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Best Practice Advice Statements

Background & Aims: Immune checkpoint inhibitors (ICIs) have transfochtiee treatment landscape for
oncology, leading to durable remissions in a subfpatients but also a broad range of potentidy
threatening inflammatory toxicities, many of whiclolve the gastrointestinal (Gl) tract and livEhe
purpose of this expert review is to update gastevetogists on the Gl and hepatic toxicities ofd@hd
provide practice advice on their diagnosis and mgementMethods: the evidence reviewed in this work
combines the expert clinical opinion of the authaith a comprehensive search of several English-

language databases and a manual review of relpualtitations.

BPA 1. Infectious causes of diarrhea should be excludied { treatment of suspected immune

checkpoint inhibitor (ICI) colitis.

BPA 2: Early stool testing for inflammatory markers (tafetrin and calprotectin) in patients with
colitis/diarrhea> Common Terminology Criteria for Adverse Events (CAE) grade 2 (more than 4
bowel movements daily above baseline) and selgugents with less severe diarrhea may help stratif

high risk patients for endoscopic evaluation.

BPA 3: Endoscopic confirmation of the diagnosis and dgvef ICI colitis should be considered prior to

initiation of high dose systemic glucocorticoids.

BPA 4. Abdominal imaging may be considered to exclud@masrcomplications in patients with
dominant symptoms of pain, fever, or bleeding,dhatuld not be routinely performed in patients with

diarrhea alone.

BPA 5: Rapid progression of ICI colitis may occur witlirperiod of days, particularly in patients treated

with ipilimumab, and therefore requires prompt diagjs and treatment.



BPA 6: ICI colitis typically responds to high dose systegiucocorticoids, given in doses of 0.5-2
mg/kg prednisone equivalent daily with a taper-& vweeks, although these doses and schedules bave n
been rigorously examined. Infliximab and vedoliziinaae reasonable options for treatment of

glucocorticoid refractory colitis.

BPA 7: Budesonide is ineffective as prophylactic treathienICI colitis, but may be used for treatment

of ICl-associated microscopic colitis.

BPA 8: Patients who develop ICI colitis may be retreati#ttt immunotherapy under select conditions.

BPA 9: Patients with inflammatory bowel disease (IBD) rhaye an increased risk of ICl-associated

gastrointestinal adverse events, but may deriveezareatment benefit from checkpoint blockade.

BPA 10: All patients undergoing ICI therapy should undebgseline evaluation of liver chemistries
(total bilirubin, alkaline phosphatase, AST, AL&} well as pre-treatment screening for HBV serelegi
(HBsAg, HBcAb, HBsAD). Liver chemistries should tepeated prior to each ICI treatment cycle, with

management based on CTCAE grade.

BPA 11: For patients with CTCAE grade 1 hepatitis (AST/ALBx ULN or total bilirubin 1-1.5x
ULN), liver monitoring should be repeated one to times weekly. For patients with CTCAE grade 2
hepatitis (AST/ALT >3-5x ULN or total bilirubin >%:-3x ULN), ICI therapy should be held until
resolution to grade 1; for patients with clinicgirgptoms of liver toxicity, prednisone 0.5-1.0 mgktkgr

equivalent may be administered.

BPA 12: For patients with grade 3 hepatitis (AST/ALT >5-20kN or total bilirubin >3-10x ULN), ICI
should be discontinued, urgent Gl/liver consultaimadvised, and glucocorticoids should be irgticdt
a dose of 1-2 mg/kg methylprednisolone or equival&gcond-line immunomodulators such as
azathioprine or mycophenolate mofetil may be careid in patients who fail to demonstrate

improvement in clinical hepatitis within 3-5 days.



BPA 13: For patients with CTCAE grade 4 hepatitis (AST/AZ0x ULN or total bilirubin >10x ULN
or hepatic decompensation such as ascites or ealopalthy) hospitalization is appropriate, prefeyail
a referral center with expertise in the care ofgoés with liver failure. 1CI should be permangntl

discontinued, and patients started on 2 mg/kg/dyh@tednisolone or equivalent.

