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Chapter 8  

 

General summary 

The starting point of this thesis, entitled:‘Early diagnosis and long-term complications in 

ANCA-associated vasculitis’, was that the burden of chronic damage in patients with 

antineutrophil cytoplasmic antibody (ANCA)-associated vasculitis (AAV) is often severe.  Also 

many  patients suffer from cardiovascular events. Our aim was to understand the diagnostic 

challenges in order to prevent progression of the disease leading to more damage, in particular 

renal damage. Furthermore, we aimed to identify the magnitude of the cardiovascular risk, and 

thereby enhance the management of cardiovascular risk factors with the ultimate aim to 

improve outcomes of patients with AAV. 

 

Part 1 

The first part of this thesis focuses on the importance of early diagnosis and diagnostic 

challenges in ANCA-associated vasculitis. In Chapter 2 we studied the relation between the 

time to diagnosis and renal outcomes. We retrospectively determined the duration of the time 

to diagnosis in patients with AAV and renal involvement and confirmed that the time to 

diagnosis was long, with a median of 22 weeks. Our data suggest that patients are generally 

diagnosed when symptoms are severe, illustrated by the median Birmingham Vasculitis 

Activity Score (BVAS/WG) of 7  at diagnosis, both in patients with a short as well as those 

with  a long time to diagnosis. However, at six months proteinuria, was more often present in 

patients with a long time to diagnosis, reflecting renal damage in these patients. Furthermore, a 

long time to diagnosis was associated with a higher risk of end-stage renal disease and mortality 

as a composite outcome. These findings suggest that a delay in diagnosing AAV, in the absence 

of adequate treatment with immunosuppressants, can lead to more irreversible damage.  

 

In Chapter 3 we studied the role of clinical symptoms and the ANCA titre in diagnosing AAV 

in clinical practice. We demonstrated that ANCA can be positive in a variety of diseases of 

which some mimic AAV. In our cohort, 119 out of 237 (50%) ANCA positive patients were 

diagnosed with AAV. There was a correlation between the number of affected organ systems 

and the clinical diagnosis AAV. Furthermore, the level of the ANCA titre was a strong predictor 

for the clinical diagnosis AAV. Due to the retrospective design of our study, treating physicians 

were not blinded for the ANCA results. Therefore, the questions to what extent physicians were 

influenced by the level of the ANCA titre in their diagnosis remains unanswered. A high ANCA 



titre and multiple organ disease should however prompt clinicians to consider the diagnosis 

vasculitis and to start treatment accordingly if appropriate.  

 

In the final chapter of the first part, Chapter 4, we evaluated the implementation of screening 

for renal involvement in patients with AAV in clinical practice. As part of the diagnostic 

process, the extent of organ involvement should be established, as this has clinical implications. 

Renal involvement in AAV can progress rapidly and may lead to the need for renal replacement 

therapy within days.1 Therefore early and complete screening for renal involvement is a 

fundamental aspect of the diagnostic process in AAV. In our cohort of AAV patients, screening 

for renal involvement was performed in 83% of patients within two weeks before or after de 

diagnosis AAV. The percentage of patients that was adequately screened was lower outside the 

renal department. Of those patients who presented outside the renal department, 61% developed 

renal damage at any time during follow-up. These findings indicate the high prevalence of renal 

involvement in AAV and underline the importance of an interdisciplinary approach, both at 

diagnosis and also during follow- up. 

 

Part 2 

In the second part of this thesis, the focus is on one of the major complications in AAV: 

cardiovascular events. Cardiovascular disease in AAV is complex, since many 

pathophysiological pathways can contribute to cardiovascular events, including active 

vasculitis, hypercoagulability and atherosclerosis (both atheromatous and calcifying, induced 

by chronic kidney disease). In this part of the thesis we aimed to enhance the understanding of 

the magnitude of the risk of cardiovascular disease and the role of traditional and non-traditional 

cardiovascular risk factors.  

 

Chapter 5 describes the results of a meta-analysis of observational studies on cardiovascular 

events in patients with AAV in comparison with the general population. The overall risk of 

cardiovascular events was increased by 65%. This increased risk was mostly driven by an 

increased risk of ischaemic heart disease, with only a trend for an increased risk of strokes. We 

found very limited data on peripheral arterial disease in AAV in comparison with the general 

population. These findings underline the importance of screening for cardiovascular risk factors 

and treatment of cardiovascular risk factors in patients with AAV. 

