Eosinophilic complications during
dupilumab therapy for type 2 diseases: a
systematic review
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Background

Background - Type 2 Inflammation

* Type 2 inflammation targets parasites, venoms and
toxins.

* Type 2 chronic inflammatory diseases:
* Asthma
e Chronic rhinosinusitis with nasal polyps (CRSwWNP)
* Allergic rhinitis
* Atopic dermatitis (AD)
e Eosinophilic esophagitis (EoE)



Background

Appendix: Types of Inflammation

INFLAMMATORY PATHWAY TYPE1 TYPE 2 TYPE3
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Primary immune cells
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* Antitumor activity *  Humoral immunity: * Regulation of
e Cellular immunity: antiparasitic helminths intestinal epithelial
antiviral/antibacterial * Neutralizes toxins barrier
Function e Suppression of type 2 * Regulates wound * Responses to
repair and extracellular bacteria
regeneration and fungi

* Suppression of type 1

e Ankylosing spondylitis = Allergy * Ankylosing spondylitis
e Atherosclerosis * Anaphylaxis e Multiple sclerosis
¢ Autoimmune gastritis s Type 2 asthma e Psoriasis
Bidaissal iohanieica * Diabetes mellitus * Atopic dermatitis * Rheumatoid arthritis
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disease with type 2
¢ Multiple sclerosis inflammation
¢ Rheumatoid arthritis * Chronic rhinosinusitis
* Sarcoidosis with nasal polyps

Current and emerging strategies to inhibit type 2 inflammation in
atopic dermatitis. Dermatol Ther (Heidelb). 2022 Jul;:12(7):1501-33.
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Appendix: Allergic Reaction Types
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Background - Dupilumab

* Dupilumab is a humanized monoclonal antibody
directed against IL-4R-alpha subunit, inhibiting type
2 inflammation by blocking IL-4 and IL-13 signaling.

* For severe CRSWNP, Dupilumab reduces the need
for surgery and oral corticosteroids.

* Side effects: Usually mild, including injection site
erythema, conjunctivitis, & transient eosinophil T

e => Relatively common during first month



Dupilumab Inhibits Type 2 Inflammation
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A review of dupilumab in the treatment of atopic dermatitis in infants and
children. Drug Des Devel Ther. 2024 Mar;Volume 18:941-51.
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Clinical features and diagnosis of eosinophilic granulomatosis with polyangiitis (EGPA). UptoDate.

Eosinophilic Granulomatosis with
Polyangiitis (EGPA)

* Formerly called "Churg-Strauss syndrome"

* A multisystem disorder, characterized by chronic
rhinosinusitis, asthma, and prominent peripheral
blood eosinophilia.

PRODROMAL EOSINOPHILIC VASCULITIC
+ Adult-onset asthma « High eosinophil counts « Vasculitis and granulomas,
« Chronic rhinosinusitis with organ penetration leading to organ damage

- Fever, fatigue, and malaise




Background

Main biological actors Organ involvement

Asthma
Rhinosinusitis
Pulmonary infiltrates

Eosinophils Anti-neutrophil
cytoplasmic
autoantibody .
(ANCA) Myocardms
Arterial and venous
. thromboembolic event
Genetic component Coronary arteritis

Glomerulonephritis
Tubulointerstitial

nephritis
Other associated
niAciasl) non-MHC genes Purpura
Urticarial plaques
Papules
Environmental component
1 b , Peripheral
hoins : neuropathies
-
Occupational
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Methods - Researches

e Search PubMed, EMBASE,
Scopus and Web of Science
in May 2024 using
“Dupilumab AND (eosino-
philia OR eosinophils OR
hypereosinophilia OR
"hypereosinophilic
syndrome")”

* Final Included reports
* 17 case reports
* 6RCTs
* 7 case series
5 cohort studies

)

Identification

[

]

Screening

Identification of studies via databases and registers

Records identified from:
PubMed (n = 594)
EMBASE (n= 1952)
Scopus (n= 1464)

Web of Science (n= 345)

k.

Records screened
(n =2336)

A 4

Reports sought for retrieval

v

Records removed before
screening:
Duplicate records removed
(n=2019)

Records excluded
(n =1720)

(n=616)
I

Reports assessed for eligibility

v

Reports not retrieved
(n=0)

(n = 616)

Studies included in review
(n =35)

v

Reports excluded:

No report of any clinical
complications (n=214)

Only non-eosinophilic
complications (n = 367)




Methods - Database

* To search for underreporting cases with adverse
events

* This research used EudraVigilance database.

