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Disrupted epithelial permeability as a predictor of severe COVID-19 development
· This study provides evidence that epithelial barrier function is compromised in severe COVID-19, which is also in line with the epithelial barrier theory. 
· We identified predictive biomarkers to powerfully discriminate severe COVID-19 cases from mild cases and healthy controls at the time of admission.
· We demonstrated certain protein biomarkers with disease progression from moderate to severe COVID-19 and death.

Abbreviations: AREG, amphiregulin; AUC, area under the curve; AXIN1, axis inhibition protein 1; CKAP4, cytoskeleton-associated protein 4; CLEC4C, C-type lectin domain family 4 member C; CLEC7A, C-type lectin domain family 7 member A; COVID-19, coronavirus disease 2019;  CXCL, C-X-C motif chemokine; CXADR, coxsackievirus and adenovirus receptor;  DNA, deoxyribonucleic acid; HGF, hepatocyte growth factor; ITGB6, integrin beta-6; KRT19, keratin, type 1 cytoskeletal 19; LAMP3, lysosome-associated membrane glycoprotein 3; TRANCE, tumor necrosis factor ligand superfamily 11; ZFP, zonulin family peptides; 4E-BP1, eukaryotic initiation factor 4E-binding protein 1
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Sinus inflammation and chronic rhinosinusitis are associated with a diagnosis
of new onset asthma in the following year

· CRS and asthma commonly co-occur, but no studies have leveraged the very large sample sizes needed to address whether preexisting CRS is associated with new onset asthma over time.
· In a longitudinal study of over 900,000 persons from 2008–2019, prevalent CRS (identified with sinus CT scan or diagnoses) was associated with 1.5-2.2-fold increased risk of the diagnosis of new onset asthma in the following year.
· The findings may have implications for the prevention of adult-onset asthma.

Abbreviations: CRS, chronic rhinosinusitis; CT, computerized tomography.
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Dupilumab in the treatment of severe uncontrolled CRSwNP:
a multicentric observational phase 4 real-life study (DUPIREAL)

· This study assessed the effectiveness and safety of dupilumab in severe uncontrolled CRSwNP.
·  In the first 12-months, dupilumab significantly decreased NPS and SNOT-22 and improved smell function; an excellent-moderate response was observed in 96.9% of patients. 
· At study end, only 6 patients had discontinued dupilumab due to a major adverse event. 

Abbreviations: CRSwNP, chronic rhinosinusitis with nasal polyps; NPS, nasal polyp score; SNOT-22, sino-nasal outcomes test-22
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Two-year results of tapered dupilumab for CRSwNP demonstrates enduring efficacy established in the first 6 months

· Two-year results of tapered dupilumab for severe chronic rhinosinusitis with nasal polyps (CRSwNP) from a real-life prospective observational cohort (n=228, tertiary referral center).
· Marked improvements show for disease specific quality of life, nasal polyp score, asthma control and olfaction, principally established within 24 weeks.
· Stepwise tapering dupilumab conditional to therapeutic effect is feasible up to 300mg/8 weeks.

Abbreviations: ACT, asthma control test; CRSwNP, chronic rhinosinusitis with nasal polyps; NPS, bilateral nasal polyp score; SNOT-22, 22-item sinonasal outcome test; SSIT-22, Sniffin’Sticks-12 identification test
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Epigenetic responses to rhinovirus exposure in airway epithelial cells
are correlated with key transcriptional pathways in chronic rhinosinusitis

· This study identified differential gene expression and epigenetic profiles of the airway epithelium between CRSwNP cases and non-CRS controls in an in vitro cell model.
· Interaction effects indicated that the epigenetic response to RV infection significantly differed between cases and controls. Distinct co-regulated gene expression and DNAm modules were specific to CRSwNP and to RV infection.
· These data suggest that intrinsic epigenetic features in the airway epithelium of CRSwNP influence the response to RV infection and increase susceptibility to CRS.