  



In Chapter 6  we assessed the incidence rate of cardiovascular events in a large Canadian cohort 

of patients with granulomatosis with polyangiitis (GPA) and eosinophilic granulomatosis with 

polyangiitis (EGPA). The incidence rate for the combined outcome of all fatal and nonfatal 

events was 7.2 events per 1000 patient years. In our cohort the mean age of patients was 

relatively young, 44 years. Despite this young age, the incidence of cardiovascular events in 

this study was higher than in a large historic general population cohort in the same geographic 

region with a higher mean age.2 Hence, awareness of cardiovascular disease and cardiovascular 

risk management should be created in all age categories in GPA and EGPA. 

 

In a multivariate model, a family history of cardiovascular events was predictive of 

cardiovascular events (hazard ratio 3.8). Also, it was shown  that, every point increase in the 

disease specific BVAS increases the risk  for a cardiovascular event by 9% and in patients with 

GPA, a negative ANCA at diagnosis was predictive of cardiovascular events. These findings 

highlight that cardiovascular events in GPA and EGPA are not only driven by traditional 

cardiovascular risk factors, but also by disease-specific factors.  

 

The final chapter of part 2, Chapter 7, is a cross-sectional study in which 144 AAV patients 

were included: 71 from the Netherlands and 73 from Canada. A comprehensive screening was 

performed for the prevalence of cardiovascular risk factors and treatment of cardiovascular risk 

factors in accordance with the applicable national guidelines at the time of the study. We found 

a considerably high prevalence of traditional and non-traditional cardiovascular risk factors. 

Dyslipidaemia was present in 69% of patients and hypertension was present in 72% of patients. 

The mean estimated 10-year Framingham risk of cardiovascular disease was 19%. This 

estimated risk of cardiovascular disease is likely an underestimation of the actual cardiovascular 

risk.3 In particular, the presence of impaired renal function in 45% of our patients at the time of 

the study and ongoing inflammation, as indicated by the mean CRP of 6.5 mg/l, may further 

increase the actual cardiovascular risk. In 36% of the included patients hypertension was not 

managed in line with national guidelines and in 25% of patients dyslipidaemia was not managed 

in accordance with guidelines. Based on these findings, we recommend that screening for 

cardiovascular risk should be improved in patients with AAV.  

 

 

 

Future perspectives 



The studies in the first part of this thesis evaluated the diagnostic process in daily clinical 

practice. The studies were limited by their retrospective design, but do shed light on the 

difficulties that frequently arise in diagnosing AAV. AAV is rare and has a complex 

symptomatology in which virtually every organ system can be involved. It frequently presents 

with a long prodromal phase in which symptoms are mild and not recognised by physicians. 

The lack of clear diagnostic criteria leads to a delayed and unstandardised diagnosis in daily 

practice. Future research should focus on the development of diagnostic criteria, which, 

especially when histological prove is lacking, will improve the time to diagnosis and thereby 

prevent chronic damage. Efforts should be made to enhance a multidisciplinary collaboration 

in which all patients with a clinical suspicion for AAV are screened for organ involvement.  

 

In the second part of this thesis we have shown that the risk of cardiovascular disease in patients 

with AAV is increased by 65%. This risk is mainly driven by ischaemic heart disease. After the 

publication of our meta-analysis, several studies were published that found an increased risk of 

stroke as well.4,5 A paramount question that remains largely unanswered, is what causes this 

increased risk of cardiovascular disease. Possible explanations for the increased cardiovascular 

risk include, the high prevalence of traditional cardiovascular risk factors, such as hypertension 

and dyslipidaemia shown in Chapter 7, leading to premature atherosclerosis. The cardiovascular 

risk is likely further increased by the high incidence of impaired renal function, ongoing 

inflammation, as indicated by the high CRP levels even in patients in remission. Furthermore 

in previous studies, a hypercoagulable state and impaired physical activity were frequently 

found in patients with AAV.6,7 Finally, many anti-inflammatory drugs have metabolic side 

effects. Glucocorticoids in particular predispose for diabetes, hypertension, central obesity and 

dyslipidaemia, all of which are important cardiovascular risk factors. Although, this 

relationship is complex as these predisposing effects, may be counteracted by the positive anti-

inflammatory effects8, recent studies in which glucocorticoids are tapered rapidly or are even 

absent in the remission induction phase have provided promising results.9 In a recent 

randomised clinical trial avacopan, a C5a inhibitor, was found to have at least similar efficacy 

as high dose glucocorticoids for remission induction.10 Although long-term follow-up studies 

are still lacking, these studies pave the way for the development of glucocorticoid-free treatment 

regimens which may ultimately improve the burden of chronic damage and cardiovascular 

disease in AAV.  

