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Background: The classification of antineutrophil cytoplasmic antibody-associated vasculitis (AAV) and
polyarteritis nodosa (PAN) for epidemiology studies is confusing. The existing schemes such as American
College of Rheumatology (ACR) criteria, Chapel Hill Consensus Conference (CHCC) definitions and Lanham
criteria produce overlapping and conflicting classifications, making it difficult to compare incidence figures.
Aim: To develop a consensus method of using these criteria and definitions for epidemiological studies to
permit comparison without confounding by classification.
Methods: A stepwise algorithm was developed by consensus between a group of doctors interested in the
epidemiology of vasculitis. The aim was to categorise patients with Wegener’s granulomatosis, microscopic
polyangiitis (MPA), Churg–Strauss syndrome (CSS) and PAN into single clinically relevant categories. The
ACR and Lanham criteria for CSS, and ACR criteria for Wegener’s granulomatosis were applied first, as
these were considered to be the most specific. Surrogate markers for Wegener’s granulomatosis were
included to distinguish Wegener’s granulomatosis from MPA. MPA was classified using the CHCC definition
and surrogate markers for renal vasculitis. Finally, PAN was classified using the CHCC definition. The
algorithm was validated by application to 20 cases from each centre and 99 from a single centre, followed by
a paper case exercise.
Results: A four-step algorithm was devised. It successfully categorises patients into a single classification.
There was good correlation between observers in the paper case exercise (91.5%; unweighted k= 0.886).
Conclusion: The algorithm achieves its aim of reliably classifying patients into a single category. The use of the
algorithm in epidemiology studies should permit comparison between geographical areas.

E
pidemiological studies suggest that the occurrence of
antineutrophil cytoplasmic antibody (ANCA)-associated
vasculitis (AAV; Wegener’s granulomatosis, microscopic

polyangiitis (MPA), Churg–Strauss syndrome (CSS) and poly-
arteritis nodosa (PAN) may vary between regions. Wegener’s
granulomatosis may be more common in the north of Europe,
whereas MPA is more common in the south1; PAN is now very
rare.2 Such variation in the prevalence of disease may reflect the
underlying environmental or genetic factors. However, the
classification of AAV has been an area of controversy for the
past 15 years; it is recognised that the methods used in the
classification of AAV may differ between centres and the results
of epidemiology studies must be interpreted with this in mind.

In 1990, the ACR published classification criteria for
vasculitis.3 These criteria did not include MPA or ANCA. The
ACR criteria for Wegener’s granulomatosis and CSS have a
specificity of 92.0% and 99.7%, respectively, with a sensitivity of
88.2% and 85.0%.4 5 The criteria for PAN perform less well, with
a specificity of 86.6% and a sensitivity of 82.2%.6 In 1994, the
Chapel Hill Consensus Conference (CHCC) produced defini-
tions for vasculitis.7 They included MPA, but were not intended
as classification criteria. They recognised that histological data
would not be available for all patients, especially when the
clinical condition of the patient might preclude obtaining
appropriate biopsy samples or when the sample might not be
representative and might miss salient histological features. The
concept of surrogate markers of vasculitis was therefore
introduced, but a list of markers was not provided. In addition,
the importance of ANCA in diagnosis was recognised. However,
neither surrogate markers nor ANCA were included in the

definitions. Although the ACR criteria and CHCC definitions
are widely used, there is no agreement as to how they should be
applied.

There have been two major attempts at adapting the CHCC
definitions for classification. Hagen et al8 used the CHCC
definitions in a study assessing the standardisation of ANCA
assays. The same methods have been used in the EUVAS
clinical trials.9 The authors accepted that histological data were
not available for all patients and used surrogate markers for
vasculitis. There was no attempt to validate this scheme, and
use of ANCA was specifically excluded.

