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Ti eival n YAouTEvn

P10 A

Endosperm (81%) 2
B (81%) Aleurone layer (1%)*

Starch 80.4
AX+C 3.6
Fibre 1.2
Lipids 1.6
Ash 0.6
Protein 12,6

Gluten
80-85%

[TpoAapives +
Iovteviveg

Catassi Nutrients 2017 {.)

Germ (3%)2



P10 A

= Tumkn Sutwkn Stouta: 10-20 g/d
= 1 péta otapéviov Ywpov (40 yp) ~ 1800 mg yAoutévng

= XopumAn Statpo@ikn agia, aAA&

= OpYQVOANTITIKNY a&la Tpo@itwy
= [IpdoBeto Tpoinwy (vital gluten)
[ Wheat |
. : : Com
- Wheat

Foschia IJ Food Microbiol 2016

TpopIua eAeBEpa YAOLTEVNG

= PuoIKa TPOP LU
= AnunTplakd: puL, TATATA, KAAQUTIOKL, OOTIPLA, AUAPAVTOG, KEXPL,
@aydTUpo, AvapL, GoVoAuL KIvoa, 0OPYO, GOYLA, TATILOKX
= TaAaKTOKOMIKA, AaXaVIKE, @poUTa, Kpgata, Papla

= Eme€epyaopéva mpoidvta
= [Ipoiovta EAeBepa ['Aovutévng (TTET)
= [lpw1eG VAEG: GTIOPOL EKTOG GLTAPLOV (KATI)
= Xwpigyroutévn: éwg20 mg/kg

= [Ipoidvta pe aoc@oAn yAoutévn (?) . e °w

= Mpwteg VAEG: oupPATIKO ) KATAAAN A emeEepayaoUéVo oLTApPL

EK41/2009, EK 828/2014 .
Jouanin Food Res Int 2018

20/3/2020



20/3/2020

AnpoTiKoTnTa

N ea rly two in MINTEL BLOG » Food » Non-celiacs drive gluten-free market growth

five of those
who eat or used
to eat gluten-

NON-CELIACS,DRIVE GLUTEN-

FREE MARKET.GROWTH

free foods (38%)
do so because
S ETENES S diagnosed...

Some 82% of consumers who eat gluten-free
foods, or used to eat them, have not been

Sales of gluten-
free foods have

better for their
overall health.

experienced

growth of 136%
from 2013-2015 @

Aiaita EAe0Oepn ammd MNovTtévn

Gluten related
disorders

\

Pathogenesis

v v v

Not autoimmune
Autoimmune Allergic Not allergic

(Innate immunity?)

! v v v

Dermatitis >
Celiac disease || Gluten ataxia herpetiformis | Wheat allergy NCGS
1 1
Symptomatic Silent Potential “e;';':r‘;';"y Food allergy WDEIA S:,"‘:‘:r‘f;

Fasano Gastroenterology 2015 <.>
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Non-Celiac

Gluten/Wheat
Sensitivity

Non-celiac wheat sensitivity
Non-celiac wheat protein sensitivity

V) Mevika

20/3/2020



OpiouOGg

= Amovoia SLayvwoTIKwV BLOAOYIK®V SEKTWV

= XUVEPOO IOV XUPaKTINPI(ETAL ATIO YAOTPEVTEPIKA KOl

€EW-YAOTPEVTEPIKA CUUTTTOUATA PETA TNV

KATOVAAWOT TPO@ILWV UE YAOUTEVN, KAL UTTOYWPNON

QUTWV PETA ATIO ATTOKAELGUO TOUG, GE ATOUX TIOU BEV

€XOUV KOIALOKAKT 1] aAAepyla 6TO oLTApPL

Leonard JAMA 2017, Catassi & the Salerno experts Nutrients 2015 {.)
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IBS NCWS CD

Epidemiology 10%-20% Unknown |(possible 1%
range, 0.6%-6%)-13%
Duration Chronic Unknown Chronic
Pathogenesis Multifactorial (innate  Innate immunity Innate/adaptive
immunity involved) immunity

Onset age 40-50y 30-40y Any age
Gender Female/male 2:1 Female/male 5:1 Female/male 2:1

