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1 | INTRODUCTION

Urticarial vasculitis (UV) is a rare chronic inflammatory disease pre-
senting with long-lasting wheals with or without angioedema® and
the histopathological finding of leukocytoclastic vasculitis.? In pa-
tients with UV, chronic wheals are often accompanied by burning and
pain sensation. The pathogenesis of UV is unclear. Symptoms appear
likely due to the deposition of immune complexes in the vessels and
activation of the complement system.*>* Based on the consumption of
complement as a marker of complement activation, normocomple-
mentemic urticarial vasculitis (NUV, approx. 80% of UV patients) is
distinguished from hypocomplementemic urticarial vasculitis (HUV).?
The clinical spectrum in UV patients varies and comprises systemic
symptoms (especially in patients with HUV) such as musculoskeletal
complaints, fever, fatigue, and other organ involvement.® Treatment
of UV patients is often difficult as no approved drugs exist and the
use of off-label drugs shows limited efficacy and/or severe side ef-
fects.” In addition, the quality of life in UV patients is significantly
impaired which is associated with long disease duration, high symp-
tom burden, and high need for therapy.!

Chronic spontaneous urticaria (CSU) is the main differential
diagnosis of UV.2%? The clinical presentation of UV and some forms
of severe CSU with systemic complaints displays considerable over-
lap,%° which can complicate the diagnosis of UV. In fact, up to 27% of
patients initially presenting with CSU are diagnosed with UV over
time.* The use of skin biopsy, the gold standard for diagnosing UV, is
limited by its invasiveness and lack of clear criteria for its indication.?
Leukocytoclasia, fibrin deposits within the lumen and inside the wall,
and extravasated erythrocytes have been recently suggested as
histologic criteria for UV, although their further validation is neces-
sary.'? Besides histopathological findings, additional validated clinical
criteria for the diagnosis of UV are needed. Currently, the manage-
ment of UV patients is challenging for physicians, as no clinical
guidelines, diagnostic criteria, or treatment algorithms exist.*®

A subpopulation of CSU patients shows signs and symptoms
characteristic of UV, for example, wheal duration >24 h (26%),

Results: The panel agreed that essential criteria to guide a skin biopsy in patients
with recurrent wheals should include at least one of the following features: wheal
duration >24 h, bruising/postinflammatory hyperpigmentation, and systemic
symptoms. Leukocytoclasia and fibrin deposits were identified as a minimum set of
UV histological criteria. As agreed by the panel members, CSU and normocomple-
mentemic UV (NUV) may coexist in some patients.

Conclusions: The use of established criteria for the diagnosis and differential
diagnosis of UV in patients with recurrent wheals can help guide the diagnostic
approach and prompt earlier treatment. Further studies should investigate whether
CSU and NUV are different entities or part of a disease spectrum.

chronic spontaneous urticaria, chronic urticaria, consensus, diagnostic criteria, diagnosis,
unmet needs, urticarial vasculitis

bruising of the skin (9%), and systemic symptoms, for example,
abdominal pain.’*®> UV in some patients responded to therapy with
omalizumab, an anti-IgE monoclonal antibody.® This suggests that
UV and CSU could coexist in some patients and that CSU patients
might develop UV over time and/or vice versa. For example, several
skin biopsies performed in the same CSU patient over time showed
both signs of urticaria and UV.'7:18

Therefore, several questions have been raised by research and
experts: (1) Should CSU be differentiated from both forms of UV, that
is, NUV and HUV, or one of them? (2) Can UV and CSU coexist in the
same patient and if so, is there a time continuum or are they separate
entities? (3) What are the criteria for differential diagnosis between
UV and CSU? and (4) What clinical and laboratory criteria should be
used as indicators to perform a skin biopsy in a patient with recurrent
wheals?

To address these questions, we launched the Taskforce of the
European Academy of Allergy and Clinical Immunology (EAACI) with
the aim of bringing together experts from across Europe to highlight
unmet needs in differential diagnosis between CSU and UV and to
develop, standardize, and harmonize diagnostic criteria for UV. To
the best of our knowledge, there are no previously reported attempts
to reach a consensus on the diagnostic criteria for this rare and

difficult-to-treat disease.