Sorensen et al10 evaluated the use of the CHCC definitions
with surrogate markers as diagnostic classification criteria in
AAV. They found the definitions supplemented with surrogate
markers to be unhelpful in diagnosis, and proposed new
diagnostic criteria for the diagnosis of Wegener’s granuloma-
tosis and MPA. Application of the Sorensen diagnostic criteria
to a cohort of patients with AAV collected via a prospective
vasculitis register also suggested that the criteria for MPA were
not helpful for classification purposes; 50 of 55 patients who
fulfilled the ACR classification for Wegener’s granulomatosis
also could be classified as MPA.11

Abbreviations: AAV, ANCA-associated vasculitis; ACR, American
College of Rheumatology; ANCA, antineutrophil cytoplasmic antibody;
CHCC, Chapel Hill Consensus Conference; cPAN, classic polyarteritis
nodosa; CSS, Churg–Strauss syndrome; HSP, Henoch Schonlein purpura;
IIF, indirect immunofluorescence; MPA, microscopic polyangiitis; MPO,
myeloperoxidase; PAN, polyarteritis nodosa
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The absence of MPA from the ACR criteria has led to
attempts to use both these criteria and the CHCC definitions in
parallel. Unfortunately, this results in an unacceptable degree
of overlap between MPA and PAN. The Norfolk group applied
the ACR criteria and CHCC definitions in parallel to a
prospective cohort of 99 patients from a well-defined popula-
tion. They also applied a clinical classification published by
Lanham in 1984 for CSS as in their experience some patients
with a clinical diagnosis of CSS cannot be classified by either
CHCC or ACR criteria.12 13 Application of the ACR criteria alone
resulted in significant overlap between diagnoses (fig 1A).
Applying the CHCC definitions without surrogate markers or
ANCA resulted in no overlapping diagnoses, but 37 patients
could not be classified (fig 1B).14

In fields such as epidemiology, accurate and comparable
classification is crucial to the interpretation of results from
different groups.

To discuss these issues, a group of doctors interested in the
epidemiology of vasculitis met at the European Medicines
Agency in September 2004 and January 2006. The aim of these
meetings was to develop a consensus on the application of the
CHCC definitions and the ACR criteria for AAV and PAN, which
could be used to facilitate the comparison of epidemiological
data. The underlying principles were that each patient should
be classified only into a single category and that there should be
a minimum number of unclassified patients. The group did not
set out to develop new criteria, but to agree on a common
method for using the existing, albeit imperfect, tools, incorpor-
ating, where necessary, surrogate markers and ANCA. The final
outcome was an algorithm that could be readily applied to all
patients with a diagnosis of AAV and PAN.

METHODS
Purpose of algorithm
It was agreed initially that the algorithm was to be used for
patients with a clinical diagnosis of AAV and PAN, for the
purpose of classification in epidemiological studies. PAN was
included in the algorithm because patients classified as PAN by
ACR may have MPA by the CHCC.

Development of algorithm
The group considered the ACR criteria for CSS, Wegener’s
granulomatosis and PAN together with the CHCC definitions of
CSS, Wegener’s granulomatosis, MPA and classic polyarteritis

nodosa (cPAN). In addition, the Lanham criteria for CSS13 were
considered because it has been shown that some patients with
CSS fulfil only these criteria.12

By consensus it was agreed to apply the classification criteria
for individual diagnoses in a stepwise manner. It was agreed to
give priority to the ACR criteria for CSS and Wegener’s
granulomatosis and apply these first because they have been
validated, and were specifically designed as classification
criteria.3 4 In addition, the CHCC considered MPA to be a
diagnosis of exclusion after CSS and Wegener’s granuloma-
tosis.

The ACR criteria for CSS have the highest specificity and
were applied first (fig 2, step 1). A few patients with CSS may
only be classified using the Lanham criteria and therefore this
was included in the first stage.12 It was recognised that some
patients clinically diagnosed with other vasculitis might be
classified as having CSS, but the number of patients affected
was thought to be very small and the effect would be the same
in each centre applying the algorithm.

The second stage was to classify Wegener’s granulomatosis
(fig 2, steps 2a–d). The ACR criteria were applied first as they
have been validated with high specificity and sensitivity.3 Then
the CHCC definitions were applied using only the strict
histological definitions, not surrogate markers or ANCA. For a
classification of CHCC Wegener’s granulomatosis, there had to
be evidence of granulomatous change on biopsy. Small-vessel
vasculitis alone would be classified as CHCC MPA. The next
stage was to distinguish between Wegener’s granulomatosis
and MPA. Surrogate markers for Wegener’s granulomatosis
were defined. A patient was to be classified as having
Wegener’s granulomatosis if there were surrogate markers for
Wegener’s granulomatosis and histological evidence compatible
with MPA. If histological evidence was not available but
surrogate markers were present and ANCA (either c/pANCA or
proteinase 3/myeloperoxidase (MPO)-ANCA) was detected,
then the patient was classified as having Wegener’s granulo-
matosis.

