optimal duration of treatment after VTE. 

Itt is an open question whether utilities and treatment trade-offs for scenarios related 

too VTE and its treatment differ between patients. If so, and it die magnitude of 

thesee differences is substantial, the construction of clear and simple recom-

mendationss for all patients may not be possible. In that case, recommendations 

havee to be tailored according to the patient's actual utilities or treatment trade-offs. 

Thee objectives of this study were to assess patients' utilities for health states related 

too VTE and its treatment with vitamin K antagonists, as well as patients' treatment 

trade-offss for either continuation or cessation of treatment after three months of 

vitaminn K antagonist therapy. We wanted to determine the level of variability in 

thesee utilities and treatment trade-olfs, as well as the extent to which utilities and 



treatmentt trade-oils can he associated with prior experience with these health 

statess and patient characteristics. 

Methods s 
Patients s 

Threee groups of eligible patients were recruited between October 2000 and June 

2002:: (1) newly diagnosed patients with a first or second episode of \ T E lor 

whomm treatment with vitamin K antagonists had been started; (2) patients who 

hadd experienced an episode of major bleeding during treatment with vitamin K 

antagonistss in the previous year; (.'}) patients with a post-lhrombolic syndrome, 

diagnosedd at least one year after an episode of deep vein thrombosis, who had 

beenn treated with vitamin K. antagonists for at least three months. We selected 

thesee three different groups because we wanted to obtain valuations and 

preferencess from patients with prior experience with \ T E, treatment with vitamin 

KK antagonists, as well as patients who had experienced some of the potential 

downsidess of treatment. 

Thee diagnosis of deep venous thrombosis was established using compression 

ultrasonographyy or venography. The diagnosis of a pulmonary embolism was 

establishedd by either perfusion-ventilation lung scan or pulmonary angiography. 

Majorr bleeding was defined as: bleeding leading to a fall in the haemoglobin 

levell  of at least 1.2.1 mmol/L, bleeding that required a blood transfusion or hospital 

admission,, and bleeding leading to residual complaints. For the diagnosis of the 

post-thromboticc syndrome we applied the criteria used by Brandjes et al.'s. 

Excludedd were patients younger than 18 years, patients with cancer or other 

seriouss co-morbidity, as well as patients with an insufficient knowledge of the 

Dutchh language. The study was performed in three academic centres: the 

Academicc Medical Center in Amsterdam, the University I lospital of Groningen 

andd the University Hospital of Maastricht. In each centre, the study had been 

approvedd by the institutional review board. 

II nte mew 

Patientss were invited to the study by a physician or research nurse, who explained 

thee purpose of the study and provided written information. After written informed 

consentt had been obtained, arrangements were made lor an interview. Since we 

wantedd patients to have experienced treatment with vitamin K antagonists at the 

timee of the interview, patients with an episode of VT E were interviewed 



approximatelyy three months after inclusion. Patients who had experienced a 

majorr bleeding event and patients widi a post-thrombotic syndrome had been 

treatedd with vitamin K antagonists, and were therefore contacted a few days after 

inclusion,, to schedule an interview appointment. 

Al ll  patients were interviewed by one of four trained interviewers. For quality 

control,, each interviewer audio-taped three of the ten first interviews and received 

detailedd feedback. On average, the inteniew lasted 62 minutes (range 32-130). 

Healthh State Descriptions 

Writtenn descriptions of eight health states associated with \ T E and its treatment 

withh vitamin K antagonists were developed, based on information provided by 

clinicall  experts in the field. In addition, patients were asked to value their 'own 

currentt health', so a total of nine health states were evaluated. The four chronic 

healthh states were 'non-fatal haemorrhagic stroke', 'post-thrombotic syndrome', 

'noo treatment with vitamin K antagonists', and patients' 'own current health'. 

Thee live temporary health states were 'deep vein thrombosis', 'pulmonary 

embolism',, 'gastro-iiitestinal bleeding', 'muscular bleeding', and 'treatment with 

vitaminn K antagonists'. Each scenario was labelled, written in the third person, 

andd described outcomes on physical, psychological, and social dimensions. 

Separatee versions were used for men and women. As an example, health state 

descriptionss for 'treatment with vitamin K antagonists', 'deep venous thrombosis', 

andd 'non-fatal haemorrhagic stroke' are provided in the appendix. 

Utilit yy Assessment 

RmikRmik ordering procedure. Patients were first asked to rank order the health states 

fromm least to most preferred. Next, they were asked to assign utilities to the health 

statee descriptions with the direct rating method and the time trade-otf method. 

DirectDirect niting. Patients rated the health states by marking a horizontal visual analogue 

scalee anchored at the ends with the states death (0) and perfect health (100). We 

usedd direct rating as it is easy to understand although some feel that the scores 

producedd cannot be regarded as true utilities, as there is noo trade-oil" involved ". 