BPA 14: All patients who develop elevated liver chemistiom ICI therapy should undergo diagnostic

evaluation for alternate etiologies of liver injuigcluding consideration of a liver biopsy.

BPA 15: For patients who develop elevated alkaline phasgleaand/or bilirubin on ICI therapy should
undergo biliary imaging to assess for biliary obstion with hepatic ultrasound, magnetic resonance

cholangiopancreatography (MRCP), or endoscopiasdiind (EUS).



I ntroduction

Immune Checkpoint Inhibitors (ICls) have transfodhiee treatment landscape for oncology,
replacing the prior standard of care for numeroalignancies, producing durable remissions but also
leading to a wide spectrum of inflammatory toxiedti collectively referred to as immune-related askve
events (irAEs) Current ICls target two immune regulatory pathsyayytotoxic T lymphocyte antigen
(CTLA)-4, and programmed death (PD)-1 or its lig&dR®-L1); both pathways have key roles in
regulating autoimmunify Gastrointestinal toxicities are among the mostmenly encountered severe
toxicities from current ICI therapy, and are a fregt cause of morbidity, treatment interruption and
discontinuation, though mortality from Gl irAEsrare">. With the expanded use of ICIs across multiple
malignancies, Gl irAEs have been increasingly recyl. Although like most irAEs, Gl irAEs typically
respond to systemic immune suppression; howevieactery cases do occur, and systemic immune
suppression is not without risks, for example, oppustic infection and the potential for a del@ias

effect on antitumor immunity”.

Colitis, with or without accompanying enteritis, isih typically presents as diarrhea, is the single
most common gastrointestinal toxicity from ICIsfeating up to 40% of patients depending on the
pathway targeted (i.e. PD-1/PD-L1 versus CTLA-4)Severe enterocolitis - requiring anti-inflamnrgto
treatment and ICI delay or discontinuation- is lessymon, affecting 2-5% of patients on PD-1/PD-L1
inhibitors and closer to 10% of patients on CTLArHibitors” . Although ICI related gastritis has also
been reported ICl, isolated severe gastritis énahsence of small bowel or colonic inflammatioraig”
® IClIs can also lead to inflammation outside of ldract, including hepatitis which is common vl

as less common cholangitis, pancreatitis, and fiatnare cholecystitis’.

Many patients who developed Gl toxicities from I@te often managed by their oncology teams;
however, gastroenterologists and hepatologists imapertant roles in the management of these patient

including ensuring proper diagnosis, risk assessnaad treatment of atypical or refractory cases. |



addition, gastroenterologists should play an esdente in the management of patients at high fisk
developing Gl complications on ICls, such as theik underlying inflammatory bowel disease (IBD).
Hepatologists should generally be involved in tare®f patients with hepatocellular carcinoma &eéat
with ICls, as well as patients who have cirrhosistber severe underlying liver disease. This exper
review was commissioned and approved by the AG#tute Clinical Practice Updates Committee
(CPUC) and the AGA Governing Board to provide tigngliidance on a topic of high clinical importance
to the AGA membership, and underwent internal pe@ew by the CPUC and external peer review

through standard proceduresGsdstroenterology.

Clinical presentations and Diagnosis of ICI enter ocolitis

Validated severity indices for ICI colitis have rm@ten established, and symptoms typically
correlate poorly with endoscopic severity, radiatagifindings and response to treatment. Most ciirre
literature on enterocolitis uses a grading syststaldished for oncology clinical trials called the
Common Terminology Criteria for Adverse Events (K} that grades toxicities on scale from grade 1
(mild) to grade 5 (death), though the clinicalitytibf this grading system has not been establisbed
irAEs (Table 1). Mild ICI enterocolitis presents with more freqtidoose stools, which can be
accompanied by symptoms of upper Gl inflammatiauiding nausea, vomiting, decreased appetite, and
reflux. In more severe disease, cramping, urgendweatery diarrhea are common, and bloody diarrhea
can be seen, though fevers are less typical. Rdipidal changes generally associated with a rekeint
infusion are a hallmark of ICI enterocolitis witinsptoms escalating over a period of days, partibula
when ipilimumab (anti-CTLA-4) is part of the ICIgienen. This rapidly evolving clinical presentatign
more reminiscent of a colonic infection than of IBBough infections are rarely identified), ancis

important reason for expedited diagnostic testimg) teeatment.

