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Outcomes of venous thromboembolism
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CHAPTER 5
Outcomes of venous thromboembolism 

care: future directions
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Abstract
The complete picture of the outcomes of venous thromboembolism (VTE) care 

consists of conventional binary clinical outcomes (death, recurrent VTE and bleeding), 

patient-centered outcomes, and society-level outcomes. Combined, these allow for the 

introduction of outcome-driven patient-centered health care. The emerging concept 

of valuing health care from such a holistic point of view, i.e. value-based health care, 

holds a huge potential to revolutionize -and improve- the organization and evaluation 

of care. The ultimate goal of this approach is to achieve high value for patients, i.e. the 

best possible clinical outcomes at the right cost, providing a framework for evaluation 

and comparisons of different management strategies, patient pathways, or even 

complete health care delivery systems. To facilitate this, outcomes of care from a patient 

perspective, such as symptom burden, functional limitations, and quality of life need 

to be routinely captured in clinical practice and trials, complementary to conventional 

clinical outcomes, to fully capture patients’ values and needs. The aim of this review 

was to discuss relevant outcomes of VTE care, explore value in VTE care from different 

perspectives, and propose future directions to inspire change. This is a call to action 

to shift the focus to outcomes that matter and make a larger difference in the lives of 

patients.
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Introduction
Health care is rapidly changing as a result of technological advancements, aging 

populations, changing disease patterns, new discoveries for the treatment of diseases, 

political reforms, and changes in laws and regulations. 1, 2 Although each of these 

changes has the potential to revolutionize the way patient care is organized, one of 

these stands out: the modern concept of valuing health care. The future of care delivery 

is fundamentally evolving to become more patient-centered and outcome-driven. In 

addition to health-care indicators such as time in therapeutic range, anticoagulant 

therapy adherence, or the incidence of bleeding complications, the term outcomes 

also captures the results of care from the patient’s perspective, i.e. what patients value 

most, such as quality of life or symptom burden. The notion of value is defined as 

achieving the best possible clinical outcomes for patients at the right cost, providing 

a framework for performance improvement, and is determined by comparing patient 

health outcomes against the costs of achieving these outcomes over the entire cycle of 

care. 3, 4 Maximizing the value for patients is the central goal of the concept of value-

based health care, a rapidly emerging radically new approach to the evaluation of health 

care. The paradigm shift from the current supply-driven health-care system organized 

around what physicians do, volume of procedures, and fee for service into a patient-

centered system organized around patients’ outcomes and values will lead to a more 

sustainable and equitable health-care system and increased patient empowerment. 1, 3-7 

This shift, however, requires a collective reset of mindset.

This next frontier of care delivery applies to venous thromboembolism (VTE) as 

it has with any other condition. In this review, we discuss the current outcomes of VTE 

care, explore different perspectives playing a role in determining value in VTE care, and 

propose future directions aiming to inspire change.

Conventional outcomes
Both deep vein thrombosis (DVT) and pulmonary embolism (PE) are highly incident 

conditions that make a considerable impact on patients’ lives, in view of life-threatening 

complications early in the course of the disease and burdensome long-term sequelae. 8-16  

These difficulties cause a considerable psychosocial impact, lead to impaired quality of 

life (QoL) and are a burden to the society because of the associated health care costs 

and loss of societal productivity owing to subsequent work-related disabilities. 17-25

Until recently, VTE clinical trials typically focused on just the following three 

objective binary outcomes: death, recurrent VTE, and bleeding. 26 As such, the primary 

efficacy outcomes of the landmark trials in VTE performed in the past decades consisted 
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of (a composite of) asymptomatic and confirmed symptomatic VTE or death from 

any cause, whereas major bleeding was the primary safety outcome; the same three 

outcomes are used when it comes to the evaluation of quality of care. 27 Mortality is 

definitely an important outcome. Treatment interventions leading to a survival benefit 

should be rapidly adapted and are the most important driver of evolving guideline 

recommendations. Interestingly, it has been reasoned that a large focus on survival in 

(critical care) studies may place too much emphasis on survival at any cost, which is 

not always a satisfactory outcome for many patients because it does not take QoL or 

functional outcomes of those who survive into account. 28 The same reasoning applies 

to a certain degree to recurrent VTE and bleeding: both are indisputable relevant 

consequences of the quality (i.e. efficacy and safety) of VTE treatment but do not take 

the actual consequences of these complications into consideration. The use of mortality 

or other binary endpoints, therefore, does not fully align with what patients find most 

important and should be complemented with outcomes that capture the patients’ 

values and experience of care. Notably, the use of a so-called net clinical benefit 

endpoint of clinical trials has gained popularity in recent years. In VTE trials, net clinical 