TimeTime tnide-oll With the time trade-oil' method patients were asked to choose 

betweenn their remaining life expectancy (/) in a specific health state, and a shorter 

lif ee span in perfect health. The duration of the time in perfect health (\) was 

variedd until the patient reports indifference between the two options. The value 

forr the health state under evaluation was calculated by dividing vby /. We used 

thee time trade-olf for the chronic health states. Since temporary health states are, 



byy definition, not followed by death, the time trade-off constitutes an unrealistic 

choicee for these health states. Several adaptations of the time trade-off have been 

proposedd for the evaluation of temporary health states --1"-1-. In this study, we 

convertedd the values of the nine health states obtained with the rating scale to 

timee trade-off values, using the following power function: 

776»== 1-(1 - /ÖV3 

wheree R stands for values obtained with direct rating to be converted to time 

trade-offf  values, 77 G>. The power function was fitted for chronic health states, 

too match the values obtained with the direct rating method to values obtained 

withh the time trade-off. The value of a was calculated, based on the original 

valuess for chronic health states obtained with the time trade-off, using non-linear 

regiessionn analysis. The converted values will be referred to as utilities. 

Treatmentt Trade-oft 

Patientss were presented with a written hypothetical scenario. They were asked to 

advisee a close friend, treated with vitamin K antagonists for three months after an 

episodee of VT E on the following two choices: continuation of treatment for 

anotherr two years or cessation of treatment. Continuation of treatment would 
1722 involve regular blood tests, a tendency to bruise and bleed more readily, a 3% 

chancee of a major bleeding event, and a 2% chance of a recurrent episode of 

V I EE in the next 2 years. Cessation of treatment was associated with a specific 

probability-- of a recurrent episode of VTE. Four values were presented in random 

order:: 3%, .5%, 10% and \5%. For each of these four probabilities of recurrent 

VTE,, patients were asked to ch<x>se l)etwecn continuation and cessation of treatment 

withh vitamin K antagonists. The treatment threshold was defined as the smallest 

riskk of recurrent VTE a patient was willin g to take after cessation of treatment. 

Additionall  Measures 

Thee presence of a family history of \ T E was registered at inclusion. In addition, 

alll  patients received a questionnaire a few days after inclusion, which included 

questionss on marital status, educational level, and employment status (i.e. low, 

mediumm or high). 

Statisticall  Analyses 

T oo test if utilities and treatment preferences differed among patients after an 

episodee of VTE, a major bleeding event, or after the diagnosis of the post-

thromboticc syndrome, Kruskal-Wallis tests were performed. To determine 



whetherr patient characteristics (gender, age, marital status, educational level, 

employmentt status and family history of VTE) were related to utilities and 

treatmentt preferences, Somers' d tests were performed ' l. P-values < 0.05 were 

consideredd statistically significant. 

Results s 
Patients s 

Off  1.59 eligible patients, 129 (81%) gave consent. Five patients died before the 

intervieww could take place, so 124 (96%) patients were interviewed: «53 (43%) 

patientss after an episode of VTE (deep venous thrombosis n = 38; pulmonary 

embolismm n = 15), 23 (18%) patients after a major bleeding event, and 48 (39%) 

patientss with the post-thrombotic syndrome. Their average age was .53 (range 21-

8«5),, approximately half of patients were female (.53%), married (.5.5%)) and 

unemployedd (49%>). Most patients had a medium educational level (40%). In 

1044 patients it was known whether the patient had a family history of VT E or 

not.. Of these patients 35% had one or more relatives with VTE. The average 

timee between inclusion and the interview was 13 weeks for patients in the VTE 

group,, 6 weeks for patients in the major bleeding group, and 4 weeks for patients 

inn the post-thrombotic syndrome group. 

Utilitie s s 

AA separate power function was fitted for each patient and the median a (1.996) 

wass used in the final transformations. The rankings and utilities of the nine health 

statess are shown in Table 1. There was substantial variability among patients, 

withh largest inter-quartile range for pulmonary embolism (0..50). Median rankings 

weree equal for 'no treatment with vitamin K antagonists' and 'own current health' 

andd also for 'gastro-intestinal bleeding' and 'pulmonary embolism'. Compared 

too the median rankings of'post-thrombotic syndrome' and 'deep venous throm-

bosis',, the rank order of the median time trade-off scores was reversed. 

