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Greater understanding of molecular pathophysiology has led to the recognition that an excessive type 2 inflammatory
response is at the basis of the pathophysiology of several inflammatory diseases including atopic dermatitis (AD), asthma,
and chronic rhinosinusitis with nasal polyps (CRSwNP). Given the availability of biological agents that can permit manage-
ment of specific disease endotypes, this reinforces the need for detailed characterization of these diseases through a multi-
disciplinary approach. Herein, these three conditions are briefly overviewed and practical guidance for a multidisciplinary
approach to management is presented. Since type 2 inflammation is suppressed by steroids, drugs such as glucocorticoids
have long been the workhorse of medical therapy. However, steroids have well-known local and systemic adverse effects,
especially when used at high doses over prolonged periods of time, which is problematic when treating chronic diseases such
as AD, asthma, and CRSwNP. Moreover, a substantial proportion of patients remain refractive to therapy. In the attempt to
overcome these limitations, greater understanding of the molecular mechanisms of type 2 inflammation have led to the devel-
opment of targeted biological drugs such as dupilumab, a fully human monoclonal antibody that targets the o chain of the
IL-4 receptor. Dupilumab represents a unique therapy for type 2 inflammatory diseases and to date is the only therapy
approved for AD, asthma, and CRSwNP. In terms of multidisciplinary management of type 2 inflammatory conditions, the
main healthcare professionals involved include a dermatologist, pneumologist or allergologist, and ENT specialist. The
model proposed herein takes into account the complex management of patients with type 2 inflammatory conditions and the
new biological agents available. A multidisciplinary team can provide a central point for patient management, improve out-
comes and specialist referrals, reduce costs, and guarantee that the most appropriate therapeutic decisions are made, as well
as aid in management of adverse events. The multidisciplinary model should be structured and dedicated, but at the same
time simple and flexible in order to not risk slowing down the patient's care. At present, it is believed that a structured mul-
tidisciplinary approach is currently the best means to optimize care of patients with type 2 inflammatory conditions.
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Introduction

Multidisciplinary approaches are increasingly advocated in
many fields of medicine given the mounting complexity of diagno-
sis and management as well as the multitude of new therapies. In
asthma, for example, multidisciplinary care has been shown to
reduce hospitalizations and costs in difficult to treat patients who
are frequently admitted to hospital [1,2]. A multidisciplinary
approach is also considered useful in evaluating triggers and
response to treatment, and to address factors such as sleep patterns
that can negatively affect the quality of life [3]. Patients with diffi-
cult-to-treat asthma often require support from multiple specialist
services such as asthma specialists and pulmonary specialists, with
possible referrals for psychological support, physiotherapy, and
social care [1]. Thus, the care pathway can differ greatly depending
on the individual characteristics of the patient, disease, and comor-
bidities. In addition, to further complicate management, some bio-
logical therapies, such as dupilumab, are indicated for more than
one condition, and more than one specialist may be needed to eval-
uate and manage the individual patient.

Greater understanding of molecular pathophysiology has led to
the recognition that an excessive type 2 inflammatory response,
related to an overactive immune system response, is at the basis of
the pathophysiology of several inflammatory diseases including
atopic dermatitis (AD), asthma, and chronic rhinosinusitis with
nasal polyps (CRSwNP) [4-6]. The availability of biological
agents that can permit management of specific disease endotypes,
reinforces the need for detailed characterization of these diseases
through a multidisciplinary approach [7]. In this regard, GINA
now recommends that an integrated approach should be taken
towards management of asthma, favoring personalization of thera-
py [8]. The importance of a multidisciplinary approach has also
been highlighted in consensus recommendations from the ARIA-
ITALIA group on nasal polyposis when using biological agents to
manage the disease [9]. In AD, a consensus group recently con-
cluded that given the complexity of the disease and its comorbidi-
ties, a multidisciplinary approach is potentially useful [10]. For
AD, it has been further suggested that multidisciplinary treatment
approaches should include medical evaluation and management by
an AD specialist, along with education and nursing care, psycho-
logical support, and nutritional assessment [11]. In CRSwNP,
active  collaboration  between  otolaryngologists  and
allergists/immunologists has also been recently advocated in order
to optimize management [12]. However, despite such recommen-
dations, a multidisciplinary approach is not currently implemented
in a large proportion of settings. Thus, there is clear need to iden-
tify specific strategies for integrated management not only of adult
patients, but also for pediatric patients given the difficulties in tran-
sitioning to adult care.

