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Changing in outcome

Severe asthma is a condition affecting about 10% of
asthmatic patients, the burden of which in clinical
and economic terms is well known (1-3). Although
this type of asthma is, by definition severe, it's now-
adays more easily treatable, due to monoclonal anti-
bodies, developed to control symptoms, as alternatives
to systemic steroids, until two decades ago the main
prescribed therapy (4-6). Studies, both clinical trials
(RCTs) and real life (RL), of biologics were usually
evaluating the efficacy of the drugs on a single pri-
mary endpoint at a time, once the effect on exacer-
bations (7-13), once on tapering of systemic
glucocorticoid therapy (14-17), or on reducing symp-
tomatology and improving quality of life.

A new paradigm for severe asthma management
has emerged in recent years; we are facing a transition
from a focus on single outcomes to a more compre-
hensive approach, centered on achieving clinical remis-
sion (18).

The fascinating challenge of the concept of clinical
remission, which is still in its infancy, lies in trying
to see the effectiveness of a therapy in a more holistic
way, in fact that in the past the evaluation of treat-
ment efficacy in severe asthma was primarily focused
on conventional outcomes (i.e. symptom control, lung
function improvement, OCS intake and exacerbation
reduction); in contrast, the introduction of the con-
cept of clinical remission is trying to revolutionize
the effectiveness of biologics, observing its simulta-
neous effectiveness on several pre-established goals.
The idea of clinical remission was already expressed
in other fields of medicine, such as rheumatology,
diabetology, oncology, to asthma as well (19,20).

Historically, remission has been thought of as spon-
taneous remission (21). In the context of asthma, off
treatment clinical remission may be observed in asth-
matic children during adolescence, or in some patients
with occupational asthma after work cessation (22-
24). Clinical remission is still outside the concept of
cure, which would require a return to normal airway
physiology, in terms of inflammation and remodeling,
as well as complete symptom control, upon discon-
tinuation of treatment. To date, the term clinical
remission refers to the achievement of certain com-
posite outcomes during treatment. Despite there is
not a complete consensus of the definition of clinical
remission, and we found several minimal differences
in the various definitions, the real innovation of the
concept of remission is the introduction of a multiple
parameter evaluation, necessarily co-present, to define

a drug treatment’s efficacy. Another important feature
of the concept of clinical remission is the achievement
and persistence of the above outcomes over a long
observation period (e.g. 1 or 2years) (21). In addition,
some other concepts are introduced, such as the one
of quantification of the parameters needed to define
the patient in remission. In fact rather than a control
of symptoms, function and exacerbations, here is
required a complete discontinuation of systemic cor-
ticosteroid intake, no exacerbations, ACT or ACQ
value must obtain to reach a minimal cutoff, which
in later parts of the manuscript is more fully described,
and respiratory function that must be stable or, in
some cases at least 80% FEV,, all simultaneously. The
second important concept introduced is that of obser-
vation time, generally 1year, in some cases more than
1, to be able to define the patient in remission. Time
factor that is also decisive in the timing of observa-
tions of the parameters required, in the field of remis-
sion after 1 or more year, indeed at each visit in the
concept of disease control (25).

The following criteria for clinical remission were
identified: the drug’s effect on exacerbations, OCS
intake, lung function, and symptom control of the dis-
ease. Several authors also indicate the effects of the
drug on canonical biomarkers that are usually consid-
ered (peripheral eosinophils, eosinophils on sputum,
and bronchial nitric oxide - FeNO) and, in some cases,
also the effect on bronchial hyperreactivity (20,26-29).
Remission is an interesting goal to achieve to consider
a patient as perfectly responder to a therapy, till now
not the only one, and in the manuscript we propose
a use of this concept to manage patients. The possibility
to change the paradigm of asthma control, using the
concept of asthma remission, is so recognized that
national and international documents and guidelines
insert, despite with several differences, the concept of
remission to be achieved by patients.

Remission definitions

Currently, there is no standard, shared definition of
asthma remission.