Kruskal-Walliss test statistics indicated that utilities did not differ significantly among 

patientss after an episode of VTE, a major bleeding event or alter the diagnosis of 

diee post-thrombotic syndrome. Of the patient characteristics, marital status and 

familyy history were significantly associated with utility scores. Married patients 

hadd higher scores for 'deep venous thrombosis' (p = 0.02), 'pulmonary embolism' 

(pp = 0.02) and 'non-fatal stroke' (p - 0.02). Patients with a family history of VTE 

hadd lower scores for 'no treatment with vitamin K antagonists' (p = 0.01). 



'fablee 1 Ranking and median lime trade-*ill scores tor own current health and the health states associated 
withh \ T H and its treatment with vitamin K antagonists (YKA) . 

Healthh stale Rankk median Timee trade-oil' median (IQR) 

Noo YKA treatment 
Ownn current health 
YKAA treatment 
Post-throinlx>ticc syndrome 
Deej)) venous thrombosis 
Muscularr bleeding 
Gastro-iutcslinall  bleeding 
Pulmonaryy embolism 
Non-fatall  liacmonhagic stroke 

0.9bb (0.82-1.00) 
0.°.)) (0.81-1.00) 
0.92(0.77-0.98) ) 
0.82(0.(>b-0.97) ) 
0.8i(0.bM).98) ) 
0.7()) (0.,">9-0.9.~>) 
0.6,55 (0.19-0.86) 
0.633 ) 
0.33(0.11 ML53) 

## IQR intcr-quartile range 

Trea tmentt Trade-off 

Inn table 2 patients' answers to the treatment trade-oil questions are reported. 

Sixty-ninee percent of patients chose lor cessation of treatment if the risk of 

recurrentt \ T K did not exceed 10%. Twenty-five percent oi patients opted for 

continuationn of treatment and 23% of patients chose lor cessation of treatment, 

1744 regardless of the probability presented. Treatment preferences did not differ 

significantlyy among patients alter an episode of \ T K , a major bleeding event or 

afterr the diagnosis of the post-lhrombotic syndrome. Of the patient characteristics, 

genderr (p = 0.01) and educational level (p < 0.01) were significantly associated with 

thee risk of recurrent \ T K patients were willing to bike. Men were willin g to take 

higherr risks alter cessation of treatment than women. Patients with a low educational 

levell  were more willin g to choose for continuation of treatment, regardless of the 

riskk of VTK, than patients with a medium or high educational level. 

' tablee 2 Treatment trade-oil. 

Treatmentt threshold'' NN (%) 

Alwavss continue treatment 
Stopp at .>¥> risk of Y f E 
Stopp at 10% risk of V I T 
Stopp at 1.5% riskol'YlT, 
Alwavss cessation oi treatment* 
Total l 

;-soo <2.">> 
2.55 <21> 
277 (23) 
99 (8) 

277 (23) 
1188 (100) 

**  1 realmcnl threshold: the smallest risk of recurrent VIT . a patient is willing to accept after cessation ol 
treatment.. + Regardless of the probability presented 



Discussion n 
Thiss study showed that patients were able to assign utilities to health states related 

too VTE and its treatment with vitamin K antagonists, as well as to make treatment 

trade-oils,, balancing the downsides of treatment versus a risk of recurrent VTE. 

Utilitiess varied substantially among patients, as did the reported recurrence risk 

thresholdss lor accepting further treatment with vitamin K antagonists. Utilities 

andd treatment thresholds did not differ significantly among patients after an 

episodee of VTE, a major bleeding event or after the diagnosis of the post-

thromboticc syndrome. 

Thee valuations patients provided for 'treatment with vitamin K antagonists' were 

off  similar magnitude as the utilities found in previous studies -"M \ Utilities for 

differentt types of major bleeding events, however, differed from previously 

reportedd utilities: Thomson et al. reported a median standard gamble score of 

0.888 for gastro-intestinal bleeding in patients with atrial fibrillation, which is 

substantiallyy higher than the median time trade-off score of 0.65 found in this 

studyy K The difference between these valuations could be explained by the different 

healthh state valuation methods used. In general, standard gamble scores are higher 

thann time trade-oil" scores "'. In a systematic review, the time trade-oil'score for 

majorr stroke was estimated at 0.26 and for minor stroke at 0.55, whereas we 

foundd a utility of 0.33 lor 'non-fatal haemorrhagic stroke' ''. Post and colleagues 

arguedd that the variation between time trade-off utilities may be caused In-

differencess in definitions of the health states ' '. Two studies assessed valuations 

off  the post-thrombotic syndrome '8 ' ' . O'Meara et al. found a mean standard 

gamblee score of 0.98 for severe post-thrombotic syndrome, and a mean standard 

gamblee score of 1.00 for mild post-thrombotic syndrome IH. Eenert and Soetikno 

alsoo used the standard gamble technique l!'. They found a median utility of 0.9.5 

forr severe post-thrombotic syndrome and a median utility of 1.00 for mild post-

thromboticc syndrome. We found a median utility of 0.82 for 'post-thrombotic 

syndrome'.. Differences between the utilities for the post-thrombotic syndrome 

foundd in previous studies and the utilities found in this study, could be explained 

byy a method eilect "'. We obtained health state values with the time trade-oil 

whereass the other studies obtained standard gamble scores. 

