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1. New Innovative Treatment

2. What internists should know
Anatomy, physiology, and surgical Tx
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Paradigm Shift

Thomas Kuhn

Thomas Kuhn, The Structure of Scientific
Revolutions (3rd edn., p. 114)
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Gene therapy
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New genetic tests can point to risks—
but not always a cure
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Industrial Revolution

| From Industry 1.0 to Industry 4.0
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ARTIFICIAL INTELLIGENCE IN

MEDILCINE

Expert Systems - Today: Medicine

One example domain, medicine, has expert systems whose
tasks include:

* arrhythmia recognition from electrocardiograms

* coronary heart disease risk group detection

* monitoring the prescription of restricted use antibiotics
= early melanoma diagnosis

= gene expression data analysis of human lymphoma

* breast cancer diagnosis
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Personalized Medicine

The ability to offer

* The Right Drug

* To The Right Patient

* For The Right Disease
* At The Right Time

* With The Right Dosage

Genetic and metabolic data
will allow drugs to be
tailored to patient
subgroups

Dumontier::BIOL4301:Towards Personalized Medicine:Nov 25, 2008
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Concept of Endotype

e Phenotype (XE& &) e Endotype (LHAH &)

Subtype of a condition, which is
defined by a distinct functional or
pathobiological mechanism

Observable characteristic
or trait of a disease

Personalized medicine


http://en.wikipedia.org/wiki/Pathobiology
http://en.wikipedia.org/wiki/Pathobiology
http://en.wikipedia.org/wiki/Pathobiology
http://en.wikipedia.org/wiki/Disease
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AR Tx : 20 years ago

Antihistamine Ebastel

Nasal spray Beclomethasone
Rynacrom

Turbinoplasty Laser vaporization

ImmunoTx Not popular, SCIT
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AR Tx: Now

Antihistamines

LTRA
Nasal spray

Turbinoplasty:

ImmunoTx:

20164

Fexofenadine
Bepostatine
Montelukast
Ciclesonide
Fluticasone
Mometasone
Microdebrider
RF ablation
SLIT



Assessment of control in untreated symptomatic patient

VAS < 5/10 VAS > 5/10
l LstLine Initiate treatment
Initiate treatment (Anti H1 oral/IN

Intermittent rhinitis: ANY
Persistent rhinitis: INCS or INCS+AZE

ANY 1st line or INCS or LTRA
or INCS+AZE*)

v

Re-assess VAS daily up to 48-72 hr

[ | ]
VAS < 5/10 VAS 2 5/10
Step up and Re-assess VAS daily up to 7-14 days
If symptomatic: continue treatment l( ‘l'
If no symptoms: consider step down VAS < 5/10 VAS 25/10

treatment or STOP

*: consider INCS+AZE if previous treatment ineffective (historical) Consider referral to specicalist
and AIT

FIG 1. Step-up algorithm in untreated patients using the VAS (adolescents and adults). The proposed
algorithm considers the treatment steps and patient preference and VAS levels in ratio. If ocular symptoms
remain, add intraocular treatment.



1. Combination of Drugs

2. Biologics
3. Modification of Immunotherapy

4. Modification of gut microbiome



1. Combination of Drugs



Pharmacotherapy

Intranasal Spray
e MP29g-02
— A new intranasal formulation

— Azelastine hydrochloride (AZE) + fluticasone
propionate (FP) . N

— Approved by the FDA in 2012 and European

Medicines Agency in 2013
Price et al., 2013

— Acts on both the early and late allergic
responses

e Including also an inhibitory effect on mast-cell
degranulation and owns the potential of covering
all the symptoms of AR

Bousquet et al., 2015
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Responder Rate (%)

Pharmacotherapy

MP29g-02

rTNSS 50% response
MP29-02

tat 2 34567 8 91011121314
Treatment Day

Responder Rate (%)

rTNSS (=1 point for all
symptom scores)

13 MP29-02
1
11 |
10
9
8
/i
6
S
4
3
2
1
0 £~
Start 2 34 5 6 7 8 91011121314

Treatment Day

Carretal., 2012



Pharmacotherapy

Intranasal formulation

e CKD-342

— mometasone furoate + levocabastine hydrochloride

— phase lll clinical trial (NCTo02498509) for the
treatment of PAR

7
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Pharmacotherapy

Leukotriene modifier

e Montelukast
— Effects were inferior to H-antihistamines and INCS

Patel et al., 2005

— A combination with a non-sedating second
generation H-antihistamine

e [imited results

— HCP-1102

e montelukast + levocetirizine

Ciebiada et al., 2005

e phase lll clinical trial (NCTo2552667)

o SHO| Q=



e Rupatadine

Pharmacotherapy

Antihistamines

— 2"d generation

— efficacy and safety of rupatadine oral solution in
children 6—11 years old with PAR