Abbreviations: CRSwNP, chronic rhinosinusitis with nasal polyps; DNAm, DNA methylation; DTC, dynamic tree cut; MD, merged dynamic; RNA-Seq, RNA sequencing; RV, rhinovirus
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Dupilumab-induced eosinophilia in patients with Diffuse Type 2 Chronic Rhinosinusitis

· Transient blood eosinophilia seems to have no clinical impact in patients with type 2 CRS treated with dupilumab.
· High IL-4 levels at baseline induce dysregulation of migration, chemotaxis, and homing of eosinophils by decreased CXCR4 on eosinophils and VCAM-1.
· CXCR4 might be a useful marker to predict blood eosinophilia in patients with type 2 CRS under dupilumab.

Abbreviations: CRS, chronic rhinosinusitis; CXCR4, CXC chemokine receptor 4 (stromal cell-derived factor 1 receptor); IL-4, interleukin 4; SNOT-22, sino-nasal outcome test 22 questionnaire; TNPS, total nasal polyp score; VCAM-1, vascular adhesion molecule 1
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Shotgun metagenomic sequencing on skin microbiome indicates dysbiosis exists
prior to the onset of atopic dermatitis

· Using a larger cohort, this study reproduces the prior findings indicating that the dysbiosis associated with AD predates diagnosis.
· Expansion to use of shotgun metagenomics identified Prevotella, Candida, and lipid metabolism of Proteobacteria as additional biomarkers of subsequent onset of AD. 
· This work may foster primary prevention by using the microbiome signature from the first week of life to identify high risk newborn.

Abbreviations: AD, atopic dermatitis; BolA1, BolA Family Member 1; FRAT2, frequently rearranged in advanced T-cell lymphomas 2; XagA, Proteobacteria quorum sensing and biofilm regulator
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[bookmark: _GoBack]Proteomic Analysis Reveals Key Features of Eosinophilic Esophagitis Pathophysiology

· This study employed unbiased proteomics approach and RNAseq to investigate pathophysiological changes in esophageal epithelium.
· Protein expression positively correlated with EDP and Eso-EoE, and corresponded with the most abundant proteins of the human esophageal proteome. Pathway analysis in EoE showed alterations in immune and inflammatory responses, epithelial differentiation, cornification and keratinization.
· A set of differentially accumulated proteins, including eosinophil-related and secreted proteins, was not detected at mRNA level. 

Abbreviations: EDP, EoE diagnostic panel; EoE, eosinophilic esophagitis; EPX, eosinophil peroxidase; Eos, eosinophil; EREFS, EoE endoscopic reference score; Eso-EoE, esophageal biopsy from EoE patient; hpf, high-power field; HSS, histologic scoring system; PRG3, proteoglycan 3; RNASE, ribonuclease A family member; RNAseq, RNA sequencing; SERPINC1, serpin family C member 1
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Diagnosis of immediate reactions to amoxicillin: Comparison of basophil activation markers CD63 and CD203c in a prospective study

· Patients suffering from an immediate reaction after AX or AX-CLV intake have been prospectively recruited. BAT with CD63 and CD203c was performed.
· BAT using CD203c in IRs to AX has shown high specificity and good confirmatory power.
· BAT to AX with CD203c as first step in the diagnostic algorithm could avoid the performance of in vivo tests in some patients.

Abbreviations: AX, amoxicillin; BAT, basophil activation test; CLV, clavulanic acid;
IRs, immediate reactions
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Short-course subcutaneous treatment with PQ Grass strongly improves symptom
and medication scores in grass allergy

· PQ Grass or placebo were administered in a double-blind fashion to 119 adult subjects with moderate-to-severe seasonal grass allergy.
· The primary CSMS showed a clinically relevant and statistically significant improvement after PQ Grass compared to placebo for both regimens: 39.5% [p=0.0112; 80% CI: -54.7% to -24.4%] and 33.1% [p=0.0325; 80% CI: -48.8% to -17.4%] for the extended and conventional regimen, respectively.
· An increase in IgG4 was shown for both extended and conventional regimen (p<0.01). Both regimens were well-tolerated. Based on enhanced efficacy profile extended regime will be progressed to the pivotal Phase III trial.
 
