® Gl Health
d Foundation

Impact ofF IBD on
HEALTHCARE SYSTEMS

Supported by an educational grant from Janssen Biotech, Inc.



Impactor IBD on
HEALTHCARE SYSTEMS

Chronic Care Management Approaches
and Preventing Complications in IBD

David T. Rubin, MD

Joseph B. Kirsner Professor of Medicine
University of Chicago



Disclosures

Consultant and/or Grant Support
(update April 2022 represents last 36 months)

« Abbvie
*  Alimentiv Inc.
Altrubio

*  Arena Pharmaceuticals

*  Athos Therapeutics

«  Bellatrix Pharmaceuticals
«  Boehringer Ingelheim, Ltd.

*  Bristol-Myers Squibb

*  Celgene Corp/Syneos

ClostraBio

Connect BioPharma
Genentech/Roche

Gilead

Iterative Scopes

Janssen Pharmaceuticals
Kaleido Biosciences

Eli Lilly & Co

Pfizer

Prometheus Biosciences
Reistone Biopharma
Round Hill

Seres Therapeutics, Inc
Takeda

Target RWE

Techlab, Inc

Trellus Health



Modern Goals of IBD Management

*Turning “off” the inflammation
, *Feeling well
Induction of °*Normalization of labs, growth, development and nutrition

Remission

« Stable disease control and optimization of therapy
+NO STEROIDS
*Prevention of relapse over time (sustained and durable)

Mainterllan.ce *Changing the natural course of the disease
of Remission

*Monitoring for early relapse
*Monitoring therapies
*Prevention of infections

Disease *Cancer prevention
Monitoring and
Prevention

Disease
Modification






What Are the Preferred Outcomes in IBD?

Preferred Outcomes Surrogates of Outcomes
 Cure ¢ Symptom improvement
- Improved quality of life  Avoidance of steroids

- Stable Remission * Healed mucosa

* No surgery/repeat surgery
* No cancer

* No hospitalization

* No infections

» Affordable care



Why Outcomes ARE Improving in IBD

Improvements in therapies
— Achieve more stable disease control, modify natural history

— Achieve deeper levels of remission, i.e. mucosal healing

Improvements in goals of management
— More emphasis on steroid-free care

— Movement to proactive management rather than reactive management
(from “crisis care” to “chronic care”)

— Inclusion of long-term improved outcomes in goals

— Are we just performing better research? Asking better questions?

Other interventions have improved

— i.e. surgery, surveillance colonoscopy
The diseases have changed.

— People with IBD now are less ill than those of the past.



Preventing Complications in |

Disease control: deep remission

« Disease monitoring, leading clinical
recurrence/adverse events

*  Drug monitoring (toxicity and efficacy)

«  Vaccinations for vaccine preventable ilinesses

— Pneumococcal, influenza, herpes zoster,
HPV, COVID-19

«  Cancer prevention

—  Colorectal, lymphoma, skin, cervical, anal
*  Mental health screening and treatment

