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Skin Manifestations of Primary Immune Deficiency

Segaet et al;
Am J Clin Dermatol 2017

Fig. 4 Serratia abscess with absent pus formation in a patient with
leukocyte adhesion deficiency type | (Courtesy of Dr. Steven M.

Fig 1. Citrobacter freundii ecthyma gangrenosum ulcer of right inferior
buttock.  Reich et al., J AM ACAD DERMATOL 2004

Nonpseudomonal ecthyma gangrenosum

Clinical Signs, Pathophysiology and Management of Cutaneous
Side Effects of Anti-Tumor Necrosis Factor Agents







Systemic Lupus Erythematosus
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Figure 1. Overview of the Pathogenesis of Systemic Lupus Erythematosus. Figure 4. Features of Lupus Nephritis on Immunoflucrescence Staining and Transmission Electron Microscopy.

George C. Tsokos, M.D. N ENGL) MED 365,22 NEJM.ORG DECEMBER 1, 2011



Lancet. 2023 January 28;

Systemic sclerosis
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65-9% transition to
definite systemic
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A novel clinical entity, IgG4-related disease (IgG4RD):
general concept and details
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Immunology of IgG4-related disease




Mukiple sclerosis ——
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Skin Manifestations of Inflammatory Bowel Disease

homas Greuter” » Alexander Navarini” » Stephan R. Vavricka

Clinic Rev Allerg Immunol 2017)
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Autoimmune pre-disease
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Autoimmunity as a continuum in primary Primary Immunodeficiency

immunodeficiency
Environmental triggers Empirical therapy
| (e.g.. irradiation, viral infections) e.g.. rituximab, corticosteroids)

Diverse clinical presentation

1. Intrinsic 2. Extrinsic
phase phase

Autoreactive B and T cells
PID - Autoantibodies - Clinical autoimmunity

Dysregulated innate cells

Genetic factors Environmental factors
(susceptibility): (triggers, inducers):
PID genetic mutations infections, dysbiosis
HLA phenotype

4

Impaired tolerance checkpoints

Next generation Functional
sequencing Immune studies

www.co-pediatrics.com Volume 31 e Number &6 ¢ December 2019




Gnothobiology
germ free mice - immunopathology

- Peyer's patches W

« Lymph follicels W

- Spleen size ¥

- secretory IgA W

« CD 8 T cytotoxity W

« Lymphocyte homing W
« |IEL W

« TH 17 function ¥

Infection D
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Aus Dirk Haller: The Gut Microbiome in Health and Disease, Springer 2018; und
Smith et al.: Principles of Mucosal Immunology, Garland Science 2013




Mechanisms by which Stress Affects the Experimental and Clinical
Inflammatory Bowel Disease (IBD): Role of Brain-Gut Axis
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Current Neuropharmacology, 2016, Vol. 14, No. 8 Brzozowski et al.



positive selection. The selected allele for one of these variants, rs2549794, is
associated with the production of a full-length (versus truncated) ERAP2 transcript,
variation in cytokine responseto Y. pestis and increased ability to control intracellular
Y. pestis inmacrophages. Finally, we show that protective variants overlap with alleles
that aretoday associated with increased susceptibility to autoimmune diseases,
providing empirical evidence for the role played by past pandemics in shaping
present-day susceptibility to disease.
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i New Onset of Autoynmune Diseases Following
G- New Onstof Autoinaane COVID-19 Diagnosis

Diseases Following COVID-19
Diagnosis. Cells 2021, 10, 3592.
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Figure 2. Number of cases and type of new-onset rheumatic autoimmune diseases reported during or after COVID-19.
Created with BioRender.com. Cells 2021,



Autoimmune and autoinflammatory conditions after COVID-19
vaccination. New case reports and updated literature review

Y. Rodriguez et ol Journal of Autoimymumity 132 (2022)



Circulation. 20292;

Clinically Suspected Myocarditis Temporally
Related to COVID-19 Vaccination in Adolescents
and Young Adults: Suspected Myocarditis After
COVID-19 Vaccination
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Figure 2. Blectrocardiographic abnormalities and rhythm disturbances seen in suspected myocarditis temporally related to 0%  10% 20% 30% 40% 50% 60% 70% 80% 90%
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N ENGL ) MED 351;3 WWW.NEJM.ORG JULY 15, 2004

Henoch-Schonlein Purpura

New insights in the pathogenesis of immunoglobulin A vasculitis
(Henoch-Schonlein purpura)

MH. Heineke et al / Autoimmunity Reviews 16 (2017) 1246-1253
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Autoimmunity Reviews 16 (2017) 1246-1253



Immune dysregulation

Pediatric Hyperinflammatory Syndromes
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LONG, KLEINER, AND LOONEY (J Allergy Clin Immunol 2023;



Extraintestinal Manifestations

(EIM) and IBD Rogler et al., Gastro 2021
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Reframing Immune-Mediated Inflammatory
Diseases through Signature Cytokine Hubs

Organ-Based Concept

S —

Signature Cytokine—Based Concept

(o) (v

Interleukin.6

Interleukin-23

Interleukin-6

Interleukin-17A

E Interleukin-1

Figure 1. Organ-Based and Signature Cytokine—Based Concepts of Immune-Mediated Inflammatory Diseases (IMIDs)
of the Joints and Gut.