2 | METHODS
2.1 | Participant selection

The EAACI taskforce was established by KK (chair) and MG (secre-
tary) in 2019 and with the further contribution of PK and HB, they
represented the steering committee of this taskforce. The steering
committee was responsible for the development of the project,
overseeing the overall process, and managing the Delphi survey. In
consultation with the chair and the secretary, 12 UV experts were

selected for the invitation to the Delphi panel on the basis of
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involvement with scientific research and clinical care on UV. The final
Delphi panel comprised 13 experts, the core expert group (all co-
authors of this manuscript), and represented 6 countries (Germany,
Italy, Spain, Portugal, United Kingdom, and Turkey). In order to gain a
robust consensus, the consensus statements and recommendations
were additionally evaluated by 130 worldwide urticaria specialists,
mostly from Europe, the Americas, and Asia (n = 115 from Urticaria
Centers of Reference and Excellence [UCAREs]Y’) (Table S1). No
honoraria were paid for participation, but travel expenses and ac-
commodation for two face-to-face meetings were covered by EAACI.
Local ethics committee approval was not required as patients were

not involved in this study.

2.2 | Delphi process

The Delphi process was performed between November 19, 2019, and
December 12, 2022, similarly as described before (Figure 1, Fig-
ures $1-54).2° The prolonged time frame of the process was due to
the limitations of scientific interactions during the COVID-19
pandemic. We conducted four anonymous electronic Delphi survey

rounds. Consensus was defined a priori as agreement by at least 85%

of respondents.?* Each survey round was scheduled for a period of
2 weeks. Google Forms software (Google, Mountain View, California,
USA) and the online survey platform SurveyMonkey (SVMK Inc, San
Mateo, California, USA) were used.

The Delphi process comprised three rounds within the core
expert group of 13 members, with minor changes in the questions in
each survey in order to increase the level of precision. In round 1, 11
questions were prepared by the steering committee in order to
better define unmet needs and to establish consensus on the diag-
nostic approach of CSU versus UV. The results of round 1 of the
Delphi process were discussed with the whole expert group at a
taskforce meeting at the EAACI annual congress in Lisbon in June,
2019. After a new face-to-face meeting of the taskforce at the Global
Urticaria Forum in Istanbul in 2019, a round 2 questionnaire was
generated based on the results of round 1. The digital survey was
shared with all experts and until November 2021, all 13 experts
participated in the survey. In round 3, a questionnaire with 10
questions was developed based on the results of round 2. Until
November 2022, all 13 experts participated in the survey. Based on
the results of the third round, the expert opinions were aggregated
and a set of expert consensus statements and questions was pre-

pared by the steering committee and shared with the urticaria

(" EAACI Taskforce was established in 2019 by Steering committee members (n=4) )
Literature review to define project scope and identify potential study participants
Consultation with authors of urticaria guideline regarding scope of the study

\_ Development of initial statements and piloting survey instrument Y,
4
( Round 1 Survey (n=13 core experts) )

» 7 closed questions
— 6 consensus (86%)
— 1 no consensus (14%)

[

\_ * 4 open guestions Y,
<L
4 Round 2 Survey (n=13 core experts) )

* 6 closed questions

— 5 consensus (83%)

— 1 no consensus (17%)
* 5 open questions

-

~~

4 Round 3 Survey (n=13 core experts) )
» 3 closed questions

— 2 consensus (67%)

— 1 no consensus (33%)

\_ * 7 open questions J
~~
( Round 4 Survey (n=130 urticaria specialists) )

» 8 demographic questions
» 22 closed questions
— 11 consensus (50%)

\_ — 11 no consensus (50%) J
N~
[ 11 consensus statements ]

FIGURE 1 Flowchart of Delphi consensus process. A summary of the actions taken during each step of the Delphi consensus process is

shown.

