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Abstract The vasculitides are a group of protean diseases,
some of which are caused by conditions including infections,
other autoimmune diseases, or neoplasias. They are a chal-
lenge to the clinician, in terms of both diagnosis and therapy.
No diagnostic criteria exist, although a multinational effort to
develop them is in progress. However, many classification
criteria have been proposed, and these have served as diag-
nostic surrogates and have made it possible to discriminate
between many, although not all, of the vasculitides, mainly for
epidemiological and therapeutic trial design purposes. In this
review we recognise the difficulties of defining such criteria,
but at the same time attempt to provide a critical overview of
efforts to do so. The increasing knowledge regarding many of
these diseases makes us confident that the time will come
when their aetiology, or at least their main pathogenic features,
is known, rendering proposed classification criteria obsolete.
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Introduction

Vasculitis implies the presence of vessel wall inflammation,
induced by what can be generally termed as autoimmune
mechanisms, and of its consequences, including obliteration,

thrombosis, ischaemia, and parietal disruption and, ultimately,
destruction, and its main microscopic and pathophysiological
finding, necrosis. Vasculitis can have many aetiologies [1].
Some are known, as for vasculitides secondary to infections,
whereas others produce the damage via different pathways,
and their cause has yet to be determined. These last vasculit-
ides are usually termed primary, whereas those for which an
aetiology is proved, or at least strongly suspected, are called
secondary.

The vasculitides, as a generic term, are one of the greatest
challenges for physicians in any field, because the clinical
manifestations of a vasculitis, regardless of its origin, can be
puzzling. The vasculitides almost always need many special-
ists to work together for patient care and diagnosis, and they
require the most important clinical exercise: differential
diagnosis.

The vasculitides share with other poorly understood dis-
eases the characteristic that diagnostic criteria (criterion:
something used as reason for making a judgement ordecision,
as defined in the Merriam-Webster dictionary) [2] need to be
proposed, developed, and brought to consensus. At present,
there are none with sufficient strength and/or confidence to be
satisfactory as a universal reference. However, the different
criteria proposed have provided a working method for
categorisation, mainly for epidemiological purposes and de-
veloping therapeutic trials. Certainly, diagnosis has come a
long way since the first formally recognised proposal, a sem-
inal work by Dr Pearl Zeek in 1952 [3]. This was followed by
the criteria of Alarcón-Segovia, first published in 1964, with
two subsequent modifications [4–6], and then by those most
used: the ACR criteria [7] and the Chapel Hill Consensus
Nomenclature of 1994 [8]. Other tools and more recent pro-
posals have been added to these, including an update of the
CHCC 1994, published last year [9••].

In this review, we discuss the evolution of the criteria
proposed, including their advantages and limitations, and
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emphasise some of the main studies that have tested their
usefulness. Although we provide a mostly clinical, critical
overview of their practical applicability over time, we recog-
nise the efforts made by experts in the field in their attempts to
solve this difficult problem.

From the ACR Criteria to the EMA Algorithm

In the last years of the 1980s, the American College of
Rheumatology decided to work on definitions for many of
the rheumatic diseases. As part of this objective, a process was
initiated to provide classification criteria enabling comparison
of subjects who presented with similar manifestations at dif-
ferent treatment centres, and who were part of research pro-
jects. Although such criteria would discriminate one disease
from the other, they would not consider all the manifestations
that could be present at one time in a given individual.
Therefore, it was known a priori that they would not be
suitable for diagnostic purposes [7].

Regarding the vasculitides, the objective was to develop
criteria that would make it possible to distinguish between
many of them. Probably because of the magnitude of the task,
only seven diseases were included: giant cell arteritis (GCA),
Takayasu’s arteritis (TA), polyarteritis nodosa (PAN), Churg–
Strauss syndrome (CSS), Wegener’s granulomatosis (WG),
hypersensitivity vasculitis (HV), and Henoch–Schönlein pur-
pura (HSP). Eight hundred and seven patients, all previously
diagnosed as having any of these diseases, and selected from
48 centres inMexico, Canada, and the USA, were analysed. A
set of different clinical, laboratory, radiological and histolog-
ical characteritics was used, in order to select discriminating
features that would allow to best discern among the
abovementioned selected diseases. This was done with two
approaches: a conditional process termed “traditional format”,
which created a short-list of items that in combination provided
the best possible differentiation, and a second process which
developed “classification trees”. This was based on grouping
and subgrouping that, depending on the presence or quality of a
variable, split patients into those with (case) or without (non-
case) those variables that best allocated a subject to a given
disease. Although either of the formats could be used, in the end
the short-list gained widespread acceptance, mainly because of
its ease of use [10]. Overall, these criteria provided 71–95.3 %
sensitivity, and specificity in the range 78.7–99.7 %, for the
seven diagnoses that were subject to this approach [11–17].

