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Protocol Synopsis

Title APreliminary Open-Label Trial of Losartan Potassium in Participants with Ecsinophilic
Esophagiiis [EcE)With or Without a Connective Tissue Disorder{CTD)

Short Title EcELosartan Trial.

Clinical Phase Ecsinophilic Esophagitis (Fhase ).

IND SponsoriNumber | I ' I

Study Objectives Primary Objective:

*  The primary objective of this pilof siudy is lu ct of lozartan on the
reduction of esophageal eosinophils in pa }{ epzinophilic esophagitis (EoE)
with or withouta connective tissue dlsn

Secondary Objectives:

*  Toinvestigate the effect of losa Iwah of transforming growth factor beta
(MGEFR)in the blood and

*  Toinvestigate the effect n on the nomalization of the BEoE transcriptome in
participants with or withouta CTDL

*  Toinvesligate of losartan on general histology of the esophagus, using a
histology

« To dal% zafety of losartan in paricipants with BEoEwith or without a CTDL

¥ &Eﬂ;ﬂlﬂ the effect oflozartan by utilizing patient-reported outcome (PRO)

:\_ ionnaires to assessfor clinical symplomresponse.
Toevaluate the effect of losartan by utilizing thehistology sconing system created to
express the severity and extent of gastrointesfinal abnormalities that often
acoompany ecsinophilic inflammation.
Study Design Open-Label.
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Primary Endpoint(s}

Change from basaling in the peak esophageal eosinophil cournt in participants receiving
lozartan potassium at the end-of-treatment (ECT) visit (or at early withdrawal) as
determined by esophagogastroduosdenoscopy (EGD) with biopay and reported as
eosinophils per high-power field (ecsinophilsHPF).

A primary safety endpoint is aleo ncluded to monitor for adverse events in the enrolled
subjects. Specifically, asa descriptive investigation, any SAEor Grade 3 and above AEs
that anse during the conduct of this pilot study will be reported.

Change from basaling in the blood (serum) and esophageal TGRS levels in participants
receiving losartan potassium at the BEOTvisit (or at early withdrawal) as determined by

reseanch blood samples and ECQDwith biopsy, ra

MNomnalization of the BoEtranscrptome in pa )ﬁ iving bosartan at the EDTvisit
(or at eary withdrawal) as determined by %

Change from baseline in histopatho is receiving losartan potassium at
the EQTvisit (or at early wuhclrawal}]\ ined by BGDwith biopsy.

Change from basealine Wpﬁnm in participants receiving losartan at the
ECTvisit {or at aaﬂywilh:lra*@ determined by EndoFLIP.

ediatric Eosinophilic Ezophagitis Symptom Severity
ic Ezophagitis Module [PedsCl ™ EoE], EoE Quality of Life
Cuestionnai in participants receiving losartan at the EOTvisit {or ateary

IMD‘I.IM

rl:ated that 30 patients will need to be screened for a total of approsimateky 15
cipants enrolled in the study. Ofthe 15 paricipants enrolled, at least one third will

hawve evidence of EcEwith CTD, whereas the remaining participants will hawe no
evidence of aCTD.

Total duration of treatment is approximately 16 weeks. During the titration phase,
participants will be on titrated doses of losartan for 4 weeks. During the maintenance

phase, participants will be on a stable dose of treatment for 12 weeks.
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Treatment During the: study oral administration of losartan tablets or suspension ooours once a day,

Description at about the same time each day, throughout the treatment period. The dose of the
study agentto be administered will depend on the participant's body weight and will be
calculated (mgg) on the basis of afitration schedule during the treatment (j.e.,
titration and mainterance) phase, not to exceed the daily dose of 100 mg. The
medication dosage for losartan potassium will change throughout this study, titrating fo
a higher dose.

' Inclusion Criteria 1

. Written informed consent has been provided by the parq'gr;ﬁpamnt or legal guardian.

Participants {of any gender and any race) aged = 5$ yiears aft time of

screening.
The participant has confirmed, active BoE( or within 12 weeks prior to
enroliment) 2= defined by esophageal inophils = 15 per HPF (400 x

magnification) confirmed by the rasahw thologist AMD fits into one of the following

cateqores:

a. Participant has not hﬂ@'ﬂs&d with and does not display phenotypessugqesive
of aCTD.OR

b. Parficipant

%g‘mdwim aCTNe.g., Marfan syndrome MFS], Loeys-

Ehlers Danlos syndrome (EDS), hypermobility syndromes).
been on ahigh dose of proton pump inhibitor (PPl)at least onedose,

r at least 8 weeks prior to adiagnostic endoscopy of BEoEwithout histologic
on {i.e., 2 15 egsinophizs™HPF). Due to the variety of doses and various PP
ilable, thie dose will be confirmed adeguate at the discretion of the site PL
Mote: Participants may continue with their acid reflux therapy as long asthe dose
remains the same throughout the study.

Participant must maintain the same diet, swallowed steroid, and PPitherapies
throughout the duration of the study. Participants with active BoEon these therapies

may be included in the study, as long as they agree to maintain the same diet, swallowed

sterpid, and PPItherapies.

At the time of study entry, afemale participant is eligible if she meets one of the

following criteria:

a |sof non-childbearing potential {pre-menarchal or surgically sterilewith
documentation).
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b. Is of childbearing potential with a negative urine pregnancy test (beta human
chaorionic gonadotropin [B-hCG]) pricr to enrcliment into the study (i.e., at screening)
and at each monthly study visit. Subsequently, these participants must agres to use
adequate birth control measures (e.q., condom, oralfinjectable/subcutaneous
confracepiives, intrauterine device, or sexual abstinence) during the study and for at
least one month after the last dose of study drug that will be documented in the
source documents.

Exciusion Criteria

participants:
1. Any past or planned cardiac surgery.

2. Anaortic root Z-score 2 3.0 on a previousech
3. Intolerance fo the study agent {i.e.. lusalta anguadmm immunoglobulin E

(lgEFmediated allergy, etc.

Individuals who meet any of these criteria are not aligib%r enrollment asstudy

4. Amean blood pressure measure %th systolic and diastolic) at screening that is

below the 2 parcentile for hi aslisted in the study staff-generated guideline
report for blood pressure r children and adolescents (Sea section 19), and is
currently experiencin »@tensinn symptoms (1). If the participant is asymptomatic, this
will not be consi

5. Renal ﬂ creatinine in exoess of the upper normal limit for age
6. An at causes ezophageal ecsinophilia (e.g., hypereosinophilic syndrome,

vasculitis, eosinophilic granuloma, or a parasificinfection).

iz of hepatic insufficiency (e.g. liver failure, history of liver fransplantation, or

rsistent liver fransaminase elevation).

& Ahistory of abnomal gastric or dusdenal biopsy or documented gastrointestinal
disonders (e.g., Celiac Disease, Crohn's disease or Helicobacter pylon infection), not
including chronic gasfritiz, chronic dusdenitis, mucosal eosinophilia or other ecsinophilic
gastrointestinal disorders (EGIDs)

9. Useof anti-igE monoclonal antibody {mab), anti=tumor necrosis factor [THNF] mAD, anti-
IL-5 agents, or anti=lL-13 within & months prior to study entry (i.e., screening).

10. Use of methofrexate, cyclosporine, interferon a, or other systemic immunosuppressive or
immunomodulating agents within 2 months prior to the screening visit.

1. Astricture during endoscopy procedure that prevents passage of theendoscope
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12. Taling or is planning totake an angiotensin receptor blocker (ARB), angiotensin-

13.

14

15

16.

17.

18.

corverting enzyme inhibitor (ACET, beta blocker (BB), or calcium-channel blocker therapy
at thie screening visit or at any time during the study or has been taking any of these
medicafions for 3 months prior to the screening visit.
Taking or i planning to take hydrochlorothiazide, digoxin, warfarin, cimedidine,
phenobarbital, rifampin, orfluconazole.
ktaking or is planning to take potassium supplements orsalt substitlutes containing
potassium.
Afemale paricipant who is pregnant or nursing or, if of childbearing potential, is not
using amedically accepied, effective method of birth (&.q., condom,

nm% or sexual abstinence ).

oralfinjectable/subcutaneous confraceptive, intrauta ﬁﬂ
study within 30 days prior to

Participated/participating in any investigative d
siudy entry.

Participated/participating in wlmm@%ﬁm study within 3 months priorto
siudy entry.

Unable to be confimed, active Suaamgcrr within 12 weeks prior to enroliment)
asdefined by esophageal m ensinophils 2 15 per HPF(400 x magnification)
confimmed by the ologist.

Study Stopping

2- tal SAEpossibly related tothe investigational product
participants discontinued from study because a particular AErecurred on three
ions and was not mitigated by dosing titration

If the study is stopped due to meeting the above criteria, it may not be resumed undil all
pertinent information is discussed with DAT MWD, NIWID Asthma and Allergy DEMB, and
thie central IRB, and all parfies concurwith the resumption of the study. Local IRBswill be
informed of the study stoppage and the DSMB/central IRB's decision on resumption of the
study

Thee study meany be terminated by DATMIAID or the MLAID Astma and Alergy DSMBupon
review of any observations, events, or new information that merit such action
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Glossary of Abbreviations
Abbreviation Term
AE Adverse event
ACH Angiotensin-comverting enzyme inhibitor
ADR, Acheerse drug reaction
AT Alanine aminotransferase
AP Alkaline phosphatase
AR Angiotensin receptorblocker
AST Aspartate aminotransferase
ATIR Angiotensin Il receptor 1
ATZR Angictensin Il receptor 2

§°598°§832§8°0]

Beta blocker Cb
Twice (two times) aday l\
Blood urea nitrogen \
Complete blood count @

Consortium of GastrointésligalDisease Reseanchers
Cincinnati Childre al Medical Center
Code of Federal =

Casereport fo
anfidencediag

prgy Immunclogy and Transplantation
Anagement and Coordinating Center

safety monitoring boand
phagogastroduosdanoscopy
Eosinophilic gastrointestinal disorders

Ehlers-Danios syndromse

Eosinophilic esophagitis

Eosinophil diagnostic panel
Endolumenal functional lumen imaging probe
EcE Endoscopic Reference Scom
Epidermal differentiation complex
End of freatment

Eosinophilic Esophagitis Activity Index
Filaggrin

Food and Drug Administration

Good Clinkcal Practice
(Gastroesophageal reflux diseasa
Gamma-glutamy transferase
Glomerular filtration rate

Human chorionic gonadotropin
High-power field

Investigational brochure
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Intermational Conference on Hamonization
Independent ethics committes
Immunoglobulin E

Intereukin

Investigational new drug

Inztitutional ReviewBoard

Loeys-Dietz syndrome

Losartan potassium

Losartan Monoclonal antibody

Marfan syndrome

Mean corpuscular hemaoglobin
Mean corpuscular hemoglobin concentration

iy

MFS

MCH

MCHC Mean corpuscular volume

MCY Milliequivalent %
mEq N
mg

mL

MOO

ik

EEEF:EEIE

Milligram

Milliliter @\
Manual of operations Q
Meutralizing anfibodi \

Mational Institute and InfectiouzDiseases
MIAID Mational Instityte of D and Digestve and KidneyDiseases
MDD Mational Insti of Health
of Medicine

physician
ic Eosinophilic Esophagitis Syrmptam Severity
PEESS iatric Chuality of Life Inventory Eosincphilic Escphagifis Module
dewmﬂm terephthalate

\2\ E Protecied health information

Principal Investigator
Postural orthostatic tachycardia syndrome

::. Proton purnp inhibitor

FET

FHI

=]

FOT

SPA Patient-reported outcome

FRO Renin-angictensin system

RAS Ras homolog gene family, member A
Rhod, Red blood cell

REC Red blood cell distribution width

ROWW Senous adverse event

SAE Serous adverse event report

SER Senous adverse reaction

SR Mothers against decapentaplegic homolog 2
T Single nucleotide polymorphism

P Standard operating procedure

0P Transforming growth factorbeta

TGFE Transforming growth factor beta receptor
TEER Tumar necrosis factor
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1 Background and Rationale
1.1 Background and Scientific Rationale

EcErepresents a complex clinical entity often requiring coordinated care within the fields of both allergy and
gastroenterology. BEoEls diagnostically defined by revised consensus criteria that in brief require an esophageal-
specific level of 2 15 eosinophils per HPF, as obtained from 2 to 4 biopsies from either the proximal or distal
esophagus, that iz not mitigated by the use of PP (2). Further, features such as response to diet may also be used
in establishing the diagnosis. Symptomatically, patients with BEcEoften complain of dysphagia, vomiting, reflus,
food aversions, and frank food impaciions (2-4). These patients commonly have diagnoses associated with atopy
and other allergic disorders such as lgE-mediated food allergy, asthma, allergic rhij njunciivitis, and urticaria.
Current treatment modalities center around the use of swallowed steroids a&ith gither fluticasone
propionate or budesonide, oral steroids, and avariety of restrictive di t\lr upon the use of allergy test

results, the empiric avoidance of common food allergens, or the elink % of all antigenic proteins via the use of

elemental formulas (5-13). Though all of these freatments are

will recrudesce in the majority of patients. Forthe use of m&xh&m iz the risk of cbesity, adrenal suppression,

ostecpenia, and stercid-induced diabetes and cata g the dietary restrictions can require significant

, they require continual use or the disease

familial or personal commitment to severe dietary ns that are life changing.

In evaluating the fundamental underlying of EoE through the use of a several methodologies, genes such
aseotaxdn 3 (CCLAE), IL13 (L13), and mal ymphopoietin (TSLA) have been directly associated with the
dizeasze pathogenesis (14-18). In adthi these genes, TGR has been of interest due to evidence of patients
with EoEhaving increased TGF- ich has been localized to ecsinophils within the inflamed and fibrotic
esophageal lamina proprs @ith deeper-lying mast cells that are physically intertwined with esophageal
smiooth musde cells H%\ftartmalmanlwith TGEFE1 in vitro, cultured esophageal smooth musde cells
physically fixed in collagen confracted in size by nearly 50%. This suggests a potential clinical link to dysphagia and
food impaction, related to the production and release of TGFE1 and other mediators from these close-lying mast
cells, in addition to TGFE1's potential long-term impact on fibrosis and stricture formation (22, 23). TGRE1 s
azsociated with the direct regulation of fibrosis (24, 25) and can promiote the generation of pericstin that leads to
eotaxin 3=-mediated eosinophil recruitment and tissue remodeling (26), which is likely further enhanced by the
additicnal cascade of percstindnduced activation of TGFR1 from itz latent to active form (27). In addiicn to being
expressed by both ecsinophils and mast cells, TGRR1 is expressed by T regulatory cells, which are dysregulated in
both patients with BoEand in animal models of BoE(28, 29). In experimental models of parasite infection of mice,
mice with defectrve TGFE1 signaling mount only a limited reactive mastocytosis while retaining a high parasific
wormn burden relative to controls, suspected to be due to low expression of IL-9 after infection (30). In addition, the
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esophagi of patients with EcEoverespress IL-8, a cytokine that was originally isclated as a potent mast cell growth
factor, which is potentially driven by TGRH1 cverexpression which would support the reactive mastocyiosis seen in
EcEpatients (7, 22,31-36).

Exoess TGRE1 expression has been assocated with connective tissue disorders CTDssuch as Duchenne muscular
dystropiy and MFS, and these dizorders are often associated with dysphagia; however, to date there have been
only two reports associating other CTDe(sclerodema, polymyositis, and dematomyositis) with non-esophageal
EGCein 7 patients {37-40). Unusually for & of these patients, an unexpected and concomitant increase in mast cells
was alzo noted in the gastrointestinal bopsies (39). It has now become apparent, through work performed here at
Cincinnati Children's Hospital Medical Center (CCHMC)and at John Hopkins Hospital, that there is a subset of EcE

related to CTD=41, 42). We have identified acohort of 34 individuals with ith wvaried CTDsyndromes
associated with TGR pathway dysregulation inclusive of MFS, EDSor beni B ility syndrome (formerty
HOStype 111 (43)). The elevated prevalence of patients with CTDwithin th opulation represents agreater than

8-fold higher risk of BoEin patients with CTDin comparison to the lafion based upon analyses of our
hospital-wide de-identified i2b2 patient dataset (edds ratio [El!ﬁ%ﬁmﬁhrm limit [CL]4.4-14.5; ffﬁﬁ.ﬂ: P<
0.001 unpublished cbsersations). We also examined our well BEGD Reseanch Registry (n = 1,008 patients
with EcE)for evidence of CTDs In this BEoEgroup, thers wé’i.d% prevalence of CTDs These results did not
appear to be driven by patient selection bias, as2 %Epaljsnts residing in the immediate catchment area of
our hospital (n =267 alse had a CTD. Beyond o a EckEhas also been noted in several patients with another
CTC; LOSis associated with the TGR recepis -. (TGF-ER1 & TGFER2)but was not identified within our EcE-
CIDocohort, which had limited numbe Q! ents with LDS Further, in a mouse model of DS, nearly every mouse
appeared to have evidence of L™, al reference for LDSassociated with BoE; YouTube Video Conference:
hitipe e youiube. oo

PHcfExCLU

This relationship be ey_sand EoEextends beyond just this subset of pafients with BEoEin that the
physiological disruption of the TR pathway in the patients with BoECTD also appears fo play a causal role in the
larger sef of patients with BEcEwithout demonstrable CTDfeatures. This current and ongoing work. demonstrates
through avariety of avenues this central role for TG in the genetics and pathophysiclogy of BEoEin general,
regardess of the presence of ClDfeatures, assummarized in Figure 1.
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12 Figure1: Molecular and cellular mechanisms invohved in eosinophilic esophagitis pathogenesis
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Flgure 1: & proposed madel 10 explain the md&mhaﬂmluumm&%ﬁ in eosinaphilic esophagiis [EcE)pathapanesta, TER-
[11-associed patholagy, eosinophil recruitment, and trestmeants. food-alargan sansization have been implicated in EoE

paﬂmgﬂmEhmnﬂdlatﬂmﬂmﬂmdmﬂ—L—ﬁmm baen noted to improve the micoscople featunes of BoE, actng

o e mmatdrﬁmntm I-I;rp-emlasﬂc epiea]|s the esaphagus oversxpress aotecin 3, likeby in responssa to IL-

h istocyiosls. Th oytokines (., IL-13 and IL-4) drive eclexin 3 production,
eawell as synangze with TG Tto promota Thi cells, willchyg nmmmmmlﬂnglnammimmunpmmm
&nd eosinophils produce TSR L TG M has been = My, induce several processes that promote EcEdisease pathogenesls, including
fibrasts, srmoath musde contractiity, end pear ,wihich further promotes tizsws remadeling, whils reducing epidemnal
diffarantiaten comphes [EDC) ganes and r-mediated ecsnophil edhesion end migration (Taken from Abona et al., (23, 44)).

