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* Cystic Fibrosis (CF)
* Personalized care: stratification of therapy
based on

* Genetic make-up of the patient

* Composition of airway
microbiota/microbiome
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What is Cystic Fibrosis?

CF gene mutations

Tissue damage

Infection

UK CF registry data
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Routine microbiological culture:

CF pathogens
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Enhanced culture & molecular methods:
Polymicrobial CF airway microbiota
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Enhanced culture & molecular methods:
Polymicrobial CF airway microbiota
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Changing communities in CF:
[ [ [ [
Why is this clinically relevant?
Relative abundance of ‘core community’
Birth (e.g. Prevotella / Streptococcus)

Relative abundance of ‘pathogens’
(e.g. Pseudomonas / Burkholderia)

Lung function
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Improved survival:
Treatment innovation

Personalized
Medicine
for CF
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Personalized care in CF

Change Benefits

Provide patients with

* Right therapy * Improved outcomes

* Right dose *+ Fewer complications

* Right time and context * Better use of finite resources

Driven by

- Better understanding of pathology
- Ability to measure multiple markers faster and cheaper

- Development of more selective therapies
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Living with CF:
One day’s treatment

Personalized care in CF:
Mutation targeted treatment
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Ivacaftor:
CFTR potentiator

Cystic Fibrosis With Potentiator
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Ivacfator:
Key clinical trial

* Ramsey et al 2011
—N Engl J Med 2011;365:1663-72
* Phase lll trial
—placebo-controlled
—At least one G551D mutation
* Subjects randomly assigned to receive either

— 150 mg of ivacaftor every 12 hours (84
subjects), OR

—placebo (83 subjects) for 48 weeks



Ivacfator:

Clinical trial results
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lvacaftor:

% G551D ivacaftor group

10.88 points

Initial
Improvement  Reduced Rate of Decline, P=0.02 . F508del control group
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Ivacaftor:
Deaths and transplantations

US CFFPR

W lvacaftor (N=1256)
W Comparator (N=6200)

n-97 —1*

Death
(RR, 0.41; 95% Cl, 0.20-0.84)

Transplantation
(RR, 0.15; 95% Cl, 0.04-0.59)

n=68 —I*
00 02 04 06 08 10 12 14 16 18 20
Annual Risk (%)

UK CFR

B Ivacaftor (N=411)
B Comparator (N=2069)

Death
(RR, 0.52; 95% Cl, 0.16-1.70) n=29
Transplantation
(RR, 0.56; P=0.56**)
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Ivacaftor:
Exacerbations and hospitalizations

US CFFPR

W |vacaftor (N=1256)
 Comparator (N=6200)
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B Comparator (N=2069)
*

Hospitalization
(RR, 0.57; 95% Cl, 0.48-0.68)
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Bessonova et al 2018
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Lumacaftor/Ivacaftor:

Slower annual rate of lung function decline

ppFEV, (GLI), estimate (SE)

65 —e-LUMY/IVA (n=455)

=@-Control (n=1588)

Slope: -1.33/year

If started early, can modulators stop/modify

M the natural history of CF lung disease?

representing
42% reduction

in the rate of

decline
(P<0.001)

Slope: -2.29/year

55

Start Year 1 Year 2

Ivacaftor:
Manipulating the microbiota?

CORK Study in Cystic Fibrosis

Ronan et al. CHEST
DOI: (10.1016/j.chest.2017.10.005)
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lvacaftor: Shift towards a ‘healthy’ microbiota?

Relative abundance of ‘core community’
Birth (e.g. Prevotella / Streptococcus)

Relative abundance of ‘pathogens’
(e.g. Pseudomonas / Burkholderia)

Lung function
Ivacaftor
Ivacaftor:
Improved clinical outcomes
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Ronan et al. CHEST DOI: (10.1016/j.chest.2017.10.005)
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Shift towards a ‘healthy’ microbiota?

lvacaftor:
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Ivacaftor:

Increased microbiota richness
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Ivacaftor:

Increased microbiota diversity
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lvacaftor:

Manipulating the microbiota?
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Mutation targeted treatment:
What is currently available?

Restore CFTR Function Learmn more

acaftor (Kalydeco®) »
Lumacaftor + lvacaftor (Orkambi®) »

Tezacaftor + ivacaftor (Symdeko®) »

Mutation targeted treatment:
What is in the pipeline?