However, this method has many limitations. Probably most
important is that the target diagnosis was the established
diagnosis given by those who submitted the information: this
introduced an important bias, reinforced by the fact that no
individuals with other diseases that share manifestations with
the seven vasculitides considered were included. Additionally,
although some features of one disease can be most frequently

associated with it and could thus be regarded as “typical”,
priority was given to those features which made most differ-
ence to the method used, thus excluding others that are clin-
ically relevant. Also, comparison was not made afterward
between each type of vasculitis chosen, but was instead re-
stricted to a global comparison among the whole group of
patients with a diagnosis of vasculitis; there was no
standardisation of the tests that supported diagnosis of the
different diseases considered, nor a definition of those tests;
only rheumatologists took part in this project, despite the
vasculitides having diverse organ manifestations; although
already described as a useful tool for diagnosing these dis-
eases, antineutrophil cytoplasm autoantibodies (ANCA) were
not considered in this exercise (possibly because they were
not, at the time, widely accessible) [18]; and, finally, many
other diseases were excluded.

The usefulness of this classification method has been chal-
lenged. In 1998 Rao et al. analysed 198 patients with
suspected vasculitis who had been sent to a referral centre
by rheumatologists. Only 51were thereafter diagnosed, by use
of these criteria, with WG, PAN, GCA, or HV. The positive
predictive value of the criteria ranged from 17–29 % when
applied to the whole group, with an increase ranging from
29 % (for PAN) to 75 % (for GCA) when used for the
vasculitides patients. These results proved that these criteria
performed poorly when used for diagnostic purposes in an
open context, something important to consider in daily practice
[19].

Within our setting, a nationwide referral centre for respira-
tory diseases, we studied the performance of the ACR classi-
fication criteria as diagnostic criteria for granulomatosis with
polyangiitis (GPA) (Wegener’s) (published in abstract form).
When applied to 93 consecutive patients with suspected GPA,
13 of which cases were eventually established by biopsy, the
sensitivity of the criteria was 31 %, with a specificity of 56 %
and an area under the curve of 50 %, reflecting poor perfor-
mance [20].

The first CHCC on vasculitides nomenclature [8] differed
from the ACR criteria in attempting to clearly define the
characteristics of those diseases from which data had been
extracted to develop the ACR criteria. Implicit in this attempt
was the fact that those entities had not previously been de-
fined, as mentioned above. Although the original purpose was
different, the higher and more reliable sensitivity and speci-
ficity compared with the ACR criteria—especially for some
entities, including HSP, PAN, and HV—resulted in the inclu-
sion as defined entities of a microscopic polyangiitis (MPA)
and of others excluded by the ACR criteria, namely Kawasaki
disease and essential cryoglobulinaemic vasculitis. The com-
bined opinion of an expert multidisciplinary team was used to
aid in classifying, and even diagnosing, patients. This
attempted definition, which gained widespread acceptance,
emphasised the importance of biopsy for diagnosing
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vasculitis, and recovered basic concepts previously stated by
Zeek and in Alarcón-Segovia′s proposals [3–6]. Although not
entirely based on fundamental characteristics, because some
definitions were accompanied by clinical surrogates, the no-
menclature relied heavily on histopathology, providing a
framework into which to allocate specific diseases on the basis
of the size of the affected vessels. It ultimately achieved its
objective: its adoption was practically universal, with some of
its major achievements related to the clear-cut separation of
MPA and PAN, and to emphasising the ambiguity of the term
“HV”, which was not entirely overcome by the cutaneous
leukocytoclastic angiitis definition they proposed.