Mild diarrhea is common on ICIs, and is typicallgmaged with empiric, symptom-directed

treatment. In general, diagnostic testing shoulddresidered for any patient who has new onsethiarr



on ICls that is significant enough to interferehntieir activity of daily living, or that is accorapied by
abdominal pain, incontinence, bleeding, fever, eaugomiting, or inability to take in adequate ftian.
Treatments can then be tailored to the resultestiiig as discussed below, rather than selected
empirically. The gastroenterologist has severalartgnt roles in the management of suspected ICI
enterocolitis. These include providing endoscopicficmation of the diagnosis as well as assessifent
the endoscopic severity of inflammation. Endoscafif biopsy should be considered prior to initiatio
of high dose systemic glucocorticoids. The gasteretogist also has a key role in managing patients
who have severe enterocolitis, or who do not regpornnitial treatment, as we will discuss in thexn

section.

The differential diagnosis for patients with sugpddCl enterocolitis is broad. Although no large
scale analyses of the causes of diarrhea in patientCls have been undertaken, ICl enteroco#itis i
confirmed in most suspected ca$e¥/hile we have observed that infectious causetasfhea account
for <5% of cases of diarrhea on ICls, it is impotti exclude these causes in all patients prior to
initiation of immunosuppressive treatment. Theststehould includ€lostrioides difficile testing and
stool cultures in all patients (Figure 2). Stodhumaen testing panels are a reasonable alternatisteol
cultures where available. The decision to send steg and parasite testing should be based onrpatie
risk factors and local prevalence. Immune mediggettreatic insufficiency is an uncommon but
important cause of diarrhea in this population, fewdl elastase testing with adjunctive spot oflitateve
fecal fat testing should be considered in patiarits do not respond to typical treatments, or whesent
with steatorrhed. New onset Celiac Disease is another rare, bubiitapt cause of diarrhea in these

patients?

Laboratory blood tests are rarely informative a@tignts with suspected ICI colitis, although stool
tests for evidence of inflammation can be valualsleliscussed below. Patients may have an elevated
white blood cell count, and increased inflammatogrkers such as C-reactive protein and erythrocyte

sedimentation rate; however, the specificity obth&ests is low given the prevalence of concurrent



inflammatory toxicities outside of the Gl tractfindCls, as well as the ongoing antitumor respotisas
may be occurring. Newly symptomatic Celiac Disdaserare complication of ICI therapy. Given both
the high sensitivity and specificity of tissue sglutaminase (TTG)-IgA for Celiac Disease, tesfirg
TTG-IgA and total IgA is reasonable to considepatients on ICI therapy with new diarrfie@Because
biologic immune suppression such as infliximabdgsdito treat a substantial fraction of patienté Wil
enterocolitis, testing for hepatitis B (surfaceigam, surface antibody, and core antibody), andatent
tuberculosis should be considered in any patiettt stispected ICI enterocolitis if these tests wete
sent prior to ICl initiation. We also suggest tegtfor human immunodeficiency virus (HIV) and

Hepatitis C virus.

Patient symptoms do not correlate with endoscapdirfgs, nor do symptoms predict the
response of enterocolitis to treatm&rt In contrast, endoscopic findings do predict resgoof
enterocolitis to treatment, and endoscopic exarh kitbpsies is the gold standard for diagnosis of IC
enterocoliti$® **** Early endoscopy is correlated with improved ontes in retrospective analyses,
though the importance of a tissue diagnosis irel@érocolitis management has not been rigorously
evaluatedf. Although important in many situations, endoscomy not be necessary in all patients who
develop diarrhea on ICls; initial screening of $ialammatory markers (lactoferrin or calprotegtoan
help to stratify patients with CTCAE grade 2 diarrhea and select patients with gradiarthea to
prompt endoscopic evaluation. Retrospective stuthee shown the sensitivity of stool lactoferrim ¢ee
90% for histological inflammatidi Based on existing literature, no mucosal inflartiameis found in as
many as 20-30% of patients with suspected ICI| entditis, though this number may be smaller in
patients treated with ipilimumab Colonic ulceration identified by endoscopy is tmy established
factor that predicts how ICI enterocolitis will ped to treatment (Available endoscopic inflamnatio
severity measuring tools are provided in Tables®3); in addition, endoscopy with biopsies is praky
the only way to diagnosis ICI related microscopititis, which has a distinct treatment respdfisé *