Mand Th cytokines promabe IL-5 generation, which pro

The mast cells directhy infil esophageal smooth musde (ESM)in patients with BEoEand generate TGFE1
(22). In witro TGRE1 ation induces phospholamban in human esophageal smooth muscle cells and
myofibroblast leading to fraction (45). Assuch, TGFE1 may directly and adversely impact escphageal motility
and sympioms of dysphagia. in fofo, this information suggests that the inhibition of the TGFE1 pathway could
provide a unigue means of improving patient care in BoE via the reduction in smooth muscle contraction mediated
by thie deeper lving mast cels and TEGFE1, aswell asreducing pathologic fibrosis and cellular proliferation ssenin
these patients. Evidence supporting the Bockade of TGRE1 activity outside of EoEhas also been demonstrated in
two mouse models of CTOs, MFS(fibrillin 1 knockout mice, Fbn 1919954 and Duchenne muscular dystrophy
(dystrophin knockout mice, mdlx) (46, 47). In the MFSmouse model, using neutralizing antibodies (nAb) against
TEFE1 resulted in normalizafion of aortic root architecture, aswell as the reduced phosphonylation and nuclear
translocation of the mothers against decapentaplegic homolog 2 (SMADZ) transcription factor that is part of TGF31
pattneay signaling (46, 48). Further, in mdx mice, the use of ndb significantly attenuated the fibrosis in a mouse
mizdil that recapitulates the pathologic findings commonly =2enin patients with Duchenne muscular dystrophy
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(47). In human stedies to date, one potential therapy for patients with EoEwould be the use of a humanized nAb
against TGFE1, which is currently being evaluated in preliminary clinical trials (fresolimumab, GC1008) and has
been targeted for the treatment of varows cancers, idiopathic pulmonary fibrosis, focal segmental
glomenulosclerosis, and sderodema (ClinicalTrials.gov as of 02/162012).

EcEakeo represents a chronic disorder whose enduring complications often appear in late adolescence and includes
symiptoms of dysphagia associated with repetitive episodes of nearfood impaction, along with the physical findings
of esophageal fgidity and siriciures (19, 49-51). In essence, the TGER 1 pathway can support the formation of a
rigid cellular and fibrofic connective tissue expansion, combined with ineffective muscular contraction that creates
an unforgiving escphageal architecture that is unsuitable for the easy passage of food which worsens in the

absence of effective therapy (19-22, 51, 52). Consistent with this model of dysfunction, one of our
CEGRInvesfigators, Dr. lkuo Hirano, has quantitatively demonstrated reduced compliance using in wio
analyses of adult BoE patients with endolumenal functonal lumen imagi \DE (53, 54). Further,

worsening esophageal compliance was assocated with an increased rj impaction (55). This procedure
dysfunction with clinical wtility

may therefore provide aunigue physiclogic and quantitative maq
in addition to what is curmently available via examination sup%iq' biopsies specimens. Indeed, while

several studies have demonstrated biopsy-proven conftrol 8§ ecsinophilic inflammation via the use of common
therapies for BoE there has often been a disconnect the: biopsy report and patient-reported sympioms.

1.3 Rationale for Selection of Investigational Product or Intervention
The zame mice studies noted above also evaluated the use of an angiotensin |l receptor 1 (AT1R) antagonist

lzsartan, a commonly used anti-hypertensive medication that reduces TGFE1 activity in other non-CTD disease
models due to the extensive cross-talk between the shared elements of the TGRE1 and AT1R pathways (56).
Activation of either TGF-E1R or AT1R resulis in the phosphonylation of SMADZ/3, leading to franscription of several
products indusive of TGRE1 itself; further activation of either pathway leads to activation of the ras homolog gene
farmily, member A (Rhod) and confraction of vascular smooth musde fibers (56). Similar to treatment with nAb, the
w=e of losartan in the Fin 759995 and mdy mouse models normalized the aoriic root architecture, reduced SMADZ
phosphordation and translocation, and attenuated evidence of fibrosis in their respeciive models (46, 47).
Additional theoretical advantages of the use of AT1RiInhibition via the use of losartan are the potential beneficial
effects obtained by biasing angiotensin-based signaling towards the angiotensin || receptor 2 (ATZR)LATZR receptor
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signaling appears to anfi-inflammatory effects, and the use of renin-angiotensin system {RAS)blockade in humans
with MFS has already been attemnpted (57, 58). In these studies beneficial effects having been noted with the use of
angiotensin-comeerting enzyme inhibitors (ACEjand ARBs, which have demonsirated reduced aortic root diameter
in a=mall, randomized trial and retrospective analysis, respectively (59, 60). Some controversy has been noted,
there has been a potential assocation between exoess AT signaling, aswould be expected with the use of an ARB
like losartan, and the cystic medial degeneration that i seen in aoric aneurysm. This is based upon an in wWiro study
utilizing samples from patients with MFSwith end-stage aneuryams, which demonstrated vascular smooth muscle
cell apopiosis, which was worsened with ARBuse (61). However, Habashi ef al. later demonsirated worsening
aortic root dilation in double knodkout mice kack both the fibrillin and AT2Rgenes, implying afurther beneficial
effect of AT2R beyond the anti-inflammatory effects noted above asopposed to the hypothetical, perilous effect
implied by the jin wifro sfudy of patients with MFS(62).

14 Preclinical Experience
Herein we propose that reducing TGRE1 activity with losartan in |Ih EcEwill lead to reductions in the

eozinophilia, fibrosis, and smooth musde contractility Ihat ol in the pathogenesis and
symptomatology of this dizsease. While the use of losa bﬂan studied to date in either pediatric or adult
Eck, it does represent amedicaftion with support of i data which suggestit as asuitable target for
phamacologic intervention. TGF41 expression is i in the escphageal biopsies of BEcEpatients relative to
normal confrols, and in CTDpatient populati iz an increased risk of BoE(MFS, BDS, LDS, etc.)(18, 21-23, 41,
42,45, 63). Aslosartan is already used in iatric and adult populations for hypertension and proteinuria, it
represents aunique medication to got IW+treat BoEacross a broad range of ages. Further, the use of aonce-a-
day, oral medication, without %ﬂas associated with either stercid medications or dietary modification,
could provide improved and quality of life for this patient population. We hypothesize that we will see
beneficial effects in pathology within the study period, asthe beneficial effect upon aortic root
dilation was noted within 36 weeks with the use of the ACE [enalapril (60)), and within 12 months with the use of
an ARB(losartan (59)). This proposal represents the first exploratory prospective sfudy to evaluate the effects of an
ARBin EcE,while simultanegusly differentiating between BoEvs. EoECTD. Though some confroversy exisis with the
u=e of an ARBvs. ACHn patients with MFS, both of these drug dasses have excellent safety profiles, and both
dazses are curmently in use clinically for these patients. In addition, losartan has been in use for treatment of
hypertension for over a decade, and there are clinical trialz ulilizing losartan long-term in the MFS population
without evidence of unusual AEsreported to date. Therefore, we do not have an expeciation of AEsthat would
uniquely be present with the BEcEpatient population. It is our hope and expectation that this study will
demonstrate the clinical value of losarian without evidence of adverse effects.
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1.5 Treatment with Losartan
Although kosartan i most commonly weed for treatment of systemic hyperiension, it is also routinely used without
significant AEs for treatment of nomictensive patients with proteinuria (B4, 65). Losartan has a negligible effect on
resfing ood pressure and heart rate in healthy wvolunteers (G6-68).
Losartan is generally well-tolerated for the treatment of hypertension and proteinuria in adult and pediatric
patients. Howewer, the curment prescribing information for losartan does not provide information regarding the use
in patients less than five-years-old (69). The use of losartan is approved and indicated for hyperiensive pediatric
patients 26 of age with a typical starting dose of 0.7 mokg once daily. Currently, the losartan prescribing
information (02014 Revision) indicates that the adverse event profile for pediatric patients mirrors that of adult
patients (68). The approval described in the prescribing information was most likely based in part based upon the
putcome of the use of logartan in 177 pediatric pafients with hyperension n 6-18 years old. While the
prescribing information does indeed indicate that 177 patients were con ire the study, two patients wera
actually re-randomized in the study, for agenuine total of 175 pediatg {70} Further, while this report
describes patients aged between 6-16 years old, 4 patients less dwere enrclled in the study [See
Table 1, Ref. (T0)]. In spite of the conflict between the prescri ifrmation and the Merck study, losartan
remains in regular use for the treatment of both hyperten®ipn and proteinuria in pediatric patients. The AEs
described in the study are consistent with those descr other studies, and in the current protocol, we intend
to monitor the common AEs noted in this and o s that have evaluated losartan [See Study Stopping Rules,
Seesection 10.5].
The use of losartan in 18 pediatric subj h Marfan's syndrome significantly slowed the rate of progressive
aonic-root dilation and supports o | to treat subjects as young as 5 years of age. In the small Marfan's
study, no adverse events or si were documented amaong subjects while receiving ARBtherapy (59).
In pediatric: patients, the ndomized control frial to date evaluated losartan vs amlodipine/placebo in 411
subjects with proteinumsdwith or without hyperension), who were 1-17 years old at the time of entry (71). Of
these subjects, 33 were less than six-years old and were treated with losartan alone over the course of 12 weeks
[SBeeTable 1, Ref. (71)]. Adverse events (AE)were followed for all subjects in the study, with n=7 (4.6%) having a
sefious adverse event (SAE)for those being treated with losartan [Sea Table 2, Ref (71)]. None of these SiEswers
azsociated with drug. Eight {5.3%) drug-related AE were noted. Mo patients in the study were discontinued dueto a
drug-related AE[See Table 2, Ref (71)). While renal dysfunction [reduced glomerular filration rate (GFR)]was
noted for two of the patients treated with losartan, this was no different than the amiodipine/placebs group, and
losartan was not stopped. In addition, hypotension was noted for one patient treated with losartan but did not
result in stopping of the drug. Dosing of losartan iz identical for that proposed for the current study, although a
maxirmum limit is not provided, whereas a maximum of 100 mg is planned for the cumment study.
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In aseparate cne-year longitudinal study of 52 subjects with proteinuria freated with losartan, the reasons for
discontinuation wera noted and described. These subjects were aged between 3.73 to 1799 years. The reasons for
discontinuation induded elevated serum creatinine/potassium, blummed vision, syncope ! dizziness, unexplained
fatigue, ineffectiveness, or resolution of proteinuria. No SéEswere mentioned in the article (B4).

In asimilar study by the same authors, 45 patients aged between 3.7-17.9 vears old with hypertension treated with
losartan, a single SAEas=ociated with the use of losartan was noted (65). However, this occurmed in a patient being
simultaneously treated with an angictensin converiing enzyme inhibitor (4CEl) and losartan. This patient had pre-
exizting renal insufficiency and history of borderine high senum potassium, and had seplic shodk, acute oligunia,
and severe hyperkalemia (K° 7.6 mEg/L)(E5). Az a consequence, the authors no longer allow the simultaneous use
of an ARB or ACH in patients, especially if there is evidence of renal insufficiency.

Asthis curent study proposal was criginally designed, renal insufficiency was via evaluation of serum
creaftinine (exclusion criteria 5) and the use of common antihypertension j s ACE ARB, B-blockers B

disallowed in excluesion criteria 12. Q

16 Clinical Sudies

Losartan has been in use for treatment of hypertension M and there are clinical trials utilizing
lesartan long-term in the MFS population without evide nusual AEs reported to date. Thus, we do not have
an expectation of AEsthat would uniguely be stiin the BoEpatient population. It is our hope and

expectation that this study will demonstrate I@ml value of lozartan without evidence of adverse effects.
2  Study Hypotheses/Objectives ?Q
Hypotheses

Inhibition of the TGFE1 could provide aunigue means of improving patient care in BoEvia the reduction
in smooth musde con jon mediated by the deep-lving mast cells and TGFA1, aswell as reducing pathologic
fibrosis and cellular proliferation seenin these patients. Herein we propose that a reduction in TGFE1 activity via
losartan in patients with BEoE will lead to reduced ecsinophilia, fibrosis, and smoocth musde contractility, which each
play arole in the pathogenesis and symptomatology of this disease. Further, the use of a onoe-a-day oral
miedication, without the difficulties associated with either steroid medications or dietary modification, could
provide improved compliance and guality of life for this patient population. This represents a preliminary
descriptive study in which the impact of losartan therapy in patients with EoE or BEcECTD is assessed.

2. Primary Objective(s)
The primary objective of this cpen-label pilot study is to assessthe effect of losartan on the reduction of

ezophagesal ecsinophils in participants with BoEwith or without a CTDL
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23  Secondary Objective(s)
Toevaluate the effect of losartan on the levels of TGRS and markers of pathway activity in the blood and

esophiagus.
*  Toimvestigate the effect of losartan on the nomalization of the EcE franscriptome in padicipants with BoE with
or without aCTD.

= Toevauate the effect of losartan on general histology of the esophagus, using a histology sconing acale.
*  Todetermine the safety of losaran in participants with BEcEwith or without a CTD.

=  Toevaluate the effect of losartan by utilizing PROguestionnaires to assess for dinical symptomresponse.
To evaluate the effect of losartan by utilizing the histology scoring system created to express the severity and

extent of gastrointestinal abnormalities that often accompany eosinophilic inflapnmation.

*=  Toevauate the effect of losartan on esophageal compliance through mu\lﬂ P

31  Description of Study Design
Thiz is aphase ll, open-label trial of losartan in patients with EcEwith or without a CTD. Prior to entry,

patients must meet the current consensus criteria for ich efforts are made to rule out other causes of
ezophageal ecsinophilia. The trial will perform H\II‘EW assessment of the effect of the maximum tolerated
dose of losartan in participants with active ermined by the absence of side effects and by vital signs being
within normal limits. The primary endpaj e study is the reduction in the number of esophageal eosinophils in
participants who will receive once aday (Figure 2). The primary safety endpoint is descriptive, and
will require reporting of SAEor 3 and above AFs.

R

o
Study Design (_l}()
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Figure 2: Study design
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Flgure 2= Schematic of study design demonstrating the flow of pﬂdmmr@gmntmafm protocal

3.  Primary Endpoints)Outcome(s)
= Change from baseline in the peak esophageal eosi unt in participants receiving losartan potassium at
the end-of-treatment ([E0T)visit (or at earhy wi @I] asdetermined by esophagogastroducdencscopy
{EGD)with biopey and reported as eosinophy igh-power field (eosinophils™PF).
*  Aprmary safety endpoint iz also inclu menitor for adverse events in the enrolled subjects. Specifically, as
a descriptive investigation, amy 3 and above AEsthat arize during the conduct of this pilot study
will be reported.
34 Seecondary Endpoint] =)
Changa from & blood (senum) and escphageal TGRR levels in participants receiving losartan at the

ECTvisit {or at early withdrawal) as determined by research blood samples and BEDwith biopsy, respectively.
MNomalization of the BEcEtranscriptome in pariicipants receiving losartan at the BOTvisit {or at early
withdrawal) asdetermined by BGDwith biopsy.

Changea from baseline in histopathology in paricipants receiving losartan at the EOT visit (or at early
withdrawal) asdetermined by EGDwith biopsy.

Changea from baseline esophageal compliance in participants receiving losartan at the BOTvigit (or at eary
withdrawal) asdetermined by EndaFLIP.

Change from baseline PROS{Pediatric Eosinophilic Esophagiis Sympiom Severity [PEESS] PedsCl Fosincphilic
Escphagiis Module [Ped=Cl ™EcE], BoE Quality of Life Questionnaire, and EE=Al)in participants receiving
lozarian at the EOTvisit (or at eary withdrawal) as determined by EndoFLIP.
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3.5 BExploratory Endpoint{sjiOutcome|s)
Serum and escphageal tissue will be collected from all participants at screening and at the BOTvisit (or at early

withdrawal) for the determination of TGFR levels and eosinophils. Exploratony laboratory tests will be analyzed by
the research personnel in the

Participants are not required to fast prior to the blood draw.

The total volume of blood collected for exploratory laboratory tests will be approximately 17.5 ml per visit
(screening and ECT 'eady withdrawal). At any time during the study, the amount of blood collected from the
participants will not exceed 5% of the estimated total blood volume over a 24-hour period per institutional policies.
All blood and specimen collection and handling will be done in accondance with the institution's laboratory and
infection corntrol policies.

4 Selection of Participants and Clinical Sites/Laboratories Q\
1.  Rationale for Study Population Q
Participants aged 5to 25 years with active BcE with or wilhnur\ ill be included in this study. Participants of
any gender and any race will be induded. 6

2. Inclusion Criteria Qe’
Farticipants must meet all of the following in iteria to be eligible for participation in this study.
1. Written informed consent has ided by the participant fparent or legal guardian.
2. Participants (of any gen

j aged = 5years fo = 25 years at time of screening.

3. The parficipant has col , active BoE (within 12 weeks prior to enroliment) asdefined by esophageal
miucosal eosi r HPF{400 x magnification) confirmed by the research pathologist AND fits into
one of the follygsd Ories:

a. Participant has not been dagnosed with and does not display phenotypes suggestive of a CTD or
b. Participant has been diagnosed with a CTDie.g., MFS, LDS, EDS, or hypermobility syndromes).

4, The participant has been on a high dose of PPl {at least one dose, once daily) for at least 8 weeks priorto a
diagnostic endoscopy of EoE without histologic resolution (1.e., 2 15 ecsinophis™PF). Due to the varety of
doses and various PP available, the dose will be confirmed adequate at the discrefion of the =site PL
Mote: Parficipants may continue with their acid reflux therapy as long as the dose remains the same

throughout the study.
5. Participant must maintain the same diet, swallowed steroid, and PRItherapies throughout the durationof

the study. Participants with active BEoEon these therapies may be included in the siudy, aslong asthey
agree to maintain the same diet, swallowed steroid, and PPItherapies.

6. Afthe time of study enfry, afemale participant is eligible if she meets one of the following criteria:
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a. [k of non-chidbearing potential (pre-menarchal or surgically sterile with documentation);

b. |k of chidbearing potential with anegative wrine pregnancy (B-hCG) prior to enrcllment into the
study (Le., at screening) and at each study visit. Subsequertly, these participants must agree touse
adequate birth control measures (e.g., condom, oral / injectable / subcutaneous confraceptives,
infrauterine device, or sexual absiinence) during the study and for at least one month after the last
dose of study dreg, which will be documented in the source documents,

3. Exclusion Criteria

Individualzs who meet any of these criteria are not eligible for enrollment as study participants :

2
3.

10.

1.
12.

13.

Ay past or planned cardiac surgery.
Anaortic root Zscore 2 3.0 on a previousechocardiogram.
Intolerance to the study agent {i.e., losartan) such asangioedema, i lin E{lgE }mediated

allergy, etc. @

Amean blood pressure measurement (both systolic and di screening that is below the 20
percentile for pediatric participants and below the 55 for adult paricipants as listed in the study
staff-generated guideline report for blood pre r children and adolescents (Refer to Manual
of Operations (MOO)),

Fenal dysfunclion with creatinine in rnormal limit for age.
Another disorder that causes mﬁa@imhilia (e.g., hypereosinophilic syndrome, Chung Strauss
vasculifis, ecsinophilic granuloma iic infection).

A diagnosis of hepaficin 3 ely. liver failure, history of liver fransplantation, or persistent liver
franzaminase elevatio

Ahistory of ab or duodenal biopsy or documented gastrointestinal disorders (e.g., Cellac
Dizease, Croh or Hellcobacter pyiori infection), not including chronic gastritiz, chronic ducdenitis,
miucosal eosi ia or other ecsinophilic gastrointestinal disorders{EGIDs)

Use of anfi-IgE mAb, anti=TNF mab, anti=lL-5 agents, or anti=IL-13 within & months prior to study entry
{i.e., screening).

Use of methotrexate, cyclosparine, interferon a, or other systemic immunosuppressive or
immunomodulating agents within 3 menths prior o the screening visit.

Astricture during endoscopy procedure that prevents passage of theendoscope.
Taking or is planning to take an ARB, ACE], BB, or calcium-channel blocker therapy at the screening visit or

at any time during the study or has been taking any of these medications for 3 months prior to the
sCreening visit
Taking or is planning to take hydrochlorothiazide, digosdn, warfarin, cimetidine, phenobarbital, rifampin, or

fluconazole.
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14. k= taking or is planning to take potassium supplements or salt subslifutes containing potassium.