When subjecting the CHCC criteria to further evaluation—
similar to that performed for the ACR criteria, but with em-
phasis placed on the clinical surrogates mentioned in the
CHCC 1994, plus others used in the Birmingham Vasculitis
Activity Score and the Vasculitis Damage Index systems—
Sørensen et al. concluded that the usefulness of the CHCC
1994 definitions during a five-year period of prospective
patient collection was poor. Because the number of patients
with each disease was low, their main evaluation focused on
GPA and MPA patients. In their population, only 37 % of
patients had findings supporting GPA, and this figure was
much less for GPA localised to upper airways, which was
observed histologically for only 4 %. When presence or lack
of surrogates (defined in the article) was added to the evidence
from histological samples, all GPA cases could be diagnosed,
and the three of 12 MPA patients diagnosed without the
proposed surrogates increased to nine of 12 with surrogates.
This aspect is important, because biopsies cannot always be
obtained, or their yield may be negatively affected by sam-
pling errors resulting from the nature of tissue involvement.
The authors proposed new criteria for GPA and MPA, based
on the evaluation of the CHCC 1994 nomenclature system
used for diagnosis [21].

A couple of years later, Lane et al. compared Sørensen
et al.’s criteria with those of the ACR for GPA, CSS, and PAN,
using the CHCC 1994 criteria for MPA and the Hammersmith
criteria for CSS. The results were conflicting. The criteria
were capable of diagnosing GPA in 50 of 56 patients diag-
nosed with this disease under the ACR criteria, but only three
were diagnosed with MPA, despite 39 fitting the CHCC 1994
definitions. Of 60 patients diagnosed with PAN under the
ACR criteria, 32 were reclassified as having GPA and two
as having MPA under the proposed criteria. The authors
concluded that the Sørensen criteria are limited, with a 68 %
overlap between GPA and MPA as classified under the new
criteria observed in the group of patients diagnosed with MPA
using the CHCC 1994. Such an overlap may be unacceptable
in a clinical context [22].

Attempting a rational and stepwise use of the different
criteria, Watts et al. focused on the development and valida-
tion of a method to classify the ANCA-associated vasculitides

and PAN. They applied the different criteria to both previously
diagnosed patients and paper cases, in a stepwise fashion. First
the Hammersmith and the ACR criteria for CSS were used; if
negative, the case was then evaluated by use of the—then still-
called—WG, ACR criteria (step 2a); if this too was negative,
the WG CHCC 2014 definition was used (step 2b). If the case
was still not allocated, the following step (2c) made use of
histological findings. In cases with MPA histological compat-
ibility but with WG surrogates present, the patient was diag-
nosed with the latter. This diagnosis was also made if there
were no histology findings supporting diagnosis, but positive
anti-proteinase 3 or anti-myeloperoxidase autoantibodies were
present in conjunction with surrogates of WG (2d). If still
negative, then a diagnosis of MPAwould be made if clinical
features and small vessel vasculitis in biopsy were present
without WG surrogates (3a), or if no histology nor surrogate
markers for WG were observed but positive surrogates of
renal vasculitis were present with either anti-PR3 or anti-
MPO autoantibodies (3b). Finally, the fourth step diagnosed
PAN if either the biopsy revealed changes defined under
“classical” PAN in the CHCC 1994 definitions, or angio-
graphic findings supported diagnosis of this disease (step 4).
If all steps were followed without confirming a patient as
having any of the four diagnoses considered, then their disease
was categorised as unclassified [23].

This stepwise classification made use of the tools previ-
ously described: it did not propose any new item creation or
selection, but instead sequentially applied existing criteria. It
went through a validation process using true cases from the
group’s original catchment area, then face validity was
established using another 20 patients (after which the
Hammersmith criteria were added into the first step, as de-
scribed above), and finally the algorithm was applied to 99
paper cases by a multicentre and multinational experts group.
Ninety-five percent of cases were correctly classified under
this system, and there was very good interobserver agreement
(91.5 %, with a κ value of 0.886). This algorithm was sup-
ported by the European Medicines Agency (EMA), which
endorsed the system.

Further evaluation has come from different countries; this
is an important step, both to confirm the applicability of the
method and to ensure the geographical variation of the dis-
eases is included in analysis. In China, of 550 patients previ-
ously classified using the CHCC 1994 and the surrogates
proposed by Sørensen, 10 % of those with a diagnosis of
MPA were reclassified to GPA and SCS when using the
EMA algorithm, and all those previously classified as having
PAN were reclassified to MPA. Sixty-four percent of those
previously unclassified could then be diagnosed with GPA
(97 %); this is one advantage of this method [24]. A Turkish
study revealed reclassification of 6 % of GPA patients to
MPA, with the opposite occurring in 22 % of cases. Once
again, 75 % of non-classified patients were finally diagnosed
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with either PAN (75 %) or MPA (25 %) [25]. Finally, in India,
all patients previously unclassified could be diagnosed with
either GPA orMPA [26]. This study also evaluated the newest
CHCC 2012 nomenclature system, and found no difference
from when the CHCC 1994 system was used.