— Anxiety, depression
«  Emerging co-existent medical issues

— Cardiovascular morbidities
— Sleep quality and disorders

B D IBD Checklist for Monitoring & Prevention™

os
CORNERSTONESO
HEALTH

Name:
Th Datos
MR#: D.OB: erapy Related Testing Complotoa
== Anti-TNFa/Anti-IL-12/23
Vaccine Preventable llinesses Comploted Tuberculosis (TB) screening prior to initiating therapy with PPD skin
testing and/or QuantiFeron-T8 Gold assay. Chest X-Ray if igh-fsk and/
Diphtheria and Pertussis (Non-Livo Vaccine) or indeterminate PPD or QuantiForonTB Gold.
Vaccinate with Tdap if not given within Iast ten years, or f Td = 2 years. asseumem and considr e asting i igh sk (ncluding rave to ondemic
jon). A ‘CBC, iver, and renal function prior to
Hepatitis A (Non-Live Vaccing) ity merapy and rouing monkoreg whko on harapy.
‘Safe to administer to at-risk patients rgardless of immunosuppression.
ids — Also See Bone Healt
Hepatitis B (Non-Live Vaccin) Document plan and use of corticosteroid-sparing tharapy. Consider
‘Check hepattis B surface antigen, hopaitis B surface antibody, hepatiis ophthaimology axam.
8 cors anibody bforsntating antTNF therapy. f poimmune consid
/accination senis with non-iva hopatits B vaccin, 3 doses. If active viral esalamines
infoction ot coro Abposiive, check POR and witrokd i TNF herapy untl Annual renal function monitoring.
activa infoction s exciuded or treatod appropriataly
Herpes Zoster (Shingles) (Non-Livo Rocombinant Vaccine (RZV) CBC, liver, and renal function prior o initiating therapy. Routine CBC, liver,
Recommended for all adults > 50 yrs old regardiess of immune supprassion. and renal function monitoring while on therapy.
‘Consider for pationts =18 yrs old based on their risk, particularly if on a JAK
innil Natalizumab
Enroll in TOUCH program. Chack JCV antibody and treat if nogative. Rotast
HPY (oL Vaccine) JCV antibody every 6 months after intating therapy. Routine CBC and fiver
for allpatients ©-26 yrs okd. Consider in patients up 10 45 yrs od function monitoring whilo on tharapy.
on awwycase basis for thos at risk, regardiess of immune suppression.
Ozanimod
Influenza (Non-Live Vaccine) Porform ECG and chack BP prior to initating therapy and routine monitoring
Annual dose for al patients during fiu season. Avoid intranasal live vaccing in ‘whila on therapy. CBC, iver function, virology, and TB prior to initiatin
immunosuppressed patients. thrapy and routine monitoring while on tharapy.In patients with a history of
uveitis or macular edema, obtain an evaluation of the fundus, including the
Meningococcal Meningitis (Non-Live Vaccine) macula.
Vaccinato at1is patints (colego studants,mitry recrus) i 1ot proviusly
vaccinated regardiess of immunosupprassior Thiopurines
TPMT, CBC, and liver function prior to initating therapy. Routine CBC and
MMR (Live Vaccino) fivr function monitoring whio on thorapy. Consider NUDT15 polymorphism
Contraindicatedin immunosuppressad patiets and thoso planning o start prior to dosing.
immunosuppressants within 4
Tofacitinib
Pneumococcal Pneumonia (Non-Live Vaccine) ‘CBC, iver, fasting ipid profile, and tuberculosis (TB) scroening with PPD skin
For adults who have never recaived a pnieumococcal vaccine of if unknown tesing anclor QuantFron TS Gok assay prior o ntiatng heapy, Chast
vaccination history, administar 1 dosa PGV20 or 1 dose PCV15 followad by XRay i high risk and/or indoterminate PPD or QuantiForon-TB God. Parform
1 dose PPSV23 at least 1 year later. (The minimum interval (8 weeks) s T8 risk assassment and consdar reting I mgn sk fncudng.
can be considered in immunocompromised patients). For adults who ravel to andomic region). Routin CBC and liver function monitoring whi
previously received PPSV23 but not any pneumococcal conjugate vaccine O orapy. Fasid 1 prol &.8 woeks e TG Paapy. Sesoon
{og. PCV13, PCV15, PCV20), administer one dosa of PCV15 or PCV20 at forrisks of thrombosis at https://www.mdcalc.com/capriniScore-venous-
loast 1 year from PPSV23. For adults who recaived PCV13 but not all thromboembolism-2005. Consider altemative therapias ifhigh risk. Vaccination
rocommended doses of PPSV23, administer a singlo dose of PPSV23 >8 against HZV shoukd ba strongly considered when treating with tofacitini
Waoks after PCV13. I tho patient <65 s ol a st doso of PPSV23 and
stll <65 yrs old, administor a 2nd PPSV23 5 years after 1st Vedolizumab
PPSV23. At 65 yrs old and >5 years since last PPSV23, kot CBC, iver, and renal function prior to niiating therapy and routine
monitoring while on therapy.
SARS-CoV-2
for any age with an 5 Datos
RNA, RorvupRcaring Vil vackr, o Ui veCEing rogarcaase of Knmuy Cancer Prevention Completed
suppression.
Colon Cancer
Vaciclla (CHicken Pox) v Veocnl If lcarative colitis boyond tho ractum or Crohn's is prosent in at loast 1/3 of
lla Zoster Virus IgG. If accination. Can bo the colon, perform surveilance colonoscopies for naoplasia detaction after 8
Consirad n paients o low-doso inmunosuppression pradrisono <20mg/ years of dissase. Interval varies based on fisk factors (annually to every 3:5
day, MTX, 6-MP, azathioprinc), but not on biologics. Can administar > 4 years). High-defintion scopes preferred; augmented imaging (N8I or dye-
‘waaks prior 10 starting biologics. spray) and targated biopsies recommanded.
ical Cancer
Dates. H immunocomprorised, padorm annual PAP smars.  rosuls of
Bone Health Completed consecutive PAPs are nomal, t imi
compromisod and ohorwias o sk for GoncA! dysplas\a, fotow
Vitamin D 25-OH Level general population screening guidalines.
‘Sorial monitoring of vitamin D lovls, supplomant i deficient.
Bone De: Annual visual exam of skin by demmatologist if immunocompromised and
Assass bona density if the following conditions are presant: 1. Steroid use > recommend sun exposure pracautions.
3 months 2. Inactive disoase but past chronic staroid uso of a least 1 yoar
within the past 2 years 3. Inactive diseaso but maternal history of osteopoross
4. Inactive diseas but malnourishod or very thin 5. Inactiva diseasa but = Datos
Post-menopausal women; regardioss of diseasa stalus. Miscellaneous Compiotoa
Prescription of Calcium & Vitamin D Assessment of Anatomic Location and Activity
Co-prescription of calcium and vitamin D tablats for all patients with each .
coursa of oral corticosteroids and i vitamin D deficient or insuficient. Smoking Cessation
Discuss at avery visi.
Nutritional Assessment
812 f loal disoase or resection, ron panel. Assess for risk of malnutrtion.
Behavioral Health
Screan and address mental health co-morbidites.
Version 3.1, Updated 7 April 2022 Copyright Health