15. Afemale participant who is pregnant or nursing or, it of childbeaning potential, is not using a medically
accepted, effective method of birth contral (e.g., condom, oralfinjectable/subcutaneous contraceptive,
intrauterine device, or sexual abstinence).

16. Participated/participating in any imvestigative drug or device study within 30 days prior to study entry.

17. Participated/participating in any investigative biologics study within 3 months prior to study entry.

18. Unable to be confimmed, active BoE (at Screening or within 12 weeks prior to enroliment) as defined by
esophageal mucosal eosinophils 2 15 per HPF (400 x magnification) confimmed by the research pathologist.

Of note, patients with esophageal ecsinophilia can run a gamut of diagnoses inclusive of gastroesophageal reflux
dizeasze (GERD), erosive esophagiiis, Bamett's esophagifis, and BoE. The princi of distinguishing between
these dagnoses is primarily dependent upon their symptomafic presenta Nﬂl with endoscopic and pathologic
findings. Patients included in this study will directly meet the consistent with EcEprior to entry.
Indeed, the utilization of these criteria has begun to demonsiratp-s differences between patients with
CERDwersus those with proton-pumip inhibitor regponsive % eosinophilia (FPHREE)and Eob. BoE has been
distinguished from GERDon microarmay studies (14), and nfound to be nearly identical to PRHREEwhen

ntly esophageal pH monitoring is not used as standard
r the placement and tolerance of a nasocgastic ube for 24
ed to assess patients in this study. The patient's use of aPP

assessed via the eosinophil diagnostc panel (ED
of care in the dagnosis of BEoEgiven the requine
hours. Assuch, the use of pH monitoring is

will mot be changed as a consequence

trial.

5 Knownand i Benefits to Participants

5.1 Risksofinvestigational Product or Imtervention from Investigator Brochure and/or Package Insert
The following information of sections 5 1-5 2 were directly excerpled from the Teva Phamaceuticals US4, inc.,
Losartan Pofassium, Prescribing Information and is based on previous clinical trial dafa:
Hypertension
Losartan potassium has been evaluated for safety in more than 3300 adult pafients treated for essential
hypertension and 4058 patients/subjects overall. Over 1200 patients were freated for over 6 months and more
than 800 for owver one year. In general, treatment with losaran potassium was well-tolerated. The overall incidence
of adverse expenences reported with losartan potassium was similar to placebo.
In controlled clinical trials, disconfinuation of therapy due to clinical adverse experences was required in 2.3
percent of patients treated with losartan potassium and 3.7 percent of patients given placebo.
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The following table of adverse events is based on four & fo 12 week, placebo-controlled trials involving over 1000
patients on vanous doses (10to 150 mg) of losaran and over 300 patients given placebo [[See Tabke 5, Ref. (69])].
All doses of losartan are grouped because none of the adverse events appeared to have adose-related frequency.
The adverse experences reported in 21% of patients treated with losaran potassium and more commonty than
placebo:

Musculoskeletsl: Muscle cramp, back pain, leg pain;

Nenous SystemPsychiatric: Diziness;

Respiratory: Nasal congesfion, upper respiratory infection, sinusitis.
The following adverse events were also reported at a rate of 1% or greater in patients treated with losarian, but
were as, or more frequent, in the placebo group: astheniafatigue, edemalswelligg, abdominal pain, chest pain,
nausea, headache, pharyngitis, diamhea, dyspepsia, myalgia, insomnia, coug r.
Adverse events occumed at about the same rates in men and women, younger patients, and Black and
non-Black patients. Q

Apatient with known hypersensitivity to aspirin and pminilliﬁ%ﬂ‘aamd with Insartan patassium, was
withdrawn from study due to swelling of the lips and eyelillg and facial rash, reported as angicedema, which
retumed to normal 5 days after therapywas discontin

Superficial peeling of palms and hemolysis wena in one subject.

In addition to the adverse events abowe, i important events that occumed in at least two
patients’subjects exposed to losartan adverse events that occurred in < 1% of patients in clinical studies
are listed below. It cannot be det ther these

events were causally rel rian:
Bodyasa Whole: fever, orthostatic effects, syncope;
Carofovascula angi cioris, second degree AV block, CVA hypotension, myocardial infarction, amhythmias
including atrial fibrillation, palpitation, sinus bradycardia, tachycardia, ventricular tachweardia, ventricular
fibrillation;

Digestive: anorexia, constipation, dental pain, dry mouth, flatulence, gastritis, vomiting;

Hematologic: anemia;

Metabolic: gout;

Musculoskedetal: amn pain, hip pain, joint swelling, knee pain, musculoskelatal pain, shoulder pain, stiffness,
arthralgia, arthritis, fibromyalgia, muscleweakness;

Menous SystemyPsychiatnic: anxiety, anxiety disorder, ataxia, confusion, depression, dream abnomality,
hypesthesia, decreased libido, memory impaimment, migraine, mersousness, paresthesia, peripheral neuropathy,
panic disorder, sleep disorder, somnolence, tremor, vertigo;
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Respiratory; dysprea, bronchitis, pharyngeal discomfort, epistaxis, rhinitis, respiratony congestion;

Skin: alopecia, dermatitis, dry skin, ecchymosis, envthema, flushing, photosensitivity, pruritus, rash, sweating,

urticaria;

Special Senses blumed vision, burning/stinging in the eve, conjunctivitis, taste perversion, tinnitus, decreasein

visual acuity;

Urogenital: impotence, nocturia, urinary frequency, urinary tractinfection.
Persistent dry cough (with an incidence of afew percent) has been associated with ACE-inhibitor use and in
practice can be acause of discontinuation of ACE-nhibitor therapy. Two prospective, parallel-group, double-blind,
randomized, controlled frials were conducied to assessthe effects of losartan on the incidence of coughin
hypertensive patients who had experienced cough while receiving ACE-inhibitor py. Patients whio had typical

ACE-nhibitor cough when challenged with lisinopril, whose cough disappea bo, were randomized to
losartan 50 mg, lisinopril 20 mg, or either placebo (one study, n =97 or rochlorothiazide (n =135). The
double-blind treatment period lasted up to & weeks. The incidence shown below (Table 1).

311 Table 1: Cough incidence

Study 1* HCTZ Ln-h'l Lisinopril
Cough 25%, 17% B2
Study 2t ma@ Losartan Lisinopril
Cough 6 29, B2%
*Damographics = (89% Caucasian, B4%
tDemagraphics = (90% Caucasan, 51% E%

These studies demonsirate that
had cough associated M%i
placebo therapy. E\

Cases of cough, incl positive re-challenges, have been reported with the use of losartan in postmarketing
experience.

nce of cough associated with losartan therapy, in a population that all
itor therapy, is similar to that associated with edrochlorothiazide or

Pediatric Patients
Mo relevant differences between the adverse experience profile for pediatric patients and that previously
reporied foradult patients were identified.

Hypertensive Patients With Left Veniricular Hyperirophy
In the LIFE siudy, adverse events with losartan potassium were similar to those reported previously for patients

with hypertension.

Mephropathy in Type 2 Diabetic Patients
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In the REMASL stdy imvolving 1513 patients treated with losartan potassium or placebo, the overall incidences
of reported adverse experiences were similar for the two groups. Losartan potassium was generally well
tolerated as evidenced by a similar incidence of discontinuations due fo side effects compared to placebo (19%:
for losaran potassium, 24%for placebo). The adverse experiences, regardless of drug relationship, reported
with an incidence of = £3% of patients treated with losartan potassium and occuming mone commaonty than
placebo, on a background of conventional antihypertensive therapy, are shown below:

Body as a Whole: Asthenia'Fatigue, Chest Pain, Fever, Infection, Influenza-like disease, Trauma;
CargiovascularHypotension, Orthostatic hypotension;

Digestive: Diamhea, Dyspepsia, Gasintis,

Endacrine: Diabetic neuropathy, Diabetic vascular dsease;

Eyes, Fars, Nosg and Throad: Cataract, Sinusitis; %
Hematokogic: Anemia; \

Metabolic and Nutrtion: Hyperkalemia, Hypoghyoemia, Weight

Musculoskeletal: Back pain, Leg pain, Knee pain, Muscukar

MNerous Systermn: Hypesthesia; \
Respiratony: Bronchitis, Cough; 6
Sk Cellulitis;

s @
Urogenital: Urinary tract infection. 0

Hematologic: Thrombooytopenia (reported rarely).

Hypersensitivity: Angioedema, including swelling of the larynx and glotiis, causing airway obstruction andfor
swielling of the face, lips, phanyrx, andfor tongue has been reported rarely in patients treated with losartan;
some of these patients previously experienced angioedema with otherdrugs induding ACE-inhibitors. Vasculifis,
including Henoch-Schonlein purpura, has been reported.

Anaphylactic reactions have been reported.

Metabolic and Nutrtion: Hyperkalemia, hyponatremia have been reported with losartan.

Musculoshkedetal: Rane casesof rhabdomyolysis have been reported in patients receiving angictensin || receptor
blockers.

Menous systern disorers: Dysgeusia.

Respirafory: Dry cough (see above).
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Skir: Erythrodema.
Laboratory Test Findings
In controlled clinical trials, clinically important changesin standard laboratory parameters were rarely associated
with administration oflosartan potassium.

Creatinine, Blood Urea Nifrogern: Minor increases in blood urea nitrogen (BUN) or serum creatinine were observed
in les= than 0.1 percent of patients with essential hypertension treated with losartan potassium alone.

Hemogiobin and Hematoort: Small decreases in hemoglobin and hematocrit (mean deceases of approximately
0.11 grams percent and (.09 volume percent. respectively) occurred frequently in patients freated with losartan
potassium alone but were rarely of clinical imporance. No patients were disconfinued due to anemia.

Liver Function Tests: Occasional elevations of liver enzymes and/or senum bili %‘E occumed. In patients with
essential hypertension treated with losartan potassium alone, one mﬁa@i was discontinued due to these

laboratory adverse experiences. Q
Overdosage \
Significant lethality was obsaneed in mice and rats after c:EI a:%hish’aﬁun of 1000 mgkg and 2000 mgfkg,

respectively, about 44 and 170 imes the maximum reco human dose on a mg/mz basis.

Limited data are available in regard to mﬂm&q& . The most likely manifestation of overdosage would
be hypotension and tachycardia; bradycardia from parasympathetic (vagal) stimulation. Feympiomatic
hypotension should occur, supportive fre should beinstituted.

Meither losartan nor its active meta be removed by hemodialysis.

Drugs that act directly on ngictensin 2ysiem can cause fetal and necnatal morbidity and death when
administered fo preg n. Several dozen cases have been reported in the world literature in patients who
were taking angictensin Oenverting enzyme inhibitors. When pregrancy is detected, losartan potassium should be
discontinued assoon as possible.

The use of dnugs that act directly on the renin-angiotensin system during the second and third timesters of
pregnancy has been associated with fetal and neonatal injury, including hypotension, neonatal skull hypoplasia,
anuria, reversible or imeversible renal failure, and death. Oligolydramnics has also been repored, presurmnably
resulting from decreased fetal renal function; oligolydramnics in this setting has been assodated with fetal limb
confractures, craniofacial deformation, and hypoplastic ung development. Prematurity, intrauterine growth
retardation, and patent ductus arteriosus have also been reported, although it i not clear whether these
oooumences were due to exposure tothe drug.
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These adverse effects do not appear fo have resulted from infrauterine drug exposure that has been limited to the
first trimester.

3  Reducing Risks of Losartan Use
To minimize the potential risks of losartan, the starting doses of the study agent will be relatively low and will be
up-titrated carefully (Sessection 6.1.2). Participants will be followed closely for adverse drug reactions (ADRs)and
will only be up-titrated if the cument study agent dose is tolerated. In addition, clinical labs {i.e., complete blood
count [CBC]with differential and chemistry) will be measured to monitor sernem creatinine, potassium, hemoglobin,
hematocrit, AST, and ALT, any abnomalities in laboratory values that are determined to be AEwill be evaluated

and managed by the Investigator.

Pregnancy or planned pregnancy during the trial iz exdusionary as losartan axpu%pmsentsahigh—ﬁsk problem
for the fetus if a mother is inadvertenthy exposed to losartan during pregnandy. use of losartan would not merit
potential benefit in BoE, given the significant risk of frank morality to the fetus associated with thesea
expoeures. Al the time of informed consent and throughout the ?ﬁ. participants of childbearing potential

and their legal guardians will be educated and notified about Fla P tial fisk of the study agent. The risk will also
be described in the consent and the assent forms. Birth uﬁl will be required for female participants of

childbearing potential.

4  Risksof SudyProcedures {0
Elood Draw %
Risks associated with venous bl Q include moderate pain or stinging sensation at the site of blood
draw. Todecrease the pain &g stifging sensation, participants can request the option of ENMLAor Spray and

fainting or feeling , hematoma, or infection. Atrained physician or personnel skilled in phiebotomy
will perform the blood draw. In order to minimize diecomforts, and rather than performing separate blood
draws, attempts will be made to obfain blood via placement of an infravenous line while the paricipant is under
anesthesia and prior to the endoscopy, if and when possible. The amount of blood drawn will follow the NIH
Guidelines for Limits of Blood Drawn for Reseanch Purposes in the Clinical Center (5/2012) For pediatric patients,
na more than S mbkg may be drawn for research purposes in a single day, and no more than 9.5 mLkg may be
drawn over any eight-week period. Foradulis the amount shall not excesd 10.5 mUkg or 550 ml, whichever is
smaller, over any eight-week period.

Fi Study Questionnaires
If the participant is between the ages of 5 and 18 years old, hesshe, aswell asthe parent or legal guardian, will
be asked to complete up to two quality-of-life questonnaires. Participants between the ages of 18 and 25 years



Confidential Page 33 of 81

will also complete these quesiionnaires, though their parents or legal guardians will not. There are no
foreseeable physical discomforts or significant rizks related to answering the patient- or parent-proxy-reported
outcomes or study questionnaires. However, some guestions may be difficult and may make the participants
uncomfortable to answer. Tha participants may also feel incomvenienced to complete thequestionnaires.
Participants may refuse to answer any guestions asked on the survey. The participantquestionnaires typically
take approximately 15 to 20 minutes to complete. All paricipants will be given ample time to complete the
sUrvey.

Esophageal Biopsies

Additional endoscopy procedures will not be performed because of participation in the study. Howeswer,
esophageal biopsies (with up to four from the proximal and distal esophagus taken for research at the
time of the endoscopy that is done as part of dinical managament. The N esophageal biopsies provides
adiagnostic probability of 88% for BoE (73). It is considered standard or patients with active EcEto have
an upper gastrointestinal endoscopy every three to six months t rthe dizease, or to evaluate changes in
therapy (74).

Endoecopy i awell-established procedure. Few patie hmmmq:noctad or senous complications. The isks
associated with collecting additional esophageal b r research at the time of the endoscopy include:
bleeding at the site of tissue (biopsy) collection Il chance of perforation (hole) of the stomach,
ducdenum, or esophagus. Perforafion i @Mgﬂ&h’ﬂinmﬁnﬂ complication, but generally it is self-
resolving and poses no life-threateni n&u:ldiﬁnnal biopsies will only be collected if the endoscopist feels it s
appropriate to do so. The participa an adverse reaction to the anesthefic or medication used for
sedation, which may cause ap " breathing), bradycardia, excessive sweating, hypotension (low blood
pressure), ka
less than 1 out of HBEdRgCple (75). Tominimize the risks of endoscopy, the procedure will be camied out or

Privacy and Confidentiality

Althowgh the study staff will doits bestto adhere to strict privacy guidelines, the possible risk of abreach of
confidentiality does exist. Every effort will be made to maintain the confidentiality of the parlicipant's medical
and research information. The imvestigator will take all necessary measures to keep all of the participant’s
personal information private and confidential. Electronic study records will be protected with electronic
safeguards (e.g., computer passwords, restricted acoess privileges). Paperbased PHIwill be secured in locked
cabinets. Accessto study records will be limited only fo research staff. Forthis study, the research study staff
will collect and utilize data obtained from the participant's medical and research records and observations,
including laboratory tests. This information, along with the study survey forms, will be used by the Sponsor and
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Invesfigator as part of the siudy data. The participants will be assigned and identified by a participant study
identification number. The link to the participant’s study identifications and their names and identifiers will be
kept by the Pl andfor the research staff in a secure location. Because the participant’s PHI will be collected and
used for the study, the research staff will obtain a signed HIPA& authorization and informed consent from the
participant and/or legal guardian. The research staff will perform informed consent and all study procedures ina
private setling away from the public. In addifion, the research staff will only collect the minimum amount of

perzonal information about the participant necessary for the research study.

The Pl members of the study’s research team, assigned study monitor(s), DMCC, on-site medical staff, Federal
and other regulatony agendes (including the Food and Dinug Administration and DATMNLAIDY, CCHMC IRE and

Orfiice of Research Compliance and Regulatory Affairs, and DSMBwill hawve to the paricipant's medical
and research records related to this study. The data from the siudy may be bl : however, the participant
will not be identified by name. There may be unknown or unforeseean iated with study participation.

5.5 Potential Benefits Q
Participants who parficipate in this study are not guaranteed @MI benefit, however, losartan has the

6

6.1.1

potential to improve BoEsymiptoms, pathology, and co reducing the TGERR1 activity in patients with
EcE, losartan may lead to reduced eosinophilia, fibrosi th muscle contractility, which each play arole in

the pathogenesis and symplomatology of this urther, the use of a once-a-day oral medication without the
difficulties associated with either stamu:l 5 or dietary modification could provide improved compliance

and guality-oflife for this patientpop @

Investigational Agent / % tervention

Investigational Agent #1

Losartan potassium generic formulation. Formulation, Packaging, and Labeling

Losartan is to be supplied in bottles containing units of 25-mg S0-mg tablets and bottles that will be prepared
for suspension form (200 ml for 2.5 migiml ) at the site phamaces. Tablets are used to generate suspensions as
described in Section §,.1.4 Administration and Preparation of Losartan.

The dose of the study agent to be administered to the pediatric participants (5 yrs. to < 18 yrs.) will depend on
the paricipants body weight and will be calculated (mgkg) on the basis of atitration schedule during the
treatment {i.e., titration and maintenance) phase, not to exceed the daily dose of 100 mg. The dose of the shady
agent to be administered to the adult participants (= 18 yrs) will start at 50 mg, not to exceed the daily dose of
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6.1.2

100 mg. The sludy agent is to be delivered orally once a day at approximately the same time each day. This daily
dose can be divided into twice a day if participant has trouble tolerating a once daily dose. The medication
dosage for losartan potassium will change throughout this study, titrating fo ahigher dose (see Titration Cyde 2:
Lp Titration).

Losartan Titration Description
Dose Rationale

The dosa ranges used for the losaran trial for a pediatric hypertension have been between 00510 2.5
mgkgiday, with higher doses improving blood pressure in these patients (70). This frial represented one of
three successful anti-hyperensive drug trials out of atotal six studied in Benjamin &f al, 2008, that evaluated
the appropriate outcome endpoints and dose ranges in pediatric populations. uthors speculated that the
higher deses ulilized and the availability of a pediatric formulation were ially responsible for the
successiul completion of those three trials asthese represented fi mion among the successful drug
trialz (76). Further, the dose used in the losartan trial for hype the upper planned limit of ~1.4
mg'kg in pediatric patients for the proposed BoE Losartan tgial, previously been used in the study of
lozartan in patients with Marfan's Syndrome (59). In Erﬁmhnrt study of Marfan's patients, the rate of
change in the aortic root diameter was significa in patients treated with losarian who had
previously failed other medical therapy (59). A Q iz of further importance in this study, as there s the
risk of postural orthostatic tad’rgman:la in patients with EDS. The adult dose ranges are derived from
well-establizhed ranges described in blng information available for losartan.

