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Objectives

* Refresh on the mechanistic basis of IBD

* Appreciate the risks and benefits of the drugs
most commonly used in IBD but also the risk of
NOT treating

» Gain insight into future therapies in IBD

» Discuss preventive care in IBD



IBD vs IBS

« |IBD = Inflammatory Bowel Disease
— Chronic intestinal inflammation
— Crohn disease, ulcerative colitis
« IBS = Irritable Bowel Syndrome
— No tissue abnormality (yet...)
— Brain-gut dysregulation

* Motility disturbance, visceral hypersensitivity, altered mucosal and immune function, altered gut
microbiota, altered central nervous system (CNS) processing

— Rome |V criteria

* Recurrent abdominal pain = 6 months in duration averaging =1 day/week in last 3 months associated
with 2 2 of:

— Related to defecation, associated with change in frequency of stool, associated with change in form
(consistency) of stool

» Constipation (IBS-C), diarrhea (IBS-D), mixed (IBS-M) by Bristol



Historical Timeline

Wilks introduces Paper on Ulcerative colitis Incidence of IBD is a global
ulcerative colitis regional ileitis is more common ulcerative colitis disease with
into the medical published in than Crohn’s stabilizes, Crohn’s increasing
vernacular JAMA by Crohn disease disease still rising prevalence

1875 1909 1932 1950 1960 1970 1980 1990 2000

Over 300 patients IBD recognized IBD is a disease of The incidence of
with ulcerative colitis throughout North Westernized nations IBD rises in newly
hospitalized in London | | America and Europe with rising incidence industrialized countries

Kaplan GG. Nat Rev Gastroenterol Hepatol. 2015;12:720-7.



Etiologic Theory of
Inflammatory Bowel Disease

Environment:
triggers

Genetic Predisposition:
SNPs

microbiome epigenetics

NSAIDs, ABx
- =

Mucosal Immune System:
innate
adaptive




Current Medical Therapies

*  Mesalamines [UC] - Steroids and antibiotics (short-term)
° Immunomodulators o Small molecules
— Mostly thiopurines and methotrexate, — JAK inhibitors

less so cyclosporine and others
- Biologics

Tofacitinib [UC]
Upadacitinib [UC]

— Anti-TNFa
Infliximab, adalimumab, certolizumab - S1P (1 and 5) receptor modulators
pegol [CD], golimumab [UC]; «  Ozanimod [UC]
NOT etanercept

— Anti-integrin (alpha 4)

Natalizumab [CD]

Vedolizumab (alpha 4 beta 7 only)
— Anti-IL12/23

Ustekinumab

Risankizumab (IL23 only) [CD]



Medical Therapy in IBD

+ Should we be aggressive?
— Treat early or late?
— Step-up or Top-down?
— Mono- or dual therapy?

» Weighing risks and benefits
— Risks of treatment

— Benefits of treatment

— Risks of NO treatment
* Worse disease, cancer



Treat Early or Late?
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Step Up Versus
Top Down Approach

. 1007 —— Early combined immunosuppression
= — Conventional management
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Time after randomisation (weeks)
Number at risk

Early combined immunosuppression 42 3 28 22 20 19 18 7
Conventional management 20 15 10 5 4 4 3 3
Total 62 47 38 27 24 23 21 10

CDAI >200, naive to steroids, immunomodulators, and biologics.

D’Haens G. Lancet. 2008; 371: 660-7.



Mono- or Dual Therapy?
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Azathioprine Infliximab Infliximab- Azathioprine Infliximab Infliximab-
Monotherapy Monotherapy Azathioprine Monotherapy Monotherapy Azathioprine
- CDAI 220-450, naive to immunomodulators and biologics Figure 2. Patients with Corticosteroid-free
o . . Clinical Remission (Panel A) and Mucosal
- Similar findings in UC (SUCCESS trial) Healing (Panel B) at Week 26.

- COMMIT (MTX) - negative study but high response

Sandborn WJ. New Engl J Med. 2010;362(15):1383-95; Panaccione R. Gastroenterol. 2014;146:392-400; Feagan BG. Gastroenterol. 2014;146(3):681-8.