With the overall objective of optimizing therapy for type 2
inflammatory diseases, the present report provides a brief
overview of these conditions and gives guidance for multidiscipli-
nary approaches to management using the practical model devel-
oped at Verona.

Type 2 inflammatory diseases and management

A type 2 immune response refers to a response that involves
both the innate and adaptive arms of the immune system (reviewed
in [5]). Type 2 immunity is characterized by activation of T helper
2 (TH2) CD4+ T cells and production of IgE antibodies by B cells.
The innate cellular response includes innate lymphoid cells,
eosinophils, basophils, and mast cells, as well as interleukin-4 (IL-
4)- and/or IL-13-activated macrophages. A type 2 response has
been linked several cytokines such as IL-4, IL-5, IL-9, IL-13, IL-
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25, and IL-33. Allergy is a systemic type 2 inflammatory response
to an allergen, and is a result of the complex interaction between
both genetic and environmental factors, with production of IgE and
anomalous immune responses [13]. As mentioned, it is now well
documented that type 2 inflammatory responses are at the basis of
atopic dermatitis (AD), asthma, and CRSwNP, as well as for
eosinophilic esophagitis, some forms of COPD, and other condi-
tions [4-6]. Given this, it is clear that the management of the indi-
vidual patient requires distinct approaches.

In this regard, since type 2 inflammation is suppressed by
steroids, these drugs have long been the workhorse of medical
therapy. However, steroids have well-known local and systemic
adverse effects, especially when used at high doses over prolonged
periods of time, which is problematic when treating chronic dis-
eases such as AD, asthma, and CRSwNP. Moreover, a substantial
proportion of patients remain refractive to therapy. In the attempt
to overcome these limitations, greater understanding of the molec-
ular mechanisms of type 2 inflammation have led to the develop-
ment of targeted biological drugs. A leading example is dupilumab,
a fully human monoclonal antibody that targets the a chain of the
IL-4 receptor [14]. The IL-4Ra subunit is shared by both IL-4 and
IL-13, which are key drivers in the TH2 response, and thus the
actions of both cytokines are diminished by dupilumab, thereby
decreasing TH2-mediated inflammation. Dupilumab represents a
unique therapy for type 2 inflammatory diseases and to date is the
only therapy approved for AD, asthma, and CRSwNP. Dupilumab
is now considered as the one of the most successful therapies that
target the IL-4R axis [15]. The availability of dupilumab can pro-
vide several benefits in terms of simplifying patient management,
but with the need to coordinate care among various specialists.
Dupilumab is thus an interesting alternative to more traditional
approaches and represents a new way to confer clinical benefits to
patients who present with more than one type 2 inflammatory dis-
ease.

Multidisciplinary approaches and multidimension-
al assessment

There are many theoretical benefits of a multidisciplinary
approach, which include the reduced need for documents to make
referrals, access to services and treatments that would otherwise be
inaccessible (e.g., radiological examinations, new biological treat-
ments), optimized flow of patients from primary to secondary to
tertiary care, management of adverse events, and obtaining a
detailed overview of the management of multiple therapies for
more than one pathology. Multidisciplinary care teams ensure
patient centrality, improvement of direct and indirect outcomes,
cost reduction, and more appropriate therapeutic decisions [16-18].
Patients with CRS also report higher rates of satisfaction with mul-
tidisciplinary care compared to standalone clinics [19] with evi-
dence of improved QoL (Quality of Life) and better control of
exacerbations in asthma patients [20]. Once a multidisciplinary
team is formed, there is a need for coordination of meetings and
communication between the various members. This sharing of
information and close follow up of the patient by a cross functional
team also promotes continuous education and an opportunity for
professional development, leading to better quality of patient care.

Considering multidisciplinary management, it should be high-
lighted that several registries in Italy have helped to shed light on
treatments offered and prevalence of comorbidities in patients with
type 2 inflammatory diseases. Analysis of data from the AIPO
(Associazione Italiana Pneumologi Ospedalieri) registry revealed
that out of about 1,300 patients with asthma, roughly 10% have
asthma in association with CRSwNP. In contrast, data from the
same registry suggest that an association of asthma with AD is rare
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(and vice versa). It will be interesting, and some efforts are current-
ly being made, to put together data from different national reg-
istries [21]. AtopyReg, together with SANI (Severe Asthma
Network in Italy), is a project that intends to create a single nation-
al register of cases of moderate and severe atopic dermatitis in
adults, regardless of the age at which the disease appeared [22].
Another such registry is RINET (Rhinosinusitis Italian Network)
[23]. For each patient in these registries, information is being col-
lected on onset of the disease, severity, comorbidities, clinical data,
and therapeutic management. All these registries thus highlight the
need for evaluation of comorbidities in patients with type 2 inflam-
matory disease, possibly by multiple specialists.