ﬂhﬂnﬂﬁyd&1

proximately 0.7-0.9 mgikg will be given on days 1-21 for enrollees less than 18 years
of age and 50 mg for & 18 and older as per dosing commonly recommended for hyperiension in pediatric
and adult pafients. These dosing instructions represent a common starting dosing for pediatric and adult
patients undergaing treatment for hyperension. A daily maximum dose of 100 mg per day will be allowed for all
participants reqardless of age asthis study is designed to minimize rsks associated with hypotension in patients
agresing to enroll in thisstudy.

Of note, in review of patients enrolled into the CCAMCEGIDresearch database, 5of all EcEpatients have a
waight which esxceads 90 kg When limited to those BEoE patients who are 18 and older, this percentage climbsto
8%. This indicates that the pool of patients i small and only afew patients would be at risk for the maxinmum
dose planned for this clinical trial at the cutzset of their enrollment. Review of blood pressures for 6 subjects
enrolled in the trial to date reveals that the lowest systolic and diastolic blood pressure percentiles were 270
and 21% percentile respectively following inifiation of losartan.
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6.1.3

6.1.4

The participants will be instructed to call the study coordinator or the study physician if any Adwerse Drug
Reactions (ADRs)cocur. Onday 6, 7, or 8, after each dosing visit, the study coordinator will contact each
participant (or parentlegal guardian) and verify the absence of ADRs.

After each participant has taken the study agent for at least 21 days but less than 28 days (T-day window), they
will return to the clinic for avisit. During that visit the research staff will verify the absenos of ADRs. If no
reported ADRsthe participants will then proceed toCyde 2 (zee below).

Up-titration: Titration Cycle 2

Lip-titration will proceed according to the schedule outlined in Table 2. The dose of study agent will be increased
astolerated to adose of approximately ~1.4 mgikg, not to exceed 100 mg. The maxinmuwm dose will continue
through the maintenance phase. Foreach cycle, after parficipants have ta %gent for at least 21 days but
les= than 28 days (F-day window), the study coordinator will verify the ﬁ ADR=.

Tabie 2: Losartan titration schedule \Q
- Down-{itration
Duration of Dosing for Initiation '-'R n Increment
each Titration Cycle
Titration Cycle 1 anhn Cycla 2 (See Section 6.4)
L1
e" 15 twace-a-day
Q 1 - ‘.4“19"“9 dﬂﬁl -
2128 days ﬂ.?-ﬂBrrg@ ng
(maxirmum 100 mg) 7 0.2 mgfkg/d
*g.0. For & dose of 50 mg once a oay t i hypatansion, he patient would firat be down-lirated to 25 mg twice a
daiy. If this were insufficent o ol e dose would be reduced by 0.2 mgig'd until the subpect is ssymptomstic.
Administration n of Losartan
Losartan tablets (25 mg) will be used for patients not requiring a suspension. Botfles of ten 50 mg tableis

that will be used to prepared suspension form (200 mil for 2.5 mgfmL) at the site phammacies will be used in this
trial.

Preparation of Suspension

Preparation of suspension will follow the directions located in the Product Insert (Seclions 5.1-5.2) and in the
Phammacy Manual. Eachbottle sent to the site will contain ten 50 mg tablets. Once prepared at the site
pharmmacy the suspension will be stored at 2 to B degrees Celsius and must be discarded affer 4 weeks from date
of preparation.
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Z

Drug Accountabillity
Under Title 21 of the Code of Federal Regulations 21CFR§312.62), the investigator willmaintain adequate reconds

of the disposition of the investigational agent, including the date and quantity of the drug received, to whom the
drug was dizspensed (participant-by-participant accounting), and a detailed accounting of any drug accidentally or
deliberately destroyed.

Records for receipt, storage, use, and disposition will be maintained by the study site. A drug-dispensing log will be
kept curent for each participant. This log will contain the identification of each participant and the date and
guantity of drugdispensed.

All reconds regarding the disposition of the investigational product will be available for inspection.

Study agent willbe dispensed through the site Investigational Drug Senvice par 'ts%:lan:l operating procedures
130P=). Al study agent administered to each participant will be recorded \bbmg Accountability Fom
miaintained by the Investigational PFhamacy. %

TabletSuspansion Dispensing: The participant (or parentegal &I;éi“ receive amedication. Paricipant
specifies study agent in the form of tablets or suspension will ispEnzed by the pharmacy every 3 to 4 weeks.
Unused study medication will be returned and retained u@mﬂy completion.

At the end of the study, the stedy monitor will be re for study agent reconciliation. All unused study agent
will only be disposed and discarded after auth jon from NWAD per guidelines outline in the Phamacy Manual.
All study documents located in the | i | Phamnacy should be moved to the investigator binder at the end
of the study to ensure that all study do tion iz maintained in one location.

Azzpssment of with Investigational Agent
The study coordinator wi medication accountability and calculate the level of compliance.
Taoxicity Prevention and Management

If aparticipant develops certain ADRsauch asfafigue or dizziness, the study agent can be changed to night-time
administration or twice-a-day administration at the discretion of the PL. If dneg reactions persist or abnormalities
are noted in the safety lab work, the dose of the study agent will be decreased by the down-titration increments
listed in Table 2. The participant will be withdrawn from the study if senum creatinine, serum potassium, AST, or
ALT are increased such that they would be classified asa moderate or mone sevens AEacconding to the schemain
the Common Teminology Criteria for AEs(CTCAE)( 7T, For 2erum creafinine, this value is greater than 1.5times
the upper limits of the age-matched nomnal value; for potassium, this value is 5.6-6.0 mEgL in a non-hemaolyzed
sample; and for ASTand ALT, this value is greater than 2.5 times the upper limit of the age-maiched normal value.
Abnomnal laboratory values for semum creatining, serum potassium, AST, and ALTwill alwvays be measured twice to

re-gxamine for ermor.
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If the participant’s blood pressure (systolic and diastolic) falls below the 2™ percentile for age listed in the study
staff-generated guideline report for blood pressure rmanges for children and adolescents (See section 19) and has
concumant sympioms of hypotension, the padicipant's dosage will be decreased by the down-titration increments
lizted in Table 2. If the participant i asymptomatic, this will not be considered hypotension. Parficipants will be re-
evaluated after down-titration of the study agent at the Pl's discretion. Unlike the situation with heart-rhythm
abnormalities associated with withdrawal of beta-blockers (78), there is no similar literature noted for ARB
medications and no taper of losartan is planned following completion of the study.

5 Premature Discontinuation of Investigational Agent

Study therapy may be prematurely discontinued for any parficipant for any of the following reasons:
«  Docurrence of an AE that, in the opinion of the investigator, requires the par%l‘s permanent withdrawal

from the study agent. In the event of withdrawal from the study agent occurrence of a SAE the
Investigator and Sponsar mivst be notified within 24 hours (See I . A participant withdrawn
secondary to anongoing S4Ethat is considered possibly or ated fo the study agent must be

followed chnically until resolution or stabilization of the

«  Insufficient therapeutic effect requiring altermative or gdditiortal therapy for the freatment of BoE, including the
need for “rescue” systemic or swallowed inhaled roid therapy, in addition fo the study agent, for the
treatment of the current EoE. Criteria for with @ to lack of efficacy will rely on the best clinical
judgment of the Plthat the participant new therapeutic intervention due fo the clinical state of
hizg/her B0k Exampes would include: ing of the presenting predominant symptom of Eok. the
emergance of a new additiona EcEthat is at least moderate in intensity and is due to BEoE, or the
need for new systemic tr {e.g., oral cofficosteroids). In contrast, small dietary modifications or modest
incresases in sym ncy without increased severity would not constitute withdrawal criteria.

»  Shady therapy prematurely dizcontinued for any participant if the investigator bebeves that the
study treatment iz no longer in the best interest of the paricipant.
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7 Other Medications

7.1  Concomitamt Medications
Prior medications, such as acid reflux therapies (including PPlewith or without histamine H2 receptor antagonists)
or swallowed corticosteroids (e.q. swallowed fluticazone), may be continued as concomitant medications during the
siudy provided that the dose of the medication remains unchanged during the study perod.

T2 Table3: Prohibited medications and washout time
Medication Washout Time Prior to Screening Visit

(i.e., Study Entry)

Methotrexate, cyclosporine, interferon a JImonths

Anti-immunoglobulin E{gE) mab \l é & months
Anti-tumor necmosis factor (TNFimAb \(l} & months

Other systemic immunosuppressive of immunomaodul Aqents JImonths
Angiotensin receptor blocker (ARB) \\e’ 3 manths
Angiotensin-comnverting enzyme inhibitor Jmonths
Beta blocker (BB)therapy ?Q 3months
Calcum-channed blocker \2\ 3 maonths
Other imsﬁgaﬁ?a@ Jmonths
Oralizurmakb & manths
Anti-IL-5 agents & manths
Anti-IL-13 agents & maonths
Other invesfigative drugs or device 1 manth

Mote: Any changes to the pariicipant's asthma or allergy therapies and other concomitant medications during the
study willbe documented in the appropriate source documents and casereport forms (CRFs)

7.3 Rescue Medications
Mo gpeciiic rescue medications are planned for this study
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8§ Study Procedures

1. Visit 1 Screening! Baseline Visit (Week -12 to0)
Recruitrment
The resaarch study will be explained in lay terms to each potential research participant. Paricipants will be
recruited from the gastroenterology, allengy, or other clinics at each sfudy site when potential participants with B0E
and CTD'may be sean. Paricipants who receive care from other instituticns that express interest in participating
may be enrolled in the study. The Pl and the study staff team will work with the participant’s primary care physician
o explain the study objectives and requirements for the study. If the paricipant's primary care physician agrees
that the participant would be a good candidate for the study, study staff will contact the participant and camy out
all recruitment and screening procedures. In addiion, potential participants will
database (CCHMC IRB studies #2008-0090 and 2008-0038), aswell asother

gite. Researnch staff will pre-screen or identify potentially eligible parﬁdp%\q
medical and/or research records and IRB=approved recruitmient mater

The clinical trial information will be entered into a databank .chnicalinalzs.gov maintained by the LS.
Mational Library of Medicine (NLM) at the National Insti 0 (MIH) or other websites.

The purpose of the screening period is to confirm eligy participate in the sfudy. The screening visit should
occur at a madmum of 12 weeks prior to the i visit. The research staff member will perform the informed
consent process acconding fo E&cﬂjmﬂ_ﬁ.ﬂaﬁ ing informed consent, the following study

assessments/procedures should be perf; nd documented up to 12 weeks prior to the enrollment (Week 0)

visit orduring the enrollment visit:

Eligibility (inclusio jon criteria)

ree, heart rate, respiratory rate, temperature), height, and weight
Demographics (age, gender, race)

Physical exam performed by astudy clinician

Clinical laboratory samples, including CBCwith differential, chemistry, and g

Research laboratory samiples (Sea Table 4)
Lirine pregnancy test for females of childbearngpotential

Concomitant medications and therapies

For those patients who meet the base screening inclusion/exclusion criteria, patients will be considered
for evaluafion of esophageal compliance via the use of EndoFLIP. EndoFLIF is a SCCevaluation for
esophageal dyemotility, done at the same time astheir endoscopy. Patients will undergo consent to
retrieve EndoFLIP datasets obtained prior to entry and during this study to assess esophageal complance.
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Mote: If the participant iz on acurrent dose of acid reflux therapy (e.g., PPlsand histamine H2 receptor antagonists)
or swallowed corticostercid (e.g. swallowed fluticasone), the participant is permitied to confinue the acd reflux
therapy or swallowed corlicostercid aslong as the dose of the medication remaing the same throughout the study.
If the: participant has had an BESDand biopsies performed at CCHMC.or at an outside institution prior to the
screening visit, the results of the BECDmay be wsed to determineg eligibility if it falls within the 12-week window
prior to enroliment. These participants will have all other screening procedures completed at the in-office,
screening visit. EGDsperformed at an outside insfitution may be used asbaseling if the comesponding pathology
report and slides are available and reviewed by the CCHMCresearch pathologist to determine eligibility. In
addition, EoE Endoscopic Reference Score (EREFwill be obtained endoscopies performed at the paricipating
institutions.

Some participants who have been seen at OCHMCor at other institutions may n%u regearch samples, tissue
and blood, collected at the time of their BED for further analysis to occur in the I inthe
I [ =0, pemission to utilize %:ipmls' samples for this study will be
obtained at the time of informed consent, and will be transfema tm rezpective labs under amateral transfer
agreement. Screening physicals will be performed by trained && using the Villefranche criteria, Beighton,
and Ghent criteria (79, 80). These are simply guidelines, ician can still have the capability to provide a
participant with a diagnosis of a CIDIf their massl&@hll within the abnomnal limits.

B2 \Visit 2 Enroliment/ Titration Cycle 1/
Al eligible participants will be enrclled i study at Week 0 if they meet all eligibility criteria and have
completed the screening procedu ing and enrollment visits may be combined when deemed necessary. If
the screening and enrollment Wi combined, the study drug will not be dispersed until all inclusion and
exclu=ion criteria have and all scresning visit procedures have been peformed. Thisincludes the review
of all laboratory tests ed during the screening portion of the visit. If a participant is screened and enrolled
within a S-day time frame, study procedures that would be repeated will only be performed once. The enrollment
visit also marks the beginning of the Treatment Phase and Titration Cyde 1. Af this vigit, staff members will:

= Resssesseligibility {inclusion and exdusion criteria)
»  Conduct vitals (blood pressure, heart rate, respiratory rate, temperature), height and weight

Administer patient- and parent-reported ocutcome guesiionnaires
Urine pregnancy test in females of childbearingpotential

Assess and inguire about AEs

Aszpss concomitant medications and/or therapies
Azzess participant compliance with diet

Dispenss study agent with instructions
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»  [Dizpense diet and medication log
The Pl or the sub-imeestigator will determine the initial dose of study agent per the titration schedule in Secions
612 -0 The participant's weight obiained at this visit will be used to calculate the initial dose of losartan. The
Investigational Phammacy will dispense the appropriate dose and amount of the study agent per the Manual of
Operations (MOO). The participant will be instructed to administer the study agent orally once daily, at
approximately the same time each day, with or without food, for at least 21 days but less than 28 days. The
participant will alzo be instructed to record the start and stop date of the study agent and each dose in the study
diary. The participants will be instructed to call the Pland/or study coordinator if they have any questions,
concEms, adverse events, or changes in medication.

83 Telephone Calle Week 1) %
On Days 6, 7. or 8 of Titration Cydes 1 (Week 1) after the start of the titra % the study coordinator will call
the participant for the following purposes:

Werify the absence of ADRs \Q
Verify the absence of AEs \(]/
Inquire about changes to concomitant medicatio erapiesand diat

Toanswer any participants questions and

ADR= and changes to concomitant maﬁnﬂjnnﬂﬁ be recorded in the paricipant's source documents. If the
participant experiences ADRs, the Plshou nsulted, and the appropriate procedures should be followed to
adjust the study agent administration n-fitrafion, a= needed and at the discretion of the Pl (See seclions
£12-0)

84 Visit 3 Up-titration / Cycle 2/ (Week 4)
Up-titration {beginni nance Phase; Week 4) will be conducted in the clinic. The study visit should occur

after the participant hastaken the study agent for at least 21 days but less than 28 days (T-day window). The
following study procedures should be performed:

= Conduct vitals (blood pressure, heart rate, respiratory rate), height, andweight
= Physical exam
Administer patient- and parent-reported ocutcome guesiionnaires
Clinical laboratory samples, including CBCwith differential, chemistry
Urine pregnancy test in females ofchildbearing potential
Aasess A
Azgess changes to concomitant medication/therapies (to ensure participant has not taken any prohibited
medication)
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= Asgess participant compliance withdiet (fo ensure no diet change)
= Sample/ Diary Collection

Collect diet and medicationlog

o Collect study agent bottle and unused study agent

= Medication accountability
o Determine participant’s compliance with study agent during Titraticn Cyde 1
Dispense
o Dispense study agent with instructions
o Dispense diet and medication kog
The participant's weight obtained at this visit will be used to determine the

Up-titration should only cocur if the participant has verified the absence
the study agent will not exceed 100 mg per day. The dose will be dete

throughout the maintenance phase. (.1>

8.5 Titration Cycle Telephone Calls (Weak 3)

y%:lcbﬂfnr Titration Cycle 2.

maximum folerated dose for
is wisit (Week 4) and will confinue

On Days 6, 7, or & of Titration Cydes 2 (Week 5) after the the titrated doses, the study coordinator will call
the participant for the following purposes: Q

Werify the absence of ADRs 0

Werify the absence of AEs <\

Inquire about changes to medicationsftherapiesand dist

Toanswer any partici s ons and concems
ADRs and changes to nit medications should be recorded in the participant’s source documents. If the
participant experien the Flshould be consulted, and the appropriate procedures should be followed to

adjust the study agent administration and down-titration, as needed and at the discretion of the Pl (See seclions
6.1.2 -0).

86 Visit4 and 5 Maintenance 1 and 2 (Weeks & and 12)
The following procedures willbe performed during the maintenance phase:
= Conduct vitals (blood pressure, heart rate, respiratory rate, temperature), height, and weight
Urine pregnancy test in females of childbearing potential
Clinical laboratory samples, including CBCwith differential, chemistry
Administer patient- and parent-reported cutcome questionnaires in person or through email or regular
mail

«  fgeess A
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»  Assesschanges to concomitant medicationtherapies
= Azsessparticipant compliance with diet
Collect diet and medicationlog
Collect study agent bottle and unused study agent dispensed at the previous studyvisit
Dispensa study agent supply with instructions
Dispensa diet and medication log
-1 Determine participant's compliance with studyagent
The shady staff will provide the participant with the monthly supply of the maintenance study agent, along with the
study diary, and instructions. The study staff will instruct the paricipant to stop taking the study agent dispensed at
the previous visit and to start taking the new supply of study agent upon receipt.

The vizit window for Week 8 and 12 iz £ 7 days; participants should be suppli m study agent to ensure
continual administration of the study agent throwghout the maintenan leading into the BOTVisit (Week
16}

O

8.7 Monthly Telephone Calls (Maintenance Week 9 and 13) \(1,
On Days 6, 7, or & of Maintenance (Week 9 and 13)the a’u&mﬂin&tﬂ will call the participant for the following
pUrpOSes: @

Werify the absence of ADRs 0Q

Verify the absence of AEs <\
Inquire about changes to con medicationsftherapiesand dist
Toanswer any participant and conosms

ADRs and changes to con medications should be recorded in the participant’s source documents. If the
participant experien Fl should be consulted, and the appropriate procedures should be followed to
adjust the study agent administration and down-titration, as needed and at the discretion of the Pl (See seclions
£12-0)

B8 \isit & End-of-Treatment (EOT) or Early Withdrawal (Week 16 £ 7 days) Visit
For participants who have completed the maintenance phase or who have withdrawn early from the study, the
following procedures will be performed in the clinic:
= Conduct vitals (blood pressure, heart rate. respiratory rate. temperature), height.and weight
*  Physical exaam
Administer patient- and parent-reported cutcome guesfionnaires
Clinical laboratory samples, including CBCwith differential, chemistry, andigE
Research laboratory samples
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»  Lrine pregnancy test in females of childbearingpotential
»  Assess AR
MAzzess changes to concomitant medicationtherapies
Obtain esophageal biopsies including bicpsies taken for clinical purposes and up to 4 biopsies from the
diztal escphagus for research purposes obtained from standard of care (S0C)endoscopy
*  Assessparticipant compliance with diet
»  Collect diet and medicationlog
Collect study agent bottle and unused study agent
Determine paricipant's compliance with the studyagent
The BECTvisit may be divided into two appointments, if necessary, in order to al or all necessary procedures to
be performed. Participants who have completed the maintenance phasze sh I&uc’r&d not to take the study
agent on the day of this visit; the last dose of study agent should be ta EX.Em:trin::rr to the BEOTvisit. If a
participant withdraws from the study before completing the mainte the EOT/eardy withdrawal visit,

including BGDand biopsy, should be conducted within one WR pariicipant's last dose of the study agent.