Key Drivers for Costs in IBD Patients

® Age 1.8

« Healthcare services

associated with relapse, L

anemia, mental health < 6z 1316 1924 2504 344 4554 5564 6574 7
e ge

comorbidities

« Treatment with Specific
therapeutics (biologics,
opioids or steroids)

e ED use

-
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Ratio of total cost in age group
vs. cost in ages 35-44 years
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Park KT et al. Inflamm Bowel Dis. 2020,;26(1): 1-10.



Challenges to Preventing Complications in IBD

 Limitations of existing therapeutics
« Current disease management paradigms are too slow
* Auvailable testing

 Diffusion of responsibility: who is the appropriate person
to arrange vaccines, dermatology visits, etc?

e Time!
- Payers
« Patient acceptance and adherence



How IBD Is Currently Managed:
Delays and Disease Progression

Digestive Damage

Stricture

] Symptoms -> Complications

Aunnoy Asojewwejju)



How IBD Is Currently Managed:
Delays and Disease Progression

Doctor sees

patient and Insurance Therapy
prescribes Contacted
medication

Started

Onset of
Inflammation

Patient Patient

Waiting Waiting
Onset of Patient
Symptoms

Sick

Patient

Sicker
Patient

calls
Doctor

Complications
Develop



What We’'ve Learned About Therapy and
Achieving Preferred Outcomes in IBD

Effective therapies improve QoL (of course!)

Proactive disease monitoring is essential

As therapies evolve, so does our ability to achieve preferred outcomes
A personalized approach to management can optimize therapy

Timing matters

Individual pharmacokinetics matter

Adherence to therapy matters



Improvements in Quality of Life in IBD
Associated With Effective Therapy

* ECCO-Epicom Study (2014) - -
compared quality of life of 1560
unselected IBD patients from o
Eastern and Western Europe.
* Quality of life during the first . - : -
year of diagnosis improved if )
disease activity reduced. e - W

Ulcerative colitis

Burish J et al. J Crohns Colitis. 2014; 8:1030-1042.



Earlier Use of Anti-TNF Biologic Therapy in
Crohn’s Disease Has Better Outcomes

« Claims data assessment
« >3700 patients all who received anti-TNF at some point

Continuous corticosteroid use CD-related Surgery
during anti-TNF therapy. during anti-TNF therapy
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*P < 0.05 I1S-to-TNF group versus other groups.
Rubin DT et al. Inflamm Bowel Dis. 2012;18(12):2225-2231.



Early Initiation of Biologics in Crohn’s Disease Associated
With Decreased Hospitalization and ER Visits

* Retrospective study on CD patients from

2010-2016
) Moderate-to-severe Crohn's disease
*  Groups:
45
—  Early biologic users (=1 biologic claim <12 2 40 385 =3 13
months post diagnosis) & 35 : s _ 311
. . . . . § 30 25.7 25.2
— Late biologic users (=1 biologic claim 12-24 % 25
months post diagnosis) & 20 16.7
]
. . £ 15
— Non-biologic users g 10
(]
« Results: s
_ Early biologic users had a statistically Hospitalizations ER visits Hospitalizations ER visits
Significant decrease in ER visits and Early biologic users (n=1,500) Late biologic users (n=302)

hospitalizations compared to late biologic
users in 12-24 month period relative to 0-12
month period

B Months 0-12 m Months 12-24

Ungaro RC, et al. Presented at DDW. May 2020. Abstract Su1966.