Georg Schett, M.D., 1ain B. Mcinnes, M.D., Ph.D., and Markus F. Neurath, M.D. - N ENGL) MED 3857 NEJM.ORG AUGUST 12, 2021




Intestinal mucosal barrier function in
health and disea S@  Turner, nature review 2009
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Intestinal homeostasis and its breakdown
in inflammatory bowel disease

Crysbiosis or infection
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Maloy et al., nature 2011




Intestinal Barrier Dysfunction preceds Clinical IBD by Years

Genetics of Inflammatory Bowel Diseases
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Fig 1] intestinal barrier dysfunction precedes the development of Crohn's Discase.

Key studies published in 2020 demonstrate that an impaired intestinal
barrier precedes clinical diagnosis of inflammatory bowel disease (IBD) by
years. Furthermore, studies identify novel regulators of the intestinal barrier,
including intestinal macrophages and diumal variations of diet-microbiome
interactions, which could be future therapeutic strategiesfor IBD.

S. Mehandru, J.F. Columbel: NATURE REV 2021



Intestinal Barrier Dysfunction Develops at the Onset of
Experimental Autoimmune Encephalomyelitis, and Can
Be Induced by Adoptive Transfer of Auto-Reactive T Cells
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Mehrnaz Nouri'?, Anders Bredberg®®, Bjorn Westrom?, Shahram Lavasani®*>* PlosOne 2014



Gut pathobionts as triggers for liver diseases
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Dietary emulsifiers impact the mouse gut microbiota
promoting colitis and metabolic syndrome
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Emulsifiers:
CMC = CarboxyMethyCellulose
P80 = Polsorbate 80

Chassing et al., Nature 2015




imipenem

Shono et al., Science Translational Medicine 2016

Antibiotic use and inflammatory bowel diseases
In childhood

~ Inflammatory bowel diseases Crohn's disease
Hvid etal., Gut 2011 Qo o cases  RR* _ 95% CI Number of cases RR*  95% Cl
Antibiotic use
No courses 33 1 Reference 1 1 Reference
At least 1 course 84 184 (1.08t03.15 39 341 (1.4510 8.02)
Use in last 3 months 26 239 (136t04.19) 14 443 (1.88 to 10.44)

Use >3 months previously 58 142 (07910 253) 25 227 (0.88 to 5.84)



Dietary Inflammatory Potential and Risk of Crohn’s Disease and
Ulcerative Colitis

Lo et al., Gastro 2020

A

e

Qe’s %’
Serum

inflammatory
markers
CRP
IL-6

TNFaR2
R
@d(/ce
o ‘fsliiit

EDIP

score

Empiric Dietary
Inflammatory Pattern
(EDIP) score

74 eCrohn’s
=" Ndisease
YOI,
V AL HRgy g 1 = 1.51
Pyyerng = 0.01
J ' Healthy
- colon
Gastroenterology

the risk of developing UC (P, ..a = .62). CONCLUSIONS: In an
analysis of 3 large prospective cohorts, we found dietary pat-

terns with high inflammatory potential to be associated with
increased risk of CD but not UC.




Association of ultra-processed food intake with risk of
inflammatory bowel disease: prospective cohort study

Narula et al., BMJ 2021

Table 3 | Association between total ultra-processed food intake and risk of inflammatory bowel disease. Values are

hazard ratios (95% confidence intervals) unless stated otherwise

Inflammatory bowel disease

Ultra-processed food intake

<1 serving/day

1-4 servings/day

5 servings/day

No of participants

76415

25453

11742

No (%) of events

199 (0.26)

134 (0.53)

95 (0.81)

Unadjusted model

1 (ref)

2.20(1.77 to 2.74)

3.18 (2.49 to 4.07)

«0.001

Minimally adjusted model*

1 (ref)

141(1.11t01.79)

1.42 (1.07 to 1.90)

0.01

Fully adjusted modelt

1 (ref)

1.67 (1.1810 2.37)

1.82(1.2210 2.72)

0.006

Fully adjusted plus AHEI score model

1 (ref)

1.75(1.23 to 2.50)