Restora CFTR Function  Lesrm me

01/11/2018
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Microbiome directed antibiotic

treatment
Cystic

Fibrosis

Microbiome derived
Antimicrobial

C F fherapy
MATTERS Ireiin

Exacerbations
Results
Stratified

The concept behind CFMATTERS g5

Could we use CF microbiota analysis to
inform treatment of respiratory infection in
clinical practice?

2011 2014 2018

P7/2007-2013) under Grant Agreement n°603038

I

01/11/2018

15



01/11/2018

CFMATTERS: Project outline o 58

Inclusion Criteria

* Age 16 years or older at enrolment

* Persistent pulmonary P. aeruginosa

* Screening FEV, predicted of >25%

21 course of intravenous antibiotics in
the preceding 12 months

CF =
R CAVATTERSisfndedy he Ecpean Uion's Seventh Framewor rogamme (F212007 201) under Grant Agreementri6o303s 11

CFMATTERS: Treatment recommendation ¢

C-urremHEmpi-ri-cai Tl;enmont

CF Patie
% o CF Patient /

attends Clinic
{coliect SPUtum & s undergoes

s Y m“'b'“'\ Microbiome-Derived
Antimicrobial Treatment

n=223 patients n=149 patients
9 clinical sites 9 clinical sites

F

CFEE
BB CAMATTERSisndediy h Ecpean Uion's Seventh Framework Progamme (FP12007 201) under Gran Agreementriaososs
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CFMATTERS: Treatment recommendation ¢

Current Empirical Treatment -

CF Patient /'
attends Clini CF Patient
{collect SPUtum & s “"d"':" \ ! J
mm,t;m, e Microbiome-Derived

Antimicrobial Treatment

— —
| Empirical Treatment | |Microbiome Derived Treatment I
Tstewrt Teateeet Tremrestpafenn)  Teseteeet sherred
Dugiew ceop Iigewn DEePOul Dustes  Ongharve  fosags  Regiman s PO ar IV Durstiae
Cebasidve =3 T ~ Jwesy Cefaedme 5 T I Jwetds
shatanondng sdunt sccording
Sabraewtin  Slomghy  teoee " Jweskr roy Sl0rgfig  toute wenk s
] +
Aztreonam if allergy to additional 3" antibiotic based on microbiome analysis

ceftazadime

B GRS el e Elrapean Unons Seveni Framenork Programme (FP7/2007-2013) under Grant Agreement n'603038 117717

CFMATTERS: Additional 3™ antibiotic 5

How it was determined....

Consensus of Pls

Developed “Guiding principles for Microbiome
Based Therapy Post Consensus Review”

Monthly treatment panel meeting

Treatment recommendations were based on a
consensus by minimum of three clinicians around
the “Top 4” taxa observed in samples.

B AT RS e e Eliapean Unions Seveni Framenrk Programme (FP7/2007-2013) under GrantAgreement n'603038 1177717
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cs B9 Guiding principles for Microbiome Based Therapy Post Consensus review

MATTRNS

Staphylococras Doeycycling
Moemophilus inflewnsow: Monheres vy Deoeyrytline Sperificity
o= Pamaiis
JArteceam and
Tobranwein,
Streptococcus pesies Mox#hoeacn
Stenotraphomonas Co trmonszoie

iy prganism m often pan-rasistant and thers in
Himiteet data on the best ant@sotic for trestment
Thes MOSE SCTve AESOTE a1 1O ACV S,
carbapenems, chloramehenicol and co-
Trenuuknoks

This o also uruaty pa

Fperncifin/Tazobactam

Moropenem, Co Primary data from QU laboratory demonstrares
Amowchay or Bboth specier i CF are genecally sensitive 1o
Ppevacifn/Tazobactam. metronkiarcda

Amaostectling Doscycylos, There Ie lmvited dats avallabde regaoding she
Co-Amoniclar antimicrobel sasceptibedity of Hothvo species. In
general, they are susceptible th peni Min

Marets 2015

CFMATTERS: Consenus panel meeting ¢

Allergy : Yes

M yes, specify: Caftazadime, Piperacillin/Tazebactam [Tazocin}

Sampla number BUSO14 Date recelved 22/03/2017
Sample collection centra a Date processed 28/03/2017
Sampie type Sputum

FEV1 2.29 Utras

FEV1 predicted 4.41 Litres

%% FEVI predicted S1.92%

Results for the top 5 taxa/organi d d

S*Ranked Taxa I_GemaTacaas_Unclassified .40
Addtional comments Few green plugs, o lot of saliva ke material.