85U8017 SUOWILIOD BAIIRID) 8|qedl|dde ayy Aq peusenob ke sejolie VO ‘@SN JO'Se|N 10} Aeiq18UlUO 48] UO (SUONIPUCD-pUR-SLUBIAL0D A8 |Im" AfeIq1jBU1|UO//SANY) SUORIPUOD PUe SWiB | 8U 88S *[1202/T0/ZT] uo ARiqiTaulluo Ae|IM eJquwiioD 8 apepsieAlun AQ GOEZT ZHP/Z00T 0T/I0pA0d A8 |imAreIq Ul uo//:Sdny Wo.j pepeojumod ‘0T ‘€202 ‘2202502



1%

4 of 9 |

KRAUSE ET AL

EAACI

specialists. The survey was advertised at the Global Urticaria Forum
in December 2022 in Berlin, Germany. Until December 12, 2022, 130
urticaria specialists participated in the fourth round of the Delphi
process and completed the survey. The final set of consensus state-
ments was prepared on the basis of >85% agreement of both the
core expert group and urticaria specialists (Table 1). Consensus
statements and recommendations were developed into a flowchart
to support the diagnosis and differential diagnosis of UV, which was

reviewed by the core expert group before receiving final approval.

3 | RESULTS
3.1 | Overview of the Delphi process

Most of the core experts were dermatologists with a median (IQR) of

20 (15-28) years of experience in the treatment of patients with UV

Unmet needs in differential diagnosis between UV and CSU

o The definition of the diagnostic limits between chronic spontaneous urticaria (CSU)

and urticarial vasculitis (UV) is an unmet need (100/88%)

e The existent definition of UV is wheals or erythematous plaques persisting for

and CSU. Among 130 urticaria specialists, 73 were allergists (56%),
with a median (IQR) of 15 (10-25) years of experience in the treat-
ment of patients with UV (Table S1).

We collected 100% of responses for rounds 1, 2, and 3 among
the core experts, and a consensus was reached on 6 (86%), 5 (83%),
and 2 (67%) of closed questions for rounds 1, 2, and 3.

Based on the experts' opinions, 22 consensus statements were
prepared (Table S2). Urticaria specialists agreed with 11 (50%) of
them. Final consensus statements based on >85% agreement of both
experts and urticaria specialists are summarized in Table 1.

3.2 | Consensus statements for unmet needs in
differential diagnosis between UV and CSU

Respondents overwhelmingly agreed that the definition of the diag-
nostic limits between CSU and UV is an unmet need. Furthermore,

TABLE 1 Summary of consensus
statements after the final fourth round
of the Delphi survey (% agreement core
experts/urticaria specialists).?

>24 h combined with the histopathologic findings of leukocytoclastic vasculitis

(93/96%)

e The main diagnostic unmet need is to distinguish CSU from normocomplemente-

mic UV (and not from HUV) (85/86%)

e The main diagnostic unmet need is to examine whether CSU and NUV are different
entities or part of a disease spectrum presenting with wheals (100/94%)
e Further studies are necessary to better characterize the differences and similar-

ities in CSU and UV patients (100/99%)

Coexistence of UV/NUV and CSU in same patients

e There is coexistence between CSU and NUV symptoms (e.g. transient wheals and
long-lasting lesions with bruising) in some patients at the same time (100/92%)

Clinical and laboratory criteria for differential diagnosis

e Long wheal duration (>24 h), bruising/postinflammatory hyperpigmentation, and
systemic symptoms (e.g. abdominal pain, fever, and/or joint pain) are the main
criteria for performing a skin biopsy in a CSU patient for differential diagnosis with

urticarial vasculitis (100/92%).

e One or two of these findings but not necessarily all three (systemic symptoms,
bruising/postinflammatory hyperpigmentation and/or long wheal duration) are
enough to perform a skin biopsy in a CSU patient for differential diagnosis with

urticarial vasculitis (100/87%).

e Leukocytoclasia and fibrin deposits on the vessel walls are required as a minimum
set of criteria to establish a histopathologic diagnosis of UV (92/93%).

o |f skin biopsy cannot be performed for any reason to differentiate between NUV
and CSU, long wheal duration (>24 h) and bruising/purpura/postinflammatory
hyperpigmentation are major criteria for possible diagnosis of NUV in a patient

with recurrent wheals (85/86%).

o ANA and CRP are laboratory tests that should be performed in addition to skin
biopsy in the case of occasional occurrence of long-lasting lesions with transient

purpura/bruising in a patient with recurrent wheals (92/91%).