Abbreviations: CI, confidence interval; CSMS, combined symptom and medication score;
PQ Grass, a modified grass allergen subcutaneous immunotherapy product with MicroCrystalline Tyrosine and Monophosphoryl Lipid-A as an adjuvant system
  
[image: ]
allergic rhinoconjunctivitis, grass pollen allergy, short-course treatment, subcutaneous immunotherapy
image2.jpeg
~——{ Primary question }

{ Study design

et
CRS identified
2008-2019 two ways
No asthma | New onset
Mol e Risk pool | asthma Two Text algorithm
\ Year k Year k+1 diagnoses applied to sinus
. CT scan reading
CRS New onset
asthma
Study sample /-< Examples: CRS associations with new onset asthma }
Geisinger

electronic health
record data

1 ety

"*'*' No asthma
$h4844r-cs0s

Excluded 43 552
with prevalent asthma

Two CRS diagnoses -O—

1.48 (1.38, 1.59)

Positive sinus CT

% =00
scan image

2.21(1.93, 2.54)

T T
0.5 1.0 2.0
Hazard ratio (95% confidence interval)





image3.jpeg
Population

AR AA]
tetetenenet

CRSwNP
n=648

Study centers Dupilumab treatment >—

Dupilumab 300mg
§ every 2 weeks

< _

2 12 months

19 centers in Italy

4< Dupilumab reduces polyp size, improves quality of life and severity of symptoms >—

Nasal Polyps Score SNOT-22 Sniffin' Sticks
70 14
0o 3 © 0 3 6 9 12
months months months





image4.jpeg
poa0000

Severe CRSWNP
n=228

v

e

Tapered dupilumab

—e o—p
0 96
weeks
Dupilumab tapering
0 Interdose
interval
. 24 (weeks)
£
S 45 I— i
= o — W6
ms
96 N2
0 50 100

Patients (%)

(High therapeutic eﬁicacy%

D & O O 0O
Score 53.6 294 20.9 20.2 19.7 2.2
Week 48 6
Score 553 82 {i¥8} 13 1.4 13
SSIT-12 % h g h é %
Score BN

SO0 ODDD
Score 18.5 19.8 2149 21.8 21.9 213

\Cconditional to CRS-control}





image5.jpeg
—_Study Cohort ) ( Experimental Design >—

In vitro model of RV infection
in airway epithelial cells RNA
it

=== e X
Vehicle RV & o

CRSWNP Non-CRS 48-hour cell culture time DNA =
n=21 n=39 ¥ = Rhinovirus (RV) DNAM

A

4( Gene Expression and Epigenetic Profiling )

Airway Epithelium

" : : b
leferentlal'Gene Interaction Effects :"‘Oﬂ{ d‘ alo ‘ &
Expression (CRSWNP x RV) Cluster Dendrogram
12}
° CRSwWNP
& 3 = i
g . = [
= 3 s |
2 € ac
73
o
£ g MD Non-CRS /4 \
o]
R ° RV response
é\\; (\,OQ" 2 Co-regulated modules of gene Epigenetic remodeling
QQ“ X +—e CRSWNP expression and DNAm specific in CRSWNP upon RV infection

o—s Non-CRS to CRSWNP and RV infection





image6.jpeg
— Study population )
e =

Type 2 CRS + Dupilumab
300mg/14d

o o o o
-

do

|ncrease

Methods —
d28 doo d180

Eosinophils during = SNOT-22 O
6 month of therapy \
= TNPS
69.1% = Proteomics
30.9% = Serum proteins

Increase = Eosinophil Flow Cytomet
20.5G/L P 4 v

Cllnlcal |mpact

@gg
N

P (= (D (D = (=2 (D D D D D D D D D D é
Lo BEgb by ﬁ?eé
bo oo 01OX:I_I'OIOI<»1®IEI?I'®IOIOXOL

IL- 4 CXCR4 VCAM-1

Day 0 -:EI_I_IEEIJE-:EI
Day 28 [T W TR [ [ W)