1.92 (1.28 to 2.90)

0.004

Sensitivity analysis using multiple imputations 1 (ref)

1.54 (1.21 to 1.84)

171(1.2210 2.37)

«0.001

CONCLUSIONS

Higher intake of ultra-processed food was positively
associated with risk of IBD. Further studies are needed

to identify the contributory factors within ultra-

processed foods.
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Pathogenesis of
autoimmune disease
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Fig. 2| The actions of autoantibodlies in immunopathology. Autoantibodies immunodeficiency), cytotaxicity (for example, as ocours In haemolytic anaemia),
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nature reviews nephrology



N NEUTROPHIL EXTRACELLULAR TRAPS IN THE
american> U/ PATHOLOGY OF CANCER AND OTHER
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Macrophage activation syndrome Grom et al.
In the era of biologic therapy

Genetic © - L
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hyperresponsiveness
High levels of
inflammatory
cytokines
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pathway

Figure 3 | Multi-layer model of pathogenic events leading to the development of MAS in the context of
rheumatic diseases. Genetic factors and the inflammatory milieu created by the underlying rheumatic disease act

Table 1| Clinical and laboratory features of sJIA, MAS and HLH

Feature slJA MAS HLH

Clinical features

Fever pattern Quotidian Unremitting Unremitting

Rash Evanescent, maculopapular  Papular, petechial or purpuric  Papular, petechial or purpuric
Hepatomegaly + +++ -

Lymphadenopathy + - -
Arthritis + = =
Serositis + = =
Encephalopathy - + ++




Eosinophils in Health and Disease:

MAYO
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Mastocytosis and Mast Cell Activation Disorders: Clearing
the Air Int. J. Mol. Sci. 2021,

Allwgen (oot igs 99
o Cross-linkage of high
Mastcell 3
. Mastocytosis
Mast cell activation disorder it}
Increased vascular permeability (endothelial bartier disruption)
Vasodilatation
Inflammatory cell recruitment and activation
Hypovolemia/hypotension/shock
Wheezing and respiratory distress
\omiting/diarrhea/gastrointestinal distress

affimty IgE receptor
Mediator generation
Fluid extravasation
Urticaria and angioedema
ANAPHVLAXIS §

Mast cell activation syndromes

MAST CELL SIGNALING
» Activation of mast cell signaling
* FceRI activates ITAMs/Lyn, followed by Syc

which phosphorylates other targets

This activates phospholipase Cy (PLCy)
which then catalyzes PIP2 (phosphatidyl
inositol 4,5-bisphophate) hydrolysis to form
DAG (diacyl glycerol) and IP; (inositol
triphosphate).

IP; promotes intracellular calcium release
that triggers degranulation.

Disorders associated with
mast cell activation

Bone marrow tryptase stain | »

Maculopapular Cutancous Mastocytosis

Tryptase

TABLE L. Proposed criteria for mast cell activation syndrome
(all 3 must be present)

Episodic multisystem symptoms consistent with mast cell activation
Appropriate response to medications targeting mast cell activation
Documented increase in validated markers of mast cell activation sys-
temically (ic, cither in serum or unne) dunng a symptomatic period
compared with the patient’s bascline values*®

W e

J ALLERGY CLIN MMUNOL
AUGUST 2017



Adult Autoimmune Enteropathy: Mayo Clinic Rochester

Experience

Immunfluoreszenz Farbung
A: Enterozyten AK
B: Becherzellen AK

Clin Gastroenterol Hepatol. 2007 November




Autoimmune enteropathies ~ VhowsAcho®)

Sarah E. Umetsu” « Ian Brown? - Cord Langner® - Gregory Y. Lauwers*

Primary AIE (pedatric)
Syndromic AlE (pediatric)

*  Primary (sporadic) AIE of adults
+  Secondary (atrogenic driven) AIE of adults
+  Paraneoplatic AIE

! _ L R a2k -
Fig. 1 Active chmnic entenitis patan. a Low power view of 2 duodenal
bi showing villus bhkmting, expansion of the lamina propria by a . » R . . R '
mixed inflammeory i-ﬁh&::mim crypéitis. b and € Iﬁ;,y}a biopsy showing villous bkmting and inaessed intmepithelial lympho- -
power views showing prominent newtrophilic infiltrate and focal | €¥tes. b Higher power view of a different duodenal biopsy with [Fig. 3 Gaft-vesushost disese-like patern. Duodenal biopsy showing
epithelial apopxsis mtrzepithelia lymphooytes villous bhkmting and atrophic glands, some conteining keminal debais




A Review of Autoimmune Enteropathy and Its Associated Syndromes

Digestive Diseases and Sciences (2020)