Endoscopic features are illustrated in Figure 1.



For patients who are evaluated endoscopicallypghienal choice of endoscopic exam for
obtained diagnostic biopsies and evaluating muesadrity has not been established. Pancolitiseis t
most common presentation of luminal inflammatfoApproximately 95% of patients have inflammation
in the left colon on biopsy, with the majority \o&& macroscopically; although regional variabilitythe
severity of inflammation does occur, a flexiblersimjdoscopy is often adequate for making a diagffosis
Isolated upper Gl inflammation (gastritis, gastteeitis, or enteritis) can also occur on ICls wath
frequency likely in excess of 109Esophagogastroduodenoscopy (EGD) is reasonabtgider in
patients with negative flexible sigmoidoscopies] amay be higher yield than proceeding to a full

colonoscopy.

Cross-sectional abdominal imaging by computed toapty (CT) or magnetic resonance
imaging (MRI) has a limited role in diagnosing I€iterocolitis. Small retrospective analyses (bdth w
30-40 patients) have examined the diagnosticytlitCT in suspected ICI enterocolitis, finding
sensitivities ranging from 53%-85% and specifiaitid 75-78%, leading to a relatively low negative
predictive valu& ' In addition, the pattern of ICI enterocolitis 6 is indistinguishable from other
forms of colitis (i.e. infectious, ischemté) For these reasons, CT and MRI are typically hzlpfily for
cases of suspected ICI enterocolitis with domirsgmiptoms of pain, fever, or bleeding as a means for

ruling out serious complications. Diarrhea aloneutth not warrant abdominal imaging.

Treatment of | Cl enterocolitis

At present, we have minimal prospective data omtheagement of ICI enterocolitis most of
which is derived from clinical trials that were ra@signed to evaluate this entity. Consequently,
management guidelines are based on retrospectalgsas and expert opinion and uniformly recommend
systemic glucocorticoids as first line ther8y. Although ICI enterocolitis typically respondsttigh

dose systemic glucocorticoids which are often givetioses of 0.5-2 mg/kg prednisone equivalentydail



(either oral or intravenous) with a taper of 4-Gel& these doses and schedules have not beerustoro
examined. Lower doses of glucocorticoids or glucocorticsjmiring treatments may have clinical
benefit, as evidence from mice and humans sugtiestsystemic glucocorticoids may dampen antitumor

responses

Approximately a third of ICI enterocolitis patierttave an inadequate response to first line
glucocorticoid treatment and may require a secomliilnmunosuppressdnPatients who do not respond
to high dose glucocorticoids within 72 hours ofiation, or do not have a complete response wihin
week should be considered for second line immurmaggion. In addition, patients who have recurrent
symptoms during the steroid taper, or after conmied steroid course should also be considered for
second line immunosuppression. Colonic ulcerasahe only currently identified predictive factor
associated with the need for secondary immune sspjam, while CTCAE grading is not predicfite
Identifying patients with colonic ulceration is thane of the important roles of endoscopic evabuadif

patients with suspected ICI enterocolitis.

The optimal choice for second line immune suppoesi presently unknown, but both
infliximab and vedolizumab appear to be highly efffee using doses and scheduling adaptive from the
treatment of IBB" %% Infliximab is typically dosed at 5 mg/kg givertriavenously at weeks and
vedolizumab is given intravenously at a 300 mg dBs¢h infusions are typically given at weeks 0, 2,
and 6 with a minority of patients receiving longem treatment *2 Responses to treatment are typically
rapid, generally occurring in less than a weekingortant contrast with IBE %2 Although most cases
of ICI enterocolitis will not recur unless the pati receives further ICI therapy, many patientsiiregthe
full loading dose for infliximab or vedolizumab,&maintenance therapy may still be required foraber

cases.