Previouss experience with VTE, major bleeding, and the post-thrombotic 

syndromee did not significantly influence the utility scores. Of the patient 

characteristics,, only marital status and family history were associated with the 

utilities.. We can speculate that single patients may find being dependent on others 

forr their activities of daily living to be worse than married patients, although we 



didd not ask patients to explain their valuations. This could 'explain the lower utilities 

singlee patients assigned to 'deep venous thrombosis', 'pulmonary embolism' and 

'non-fatall  stroke'. However, being single was not associated with lower values for 

'gastrointestinall  bleeding' and 'muscular bleeding', although these health states 

alsoo involved being dependent on others for daily care. Patients with a family history 

off  \ T E may perceive the lisk of a recurrent episode of \ T E as higher than patients 

withh no family history of YTE. This could explain the lower utilities patients with a 

familyy history assign to 'no treatment with vitamin K antagonists'. 

Answerss to the treatment trade-oif questions were not influenced by type of event 

experienced,, which could be explained by the fact that we randomly varied the 

probabilityy of a recurrent episode of \ T E. It is likely that patients based their 

decisionss on the probability presented, and not on their own perceived risk ol a 

recurrence.. Of the patient characteristics, gender and educational level were 

associatedd with the risk of recurrent VTE patients were willin g to take during 

cessationn ol' treatment. Men were willin g to take higher risks after cessation of 

treatmentt than women, which is consistent with studies assessing risk-taking 

behaviour20-1.. Patients with a lower educational level were more willin g to choose 

forr continuation of treatment, regardless of the risk of VTE, than patients with a 

1766 medium or high educational level. This could indicate that patients with a lower 

educationall  level found it more difficult to balance die benefits and lisks associated 

withh treatment than patients with a medium or high educational level. 

Inn conclusion, utilities and treatment trade-offs varied substantially between 

patients,, without a significant association widi type of event previously experienced. 

Thee substantial variability among patients suggests that no general guidelines can 

bee made, and that recommendations regarding treatment duration have to be 

tailoredd to a patient's specific values and concerns. As treatment trade-olf questions 

mayy otter a more realistic and simple reflection of the actual decision dilemma, 

andd are less time consuming than the assessment of utilities for all health states 

relatedd to VT E and its treatment, we suggest that the treatment trade-off method 

cann be transformed into a suitable decision aid to guide patient-physician decision-

makingg in clinical practice. 
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Appendix x 
Healthh state descriptions lor 'treatment with vitamin K antagonists', 'deep venous 

thrombosis'' and 'non-fatal haemorrhagic stroke' (male version). 

T rea tmentt with vitamin K antagonists 

PhysicalPhysical functioning. The patient has a tendency to bruise and bleed easily. 

SocialSocial functioning. Family and leisure activities are somewhat limited because 

thee patient is not able to do certain sports. It is dillicul t to plan holidays due to 

appointmentss at the thrombosis service. 

PsychologicalPsychological functioning. The patient is somewhat worried about a recurrent 

dee])) venous thrombosis or pulmonary embolism in the future. In addition, he 

worriess about possible bleeding events. 

D e epp venous thrombosis 

PhysicalPhysical functioning. The patient is admitted to the hospital lor one day. His leg 

hurtss and his calf is swollen. He has difficulties walking short distances. He is not 

ablee to walk long distances. The patient is partly dependent upon others for his 

dailyy care. After a couple of days the patient recovers. 

SocialSocial functioning. Work, family and leisure acthities air limited for approximately 

fourr weeks, due to pain in the leg. 

PsychologicalPsychological functioning. The patient is somewhat anxious due to his condition. 

Hee is also somewhat worried about a recurrent deep venous thrombosis in the 

future. . 

Non-fatall  haemorrhagic stroke 

PhysicalPhysical functioning. The patient has limited strength in the right side of his 

body.. People find it hard to understand what he is saying. The patient has problems 

processingg information and he lias difficulties concentrating. He walks short 

distancess with a walker. He is not able to walk long distances. The patient is 

partlyy dependent upon others for his daily care. 

SocialSocial functioning. The patient is not able to work. Family and leisure activities 

aree limited due to the reduced strength in his body, the problems people have 

understandingg him, and his difficulties with the processing of information. 

PsychologicalPsychological functioning. The patient is very worried about a recurrent stroke 

inn the future. He is depressed. 