A recent evaluation of the EMA algorithm using the most
recent CHCC 2012 observed no negative effect associated with
the reviewed nomenclature proposed, and the performance of
the EMA held with the most recent definitions [27].

Newer Developments

All these systems use traditional methods. Newer approaches
have recently become available. By use of a computational
model, an artificial neuronal network (ANN) was used for
diagnosing GPA and MPA and was compared with the ACR,
the CHCC 1994, and the Sørensen criteria. In a process
involving prior determination of the properties of the latter
three criteria—which led to development of the ANN—
coupled with traditional use of classification trees, the accura-
cy of the ANN based on four symptoms (nasal involvement,
sinus disease, ear involvement, and presence of lung nodules)
was 94 %. When coupled with use of logistic regression
analysis, the accuracy was 93 %. Inclusion of ANCA in the
analysis did not increase the accuracy. The authors state that it
is useful to distinguish between MPA and GPA, which is not
always easy, and they emphasise the weight placed on clinical
data, which are the basis of the ANN method [28••]. Despite
these results, a limitation of the ANN is that other diagnoses—
either different vasculitides, or other diseases considered in the
differential diagnosis of these conditions and having the same
clinical manifestations—were not included. Also, some of the
clinical data, including the first three, could be
underestimated, either by physicians unfamiliar with these
vasculitides, or by patients, something that happens in daily
clinical practice.

In 2012 an important genome-wide association study from
Europe revealed that the most common forms of ANCA-
associated vasculitis (AASV) have different genetics [29••].
This, with the well-known clinical associations between GPA
and MPA regarding prognosis, relapse, and treatment resis-
tance [30–32], reinforces the theory that these two diseases
will, in the future, be better defined by their associated auto-
antibody profile than by their clinical features.

Lionaki et al. recently revealed that categorisation of pa-
tients on the basis of their autoantibody profile (either MPO-
ANCA or PR3-ANCA) performed better than the CHCC
1994 and the EMA algorithm in relation to specific outcome
measures, including death, end-stage renal disease, relapse,
and treatment-resistance. Both algorithms were unable to pre-
dict relapse, whereas classification on the basis of ANCA
specificity did, and the other outcomes did not link to reliable

predictors. This observation is of paramount importance: it
has prognostic implications regarding both the diminished
functional reserve of some organs with each bout of active
disease, and the burden that re-treatment places on patients
and the health system [33••].

Such relationships were analysed, using a different ap-
proach, byMahr et al. Using cluster analysis with nine clinical
variables as input, further conditioned by inclusion of the
ANCA specificities, created models which provided the best
hierarchically ascendant separation of patients enrolled in
different European Vasculitis Society (EUVAS) trials. These
models were related to outcomes including death and relapse.
Of 673 patients with GPA or MPA, 651 (97 %) fit into any of
five clusters (renal AASV with PR3-ANCA, renal AASV
without PR3-ANCA, non-renal AASV, cardiovascular
AASV, and gastrointestinal AASV; the latter three were less
affected by the inclusion of ANCA specificities in the second
model), all of which had different outcomes. This indicates
that ANCA specificities probably have a function in defining
disease behaviour; that proof of this concept could be more
useful than merely separating the AASV into GPA and MPA;
and that subcategorisation of these AASV by the presence of
specific and better-defined clinical characteristics, with the
input of ANCA specificities, may be better. However, as the
authors stated, the last two clusters arose unexpectedly, and
clinical manifestations attributable to AASV are much less
frequent in such systems than other manifestations. This ap-
proach needs validation in other populations. Although the
data used came from trials which collected information pro-
spectively, bias might not be completely excluded and
might affect the input used to create the models. One
possible bias is that these trials mainly enrolled patients
with renal disease, including fewer with localised forms
of GPA: such patients, although probably included in
the non-renal AASV cluster as expected, might still
have been underrepresented [34••].