A model for multidisciplinary management

Notwithstanding the definite clinical need, there is little prac-
tical guidance in the literature on how to implement a multidisci-
plinary approach in daily practice for type 2 inflammatory dis-
eases. A shared diagnostic and therapeutic approach for manage-
ment of type 2 inflammatory disease should be based on well-
defined objectives (Table 1). The expert group further proposed a
flow chart for multidisciplinary management based on five steps,
as shown in Figure 1. The scheme firstly considers that the health-
care professional leading the team is different: pneumologist or
allergologist for asthma, ENT (Ear, Nose and Throat specialist) for
CRSwNP, dermatologist for atopic dermatitis, and pediatrician for
severe pediatric asthma. In step 1, patients are evaluated for the
signs and symptoms of severe type 2 inflammatory comorbidities.

For example, patients with asthma are assessed for signs of poly-
posis and atopic dermatitis. Step 2 consists of multidisciplinary
evaluation and staging of any suspected comorbidities, where
patients are sent to the most appropriate specialist for further
assessment, and the team leader is informed about diagnosis, stag-
ing, and recommended therapy. Step 3 has the important multidis-
ciplinary objective of identifying patients with a severe type 2
inflammatory disease who are potential candidates for a biological
therapy, wherein all specialists involved can make a shared treat-
ment recommendation. This can help ensure that the most appro-
priate therapy is being given, and that choice of suitability for a
biological therapy is carefully assessed [24]. Step 4 involves peri-
odic follow up assessment and evaluation by all specialists
involved in the patient’s care. Lastly, step 5 has the aim of multi-
disciplinary evaluation to confirm the recommended treatment
plan or change it at predefined intervals. The model proposed takes

Table 1. Primary objectives of a shared management plan.

A management plan for severe asthma should ensure

e Accessibility and appropriateness of therapy
e Homogeneity of care and quality of assistance
e Reduction of clinical and organizational inappropriateness
e Consolidate continuity of care
Accountability

CORE TEAM
Preumologist andior
ala i ENT specialist Dermatologist
STEP 1: identification of signs and symptoms of type 2 comorbidities
In patients with asthma, In patients with polyposis,
Evaluate signs and symptoms Evaluate signs and symptoms
of severe suspected of severe suspected
comorbidities comorbidities
Folyposis Asthma
Atopic darmatitis Atopic dermatitis

Pabent with asthema syrmploms: Palieni with symploms of
racenes is and staging polyposis: recaives diagnosis
by anather apecialisl. and slaging by another speciaks!.

Refers patient to ancther Reders patient to ancther

specialsl for diagnosis and specialist for disgnosis and
slaging: patenis with sewene slaging: palients with Severe
polyposis andior severs alopic asttema andior severa atopic
dermalitis suspecied dermatites suspseched
T
Preumologist andior
alle ; ENT specialist Dermatologist

STEP 3: Identification of patients with at least one form of severe type 2 inflammatory pathology who is potential candidate for biological therapy

Multidisciplinary assessment: identification and definition of the most appropriate management plan by the core team

STEP 4: Periodic follow-up visits for all type 2 comorbidities by each specialist

Assessment and control

Asgassment and control
ol asthma of polyposis

Assessment and control
of atopic darmatitis

STEP 5: Multidisciplinary assessment 1o confirm the management plan and tallor as needed

Multidisciplinary assessméant: confirm the management plan or changea basad on clinical examination by the core team

Figure 1. Flow chart for multidisciplinary management: a proposed model.
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into account the complex management of patients with type 2
inflammatory conditions and the new biological agents available.
For this reason, the main healthcare professionals involved in the
multidisciplinary team include a dermatologist, pneumologist or
allergologist, and ENT specialist. It is thus important to increase
collaboration between these specialists in the management of type
2 inflammatory diseases. The model should be structured, but at
the same time simple and flexible in order to not risk slowing the
patient’s care. Of particular importance are the type of dialogue
tools between specialists who should guarantee speed in sharing
information and dedicated paths to avoid entering waiting lists for
various Visits or exams.