PRQLQ score
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Potter et al., 2013
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Specific binding (%)

Pharmacotherapy

Antihistamines

e Bilastine

— new nonsedating H1 receptor inverse agonist,
belongs to the piperidine class

a b
10097 O Control 1009 O Control
B 30 nmol/lL @® 100 nmol/L
80- ® 100 nmol/L go4 O 300 nmol/L
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Pharmacotherapy

H, receptor antagonists

* Histamine receptors H,

— Recently demonstrated in human nasal tissue in
close proximity of H, receptors

— Modulating vascular contractile responses
— Lead to an increase in norepinephrine

— Might have an advantageous decongestant effect
in patients with AR

— Potential superior safety and efficacy profile to
the currently available oral decongestants

Simons et al., 2004



Pharmacotherapy

H, receptor antagonists

* PF-03654746
— A highly selectively potent H3 receptor antagonist

— Shown to reduce allergeninduced nasal symptoms
Stokes et al., 2012

— PF-03654764 + fexofenadine failed to provide superior
relief of AR-associated nasal symptoms compared to
pseudoephedrine + pseudoephedrine

North et al., 2014
O%H_/
e JNJ-39220675 i 0

— Another new selective H3 receptor antagonist
— Showed a limited potential anti-inflammatory effect

Barchuk et al., 2013



Pharmacotherapy

H, receptor antagonists

e |ntranasal GSK1004723 and oral GSK835726
— Ha/H3 receptor antagonists

— Phase Il safety and efficacy studies

— Did not show superiority from Hantagonism in
reducing AR symptom score or nasal blockage



2. Biologics



The era of biologics & biosimilar
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Biologics

 New therapeutic agents directed against a
specific target, cytokine or receptor

e Omalizumab
— the first humanized anti-lgE mAb
— acts specifically binding serum free IgE
— interrupting the allergic cascade

oreventing binding of IgE with its high-affinity
-ceRl receptors on mast cells, basophils, antigen

oresenting cells and other inflammatory cells.

Stephen et al., 2005



Anti-IgE decreases Biologics
free-IgE and reduces

{:}{:} FceRI expression 2% Sl

Dendritic
cell (DC) _ Clinical
effects
_ Clinical
effects

Anti-IgE reduces

DC FceRI expression Eosinophil
and could decrease \ Anti-IgE reduces
presentation of Tissue eosinophil influx
allergen to T cells infiltration

Stephen et al., 2005



Biologics

Omalizumab

e Several randomized controlled trials
evaluated the effectiveness of omalizumab
alone in both seasonal AR and PAR.

e However, the use of omalizumab for the
treatment of AR has not been approved

— its high cost limits this application.



SAR

Battar

Owverall RAOLO Score

Omalizumab

Biologics

2.0+
1.5 /ﬁ\ﬁ\
1.0
(O Placebo
Omalizumab, mg
0.5+ FANLS Y
O 150
] 300
[:I 1 1 1 1 1 1 1
Bazeline 1 2 4 5 B 7 a8 10 11 12

Casale et al., 2001



Biologics

Omalizumab

e Meta-analysis
— Significant reduction in the daily nasal symptom
severity score
e (standardized mean difference -0.67 [95% Cl,
-1.3t0 -0.31]; P <.0001; 12, 92%)
— Significant reduction in daily nasal rescue
medication score
® (-0.22[95% Cl, —0.39to —-0.05;P =.03; I?, 58%)
— Not a statistically significant difference in the
occurrence of any adverse event
e (relative risk 1.06 [95% Cl, 0.94-1.19; 12, 55%)

Tsabouri et al., 2014



Biologics

Other biologics
e VAK694 and QAX576

— Targeting IL-4 and IL-13
— Completed phase Il studies

* No other studies are actually ongoing on PAR



TABLE |. Reported studies with hmAbs in nasal polyposis

Biologicals

Antagonist

Target Year

Therapeutic effects

Limitations

Status of development

Omalizumab’’

IgE 2013

Mepolizumab*’ IL-5 2011

Reslizumab™'

Dupilumab**

IL-5 2006 Significant reduction of polyp score, reduction No significant improvement of symptoms
of blood eosinophil counts, as well as ECP

IL-4Ra 2015

Significant reduction of polyp and CT scores,
improvement of symptoms of upper and
lower airways and quality of life

Significant reduction of polyp score, reduction No significant improvement of symptoms,
of blood eosinophil count, as well as ECP

and IL-5Ra levels, in serum

levels, in serum

Significant reduction of polyp and CT scores,
improvement of smelling, symptoms, and
quality of life (SNOT-22); improvement of
pulmonary function (FEV,) and asthma

control test score (ACQ5)