Because no current data exist to distinguish imfiab from vedolizumab as initial biologic

therapy for glucocorticoid unresponsive ICI enteditis, the decision to choose one biologic therapy



over the other should be based on other risk facldrese should include the underlying malignamed/ a
co-morbidities, risk of infection, expected duratiaf treatment, and other concurrent immune-related
adverse events. In particular, infliximab shouldaeided in patients with underlying hematologic
malignancies because TNFnhibitors are associated with the developmemad lymphomas, and used
with caution in patients with underlying severe gestive heart failure. Infliximab may also be assec
with worse cancer outcomes based on a recent reihnbugh this finding should be interpreted with
caution as the confounding factors (e.g. sterogkdnd duration) were not adequately addressée in t
analysi$’. The use of infliximab in patients with both IG#mtitis and enterocolitis should be decided on
case by case basis, because infliximab can indemesdorm of hepatitfé. Vedolizumab may interfere
with ongoing antitumor responses in the Gl mucagaatients receiving immunotherapy for primary Gl
malignancies or for tumors with Gl metastases.r&sent, neither therapy has been shown to have a
substantial influence on antitumor responses menemally, although use of these agents is highly
correlated with use of high dose systemic glucéoaids, creating substantial bias in retrospective

analyses.

Patients who do not respond to initial choice oldajic therapy should switch treatment class
either from infliximab to vedolizumab or vice vefsaGiven the severity of these cases, waiting for a
standard washout period is not recommended, amehpashould be treated within a few weeks of their
last infusion of the prior medication, as soontas evident that they are not responding. Treatmen
approaches for patients who fail both vedolizumadb iafliximab are not well established. Fecal
microbiota transplant has been reported in 2 satieqt$®. Alternative medications such as the p40
inhibitor ustekinumab, the janus kinase (JAK) intdbtofacitinib, and CTLA-4-Ig (abatacept) can be
considered in life threatening cases, but eaclalsabstantial risk of interfering in antitumor respes

based on their mechanisms of action.

A single randomized, controlled trial evaluatedghylactic therapy with colonically formulated

budesonide in the prevention of enterocolitis fiipifimumal?®. This trial showed no therapeutic benefit



to budesonide as prophylactic treatment for ICémttolitis; however, retrospective analyses sugtpast
budesonide may have a role in the management iehpsivith microscopic colitis from checkpoint
inhibitors'®. In this study, patients with ICI associated msmapic colitis, defined as histologic
lymphocytic inflammation in the colon in the abserd macroscopic signs of inflammation or small
bowel involvement, were highly responsive to catdmidesonid®. Many of these patients were also
able to continue on their ICI using budesonideasarrent treatmetft ICI colitis management

algorithm is shown in Figure'2" %%/
Treatment of high risk populations

Patients who develop ICI colitis may be retreatéti winmunotherapy under some conditions,
particularly when alternative effective cancer épees are not available. The risk of reintroductién
IClIs is incompletely understood and based entimalyetrospective analyses of patients who were
retreated as part of standard of care cancer theagmpulation that may underestimate the risk in
unselected patients since retrospective data likelydes predominantly patients whose initial
presentation was less severe, justifying the rigietbeatment. Patients who switch ICI classebisive
risk for recurrent irAEs, but generally lower rigikhey switch from ipilimumab to PD-1/PD-L1 blocig
therapy. In a multicenter retrospective study dfgas who were retreated after a diagnosis of IClI
enterocolitis, the risk of recurrent ICI colitis svapproximately 30% for most regimens, but appetred
be higher in patients who developed enterocoliti®D-1/PD-L1 inhibitors and then switched to CTLA-
4 inhibitor$®. Maintenance therapy with a biologic such asifiab or vedolizumab may also be
effective at reducing the risk of ICI enterocolitecurrence in patients who remain on their
immunotherapy, as was reported in a small casesSeNN et the safety of long-term use of
immunosuppressants and the effect on tumor resgon€a in this setting remains to be determined.
Even in the setting of recurrent ICI enterocoliiandard therapies typically remain effective. Thus
enterocolitis prior to ICI initiation should not lsensidered an absolute contraindication for future