No benefit of immunomodulator in addition to VDZ or UST

Author Population Year OR 95% Cl Weight (%)
Shelton E IBD 2015 056 0.19-166 373 -
Eriksson IBD 2017 065 0.40-1.05 13.57 n
Lenti CD 2018 1.01 0.44-229 6.02 -
Lenti UC 2018 469 0524248 0.98 '
Kopylov CD 2018 0.14 0.02-0.86 1.42 -
Kopylov ucC 2018 121 047-3.10 477 -
Shmidt IBD 2018 101 0.64-1.57 14.93 |
Macaluso IBD 2018 258 0.31-53.68 0.72 -
Christensen UC 2018 133 0.30-596 2.06 =
Samaan IBD 2017 079 021-2.97 2.59 -
Sands CD 2014 157 0.78-3.19 779 L]
Parisi IBD 2017 026 0.07-0.91 274 -
Stallmach CD 2016 038 0.04-325 0.98 .
Stallmach UC 2016 020 0.02-1.66 0.97 .
Watanabe CD 2019 034 010-121 284 -
Kotze CD 2018 063 0.12-326 1.70 o
Kotze ucC 2018 118 0.37-375 33 -
Biemans IBD 2019 095 0.51-1.77 9.60 L
Amiot IBD 2019 056 0.30-1.03 9.65 L
Verstockt IBD 2019 128 069-2.37 9.65 -
Summary 0.84 068-1.05 ¢
Q(df=19)=24.66
P=.1719
12=13.9%
r T T T 1
0.02 100 200 400 10002000

Figure 1. Vedolizumab: comparative clinical efficacy of combination therapy and monotherapy in inflammatory bowel dis-
eases. Cl, confidence interval; OR, odds ratio.
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Figure 2. Ustekinumab: comparative clinical efficacy of combination therapy and monotherapy in inflammatory bowel dis-

eases. Cl, confidence interval; OR, odds ratio.



Medical Therapy in IBD

- So the data suggest that we should:
— Treat early
— Treat aggressively

— Treat with combined therapy
Symptom remission
- Steroid-free symptom remission
- Mucosal healing

- Deep (histologic) remission

Are we asking for problems?




Infections
— Fungal, Mycobacterial, Zoster, URIs
— Mostly steroids

Cancers

— Lymphoma mostly thiopurines
Mostly older men

HSTCL

— Skin cancers

PE, PML, prolonged QTc, macular
edema, dyslipidemia

TNFi

Drug-induced lupus (less with
certolizumab pegol since no Fc portion)

Demyelination (do NOT need to check
ANA before starting

Heart failure overblown (data not from
IBD studies)

Antibody formation

Causes loss of response and
infusion/injection reaction

Highest with infliximab but present with all

Decreased with maintenance dosing and
concurrent immunomodulator



What About the Risks
of NOT Treating?

« Thiopurines reduce need for 15t resection in Crohn disease by 40%
— Meta-analysis of 17 studies, >20,000 patients
— HR:0.59 (95% CI 0.48 — 0.73)

Group by Study name Hazard ratio and 95% CI
Study population Hazard Lower  Upper

ratio limit limit
1.00 Vernier-Massouille 0.51 033 078 i
1.00 Ramadas 0.47 0.27 0.80
1.00 Schaefer 0.80 0.50 1.29 -
1.00 Lakatos 0.40 0.19 0.86 =
1.00 Nguyen 1.18 0.90 1.55 -H—
1.00 Chatu 0.56 0.37 0.85
1.00 Pooled (population) 0.64 0.44 0.93
2.00 Picco 0.41 021 0.81
2.00 Peyrin-Biroulet 0.50 0.30 0.83
2.00 Gao 0.44 0.22 0.88 —_——
2.00 Camus 0.69 0.52 0.91 -
2.00 Pooled (hospital based) 0.57 0.45 0.73
Overall Pooled (combined) 0.59 0.48 0.73 :

01 02 0.5 1 2 5 10

1= population-based study Favors thiopurine no effect

2= hospital ortertiary referral-based studies

Chatu S. Am J Gastroenterol. 2014;109:23-34.



What About the Risk
of NOT Treating?

- Rate of IBD surgeries decreasing in last 6 decades
— Meta-analysis of 30 studies
— Due to better/more aggressive therapy?