A multidisciplinary approach for pediatric
patients

Well-defined management approaches are especially important
for pediatric patients who are making the transition to an adult care
setting, and were also included in the proposed scheme (Figure 1).
As an example of multidisciplinary collaboration in management
of patients with type 2 inflammatory disease, recent efforts in asth-
ma are outlined below. A group called GIPAET (Gruppo
Interdisciplinare Asma nell’Eta di Transizione) was recently estab-
lished which was approved by hospital management. The GIPAET
will be opening a dedicated “Transitional Outpatient Clinic” to bet-
ter address the critical issues in management of the most severe
pediatric patients with asthma who are transitioning to adult care.
A transition approach organizes days dedicated to patients at a
“threshold” age for the transition from a pediatric setting to an
adult one. This is based on the belief that it is important to support
patients during the transitional phase to ensure better control of
asthma and allergic diseases. Transitional management includes
discussion between specialists from various pediatric/adult clinical
areas on clinical cases. While the transition from pediatric to adult
management is generally decided on the basis of age, in reality this
is not always well defined. Patients in the 15-18-year age group are
considered as “borderline” for assuming responsibility for their
disease, even if generally after 16 years they transition to adult
management, and before 12-14 years all are pediatric patients. An
important difference in the management of asthma between child-
hood/adolescence and adulthood regards the fact that younger
patients often do not take combination therapies, while adults
rarely take only a steroid: if the treating physicians are in agree-
ment with the time and modality of the transition between the lev-
els of treatment foreseen by guidelines, the transition from pedi-
atric to adult management is much simpler.

Beyond a multidisciplinary approach

Several additional factors were considered to be useful. These
included theoretical-practical multidisciplinary training events on
diagnosis and therapy, which will attract considerable interest from
otolaryngologists, pulmonologists, allergists, and pediatricians.
Such events could be based on previous successful events, i.e., 2-
day meetings with lectures on key theoretical aspects and work-
shops that are focused on clinical, instrumental, cytological diag-
nosis, etc. It was held that the teaching staff can include reference
specialists of the structure in which the course is carried out.
Educational events were also considered to be important since the
diagnostic-therapeutic approach to type 2 inflammatory diseases is
evolving rapidly, and the number of treatment options is expand-
ing. For example, a drug such as dupilumab can significantly
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change the way these diseases are managed, and multidisciplinary
training events are a potent stimulus for the specialists who treat
them to improve the care of their patients.

In addition to concerted care, it should also be stressed that
educational initiatives for patients can be useful in understanding
more about the disease and the importance of adherence to therapy.
Patients can also be empowered to take a more active role in the
choice of therapy, given the increasing number of treatments for
type 2 inflammatory diseases.

Conclusions

Herein, a group of experts had the aim of defining strategies
for integrated management of patients with type 2 inflammatory
diseases. The multidisciplinary involvement management plan
described favors exchange of information and understanding of
roles among professionals. A multidisciplinary team can provide a
central point for patient management, improve outcomes and spe-
cialist referrals, reduce costs, and guarantee that the most appropri-
ate therapeutic decisions are made, as well as aid in management
of adverse events. In addition, when a patient has a pathology that
is comorbid with asthma, even if mild or moderate in severity, it is
important that the dermatologist or ENT specialist consults a pneu-
mologist/allergologist for the correct evaluation and management
of asthma, since the condition could potentially place the patient’s
life at risk. At the same time, it is important that the
pneumologist/allergologist consults with the ENT specialist and
dermatologist in the case of polyposis/atopic dermatitis for correct
assessment of all comorbid pathologies. Multidisciplinary man-
agement can help to achieve better outcomes in terms of QoL when
all aspects of the patient’s condition are considered together. The
availability of a therapy that targets type 2 inflammation, which
underlies all these pathologies, allows for optimal management
and better control of symptoms and QoL outcomes. Last but not
least, a multidisciplinary approach is likely to be associated with
cost savings, especially in the long-term.

The experts considered that the availability of an integrated
and structured outpatient clinic will have clear advantages over tra-
ditional approaches, and effective multidisciplinary interaction
between specialists can make a difference in the appropriate man-
agement of patients and help to obtain the best outcomes. It is clear
that the proposed model for multidisciplinary management will
continue to evolve based on the availability of new therapeutic
agents, increasing experience among centers, better understanding
of the optimal care pathways, and changing patterns in waiting
lists. However, at present, it is believed that a dedicated and struc-
tured, but at the same time easy and flexible, multidisciplinary
approach is currently the best means to optimize care of patients
with type 2 inflammatory conditions.
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