immunotherapy if ICI are the only available options



Patients with autoimmune disease, including IBDehlagen excluded from clinical trials of ICls.
Consequently, we have no prospective data on ows@hlCI therapy in patients with Ulcerative Calit
(UC) and Crohn’s Disease (CD), though a large meutier, retrospective analysis that included more
than one hundred patients with IBD was recenthliptibd®. The population in this study was evenly
split between UC and CD. Nearly all patients hagsgent disease and 50% were not on IBD directed
therapy, likely reflecting a treatment bias withigats who had severe IBD unlikely to be recommende
for treatment. Most patients received PD-1/PD-Llibitors. In this study, the GI irAE rate was 41%,
with 21% developing severe Gl irAEs, including sopagients who presented with perforatina
multicenter control cohort had an 11% Gl irAE fatdlevertheless, ICI responses in the tumors were
similar to those expected for the general poputatmd no patients died from Gl irAEs. These data
indicate that patients with IBD have an increasskl of Gl irAEs on ICI compared to control
populations, but may derive cancer treatment befrefn checkpoint blockade. Therefore, IBD patients
can still be cautiously evaluated and treated W@ilon an individual case basis. Treatment sucf@ss
patients with IBD and cancer will require closelabbration between oncology and gastroenteroldyy.
prospective clinical trial is now enrolling patismwith IBD who have an indication for ICI, as pafta
wider study of patients with cancer and underhantgpimmunity (AIM-NIVO, NCT03816345). This will
provide the first prospective data on ICI treatnudfpatients with IBD, critical information for asssing

risk and developing evidence based treatment pottoc

Checkpoint Inhibitor Hepatitis

Abnormal liver enzymes are less commonly obsenvittd M2l therapy than enterocolitis, with an
incidence of < 5% in clinical trials of ICI monotta@y, and severe hepatitis is rare. Consequeatlyess
is known about the etiology, diagnosis and treatro&iCl hepatitis than for ICI enterocolitis. Altlagh

rare with monotherapy, the incidence of ICI hemtises substantially in the setting of combinatio



treatments, with approximately one-quarter of pasie@n ipilimumab and nivolumab combination
therapy developing hepatitts Similarly, hepatitis is more common in the segtaf both chemotherapy
and targeted therapy combinations with #13his amplification of hepatitis in the setting of

combination regimens suggests that ICls may seadtie liver to other forms of drug injury.

The typical histologic patterns of liver injury frolCls have been described in small case Séries
%, Although diverse pathology is seen, the majaftiC| hepatitis cases are associated with either a
lymphocytic or granulomatous pattern of hepatodadlinjury, whereas hepatitis with fibrin ring
granulomas represents a specific subset of liyenjirom PD-1 blockad&® Of note, the plasma cell
infiltration commonly observed in autoimmune hefgthppears to be less common in ICI hepatitis,
suggesting a distinct immune etiology (Figure 3)e Telationship between these pathologic subtypes o

ICI hepatitis and both clinical outcome and resgaastreatment remains uncertain.

Routine monitoring of liver blood tests (totalihibin, alkaline phosphatase, AST, ALT) is
standard of care for patients treated with immueathy, generally at the time of ICl initiation asalch
treatment cycle. In addition, patients should hanetreatment testing for hepatitis B virus infentigith
measurement of surface antigen, surface antibodicare antibody given the possibility that undegedc
hepatitis B could complicate ICI therapy or the agement of other irAEs such as enterocolitis with

immune suppression which increases the risk fartiregtion and fulminant liver failure.