The third and fourth stages were to distinguish between MPA
and classic PAN using the CHCC definitions for MPA and cPAN
and surrogate markers for renal vasculitis and ANCA (fig 2,
steps 3 and 4). The presence of histologically proved small-
vessel vasculitis or glomerulonephritis differentiates MPA from
cPAN. ANCA was considered to be a feature of MPA and not
cPAN.15 The ACR criteria for PAN were not included in the
algorithm because they have relatively poor specificity6 and
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Figure 1 Results of the application of (A) the American College of Rheumatology (1990) criteria and (B) the Chapel Hill Consensus Conference definitions
for Wegener’s granulomatosis (WG), Churg–Strauss syndrome (CSS), microscopic polyangiitis (MPA) and polyarteritis nodosa (PAN) to a cohort of 99
patients. Data from Lane et al.14
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many patients classified as ACR PAN also fulfil other
classification criteria (fig 1).

Patient definition
Before entering the algorithm, a patient must fulfil the entry
criteria for a clinical diagnosis of AAV or PAN (box 1). The key
feature is that the patient must have a clinical condition
compatible with AAV or PAN and that no other condition is
more likely. The algorithm is to be applied using clinical
features that have ‘‘ever’’ been present during the course of the
disease, not only at diagnosis. The patient should have been
followed for at least 3 months where possible. Patients who do
not survive for 3 months or are lost to follow-up should be
included, provided they are considered to have a clinical
diagnosis of AAV or PAN. The following provisos were made
for the application of the classification scheme: (1) ACR criteria
must be applied strictly—that is, peripheral blood eosinophilia
must be .10% (or .1.56109/l) for CSS and fixed infiltrates
must be present on chest x ray for .1 month for Wegener’s
granulomatosis3; (2) CHCC definitions refer to the histological
definitions only and should not include the use of ANCA or
surrogate markers7; (3) surrogate markers for Wegener’s

granulomatosis (granulomatous disease) refer to symptoms
suggestive of granulomatous disease affecting the upper and
lower respiratory tract (in all cases other causes must be
excluded; box 2).

Validation
The proposed algorithm (fig 2) was subjected to a three-stage
validation process:

(1) The algorithm was initially tested on 99 patients with
AAV/PAN from a single centre (Norwich, UK). The patients
were part of a cohort of AAV/PAN from a well-defined
population and have been described elsewhere.14

(2) Face validity was tested by each member of the group
(except Norwich) using 20 of their own cases with a known
clinical diagnosis of AAV/PAN.

After stages (1) and (2), minor modifications to the
algorithm were made, including adding the Lanham criteria
at step 1.

(3) The algorithm was then tested using paper cases. A panel
of 80 paper cases was developed. These were adapted and
modified from a collection of paper cases originally written for
evaluation of the BVAS scoring system for systemic vasculitis.

Figure 2 Classification algorithm. ACR,
American College of Rheumatology; CHCC,
Chapel Hill Consensus Conference; cPAN,
classic polyarteritis nodosa; CSS, Churg–
Strauss syndrome; MPA, microscopic
polyangiitis; MPO, myeloperoxidase; PR3,
proteinase 3; polyarteritis nodosa; WG,
Wegener’s granulomatosis.
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The distribution of disease subtypes in the 80 cases represents
the relative frequency with which they occur in many
communities: Wegener’s granulomatosis . MPA . CSS .

PAN. Within the panel, there were some cases that did not fulfil
the entry criteria and some that were unclassified using the
algorithm. Each classifier was sent 20 cases randomly selected
from the 80 cases; again the proportions reflected the disease
frequency in the community. Each classifier was asked to
classify each case as Wegener’s granulomatosis, MPA, CSS,
PAN or unclassified. The results from each classifier were then
assessed against a standard classification that was agreed by
consensus between RW and SL after circulation of the cases.
Agreement was assessed by calculation of the percentage
agreement and the unweighted k coefficient.