 



In Chapter 6 we aimed to find predictive factors of cardiovascular events. In this cohort a family 

history for cardiovascular disease and the BVAS were predictive of cardiovascular events. This 

supports the hypothesis that cardiovascular risk in AAV is driven by both traditional and disease 

specific risk factors. A limitation of this cohort was, that it was never designed for the evaluation 

of cardiovascular risk. Therefore the adequacy of the ascertainment of cardiovascular disease 

and cardiovascular risk factors may have been limited. In order to obtain more reliable  data we 

will perform a prospective cohort study in the Netherlands and Canada in which we will follow-

up with our patients in order to accurately identify potential risk factors and cardiovascular 

events.  

 

The relation between disease activity and cardiovascular events suggests that early and 

aggressive immunosuppressive therapy with rapid reduction of inflammation may reduce the 

risk of cardiovascular events. Aggressive treatment such as cyclophosphamide or rituximab is 

usually only indicated in patients with life and/or organ threatening disease. It would be an 

interesting topic for a future clinical trial to evaluate whether all patients benefit from aggressive 

immunosuppressive treatment. On the other hand it could be argued that patients with more 

active disease are exposed to more intensive treatment with inherent toxicity and related 

cardiovascular disease. The absence of medication from the CanVasc database is therefore an 

important limitation. We hope to find more information on the role of different 

immunosuppressive regimens in our prospective cohort study.  

 

So far, there have been no clinical intervention studies in vasculitis with regard to 

cardiovascular disease preventive therapies. Statins and low dose aspirin are of particular 

interest due to the inherent anti-inflammatory effects. The benefit of low dose aspirin in the 

prevention of a recurrent cardiovascular event is well established.11 However, in primary 

prevention, even in high risk patients, there is either no clear benefit or benefits are counteracted 

by bleeding events.12,13 Observational studies on the role of low dose aspirin in the primary 

prevention of ischaemic complications in giant cell arteritis are conflicting14,15, therefore low 

dose aspirin is currently not recommended in large vessel vasculitis.16. Studies on the benefits 

and risk of low dose aspirin in AAV are needed. 

 

Despite the high quality evidence of the benefit of statins in both primary and secondary 

prevention of cardiovascular events17, there is little data on its preventive role in vasculitis. An 

observational study in patients with giant cell arteritis did not find a significant reduction in 



ischaemic complications in patients taking statins.18 So far the benefit of statins in AAV has not 

been studied.  

 

Finally the role of antihypertensive treatment on cardiovascular events was not studied in AAV 

or any other type of vasculitis  In the Toronto CanVasc cohort in this thesis, hypertension was 

not significantly associated with cardiovascular events. However, in a large European 

Vasculitis Study Group (EUVAS) cohort, cardiovascular events were associated with diastolic 

hypertension.19 In giant cell arteritis, treatment with angiotensin II receptor blockers was 

associated with prolonged relapse-free survival and lower relapse rate.20  In the latter study 

there was a trend for a lower risk of strokes. However this association was non-significant, 

possibly due to a limited number of events. 

 

Whether antihypertensive therapy, lipid lowering treatment and platelet aggregation inhibitors 

have a preventive role in AAV remains an interesting question, that warrants further study. The 

role of cardiovascular and disease specific medication in the development of cardiovascular 

events will be evaluated in our prospective cohort study. Although these data will be limited by 

confounding by indication and should therefore be interpreted with caution, the results could 

provide a first impression of the potential role of these and other cardiovascular preventive 

therapies in AAV.  

 

Conclusions  

AAV is a serious condition in which an early diagnosis is essential to prevent irreversible 

damage. The time to diagnosis is long since it is a rare disease with various clinical presentations 

and standardised diagnostic criteria are lacking. As soon a suspicion for AAV exists, a multi-

disciplinary approach is needed in order to accelerate the diagnostic process and adequate 

screening for organ involvement, resulting in efficacious treatment in time.  

 

Patients with AAV are at high risk of cardiovascular disease. This increased risk is driven by 

both traditional and disease related risk factors. There is no disease-specific guideline for the 

treatment of cardiovascular risk in AAV. Treatment in accordance with general population 

guidelines is currently suboptimal. The improvement of adherence to general cardiovascular 

risk guidelines should be an initial goal.  
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