Familiarity for gluten-
related disorders

Variable

Present

Present

Symptoms Gastrointestinal Gastrointestinal/ Gastrointestinal/
extraintestinal extraintestinal

Biomarkers None None (AGA?) 50% Anti-tTG and EmA

HLA None None 500, + HLA-DQ2 and

HLA-DQS restricted

Duodenal histology

Normal mucosa

Normal mucosa/mild
lesions

Villous atrophy

Autoimmune

Low prevalence

High prevalence

High prevalence

disorders
Reduced bone mineral Up to 50% Up to 70%
density
Food intolerance Lactose intolerance Lactose/fructose Lactose/fructose
intolerance intolerance

Outcome
(complications)

No complications

No complications

Refractory disease,
lymphoma, small
bowel
adenocarcinoma,
ulcerative
jejunoileitis

DBPCC

Unnecessary for
diagnosis

Recommended for
diagnosis

Unnecessary for
diagnosis

12

Volta Gastroentrerol
Clin N Am 2019
Roszkowska
Medicina 2019

®
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AiGyvoon

STEP 1 STEP 2
A, B: placebo or gluten

Start GFD+ | GFD +
GFD AorB GFD BorA Stop

l SN
elelelelelele ] d

NCGS
improved 3 > 5
P 1 week 1 week 1 week confirmed or
h excluded
Suspect >30 %, 1
NCGS Y= 3w
gluten-containing 6 weeks
diet > 6 weeks J
"
not NCGS
improved — excluded

Catassi & the Salerno Experts 2015 ;‘»

AiaitnTikol
QITIAKOI
TTAPOAYOVTEC
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P10 A

= AtmAG TV PAEG placebo-gAeyxOUEVES TIPOKANOELS O€ ATOUA
ue vmoPia NCG /WS
= 10 peréteg (6 Staotavpovpeveg), n=1312 evijAikeg
= Etepoyévela uebodoroyiag
= Alapkela TpokAnong: 1 d — 6w
= Huepnowx 86om yAoutévng: 2-52 g , 3 pedéteg< 8 g/d
= Placebo: GFP, xylose, whey protein, rice or corn starch

= Cross-over wash out: 3 d - min 2 w (1 w)

= 7 HeAéTEG: eMISEIVWON CUUTITWUATWY e SoKLpaoio

Molina-Infante Clin Gastroenterol Hepatol 2017 ;‘.’

Outcome report after placebo-controlled gluten challenge

o Qualitative
Quantitative

Nocebo effect (similar or
higher symptoms with
placebo compared with
gluten)

Gluten-specific symptoms
(symptoms triggered with
gluten but not with
placebo)

No symptoms
with either gluten
or placebo

Biesiekierski et al,'” 2013,

Australia

Di Sabatino et al,*” 2015, Italy

Zanini et al,”' 2015, ltaly

Elli et al,** 2018, ltaly

Picarelli et al,”* 2016, ltaly

Qverall results

Similar symptom 3 of 37 (8%) 11 of 37 (29%) NR
worsening with
gluten or whey
protein diet

Significant
symptom
worsening with
gluten compared
with placebo
(56.9 vs 43.7;

P =.034)

NR 12 of 35 (34%)

Borderline 14 of 98 (14%)
significant
symptom
worsening with
gluten vs
placebo (6.1 vs
5.3; P = .05)

Nonsignificant NR NR NR
symptom
worsening with
gluten vs
placebo (61% vs
46%; P = .6) -

( 38 of 231 (16%)
'
~

9 of 61 (15%) 52 of 61 (85%) NR

17 of 35 (49%)"
14 of 98 (14%)

6 of 35 (17%)
70 of 98 (71%)

—_ =
94 of 221 (40%) 76 of 133 (57%)

——

“This study used a FODMAP-containing placebo.