Mucosal Healing With Infliximab Associated
With Less Colectomy in Ulcerative Colitis

E
|

Proportion without colectomy
or commercial infliximab use
o
~
T

P<0.0001

216670 v2

080t T
0 10 20 30 40 50

Time to colectomy or commercial infliximab use (weeks)

—— endoscopy subscore=0 — — endoscopy subscore=2
---- endoscopy subscore=1 —— endoscopy subscore=3

2 = MODERATE 3 = SEVERE

Colombel JF et al. Gastroenterology. 2011; 141(4):1194-201.



Improved Long-term Outcomes of Patients With Inflammatory ®
Bowel Disease Receiving Proactive Compared With Reactive
Monitoring of Serum Concentrations of Infliximab

Konstantinos Papamichael,” Karen A. Chachu,’ Ravy K. Vajravelu,® Byron P. Vaughn,
Josephine Ni,® Mark T. Osterman,®” and Adam S. Cheifetz*"
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Figure 2. Kaplan-Meier cumulative probability curves of treatment failure in patients undergoing either reactive (dotted line)
or proactive therapeutic drug monitoring (TDM) (solid line) based on the first infliximab (IFX) concentration measured (A),
stratified also by the type of IBD, Crohn’s disease (B) or ulcerative colitis (C).

Clin Gastroenterol Hepatol. 2017 Oct;15(10):1580-1588.
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JAMA | Original Investigation

Effect of Therapeutic Drug Monitoring vs Standard Therapy
During Maintenance Infliximab Therapy on Disease Control
in Patients With Inmune-Mediated Inflammatory Diseases

A Randomized Clinical Trial

Silje Watterdal Syversen, MD, PhD:; Kristin Kaasen Jargensen, MD, PhD; Guro Levik Goll, MD, PhD; Marthe Kirkeszther Brun, MD;

@ystein Sandanger, MD, PhD:; Kristin Hammersbeen Bjerlykke, MD; Joseph Sexton, PhD:; Inge Christoffer Olsen, PhD; Johanna Elin Gehin, MD;
David John Warren, PhD; Rolf Anton Klaasen, PhD; Geir Noraberg, MD; Trude Jannecke Bruun, MD; Christian Kvikne Dotterud, MD, PhD;
Maud Kristine Aga Ljosa, MD; Anne Julsrud Haugen, MD, PhD; Rune Johan Njalla, MD; Camilla Zettel, MD; Carl Magnus Ystram, MD;

Yngvill Hovde Bragnes, MD; Svanaug Skorpe, MD; Turid Thune, MD; Kathrine Aglen Seeberg, MD; Brigitte Michelsen, MD, PhD;

Ingrid Marianne Blomgren, MD; Eldri Kveine Strand, MD; Pawel Mielnik, MD, PhD; Roald Torp, MD; Cato Mark, MD, PhD;

Tore K. Kvien, MD, PhD; Jergen Jahnsen, MD, PhD; Nils Bolstad, MD, PhD; Espen A. Haavardsholm, MD, PhD

Randomized 1:1

Proactive TDM (dose/interval adjustments
based on scheduled serum drug levels and
ADAs (TDM group; n = 228) or

Standard infliximab therapy without drug and

ADA monitoring (standard therapy group; n =
230).

Figure 2. Sustalned Disease Control With No Disease Worsening (Primary Outcome)

Figure 3. Time to Disease Worsening

Sustained disease control,

No./total (%)

Therapeuticdrug ~ Standard Adjusted difference, Favors standard | Favors therapeutic

therapy % (95% 1) therapy | drug monitoring
Spondyloarthritis 54/68 (79.4) 41/70(58.6) 20.9(6.0t0 35.8) —a—
Ulcerative colitis 27/38(71.1) 21/43 (48.8) 22.3(1.6t043.1) —
Rheumatoid arthritis  27/39 (69.2) 22/40(55.0) 136(-74t0346) I B —
Crohn disease 24/34(70.6) 17/32(53.1) 17.4(-5.5t0403) B e S
Psoriatic arthritis 19/28 (67.9) 16/25 (64.0) 6.2(-19.5t031.9) _—
Psoriasis 16/20(80.0) 10/17 (58.8) 19.9(-9.1t048.9) _—
Overall 167/227(73.6)  127/227(559) 17.6(9.0t026.2) ——
-5‘0 -55 0 2’5 5‘0
Adjusted difference,
% (95% C1)

Disease worsening:

* major change in treatment, consensus btw pt and MD

 HBI/partial Mayo score

JAMA. December 21, 2021 Volume 326, Number 23.