8.9 \Visit 7 FollowUp Call'Visit (Week 20 £ T days)
The research personnel will conduct a follow-up

dose of the study agent. Females of childbeari
climic. The callfvisit will consist of the followi

%a call to the participant 30 + 7 days after the last
fial will hawve their urine pregnancy test conducted in the

N2s:

*  Administer patient- and p outcome quesiionnaires

Urine pregnancy test in females of childbearingpotential

10. Unscheduled Visis
If dizease activity increases or other concems anse between regulary scheduled visits, participants should be
instructed to contact study personnel and may be asked to return to the study site for an “unscheduled” visit.
Unscheduled visits will take place for an unexpected preqnancy or any complication or AESAE that requires an
extra visit. The procedures to be performed at the unscheduled visits will be at the dizcretion of the Pl. These visits
will be docurmented in the sowce document and the unscheduled visit case report.

1.  Visit Windows
Study visits should take place within the time limits specified below: the designated visit windows for each
scheduled vigit are +7 days of the week indicated on Table 4.
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8.12 Table 4: Study Design and Schedule of Assessmenis

B TREATMENT PHASE BOTor  FOLLOW-
PHASE TREAMENT Phasese Early P
g | maven Maintenance Phese Withdrawal  PHASE
Wisit Mumber 1 2 2a 3 13 4 5 B 7
Visit Descripion
Visit 3
Burolimentt ot Upe
Wisit titration  Phone Maintenance M ainfenance Safety
Screening Trat [a— cal Morth 2 Month 3 EOTViSR b call
B AEs  Tiration
Cycke1 Cycdn2
Week -1Zto0 o 1 4 5 B 12 16 20

Perform informed X
consent'assant
Agses aligibility %
{inclusiontexciusion critaria) X X P\
Obiein medical, sungical, X \
dietary history, & demographics Q)
Vitals (hesght, weight. bizad Q
pressue, heart rate, respiratony X X X X x X
rate, bermperatune) \

EXAM X X X
SOCEwith biopsias! Xa ¥
S X X
EndoFLIPs ¥ ¥
PedaCil MEAFE Moduler X X X X x
FEESEN 200 % \l % X X % X
EESa X X X X X X
Eof-Col - Adult X 0 X X X X X
Participent Intske Fomy X K
Clinical Iaboretony samples X Q X S x X
Resaanch lebaratory samples xa B
IUrine pregnancy teatl X X X x X X
Agsems AFs 3 X X % X X X X
Asmass concomitant medicaons
andior therspies (2\ 3 X X X X x X X

siudy drg, drug disry, and \
n i % X X X X
Dierlemmire compliancs with study
g X X ® b3
Collett urieed shudy dnug b X x ¥

Firsl Eflhusad Lo defemine algibilty mey be conducted withinn 12 weeks priar ba enmollment visit.

A esch monthly or lilrasian wisl, the paricipant must have been an predoushy dispensed dose of shudy drog Tor at least 21 days but no more than 28
chys

e Clinical babe: CRCwilh differentiale, chamisirg parel, and IgE (first and last visianky].

& e bais: mANALN blocd and Sssue, TEFR in bood and lssue.

I addifion o assessng diel and concomitan] medication complisnce o sach scheduled visil, reseanch persannel will also condust one lelephone cal per
muorth bo asess compliance durng the mainienarce phase. During the tilralion phese, disl and concamitant medicafion compiancs will be

corducted during schedulsd phane cals (Visis 2a and 3a).

! Parficiparits who withdraw from the study before complefing the maintenanos phase should complete the EQOTisarty wilhd eraal wisl, induding SOCEED
and biopsy, within favo weelsal the kst dose of study dug.

FErdafLIPis & S0Cevalstion far esophageal dysmatiity, done at the ssme lime 2 thairendascopy.

tThadata gatherad fram fhase quesSonraines will be comaksted with several biomarkens of inlerest that have been assodaied with

EnE. Exhwisil window (for visits 1-7) is 17 days.

| Urire pregramcy lests will be perfommesd in fermales of chidbeanng potential an amonthly bass ol each visil (mecept phane calks) ard will be pedfamed
ini Ehe dinic
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10

2

Biospecimen Storage/ Laboratory Evaluations

Semum and esophageal tissue will be collected from all parficipants af screening and at the BOTvisit (or at early
withdrawal) for the determination of TGRS levels and ecsinophils. Exploratory laboratory tests will be analyzed by
the research personnel in the
in the Aceves laboratory in the Division of Rheumatology, Allergy, and Immunclogy at Rady Children's Hospital.
These assayswill include but are not limited to fibrosis markers, collagen deposifion, assessment of TGRE levels,
and assessment of the esophageal transcriptome via the BDP.Participants are not required to fast prior to the
blood draw.

aswell as

The total volume of blood collected as per the NIH Guidelines for Limits of Blood Drawn for Research Purposes in
thie Clinical Center (52012} For pediafric patients, no more than 5 mLU'kg may be n for reseanch purposes in a
single day, and mo more than 8.5 mlL%kg may be drawn over any eight-week aduliz the amount shall not
exceed 1005 mUkg or 550 mL, whichever is smaller, over any eight-week

All blood and specimen collection and handling will be done in with the insfitution’s laboratory and
infection control policies. I i currently planned to retain sam i nitely following complefion of the study.
Criteria for Participant and Study Completion Study Termination

Study Completion 0

Before a study can be considered mmﬂeﬁd@minalﬂd, thie inwestigator must have the following data and

materials:

= Clinical laboratory findimgs, &qnical data, and all special test results from screening through the EOTvisit (to
30 days after the a@m studyagent)

= CRFsproperly by appropriate siudy personnel and reviewed and approved by the investigator
= Complete Drug Accountability reconds (study agent inventory log and, if applicable, an imventony of dinical

supplies)

= Copies of protocol amendment(s) and IRB approvalinofification ifappropriate
Asummary of the study prepared by the Pl (an IRBindependent ethice commitiee [IEC] summary letteris

acceptable)

Participant Stopping Rules and Withdrawal Criteria
Participants may choose to discontinue from the study at any time, for any reason, specified or unspecified, and

without prejudice. The reason for withdrawal, if specified, should be recorded on the source documents and CRF.
Participants may be prematurely terminated from the study for the following reasons:

1. The parficipant elects to withdraw consent from all future study activities, including follow-up.
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2. The parficipant is "lost to follow-up” (i.e., no further follow-up is possible because attermpts to reestablish
contact with the participanthave failed).

3. The parficipant dies.
4. The Investigator or Sponsor no longer believes that participation iz in the best interest of the participant.

FParticipant becomes pregnant.

The participant develops an SAE related fo therapy in during the study.

If a particular AEwenra to recur on 3 cccasions, and was not mitigated by dosing protocols.
Participant develops severe complications from their EcE(for instance, esophagealsiictures).

® N @ m

Participant Replacement %ﬂ
Enmolled paricipants who receive the study agent and prematurely disconti uN w from the study will be
replaced if they do not reach Week 16 of the siudy, including the BOTvi Additional participants will be
enrolled in the same manner as all other padicipants. Padicipant n il mot be re-used. Any enrolled
participant will be included in the intent-to-treat analysis. (-l,
l\

Follow-up after Early Study Withdrawal
Farticipants who withdraw prematurely from the have all BOT procedures (induding a required urine
BhCG pregnancy test in all female parficipants of ring potential) perfformed at the time of withdrawal and
should have a safety follow-up phone call 30 @&r the last dose of the study agent.

Study Stopping Rules Q
Study enrcllment and treatment pending expedited review of all pertinent data after the
occumence of:
1. One death regardess nzhip to the imvestigational product
2. One nonfatal related tothe investigational product

3. Three participants discontinued from siudy because a paricular AE recurred on three oocasions, and was not
mitigated by dosing titration

If the: study is stopped due to meeting the above criteria, it may not be resumed until all pertinent

information is discussed with DAIT NIAID, NIAID Asthma and Allergy DSMB. and the central IRE, and all parties
concur with the resumption of the study. Local IRBewill be informed of the study stoppage and the DSMB/central
IRE's decizion on resumgplion of the study

The study may be terminated by DAITMNIAID or the NUMD Asthma and Allergy DEMB upon review of any
chservations, events, or new information that merit such action
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The DENVE will promptly inform the Pl and Sponsor conducting the study if the study is suspended or terminated for
safety reasons and will alsoinform the regulatory authorities of the suspension or termination of the study and the
reasaon(s) for the action. The investigator must inform the IRB promptly and provide the reason for the suspension

or termination.

10.6 Site Termination Criteria

1"

The study can be terminated or stopped at the site for reasons including but not limited to:;

1. Investigator or sponsor request to withdraw from study participation
2. Serious andfor persistent noncompliance by the investigator with the prmnmi; the Fomn Food and Dnag

Administration (FDW) 1572, or other local applicable regulatory guidelines | ciing the siudy
3 IRBor ODEMVE decizion to terminate or suspend approval for the invest of the investigator
Safety Monitoring and Reporting \(—1}

Onverview

This secfion defines the types of safety data that will
for appropriately collecting, grading, recording, a
senious acconding to the definition of health @as must be reported promptly (per Section 11.7, Reporting of

Sevious Adverse Events and Adverse sponsor. Appropriate notifications will also be made tosite Pls,
Ingfitutional Review Boands (IRBs), authorities.

Information in this section ith KH Guideling E24 Clinical Safety Data Management: Definitions and
Standards for Expedited , iCH Guideline E-6 Guidetine for Good Clinical Prachice, 21 CFRPars 312 and 320,

and apples the standa forth in the Mational Cancer Institute (MCI)'s CTGAE Version 4 (referred to herein as
the NCRCTCAE manual). hitp:'ctep. cancer. govireporting/cte_hitrmil.

The study protocol will be reviewed and approved by the Mational Institutes of Health (NIH) before submission to
individual center IRBsfor approval. Participant enrollment may only begin with IRB approved consent forms.

Study Oversight
The Study Chair has primary oversight responsibility of this clinical frial. The NIAD/DAIT appointed DataSafety

Monitoring Board (DSME) has oversight responsibility of the Data Safety Monitoring Plan (DSMP)for this clinical
frial. The DESNVBwill review accrual, pattems and frequencies of all adverse events, and protocol compliance
annually. The DEME makes recommendations tothe NIH regarding the continuation status of the protocol.

Eachisite’s Principal Investigator and their research feam (co-Investigators, research nurses, clinical trial
coordinators, and data managers) are responsible for identifying adverse events. Aggregate reports — detailed by
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severty, attribution (expected or unexpected), and relationship to the study drug/study procedures = will be
available from the DMOCor site review. Adverse events will be reviewed on a monthly basis by the research team

and NIAID Medical Monitor. Aseparate report detailing protocol compliance will also be available from the DMOC
for site and NIAID Medical Monitor reviesw on a monthly basis. The research team and NLAID Medical Monitor will
then evaluate whether the protocol or informed consent document reguires revision based on the reports.

11.3 Definitions

11.3.1 Adwverse Event
Ay untoward or unfavorable medical occumence associated with the participant's participation in the research,
whether or not considered related to the paricipant's participation in the research {modified from the
definition of AEsin the 1296 Intemational Conference on Harmonization [ICH%{M&HME for Good Clinical
Practice [GCP) (from OHRP"Guidance on Reviewing and Reporting Unanticipaied Problems Involving Risks to
Subjects or Others and Adverse Events (1/15/07)" hitp-/www. hhs. i

Study Therapy Regimen \
Ay event occurring within 30 days of end of reatmen wilf: & agent will be considered a possible adversa
event and evaluated further forany relationship.

Study Mandated Procedures: Q

@tﬁd shudy procedure will be considered a possible adverse
further for any relationship. These procedures include: study

Ay event oocurming within one wesak of
event of these procedures and will
agent, phlebotormy and

R

Fainting /

Bruising at punciule site larger than 2 cndiameter
Bleeding from puncture site lasting more than S minutes
Swiding at puncture site larger tham 2cm

Esophageal Ressarch Biopsies
Bleeding at biopsy site esfimated to be less thanS ml
Perforation
Lab Results
Ay result that is listed a= clinically significate by the site or protocol Pl the independent medical monitor
and/or the NIAID Medical Monitor.
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Suspecied Adverse Reaction [SAR)

Asuspected adverse reaction is any AEfor which there is a easonable possibility that the investigational drug
(or nvestigational study therapy regimen) caused the AE For the puposes of safety reporting, ‘reasonable
possibility” means that there is evidence to suggest a causal relationship between the drug and the AE. A
suspected adverse reaction implies alesser degree of cerainty about causality than an adverse reaction, which
means any AEcaused by adrug (21 CAR312.32{a]).

The investigator must assess the relationship of any AEto the use of the study agent, on the basis of the
available information, using the guidelines listed in Table &6: Affnbufion of Adverse Evenids.

In the event of a participant's death, the cause of death should be recorded as the AE. "Death” is an outcome
and iz NOT the AE. The only exception is "sudden death” when the EE.EBISLH%‘\

Unexpected Adverse Event
A AF or suspected adverse reaction is considered "unexpected” if if gt -: in the package insert or is not
listed at the specificity, severity, or rate of occurmence that has b ﬁ served or if it is not consistent with the

risk information described in the general investigational pl

application.

“Unexpecied” also refers to AEs or suspected ad
gocuming with a dass of drugs or as anticipa

iorns that are mentioned in the package insert as
the pharmacological properties of the drug but are not

specifically mentioned as occurming with ular drug under investigation (21 0AR312.32{a]).

Serious Adverse Event (SAE)
An adverse event or m naachnn is considerad “serious” if, in the view of either the investigator,

spansor or DAITMLAL in any of the following cutcomeas (21 OFRR312.32(a)):

ICH Guide (E8) for

Death: A death that occurs during the study or that comes to the attention of the investigator during the
protocol-defined follow-up period must be reported whether it is congidered treatment related or not.

Alife-threatening event An AE or S8Ris considered "life-threatening” if, in the view of either the investigator or
DAITMIAID, its cccumence places the subject at immediate rigk of death. It does not include an AEor SARthat,
had itoccurred in amore severe form, might have caused death.

Inpatient hospitalization or prolongation of existing hospitalization.
Persistent or significant incapacity or substantial disruption of the ability to conduct nomal life functions.

Congenital anomaly or birth defect.
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Important medical events that may not result in death, be life-threatening, or require hospitalization may be
considered SAEswhen, on the basis of appropriate medical judgment, they may jeopardize the participant and
may require medical or sungical intervention fo prevent one of the outcomes listed in this definition. Examples
of such medical events include allergic bronchospasm requining intensive treatment in an emergency room or at
home, blood dyscrasias or comeulsions that do not result in inpatient hospitalization, or the development of drug
dependency or drug abuse. Reports of all SéEewill be communicated to the appropriate IRBand reported in
accordance with local laws and regulations.

Blectivie hospitalizations or hospital admissions for the purpose of conducting protocol-mandated procedures
are not to be reported as an SAEuUnkess hospitalization is prolonged due tocomplications.

11.4 Grading and Attributing Adverse Events %
The study site will grade the severty of adverse events experienced by thest Nﬂjaﬂs according to the criteria

get forth in the Mational Cancer Institute's Common Temminckogy Critgrie pree Events Version 4 {CTCAE) This

been reviewed by the principal investigator and has ed appropriate for the subject population to be
siudied in this protocol.

Adverse events will be graded on a scale from 1@mrdirg to the following standards in the NCECTCAE manual

(Table 5% <\
S

11.4.1 Table 5: Grading Criteria. The AEwill be categorized using the following criteria:
Grade1 0O Mild:a i or mild symptoms; dinical or diagnostic observations only;
inte tindicated

of =ign, symptom, or event but easily tolerated; requires no special
ent and does not interfere with the participant's daily activities

Grade2 0 Moderate; minimal, local or mroninvasive intervention indicated; limiting age-
appropriate instrumental ADL*

Discomfort enough to cause interferance with usual activity and may warrant
intervention

Graded [ Sewereor medically significant but not immediately life-<threatening; hospitalization
or prolongation of hospitalization indicated, disabling; limiting self-care ADL™
Incapacitating with inability todo usual activiies or significantly affects clinical
status and wamrants intervention

Grade 4 71 Life-threatening consequences; urgent intervention indicated
7 Places the paricipant, in the view of the investigator, at immediate rigk of death
from the reaction asit cecurred (j.e., it does not incude a reaction that, had it
occumad in a more severs form, might have causeddeath)
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Grades  + Deathrelated to AE

Activities of Daily Living (ADL)

*Instrumental ADL refers to preparing meals, shopping for grocenes orclothes, using the
telephone, managing money, efc.

**Self-care ADLrefers to bathing, dressing and undressing, feeding =elf, using the toilet, taking
miedications, and not being bedridden.

The study site will grade the severity of AEsexperienced by the study participants according to the criteria set

forth in the NCHCTCAEmanual (Version 4), which provides a common language to describe levels of severity, to
analyze and interpret data, and to articulate the clinical significance of all manual has been
reviewed I:F,r_ and has been deemed appropriate for ipant population to be studied

in this protocol. Q

For grading an abnomnal value or result of a cinical or la luaticn (including, but not limited to, a
radiograph, an ultrasound, an electrocardiogram etc.), :ngam-emargunt adverse event is defined as an
increasa in grade from baseline or from the kast post value that doesn't meet grading criteria. Changes
in grade from screening to baselineg will al=o be re as adverse events, but are not treatment-emergent. If
aspecific event or result from a given clini boratory evaluation i not inclueded in the NCMCTCAE manual,
then an abnommal result would be co an adverse event if changes in therapy or monitoring are

implemented asa result of mu@

11.5 Attribution Definiions %
The relationship, or atiri an adverse event to the study therapy regimen or study procedure(s) will initially
be determined by the s investigator and recorded on the appropriate AE Final determination of attribution for
safety reporting will be determined by DAITMNIAID, and sponsor. The relationship of an adverse event to study
therapy regimen or procedures will be determined using the descriptors and definitions provided in Table 6.

For additional information and a printable version of the NMCHCTCAE manual, consult the NCHCTCAE web site:
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11.5.1 Table 6 Attribution of Adverse Events

Code Descriptor Redationship (to primary investigational product
andfor other concument mandated study therapy or

study proceduns)
Unrelated Category
1 Unrelated  Theadverse event is clearly not related: there is
insufficient evidence to suggest a cauwsal relationship.
Related Categories
2 Possible  The adwerse event has areasonable possibility to be
related, there iz evidence to suggest a causal
relationship.
3 Definite  The adverse event is clearly related.

6  Collectingand Recording of Adverse Events \
NS

1. Collection Period

Az will be collected from the time after the parﬁdpmtmm consentfassent (Screening or Enroliment
gent

study visit) and will end after the cessation of the sma%
agent]).