16

Molina-Infante Clin Gastroenterol Hepatol 2017
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P10 A

= ZUOTNHATLIKY AQVOAOKOTINOT LEAETWV TIPOKATONG OE ATOUX
ue vmoPia NCG /WS

= 11 peréteg (9 DBRPCT, 2 open trials), n=1684 evrjAwkeg

= M1 OTATIOTIKA ONUAVTIKE SLAPOPETIKO TTOGOOTO ATOUWY [UE
UTIOTPOTIN LETA TNV TTPOKAN O™ HE YAouTévn Vs placebo

=) ‘Otav N Sidyvwon BaoeL kprtnpiwv Salerno (N=3), > mlavotnTa
vnotpotng [40% vs 24%, RR=2.8 (1,5-5,5), p=0,002]

Lionetti Front Physiol 2017 @
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MepiopioHOI

= Avalovn] Yl ELPAVIOT) CUUTITWUATWY HETA ATIO
KATAVAAWOT) YAOUTEVNG (Yuxoroyikoi Adyol, eputopuin Tiieon)

= AAAnAoxkdaAvym pe ZEE (ei8ikd yia TE oupntodparta)

= Edv petafatikn KAWVIKN OVTOTNTA, XPOVOG TIPOKATONG O
paon avoxng
= MeBobdoAoyia LEAETWV TIPOKANONG
= Aldpkela TPOKAN GG
= [ToodtnTa YAOUTEVNG KL €806 pécou
= EiSo¢ eixovikoV pécov

= Ei6og ouumtwudtowv we mapdpetpot Ekfaong

Lionetti Front Physiol 2017 @
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Endosperm (81%) 2

Fermentable _ === ~q
0Oligo-, Di-, Mono- ( FODMAPs) Starch 80.4
saccharides & Polyols = AX+C 3.6
Fibre 1.2
Lipids 16
Ash 0.6

Protein 12,6

- —

,\.(ﬂl;l_tsn’\l Other non-gluten

80-85% proteins

12-19%

-

a-Amylase/Trypsin . ulp;

N

Inhibitors 1-3%

-

~
Wheat Germ Agglutinins ,‘-\_N_C?‘, ) Germ (3%)

Volta GastroClinNAm 2019, Catassi Nutrients 2017 {‘.)

Design/method of

Authors, year, ; Number of
country studying FODMAP subjects (1)
effect
RDBPCC fructan

Skodje et al., 2018,
Norway [10]

Dieterich et al.,

2019 Germany [14]

Zanini et al,, 2015,
Italy [11]

Zanini et al,, 2014,

Italy [12]

Biesiekierski et al.,

2013, Australia [13]

Peters et al., 2014,
Australia [15]

20

challenge (2.1 g), gluten
(5.7 g), and placebo
given as a muesli bar

Open low FODMAP diet
adherence for 2 wk

RDBPCC GCF had
fructans 0.8 g/100 g. GFF
had 0.16 g/100 g fructans

present in both study
arm materials.
RDBCC fructans present
in both study arm
materials and low
FODMAP diet for
8 weeks
RDPBPCC, low
FODMAP diet
adherence for 2wk

RDBPCC low FODMAP
diet adherence for the
entire duration of study

n =59 self-
reported NCGS

n=19 self-
reported NCGS,
n = 10 healthy
controls

n =35 self-
reported NCGS

n =25 self-
reported NCGS

n =37 IBS
patients
fulfilling NCGS
criteria
n =22 IBS with
improvement on
GFD

FODMAPs

ZUCTNUATIKY
avackoémmon NCGS-
FODMAPs
6 peAéteg (S5 RDBPCC),
N=197

|

Atttakog poAog
FODMAPs kupiwg ota T'E
oupIEPATa

Priyanka Gastr Res Pract 2018 {.)

20/3/2020
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AAAOI S1QITNTIKOI TTAPAYOVTES

= ATIs
= QUOIKA EVTOUOKTOVA
= PAeypovwdng amavinon
= ETUVES
= KUTTOPLKEG KOAALEPYELEG avBp®TILVOU BAgVvvoydvou

Zevallos Gastrenterol 2017, Kucek Compr Rev Food Sci Food Saf 2015 {.)

