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Medical algorithm: Diagnosis and treatment of chronic

rhinosinusitis

Chronic rhinosinusitis (CRS) is a disease affecting more than
10% of the European population, causing symptoms and impacting
quality of life. CRS is classically differentiated into disease without
and with nasal polyps (CRSsNP, CRSWNP) based on clinical signs,
specifically using nasal endoscopy for diagnosis.! However, the
differentiation into phenotypes allows to conclude on dominant
remodelling patterns (fibrosis in CRSsNP or oedema and polyp for-
mation in CRSWNP), but does only partly predict the natural course
of disease; phenotypes do not adequately appreciate the current
discussion about different surgical approaches or innovative biolog-
ics. Therefore, endotypes have recently been introduced to reflect
relevant pathomechanisms with impact on the diagnosis, prognosis
and finally treatment.? (Table 1)

In short:

e CRSsNP mostly is characterized by non-type 2 inflammatory dis-
ease, may express IL-17 or related cytokines in some patients, and
has low asthma comorbidity.

e A third of the subjects with CRSsNP also expresses mild type 2
inflammation, mostly related to allergic airway disease, with in-
creased early-onset asthma comorbidity.

e CRSWNP should be differentiated into type 2 (typically involving
cytokines IL-4, IL-5 and IL-13, eosinophils and IgE) and non-type 2
inflammatory diseases (may involve I1L-17, neutrophils).

e The majority of CRSWNP in Europe is characterized by moder-
ate type 2 inflammation, but also may be severely inflamed (with
cytokine concentrations significantly higher than mild-moderate
type 2 disease) and high late-onset asthma comorbidity (up to
70%).

e Type 2 currently can be defined based on the comorbidity of
late-onset asthma, increased blood eosinophils (>150/mL, the
higher the better) and an increased total serum IgE (>150 kU/L,
the higher the better) showing polyclonality, or prior histopatho-
logical results.

Whereas there is type 2 CRSsNP, mostly with mild inflammation,
and these patients have more early-onset asthma and respiratory aller-
gies as comorbid disease than those with non-type 2, it has not been
elaborated whether these patients have a different prognosis after
intervention or should be treated differently in terms of pharmaco-
therapy or surgery.? Pharmacotherapy for all CRSsNP includes topi-
cal glucocorticosteroids, antibiotics for acute episodes and eventually

long-term macrolides; surgery may be best described as “functional

endoscopic sinus surgery (FESS)” sparing sinus mucosa, but opening
the sinus accesses; and no biologics have been tested in this population
yet. Figure 1 describes the diagnostic and therapeutic management of
CRSsNP and CRSwNP.

In CRSWNP, the expression of type 2 inflammation rather is mod-
erate to severe, varies in percentage of concerned patients and de-
gree of inflammation all over the world® and is associated with the
risk of late-onset asthma comorbidity, multimorbidity and recurrence
of disease after surgery.“'5 Moderate-severe CRSWNP not respond-
ing to topical glucocorticosteroids (GCS), doxycycline long-term and
short courses of oral GCS represents the most difficult to treat CRS
population, possibly associated with late-onset, often nonatopic
moderate to severe type 2 asthma and the need for repeated surgery
in lifetime (average 3-4, possibly more than 10 surgeries). This patient
group shows the highest unmet need, but may profit from more ex-
tended “reboot surgery” and the future use of biologics.”®

Surgery in CRSsNP is generally thankful, with a high likelihood of
success in patients correctly diagnosed (based on a history of typical
symptoms longer than 6 months and a CT scan showing clear signs
of CRS after adequate medical treatment), and surgery performed
according to the ideas of Messerklinger/Stammberger as muco-
sa-sparing approach.! In contrast, surgery according to the same
aforementioned principles may work in non-type 2 CRSwWNP, but
will often fail in moderate and in the majority of patients with severe
type 2 inflammation.” Therefore, sinus surgery more often is per-
formed in an “extended approach,” widely opening the sinus ostia to
allow postoperative local GCS treatment, also involving the frontal
sinuses (“Draf 3” operations). Recent data however recommend the
total removal of the inflamed sinus mucosa (Reboot surgery(’), main-
taining the nonpolyp forming nasal mucosa, which then overgrows
the sinuses to cover the sinus bones within 8 weeks. The results of
a first retrospective study indicate a significantly lower recurrence
rate® over 3 years. However, this principle is not generally accepted
yet, and certainly can only be performed by experienced surgeons.
In general, long-term results published for surgery are scarce, are
mostly published by highly specialized tertiary care institutions and
therefore cannot be assumed to be representative for every form of
“sinus surgery.”

Starting in 2006 with a first publication of innovative biologics
in CRSWNP, three further proof-of-concept studies have been per-

formed”®

and paved the way for just finished or currently ongoing
Phase 3 studies with dupilumab, omalizumab, mepolizumab and

benralizumab. These monoclonal antibodies target the typical type
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TABLE 1 Pheno- and endotypes of
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late-onset
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2 cytokines IL-4 and IL-13 via blocking the IL-4 receptor alpha (dup-
ilumab), IL-5 (mepolizumab) and IL-5 receptor alpha (benralizumab),
as well as IgE (omalizumab); further antibodies are considered. The
proof-of-concept studies mentioned” indicated that all the targets
could be beneficial in reducing nasal polyp mass (nasal polyp score)
and safe in severe CRSWNP patients, but showed differences in
their efficacy on quality of life parameters, smell, comorbid asthma
and sinus involvement, and specifically demonstrated different re-
sponder rates. However, for a reasonable comparison between
those biologics, the results of the Phase 3 studies should be awaited.
The presentation of the first Phase 3 dupilumab studies at the recent
AAAAI meeting indicated that the drug, added to a standard-of-care

corticosteroid nasal spray, significantly reduced nasal polyp size,

nasal congestion severity, and the need for systemic corticosteroids
and/or surgery over a 24 weeks study period vs. placebo in patients
with bilateral nasal polyps who, despite treatment with systemic cor-
ticosteroids in the previous 2 years or history of surgery, continued
to have ongoing moderate or severe symptoms of nasal congestion,
blockage, loss of smell or nasal discharge. In a group of patients with
comorbid asthma or AERD (app. 59% and 28% of subjects), dupi-
lumab also significantly improved lung function and asthma control.
The rates of adverse events were generally similar across dupilumab
and placebo, and no new or unexpected side effects were observed.

Appreciating current practice and these new developments, a
innovative algorithm for diagnosis and treatment of different pheno-

and endotypes of CRS has been developed, which needs step-wise
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confirmation. With the rapidly increasing knowledge in this area, in-

cluding the search for suitable biomarkers, the algorithms also will
need adjustment in due time. The current developments will impact

the current management of CRS.
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