benefit usually refers to the sum of major bleeding and thrombotic complications, 

which sometimes results in net clinical harm. 29 Although the term net clinical benefit 

suggests a quantitative framework that accurately compares the benefits and risks of an 

intervention with a comparator, the current definition actually ignores the very different 

consequences of thrombotic and bleeding complications. Regarding major bleeding, for 

instance, bleeding complications that meet different criteria of the definition of major 

bleeding, such as bleeding requiring blood transfusion versus intracranial haemorrhage, 

may have a different impact. Thus, in its current form, the net clinical benefit is not a valid 

overarching outcome and neither does fulfil the promise of its name nor does provide 

an adequate surrogate outcome for mortality. 30 With an improved understanding of the 

consequences and impact of complications, this definition may be refined.

In recent years, post-thrombotic syndrome (PTS) and post-PE syndrome (PPES) 

have been included as secondary outcomes of trials that were not specifically designed 

to impact these outcomes. 31, 32 These outcomes are long-term complications of VTE, 

requiring long-term follow-up to be captured. Although these outcomes have a clinical 

definition and are mostly health-care professional-reported, the diagnosis partly relies 

on patient-reported symptoms and correlates better with QoL than recurrent VTE or 

bleeding. Outcomes capturing the life impact of VTE, symptom burden, influence on 

activities, ability to return to work, and treatment satisfaction are still hardly -or rather 

not at all- reported in VTE trials. 26
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The results of clinical trials determine guideline recommendations and guide clinical 

practice, by informing which management options are most effective and safe. Because the 

current trials mostly evaluate the objective binary clinical outcomes of treatment from the 

perspective of health-care professionals, these outcomes offer only a limited picture by not 

considering the individual needs, values, and preferences of patients. Indeed, evaluating 

the effect of treatments on outcomes that matter most to patients may reveal differences 

between treatments and enable meaningful comparisons. Thus, although overall highly 

relevant, reporting only mortality, recurrent VTE, and bleeding complications is insufficient 

to evaluate the full spectrum of outcomes of VTE care.

The patient perspective
Improving care requires a common goal that unites interests from all perspectives, 

including that of the patient. 4 The ultimate goal of health care delivery is undoubtedly 

to achieve high value for the patient, expressed in QoL, functional abilities, and symptom 

burden. Following this, the drivers of impaired or enhanced QoL will determine the 

success and value of delivered care, at least from the patient perspective, and 

consequently qualify as relevant outcomes in VTE trials and care. We summarize all 

consistently reported determinants of QoL in VTE survivors below, as reported in the 

current literature.

For DVT patients, PTS has been shown to be associated with physical, mental, and 

social disabilities and has a large impact on QoL: large cohort studies have reported 

that patients who developed PTS have worse Short-Form Health Survey-36 (SF-36) and 

disease-specific VEINES-QOL/Sym questionnaire (both validated and reliable measures 

of health) determined QoL than both patients who did not develop PTS and population 

controls without VTE. 33, 34 The same is true for PPES after acute PE. 35, 36 Patients subjected 

to cardiopulmonary exercise testing (CPET) after one year of follow-up who had exercise 

limitations have poorer generic and disease-specific QoL measured using SF-36 and 

PEmb-QoL questionnaires than patients without exercise limitations. 37 Other studies 

have showed that PE survivors who report persistent dyspnea have poorer QoL based 

on the PEmb-QoL questionnaire compared with patients without dyspnea38 and that 

post-PE impairment is associated with lower QoL as reflected by the EQ 5-dimension  

(EQ-5D) 5-level index, the EQ-visual analogue scale (VAS) and the PEmb-QoL questionnaire. 39  

The most severe presentation of PPES is chronic thromboembolic pulmonary disease 

(CTEPD) with or without pulmonary hypertension (PH). Although chronic thromboembolic 

pulmonary hypertension (CTEPH) is clearly associated with worse SF-36 and EQ-5D-VAS 

scores 40, 41, 42, CTEPD without PH also causes impaired QoL. 43, 44
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Moreover, VTE, in general, has a negative psychosocial impact. It has been shown 

that the indicators of mental health are worse in VTE survivors than in the general 

population. 18, 45-48 Patients experience the VTE event and its treatment as life changing, 

and they recall the VTE event as a defining moment in their life. 49 They believe that 

their lives have been changed by the VTE building on the first period following VTE 

diagnosis and how this change results in a so-called ‘post-VTE identity’. 20 In addition, the 

fear of VTE recurrence, distrust of the medical establishment if the VTE diagnosis was 

missed or delayed, uncertainty about health and symptoms, and frank panic triggered 

by physical sensations or reminders of the VTE are reported, putting a burden on the 

participants’ daily lives by limiting their physical and social activities. 20, 49, 50 Depression 

has been reported to occur in up to 15% of VTE survivors and further impair QoL. 21, 51, 52  