Autotmmune enikeropathy type Histopathological features

Celiac-like Villous blunting, inceased intracpithelial lymphocy s

Chromic active duodenitis Villous blunting, inflammusory infiltrates in the lamina pro-
pria, newutrophilic cryptitis

Graft-vs-host-like Villous blunting, epithe hal aoll spoptosis

Mixed/no predoeminant Villous blunting, inflammusory infiltrates in the larmana propria

Table3 Therupies for autoimmune enteropathy and associated syn-

dromes
The rapy Response rate (%) [mefexnae
number]

Systemic corticosteroads 26-60 [3, 5]

Open-capsule budesomide 85(72)

Calcinourin inhabitors (tacrolimus 75 [22]
and cyclosporine)

Sirolimus 67 [22)

Azathioprine 36(22)

My copbenolate moke til Anccdotal mports of efficacy [22]

Me thotrex ate Anccdotal meports of efficacy [22)

Ant-tumor necrosis factor 50122

Abatacept (for CTLA-4 deh- Anccdotal meports of efficacy [77,
cency ) 78]

Stem cell transplantation 8215)

Parenteral nutrition® Vares based on series | 5)




Diagnosis and Management of Microscopic Colitis

Table 1. Drugs implicated as causing microscopic colitis
Drug (class) Likelihood

Acarbose High

Aspirin High

Proton pump inhibitors High

NSAIDs High

H2 receptor antagonists High

SSRIs High Figure 1. Lymphocytic colitis, with intragpithelial lymphocytosis, surface
_ N epithelial damage, and mixad inflammatory infilirate in the lamina propria.
T'CIOO'dme ngh Hemataxylin ecsin stain, x100 magnification. Courtesy of Thomas C. Smyrk,
- . MD, Department of Pathology, Mayo Clinic Rochester, Rochester, MN.
Carbamazepine Intermediate - e, Wy L

Flutamide Intermediate
Lisinopril Intermediate
Levodopa/benserazide Intermediate
Statins Intermediate

NSAID, nonsteroidal anti-inflammatory drug; SSRI, selective serotonin reuptake
inhibitor. Likelihood refers to the strength of data.
Adapted from Beaugerie and Pardi (S2).

Figure 2. Collagenous colitis, with a thickened subapithelial collagen band,
less prominent lymphocytosis, and surface epithelial damage. Hematoxylin
eosin stain, x100 magnification. Courtesy of Thomas C. Smyrk, MD,
Depariment of Pathology, Mayo Clinic Rochester, Rochester, MN.

Am ] Gastroenterol 2017



Microscopic colitis: pathophysiology and clinical osewen

m a n ag e m e n t Stephan Miehlke, BasVerhaegh, Gian Eugenio Tontini, Ahmed Madisch, Cord Langner, Andreas MUnch

ymphocyticcolitis  colitis collagenous colitis
Mononuclear Moderately Shghtly increased Moderately Shghtly increased
inflammation in the increasad ncreased
lamina propria
Number of intraepithelial  »>20y100 cells »10t0x20/100¢cells Normalorsightly Normal or sightly
lymphocytes increased increased

Thicknessof subepithelial  Normal orslighty Normalorslighty  »>10pm »510 10 pm
collagen band increased increased

Table: Key histological features of ly mphocytic and collagenous colitis, Induding Incomplete forms
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Microscopic colitis: pathophysiology and clinical

Lancet Gastroent erol Hepatol
2019; 4:305-14
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Microscopic colitis: pathophysiology and clinical

management
Stephan Miehlke, BasVerhaegh, Gian Eugenio Tontini, Ahmed Madisch, Cord Langner, Andreas MOUnch

Active microscopic colites

Avoid risk factors*

Intolerance or patient’s €— Budesonide 9 mg daily for
preference 6-8weeks
Loperamide, cholesty ramine, or l

No

Yes

Qinical relapse after budesonide Clinicalwork-up to exdude other
withdrawal causes of diarrhoeat

Yes No Yes No

v v . .
Low-dose budesonide No maintenance Treat accordingly Consider akernatives:
3-6 mg daily therapy adaimumab, inflocmab,

xathioprine or
mercaptopurine,
vedolzumab, or surgery

L »| Dependency (»6 mg/day) or intolerance —T

Figure 5: Proposed algorithm for the therapeutic management of microscopic colitis




Gut microbiota injury in allogeneic
haematopoietic stem cell

transplantation
VOLUME 138 | MAY 2018 | 283

Yusuke Shono'? and Marcel R. M. van den Brink'***

Conditioning regimen Allo-HSCT GVHD

Central nervous
system

+ Total body — Thymus
irradiation '
Liver —
» Chemotherapy = Skin
» Antibodies Gastrointestinal ‘
# tract l !
Ovary = H ie
of tests ,;:2:'@ -
Recipient Recipient Recipient