In the different definitions, there are similarities,
which are ineluctable, and others which are only indi-
cated by some authors, both in terms of the param-
eters to be evaluated and the observation time. The
cornerstones, present in all the different definitions
are the discontinuation of systemic glucocorticoid
therapy to control asthma, the absence of exacerba-
tions, the evaluation of symptoms control, using ques-
tionnaires such as ACT or ACQ, and the positive



effect of treatment on lung function. It is precisely
on this last point that the various authors are divided,
with some considering the achievement, and subse-
quent maintenance, of FEV1>80% of predicted to be
indispensable, while others indicate stabilization of
the same functional parameter as a necessary out-
come. In the following sections, we detail the simi-
larities and differences of the clinical remission criteria
proposed by different investigators.

OCS intake

A common point of all definitions, perhaps the only
one on which all agree, is the discontinuation of sys-
temic glucocorticoid therapy. It is well established that
systemic glucocorticoid therapy can cause both
long-term and short-term side effects (30). By contrast,
an additional positive effect of biologics derives from
the reduction, if not even discontinuation, acute (i.e.
exacerbations) and chronic therapy of severe asthma.
Therefore, a patient cannot be defined as not only in
remission but also fully responsive to biological therapy
if unable to discontinue systemic glucocorticoid therapy.

Exacerbations

The exacerbation rate is a canonical primary endpoint
in all RCT and RL studies in patients with severe
asthma treated with biologics and appears to be
closely related to cyclic glucocorticoid intake, usually
prescribed during acute episodes of disease. With this
background, it seems easy to point out the role of
reducing exacerbations in the concept of clinical
remission of the disease considering the important
role of exacerbations in the progression of the disease
especially in terms of accelerated decline in FEV1
over time. Thus, a patient cannot be called in remis-
sion if they complain of acute disease episodes during
the observation period. The absence of exacerbations
during a certain period (e.g. 1 or 2years) is a pivotal
point in definitions of clinical remission (20,29,31).

Control of the disease

This point is certainly more controversial than the
previous ones. The various definitions of clinical remis-
sion drive the use of questionnaires, such as ACT and
ACQ, for defining disease control. Although validated
and globally popular, they are burdened by a subjec-
tivity that data such as respiratory function, number
of exacerbations and OCS dosage, do not have. A
patient might have an altered perception of their symp-
tomatology, either in a positive or negative sense, also
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due to psychological mechanisms related to temporal
adaptation, in which the decreased perception of symp-
toms is caused by a psychological change due to
chronic obstruction and dyspnea (27). Despite this, it
is essential to assess perceived symptom control, a value
also stated in the ATS/ERS guidelines for defining
asthma as uncontrolled (32). Regarding symptoms main
guidelines and consensus use ACT or ACQ question-
naires, reaching values higher than 20 or 23 in ACT,
and 0.75 or 1.5 about, main guidelines and consensus
use ACT or ACQ questionnaires, reaching values higher
than 20 or 23 in ACT and 0.75 or 1.5 in ACQ (31),
or a more general absence of asthma symptoms.

Lung function

Respiratory function is a key point of the various
definitions of disease remission, but there are some
differences among the proposals of different groups
of clinical investigators. Some authors believe it is
necessary to reach at least 80% of FEV1 to define the
patient as being in remission. In contrast, other
authors consider crucial to have an improvement of
100ml or 200ml, or finally to maintain a stabilization
of respiratory function values (19,20,26,28).

Time factor

Time is another important criteria on to consider in
the evaluation of clinical remission. Some authors
indicate 1year as the minimum observation time,
whereas it is necessary to evaluate the parameters for
2years.

Summary, we can define a set of common param-
eters such as oral glucocorticoid intake, exacerbation,
and disease control, and then the parameter of respi-
ratory function that allows us to distinguish the var-
ious definitions into those that require stabilization
from those that require achieving 80% FEV1.