Treatment: Tobramycin + Aztreonam

Microbiome Directed: Moxifloxacin

01/11/2018
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CFMATTERS: Project outcomes g5

Primary Outcome

* Percentage change in recovery (post-
exacerbation) FEV, relative to the previous
pre-exacerbation FEV,

Secondary Outcomes

* Time to next pulmonary exacerbation

* Improvement in symptom burden by day 7

* Total number of IV antibiotic days from time of
randomisation in the trial

* Total number of exacerbations post trial treatment
AR ed ) e EUropean Unin's Sedenth Frameviork Programme (P712007-2013)under Grant Agreement /603030 (177255

Microbiome: Sample analysis ot

PEx Group
Baseune

Day 0 (PEx1)
Day 14 (PExZ)
Day 28
Month 3

UAlways" Stable

N=20
Samples Analyzed g Baseline
from 223 Patients S EEEE— Month 3
Month 6

Manth 8

Month 12

Basoline Stable S
. -
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Primary outcome: Change in FEV, ¢8
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Secondary outcome: Time to next exacerbation g%
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000

o -0 0 "0 10
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Median Time in
Arm N Exacerbations Weeks 0.95LCL 0.95UCL
Control 80 60 33.15 25.43 47.86
Active 61 44 27.58 24 44.29
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Secondary outcome: Exacerbations in 15t year %

VATIERS
Eamen
F -
Humbar of pasi-b l.uc;b-orl

arm n median mean

Control 70 2 2.186

Active 60 3 2.759

007-2013) under Grant Agreement n°603038

Secondary outcome: Health-related QOL o £8
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Active group: Mean relative abundance g%

Praudomonas
Sreptococeus :
Prevotuila 13 { =
1_Xanhomonadacase_sanovozs? 28 28
Rothis 04 ¢ 2. D )
Staphy ‘ 45 i 04
Vedlcnuda 0 16
Ackromobacter 11 03 QRew
Porphyromenas 0 13 p=trivd
Eifiobactorium 0 12 ' 108
Actinoenyees 02 0.7 i
1_Pssudomonndacaas_denovo 187214 03 03
{_Lachnospiracess_denoveT4T4 03 02 L
Scardovia 0 04
[Frovotsa] 0 03
Lactococous 0 02
1_Gomelacoze_denovol9206 0.1 0.1
Treopera 0 02
1_Cemamonadaceas_denovo135331 0 02
Paptostreptococcus 0 0.1
Day 0 [PEx1) Doy 14 [PEx2])

Control group: Mean relative abundance g%

f__Lachnospiaceae_denovos 14T 0:3 0:1
Oriactarlum 0 03
Day 0 PExT] Doy 14{PE2]
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Change in Pseudomonas spp. relative abundance Sirﬁ
Active-Group Control-Group
R .
110

Fymiavones we
3

Tarsime Oer 3Tl Dy WPEa] Cwy 23 Moreh 3 Doave CoydPPEaT]  Qey W PPD2) Ter Woceh 3
[—— under Grant Agreement n°603038
CFMATTERS: Summary a8
Are we thereyet ?  YES Key findings

* |V Antibiotics work
Are we willing to useit? YES * Communities resilient over time
+ Addition of 3" personalized
antibiotic no benefit but doesn’t
Are people interested ? YES appear to have a detrimental

o "’ effect
Does it work ? YES??é \ Limitations

v e Both arms received
Is it better?

* |V Ceft/Tob
NOT as an add on to standard t

* Not a same day
diagnostic microbiome

approach
www.cfmatters.eu
CIMATTERS stryumyg to proemote S b ssusiised Incrusdane
Aarved Irewimont and SHrring scises tn Non nualing
i tand soecuial care
under Grant Agreement n°603038
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Summary/Future work

» Restoration of CFTR function
—90-95% of mutations covered by 2020

* Can we prevent or reverse microbiota
evolution?

* Telehealth
— Online platform

— Automatic upload of health data from self-
assessment equipment
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