Figure 1| Allo-HSCT and GVHD. Patients undergoing allogeneic haematopoietic stem cell transplantation (allo-HSCT)




Gut microbiota injury in allogeneic
haematopoietic stem cell

transplantation
VOLUME 18 | MAY 20138 | 283

9 Gut microbiota = ® Intestinal lumen Healthy microbiota  Fubioss Dyshicss  Injured microbiota
& L] o] % i "1
@ cHeE® » Diverse % =
- ° % Q\ * Rich in anaerobic I2% 4 commensals
Q% » P = ® SCFAs ANy commensals K g —s Q) Pathobioats expand:
| * T 3-Indawyl sulfate * -1 Prosecbacteria
» Pathcbionts are .vgy >l T Enterococcus spp.
suppressed < - T Serepeococcus spp.
7
| | [
Infections Relapse GVHD Delayed adaptive
* Bacterial sepsis * Lower gut mucosal immune recovery
» Closzridium damage (possibly « CMV
O[ﬁoﬂa Teell 0 T 17 cell diffciie liver darmage) * Pneumonia
pe Teel

\ J J

Y
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Figure 5 | Microbiota injury and complications after allo-HSCT. The top panels
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Figure 4 | The nterplay between gut microbiota and host physiology and immunity.



Increased GVHD-related mortality with broad-spectrum
antibiotic use after allogeneic hematopoietic stem cell
transplantation in human patients and mice

— No ABX (n=793 — No ABX (n = 705)
— ABX (n =(64) ) " ~ ABX (n=152)

- - 1 0 - - 1
20 40 60 20 40 60
Months after HSCT Months after HSCT

GVHD-related mortality %

Imipenem-<ilastatin Piperacillintazobactam

P=002 { *P=0.007

— No ABX (n=709) 5 — No ABX (n = 557)

— ABX (n= 148) 0 — ABX (n = 300)

20 40 60 20 40 80
Months afleer HSCT Months after HSCT

Shono et al., Science Translational Medicine 2016



Fold change

Changes after antibio§c treatment B Aztreonam

Increased GVHD-related mortality with broad-spectrum
antibiotic use after allogeneic hematopoietic stem cell
transplantation in human patients and mice

(no allo-HSCT) B Cefepime -
I mipenem 100=
™= -
2
<
3
§ 50
o
Aztreonam vs.
d Y T 1
0 20 40 60
Days after HSCT

Imipanem '

Shono et al., Science Translational Medicine 2016
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Table 1| Grading endoscopic severity in gastrointestinal acute GVHD

Grade  Freiburg Classification for endoscopic findings*

1 Normal mucosa or the absence of higher-grade findings

2 Spotted erythema or initial aphthous lesion

3 Aphthous lesions or focal erosions

- Confluent defects, ulcerations and/or complete denudation of the mucosa




ACUte graﬂ:_ve rsus_host dlsea se Table 2 | Grading histological severity in gastrointestinal acute GVHD
of the gut: considerations for
the gastroenterologist

Grade Histological classification
Isolated apoptotic epithelial cells without crypt loss
Crypt necrosis, withering and individual crypt loss

Contiguous areas of multiple crypt loss
Extensive crypt dropout with denudation of the epithelium

1
2
NATURE REVIEWS | GASTROENTEROLOCY & HEPATOLOGY 3
VOLUME 14 | DECEMBER 2017 | 711 4
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Figure 3 | Histopathological findings in GVHD of the gastrointestinal tract.



Acute graft-versus-host disease
of the gut: considerations for
the gastroenterologist

NATURE REVIEWS | GASTROENTEROLOCY & HEPATOLOGY

VOLUME 14 | DECEMBER 2017 | 711

Clinical stage of acute GVHD
Stage Target organ

Skin Liver (serum total Upper Lower gastrointestinal
(active erythema only)  bilirubin) gastrointestinal (stool output)

0 No active (erythematous) <2Zmg/dL No or intermittent * Adult: <500 mL per day
rash (<34.21 pmol/l) nausea, vomiting * Child: <10mL/kg per day

or anorexia

Maculopapular rash, 2-3mg/dL Persistent nausea, * Adult: 500999 mL per day
<25% BSA (34.21-5131pmol/l)  vomiting or anorexia  * Child: 10~19.9 mL/kg per day

2 Maculopapular rash, 3.1-6mg/dL = * Adult: 1.000-1,500 mL per day
25-50% BSA (53.02-102.62 pmol/L) * Child: 20-30 mL/kg per day