Hepatitis is often detected incidentally in asynmpatic patients through routine liver testing, but
can present with jaundice, fevers, and malaise.yMé#mhese patients are managed by oncology teams
according to CTCAE based management guidelinesus®ALT/AST thresholds to direct diagnostic
testing and treatment recommendatiA% These guidelines provide a useful framework for
management; however, the primary role of the gasteyologist or hepatologist in managing patients
with suspected ICI hepatitis is to ensure that ceting diagnoses have been excluded, and to manage

patients who do not respond to first line treatraent



Patients with cancer are at elevated risk for limrry from a variety of causes, including hepatic
metastasis, thromboembolic disease, biliary consgpasperfusion injury, opportunistic infectionsida
drug reactions. Due to these reasons, all pat@nt€l1 therapy with elevated liver chemistries dddue
evaluated for alternative etiologies for their hé@fsaincluding a thorough history and review oéith
medications to exclude other causes of drug indligedinjury. Specific testing should include
serologies for hepatotrophic (e.g. HAV, HBV, HCVEW) and non-hepatotrophic viruses (e.g. EBV,
CMV, HSV), and an evaluation of the hepatobilialgetand hepatic vasculature with abdominal
ultrasound. Elevated alkaline phosphatase andiartbin should prompt cross-sectional hepatobiliary
imaging such as CT/MRI, and cross-sectional imagiag be valuable more broadly in any patient at
risk for or with known hepatic metastases. Forguas who have risk factors for biliary obstructgrch
as hepatic or intra-abdominal metastases, anddaweemal abdominal ultrasound, magnetic resonance
cholangiopancreatography (MRCP), or endoscopiastiind (EUS), and determined on the basis of
safety, availability, and local expertise. Endoscoptrograde cholangiopancreatography (ERCP) neay b
necessary when anatomic obstruction or strictuobserved on imaging. When competing etiologies
have been excluded, liver biopsy should be conséligr patients with grade 2 hepatitis or above who
may require systemic glucocorticoids or potenti@ discontinuation. Ideally, these biopsies shdadd

performed prior to starting glucocorticoids in artle maximize the diagnostic utility of the biopsy.

Current treatment guidelines for ICI hepatitis based largely on expert opinion and small cases
series’®® Systemic glucocorticoids represent the primaggtment for patients whose liver chemistries
do not resolve spontaneously and/or require a del&yl dosing. For patients with grade 1 hepatitis
(AST/ALT 1-3x ULN or total bilirubin 1-1.5x ULN), rare frequent monitoring of liver chemistries with

once or twice weekly blood draws is suggested, witvithout a delay in ICI dosing.

Patients with probable or confirmed grade 2 ICldiis (AST/ALT >3-5x ULN or total
bilirubin >1.5-3x ULN), holding ICI treatment is ggested. Consultation with a gastroenterologist or

hepatologist with expertise in the management bhkpatitis should be considered for patients with



grade 2 or above disease, and potential hepatstshiould be discontinued if medically feasible. For
patients with clinical symptoms of liver toxicitgrednisone 0.5-1.0 mg/kg/d or equivalent may be
administered, and ICl may be resumed if and wherptiient recovers to grade 1 hepatitis with aster
dose ok 10 mg of prednisone or equivalent daily. For paevith confirmed or probable ICI hepatitis
which fails to resolve after a 1-2 week delay ih dGsing, systemic glucocorticoids should be

administered.

For patients with probable or confirmed grade 3h€patitis (AST/ALT >5-20x ULN or total
bilirubin >3-10x ULN), ICI therapy should be dis¢onwed, and urgent consultation with a
gastroenterologist/hepatologist is appropriateetiviopsy to confirm the diagnosis and hospitailirat
for urgent management should be considered onealgasase basis. Glucocorticoids are generally
initiated at a dose of 1-2 mg/kg methylprednisolonequivalent with a planned 4-6 week taper, aitfio
these doses were empirically determined and hawvieesm rigorously examinéé?° Minimal data are
available on optimal management of patients whaataespond to glucocorticoids within 3-5 days, or
who have hepatitis flare during steroid taper. 8ddme immunomodulators such as azathioprine,
mycophenolate mofetil, or tacrolimus may be congidén these patients. Infliximab should be usetth wi
caution in patients with suspected ICI hepatitis thupotential risk of idiosyncratic liver toxicjtgnd the

absence of clinical benefit in this population.