2 Collecting Adverse Events Q
AEs(including SAEs)may be discoverad of these methods:
Cibserving the participant

Interviewing the paricipant ing a checklist, structured questioning, diary, etc.)

Receiing an unsaolici aint from the participant

11.6.3 Recording Adverse Events

2030 days after the last dose of the study

value or result from aclinical or laboratory evaluation can also indicate anak, as

All AEswill be recorded in the participants source documents and AESAE CRFs The onset and end dates,
severity, and relationship to the study agent will be recorded for each AE. Any action or outcome (e.g.,

hospitalization, discontinuation of the study agent, etc.) will be recorded for each AE.

Onice recorded, an AESAEwIll be followed until it reschves with or without sequelae, until the end of study

participation, or until 30 days after the pariicipant prematurely withdraws (without withdrawing consent)or is

withdrawn from thestudy, whichever ocours first.
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11.7 Reporting of Serious Adverse Events and Adverse Events - RDCRN Adverse Event Data Management System

(AEDAMS)
The site investigator will report by entry into the Adverse Event Data Management Systermn (AEDSMS) all serious

adverse events (See section 11,34, Senous Adverse Event), regardless of relafionship or expectedness within 24

hours of discovering the event. Notification is by e-mail.

Upon enfry of a serious adverse event, the DMCC created Adverse Event Data Management Systermn (AED@MS ) will
immediately notify the Stdy Chair, site Plsand the MIBID Medical Monitor of any reported adverse events via

armail.

Senious adverse events: The NIAID appointed Medical Monitor (M) determines causality (unrelated, possibby
related, definitely related) of the adverse event. The MM and sponsar, I request further
information if necessany and possibly request changes to the profocol or cogsent form as a consequence of the

perod of time are forwarded to a secondary reviewer. The Adverse
maintains audit trails and stores data (and data updated) and

ata Management System (AEDAMS)
icafion related to any adverse event in the

siudy.
Mon-senous expected adverse events: Except those i asimmediately reportable, non-serious expected
adverse events that are reporied to or cbse investigator or a member of his'her research team will be

submitted to the DMCCin atimely fashion WQ wiorking days). The events will be presented in tabular form
ed basis but no less than biannually. Local site investigators are also
of the central IRE.

and given to the MM monthly or on an
required to fulfill all reporting requ

The DRCC will mstamr&;@m of all reported adverse events for site imnvestigators and IRBs.

eC

3333 Burnet Avenuea | MLTOZ2E
Cincinnati, Ohio 45229-3039



CEER Confidential Page 56 of 81

Contact Information for NIAID Medical Monitor:

Allergy, Asthma and Airway Biology Branch, DAIT, NLWAID
Department of Health and Human Senvices

Maticnal Institutes of Health

5601 Fishers Lane, Room 6BS4 MSC 2827

Bethesda, Maryland 20892-0827

The SaEshould be reported to the Sponsor within 24 hours with as much of the above information as available at
that time. All initial and follow-up 38Es should be reported to the Sponsor.

Ciccasionally, S8Esthat oocur during a study are unresolved at the time that th L%)ant's study participation
ends. SAFsare to be followed to resolution; until they resclve, disappear, or &e stable. It is important for the

follow-up pericd is complete, but
that these SAEsstill merit reporting in the AEDAMS. Thei with the sponsor and NIAID Medical

Monitor, will try to determine whether the S8E i related to ant

All other (suspected) reportable AEsmust be reporied tut@m\lw entering into the AEDWMS within 20
working davs of the notification of the event or nft'hQ ing aware of the evant.

Central IRB requirements, and any GORCoversig mimittee, remain the responsibility of the treating physician.
Reporting to the FDAIs the responsibility of | (sccnsor)-
Reporting to Health A

All necessary personne] vy ntered in the DMCC Adverse Event Notification Systemito receive email
nodification when % inng 24-hour are submitted by the site investigator and assessed by the Study
Sporeor and DAITM Medical Monitor.

Annual Reporting
The spansor will nclude inthe annual siudy report to health authorities all AEs classified as:

Senous, expecied, suspected adverse reactions (See section 11,32, Suspected Adverse Reaction and Seclon
11.3.3 Unexpected Adverse Event)
Senous and not a suspected adverse reaction (See section 11,32, Suspecied Adverse Reaction)
Pregrancies
Mote that all AEs (not just those requirng 24-hour reporting ) will be reportad in the annual FOA report.

The DAITAIAID will receive a copy of the annual study report submitted by the sponsor to the health

authorities.
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The sponsor shall summarize safety data at the end of the study and periodically throughout the study for IND
regulatory filings, the data safely monitoring board (DSMEB) and for the Medical Monitor. These reports will
meet the needs of the DEMBand the Medical Monitor and may include (but are not limited to) masked
summares and listings of AEs, SAFs changes in vital signs, lab results, events requining discontinuation of a
study-mandated procedure for individual subjects, protocol deviations, and/or events listed as sfudy stopping
rules.

Expediied Safety Reporting

This option, with 2 possible categones, applies if the adverse event is classified az one of the following:
Category 1: Serious and unexpected suspected adverse reaction (SUSAR)(See section 11,32, Suspeciad
Adverse Reaction and section 1133, Unexpected Adverse Evert and 21 {:=R31%4:11]i}_

unexpected. The sponsor shall

The sponsor shall report any suspected adverse reaction that is both
i a causal relationship between

report an AEasa suspected adverse reaction only if there is

the study drug and the AE, suchas:

1. Asgingle cocumence of an event that is uncommon n to be strongly associated with drug exposure
(e.g., angioedema, hepatic injury)

2 Oneor more occumences of an event that in&g’mmw assodated with drug exposure but i otherwise
uncormmon in the population exposed g (e.g., tendon rupture)

3. An aggregate analysis of specific Eﬂ&ﬁﬁd

in aclinical trial {=uch as known conseguences of the

underlying disease or condi investigation or other events that commonly ocour in the study
population independen therapy) that indicates that those events occur more freguently in the
drug treatment g in a concurment or historical conftrol group

Certain StEsoccur commanly in this study population and will not be considered asa 3USMRuNless there is
evidence fo suggest a causal relationship to the study drug. These events will be captured in the study database
but willnot be reported as expedited safety reporis:

Food impaction

Ezscphageal dilation
Category 2: Any findings from studies that suggests a significant human risk
The sponsor ghall report any findings from other epidemiclogical studies, analyses of AEs within the cument
study or pooled analysis across clinical studies or animal or it vitro testing (e.g. mutagenicity, teratogenicity,
carcinogenicity) that suggest a significant risk in humans exposed o the drug that would result in a safety-
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related change in the protocol, informed consent, investigator brochure or package inserd, or other aspects of
the overall conduct of thestudy.

The sponsor shall notify the FOWwand all participating investigators of expedited Safety Repors within 15
calendar days, unexpectad fatal or immediately life-threatening suspected adverse reaction|s) shall be reported

a8 500N 38 possible or within 7 calendar days.

11.7 4 Reporting of Adverse Events te RBaIECs
All investigators shall report AES, including expedited reports, in a timely faghion to the central IRB in accordanos
with applicable regulations and guidelines. All FD¥safely reporis shall be distributed by Rl
hiz designee to all participating institutions for site IRBAEC submission.

11.8 Pregnancy Reporting %
The investigator shall be informed immediately of anmy pregnancy in a study %ant az all participants will be
recehving drug during this study. A pregnant parficipant shall be instrugigfoYtop taking study medication

immediately, asthere are known risks to the fefus asa use of losartan potassium. The
imvestigator shall counsel the paricipant and disouss the risks pfiuing with the pregnancy and the possibla
effects on the fetus. Monitoring of the pregnant particip N:un

The imvestigator shall report all pregnandes o the within 1 business day of becoming aware of the
event using the pregnancy paper CRF.AIl preg » tified during the study shall be followed to condusion,
and the cutcome of each must be reported. ncy paper CREshall be updated and submitted to the
DAITMNWID when details about the o available. When possible, similar information shall be obtained for
a pregnancy ocouming in a partner participant.

shaill fimue until the conclusion of the pregnancy.

«  Information req the delivery shallinclude:
Gestafional ivery
Birth weight, length, and head crcumference
Gender

Appearance, pulse, gimace, acfivity, and respiration (APGAR)score at 1 minute, 5 minutes, and 24 hours
after birth, if available

« Any abnormalities
An S8E shall be submitted to the DAITMLAID and Ehﬂl_.rspur'mrl{_] using the SAEreporting

procedures described above for all pregrancy complications that result in a congenital abnomnality, birth defect,
mizcamage, or medically indicated abortion.
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9. Reporting of Other Safety Information
Aninvestigator shall promptly notify the central IRE, aswell asthe DAITMIAID, StudySponsor |
_] when an "unanticipated problem invalving risks to subjects or others” is identified, which is not

othervize reportable asan AE

10. Review of Safety Information

Medical Monitor Review
The DATMIAID Medical Monitor shall receive IND annual reports from the sponsor [ NENENEGNGTGNGEGEGE

compiling new and accumulating information on AEs, SAFs and pregnancies recorded by the study site(s) on

appropriate CRF=.

In addition, the DAITMNLAID Medical Monitor shall review and make decisions disposition of the SAEand
pregnancy reports received by the DMCC (See sections 11.7, Reporing o Adverse Evenis and Adverse
Evenis, and 11.8, Pregnancy Repaorting). Q@

2 DSMEB Review \

The Data and Safety Monitoring Board (DSME) ghall revi data at least yvearly during planned DSMB Data
Review Meetings. Data for the planned safety reviews
and SAEs The DSMBwill be informed of an '

include, at a minimum, alisting of all reported AEs
Reportwithin 10days.

1 Ad hoc DSMB Reviews O
In addition to the pre-scheduled d and planned safety monitoring, the DSMBmany be called upon
for ad hoc reviews. The DSMB wi any event that potentially impacts safety at the request of the
protocol chair or DM TMLAID . Im addition, the following events will rigger an ad hoc
comprehensive M@ﬁm
= Any death rs in the study, which iz possibly or definitely related to study treatment regimen.

= Theoccumence of a Grade 3 or higher related and unexpected SAEIn 1 or more of the study participants
who have received a study treatment.

= Theoccumence of Grade 2 or higher related to the study agentin 2 or more of the study participants
who have received study therapy

After review of the data, the DSMBwill make recommendations regarding study conduct and/or
continuation.
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11.11 Temporary Suspension of Enroliment/ Drug Administration for Ad Hoc DSMB Safety Review
[Seesection 10.2, Parficipant Stopping Rules and Withdrawal Criteria)

Atemporary haltin enrollment andfor drug administration will be implemented if an ad hoc DEVB safety review
& requirad. In this context, no new participants would be consented uniil the safety review is completed. No
additional procedures would be planned during the review, save for those necessary for regular patient care.

12 Statistical Considerations and Analytical Plan

1. Owerview
Changea from baseline for eosinophil counts will be calculated for each participant. The average change from
baseline within each group and combining both groups (i.e. BEoEand BEoE-CTD) |I ted along with the
comesponding two-sided, 95% confidence interval. The last obeervation ca ard u_{IF] method will be
used for participants who end the trial earhy. Tumd'ﬂ'lgasmw ntinucus secondary and safety
outcomes, a mixed effects model for repeated measures Uriess stated otherwvize, all

statistical testing will be done at a=0.05.

2 Outcomes 6
1. Primary Outcomes Qe’
= Changefrom baseline in the peak @;@m&hnplﬂ cournt in participants receiving losartan at the BOT
vigit {or at eary withdrawal ) md@ by BGDwith biopsy and reporied asecsinophis™PF

Momnalization of the BEoEtranscriptome in participants receiving losartan at the EOTvisit (or at early
withdrawal) as determined by BEDwith bicpsy.
Change from baseling in histopathology in participants receiving losartan at the BIT visit (or at earhy
withdrawal) as determined by BEDwith bicpsy.

Change from baseling esophageal compliance in participants receiving losartan at the EOTvisit (or at early
withdrawal) as determined by EndoFLIP.

Change from baseline PROS(Pediatric Ecsinophilic Escphagitis Symptom Severity [PEESS] Ped=Cl
Eosinophilic Esophagiis Module [PedsCL™ Ecl], BEiE Quality of Life Questionnaire, and EEsAl)in participants
receiving losartan af the BOTvisit (or at eadywithdrawal).
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3. Measures to Minimize Bias
All eligible participants will be assigned to take the losartan. The investigator or designee physician will calculate
the lesartan dose according to the titration schedule on the basis of the participant's weight. The invesfigational
phamnacist will dizpense and prepare the study agent foradministration. The DAIT/NIAID, investigator, study staff,
and participant will have knowledge of the dose.

4 Aralysis Plan
Change from baseling for eosinophil counts will be calculated for each participant. The average change from

baseline within each group and combining both groups (i.e. BEoEand BEoECTD)will be calculated along with the
comesponding two-sided, 85% confidence infervals. If the assumgption of mormality is not viable for the change from
bazeline score, we will use a square reot transformation on the eosinophil counts prior to calculating the change
from baseling and determine if the "change score” attains normality. If this s%liun is not successfl, the
miedian of the change will be calculated along with the 95% confidence i n%! the median using Hodges-
Lehmann estimators. Each confidence interval will be visually i

the true change from baseline (p). This comesponds to testing ﬂ'l?dt hypothesis:

Hy: p=0vs. Hyzp0,
The last observation camied forward (LOCF) method used for paricipants who end the trial earhy.
To assesschanges over time for continuous and safety cutcomes, amixed effects model for repeated

measures analysiz will be used. The depe riable will be the change from baseline. The "participant nested
within group” term will be consi X5 effect. Time (i.e. measuement time) will be included aza

D timne, group (i.e., BEoEand BEoE-CTD), and time-by-group interaction.
covaniate in the model. If necessary to meet the assumptions of the analysis, an
be used (e.g., square root, log, rank). The hypotheses that will be tested are
whether there is a significant trend ower time and whether this trend is conzsistent between the CTDand nonCTD
groups (Le. testing the interaction term). If the frend in not consistent between groups based on the statistical test
at o=0.10, we will estimate the frend within each of the two groups by including terms in the statistical model that
estimates the trend within each group and the hypothesis to be tested within each group is whether this trend is
significantly different than zero. We will systematically assessthe residuals to determine whether alinear or
guadratic model best fits the data. In statistical terms, the hypofeses are provided below.

The baseline value will be
appropriate tran

For testing consistency of the time trend (B} between the CTDand nonCTD group, the hypotheses ane:

Ha! Peece™ Pee ooy V8. Hi! Peec® Pres nonoroy-

For testing linear trend combining across groups (if there i consistency of the time trend):
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Ho: B=0vs. Hy: B0

where B is the slope of the line across groups. Similar hypotheses will be tested if analysis of the residuals indicates
that higher order terms need to be inclueded in the model (e.g. quadratic). If there is strong evidence that the time
trend is not consistent between the two groups, we will test the above hypothesis within each of the two groups.

In addition, the two-sided, 5% confidence interval for the slopes will be calculated to provide esfimates of the
slope for future studies.

The percentage of participants for whom peak ecsinophil counts are < 15 eosinophillHPF at Week 16 will be
estimated within each CTDgroup along with a 95% confidenceinterval.

Safely endpoints that are categorical will be summarized within each group. Furﬂ%ny ShEsor Grade 3 or above
will be reported descriptively. \

All analyses will be performed using $4Sversion 9.2 or later (Cary, N@%

12.5 Sample SizeConsiderations
Five patients with EoE-CTDand 10 patients with EcEwill rsm into the study. Since this represents apilot
study to evaluate whether the treatment affects endpoin zample size was not selected on the basis of power

considerations for statistical testing. The estimates of ent effect from this study will be used to power future
studies. Based on historical data from the: | it = estimated that the standard deviation of the change
from baseline at 12 weeks based on the root transformation of the ecsinophillHPF values will be
approximately 5. Table 7 provides the the two-sided 95% confidence interval for the dhange from baseline
in epsinophilHPF forvarnious ple size and standard deviation.
12.5.1 Table 7. Standard Interval Widths
Sample Standard Deviation Width of Confidence Interval
(square root {square root transformi)
transform)
15 (both groups combined) 9 +28
10 5.5
10 (EcE) 5 +36
10 72
5 (BEcE-CTD) 5 H2
10 124
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For binary endpoints (e.g. percentage of participates for whom peak ecsinophil counts are < 15 ecainophillHPF),
the following table provides the width of the two-sided 95% corfidence interval for the binary endpoint given
vanous soenarios of response rates (Table 8).

12.5.2 Tabla 8: 95% Two-sided Score Confidencs Interval

Sample Size Response Rate Estimated Confidence Interval
15 {both groups combined) are 55%to 93%
B 36%to BORG

10 (EoE) BORG QQ)\'%‘M%—
6P \(]} 3%to 83%

1 to 655

5 (EcE-CTD) Eﬂ‘!-"’n é 38%to 96%

Qk%b 23%to 88%
12%to T

Q
SeeReference (81) \2\‘?‘

13 Ildentification and to Source Data

1. Source Data
Source documents and source data are considered to be the original decumentation in which participant

information, visits, consultations, examinations, and other information are recorded. Documentation of source data
is necessary for the reconstruction, evaluation, and validation of clinical findings, observations, and other activities
during a clinical trial. This will include instruments to evaluate participant symploms, quality of life, and histologic
score of esophageal biopsy samples.

Z Accessto Source Data
The site investigators and site staff will make all source data available to the DAITMNIAID, the Sponsor, DSMEB, and

IFBazis needed. Authorized representatives asnoted above are legally and ethically bound to maintain the strict
confidentiality of medical and research information that may be linked to identified individuals.
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14 Protocol Deviations

1. Protocol Deviation Definiions
Protocol Deviation
The investigators and site staff will conduct the study in accordance to the protocol; no deviations from the
protocol are permitted. Any change, divergence, or depariure from the study design or procedures constitutes a
protocol deviation. As a result of any deviation, corrective actions will be developed by the site and implemented
promptly.

Major Protocol Deviation [Protocal Vioktion)
A Protocol Violation i a deviation from the IRB-approved protocol that may affect the participant's rights, safety, or

well-being andfor the completeness, accuracy, and reliability of the study data. | ition, protocol violations
include willful or knowing breaches of human subject protection regulatic N es, any action that i
inconsistent with the MNIH Human Research Protection Program's ical, and ethical principles, and a
senous or continuing noncompliance with federal, state, local, or in

regulations, palicies, or procedures. \(ﬁ

Non-Major Protocol Deviation Q
A non-major protocol deviation is any change, dhwgne, departure from the study design or procedures of a
research protocol that does not hawe a major i the participant's rights, safety, or well-being or the

completeness, accuracy, or reliability of the

2.  Reporting and Managing @G
The study site principal imvesti responsibility to identify, document and report protocol deviations as
directed by the study r, protocol deviations may also be identified during site monitoring visits or

during other forms of cf review.