3 Maculopapular rash, 6.1-15mg/dL = * Adult: >1,500mL per day
>50% BSA (104.33-256.56 umol/L) * Child: >30mL/kg per day

- Generalized erythroderma >15mg/dL = Severe abdominal pain with or
(>50% BSA). plus (>256.56 umol/L) without ileus or grossly bloody
bullous formation and stool (regardless of volume)

desquamation (>5% BSA)




Acute graft-versus-host disease
of the gut: considerations for
the gastroenterologist

NATURE REVIEWS | GASTROENTEROLOCY & HEPATOLOGY VOLUME 14 | DECEMBER 2017|711

Fiqure 4 | Gastrointestinal cytomeqalovirus infection following HSCT. Endoscopic
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Fecal microbiota transplantation combined Reemersinsee:
with ruxolitinib as a salvage treatment
for intestinal steroid-refractory acute GVHD
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Acute graft-versus-host disease (aGVHD), especially intestinal aGVHD, is one of the most severe complications after
allogeneic hematopoietic stem cell transplantation (HSCT). Fecal microbiota transplantation (FMT) has been applied
to the treatment of intestinal steroid-refractory aGVHD (SR-aGVHD). Ruxolitinib is the first drug recommended for
SR-aGVHD. Here, we reported the outcome data from 21 patients who had received the combined treatment of FMT
with ruxolitinib as a salvage treatment in intestinal SR-aGVHD after HSCT. The overall response rate on day 28 was
71.4% (95% Cl 50.4-92.5%), including 10 patients with complete responses. The durable overall response at day 56

in responders was 80%. GVHD relapse rate was 33.3% in responders. The levels of inflammatory cytokines as well as T
cells and NK cells activation declined. The diversity of the intestinal microbiota was improved in responders. Viral reac-
tivations and severe cytopenia were the major adverse events (61.9% and 81% respectively). The estimated 6-month
overall survival was 57.1% (95% Cl: 35.9-78.3%), while event-free survival was 52.4% (95% Cl: 21.7%-64.1%). Collec-
tively, FMT with ruxolitinib could be an effective treatment for intestinal SR-aGVHD after HSCT.



Gut microbiome influences efficacy of
PD-1-based immunotherapy against
epithelial tumors
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Immune-Related Adverse Events Associated e M b L

with Immune Checkpoint Blockade

Michael A. Postow, M.D., Robert Sidlow, M.D., and Matthew D. Hellmann, M.D.

Encephalitis aseptic meningitis ~&&

Rl T -

mm;m1ggofz‘;dw. ' . well_. Dy mouth, mucositis

Prieumoniis - - ' S R iy vitigo

Thrombocytopenia,
anemia ~—

Myocarditis

Hepatitis —-

' ; Panceatitis,
Adrenal insufficency ‘ - : —autoimmune dabetes

Nephritis

Ve J ‘.\7& ]
Ay g

Figure 1. Organs Affected by Immune Checkpoint Blockade.




Immune-related adverse events

NATURE REVIEWS

of checkpoint inhibitors  ceoe:
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ackpoint inhibitors.

Manuel Ramos-Casals'23%, Julie R. Brahmer*, Margaret K. Callahan®47,
Alejandra Flores-Chavez?, Niamh Keegan®, Munther A. Khamashta®, Olivier Lambotte®'°,
Xavier Mariette'’, Aleix Prat'*'s and Maria E. Sudarez-Almazor'*




Immune-related adverse events

of checkpoint inhibitors ™ e

Fig. 3| Radiological and/ or photographical appearance of immune-related adverse events.a | CT image of immune



Immune-related adverse events

of checkpoint inhibitors ™ eowes
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Fig.4 | Rate of reactivation/flare of pre-exd sting aut cimmune dise ases after immune checdipointinhibitor therapy.



Immune-related adverse events
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Checkpoint Inhibitor-Induced Colitis

Emanuelle Bellaguarda, MD! and Stephen Hanauer, MD?

Table 1. ICls and current FDA-approved indications

ICls Indications
Anti-CTLA4 Ipilimumab Advanced melanoma

Anti-PD-1 Niolumab and Melanoma, metastatic NSCLC,
pembrol zumab head and neck squamous cancers,
urothelial carcinoma, gastric
adenocarcinoma, mismatch
re pair-defic ient solid tumors, and
classic Hodgkin lymphoma

Nnolumab He patocellular carcinoma and
renal cell carcinoma

Cemiplimab Cutaneous squamous cell
carcinoma

Anti-PD-L1 Atezolizumab Urothelial cancers, NSCLC, and
triple-negative breast cancer

Dunalumab Urothelial cancers and stage |l
NSCLC

Avelumab Merkel cell carcinoma, urothelial
carcinoma, and renal cell
carcinoma

CTLA4, oybioxc T-ymphocyte-assocated podein 4; FDA, Food and Drug

Administraton; IC1, immune checkpoirt inhibior, NSCLC, non—-smalkcell ung
carcer; PD-1, programmed call death pratain 1; PDL 1, pogrammeddeath-igand 1.