?Based on the three rounds of Delphi survey of core experts, all coauthors of this publication, 22
statements have been prepared with consensus 85% or more. One hundred thirty urticaria
specialists, dermatologists and allergists, most from the Urticaria Centers of Reference and
Excellence (UCARE) worldwide, were asked to agree or disagree with the consensus statements.
Statements that did not reach consensus (<85%) for core experts or urticaria specialists are not

shown and are included in Table S2.
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93% of core experts and 96% of urticaria specialists agreed that the
existent definition of UV is wheals or erythematous plaques per-
sisting for >24 h combined with the histopathologic findings of leu-
kocytoclastic vasculitis. However, some experts have expressed
doubts that all classic signs of leukocytoclastic vasculitis are seen in
all UV patients.

From the agreed statements, there is an unmet need to differ-
entiate between CSU and NUV (core experts/urticaria specialists: 85/
86%), whereas hypocomplementemic UV (HUV) is considered by
many urticaria specialists (though without consensus, 85%/80%) a
different entity with no overlap with CSU.

Almost all core experts and urticaria specialists agreed that the
main unmet diagnostic need is to examine whether CSU and NUV are
different entities or part of a disease spectrum presenting with
wheals. Finally, almost all core experts and urticaria specialists
concluded (100/99%) that further studies are necessary to better
characterize the differences and similarities between CSU and UV
patients (Table 1).

3.3 | Consensus statements for coexistence of NUV
and CSU in the same patient

The expert group agreed that CSU and NUV can coexist. Thus, CSU
patients may occasionally show signs and symptoms of UV, for
example, lesions lasting 24 h or more, which progress to transient
purpura or bruising before resolution. Although many core experts
agreed that CSU and NUV are part of a disease continuum rather
than two different entities, only half of the urticaria specialists
approved this consensus (Table S2).

3.4 | Consensus statements for differential
diagnosis between NUV and CSU

The core experts and urticaria specialists agreed that a wheal dura-
tion of >24 h and resolution of lesions with residual signs, for
example, bruising/postinflammatory hyperpigmentation, as well as
systemic symptoms (e.g. abdominal pain, fever, and/or joint pain)
should prompt performing lesional skin biopsy in a patient with
recurrent wheals. One or two of these clinical findings but not
necessarily all three (in the first place bruising/purpura/post-
inflammatory hyperpigmentation) are considered to be sufficient to
recommend a skin biopsy in a patient with recurrent wheals
(Figure 2).

It was agreed that the following histologic criteria establish a
histopathologic diagnosis of UV: leukocytoclasia and fibrin deposits in
the vessel walls. The agreed laboratory criteria in addition to the skin
biopsy were anti-nuclear antibodies (ANA) and C-reactive protein
(CRP) (Table 1).

If skin biopsy cannot be performed for any reason for the dif-
ferential diagnosis between NUV and CSU, the core expert group and

urticaria specialists agreed that long wheal duration (>24 h) and

bruising/purpura/postinflammatory hyperpigmentation support the
diagnosis of NUV in a patient with recurrent wheals (85/86%), but a
skin biopsy is necessary to confirm the diagnosis of NUV (Table 1).

4 | DISCUSSION

The results of this international EAACI taskforce underline the unmet
needs in UV research and propose criteria for the diagnosis of UV
and its differential diagnosis with CSU.

In many cases, HUV can be easily differentiated from CSU due to
its severe course, systemic symptoms, low levels of complement
components C3, C4, and underlying disease,> features rarely seen in
CSU patients.>?? Therefore, most experts agree that HUV is a
different entity and the main diagnostic unmet need is to distinguish
CSU from NUV rather than HUV. NUV diagnosis is challenging as
indicated by a longer diagnostic delay in NUV versus CSU and HUV
patients (median 21 vs. 6 vs. 5 months).%*°