Overall, patients experience changes in physical activity, social relationships, and the 

way they look at themselves, and develop the need to redefine life. 21, 22, 50, 53, 54

Several high-quality instruments have been developed to capture the full impact 

of VTE in a valid way, often self-reported. The 2 main instruments available for capturing 

disease-specific quality of life are the VEINES-QOL/Sym and PEmb-QoL questionnaires. 17, 55-57  

Functional outcomes and ability to work can be measured using the Post-VTE Functional 

Status scale. 58-60 There is a plethora of instruments available to measure psychosocial 

impact, i.e. depression, anxiety, and post-traumatic stress syndrome, many of which have  

been used in VTE cohort studies, e.g. the Hospital Anxiety and Depression Scale (HADS),  

Patient-Reported Outcomes Measurement Information System (PROMIS®) tools, mental 

component summary scores of SF-36 or its 12-item version (SF-12), Patient Health 

Questionnaire (PHQ-9), and Generalized Anxiety Disorder scale (GAD-7 or GAD-2). 61-66

The society perspective
From the society-level point of view, additional outcomes are considered important, 

foremost population health and resource utilization with associated costs. Health-care 

resource utilization includes hospitalizations, visits to the (outpatient) clinic or general 

practitioner, and the use of anticoagulation. The initial diagnosis and treatment of VTE 

is responsible for the majority of costs, but health care utilization is increased for at 

least a year. 67, 68 In a multicenter observational study in seven European countries, the 

burden of PE related to resource utilization during follow-up was quantified: the overall 

VTE-related rehospitalization rate within the first 12 months after PE was 19% (ranging 

from 12-26% between countries) and 89% of the patients visited a physician during 12 

months of follow-up, with on average 7.5 visits. 24 It takes on average 13 consultations 

of four different physicians to diagnose CTEPH. 69 A study investigating the health care 
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costs attributable to incident VTE in the United States reported estimated overall 
incremental direct medical costs for the treatment of acute VTE amounted to 12,000 
to 15,000 dollars per adult survivor of incident VTE in the first year after the VTE. 70 
Surprisingly, the use of health-care resources is hardly mentioned in VTE trials. 26 

Indirect costs should also be taken into account. These are caused by the inability 
to work and loss of productivity when patients are not able to participate in the labour 
market (at their pre-existing level) after the VTE. In Scandinavian nationwide studies, 
individuals with an incident VTE had a 1.4-fold to 2.3-fold higher risk of subsequent 
work-related disabilities, after adjustment for comorbidities such as cancer and 
cardiovascular disease. 23, 25 Evaluating medical consumption and productivity cost starts 
with collecting the total costs of health-care services and activities, provided during 
the entire cycle of care for the patient’s medical condition. 4 Overall productivity can be 
measured by the work productivity loss index. 71

Figure 1: Core outcomes included in the ICHOM core set of outcomes for patients with VTE. 72

Abbreviations ICHOM: International Consortium for Health Outcomes Measurement, VTE: venous 
thromboembolism, PTS: post-thrombotic syndrome, CTEPH: chronic thromboembolic pulmonary 
hypertension, CTEPD: chronic thromboembolic pulmonary disease.
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ICHOM-VTE
To establish a full overview of important outcomes of VTE care, a multidisciplinary project 

in collaboration with the International Consortium for Health Outcomes Measurement 

(ICHOM) was started in 2021. The aim of this project was to develop a set of patient-

centered outcome measures for patients with VTE that would cover all important 

aspects of VTE care, including those that matter most to patients. 72 For this purpose, 

an international, multidisciplinary, working group of patients, physicians, advanced 

practitioners, nurses, and researchers was assembled. After extensive literature searches, 

focus groups and a modified Delphi process, core outcomes of VTE care were selected. 

The recommended core outcomes, as part of the standardized set, are shown in Figure 1  

and involve the traditional binary outcomes, economic outcomes, and QoL, symptom 

burden, and functional outcomes, explicitly including the ability to work, covering the 

perspective of the health-care professional, the patient, and society (Figure 2). 72

Figure 2: Outcomes of venous thromboembolism.