Checkpoint Inhibitor-Induced Colitis

Am | Gastroenterol 2020;115:202-210.

Table 2. Common terminology criteria for adverse events (12)

Grade
1

Diarrhea

Increase of <4 stools/d over
baseline

Increase of >4-6 stoolsid

Increase of =7 stools/d,
incontinence, and limiting self-
care activity of daily Iving

Life-threatening consequences
(hemodynamic collapse)

Death

Colitis
Asymptomatic

Abdominal pain, mucous, and
blood in the stools

Severe pain, fever, peritoneal
sgns, and ileus

Lifle-threatening consequences
{perforation, ischemia, necrosis,
bleeding, and toxic megacolon)

Death




Checkpoint Inhibitor—-Induced Colitis

Am ] Gastroenterol 2020;115:2(2-210.
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Checkpoint Inhibitor-Induced Colitis

Histological findings
Microscopically, IMC can present as acute colitis, chronic colitis,
acute on chronic colitis, or microscopic colitis. The most common
histological features are an acute inflammatory infiltrate
characterized by marked lamina propria infiltration of
neutrophils, lymphocytes, plasma cells, and eosinophils. Foci of
neutrophilic cryptitis, crypt abscesses, crypt epithelial cell apo-
ptosis, glandular destruction, and erosions are also evident
(29,35,53). Granulomas in association with ruptured crypts have
also been reported (62). Diffuse rather than patchy inflammation is
seen in 75% of cases (35). Chronic inflammation (basal lympho-
plasmacytosis and crypt architectural distortion) with submucosal
infiltration has been observed at the initial presentation in nearly
half of patients (52,63,64). The presence of acute on chronic in-
flammation tended to have persistent histological inflammation on
follow-up colonoscopy (52). Microscopic colitis (lymphocytic co-
litis and collagenous colitis) has been reported in approximately
12% of cases with increased lymphocyte and plasma cell infiltrates
in the lamina propria and significantly increased
intraepithelial lymphocyte infiltrates, particularly in the surface
epithelia (29,30,65,66) (Figure 2).




Am | Gastroenterol 2020;115:2(2-210.

Checkpoint Inhibitor-Induced Colitis

’ Consider temporarily holding immunotherapy
T Symptomatic treatment - low fiber diet,
rehydration, loperamide, close monitoring

CBC, CMP, TSH, CRP, tTGIgA, total iga, pancreatic elastase
C difficile PCR, stool culture, O&P, Giardio, Cryptosporidium spp,, E.
histolytica; consider microsporidia, Cyclosporol. Isospora spp;
Viral pathogens testing when avallable
Consider Fecal calprotectin or lactoferrin
GI consuftation for ileccolonoscopy or flexible sigmoidoscopy with
blopsy
- Abdominal/pelvis CT with contrast if concerns for toxic megacolon,
. perforation

¢ ":;\l

G3: Discontinue anti-CTLA-4; consider resuming
- Hold mmunoctherapy anti-PD-1/PD-L1 after symptom resclution
- Prednisone/methylprednisolone 1 mg/kg/day « G4: Permanently discontinue all ICls
- Noresponse in 2-3 days: - Hospital admission for IV methylprednisolone
Increase to 2mg/kg/day or (2mg/kg/day)
- Consider adding infliximab/vedolizumab - No response in 2-3 days:
. - - Consider adding infliximab. If refractory
to infliximab consider vedolizumab

- Clinic follow up to assess resolution of symptoms
- Consider repeat colonoscopy B-10 weeks to assess mucosal healing
- If resuming ICls, consider concomitant vedolzumab treatment

Figure 3. Manggement of disehesIMC due o ICK CBC, compiede biood count; OMP, aomplede metshaoic pand; CRP, Crasclive palein; ICI, immune
checkpont inhibilor; IMC, mmune-medasted iy, 0 & P, ovaand paraste; TSH, Uyroid funclion e, ITG A, Ssue banghutaminas immunaggiobuin A.