There is consensus that the main diagnostic need is to examine
whether CSU and NUV are different conditions or a part of an illness
spectrum presenting with recurrent wheals. Only 61% of experts
manage patients with coexistent CSU and NUV (mostly in <10% of
patients). Some experts saw occasional patients progress from one
condition to the other (and back again). In the literature, CSU cases
with occasional clinical features attributed to UV such as post-
inflammatory hyperpigmentation have been described,'>* however
those cases did not show significant differences in lesional histopa-
thology compared to CSU patients without these features.?® In line
with this, experts mostly agreed that clinical aspects of transient
bruising and/or histology with minor “vascular aggression” (minor
leukocytoclasia or red blood cell extravasation) may occur in CSU,
particularly during severe episodes, although this is considered to be
rare. However, the experts did not agree on the implementation of
further diagnostic tests and/or a change of diagnosis in case of oc-
casional occurrence of long-lasting lesions with transient purpura/
bruising in a CSU patient. To sum up, the question of whether CSU
and NUV are distinct entities or a part of the disease continuum is
still open and should be addressed in further prospective studies with
long-term follow-up and multiple biopsies.

Skin biopsy and its histopathologic analysis are considered the
gold standard for the diagnosis of UV.?2 However, its relative inva-
siveness limits the use of skin biopsy, and strict clinical criteria for its
indication are needed. The core expert group and urticaria specialists
agreed that a wheal duration of >24 h, resolution of lesions with
residual signs, for example, bruising/postinflammatory hyperpig-
mentation, and systemic symptoms (e.g. abdominal pain, fever, and/or
joint pain) are the main criteria for performing skin biopsy in a patient
with chronic recurrent wheals for differentiating between CSU and
UV. The recent UVERSICU study shows that patients with wheals of
>24 h duration, post-inflammatory skin hyperpigmentation, and fa-
tigue at disease onset have a 7.3-, 4.1-, and 3.1-fold higher proba-
bility of UV diagnosis, respectively.® In the literature, the reported

rates of bruising/postinflammatory hyperpigmentation in CSU versus
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wheals or wheals

longer than 6 weeks
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over time

and angioedema for >

1-2 clinical symptoms are present:

- wheals lasting > 24h

- post-inflammatory hyperpigmentation
- systemic symptoms

Occasional
(transient)

Persistent

Wheals >24h ok
+ postinflammatory biopssy"r:ot
hyperpigmentation e

are present?

Perform skin biopsy
and assess ANA, CRP

If ANA+ and/or
CRP+ exclude
underlying
disease®

Leukocytoclastic vasculitis
in skin biopsy?*

[ Yes
L 1

4{ Urticarial vasculitis

)

‘ Assess complement levels

L e | |

Chronic spontaneous urticaria

!

‘ ‘ Good clinical response to ‘

C3,C4 antihistamines, omalizumab?
I
[ |
‘ Normal ‘ ‘ Decreased ‘ Yes
Normocomple- Hypocomple- treoatt?:ernt
mentemic mentemic Continue options?
urticarial urticarial treatment Reevaluation
vasculitis vasculitis

of diagnosis

FIGURE 2 The algorithm of differential diagnosis between urticarial vasculitis and chronic spontaneous urticaria in patients initially
presenting with chronic recurrent wheals. ANA, Antinuclear antibodies; CRP, C-reactive protein. *Leukocytoclasia and fibrin deposits on the
walls of the vessels. $Mostly infection and autoimmune diseases, rarely autoinflammatory disease. #Diagnosis of UV is highly probable but

must be confirmed by skin biopsy.

UV patients range from 9% to 21% and 48%-93%, respec-
tively. 24191 Similarly, the reported rates of wheal duration of >24 h
in CSU versus UV are 21%-26% versus 63%-94%.%1%1* Experts did
not agree on whether lesions appear on the same (69%) or different
body sites (23%) in CSU versus UV patients. Several experts assumed
that the lower extremities are more often affected by UV but not
CSU. No clear difference in wheal distribution between CSU and UV
patients was seen in the UVERSICU study using body maps.'®
Twelve experts specified systemic symptoms as an important
diagnostic clue to suspect UV. Fever, arthralgia or arthritis, and mal-
aise or fatigue were reported most frequently (100%, 92%, and 50%,
respectively). Among patients with CSU and UV included in the
UVERSICU study, 52% and 73%, respectively, had systemic symp-
toms,*® among them joint pain in 18% versus up to 73%, abdominal
pain in 12% versus up to 59% and fever in 15% versus up to 49%.>¢1°
Lastly, all three features combined, that is, ever occurred wheal