* An E-system for analyzing information on suspected
adverse reactions to medicines in the Europe.

* X %

EudraVigilance *

* 4 %




Results - Basics

e 53 patients are included
 Median age: 56
e Sex: 73% female

* Initial symptomes:
e 27 asthma patients
e 12 asthma + CRSwWNP
* 10 CRSWNP
e 4AD

22 patients with med Hx of oral corticosteroids
(OCS)



Results - Main Eosinophilic Complications

* Eosinophilic complications after Dupilumab therapy
* EGPA: Appeared in 24 patients
* Eosinophilic pneumonia: 15 patients
* Hyper-eosinophilic syndrome: 6 patients

e Other isolated case reports
Eosinophilic myopericarditis
Eosinophilic pleuritis

Myositis

Non-EGPA eosinophilic vasculitis

Atrial fibrillation, stroke and anaphylaxis



Results - Onset Time

* The median eosinophil count when diagnosed was 6,380 cells/cumm.
* The eosinophilic complications developed after a median of 9 weeks.
6l |
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Results - Aftermath

* Dupilumab was discontinued in 89% cases

e Systemic corticosteroids started in 93% cases
* 60% received OCS
e 18% IV methylprednisolone
* 5% IV/SC hydrocortisone

* Regimen switch
* 13% switched to Mepolizumab
* 13% switched to Benralizumab

* No any death was induced by eosinophilic
complications.



Results - EudraVigilance Database

A total of 283 eosinophilic complication cases

* EGPA: 144 cases
* Eosinophilic pneumonia: 119 cases
* Eosinophilic syndrome: 20 cases

* The complications resolved or are resolving
without sequelae in 82% of the cases.

* Eosinophilic complications were fatal in only 2% of
cases.



Results - Quality of Evidence

Study

Risk of bias domains

@06

Domains: Judgement

D1: Bias arising from the randomization process.

D2: Bias due to deviations from intended intervention. = Some concerns
D3: Bias due to missing outcome data. . Low

D4: Bias in measurement of the outcome.
D5: Bias in selection of the reported result.



Results - Quality of Evidence

Study

Risk of bias domains
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Domains:

D1: Bias due to confounding.

D2: Bias due to selection of participants.

D3: Bias in classification of interventions.

D4: Bias due to deviations from intended interventions.
D5: Bias due to missing data.

D6: Bias in measurement of outcomes.

D7: Bias in selection of the reported result.

Judgement



Background Methods Discussion & Conclusion

Discussion - Dupilumab

* Dupilumab has revolutionized the treatment of
type 2 inflammatory diseases like asthma and
atopic dermatitis.

* Dupilumab can cause a temporary increase in
blood eosinophil counts during the initial
treatment phase.

* The complications are extremely rare: Only 53
eosinophilic complication cases were identified
within over 1 million patients have been treated.



Discussion - EGPA

* EGPA is the most common observed in eosinophilic
complication cases.

* It is unclear if dupilumab causes EGPA or simply
unmasks a pre-existing condition, especially in
patients tapering off steroids.

* The majority of complications were reported in
patients treated for asthma or CRSWNP.

* Complications were very rare in patients with AD.



Background Methods Discussion & Conclusion

Discussion

* Most complications occurred within the first 24
weeks of treatment.

* This timeline coincides with the transient peaks in
eosinophil counts.

* Routine eosinophil monitoring after the first 52
weeks may not be necessary.

 Real-world data shows the incidence is
exceptionally low.



Background Methods Discussion & Conclusion

Discussion - Limitations

* The study was limited by the risk of underreporting
in medical literature.

* Searches in drug safety databases, such as
EudraVigilance, found slightly more cases, but the
overall number of complications remains extremely

low.
* Although 2 deaths were reported in real-world data,

the lack of patient details makes it impossible to
determine a causal link.



Background Methods Discussion & Conclusion

Conclusion

* The review included various study types, so the
evidence quality is uneven and should be
interpreted with caution.

* A meta-analysis wasn't performed because of the
high variability in study designs and patient
populations.

* Despite these limitations, the study concludes that
eosinophilic complications with dupilumab are
extremely rare, which challenges the need for
prolonged eosinophil monitoring.
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