A second meeting was held in January 2006 to agree on any
modifications that might be required after the validation
exercise.

Ethical committee approval for the study using the Norwich
cohort of patients was obtained from the Norwich Local
Research Ethics Committee.

RESULTS
By consensus, an algorithm was constructed using the
principles outlined above. Figure 2 shows the final version of
the algorithm. There are four exits from the algorithm (CSS,
Wegener’s granulomatosis, MPA, cPAN). There are however
four possible routes to Wegener’s granulomatosis and two to
MPA.

The initial face validation and application to the cohort of 99
patients resulted in some minor modifications, mainly to the
wording. No changes were made to the sequence of the steps.
After the first application, three patients with CSS were
unclassified in line with previous experience.12 The Lanham

Box 1 Entry criteria and definitions

A clinical diagnosis of antineutrophil cytoplasmic antibody
(ANCA)-associated vasculitis (AAV) or polyarteritis nodosa
(PAN) must first be made and where possible the patient
followed for a minimum of 3 months. The patient must be aged
>16 years at the time of diagnosis. The following three criteria
must be fulfilled before classification:

(A) Symptoms and signs characteristic or compatible (If point
1 under B is negative, symptoms/signs must be characteristic of
primary vasculitis; if it is positive, symptoms/signs must be
compatible but not necessarily characteristic) with a diagnosis
of AAV or PAN

(B) At least one of the following:

– Histological proof of vasculitis (including necrotising
glomerulonephritis) and/or granuloma formation
(granuloma are defined according to the American
College of Rheumatology (ACR, 1990) criteria for
Wegener’s granulomatosis—as histological changes
showing granulomatous inflammation within the wall
of an artery or in the perivascular or extravascular area
(artery or arteriole)3)

– Positive serology for ANCA (proteinase 3-ANCA or
myeloperoxidase-ANCA; indirect immunofluorescence
result alone is acceptable only if ELISA is unavailable in
a centre or the diagnosis was made before 1995)

– Specific investigations strongly suggestive of vasculitis
and/or granuloma (neurophysiology must show mono-
neuritis multiplex) (from angiography; either magnetic
resonance angiography or coeliac axis angiography in
PAN), thoracic or neck magnetic resonance imaging/
computed tomography imaging (showing retro-orbital
or tracheal disease; neurophysiology) (the presence of
IgA in a renal or skin biopsy is suggestive of Henoch
Schonlein purpura (HSP). Detection of antiglomerular
basement membrane (GBM) antibodies is suggestive of
Goodpasture’s syndrome. However, we recognise that
both IgA deposits and anti-GBM antibodies may occur
concurrently with ANCA-positive vasculitis. The exclu-
sion of cases of HSP/Goodpasture’s is left to the
individual clinician)

– Eosinophilia (.10% or .1.56109/l)

(C) No other diagnosis to account for symptoms/signs. The
following are specifically excluded

– Malignancy
– Infection (including hepatitis B and C, HIV, tuberculosis,

subacute bacterial endocarditis)
– Drugs (including hydralazine, propylthiouracil, cocaine

and allopurinol)
– Secondary vasculitis—rheumatoid arthritis, systemic

lupus erythematosus, Sjögren’s syndrome, connective
tissue disease

– Behcet’s disease, Takayasu’s arteritis, giant cell arteritis,
Kawasaki’s disease, essential mixed cryoglobulinae-
mia, Henoch Schönlein purpura, anti-GBM disease

– Vasculitis mimics—for example, cholesterol embolism,
calciphylaxis, catastrophic antiphospholipid antibody
syndrome, atrial myxoma

– Sarcoidosis and other non-vasculitic granulomatous
disease

Box 2 Surrogate markers for vasculit is

Surrogate markers for Wegener’s granulomatosis (granuloma-
tous disease) refer to symptoms suggestive of granulomatous
disease affecting the upper and lower respiratory tract (in all
cases other causes must be excluded):

N Lower airways

– x ray evidence of fixed pulmonary infiltrates, nodules or
cavitations present for .1 month

– bronchial stenosis

N Upper airways

– bloody nasal discharge and crusting for .1 month, or
nasal ulceration

– chronic sinusitis, otitis media or mastoiditis for
.3 months

– retro-orbital mass or inflammation (pseudotumour)
– subglottic stenosis
– saddle nose deformity/destructive sinonasal disease

Only one surrogate marker is necessary to support a
diagnosis of Wegener’s granulomatosis.