Some authors have also proposed achieving a reso-
lution of the inflammatory pattern, as an additional
criterion to define a patient in remission. Menzies-Gow,
in his 2020 manuscript, talks about "clinical" remission
on treatment, referring to patients who have reached
the criteria of clinical remission, based on the four
endpoints previously mentioned, which, to reach a
“complete remission” of disease, the normalization of
biomarkers of inflammation, such as eosinophils on
blood, on sputum or even that of exhaled nitric oxide
values, must be added. The same group of investigators
have also revised the challenging hypothesis of includ-
ing the reduction of airway hyperresponsiveness among
the clinical remission criteria. This fascinating
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hypothesis raises clinical and ethical problems linked
to the intrinsic difficulties of evaluating bronchial
hyperresponsiveness in patients with severe asthma.
Similarly, Thomas et al,, in their proposal of complete
remission, have suggested including the normalization
of several biomarkers of inflammation such as blood
eosinophils, FeNo, and bronchial hyperresponsiveness
to histamine or methacholine (29). Another important
question is if the effect of biologics, on other markers
of asthma pathology (like remodeling indices, mucus
plugs, etc), which may be measured by invasive or,
better, with noninvasive imaging tests, may be consid-
ered as a demonstration of a real disease-modifying
effects of these treatments. In addition, these authors
have proposed to include the reduction of subepithelial
thickness among the criteria of complete remission
[25]. Finally, we should mention the recent proposal
by the American Associations (33) to include the eval-
uation of other items such as work/school day absences.

Remission in guidelines

The concept of clinical remission has become so
important in the management of patients with
asthma that it has entered the 2023 guidelines in
several national guidelines. The first scientific soci-
eties to include remission as a goal for patients with
severe asthma were the Austrian [Austrian Society
for Pediatrics and Adolescent Medicine (OGK]),
Austrian Society for Pneumology (OGP)] and the
German Societies [German Respiratory Society
(DGP] (34). These scientific societies included the
absence of systemic glucocorticoid therapy and exac-
erbations, stable respiratory function, and symptom
control as sine qua non criteria for clinical remission.
Subsequently, those from Spain (Spanish Society of
Pneumology and Thoracic Surgery (SEPAR)) distin-
guished patients in clinical remission, following the
criteria described above for the German-Austrian
societies, and complete remission of disease if, in
addition to the previous criteria, normalization of
bronchial hyperactivity and absence of bronchial
inflammation are added. In both cases, the required
observation time is 12 months (35).

The definition of clinical remission, provided by
the Japanese Practical Guidelines for Asthma
Management (PGAM) guidelines, includes similar and
some slightly different goals than previously described.
Similar to the previous definitions, full symptom con-
trol without systemic glucocorticoid therapy and no
evidence of disease re-exacerbation is required. In
addition, the minimum target of 23, as measured by
ACT, is required to evaluate disease control. Regarding

respiratory function, this is not listed among the
parameters to be achieved (25,36).

SANI definitions

The criteria for defining severe asthma remission, drawn
up by the Italian severe asthma registry SANI (Severe
Asthma Network Italy), have recently been published.
Two different levels of remission were identified: partial
and complete. In both cases, the discontinuation of OCS
and three major criteria are essential: absence of exac-
erbations, normal respiratory function and disease con-
trol. If all the criteria mentioned above are present at
the same time, a patient can be defined as “complete
remission”; in case only two of the three are present, it
is defined as “partial remission” (28). Regarding disease
control, the SANI definition requires an ACT value >
20; concerning the respiratory function, the FEV, value
must remain stable in the year of observation.

Certain biomarkers of disease, such as peripheral
eosinophil number, and FeNO, which have been taken
into account in some definitions of remission, were
not included in the SANI-defined criteria. Finally,
according to the SANI criteria, the patients must main-
tain the required criteria for one year of treatment.