From Ariëns RA, et al. Res Pract Thromb Haemost. 2022;6(5):e1274773 with permission.73

Post-thrombotic syndrome (PTS) is a long-term complication of deep vein thrombosis that manifests 
as a spectrum of symptoms, ranging from leg swelling to chronic pain, and signs of chronic venous 
insufficiency.13

Post-pulmonary embolism syndrome (PPES) is a long-term consequence of acute pulmonary 
embolism, defined by limitations in cardiopulmonary function in combination with dyspnea, reduced 
functional status or quality of life without an alternative explanation.74

Abbreviations VTE: venous thromboembolism, PTS: post-thrombotic syndrome, PPES: post-pulmonary 
embolism syndrome, CTEPH: chronic thromboembolic pulmonary hypertension, CTEPD: chronic 
thromboembolic pulmonary disease, ADLS: activities of daily living, PTSD: post-traumatic stress 
syndrome.
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During the development of the standardized set for VTE, existing outcome measures 

were extracted from the literature to select those that best captured the identified core 

outcomes. These instruments were included in the consensus recommendation (Table 1).  

Notably, following the engagement of patient representatives during the decision-

making process, additional outcomes that are currently not studied or measured in a 

standardized way, such as changes in life view, were considered ‘must-have outcomes’ 

and captured in the set.

Table 1: Suggested instruments to capture the patient-reported outcomes included in the ICHOM 
core set of outcomes for VTE. 72 The clinical outcomes are health-care professional-reported, and 
primarily defined according to the International Society on Thrombosis and Haemostasis (ISTH) VTE 
Common Data Elements. 75

Patient-reported outcome Patient-reported outcome measure
Quality of life PROMIS Scale v1.2 - Global Health

PEmb-QoL questionnaire
VEINES-QOL questionnaire

Functional limitations (including 
ability to work)

Post-VTE Functional Status scale

Pain (including symptom 
severity)

PROMIS Short Form v2.0 - Pain Intensity - 3a

Dyspnea (including symptom 
severity)

PROMIS Short Form v1.0 - Dyspnea Severity - 10a

Psychosocial wellbeing Patient Health Questionnaire (PHQ-9)
Generalized Anxiety Disorder (GAD-7)

Satisfaction with treatment Single question: “Are you satisfied with your VTE treatment?”
If required: Anti-Clot Treatment Scale (ACTS)

Changes in life view Single question: “Have you experienced a change in your 
expectations, aspirations, values, or perspectives on life 
opportunities since the diagnosis of VTE?”

Abbreviations ICHOM: International Consortium for Health Outcomes Measurement, VTE: venous 
thromboembolism, PROMIS: Patient-Reported Outcomes Measurement Information System, PEmb-
QoL: Pulmonary Embolism Quality of Life, VEINES-QOL: Venous Insufficiency Epidemiological and 
Economic Study–Quality of Life.

The development of the ICHOM set is a crucial step toward value-based health care. 

In the meantime, the set is expected to change the landscape of VTE trials by shifting the 

focus of primary and secondary study outcomes. Capturing the patient perspective and 

integrating patients’ values in daily clinical practice by routinely using patient-reported 

outcome measures (PROMs) will improve health-care professionals’ understanding of 

the full impact of VTE on individual patients. In addition, the use of PROMs empowers 

patients to be actively involved in their care. Widespread implementation of the ICHOM 

set, therefore, not only will allow for the comparison of the quality of health-care 

systems or patient pathways, but also is believed to facilitate an increase in quality of 

care by itself. 72
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Furthermore, measuring outcomes that are important to patients will contribute to 

the identification of patients’ specific needs and preferences and help provide targeted 

treatment. Managing the broad spectrum of consequences after VTE reaches far beyond 

anticoagulant therapy. A holistic approach for the treatment of VTE includes the targeted 

management of risk factors, identification of the optimal anticoagulant treatment, use 

of thromboprophylaxis in high-risk situations and counselling on maintaining a healthy 

lifestyle, and also involves targeted interventions such as cardiopulmonary rehabilitation 

and interventions to enhance psychological well-being. 20, 76

VTE-COS
The core set of outcome measures for VTE patients developed for use in daily practice 

may not be the most optimal set for use in clinical trials. The ongoing venous 

thromboembolism core outcome set (VTE-COS) project focuses on the development of 

a standardized core set of outcomes to be measured and reported in VTE trials. 26, 77 As 

part of VTE-COS, large themes important in describing the consequences of VTE from 

patients’ perspectives relevant for clinical trials were recently evaluated, independent 

from the ICHOM project. Acute impacts, psychological distress, change of life, coping and 

control, challenges of treatment, and negative experiences were identified as the most 

important themes. 77 These themes show -not surprisingly- a large overlap with the core 

outcomes as determined in the ICHOM set, which underlines the relevance of capturing 

these to guide management decisions and design trials. VTE-COS is expected to present 

its main findings in the next two years. 78

Conclusion
The complete picture of outcomes of VTE care consists of conventional clinical 

outcomes, patient-centered outcomes, and society-level outcomes. The combination of 

these allows for a holistic, modern view on caring for VTE patients and the introduction 