Surrogate markers for renal vasculitis (glomerulonephritis)
are either

N haematuria associated with red cell casts or .10%
dysmorphic erythrocytes

N or 2+ haematuria and 2+ proteinuria on urinalysis
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criteria were therefore added to step 1. After this change, each
patient was successfully classified to a single diagnosis
(Wegener’s granulomatosis 56, CSS 19, MPA 24, cPAN 0) and
there were no unclassified patients. The algorithm was then
used to classify 20 cases in each centre; there was good
agreement between the classification produced by the algo-
rithm and the clinical diagnosis. However, some minor changes
were necessary. Step 2d was amended to recognise that the
occasional patient with Wegener’s granulomatosis is pANCA/
MPO-ANCA positive. Step 3a was modified to include ‘‘clinical
features and histology compatible with CHCC MPA’’. Renal
limited vasculitis was added to step 3b. Step 4 was changed to
include angiographic features of PAN.

After these changes, the classifiers were sent a total of 238
paper cases. There were 12 classifiers, all experienced in the
diagnosis and classification of patients with vasculitis (six
rheumatologists, two nephrologists, two internists, one epide-
miologist and one clinical immunologist). Two classifiers were
inadvertently sent only 19 cases. Compared with the standard
classification, agreement was obtained in 88 of 95 (92.3%) cases
of Wegener’s granulomatosis, 86 of 92 (93.4%) cases of MPA,
21 of 22 (95.4%) cases of CSS, 10 of 13 (76.9%) cases of PAN, 5
of 6 (83.3%) excluded cases and 8 of 8 (100%) unclassified
cases. The overall percentage agreement between the partici-
pants and the standard was 91.5%. The unweighted k statistic
was 0.885 (95% confidence interval 0.836 to 0.935), suggesting
very good agreement between the participating classifiers and
the standard.

The paper case exercise disclosed several minor difficulties,
including lack of clarity of the minimum urinary abnormality
that is acceptable as a marker of renal involvement (degree of
haematuria/proteinuria) and the number of surrogate markers
necessary for Wegener’s granulomatosis. These have been
modified in the final version of the guide to the algorithm
(box 1, box 2).

DISCUSSION
Using a consensus technique we have devised a practical
method of classifying patients with AAV or PAN. The data
presented here represent the first attempt to develop a
validated, coherent approach to the use of the ACR criteria
and the CHCC definitions in epidemiological studies. The
approach adopted uses a sequence of steps to place any patients
fulfilling the entry criteria into a single category. The proposed
algorithm seems to be a consistent way of classifying patients
with AAV into single categories with a minimum of unclassified
patients. The high level of agreement between the classifiers
and the standard diagnosis confirms the validity of our
approach and suggests a high degree of interclassifier relia-
bility.

The validation process produced some minor changes to
several steps, but no major rearrangement of the sequence,
suggesting that the approach using validated ACR criteria for
CSS and Wegener’s granulomatosis as the initial steps is both
logical and correct. Progression down the algorithm results in
greater reliance on histology, ANCA and surrogate markers, and
less on validated criteria. The Lanham criteria for CSS were
included because the past experience of the Norwich group and
the validation using the 99 cases showed that a few cases of
CSS are classifiable only using the Lanham criteria. We accept
that these have never been formally validated for this purpose.

A 3-month period with disease was included to improve the
certainty that a patient has vasculitis and not some alternative
disease process mimicking vasculitis. Patients who do not
survive for 3 months or are lost to follow-up should be
included, provided they fulfil the requirements given in box 1.