duration of >24 h, bruising/postinflammatory hyperpigmentation, and

systemic symptoms, were seen in 5% of CSU patients and 37% of UV
patients.'®

An agreed minimum set of histological criteria to establish a
histopathologic diagnosis of UV included leukocytoclasia and fibrin
deposits on the vessel walls. Both features together with erythrocyte
extravasation have been recently proposed as part of a histological
diagnosis of UV.2? No consensus was reached for the question of
which lesions should be biopsied in a patient initially diagnosed with
CSU with suspicion of NUV. Here, some experts preferred a new
(early) lesion (wheal before bruising, 39%), the non-bruising area of a
lesion that is progressing to bruising (54%), or a late lesion already in
the bruising area (54%). Some experts suggested that a second biopsy
is needed in some cases for confirmation or clarification of unclear
results of the first one.

The agreed laboratory tests to perform in addition to skin biopsy
were ANA titers and CRP levels. Rates of ANA + reported previously
were 6.2% for CSU and 10.9%-35.5% for UV.>?42> Although CRP
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was elevated in a subpopulation of CSU patients and linked to dis-
ease activity (31% of patients, mean 0.8 + 0.7,'2 median 10.6 mg/
L2%), it was not as high as seen in UV patients (51.2% of patients,
mean 3.6 + 8.9,'2 median 17.9 mg/L?°). The increase in one or both
parameters in CSU and UV patients can point to an underlying dis-
ease, especially autoimmune disease, such as autoimmune thyroid
disease, Sjogren's syndrome, or systemic lupus erythematosus.?”
Nevertheless, up to now, no laboratory tests exist which may
differentiate between CSU and UV.

Many physicians worldwide who are not dermatologists do not
perform skin biopsies for UV diagnosis.'® The reasons for this may
include low awareness of urticaria guidelines as well as limited access
to skin histopathology expertise.'® Core experts/urticaria specialists
agreed that if skin biopsy cannot be performed for any reason for
differential diagnosis between NUV and CSU, long wheal duration
(>24 h) and bruising/purpura/postinflammatory hyperpigmentation
(persistent, not occasional) are major criteria for supporting the
diagnosis of NUV in a patient with chronic urticarial rash. We
recommend performing skin biopsies in any patient with recurrent
wheals with suspicion of underlying vasculitis. However, if not
possible, clinical criteria can help to avoid delays in proper treatment.

Our study has strengths and limitations. UV is a rare disease and
there are a limited number of experts who see these patients
worldwide.’®> We were able to evaluate responses from more than
100 urticaria specialists dealing with CSU and UV patients from
different specialized urticaria centers (UCARE) from 40 countries.
However, all urticaria specialists are dermatologists and allergists,
while UV patients might present, though rarely, to other specialists,
for example, rheumatologists. Lastly, almost all core experts are from
Europe and six of them have the same affiliation.

This Delphi survey allowed us to establish criteria for the diag-
nosis and differential diagnosis of UV in patients with recurrent
wheals. This can facilitate the diagnostic approach (e.g. help to
identify candidates for skin biopsy) and prompt earlier treatment.
There are several unmet needs which should be addressed by further
studies and initiatives. First, UV-specific parameters should be
implemented in the Chronic Urticaria Registry (CURE).?® Next,
criteria for distinguishing NUV from neutrophilic urticarial derma-
tosis?? should be developed, including the assessment of intensity
and interstitial distribution as well as the role and relevance of the
neutrophilic infiltrate. An additional consensus on UV histopathologic
features might help to address the bias associated with different time
points (early vs. late lesion) and localization (e.g. lower legs) of bi-
opsies. Furthermore, direct immunofluorescence on the skin biopsy
can show deposition of complement, fibrin, and immunoglobulins in
the blood vessels and/or along the basement membrane zone and its
value should be further assessed in UV. Finally, reliable biomarkers

and validated disease activity tools for UV are urgently needed.*°
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