Practical applications

Based on the concepts we have expressed so far, it
seems clear that clinical remission, in its various
aspects, will only become a composite outcome of
certain interest, and a goal to be achieved by the
drugs used in clinical practice or under investigation.
Having clinical remission of disease as the goal,
rather than simple disease control, clearly must be
the paradigm of research in the near future (37,38).
Starting with discontinuing systemic glucocorticoid
therapy, seeking complete control of exacerbations,
and focusing on achieving the drugs response on
respiratory function will ensure a better therapeutic
offer to patients. Obtaining these results could help
the patient to slow the progression of the disease,
even to modify it altogether (19,25). This new goal
imposes a closer relationship between physician and
patient, with a shared decision-making of the disease,
starting from adherence to inhaled therapy, to bio-
logical therapy (including home self-administration)
and self-monitoring of the patient considering no
longer a single parameter, but a group of goals to
be achieved.

The most controversial point among the clinical
remission criteria seems to be the one involving
respiratory function. Again, evaluating both



stabilization and improvement at an increase in
FEV12>80%, the achievement of this goal suggests
the involvement of biologic drugs in bronchial wall
remodeling, allowing the two concepts of disease
remission and disease-modifying drugs to be asso-
ciated. The effect of the drug, not only on reducing
the impact of systemic glucocorticoids, but also on
bronchial wall remodeling, is certainly of great inter-
est first from a scientific point of view but also in
daily clinical practice when choosing therapy for our
patients (19,39).

Finally, the fact that some definitions of remission,
divide the results into a complete and a partial form,
can also help the clinician in the daily management
of their patient, when this concept is associated with
the choice of treatment.

Proposal for the SANI tool in clinical practice

Implementing what was initially suggested in the pre-
vious paragraph, we can hypothesize to use the defi-
nition of remission, as a guide for daily clinical practice,
for the therapeutic management of our patients.
Indeed, one of the major points under discussion,
in patients using biologic drugs, is that of assessing
the response to therapy, and whether to continue, or
switch to another drug. About this, the concept of
clinical remission, is useful to more holistically eval-
uation of the effect of drugs, allowing a more com-
plete indication regarding its efficacy, driving to the
continuation or discontinuation of the drug.
Another point of discussion, regarding patients with
severe asthma being treated with biologics, is the
management of inhaled therapies taken concurrently
with monoclonal antibodies. The literature shows a
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lack of complete adherence to inhaled treatments,
both in asthmatics in general and in those being
treated with biologics (40,41). This behavior, if not
properly agreed and planned together with the phy-
sicians in charge of the patients, could lead to an
increase in exacerbations and a progressive worsening
of disease control. However, the possibility of modu-
lating inhaled therapy, as recently demonstrated with
Benralizumab by Jackson et al Lancet 2023, appears
to be an appealing target and it should be explored
further, both with clinical trials and in real life (42).

The possibility of defining a complete and a partial
form of remission may help to manage these
two points.

Following what we summarized in Figure 1, we
would like to propose using the two steps of remission
provided by SANI, partial and complete, to guide
asthma management. In this regard, we can consider
three types of treatment responses:

o One in which the patient does not achieve clin-
ical remission.

e One in which the patient achieves partial
remission.

o One in which the patient achieves complete
remission.

We associate three therapeutic strategies with the
three categories of response:

1. The patient who does not go into clinical
remission will/might be a candidate for a ther-
apeutic switch to another biologic.

2. The patient who achieves “partial remission” will
be led to continue the treatments as they are in

| Possible Clinical Application |
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Clinical Remission
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Stable Treatment
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Allergic Asthma
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Figure 1. Purpose to clinical application of clinical remission in asthma.
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place and, where possible and eligible, add
allergen-specific immunotherapy (AIT) (43).

3. 'The patient in “complete disease remission”, a
therapeutic step down of inhaled treatment,
could be evaluated/actuated (42).

Given the dynamic nature of the response time to
treatment, and the possibility of moving from one
stage of remission to another, it’s appropriate for the
patients to be reevaluated periodically, in order to
categorize them into the proposed scheme and con-
sequently modulate their ongoing treatments.

Concluding statements

Using the practical application of the SANI simple
tool, it becomes apparent that the management of
therapy for severe asthma patients could be easier
and consistently used in different patients. So, using
the SANI independent tool developed by Scientific
Societies and Patients’ associations could add value
to Severe Asthma management.
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