of outcome-driven patient-centered health care. Implementing this transformation 

is complex, requires buy-in from all key stakeholders, and will take time. It is not a 

single step but rather an overarching strategy that requires restructuring how VTE 

studies are designed and VTE care is organized, delivered, and measured. Even so, to 

keep delivering sustainable care, health-care systems and organizations are starting 

to adapt to this new concept. Conventional outcomes do not need to be abandoned 

but rather routinely complemented with patient-reported and economic outcomes. We 

have to acknowledge that the current VTE care is yet far from perfect. Targeting and 

improving the full spectrum of VTE-associated complications goes far beyond treatment 
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with anticoagulants and also involves targeted interventions such as rehabilitation and 

psychosocial support. This review is a call to action to shift the focus to outcomes that 

matter, both in clinical practice and in research - an opportunity to change and make a 

difference in the lives of patients. After all, the adage “one cannot improve what is not 

measured” is undeniably true.

184102_Jong_BNW_V10.indd   93184102_Jong_BNW_V10.indd   93 11/28/25   10:23 PM11/28/25   10:23 PM



Chapter 5

94

References
1.	 What Is Patient-Centered Care? : NEJM Catalyst; January 1, 2017 [Available from: https://catalyst.

nejm.org/doi/full/10.1056/CAT.17.0559.
2.	 Nilsen P, Seing I, Ericsson C, et al. Characteristics of successful changes in health care 

organizations: an interview study with physicians, registered nurses and assistant nurses. BMC 
Health Serv Res. 2020;20(1):147.

3.	 Porter ME. Value in Health Care. Supplement to: Porter ME. What is value in health care? N Engl 
J Med 2010;363:2477-81. DOI: 10.1056/NEJMp1011024.

4.	 Porter ME. What is value in health care? N Engl J Med. 2010;363(26):2477-81.
5.	 Gibbons C, Porter I, Gonçalves-Bradley DC, et al. Routine provision of feedback from patient-

reported outcome measurements to healthcare providers and patients in clinical practice. 
Cochrane Database Syst Rev. 2021;10(10):Cd011589.

6.	 Porter ME TE. Redefining health care: creating value-based competition on results. Boston, 
Massachusetts: Harvard Business School Press; 2006.

7.	 Teisberg E, Wallace S, O’Hara S. Defining and Implementing Value-Based Health Care: A Strategic 
Framework. Acad Med. 2020;95(5):682-5.

8.	 Heit JA. Epidemiology of venous thromboembolism. Nat Rev Cardiol. 2015;12(8):464-74.
9.	 Barco S, Mahmoudpour SH, Valerio L, et al. Trends in mortality related to pulmonary embolism 

in the European Region, 2000-15: analysis of vital registration data from the WHO Mortality 
Database. Lancet Respir Med. 2020;8(3):277-87.

10.	 Barco S, Valerio L, Ageno W, et al. Age-sex specific pulmonary embolism-related mortality in the 
USA and Canada, 2000-18: an analysis of the WHO Mortality Database and of the CDC Multiple 
Cause of Death database. Lancet Respir Med. 2021;9(1):33-42.

11.	 Wolberg AS, Rosendaal FR, Weitz JI, et al. Venous thrombosis. Nat Rev Dis Primers. 2015;1:15006.
12.	 Huisman MV, Barco S, Cannegieter SC, et al. Pulmonary embolism. Nat Rev Dis Primers. 

2018;4:18028.
13.	 Kahn SR, Comerota AJ, Cushman M, et al. The postthrombotic syndrome: evidence-based 

prevention, diagnosis, and treatment strategies: a scientific statement from the American Heart 
Association. Circulation. 2014;130(18):1636-61.

14.	 Rabinovich A, Kahn SR. The postthrombotic syndrome: current evidence and future challenges. 
J Thromb Haemost. 2017;15(2):230-41.

15.	 Klok FA, Zondag W, van Kralingen KW, et al. Patient outcomes after acute pulmonary embolism. A 
pooled survival analysis of different adverse events. Am J Respir Crit Care Med. 2010;181(5):501-6.

16.	 Klok FA, van der Hulle T, den Exter PL, et al. The post-PE syndrome: a new concept for chronic 
complications of pulmonary embolism. Blood Rev. 2014;28(6):221-6.

17.	 Kahn SR, Ducruet T, Lamping DL, et al. Prospective evaluation of health-related quality of life in 
patients with deep venous thrombosis. Arch Intern Med. 2005;165(10):1173-8.

18.	 Klok FA, van Kralingen KW, van Dijk AP, et al. Quality of life in long-term survivors of acute 
pulmonary embolism. Chest. 2010;138(6):1432-40.