No reduction of serum or nasal secretion
mediators, frequent rhinopharyngitis

frequent rhinopharyngitis

PoC

Clinical trial, phase 3

PoC

Side effects include headache, rhinopharyngitis, PoC

and reaction at injection site




3. Modification of
Immunotherapy



Epitopes (SPRIE)

a MHC-II

SPIREs
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Synthetic Peptide ImmunoRegulatory
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Mast cell

Inhibits early-phase response
eg sneezing, runny nose, itchy eyes

Inhibits late-phase response

eg prolonged cough, wheezing/breathing

difficulties, blocked nose



SPRIE

Product Research Pre-clinical Phase 1 Phase 2 Phase 3

Cat-SPIRE

House Dust Mite-SPIRE
Ragweed-SPIRE
Birch-SPIRE

Japanese cedar-SPIRE

Alternaria-SPIRE



SPRIE

e Cat SPIREs
— A set of 7 synthetic peptide T-cell epitopes
— derived from Feld 1

— showed for the first time the persistence of a
clinically relevant effect

— rhinoconjunctivitis symptoms following
standardized allergen challenge 2 years after
treatment

Couroux et al., 2015
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Toll-like receptors (TLRs)

e Pattern recognition receptors

e TLRs are located at the first line of defense
against invading pathogens as well as
aeroallergens

— interesting targets to modulate the natural
history of respiratory allergy

— widely employed as adjuvants in some SCIT
formulations, showing strong

immunomodulatory effects
Aryan etal., 2014



TLRs Recognize Signature
Molecules of Microorganisms

Imidazoquinolines

) in (anti-viral compounds)
Mycoplasmal Bacterial peptidoglycan Alagellin CpG DNA LPS
lipoprotein  lipoprotein dsRNA

e e © Fe& e
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TLREE=TLR2 5 —TLR3 =TLR5 F{TLR7 E{TLR9 = TLR4
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TLR-4 agonist (MPL)
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Simons et al 2004 Asai et al 2009

Creticos et al 2006 Tulic et al 2004

CD4 CD 25 cells from \

Injection imnfunotherapy with AlC b

nasal specimen
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AlC vs Placebo

IL-5, CCL17 and CCL22 —‘ l. " Increased
IFN-y and CXCL9 f NS 'v Decreased
CXCL10 NS f NS Mot signficant
IL-10 A.L NS + Immunotherapy
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[ |

MNasal symptoms NS NS
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IL4+ cells from nasal specimen v'.
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Rise in Ig-E No rise MNo rise —

Aryan et al., 2014



4. Modification of gut
microbiome



Probiotics and microbiome
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Editor's summary

The human gut microbiota consists of a huge

NATURE | ARTICLE <5 = number of species and varies greatly between
individuals. A comparative metagenomic analysis of
BEEESN the human gut microbiomes of 39 individuals from 6

countries shows that despite this diversity, the

. . microbiota composition can be classified into at least
Enterotypes Of the human gut mlcrOblome 3 distinct groups, or enterotype& The en‘ero[ypes
contain functional markers that correlate with
Manimozhiyan Arumugam, Jeroen Raes, Eric Pelletier, Denis Le Paslier, Takuji Yamada, Daniel individual features such as age and body mass

index, a feature that may be of use in the diagnosis
of numerous human disorders such as colorectal
cancer and diabetes.
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Microbiota & Human Health

o e Araae S s o—
SCIENCEWORLD REPORT ... ..

WOME  SPACE  RATURE & BMVIROMMENT  MEALTH & MMOSIAME  TECH  PWTICE  MUAAN VRGO D Obesity
Baby's Gut Bacteria Determined by
Breastfeeding and C-Section
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0 Diabetes
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You Are Your Bacteria: How the Gut Microbiome
Influences Health

The bactena in our gut already plays an important role 1in digestion Butl new studies indicate
that our bactena could play a major role in whether or not we become obese



Studies on prevention :
3. The gut microbiota and fiber diet
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Increase in dietary fiber dampens allergic responses in the lung. Gary B Huffnagle. Nature Medicine 20, 120-121
(2014



Studies on prevention :
5. The gut microbiota of the pregnant woman

, )
Bacterial

DNA

Lamina
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. oo s \ .
A possible route for bacteria originating from the gutto reach the placental tissue during pregnancy.
Dendritic cells (DCs) actively penetrate the epithelium, sample the microbes within the gut lumen, and
transport them to the placenta...

Gut microbiota and allergy: the importance of the pregnancy period
Thomas R. Abrahamsson, Richard You Wu, Maria C. Jenmalm
Pediatric Research (2015) 77, 214-219 do0i:10.1038/pr.2014.165



Other new targets of therapy
Probiotics

e Probiotics may modulate immune responses
beneficial for the prevention and treatment

e consumption of probiotics
has been shown to reduce
the level of eosinophils
in allergic patients

Wheeler et al., 1997



Probiotics

Week 0-4 Week 0-8 Week 0-12 Week 0-16

Week 0-20

Week 0-24

= .