The results of both previously discussed studies, in which
ANCA subtyping defines groups with different long-term
evolutions, have led to the belief that incorporating ANCA
into classification exercises is useful. Several recent articles
support this notion, and we think it reasonable to suppose that
this incorporation might take not long to occur [35–37]. It
remains to be seen how the incorporation of specific histo-
pathological features might further distinguish the groups; for
example, a patient who is PR3-ANCA positive could have a
different outcome, associated with the presence or predomi-
nance of usually distinct and clear-cut findings of granulomas,
vasculitis, or both. Although it could be believed that such
histopathological findings are linked with well-known clinical
manifestations, incorporation of these characteristics into sim-
ilar methods seems reasonable. A puzzling question would be
raised if the same patient has both lesions, or when disease
follows a course that would involve shifting from one type of
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lesion to the other. Such possibilities have been proposed
recently [38].

Ultimately, new methods make possible the development
of better classification systems, based on the acquisition of
biological knowledge. This would have more weight than
systems based on the clinical manifestations which,
although they do ultimately reflect the consequences of
the interplay between genetic, environmental, and im-
munological pathophysiological mechanistic factors, are
of limited use when distinction between similar diseases
is the objective.

The lack of diagnostic criteria means that these, by nature
imperfect, current classification systems suffer from disadvan-
tages that make their use difficult. This holds true for many
diseases whose origin is still obscure, and well-founded critics
reasonably exist. This is even more evident for diseases (e.g.
Behçet′s disease) which are less common than those discussed
here [39••]. However, while waiting for diagnostic criteria to
be developed, classification systems have nonetheless been
useful. They have enabled advancement in the design of many
trials, and have both brought about multidisciplinary efforts
leading to some questions being answered and, very impor-
tantly, raised doubts that will continue to increase interest in
these complex diseases.

Conclusions

To date, all classification criteria are imperfect. Their useful-
ness must be evaluated in different settings, testing their
strength and validity in diverse locations and circumstances,
to determine which has better applicability. This applica-
bility will depend on the conditions under which they
are evaluated, and the purposes for which they are to be
used. The different criteria have been interchangeably
used as diagnostic surrogates; this will probably change
in the future, with the results that will arise from the
Diagnostic and Classification Criteria for Vasculitis
(DCVAS) [40]. The development of diagnostic criteria
is subject to perennial review, and future proposals will
be continually replaced, until the knowledge of defined
disease mechanisms advances and, more importantly, the
aetiology of these diseases is finally revealed.

Compliance with Ethics Guidelines

Conflict of Interest Luis Felipe Flores-Suárez and Felipe de J.
Contreras-Rodríguez declare that they have no conflict of interest.

Human and Animal Rights and Informed Consent This article does
not contain any studies with human or animal subjects performed by any
of the authors.

References

Papers of particular interest, published recently, have been
highlighted as:
•• Of major importance

1. Lie JT. Illustrated histopathologic classification criteria of selected
vasculitis syndromes. American College of Rheumatology
Subcommittee on Classification of Vasculitis. Arthritis Rheum.
1990;33:1074–87.

2. Criterion definition. In: Merriam-Webster′s Collegiate Dictionary.
An Encyclopaedia Britannica Company. 2014. http://www.
merriam-webster.com/dictionary/criterion. Accessed 22 Feb 2014.

3. Zeek PM. Periarteritis nodosa; a critical review. Am J Clin Pathol.
1952;22:777–90.

4. Alarcon-Segovia D, Brown Jr AL. Classification and etiologic
aspects of necrotizing angiitides: an analytic approach to a confused
subject with a critical review of the evidence for hypersensitivity in
polyarteritis nodosa. Mayo Clin Proc. 1964;39:205–22.

5. Alarcón-Segovia D. The necrotizing vasculitides. A new pathoge-
netic classification. Med Clin North Am. 1977;61:241–60.

6. Alarcón-Segovia D. Classification of the necrotizing vasculitides in
man. Clin Rheum Dis. 1980;6:223–31.

7. Hunder GG, Arend WP, Bloch DA, et al. The American College of
Rheumatology 1990 criteria for the classification of vasculitis.
Introduction. Arthritis Rheum. 1990;33:1065–7.

8. Jennette JC, Falk RJ, Andrassy K, et al. Nomenclature of systemic
vasculitides. Proposal of an international consensos conference.
Arthritis Rheum. 1994;37:187–92.

9.•• Jennette JC, Falk RJ, Bacon PA, et al. 2012 revised International
Chapel Hill Consensus Conference Nomenclature of Vasculitides.
Arthritis Rheum. 2013;65:1–11. Review of CHCC 1994 in the light
of newer developments. Inclusion of new subgroups and diseases
previously omitted, and separation of small vessel vasculitides on
the basis of histopathological features and presence of ANCA.