21
Endosperm (81%) 2
I'E ouumtopata, o————

amiBovn HEEEBEI:PED Starch 80.4

QVOCOTIOTIKY AX+C 3.6

amdvtnon Fibre 1.2

Lipids 16

Ash 0.6

Protein 12,6

¢ Gluteny Oth
; _ ~.luten er non-gluten
Tt e g s
pirrenare, 12-19%
OVOOOTIOMTIKY| o

amdvtnon AT 3

1-3%

_————
{_WGA ) | Germ (3%)
Volta GastroClinNAm 2019, Catassi Nutrients 2017 @
22
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O¢pareia

23
= Alapkela Bepameiag
= MTapoSik, LETABATIKN 1} HOVLUY KATACTAOT;
= Makpoypovia TtapakoAovdnon
= N=2, Atxyvwopéva pe kprtipla Salerno, Itoiia
« { ovpmtwpdtwy pe évapén AET
= 3% atopwv og avotnpn AET petd and ~ 8,5 €t (5-14 £tn)
= Empovi oupmtwpdtwv (22 /3)oe kadd TPOoKOAANUEVX ATOUA, OAAK
<vs CD
Carroccio Gastroenterology 2017, Tovoli Clin Nutr 2017 @
24
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Aiagpoporroinon amo CD

= AnunTplaka

= MowkiAlx ortaplov (LOVOKOKKO-SLTAOELSEG)

= AkatdAAnAa yio CD, aAAd Sev evepyomolov eyyevr) avooio

= apxaia €i6n ottapov < [ATIs] vs oOyxpovwv

= Kawotopa vBpidika eidn (ortapi-kplBapt: tritordeum)

= AkatdAAnAa yla CD, oaAAd Stapopetikn cvotaon o€ YAtadiveg
* Bpopn

= L TEPLEKTIKOTNTA TIPOAAUIVEG, < EvEPYOTIOINOT EYYEVOUS aVOTiag
= TeveTikd TpoTOTOMUEVO OLTAPL

Aufiero Mol Nutr Food Res 2018 @

25

Aiagpoporroinon amo CD

= AAAeg pebBodol
= IpoBloTika
= Tap&AANAa AET, eAeyyopevn eloaywyn YAOUTEVNG
= AN-PEP (evéompwTtedon)
= SLAOTIOON YAOUTEVNG, GTOUOYOG
= QUPUAKEVTIKY AYWwYN
= EAeyxog6 agova eyke@Aaiov-evtépou (aiobnua mdvou)

Igbinedion WJG 2017 @

26
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LOUTTEQPACHATO

27

TuuTrEpaouaTa

= Evaiobnoia ot yAoutévn emiBefatwyvetal o€ pikpo TOGOGTO
ATOHWVY PE OXETIKN VIOl
= Atepeivnon poAou AAA®WVY SLALTNTIKOV TTAPAyOVTWY
= Non Celiac Wheat Sensitivity
= avaykn Steaywyn g LEAETNG Lo EAEYXO QUTWV
= BEPATIEVTIKI| AVTIUETWTILOT) VTIO €EEALEN

28
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Gluten
sensitivity™
QOther wheat

components*

Nocebo

Celiac disease effect Wheat allergy

FODMAP
intolerance™

(] Any kind of food- and placebo-induced symptoms

I:| Positive results after a DBPC gluten challenge

. Wheat-induced symptoms, hegative results after a DBPC gluten challenge

. Wheat- and other food-induced symptoms, negative results after a DBPC gluten challenge

*These patients may exhibit positive results after a DBPC wheat challenge
These patients may show positive response to wheat challenge and FODMAP-containing placebo

Molina-Infante Clin Gastroenterol Hepatol 2017 {.)
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TuuTrEpaouaTa
== 1CD1@Data.com

201972020

ICD-10-CM Codes » K8B-K95 Diseases of the digestive system » K98-K85 Other diseases of the digestive
system » K8&- Intestinal malabsarption »

» 2020 ICD-10-CM Diagnosis Code K99.41 =] &=

Non-celiac gluten sensitivity

(2010 ] 2010 ] 2020 ] pitable/specitc cod

K28.41 is a billable/specific ICD-10-CM code that can be used to indicate a diagnosis for
reimbursement purposes.

The 2020 edition of ICD-10-CM K98.41 became effective on October 1, 2019,

This is the American ICD-10-CM version of K88.41 - other international versions of ICD-10 K98.41
may differ,

Applicable To
« Gluten sensitivity NOS
+ Non-celiac gluten sensitive enteropathy

The following code(s) above K98.41 contain annotation back-references that may be applicable to
K9&.41:

* KBE-K85 Diseases of the digestive system

. K99 Intestinal malabsorption

. K99.4 Other malabsorption due to intolerance

30
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