= e
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[ ® Levocetirizine +Lj EM1 (Gr.1)

O Levocetinzane (Gr.2)

LS o

Lue et al., 2012



Take Home Messages (1)

 New drugs and therapies are always under
Investigation

e Everythingis changing gradually and
paradigm shift can happen abruptly even in
medical field.

e We need to keep up with new changes not to
be fallen behind times.



1. New Innovative Treatment

2. What internists should know
Anatomy, physiology, and surgical Tx



Nasal cavity evaluation




ty of allergic mucosa
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Fig. 1.1. Left side, zero degree lens, septal obstruction at nasal vestibule.















Fig. 1.7.Right side, zero degree lens, middle turbinate squeezed between nasal septum anc
lateral nasal wall, partial closure of middle meatus.



y

ig. 1.8. Right side, zero degree lens, marked deviation with middle turbinate contact and
olyp with middle meatus closed.



ig. 1.12. Left side, zero degree lens, septal spur indenting inferior turbinate.



ig. 2.2. Right side, zero degree lens, slightly bulbous middle turbinate with convex side
f deviated septum.



ig. 2.3. Right side, zero degree lens, unobstructing middle turbinate, structures of middIe
neatus readily visible.



fig. 2.4. Right side, zero degree lens, middle turbinate barely visible.



ig. 2.5. Left side, zero degree lens, polypoid middle turbinate.




Fig. 2.7. Right side, zero degree lens, large concha bulla, middle meatus closed.



ig. 2.9. Left side, zero degree lens, large concha bulla with polypoid change.



ig. 2.11. Left side, zero degree lens, mulberry-type polypoid change with partially closed
1iddle meatus.



Fig. 2.18. Left side, zero degree lens, inflammation of middle turbinate with polypoid
upper middle meatus.



ig. 2.19. Left side, zero degree lens, vascular polyp middle turbinate.




ig. 2.21. Right side, zero degree lens, superior attachment of the middle turbinate visible
t 12 o’clock, septal spur and polyp anteriorly.




ig. 2.24. Right side, zero degree lens, inflammatory mucosa in association with septal
yressure relieved by Adson elevator. Remaining contact between middle turbinate and
eptum in center of picture. Septum pushed away from turbinate by Adson elevator.



ig. 2.28. Left side, zero degree lens, “double” middle turbinate-horizontal plane and
eptal spur.




ig. 2.33. Left side, zero degree lens, healed partial resection of middle turbinate.



Diversity of allergic mucosa




Alm of Surgical
Treatment In AR

- Alleviating nasal obstruction
to better reduce static obstruction

while improving compliance of the nasal
passages



Surgical management

1. Turbinate surgery

2. Septoplasty
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Microdebrider

- To reduce bulky mflamHapor;t ligs)ug, while maximally

preserving overlying mucosa
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The long term efficacy of
turbinoplasty versus medication in
allergic rhinitis

o 2420 HIE NN =8 K=
A= XN AMH A28 0[=2 X=s 88
| W




Inclusion & Exclusion criteria

e 2010H 1& ~2011H 12
Allergic rhinitis S& S =42 LH 1 ot AL S skin testal
3+0| & =22 3mm0l & 20l = &t At
— Group A (n=155) : Septoturbinoplasty or Turbinoplasty &
Al edet 2t At
— Group B (n=77) : medication 2t A| &4t &t At
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Allergic symptoms

nasal obstruction Rhinorrhea
5 -—
=0.127.
4 —
P<0.001 P<o0.001
3 — l I
= turbinoplasty = turbinoplasty
medication 27 medication
1 -
T | 0 -
1st visit 2yr after 1st visit 2yr after
Sneezing
p=0.36
P<0.001
—
= turbinoplasty
medication
, L , Independent t test

1st visit 2yr after



SNOT-20

SNOT-20 SNOT-20
-Rhinologic domain- -Otologic/facial domain-
2.5 -
p=0.335 >
2 4 p=0.604
P<0.001 P<o0.001
[ ! T' turbinoplasty al : W turbinoplasty
medication a medication
T 0.5 -
T | (o] T 1 |
1st visit 2yr after 1st visit 2yr after
SNOT-20
-Sleep domain-
p=0.661
m P<o0.001
turbinoplasty
medication
. . Independent t test

1st visit 2yr after



Take Home Messages (ll)

e Surgical management can be helpfulin
selected patients with AR

e Long term effects can be obtained with
proper surgical management of AR



Thank You!