19.	 Valerio L, Barco S, Jankowski M, et al. Quality of Life 3 and 12 Months Following Acute Pulmonary 
Embolism: Analysis From a Prospective Multicenter Cohort Study. Chest. 2021;159(6):2428-38.

20.	 Hunter R, Noble S, Lewis S, et al. Long-term psychosocial impact of venous thromboembolism: a 
qualitative study in the community. BMJ Open. 2019;9(2):e024805.

21.	 Kirchberger I, Ruile S, Linseisen J, et al. The lived experience with pulmonary embolism: A 
qualitative study using focus groups. Respir Med. 2020;167:105978.

22.	 Tran A, Redley M, de Wit K. The psychological impact of pulmonary embolism: A mixed-methods 
study. Res Pract Thromb Haemost. 2021;5(2):301-7.

23.	 Braekkan SK, Grosse SD, Okoroh EM, et al. Venous thromboembolism and subsequent permanent 
work-related disability. J Thromb Haemost. 2016;14(10):1978-87.

184102_Jong_BNW_V10.indd   94184102_Jong_BNW_V10.indd   94 11/28/25   10:23 PM11/28/25   10:23 PM



Outcomes of venous thromboembolism care

95   

5

24.	 Willich SN, Chuang LH, van Hout B, et al. Pulmonary embolism in Europe - Burden of illness in 
relationship to healthcare resource utilization and return to work. Thromb Res. 2018;170:181-91.

25.	 Jørgensen H, Horváth-Puhó E, Laugesen K, et al. Risk of a permanent work-related disability 
pension after incident venous thromboembolism in Denmark: A population-based cohort study. 
PLoS Med. 2021;18(8):e1003770.

26.	 Tritschler T, Cusano E, Langlois N, et al. Identification of outcomes in clinical studies of 
interventions for venous thromboembolism in non-pregnant adults: A scoping review. J Thromb 
Haemost. 2022;20(10):2313-22.

27.	 Eymin G, Jaffer AK. Evidence behind quality of care measures for venous thromboembolism and 
atrial fibrillation. J Thromb Thrombolysis. 2014;37(2):87-96.

28.	 Veldhoen RA, Howes D, Maslove DM. Is Mortality a Useful Primary End Point for Critical Care 
Trials? Chest. 2020;158(1):206-11.

29.	 Königsbrügge O, Meisel H, Beyer A, et al. Anticoagulation use and the risk of stroke and major 
bleeding in patients on hemodialysis: From the VIVALDI, a population-based prospective cohort 
study. J Thromb Haemost. 2021;19(12):2984-96.

30.	 Kilo R, Laporte S, Arab R, et al. Meta-regression of randomized control trials with antithrombotics: 
weak correlation between net clinical benefit and all cause-mortality. Sci Rep. 2021;11(1):14728.

31.	 Bistervels IM, Bavalia R, Beyer-Westendorf J, et al. Postthrombotic syndrome and quality of life 
after deep vein thrombosis in patients treated with edoxaban versus warfarin. Res Pract Thromb 
Haemost. 2022;6(5):e12748.

32.	 Konstantinides SV, Vicaut E, Danays T, et al. Impact of Thrombolytic Therapy on the Long-Term 
Outcome of Intermediate-Risk Pulmonary Embolism. J Am Coll Cardiol. 2017;69(12):1536-44.

33.	 Kahn SR, Shbaklo H, Lamping DL, et al. Determinants of health-related quality of life during the 
2 years following deep vein thrombosis. J Thromb Haemost. 2008;6(7):1105-12.

34.	 Ljungqvist M, Holmström M, Kieler H, et al. Long-term quality of life and postthrombotic syndrome 
in women after an episode of venous thromboembolism. Phlebology. 2018;33(4):234-41.

35.	 Boon G, Bogaard HJ, Klok FA. Essential aspects of the follow-up after acute pulmonary embolism: 
An illustrated review. Res Pract Thromb Haemost. 2020;4(6):958-68.

36.	 Boon G, Huisman MV, Klok FA. Determinants and Management of the Post-Pulmonary Embolism 
Syndrome. Semin Respir Crit Care Med. 2021;42(2):299-307.

37.	 Kahn SR, Hirsch AM, Akaberi A, et al. Functional and Exercise Limitations After a First Episode of 
Pulmonary Embolism: Results of the ELOPE Prospective Cohort Study. Chest. 2017;151(5):1058-68.

38.	 Tavoly M, Wik HS, Sirnes PA, et al. The impact of post-pulmonary embolism syndrome and its 
possible determinants. Thromb Res. 2018;171:84-91.

39.	 Valerio L, Mavromanoli AC, Barco S, et al. Chronic thromboembolic pulmonary hypertension 
and impairment after pulmonary embolism: the FOCUS study. Eur Heart J. 2022;43(36):3387-98.