10. Bloch DA,Michel BA, Hunder GG, et al. The American College of
Rheumatology 1990 criteria for the classification of vasculitis.
Patients and methods. Arthritis Rheum. 1990;33:1068–73.

11. Lightfoot Jr RW, Michel BA, Bloch DA, et al. The American
College of Rheumatology 1990 criteria for the classification of
polyarteritis nodosa. Arthritis Rheum. 1990;33:1088–93.

12. Masi AT, Hunder GG, Lie JT, et al. The American College of
Rheumatology 1990 criteria for the classification of Churg-
Strauss syndrome (allergic granulomatosis and angiitis). Arthritis
Rheum. 1990;33:1094–100.

13. Leavitt RY, Fauci AS, Bloch DA, et al. The American College of
Rheumatology 1990 criteria for the classification of Wegener′s
granulomatosis. Arthritis Rheum. 1990;33:1101–7.

14. Calabrese LH, Michel BA, Bloch DA, et al. The American College
of Rheumatology 1990 criteria for the classification of hypersensi-
tivity vasculitis. Arthritis Rheum. 1990;33:1108–13.

15. Mills JA, Michel BA, Bloch DA, et al. The American College of
Rheumatology 1990 criteria for the classification of Henoch-
Schönlein purpura. Arthritis Rheum. 1990;33:1114–21.

16. Hunder GG, Bloch DA,Michel BA, et al. The American College of
Rheumatology 1990 criteria for the classification of giant cell
arteritis. Arthritis Rheum. 1990;33:1129–34.

17. Arend WP, Michel BA, Bloch DA, et al. The American College of
Rheumatology 1990 criteria for the classification of Takayasu ar-
teritis. Arthritis Rheum. 1990;33:1129–34.

18. van de Woude FJ, Rasmussen N, Lobato S, et al. Autoantibodies
against neutrophils and monocytes: tool for diagnosis and mark-
er of disease activity in Wegener’s granulomatosis. Lancet.
1985;1:425–9.

Curr Rheumatol Rep (2014) 16:422 Page 5 of 6, 422

http://www.merriam-webster.com/dictionary/criterion
http://www.merriam-webster.com/dictionary/criterion


19. Rao JK, Allen NB, Pincus T. Limitations of the 1990 American
College of Rheumatology classification criteria in the diagnosis of
vasculitis. Ann Intern Med. 1998;129:345–52.

20. Contreras-Rodríguez F, Rojas-Serrano J, Flores-Suárez LF.
Performance of the ACR classification criteria as diagnostic criteria
for granulomatosis with polyangiitis (Wegener′s) in a respiratory
referral centre. Presse Med. 2013;42:657 [abstract].

21. Sørensen SF, Slot O, Tvede N, et al. A prospective study of
vasculitis patients collected in a five year period: evaluation of the
Chapel Hill nomenclature. Ann Rheum Dis. 2000;59:478–82.

22. Lane SE, Watts RA, Barker TH, et al. Evaluation of the Sørensen
diagnostic criteria in the classification of systemic vasculitis.
Rheumatology. 2002;41:1138–41.

23. Watts R, Lane S, Hanslik T, et al. Development and validation of a
consensus methodology for the classification of the ANCA-
associated vasculitides and polyarteritis nodosa for epidemiological
Studies. Ann Rheum Dis. 2007;66:222–7.

24. Liu LJ, Chen M, Yu F, et al. Evaluation of a new algorithm in
classification of systemic vasculitis. Rheumatology. 2008;47:708–
12.

25. Kamali S, Artim-Esen B, Erer B, et al. Re-evaluation of the 129
patients with systemic necrotizing vasculitides by using classifica-
tion algorithm according to consensus methodology. Clin
Rheumatol. 2012;31:325–8.

26. Sharma A, Mittal T, Rajan R, et al. Validation of the consensus
methodology algorithm for the classification of systemic necrotiz-
ing vasculitis in Indian patients. Int J Rheum Dis. 2013. doi:10.
1111/1756-185X.12219.

27. Abdulkader R, Lane SE, Scott DG, et al. Classification of vasculitis:
EMA classification using CHCC 2012 definitions. Ann Rheum
Dis. 2013;72:1888.