Upon determination that a protocol deviation (major or minor) has occumed, the study staff will a) nofify the site
Principal Investigator, b) notify the DMCCand c)will complete a Protocol Deviation form. The Protocol Deviation
form will document at a minimum the date PD occumed, the date PDidentified, a description of event, whether the
deviation resulted in SAERE the signature of Pl, report to central IRB, and documentation of a comective action
plan. The DRCCand DAITMIAID may reguest discussion with the Plto determine the effect of the protocol
deviation on the study participant and his'her further study participation, the effect of the protocol deviation on
the overall study, and comective actions. The Plwill complete and sign the Protocol Deviation form and submit if to
the OMOCC and to the central IRB, per IRB regulations. Major protocol deviations will be reported to the DSMB Dy
ihe NIAID Medical Monitor at the Medical Monitor's discrefion.
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15 Ethical Considerations and Compliance with Good Clinical Practice (Quality Control and Quality
Assurance)
1. Statement of Compliance

Thiz clinical study will be conducted using good clinical practice (GCP), as delineated in Guidance for industry: B8 Good
Clinical Practice Consolifated Gudance, and acconding to the criteria specified in this study protocol. Before study
initiation, the protocol and the informed consent documents will be reviewed and approved by the Cincinnat
Children’s Hospital Medical Center IRB {CCHMC IRB), which will serve as the central IRB for the study. Any
amendments to the protocol or to the consent materials will alzo be approved by the CCHMC IRE before they are

implemented. \

The investigator will obtain approval to conduct the study from the appn@tbmhmwwin accondance with
any applicable country and local-specific regulatory requirements initiating the study. The investigator is
responsible for ensuring that this protocol, the site's informn form, and any other information that will be
presented to potential paricipants/parents or legal {e%. adverisements or informafion that supporis or
supplements the informed consent) are reviewed and by the IRB. The investigator agrees to allow the IRB
direct access to all relevant documents. The IRE constituted in accordance with all appicable regulatory

requirements. The investigator will provide H{@vim relevant document{s)data that are needed for approval of
the study. Q
2. Infermed Consent Process er
The consent process will pr@@ afion about the study to a prospective participant and will allow adequate
time for review and iorto hisfher decision. The principal investigator or designes listed on the delegation
log will review the co anewer questions. The consent designes must be listed on the delegation log, have
knowledge of the study and received training (from the local IRB, P, or study coordinator) in the consent process The
prospective participant will be told that being in the trial is voluntary and that he or she may withdraw from the study
at any time, for any reason. All padicipants (or their legally acceptable representative) will read, sign, and date a
consent form before undengoing any study procedures. Consent materials will be presented in participants’ primary
language. A copy of the signed congent form will be given to the paricipant.

This study will be conducted in compliance with 1ICH B5 GOP: Consolidated Guidelines pertaining to informed consent.
Af the first visit, prior to initiation of any study-related procedures, paricipantzs will give their written consent fo
paricipate in the study afier having been informed about the nature and purpose of the stdy,
participation/termination conditions, and risks and benefits. If the participant is unable to provide written informed
consent, the participant’s legally accepiable representative may provide written consent as approved by institutional
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speciic guidelines. The informed congent document must be signed and dated by the participant, or the parficipant's
legally authorized representative, prior to study participation. A copy of the informed consent document must be
provided to the pariicipant or the participant's legally authorized representative. Signed consent forms must remain
in the paricipant's study file and be available for verification by the monitor, IRB, andfor regulatory authorities at
any time. If participant's legally acceptable representative provides written consent, paricipants will also give their
written assent to participate in the study as approved by institutional specific obtaining assant.

The consent form will be revised when important new safety information is available, the protocol iz amendad,
andfor new information becomes avalable that may affect participation in the study.

15.3 Privacy and Confidentiality
A participant's privacy and confidentiality will be respected throughout the %parﬁcipam will be assigned
aunigue identification number and these numbers rather than names wi o collect, store, and report
participant information. Site personnel will not transmit documents protected healtth information (PHI)

to the study sponsor or their representatives.

Although the study staff will do its best to adhere to sirict pr’rughy, idelines, the possible risk of a breach of
confidentiality does exist. Every effort will be made to m in the confidentiality of the participant’s medical and
research information. The investigator will take all measures to keep all of the participant's personal
information private and confidential. Ebadmri[:@ cords will be protecied with electronic safeguards (eg.,

i ). Paperbased PHIwill be secured in locked cabinets. Accessto

fi. Forthis study, the research study staff will collect and utilize
and research reconds and observations, incduding laboratory tests.

vy survey forms, will be used by the Sponsor and Investigator aspart of the
study data. The partici | be assigned and identified by a paricipant study identification number. The link to
the paricipant’s study nd their names and identifiers will be kept by the Pland/or the research staff in a
secure locafion. Because the pariicipant's PHIwill be collected and used for the study, the research staff will obtain
a signed HIPAL authorization and informed conzsent from the paricipant andfor legal guardian. The research staff
will perform informed consent and all study procedures in aprivate setting away from the public. In addition, the
research staff will only collect the minimum amournt of personal information about the participant necessany for
the research study.

siudy records will be limited only to
data obtained from the particigant
This information, along wi

The P, members of the study's research team, assigned study monitons), CCHMC medical staff, federal and other
regulatory agencies (including the FOW), CCHMCIRB, and Office of Research Compliance and Regulatony Affairs, and
DEVB will be have accessto the participant's medical and research records related to this study. The data from the
siudy may be published; however, the participant will not be identified by name.
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15.4 Certificate of Confidentiality
Thiz research is covered by a Cerificate of Confidentiality from the National Insfifutes of Health. The researchers

with this Cerlificate may not disclose or use information, documents, or biospecimens that may identify the
participant in ary federal, state, or bocal civil, criminal, administrative, legistative, or other action, suit, or
proceading, or be used asevidence, for example, if there is acourt subpoena, unless the paricipant has consented
for this use. Information, documents, or bicspecimens protected by this Certificate cannot be disclosed to amyone
elze who is not connected with the research except, if there is afederal, state, or local law that requires disclosure
{such asto report child abuse or communicable diseases but not for federal, state, or local civil, criminal,
administrative, legislafive, or other proceedings, see below); if the participant consents to the disclosure, including
for their medical treatment; or if it i used for other scientific research, as allowed by federal requlations protecting
research participants.

The certificate cannot be used to refuse arequest for information from al of the United Siates federal or
state govemment agency sponscring the project that is needed for program evaluation by the LS.
Department of Health and Human Senices and/or the Naﬂm@s of Health, which is finding this project or
for information that must be disclosed in order to meet the rits of the Federal Food and Drug
Administration (FDW). The Certificate of ':31::rlﬁl::hlann’riaanl'rt':.I t prevent a participant from voluntanily releasing
information about themsebes or their mvnh.rermn%’l rezearch, If a participant wants to research information

released to an insurer, medical care provider, o er perszon not connected with the research, the participant

must provide consant to allow the ralaas-a it.

Evenwith the Certificate of C i imvestigators continue to hawe ethical cbligations to report child
abues=a or neglect and to |:ra'u' ividual from camying out any threats to do sefouws ham to themselves or
others. If keeping info -E would immediately put the study paricipant or someocne else in danger, the
irvestigators would ation to protect the participant or ancther person. The Cerlificate of

Confidentiality will also not be used to prevent disclosure as required by federal, state, or local law, such as reports
af child abuse and neglect, or hamm to =elf or others.

16 Investigator Requirements

161 Protocol Adherence
The imvestigator must adhere to the protocol as detailed in this document and agree that the Sponsor and the IRB

must approve any change to the protocol. The investigator will be regponsible for enrolling only those participants
whi have met the protocol screening and stedy entry criteria.
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Z Case Report Forms

The CRFswill be used for the recording of all information and study data as specified by this protocol. The CRFsmust
be completed by the research personnel. The principal investigator is reeponsible for ensuring that accurate ORFs
are completed in a timely manner. Collected data will be entered into online electronic case report forms. Electronic
case report forms will be developed in collaboration with the Data Management and Coordinating Cernter that
corntain the requisite data fields.

3 Source Document Maintenance
Source documents are defined as the results of original cbsenvations and activities of a clinical imvestigation. Source

documents may include, but are not limited to, study progress notes, e=mail comespondence, computer printouts,

clinical laboratory data, and recorded data from automated instruments. All documents produced in this
study will be maintained by the investigator and made available for inspect ulatory authorities. The original
signed dated informed consent form for each participating partici be filed with records kept by the
investigator and a copy given to the participant. The patient outcom ioninaires will be recorded directly on the
paper forms and will be considered as source data. \

4, Inspection of Reconds 6

Cata generated by this study must be avalable §;hpomun by any regulatory authorities and the IRB as
appropriate. At a paricipant’s request, medi aticn may be given to his or her personal physician or other
appropriate medical personne| respo is or her welfare. Participant medical information obtained during
the course of this sm::‘[.rﬂcnnﬁdmhal ceure to third parties other than those noted above is prohibited.

5.
The investigator shall m required fo be maintained under this part for a perod of 2 years.

6. Dahﬂ.nltymd Monitoring Measures
Az much as possible data quality is assessed at the data entry point using intelligent on-line data entry via visual basic

designed screen forms, Data element constraints, whether independent range and/or format limitations or relative’
referential integrity limitaticns, can be enforced by all methods employed for data input. O reports assess data
guality post-data entry. Aswe note, data quality begins with the design of the data collection forms and procedures
and incorporates reasonable checks to minimize franscription and omission emrors. OF the more important quality
assumAno: measures are the intemal validity checks for reasonableness andconsistency.

= [Data Monitoring: The RDCRNDMCCidentifies missing or unclear data and generates adata query to the

consortium administrator contact.
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Data Delinquency Tracking: The Data Management and Coondinating Center will monitor data delinguency on
an onigoing basis.

7. Registration
Reqgistration of participants on this protocol will employ an interactive data systemn in which the clinical site will attest

to the paricipant’s eligibility as per protocol criteria and obtain appropriate informed consent. IRB approval for the
protocol must be on file at the OMCC before accrual can occur from the clinical site.

The DMCC will use a system of coded identifiers to protect participant confidentiality and safety. Each participant
enrolled will be assigned a local identifier by the enrcllment site. This number can be a combination of the site
identifier (location code) and a seral accession number. Only the registering si |II have aocoess to the Enkage
between thiz number and the personal identifier of the subject. When th& |5 registerad to participate in
the study, using the OMOC provided web-based registration system, the II assign a parficipant ID number.
Thus each participant will have two codes: the local one that can the registering site to obtain personal
identifiers and a second code assigned by the DMCC. For all rs to the DWCC both numbers will be
required to uniquely identify the subject In this fashion, |t to protect against data keying emors, digit
tfransposifion or other mistakes when identifying a pam@t for data eniry since the numbers should match fo
a

properly identify the parficipant. In this fashion, no identifiers would be accessible tothe DMCE.

8. Data Entry \

Data collection for this study will be ished with online electronic case report forms. Using encrypted
communication links, on-=line fommsgs eveloped that contain the requisite data fields.

9, Laboratory

The CMCC will provi izs with on-line forms and'or elecironic data exchange mechanisms - depending on

their capabiliies and =fo enter, update and obtain relevant data. Online forms exist to verify specimen receipt,
report specimen issues and submit test results for specimens. The prefermed method to exchange data elecironically
is through the Specimen Management System Web Service. The Web Service allows laboratories to obfain specimen
shipment information, receive individual specmens or specimen shipments, report specdmen igsues and
communicate specimen aliquots in a secure manner (fest result submission i planned). The DMCC will also support
uploading of files electronically. All transactions are logged and validated for both methods.

10 Study Completion
Before a study can be considered completed or terminated, the investigator must have the following data and

materials:
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Clinical laboratory findings, clinical data, and all specal test results from screening through the BOT visit (to 30
days after the last dose of study agent).
CRFsproperly completed by appropriate siudy personnel and reviewed and approved by the investigator.
Copies of protocol amendment(s) and IRBapproval/nofification if appropriate.

1 Asummary of the study prepared by the principal investigator (an IRBIEC summary letteris acceptable).

11. Audits and Inspections
The principal investigator will permit study-related monitoring, audits, IRE review, and regulatory inspections by

providing direct accessto CRFsand sourcedataldocuments.

1z Institutional Review Board Approval

Thiz protocol, the informed consent document, and all relevant supporting cﬁ\%\ be submitted to the IRE for
approval. IRB approval of the protocol, informed consent document, fisdématerials and any advertizement (if
applicable) used to recruit study participants must be obtained befdge Td study may be iniiated. This study will
utilize a centralized IRB, and the IRB at Cincinnati Children's edical Center will serve as the central IRE for
the shudy.

The principal imvestigator (P1) = responsible for i&:@gﬁﬂ advised of the progress of the study and of any
changes made to the pmlo:ulmdaﬁmdapp utin any case, at least once a year. The Pl is also responsible

for notifying the IRE of any unanticipated .ﬂEs( r during the study in accordance with local IRB policies. Recent
guidance from the USA FOW suggests following AEs should be reported to the IRBIEC as "unanticipated

problems:" ?‘

= Amy AF that, even wi tailed analysis, represents a sanous unexpected AE that is rare in the absence of
drug exposure | ranulocytosis, hepatic necrosis, Stevens-Johnson syndrome ).

« A zenes of AEs that, on analysis, is both unanticipated and a problem for the stdy. There would be a
determination that the senes of AEs represents a signal that the ABs were not just isolated occumences and
were significant to the rights and welfare of pardicipants.

« An AE that is described or addressed in the IBfpackage insert, protocol, or informed consent documents, or is
expecied to oocur in study participants at an anticipated rate (e.g.. expected progression of disease, occumence
of events consistent with background rate in participant population), but occurs at a greater frequency or at
greater severity than expected.

*  Any other AE that would cause the sponsor fo modify the imvestigator brochure, study protocol, or informed
consent form, or would prompt other action by the IRB {o assume protection of human parficipants.
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17

18

It will be the responsibility of the investigator to assure that the essential documents are available at the invesfigator
gite. Ary or all of these documents may be subject to, and should be available for, audit by CCHMC or Sponsor auditor
and inspection by the regulatory authorities as defined in the monitoring plan.

Publication Policy
The CEER policy on the publication of study results will apply to this trial. The data generated in this clinical study
are the exdusive property of the Sponsor and Pland are confidential. Written approval from the Sponsoris
required prior to disclosing any information related to this clinical study. Authorship on the primary publication of
the results from this study will be determined by the Sponsorand Pland will be based on confributions to study
design, enroliment, data analysis, and interpretation ofresults.

E

References
1.  Mafional High Blood Pressune Educafion Program Working Groyp % g1 Blood Pressune in Children and

Adolescents. The fourth report on the diagnosis, evaluation keatment of high blood pressure in children
and adolescents. Pediatrics. 2004,114(2 Suppl 4th Ham‘t@ﬁ

2. LUacouras CA Furuta GT, Hirano |, Atking D, Attwood is PA, Burks AW, Chehade M, Collins MH, Dellon
ES.Diohil R, Falk GW, Gonsalves N, Gupta 5K Ka

Arm. 2008;18(1):95-118%

4. Cheung KM, Oli Cu, Catto-Smith AG, Chow CW. Esophageal ecsinophilia in children with
dysphagia. SPediatr Basfroenterol Nutr. 2003, 37(40498-503.

5. Faubion YWA, Jr, Perault J Burgart L) Zein NN, Clawson M, Freese DE. Treatment of ecsinophilic esophagitis
with inhaled corficostersids. MPediatr Gasfroenierol Nutr. 1998;27(1):00-33.

6. Teiteloaum JE Fox VL, Twarog FA Murko S.Antonioli D, Gleich G, Badizadegan K, Furuta GT.Ecsinophilic
esophagitis in children: immunopathological anatyss and response to fluticasone propionate.

Gasfroemierology. 20021223 1216-1225.
7. Konikoff MR, Moel B Blanchard C, Kirby C,Jameson 5C,Buckmeier BE, Akers R, Cohen MB, Collins MH,

Azsaiad AH, Aceves 55 Putnam PE Rothenberg ME. A randomized, double-blind, placebo-controlled trial of
fluficasone propionate for pediatric ecsinophilic esophagitis. Gastroentermiogy. 2006;131(5):1381-1391.



CEER Confidential Page 72 of 81

8. Schaefer ET,Fitzgerald JF, Molleston JP, Croffie JM, Piefferkom MD, Corkins MR, Lim JD, Steiner 5. Gupta S
Comparison of oral prednisone and topical fluticasone in the treatment of eosinophilic esophagitis: a
randomized frial in children. Ciin Gastroenferol Hepaifol. 2008;6(2):165-173.

9. Spergel JM, Beauzoled ) Mascarenhas M, Liacouras GA The wae of skin prick tests and patch tests to identify
causative foods in ecsinophilic esophagits. JAlengy Cin immunol, 2002;109(2):363-365.

10. Markowitz JE Sperged JM, Ruchelii E, Liacouras CA. Elemental diet is an effective treatment for eosinophilic
esophagitis in children and adolescents. Am JGastroentensd. 2003,98(4).777-T82.

11. Liacouras CA, Spergel JM. Ruchelii E, Verma R Mascarenhas M, Semesao E Flick J, Kelly J, Brown-Whitehom T,
Mamula P, Markowitz JE Eosinophilic esophagifis: a 10-year experience in 381 children. Clin Gastroenterod
Hepatol, 2005:3(12):1198-1206.

12. Dohil R, Mewbury R, Fox L, Bastian J, Aceves 5. Oral viscous budesonide is in children with ecsinophilic
esophagilis in a randomized, placebo-controlled trial. he*l 302418420,

13. Straumann A, Conus 5, Degen L, Frei C,Bussmann C, Beglinger C, A Sinnon HU. Long-temm
budesonide maintenance treatment is partially effective for, ith ensinophilic escphagitis. Cin
Gastroenterol Hepatol. 2011;3(5):400-409 e401.

14. Blanchand C,Wang M, Stringer KF, Mishra A, Ful JAbonia JP, Jameson SC Kirby C, Konikoff MR, Collins
MH, Cohen MB, Akers R, Hogan 5P Assa'ad AH, Aronow B, Rothenbeng ME. Eotaxin-3 and a
uniquely conserved gene-expression profile j inophilic esophagitis. JCin fmvest. 2006;116(2)536-547.
EMCID: PMC 1350029,

Coordinate interaction between IL-13 and epithelial differentiation cluster genes in eosinophilic esophagits. J
lrrmuad, 20101847 p4033-4041. PMCID: PMC3207813.

17. Rothenberg ME, Spergel JW, Shemill JO,Annaiah K Martin LJ, Cianferoni A, Gober L Kim C, Glessner J,
Frackelton E Thomas K, Blanchard C, Liacouras C, Vermma R Aceves 5,Collins MH, Brown=Whitehorn T, Putnam
PE Francicsi JP, Chiavacd RM, Grant 5F, Abonia JP, Sleiman PM, Hakonarson H. Commen variants at 5g22
assodate with pediatric eosinophilic esophagifis. Nat Genet. 2010042(4):289-291. PMCEr PMCIT40732.

18. Shemill JD, Gao P53 Stucke EM, Blanchard C, Caolling MH, Pulnam PE, Francicsi JP, Kushner JB, Abonia JP, Assa'ad
AH, Kovacic MB, Biagini Myers JM, Bochner BS,He H, Hershey GK, Martin L), Rothenberg ME. Varants of
thymic: stromal lymphopoietin and its receptor assocate with ecsinophilic esophagitis. Afengy Clin Immunol,
2010;126{1160-165 e163. PMCD: PIACI00L342



Confidential Page 73 of 81

14,

20.

21.

23.

25.

28.

Aceves 55 Mewbury RO, Dohil R, Bastian JF,Broide DH. Escphageal remodeling in pediatric ecsinophilic
esophagitis. JAlergy Clin immwnol. 2007;1131 c206-212.