/Causes of Eosmophma





image7.jpeg
666646

Study design

{ Methods )——

Shotgun

Follow-up -
Neonates ~ -~ metagenomics
n=72 Neonate 3 years old
‘ 4
3 years of age e -
h . Izafcterlall Functional
U e oy "
Skin Surveys (every 3-6 m) Y
Control swab
n=41 n= 31
Wy

reduced Prevotella abundance

( Subsequent AD development is related with.. )

AD I—-—| FRAT2
XagA I
Control I—-—| T -
0 5 -0.002 0

log1q counts

Beta coefficient

host and bacterial features

lipid metabolism

EE-
- .Control

e Lo
K @&
S S
K
L]
Low  High





image8.jpeg
~{_Study design

Esophagus biopsy

P414 d .®)
YTy - ® e diferentl
erentially
EoE [ﬁ EE Epithelium pr— Transcriptomics axg;sessed
n=25 with Eos >15 hpf
'*' . - 363
2 differentially
Control > accumulated
=i Healthy Proteomics SIS
epithelium L

\Transcriptomic and proteomic EoE profiling )

A Correlations)«

r(Pathway analysis of EoE proteomics)—\

/Most relevant proteins identified in proteomics...)x

Eso-EoE

N

Protein

Low ™

Highll , .A A. \

Immune Epithelial
response differentiation

A ~Y AN

Inflammation Cornification  Keratinization

Pathophysiological changes

in esophageal epithelium

Positive correlation
with clinical variables New

%U ryases [N 1. key features

9 &, serRPINCT [ o involved

=55 in EoE

238

gza

?® Potential

hit minimally

invasive

biomarkers

\@ut not in transcriptomics data from EoE patients)”





image9.jpeg
— Population

( Basophil activation test Dﬁ

Allergic
fréee ié CAY
* 2
Amoxicilin (AX) Clavulanic acid (CLV) {}H@ M
n=105 n=42 @}} Hy
3 y
Non-allergic :
{Mjl {} lﬁP CD63 and CD203c
n=74 expression
AX allergy CLV allergy
Sensitivity Specificity Sensitivity Specificity
CD63 CD63
CD203¢ cozo3c [l s0%
CD63 CD63 |i:
& CD203c & CD203c

\—{( BAT using CD203c as an activation marker is a promising diagnostic tool >—/





image10.jpeg
Study design

14 centers

Q QGermany

USA

‘
piotenet

Moderate-to-severe
seasonal grass allergy

s
fiee 40t

Placebo SCIT - PQ Grass

'

Extended
regimen

<

Conventional
regimen

e

/—( PQ Grass improves CSMS during the peak pollen season)ﬂ

Conventional regimen Extended regimen

—e—

——— Mean CSMS
Mean daily
—— —e— medication
score
Mean daily
—— —— symptoms
. i i ‘ __ score
-80 -60 40  -20 0 -80 -60 40 20 0
% PQ Grass improvement % PQ Grass improvement
over placebo over placebo

r-(PQ Grass increases slgG4 )~

® Regimen Safe
8 and well tolerated
) m Conventional
g = Extended
5 2 Extended regimen
(=}
& v
Pivotal Phase IlI
0 trial

it |





image1.jpeg
— Study population

dioee

Healthy control
n=49

6000 000000008000 100494

i

Analyses

B

Clinical
laboratory

Bacterial
DNA

Targeted
proteomics

(5 (&) B (§) &

4

<
74
Q=
SE % 3
G 2 2
84
N = Bl
s !
E’ o
h%%ﬁ
&

o

-t

B
e

4< Biomarkers of epithelial barrier damage are good indicators of disease severity F———

Healthy vs. Severe

Disease progression and mortality

2z /
© m > = y o
=) © B & ] b 3 o = o
<ERNE  EWE ¢ <BEEEE EEEEC
2 | Auc=1
O N & ¥, 0N Specificity N . o @
e O SELRE L
&Y K 3 ¥ KN SN
Inflammation Barrier damage Inflammation Barrier damage

Sensitivity

/" AUC=0.88
Specificity