uidy 9# Ely: Casos Samples  Risk 5% CI iiu.rdy ﬁ:l Eﬂf Cases Samples Risk 95% CI
Lojonmaeck of of 1980 1035 1984 - 2dd 18 D [E88 203

e e a¥ T R ORRNE Swawae  ouw e gy 3. 7= mc mon
Larghals of &l 1T 12 1y — n B0 M0 [WMOIH al 1989 W70 197H 5 53 e s :!1
Orimeds o &, 1020 WD 107E —_—— 14 81 A0 [ME 383 ETnals o —-— & :3
Samal o &l 2083 T - m Wa 180 [I53. 73] Piprin-Brodelel & 2012 1970 1999 T2 13 530 ps3Ex)
Protet of & H0E0 W 1 - m 8 a4 (AN 184 Lakaios o af 20732 WIT 008 . = 250 501 816 MTA 63
Chow i @, T00 1085 008 -, 13 112 TE [45 128 Mgiryen &f ol 2011 1988 1985 - 518 1364 280 8 &0
Targowni of &l D13 T - I N T TRTT Prrvisius of ), 2012 1068 2004 - T 538 440 (00 484)
Charpaniier ol al, 312 e 008 - .| AT B0 [5& 08 Solbarg of o), 2007 1690 1960 TS Wwr  3Ta T a5y
Solbary of &, 2000 Weo 1983 = A 423 8B [T3 124 Peyrin-Bircdot of &, 2012 1990 1599 - ] 100 434 [T 5D
Jad o it 2007 W 1963 — F BB MO0 [M8 34T ik o . 2007 10 195 —— ] 58 B850 (538 TAS)
it of &, 2012 N 1508 L a0 B M2 [0k 13§ Wiollers of af. 2000 LT - - 126 ME an0 (M aSE
Bancramal &f &, 2011 e 20 - 1 Wb 208 [R2230) Banchimol &f al, 2011 1904 2004 = Eh ] 1562 IBE (BT 3]
Targoranis of ol 20HZ T = = n e @A | 7B 1A Mg of al 2011 19098 2000 = A7 20 290 e 32.1)
Fmraend 5, 38 3, e 661 T o S s Pooled tatals —_— e [77:877)

r T T 1 Fagerarad=0 TN, Q=349 H=17, < 000

Frolkis AD. Gastroenterology. 2013;145(5):996-1006.



What About the Risk
of NOT Treating?

« Decreased cancer risk by aggressively treating IBD
(ulcerative colitis)

— Danish cohort
— 178 million patient years

— In recent years, relative risk of colorectal cancer in UC has disappeared

* Due to more aggressive therapy?
* This decrease not seen in Kaiser study

— But probably selected for longer duration and greater severity

Jess T. Gastroenterology. 2012;143(2):375-81; Herrington LJ. Gastroenterology. 2012:143(2):382-9.



What About the Risk
of NOT Treating?

« Greater risk of hospitalizations and surgeries than lymphoma

Table 1. Comparing risk of lymphoma with immunomodulator therapy vs. risk of complications due to disease progression

Azathioprine/6-mercaptopurine Anti-TNF
Number needed to treat to cause one additional lymphoma 4,357 (age 20-29) 2,380 (ref. 56)
per year with therapy 355 (age >65) (ref. 38) ’ ’
Number needed to cause one additional relapse per year

. 3 (ref. 58)

by stopping therapy
Number needed to cause one additional hospitalization per 7 (ref. 59)
year with episodic therapy ’
Number need to cause one additional abdominal surgery 14 (ref. 59)

per year with episodic therapy

Bewtra M. Am J Gastroenterol. 2012;107: 964-70.



Risk vs Reward

 |BD patients are willing to accept higher risks of
lymphoma and infection in exchange for longer
duration of disease remission

Bewtra M. Am J Gastroenterol. 2015;110:1675-81.



The Risk of NOT Treating .= ¢

Figure 3. Kaplan-Meier estimates of the incidence of
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Moskowitz and Wertheim. Scorecasting. NY: Random House, 2011; Sung JJ. Ann Int Med. 2010;152(1):1-9.



Journal of General Internal Medicine

Sins of Omission
Getting Too Little Medical Care May be the Greatest Threat to Patient Safety

CONCLUSIONS: While preventing iatrogenic injury resulting [rom
medical errors is a critically important part of quality improvement,
we found that the overwhelming majority of substantive medical errors
identifiable from the medical record were related to people getting too
little medical care, especially for those with chronic medical conditions.

Hayward RA. J Gen Intern Med. 2005;20(8):686-91.




The IBD Pipeline

IL-Inhibitors
Multiple anti-IL-23 inhibitors
IL-6 inhibitors

Anti-adhesion molecules
Alicaforsen

Anti-MAdCAM

Etrolizumab

Amiot A. Ther Adv Gastroenterol. 2015;8(2):66-82.