Immune Checkpoint Inhibitor-Mediated Diarrhea

and Colitis: A Clinical Review Gong et al., JCO 2020

Symptom of
diarrhea/colitis
Continue
No Improvement Infliximabyvedolizumab
Rule out alternate el > Fecal microblota
etiology transplantation
IMDC ———— 3  Gradel -» Supportive care
1 dosa Infllximab
or vedollzumab If no Clinical
improvement In 3 days remisslion May resume ICI after
Lowrisk®* —»  Corticosteroids > Clinical follow-up ——> oy octarold course
Gragez2 _Colonoscopy
Corticosterolds plus Repeat Infactious work-up

Moderatemigh _,, LT Clinical o endoscopic ,  Fecal microbiota

vedolizumab fallure transpiantation

y Consult surgery

Repeatendoscopy | Complete endoscopic S
after 2 doses of add-on remission Infliximabwvedollzumab
therapy or
Concurrent vedolizumab it
May - Partial endoscopic resuming ICI
PD-1/PD-L1 ICIs 3> R N .
clinical Improvement
Continue
Infibimab/vedolizumab

FIG 1. Management algorithm of immune-mediated diarrhea and colitis (IMDC). (*) Low-risk endoscopic features include normal endoscopic and histologic
findings. Moderate-risk endoscopic features include nomal colon appearance, with pathology showing inflammation; small ulcer << 1 cm, shallow ulcer < 2
mm, and/or number of ulcers < 3; inflammation limited to the left colon only; and nonucerinflammation. High-risk endoscopic features include large ukcer =
1 cm, deep ulcer = 2 mm, and/or number of ulcers = 3 and extensive inflammation beyond left colon. ICl, immune checkpoint inhibitor; PD-1/PD-L1,
programmed cell death 1/programmed cell death-ligand 1.



Montreal™

Extent* El Ulcerative proctitis

E2 Left-sided UC (distal to
splenic fiexure)

E3 Extensive (proximal to
splenic fiexure)

Ulcerative colitis

30-60% of patients 16-45% of patients 15-35% of patients

Sy mptoms Symptoms Symptoms

Rectal bleeding, tenesmus, urgency Proctitis plus diarrhoea, abdominal cramping Left-sided colitis plus constitutional symptoms,
fatigue, and fever

€ 3: Ulcerative colitis phenotypes by Montreal (assification”

Ryan Ungaro, Saurabh Mehandru, Patrick B Allen, Laurent Peyrin-Biroulet, Jean-Frédéric Colombel



Initiales Assessment- Toxisches Megakolon 5% SCU

Panel 1: Diagnostic criteria for toxic megacolon

Radiographic evidence of colonic distension
At least three of the following:

Fever >38°C (101-5°F)

Heart rate >120/min

Neutrophilic leucocytosis >10-5x10°/L
Anaemia Sheth et al., Lancet

In addition to the above, at least one of the following: 1998: mid c@
Dehydration Gan et al., AJG 2003; dila
Altered consciousness Panes et al., ECCO

Electrolyte disturbances Imaging Consensus

Hypotension JALAN‘S CRITERIA JCC 2013;

Table 1. Causes and Associations With Toxic Megacolon

Inflammatory
Ulcerative colitis
Crohn’s disease
Infectious
Clostridium difficile
Salmonella, Shigella, Yersinia, Camplyobacter
Cryptosporidium
Entameba
Cytomegalovirus
Ischemia
Malignancy
Kaposi’s sarcoma
Potential triggers and exacerbating factors
Hypokalemia, hypomagnesemia
Barium enema

AN s,
2 <L~ o

QE NO
(

Ulcerated——

Dlscontm uation of steroids fucosa In toxic megacolon, neutrophils also invade
NaI'COtIC§ i Neutrophils invade mucosa, the muscle layer and damage muscle cells
Anticholinergics leading to crypt abscesses directly by release of proteloytic enzymes,
Chemotherapy and diffuse colitis cytokines, leukotriene B, (LTB )
Colonoscopy

Pathogenesis of toxic megacolon



Crohn’s disease

« Diarrhoea « Postprandial pain Symptoms depend on the location of fistulas:

« Abdominal pain » Bloating « Enterourinary fistula: fecaluria, pneumaturia, and
«Weight loss = Nausea and vomiting recurrent UTI

« Low-grade fever « Occhusion or sub-occhusion « Rectovaginal fistula: dispareunia and stool discharge
= Fatigue through the vagina

« Growth retardation in children « Enteroenteric fistula: asymptomatic and

= Malnourishment abdominal abscesses

Figure 2: Behaviour of CD as per Montreal dassification represented In MRE and lllustrated with typlcl symptoms

Joana Torres, Saurabh Mehandru, Jean-Frédéric Colombel, Laurent Peyrin-Biroulet Lancet 2017; 380: 1741-55




Guidelines for the Mulddisciplinary Management of Crohn's
Perianal Fistulas: Summary Statement

Park’s Classification of Perianal Fistulas

A: Superficial

B: Intersphincteric
C: Trans-sphincteric
D: Suprasphincteric
E: Extrasphincteric

SCHWARTZ et al., IBD 2015

FIGURE 6. How setons prevent premature fistula closure.
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