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The Incidence of Arterial and Venous Thrombosis in
Antineutrophil Cytoplasmic Antibody–associated Vasculitis
To the Editor:
We read with interest in The Journal of Rheumatology the article by Kang,
et al, “High Incidence of Arterial and Venous Thrombosis in Antineutrophil
Cytoplasmic Antibody-associated Vasculitis,”1 which reported a dramati-
cally high incidence of arterial (ATE) and venous thrombosis events (VTE)
in a hospital-based cohort of patients with antineutrophil cytoplasmic
antibody–associated vasculitis (AAV). The study generally supports the
previously reported increased risk of ATE and VTE in patients affected by
AAV2–8, but has a number of inaccuracies and methodological issues that
inflate the incidence rates of ATE and VTE. 
      First, the authors compared clinical and laboratory features at baseline
between groups defined by events that occurred during the followup (ATE
vs no ATE, and VTE vs no VTE, Table 1 and 2, respectively)1, and used
Kaplan-Meier curves to compare the overall survival between groups
defined by these time-dependent variables. Because ATE and VTE occurred
during the followup after a diagnosis of AAV was established, they should
not be used to stratify the patient cohort at baseline; a patient could change
groups if an event occurred during a longer followup. 
      Second, although it is well documented that a history of previous ATE
predicts the risk of subsequent ATE in both the general population and
AAV5,9, this study1 did not exclude patients with prior ischemic events from
the risk analyses, thus very likely leading to overestimation of the risk of
ATE in patients with AAV. Accordingly, the sensitivity analysis that the
authors performed after excluding patients with strokes and ischemic heart
disease events prior to AAV diagnosis showed indeed a lower incidence,
albeit still elevated, of ATE compared to the original analyses [1.26 instead
of 1.56/100 person-yrs (PY) for coronary events, and 1.06 instead of
1.10/100 PY for ischemic stroke].
      Third, the authors compared the rates of ATE and VTE in AAV to the
crude rates in the general UK population, without adjustment to ensure
comparability. Event rates based on different age, sex, and calendar year
distributions will not be comparable. AAV overall and particularly micro-
scopic polyangiitis and renal-limited vasculitis (up to one-third in this study
population) usually affect adults and older populations, thus potentially
affecting these comparisons. 
      The lingering question is why ATE and VTE might be so much more
common in this cohort. In addition to the methodological issues, the authors
failed to adequately provide a sound biological explanation for their findings
regarding this particular aspect of AAV epidemiology. An examination of
known risk factors would be helpful, but as acknowledged in the discussion,
there were no data on lipid profiles, statin treatment, and body mass index
at baseline. 
      We previously showed that although cardiovascular risk factors were
similarly distributed between patients with AAV and matched comparators
at baseline (indeed, cholesterol blood levels might be even lower in patients,
resembling the “lipid paradox” described for rheumatoid arthritis), they were
strongly associated with the subsequent risk of developing ATE in patients
with AAV2. While unusual in other reports of AAV, the possibility of a
concomitant diagnosis of antiphospholipid syndrome as the cause of throm-
boembolic and cardiovascular complications was not ruled out10. Given the
extremely high ATE and VTE rates reported by Kang and colleagues1, these
factors might have been relevant to explain the results they obtained. 
      Finally, the authors claimed that their article was the first to report a
higher incidence of ischemic stroke in AAV. However, in May 2018 we had
already published a paper demonstrating that the risk for ischemic
cerebrovascular accidents was 8-fold higher in patients with incident AAV
than matched comparator subjects (HR 8.16, 95% CI 2.45–27.15)2. 
      In this study1 the incidence estimates for ATE and VTE may be inflated
and the validity of its conclusion jeopardized. Accurate and useful estimates
rely on correct application of epidemiological methodology and consider-
ation of relevant biological factors. 
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