Downstream signaling blockade
Filgotinib
Mongersen

Other

MM®9 inhibitor (GS-5745)
Stem cell therapy (perianal
fistula)

Fecal transplants



Principles of IBD Therapy

Active disease (including mucosal ulceration)

Risk stratification

Treatment =—
>

6 months

Target
* No symptoms <
* No positive surrogate marker
(CRP, % fecal marker)
* No mucosal ulceration

) J ves

Optimize ongoing drug Continue treatment
Switch intra/other class

Add drugs
Bouguen G. Clin Gastroenterol Hepatol. 2015 Jun;13(6):1042-50.




20237

* Mirikizumab UC — p19 IL23
» Etrasimod UC — S1P1

» 8 ADA biosimilars

- SC VDZ

» SC Inflectra



The Future of IBD Therapy.

( Diagnosis )
Gssassmant of disease sevarrla_y
New predictive tools: J

Omics, serologic markers,
(Prodiction of disease couma)—b ] serum and fecal biomarkers

Selection of
therapy

High risk patients-
Early combination therapy | Predicting response to therapy
Low risk patients- Determining who needs early surgery?
Rapid step up therapy

Treat to target: No symptoms and mucosal healing
Tight control: frequent re-assessment / monitoring
pharmacokinetics / objective disease monitoring

|:| Currently proposed management strategies
[ Potential future personalized management strategies

Colombel JF. Gastroenterology. 2017;152:351-61.



Prevention in IBD

« Vaccinations

— No LIVE vaccines if on an anti-TNF agent

* Intranasal influenza, MMR, yellow fever
— Otherwise routine vaccinations encouraged
* Influenza, SARS-CoV-2, pneumococcal, HPV, RZV
+ Best uptake of vaccine BEFORE immunosuppression
* Blood Pressure monitoring = general recs
— More so if on corticosteroids or cyclosporine
« Tobacco cessation

— For all Crohn disease

— For all UC once disease is controlled

« Cardiovascular and oncologic risks >> UC benefit



Prevention in IBD

Bone health
— Vitamin D levels
— Bone densitometry (DEXA)

Especially if prolonged corticosteroids

Vitamin B12 (+/- methylmalonic acid)

— Especially if ileal disease/resection, small bowel dysmotility/overgrowth

Iron
— Unless mild probably better to replace IV (hepcidin)

Eye Exams
— Annually

— Closer attention if on corticosteroids or concern for episcleritis/uveitis
(extraintestinal manifestations)



Prevention in IBD

- Malignancy screening
— Prostate and breast > same as general recs
— Non-melanoma skin = higher with thiopurine use
— Melanoma - higher with anti-TNF use
— Cervical and anal = increased risk

- Pap smears, HPV, ?anal Pap smear
— Colon = depends on duration, extent, and control of disease
* Routine colonoscopies
«  Depression
— Strong psychosocial effects of disease



Prevention in IBD

*  Risks of immunosuppression
— Infection - highest with steroids
—  Non-Hodgkin lymphoma - slight increased risk
* Very low risk of hepatosplenic T-cell ymphoma (mostly thiopurine + anti-TNF in teenage males)

— Bone marrow suppression . .
Thiopurines
—  Liver toxicity

— Reactivation of hepatitis B
L . Anti-TNFs
— Reactivation of tuberculosis

— Liver, lung, marrow, fetus - methotrexate

—  Zoster reactivation, also dyslipidemia (?atherogenic) and PE - JAKIi

— Prolonged QTc, macular edema (if underlying uveitis) > S1P1R

—  Progressive multifocal leukoencephalopathy (PML) - natalizumab based on JC virus status

— Acne, mood swings, sleep disturbance, weight gain, cataracts, osteoporosis, diabetes, poor wound healing,
etc > MINIMIZE STEROIDS!!



Final Thoughts

*  New insights into the cause of IBD
—  Genetics, environment, immune system

«  Early and aggressive therapy for those worse disease
— Risks are generally outweighed by benefits
— Use biomarkers not just symptoms to assess (CALM)

— Unclear if we can stop one of the meds once on combination therapy (IMID, STORI, SPARE, DIAMOND?2)

Perhaps OK if well for >6 months with good drug levels
«  All medical therapies have toxicity, but appreciate the risks of NOT treating aggressively
*  New therapies should expand our portfolio

*  Remember to institute preventive care in IBD patients on immunosuppression

Van Assche G. Gastroenterology. 2008;134(7):1861-8; Louis E. Gastroenterology. 2012;142(1):63-70;
Drobne D. Clin Gastroenterol Hepatol. 2015;13(3):514-21; Reenaers C. Clin Gastroenterol Hepatol. 2018;16(2):234-43;
Colombel JF. Lancet. 2017;390:2779-89.
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