28.•• Linder R, Orth I, Hagen EC, et al. Differentiation betweenWegener′
s granulomatosis and microscopic polyangiitis by an artificial neu-
ral network and by traditional methods. J Rheumatol. 2011;38:
1039–47. Newer approach to classification methods applied to
the vasculitides. This approach has proved more accurate in other
diseases.

29.•• Lyons PA, Rayner TF, Trivedi S, et al. Genetically distinct subsets
within ANCA-associated vasculitis. N Engl J Med. 2012;367:214–
23. Seminal, first genome-wide association study providing proof
that genetic factors are important, link with pathophysiological
process observed and distinguish among diseases in European
populations.

30. Sl H, Nachman PH, Wilkman AS, et al. Prognostic markers in
patients with antineutrophil cytoplasmic autoantibody-associated

microscopic polyangiitis and glomerulonephritis. J Am Soc
Nephrol. 1996;7:23–32.

31. Booth AD, Almond MK, Burns A, et al. Outcome of ANCA-
associated renal vasculitis: a 5-year retrospective study. Am J
Kidney Dis. 2003;41:776–84.

32. Pagnoux C, Hogan SL, Chin H, et al. Predictors of treatment
resistance and relapse in antineutrophil cytoplasmic antibody-
associated small vessel vasculitis. Comparison of two cohorts.
Arthritis Rheum. 2008;58:2908–18.

33.•• Lionaki S, Blyth ER, Hogan SL, et al. Classification of
antineutrophil cytoplasmic autoantibody vasculitides: the role of
antineutrophil cytoplasmic autoantibody specificity for
myeloperoxidase or proteinase 3 in disease recognition and prog-
nosis. Arthrtis Rheum. 2012;64:3452–62. ANCA are important in
distinguishing phenotypically different AASV and relate to some
outcomes, but not all tested.

34.•• Mahr A, Katsahian S, Varet H, et al. Revisiting the classification of
clinical phenotypes of anti-neutrophil cytoplasmic antibody-
associated vasculitis: a cluster analysis. Ann Rheum Dis. 2013;72:
1003–10. By use of cluster methodology analysis, the authors
define different subgroups which categorise patients with GPA and
MPA with more refinement, and show different outcomes. These
approaches might be important when designing therapeutic trials.

35. Millet A, Pederzoli-Ribeil M, Guillevin L, et al. Antineutrophil
cytoplasmic antibody-associated vasculitides: is it time to split up
the group? Ann Rheum Dis. 2013;72:1273–9.

36. Fervenza FC, Specks U. Vasculitis: Refining phenotypes in ANCA-
associated vasculitis. Nat Rev Nephrol. 2013;9:6–8.

37. Watts RA, Scott DG. ANCA vasculitis: to lump or split? Why se
should study MPA and GPA separately. Rheumatology. 2012;51:
2115–7.

38. Meuller A, Holl-Ulrich K, Gross WL. Granuloma in ANCA-
associated vasculitides: another reason to distinguish between syn-
dromes? Curr Rheumatol Rep. 2013;15:376. doi:10.1007/s11926-
013-0376-5.

39.•• Yazici H, Yazici Y. Criteria for Behçet′s disease with reflections on
all disease criteria. J Autoimmun. 2014. doi:10.1016/j.jaut.2014.01.
014. A critical analysis of current models of classification
construction and how methods used to date affect the creation of
classification systems. The authors pinpoint specific aspects which
have led to misconceptions when attempting to classify complex and
unknown diseases.

40. Craven A, Robson J, Ponte C, et al. ACR/EULAR endorsed study
to develop Diagnostic and Classification criteria for vasculitis
(DCVAS). Clin Exp Nephrol. 2013;17:619–21.

422, Page 6 of 6 Curr Rheumatol Rep (2014) 16:422

http://dx.doi.org/10.1111/1756-185X.12219
http://dx.doi.org/10.1111/1756-185X.12219
http://dx.doi.org/10.1007/s11926-013-0376-5
http://dx.doi.org/10.1007/s11926-013-0376-5
http://dx.doi.org/10.1016/j.jaut.2014.01.014
http://dx.doi.org/10.1016/j.jaut.2014.01.014

	Critical Appraisal of Classification Criteria for Vasculitides
	Abstract
	Introduction
	From the ACR Criteria to the EMA Algorithm
	Newer Developments
	Conclusions
	References
	Papers of particular interest, published recently, have been highlighted as:•• Of major importance