40.	 Roman A, Barbera JA, Castillo MJ, et al. Health-related quality of life in a national cohort of 
patients with pulmonary arterial hypertension or chronic thromboembolic pulmonary 
hypertension. Arch Bronconeumol. 2013;49(5):181-8.

41.	 Kukkonen M, Puhakka A, Halme M. Quality of life among pulmonary hypertension patients in 
Finland. Eur Clin Respir J. 2016;3:26405.

42.	 Mathai SC, Ghofrani HA, Mayer E, et al. Quality of life in patients with chronic thromboembolic 
pulmonary hypertension. Eur Respir J. 2016;48(2):526-37.

43.	 Taboada D, Pepke-Zaba J, Jenkins DP, et al. Outcome of pulmonary endarterectomy in symptomatic 
chronic thromboembolic disease. Eur Respir J. 2014;44(6):1635-45.

44.	 Klok FA, Ageno W, Ay C, et al. Optimal follow-up after acute pulmonary embolism: a position 
paper of the European Society of Cardiology Working Group on Pulmonary Circulation and Right 
Ventricular Function, in collaboration with the European Society of Cardiology Working Group 
on Atherosclerosis and Vascular Biology, endorsed by the European Respiratory Society. Eur 
Heart J. 2022;43(3):183-9.

184102_Jong_BNW_V10.indd   95184102_Jong_BNW_V10.indd   95 11/28/25   10:23 PM11/28/25   10:23 PM



Chapter 5

96

45.	 van Es J, den Exter PL, Kaptein AA, et al. Quality of life after pulmonary embolism as assessed 
with SF-36 and PEmb-QoL. Thromb Res. 2013;132(5):500-5.

46.	 Tavoly M, Utne KK, Jelsness-Jorgensen LP, et al. Health-related quality of life after pulmonary 
embolism: a cross-sectional study. BMJ Open. 2016;6(11):e013086.

47.	 Kahn SR, Akaberi A, Granton JT, et al. Quality of Life, Dyspnea, and Functional Exercise Capacity 
Following a First Episode of Pulmonary Embolism: Results of the ELOPE Cohort Study. Am J Med. 
2017;130(8):990 e9- e21.

48.	 Erickson RM, Feehan M, Munger MA, et al. Understanding Factors Associated with Quality of Life 
in Patients with Venous Thromboembolism. Thromb Haemost. 2019;119(11):1869-76.

49.	 Hunter R, Lewis S, Noble S, et al. “Post-thrombotic panic syndrome”: A thematic analysis of the 
experience of venous thromboembolism. Br J Health Psychol. 2017;22(1):8-25.

50.	 Danielsbacka JS, Rostberg L, Olsén MF, et al. “Whole life changed” - Experiences of how symptoms 
derived from acute pulmonary embolism affects life. A qualitative interview study. Thromb Res. 
2021;205:56-62.

51.	 Keller K, Tesche C, Gerhold-Ay A, et al. Quality of life and functional limitations after pulmonary 
embolism and its prognostic relevance. J Thromb Haemost. 2019;17(11):1923-34.

52.	 Lukas PS, Neugebauer A, Schnyder S, et al. Depressive symptoms, perceived social support, 
and prothrombotic measures in patients with venous thromboembolism. Thromb Res. 
2012;130(3):374-80.

53.	 Rolving N, Brocki BC, Andreasen J. Coping with everyday life and physical activity in the aftermath 
of an acute pulmonary embolism: A qualitative study exploring patients’ perceptions and coping 
strategies. Thromb Res. 2019;182:185-91.

54.	 Højen AA, Sørensen EE, Dreyer PS, et al. Long-term mental wellbeing of adolescents and young 
adults diagnosed with venous thromboembolism: results from a multistage mixed methods 
study. J Thromb Haemost. 2017;15(12):2333-43.

55.	 Klok FA, Cohn DM, Middeldorp S, et al. Quality of life after pulmonary embolism: validation of 
the PEmb-QoL Questionnaire. J Thromb Haemost. 2010;8(3):523-32.

56.	 Hogg K, Kimpton M, Carrier M, et al. Estimating quality of life in acute venous thrombosis. JAMA 
Intern Med. 2013;173(12):1067-72.

57.	 Ghanima W, Wik HS, Tavoly M, et al. Late consequences of venous thromboembolism: Measuring 
quality of life after deep vein thrombosis and pulmonary embolism. Thromb Res. 2018;164:170-6.

58.	 Boon G, Barco S, Bertoletti L, et al. Measuring functional limitations after venous 
thromboembolism: Optimization of the Post-VTE Functional Status (PVFS) Scale. Thromb Res. 
2020;190:45-51.