Mishra A, Wang M, Pemmaraju VR, Collins MH, Fulkerson PC,Abonia JP,Blanchand C, Pulnam PE, Rothenberg
ME. Esophageal remodeling develops as a consequence of tissue specific IL-5-induced ecsinophilia.
Gastoenterclogy. 2008;134(11:204-214. PMCID: PMC2G54267

Straumann A, Conus 5, Grzonka P, Kita H, Kephart G, Bussmann C, Beglinger C, Smith D, Patel J, Byme M,
Simon HU. Anti-intereukin-5 antibody treatment (mepolizumab) in aclive ecsinophilic cesophagitis: a
randomised, placebo-controlled, double-blind trial. Gut. 2010,5%(1):21-30.

Aeves 35.Chen D, Mewbury RO, Dohil R, Bastian JF,Broide DH. Mast cells infiltrate the esophageal smooth
musck in patients with ecsinophilic esophagitis, express TGF-beta1, and increase esophageal smooth muscle
confraction. JAlergy Cin Immunaol. 2010;126(6):1198-1204 21194,

Abonia JP, Francicsi JP, Rothenberg ME. TGF-betal: Mediator of afe %ﬂp in eosinophilic esophagitie-
or should we really say mastocyiic esophagitis? JAiergy Clin 1260612051207, BMCID:
EMCIZ20183.

Chakir J, Shannon J Molet 5, Fukakusa M, Elias J, Lavioks ubet LP, Hamid Q. Airway remodeling-
assocated mediators in moderate to severe asthma: IPSs’mam::m::lsi on TGF-beta, IL-11, IL-17, and type | and
type Il collagen expression. dAllerg)y Clin . 111(6):1293-1258.

Branton MH, Kopp JB. TGF-beta and fibrosisdifsebes Infect. 1999;1(15):1349-1365.

Blanchard C, Mingler MK, McBride M, Pé&p2 Calling MH, Chang &, Stringer K, Abonia JP, Molkentin JD,

Mucosal Immunol. 2008;1(4): e, PMCID: PMC2E83086

Sidhu 35 Yuan 3 Innes = Woodruff PG, Hou L Muller 51 Fahy V. Roles of epithelial cell-derved
pericstin in TGF tion, collagen production, and collagen gedl elasticity in asthma. Proc Nall Acad 54
U 54 2010,107( 14175, PMCID: PMC2902596,

Fuentebella J,Patel A, Nguyen T, Sanjanwala B, Berguist W, Kemer M, Bass D, Cox K, Hurwitz M, Huang J,
Mouyen C, Quircs 15 Nadeau K Increased number of regulatory Toells in children with eosinophilic
esophagits. Pediafr Gasfiroenterad Nufr. 2010,51(3c283-280,

Zhu X, Wang M, Crurmp CH, Mishra A An imbalance of esophageal effector and regulatory Toell subsets in
experimental eosinophilic escphagiis in mice. Am JPhysiol Gasfroinfest Liver Physiol. 20009, 297(3):5550-558.
EMCID PMCZTIORZ]

Veldhoen M, Uyttenhowe C.Van SJ Helmby H, Westendorf A, Buer J Martin B, Wilhelm C, Stockinger B.
Transforming growth factor-beta ‘reprograms’ the differentiation of Thelper 2 cells and promotes an
interleukin 9producing subset. Nafimmunod, 2008:5012):1341-1346.



Confidential Page 74 of 81

3.

33

35.

41.

42,

43.

Blanchard C, Stucke EM, Rodnguez-Jimenez B, Burwinkel K, Colling MH, Ahrens A, Alexander ES, Buiz BE,

Jarmneson SC Kaul A, Francosi JP,Kushner JP, Putnam PE,Abania JP, Rothenberg ME. A striking local
esophageal cytokine expression profile in ecsinophilic escphagifis. JAfengy Clin Immuncl. 201 1;127(1):208-
217, 217 e201-207. PMCID: PMC3027004.

Hultner L, Druez C,Moeller J, Uyvitenhowe C Schimitt E, Rude E, Dormer P, Van Snick J. Mast cell growth-
enhancing activity (MEA) is structurally related and functicnally identical to the novel mouse Teell growth
factor PAATCGFI (interleukin 9). Eurdmmuncl. 1980;20(6):1413-1416.

Straumann A, Bauer M, Fizcher B, Blaser K, Simon HU. Idiopathic eosinophilic esophagitis i assodated with a
T{H2-ype allergic inflammatory response. JAlengy Clin lmmonad. 2001 ;108(6):954-961.

Chehade M, Sampson HA, Morotti RA Magid MS. Esophageal subepithelial ﬁbn:ms in children with
eosinophilic ezophagitis. SPediadr Gastroantend Mutr. 2007 45{3}:319—32

Kirzch R, Bokhary R, Marcon MA, Cutz E Activated mucosal mast ata eosinophilic (allergic)
esophagitis from gasiroesophageal reflux dsmﬁamﬂtrﬁ tr 2007 44(1):20-26.

Abonia JP,Blanchard G, Butz BB, Rainey HF, Collins MH, Eln am PE Rothenberg ME. Involvement of
mast cells in ecsinophilic esophagitis. JAlemgy C]in 126{1) 140-149. PMCID-PMC2a00543.
Aloysius A Bom P, Kinali M, Davis T, Pane M, Man:u Swallowing difficulties in Duchenne muscular
dystrophy: indicafions for feeding assessment a me of videofluroscopic swallow studies. Ewr FPaedialr

Neunol. 2008;12(3)239-245.

Abonia JP,Wen T, Stucke EM, Gratjan T, Griffith M3, Kemme KA, Collins MH, Putnam PE, Franciosl JP,von Tiehl
KF, Tinkle BT, Marsolo KA, Martin L), Ware 5M, Rothenberg ME. High prevalence of ecsinophilic esophagifis in
patients with inherited connective fissue disorders. Jilergy Clin immuncl, 201 3;132(23378-386. BMCID:
EMCIS0TE00.

Frizschmeyer-Suermeno PA, Guerrerio AL, Oswald G, Chichester K Myers L, Halushia MK, Oliva-Hembker b,
Wood RA, Dietz HC. TGFbeta receptor mutations impose a strong predisposifion for human allergic disease. So
Trans! Med. 2013;5(125):195ra194. PMCID: PMCIo05307

Tinkle BT, Bird HA, Grahame R, Lavallee M, Lewy HP, Sillence D The lack of clinical distinction between the
hypermobility type of Ehers-Danlos syndrome and the joint hypermobility syndrome (ak.a. hypermobility
syndrome). AmJMedGenetd. 2009, 1424(11):2368-2370.



CEER Confidential Page 75 of &1

44, Abonia JP,Rothenberg ME. Eosincphilic esophagifis: rapidly advandng insights. Annu Rev Med. Palo Alto,
California: Annual Reviews; 2012 p. 421-434.

45 Beppu LY, Anilkumar A8, Newbury RO, Dohil R, Broide DH, Aceves 35 TGF-betal-induced phospholamban
axpression alters esophageal smooth musde cell contraction in patients with eosinophilic esophagitis. Jalemy
Ciir frrvawnol. 2014;134(5):1100-1107 e1104. PRCID: PRMCA231011.

46. Habashi JF, Judge DF, Holm TM, Cobn RD, Loeys BL, Cooper TE, Myers L, Klein EC,Liu G, Calvi C, Podowski M,
Meptune ER Halushka MK, Bedia D, Gabrielzon K, Rifkin OB, Carta L, Ramirez F, Huso DL, Dietz HC. Losartan, an
AT1 antagonist, prevents aortic aneurysm in a mouse model of Marfan syndrome. Soence.
2006:312(5770):117-121. PMCID: PMC 1482472

47, Cohn RD,van Erp C, Habashi JP, Soleimani A, Klein EC, Lisi MT, Gamradt M,
Ramirez F, Judge DP, Ward CwW, Dietz HC. Angictensin |l type 1 receptor bl

induced failure of musde regeneration in multiple myopathic states.
PMC3138130.
48, Sekelsky JMNewfeld S)Raftery Lo, Chartoff BH Gelbart aracterization and cloning of mothers
against dpp, agene required for decapentaplegic func:tile hila melanogaster. Genebics.
1995;135{3)-1347-1358.

 2007;13(2):204-210. PMCID:

489, Straumann &, Spichtin HP, Grize L, Bucher KA, Simon HU. Natural history of primary ecsinophilic
esophagitis: a follow-up of 30 adult patients.L0mdp to 11.5 years. Gasfroenferclogy. 2003;125(6):1660-1665.
50. Mol Rl Putnam PE Rothenberg ME. Egag .’ ic esophagitis. W Eng Med. 2004,351(9):940-041,

Gastroemerology. 20100139(511526-1537, 1537 e1521.

53. Kwiatek MA, Hirano |, Kahrlas PJ Rothe J, Luger D, Pandolfino JE Mechanical properties of the esophagus in
eosinophilic esophagitis. Gastoerterclogy. 2011;140(11:82-90. PRCID: PRIC3008315

54, Kwiatek MA, Pandolfino JE Hirano |, Kahrilas PJ. Esophagogasiic junction distensibility assessedwith an
endoscopic functional luminal imaging probe (EndoFUP). Gasfrointest Endosc, 2010;72(25:272-278. BMCID:
EMCI012708.

55. Nicodeme F,Hirano |, Chen J, Robinson K, Lin Z, Xiac Y, Gonsalves N, Kwasny M, Kahrilas PJ, Pandclfino JE
Ezophageal distensibility aza measure of disease severity in patients with ecsinophilic esophagite. Clin
Gasfroenterol Hepatal. 2013;11(91:1101-1107 e1101. BMEID: FICITO0564.



Confidential Page 76 of &1

61.

65

Lindsay ME, Dietz HC. Lessons on the pathogenesis of aneurysm from heritable conditions. Nafure.

201 1,47 37T 347).308-316. PMCID: PMC362287T1.

Rompe F, Artuc M, Hallberg A, Alterman M, Siroder K, Thone-Reineke C, Reichenbach A, Schached J, Dahlof B,
Bader M, Alenina M, Schwaninger M, Zuberbiar T, Funke-Faiser H, Schmidt C, Schunck WH. Unger T,
Steckelings UM, Direct angiotensin || type 2 receptor stimulation acts anti-inflammatory through
epoxyeicosatriencic acid and inhibition of nudear factor kappaB. Hyperfension. 2010:55(4):924-931.
Stegbauer J, Coffman Th. New insights into angiotensin receptor aclions: from blood pressure to aging.
CurrOpinhephrolHypertens. 2011:20(1):84-88.

Brooke BS,Habashi JP, Judge DP, Patel N, Loeys B, Dietz HC, 3rd. Angiotensin |l blockade and aortic-root
dilafion in Marfans syndrome. N Engl Mded. 2008;358(26)2787-2795. BMC
Yetman AT, Bomemeier Ba, McCrindle BW. Usefuiness of Enalapril VersugPropranolol or Atenolol for
Prevention of Aortic Dilation in Patients With the Marfan Syndrome. ol 20059581 1125-1127.
Magashima H, Sakomura Y, Acka Y, Uto K, Kameyama K, Ogawa anagi H, shizuka M, Manse M,
Kawana M, Kasanuki H. Angiotensin |l type 2 receptor m a==tlar smooth muscle cell apoptosis in cystic

medial degeneration asseciated with Marfan's syndro rchation. 2001;104{12 Suppl 1)1282-287.
Habashi JP, Dayle L Holm TM, Aziz H, Schoenhoff F, D, Chen Y, Modiri AN, Judge DP, Dietz HC.
Angictensin Il type 2 receptor signaling attenua aneurysm in mice through BRKantagonism. Science.
2011;332(6027):361-365. PLN

Loeys BL, Schwarze U, Holm T, Callewa 5H, Pannu H, De Backer JF, Oswald GL, Symoens S,
Manouvrier S, Roberts AF, Faravelli b0 M, Pyeritz RE Milewicz DM, Coucke P, Cameron DE, Bravemman

Ellis D, Wats A Mori gtz 3, Grosso MU, Janosky JE Long-term antiproteinuric and renoprotective
efficacy and safe nin children with proteinuria. JPedfatr, 2003;143(1185-97,

Elliz [, Moritz ML, Vats A, Janosky JE Antihypertensive and renoprotective efficacy and safety of losartan. A
long-termn study in children with renal dizorders. Am Hyperfens. 2004;17(107:928-935.

Chtawa M, Takayama F, Saitoh K. Yoshinaga T, Nakashima M. Pharmacokinetics and biochemical efficacy after
zingke and multiple oral administration of losartan, an orally aciive nonpeplide angiotensin || receptor
antagonist, in humans. BrJCiin Phamacol. 1993;35(35290-297. PO PMC138157T.

Dioig JE, MacFadyen R, Swest C5 Reid ) Haemodynamic and renal responses to oral losaran potassium
during salt depletion or salt repletion in normal human volunteers. adiovasc Phanmacol. 1985:25(4):511-
517.

Reid JLInhibitors of the renin-angiotensin system. Clinical phamacology studies on kinetics, dynamics and
concentration-effect relationships. Arzneimiteforschung. 19934324 263-264.



Confidential Page 77 of &1

it

7.

T2

74,

75,

TE.

78.
79.

a1.

Merck & Co. Cozaar (Losartan potassium tablets) dreg monograph (0202014 Revision). 2014. p.1-17.
Shahinfar 5,Cano F, Soffer BA, Ahmed T, Santoro EP, Zhang Z Gleim G, Miller K. \Vogt B, Blumer J, Briazgouncy
LA double-blind, doseresponse study of ksartan in hypertensive children. Am MHyperfans. 2005:18(2 Pt
1183-190.

Webb MJ,Lam C, Loeys T, Shahinfar 3, Strehlau J, Wells TG, Santoro E, Manas D, Gleim GW. Randomized,
double-blind, controlled study of losartan in children with proteinuria. Gl JAm SceMNephrol, 2000;5(3):417-
424. PMCID: PMC2827569

Wen T, Dellon ES Moawad FJ,Furuta GT, Aceves S5 Rothenberg ME. Transcriptome analysis of proton pump
inhibitor-responsive esophageal eosinophilia reveals profon pump inhibitorreversible allergic inflammation. J
Allergy Chn Immuncd. 2015;135(1)187-197. PMCID: PRMCA28a084.

Shah A, Kagabwalla AF, Gonsaives N, Melin-Aldana H, Li BU, Hirano 1. HistnK ic variability in children with

eosinophilic esophagitis. AmJGasiroenfercl. 2000;104{3):716-T21. \

Dellon E5, Gonsatves M, Hirano I, Furuta GT, Liacouras Cf, Katzka Caollege of G.ACGclinical
guideline: Evidenced based approach to the diagnosis and nt of esophageal eosinophilia and
eosinophilic ezophagitis (EcE) Am JGastroentan. 2D13;'h%‘5 9692 quiz 693.

MedlinePlus. EGD-esophagogastrodusdenoscopy +i|: 21287201 2). Avallable from:

QOO MmN gon e g e LS S el L a
Benjamin DK, Jr., Smith PE, Jadhav P, Gobbug [ rph'y' MD, Hasselblad V, Baker-Smith C, Califf RM, Li IS
Pediatric antihypertensive trial failures: b
B40. PMCID: PMC2TR2749,
Maftional Cancer Insftitute.
Available from: o

gic blocker withdrawal. Am JCardiol. 1987;59(13):26F-32F.

Beighton P, De P ] B, Tsipouwras P, Wenstrup Bl Ehlers-Danlos syndromes: revised nosology,
Villefranche, 1997. Ehlers-Danios Mational Foundation (USA) and Ehlers-Danlos Support Group (UK.
AmidedGenat 1998:77(1):31-37.

Loeys Bl Dietz HC, Braverman AC, Callewaert BL. De BJ, Devereux RB, Hilhorst-Hofstee Y, Jondeau G, Faivre L
Milewicz DM, Pyertz RE, Sponseller PD, Wordsworth P, De Paspe AN, The revised Ghent nosclogy for the
Marfan syndrome. JWedGenst 2010477 r4T6-485.

Agresti & Coull BA. Approximate i better than "exact” for interval estimation of binomial proportions.
American Statistician. 1988;52(2):119-126.

Hirano |, Moy M, Heckman MG, Thomas CS, Gonzalves N, Achem SR Endoecopic assessment of the
oesophageal features of ecsinophilic cesophagitis: validation of a novel classification and grading system. Gut.
2013,62(4):489-495.



CEER Confidential Page 78 of 81

83. Hirano |. Roke of advanced diagnostics for ecsinophilic esophagitis. Dig Dis. 2014, 32(1-2).78-83.

84, Wright, JD, et al., Mean sysiolc and diasfolic biood pressuve in adulfs aged 18 and over in the United
Stafes, 20071-2008. Nall Health Stat Report, 2011(35): p. 1-22,24.

19 Appendices
1) 7803 Female Systolic Blood Pressures Age 5- 17 Years

2) 7803 Female Diastolic Blood Pressures Age 5 - 17 Years
3) 7803 Male Systolic Blood Pressures Age 5- 17 Years
4) 7803 Male Diastolic Blood Pressures Age 5- 17 Years ’\%

§) 7803 Adult Blood Pressures <18 Years Q\
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19.1 Systolic Blood Pressures for Females Age 5 — 17 Years (Updated)

Sysinlic Height Percentile
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19.3 Systolic Blood Pressures for Males Age 5 — 17 Years (Updated)

Systolic Height Percentile

Gender Age(Y) Age(M) BPPercenile Gth 10th 25th ©G0th 7Sth S0th 95t

2 71 |7 |72 | 73|75 | 7% |77
Male ] 72 2 M 72 73 74 | 75 76 77 78 79
Male 7 8] 2 (72 73 [ 74| 75 | 76 | 77 | 78 | 80 | 80
Male 8 % 2 73 74 75 76 | 77 79 BO 81 &2
Male g | 108 | 2 (75 76 [ T7T | TR | T9()81 | 82 | 8 | 84
Male 10 120 2 77 78 T3 8D B4 | B85 85
Male 1 [ 132 | 2 |79 80 | 81 | 82 L 84 | 85 | 86 | &7
Male 12 144 2 81 82 83 86 | 87 88 &9
Male 13 | 156 | 2 | 83 83 84 86 | 87 89 | 90 | 9
Male 14 168 2 83 84 B4 87 | 89 91 92 92
Male 15 | 180 | 2 - 84 m|quiﬁ7|m|91|m||s4
Male 16 192 2 B6 B7% 88" 90 %2 94 o4 95 95
Male 17 | 204 2 | 88 | 3 | 95 | 9% | 97 | 97 | 98
19.4 Diastolic Blood Pressures Age 5 —17 Years (Updated)

\/

ooth  9Gn

5 28 29 a0 32 33 33

Male 6 72 2 30 30 H 3z 33 34 34 34
Male 7 | 84 | 2 (3| 3 [#H | 32 | 32 | B 34 4 | 3
Male 8 96 2 30 30 M H 3z 33 34 35 36
Male g [ 108 | 2 (B [ 31 | 38 | 36 36 37 | 38
Male 10 120 2 30 33 kY1 36 38 38 40
Male 1 | 132 | 2 (30| 1 [32 | 38 | 3 | 36 38 | 38
Male 12 144 2 30| 3 | 32 33 Y1 36 36 36 35
Male 13 | 1% | 2 (31 31 [32 | 33 | 34 | 34 34 34 | 34
Male 14 168 2 33 33 4 a5 35 36 7 38
Male 15 | 1an| 2 |34|3E|EE| 36 | 37 | 39 40 41 | 42
Male 16 192 2 3/ | 37 38 39 41 42 43 44 44
Male 17 | 204 | 2 38| 39 |40 | 41 | 43 | 44 45 46 | 46
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19.5 Adult Blood Pressures for Males and Females 218 Years

Systolic and Diastolic Blood Pressure 5th

Systolic Min
105