50+

Standard therapy
304

204

Therapeutic drug monitoring
10

Patients with disease worsening, %

Hazard ratio, 2.1 (95% I, 1.5-2.9)

0 T T T
0 8 16 24 32 40 52
Follow-up, wk
No. atrisk
Standard therapy 227 224 203 187 165 150 136
Therapeutic drug monitoring 227 226 214 201 194 184 170

The primary outcome of sustained disease control without
disease worsening was observed in 167 patients (73.6%) in the
TDM group and 127 patients (55.9%) in the standard therapy

group.



Why Don’t We Achieve Preferred
Outcomes in Everyone?

We are too late
Therapies don’t work
Therapies are not optimized

We are treating the wrong problem —
symptom improvement is “enough”

Errors of
commission
VS.

Errors of omission

A—

3 °




Treating to a Target as a Way to
Individualize Therapy

« Systematic assessment of an identified “target” and serial
adjustment of therapy until the target is reached or until
the patient refuses or we run out of options

* Primary goal: maximize health-related quality of life

— Control of symptoms

— Normalization of function and social participation

— Prevention of progressive structural damage

* Presumption is that achievement of target may improve
QoL, and change the natural history of the disease

Sofia MA, Rubin DT. Therap Adv Gastroenterol. 2016;9:548-559.



Treating to a Target and Disease Monitoring

Baseline assessment Re-assessment of “Disease Monitoring” m
of disease activity by disease activity <

endoscopy paired directly or with
with surrogate 36 surrogate marker
marker (Fecal months

Calprotectin, CRP)

6-12
months

Target
Achieved

Choice of initial
therapy based on
severity and prognosis
of patient

Discussion with
patient treatment
options

Clinical follow-up that includes
nent of dis stability

Is patient willing to
proceed with your
recommendations?

Clinical
follow-up

@ 3-6
months

Adjust

A ]

therapy

If ther treat t
“Treat to Target"




How Do We Monitor IBD? £\

Symptom assessment
—  Patient Reported Outcomes

—  Extra-Intestinal Manifestations
—  Quality of Life (includes mental health)

Endoscopic assessment
- SES-CD
—  Mayo Endoscopic Score, UCEIS
—  Histological assessment (evolving)

Biomarkers
—  Serum (CRP, hemoglobin, albumin)

Cell Adhesion Angiogenesis

—  Stool (calprotectin, lactoferrin)

Mucosal Healing
Markers
Immune Matrix Remodeling

Recruitment MMP1, MMP2,

«  Drug concentrations voaision g crowniacrs, N FEHH

Proliferation & Repair EMMPRIN

—  Composite markers (Endoscopic Healing Index')

D’'Haens G et al. Gastroenterology. 2020 Feb;158(3):515.526.e10.



Continuous Glucose Monitoring

CGM data sensor
A Age, 225 Yr & transmitter

100"‘ 1
X 801
c |
S -
2 604 :
'g Continuous- E
v _ monitoring
2 " group - Q
= : Q
E | O
o 20" :
¥
04 . I — CGM data receiver & display
6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5

with insulin delivery system

Glycated Hemoglobin at Wk 26 (%)

Tamborlane WV et al. N Engl J Med. 2008;359:1464-1476.



Sonar MD

- Patients automatically sent a
survey to assess disease
activity once a month

* Physician dashboard shows
patients with risk assessment

* Providers instantly alerted with
any potential downward trend

Sonar MD. https://sonarmd.com/.

SonarMD

Good Afternoon !

Ploase take a quick minute to
complete your 5 step Sonar survey.

Enter your PIN below.



https://sonarmd.com/

The Near Future of Disease Monitoring in IBD

Point of care testing

— intestinal ultrasound

— finger stick assessments
* At home testing

 Atrtificial intelligence for
endoscopic scoring

* Predictive therapeutic
biomarkers

e Companion diagnostics
« Passive biosensors

Wearable sweat

Takenaka K et al. Gastroenterology. 2020;158(8):2150-2157. SONEGFHFNLON loweF

arm



Vision for Future IBD Management

Confirmatory Biomarker

Continuous Data Collection
/’ $ M ment
and Prediction Analytics easure

Intervention
(Call MD or change in therapy)

G



Summary: Chronic Care Management Approaches
and Preventing Complications in IBD

« Outcomes of IBD patients have improved for multiple reasons, one
of which has been the evolution of treatment goals emphasizing
objective disease control.

«  We must shift from reactive care to proactive care in order to prevent
disease- and drug-related complications

« We need managed care partnership to support preventive care and
informed treatment adjustments

* Future modifications will include proactive therapeutic drug
monitoring and more specific targets of inflammation control.
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