We have incorporated ANCA status, although it is not
included in the CHCC definitions or ACR criteria. The
importance of ANCA status was recognised by the CHCC;
ANCA is used by many clinicians as a marker for Wegener’s
granulomatosis, CSS or MPA, especially in situations where a
biopsy cannot be obtained. Therefore, its inclusion improves
patient inclusion. Ideally, both indirect immunofluorescence
(IIF) and ELISA results should be available.16 A pANCA with
negative proteinase 3-ANCA or MPO-ANCA specificity by
ELISA has a low specificity for vasculitis. Therefore, IIF
positivity alone should be accepted as a marker of vasculitis
only if an ELISA result is not available. For epidemiological
studies over many years, complete data may not be available,
but most units started using ELISA assays in and around 1995;
hence we suggest that IIF with ELISA be accepted only for the
period before 1995.

We did not set out to establish new criteria for AAV or PAN,
but to use existing criteria or definitions. One potential criticism
of this approach is that because there are no validated criteria
for MPA we gave primacy to Wegener’s granulomatosis and
CSS, thereby possibly reducing the frequency of MPA. This was,
however, the approach adopted by the CHCC. We have used
surrogate markers and ANCA in the algorithm, although
neither was included in the ACR criteria or in the CHCC
definitions. The CHCC accepted the concept of surrogate
markers but did not provide a list of markers. We have
developed by consensus a list of markers for Wegener’s
granulomatosis, reflecting those features most typical of
Wegener’s granulomatosis not occurring in MPA. It should be
emphasised that the algorithm was developed for the express
purpose of enabling comparison of epidemiological data across
different countries. Observed differences in incidence and
prevalence could then be attributed to variation in genetic or
environmental factors, without confounding by classification
differences.

One possible limitation of the algorithm is that it recognises
that some patients with a clinical diagnosis of Wegener’s
granulomatosis, particularly those with an eosinophilia, could
be classified as CSS. Also, some cases of adult Henoch
Schönlein purpura (HSP) may possibly be entered into the
algorithm, although they should be excluded if HSP is the
clinical diagnosis. It could be difficult to distinguish this
diagnosis if histological results including immunofluorescence
for IgA deposition are not available. Furthermore, an occasional
patient presents with an overlap between IgA-associated
disease and ANCA-positive vasculitis. If these patients have
features of ANCA-associated vasculitis, then they should be
entered. A similar concern exists for the small group of patients
who are positive for both ANCA and antiglomerular basement
membrane antibodies. In some patients, there may be
incomplete data, usually due to lack of histological data or
ANCA. It is hoped that by the use of surrogate markers for
Wegener’s granulomatosis and renal disease, the number of
unclassifiable patients can be minimised. Step 2d is potentially
contentious as it permits use of surrogate markers for
Wegener’s granulomatosis with a positive ANCA but with no
histological confirmation. It should be emphasised that the
starting point for inclusion in the algorithm is a clinical
diagnosis of vasculitis. This step is included to capture patients
with Wegener’s granulomatosis limited to the upper airways, in
whom biopsy may not be available. Another criticism is that
any classification system artificially divides patients into groups
depending on clinical symptoms and signs. It is not proved that
these divisions reflect underlying pathological processes or
differing aetiology. Many authors have the impression that
Wegener’s granulomatosis, MPA and CSS form part of a
spectrum of disease rather than entirely different diseases.17
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In conclusion, we have developed by consensus a method of
using both the ACR criteria and the CHCC definitions for
epidemiological studies in AAV and PAN. Clear entry criteria
are required before using the algorithm, to avoid inclusion of
patients with other conditions. The algorithm incorporates
surrogate markers for vasculitis and ANCA. The algorithm
needs to be tested further in patients with less-well-defined
disease, especially to assess whether patients with, for example,
HSP might be classified.
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Medicine, University of Versailles Saint-Quentin-en-Yvelines, Yvelines,
France
Thomas Hauser, Division of Clinical Immunology, University Hospital,
Zurich, Switzerland
Bernhard Hellmich, University of Lubeck, Lubeck, Germany
Wenche Koldingsnes, Department of Rheumatology, University Hospital
Northern Norway, Tromsw, Norway
Alfred Mahr, Department of Internal Medicine, Hôpital Cochin Paris, Paris,
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