59.	 Klok FA, Barco S, Siegerink B. Measuring functional limitations after venous thromboembolism: 
A call to action. Thromb Res. 2019;178:59-62.

60.	 Steiner D, Nopp S, Weber B, et al. The post-VTE functional status scale for assessment of 
functional limitations in patients with venous thromboembolism: Construct validity and 
responsiveness in a prospective cohort study. Thromb Res. 2023;221:1-6.

61.	 Zigmond AS, Snaith RP. The hospital anxiety and depression scale. Acta Psychiatr Scand. 
1983;67(6):361-70.

62.	 Ware JE, Jr., Sherbourne CD. The MOS 36-item short-form health survey (SF-36). I. Conceptual 
framework and item selection. Med Care. 1992;30(6):473-83.

63.	 Ware J, Jr., Kosinski M, Keller SD. A 12-Item Short-Form Health Survey: construction of scales and 
preliminary tests of reliability and validity. Med Care. 1996;34(3):220-33.

64.	 Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief depression severity measure. J 
Gen Intern Med. 2001;16(9):606-13.

65.	 Spitzer RL, Kroenke K, Williams JB, et al. A brief measure for assessing generalized anxiety 
disorder: the GAD-7. Arch Intern Med. 2006;166(10):1092-7.

184102_Jong_BNW_V10.indd   96184102_Jong_BNW_V10.indd   96 11/28/25   10:23 PM11/28/25   10:23 PM



Outcomes of venous thromboembolism care

97   

5

66.	 Kroenke K, Spitzer RL, Williams JB, et al. Anxiety disorders in primary care: prevalence, impairment, 
comorbidity, and detection. Ann Intern Med. 2007;146(5):317-25.

67.	 Spyropoulos AC, Lin J. Direct medical costs of venous thromboembolism and subsequent hospital 
readmission rates: an administrative claims analysis from 30 managed care organizations. J 
Manag Care Pharm. 2007;13(6):475-86.

68.	 Fernandez MM, Hogue S, Preblick R, et al. Review of the cost of venous thromboembolism. 
Clinicoecon Outcomes Res. 2015;7:451-62.

69.	 Ende-Verhaar YM, van den Hout WB, Bogaard HJ, et al. Healthcare utilization in chronic 
thromboembolic pulmonary hypertension after acute pulmonary embolism. J Thromb Haemost. 
2018;16(11):2168-74.

70.	 Grosse SD, Nelson RE, Nyarko KA, et al. The economic burden of incident venous 
thromboembolism in the United States: A review of estimated attributable healthcare costs. 
Thromb Res. 2016;137:3-10.

71.	 Lerner D, Adler DA, Chang H, et al. The clinical and occupational correlates of work productivity 
loss among employed patients with depression. J Occup Environ Med. 2004;46(6 Suppl):S46-55.

72.	 Gwozdz AM, de Jong CMM, Fialho LS, et al. Development of an international standard set of 
outcome measures for patients with venous thromboembolism: an International Consortium 
for Health Outcomes Measurement consensus recommendation. Lancet Haematol. 
2022;9(9):e698-e706.

73.	 Ariëns RA, Hunt BJ, Agbani EO, et al. Illustrated State-of-the-Art Capsules of the ISTH 2022 
Congress. Res Pract Thromb Haemost. 2022;6(5):e12747.

74.	 Sista AK, Klok FA. Late outcomes of pulmonary embolism: The post-PE syndrome. Thromb Res. 
2018;164:157-62.

75.	 Le Gal G, Carrier M, Castellucci LA, et al. Development and implementation of common data 
elements for venous thromboembolism research: on behalf of SSC Subcommittee on official 
Communication from the SSC of the ISTH. J Thromb Haemost. 2021;19(1):297-303.

76.	 Klok FA, Ageno W, Ay C, et al. Optimal follow-up after acute pulmonary embolism: a position 
paper of the European Society of Cardiology Working Group on Pulmonary Circulation and Right 
Ventricular Function, in collaboration with the European Society of Cardiology Working Group 
on Atherosclerosis and Vascular Biology, endorsed by the European Respiratory Society. Eur 
Heart J. 2022;43(3):183-9.

77.	 Genge L, Krala A, Tritschler T, et al. Evaluation of patients’ experience and related qualitative 
outcomes in venous thromboembolism: A scoping review. J Thromb Haemost. 2022;20(10):2323-41.

78.	 COMET initiative. Establishing an International Core Outcome Set for Clinical Trials of 
Interventions for Venous Thromboembolism in Adults (VTE-COS). [Available from: https://www.
comet-initiative.org/studies/details/1315.

184102_Jong_BNW_V10.indd   97184102_Jong_BNW_V10.indd   97 11/28/25   10:23 PM11/28/25   10:23 PM