Patients with confirmed or suspected grade 4 I@htits (AST/ALT >20x ULN or total
bilirubin >10x ULN or hepatic decompensation sustasacites or encephalopathy) should be hospitalized
preferably at a referral center with expertisenim tare of patients with liver failure. ICI treamn should
be permanently discontinued, and patients stame2irag/kg/d methylprednisolone or equivalent with a
planned 4-6 week taper in patients who respond.p@ting etiologies for hepatitis should be rigorgusl
excluded in these patients. Patients who do npbresto glucocorticoids with a drop in transamisase
at least 50% in 3 days should be started on secpimdenune suppression with azathioprine,

mycophenolate mofetil, or tacrolimisAntithymocyte globulin has been reported as attnent for



fulminant ICI hepatitis, although its use shouldregserved for refractory and severe cases as it may

interfere with optimal antitumor respoi$dCl hepatitis management algorithm is illustraitedFigure 4.
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Figure legends



Figure 1: Endoscopic features of ICI colitis. Imade B, and C show ulcerative colitis pattern with
diffuse and patchy erythema, loss of vasculatutens, friability, exudate. Images D, E, and F show
crohn’s colitis pattern with edema, friability, ddbstoning, serpiginous and multiple large deep
ulcerations

Figure 2: ICI Colitis Management Algorithm. *altette etiologies include stool infectious work up for
common and uncommon pathogens, pancreatic insirifigi celiac disease, thyroid dysfunction

Figure 3: Liver pathology of ICI hepatitis with Iyhocytic centralobular inflammation (A), and
autoimmune hepatitis with plasma cell rich pontdllammation (B). Images courtesy of Dr. Joseph
Misdraji, Massachusetts General Hospital.

Figure 4: ICI Related Liver Toxicity Management

Table 1. Common Terminology Criteria for Adverseekis Grading for Gl Toxicity

Diarrhea Increase of <: Increase of «~ 6 Increase of >=' Life- Death
stools per day stools per day over stools per day over threatening
over baseline; baseline; moderate baseline; consequences;
mild increase in increase in ostomy hospitalization urgent
ostomy output output compared tc indicated; severe intervention
compared to baseline; limiting  increase in ostomy indicated
baseline instrumental ADL  output compared to

baseline; limiting
self care ADL

Entercolitis Asymptomatic; Abdominal pain Severe or persiste Life- Death
clinical or mucus or blood in  abdominal pain; threatening
diagnostic stool fever; ileus; consequences;
observations only; peritoneal signs urgent
intervention not intervention
indicated indicated

Common Terminology Criteria for Adverse Events (BNECv5), Nov 2017, U.S. DEPARTMENT OF
HEALTH AND HUMAN SERVICES, National Institutes of¢hlth, National Cancer Institute

Table 2. MD Anderson Cancer Center Endoscopicrimftation Grading



Mild Normal endoscopy and normal histolc

Moderatt Normal colon appearance with pathology showingaimfination; Small ulcer <
cm, shallow ulcer < 2mm, and/or number of ulce& tflammation limited to the
left colon only, non-ulcer inflammation

High Large ulcer 1 cm, deep ulcer 2 mm, and/onumber of ulcer> 3; Extensive
inflammation beyond left colon

Table 3. Mayo Clinic Endoscopic Scoring

Normal or inactive 0 None

Mild 1 Erythema, decreased vascular pattern,
friability
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Severe 3 Spontaneous bleeding, ulcerat






« Supportive care
« Continue ICI therapy

+ Consider anti-diarrheal
agents

EGD with
biopsy

If negative exam

d immune-

diarrhea/colitis

Assess the CTCAE grade
based on clinical symptoms

Symptoms worsen

to grade >2

« Stool lactoferrin and

« Withhold ICI therapy

« Consider colonoscopy or flex

« Test to rule out C difficile, CMV, and other alternate etiologies

calprotectin

« Imaging for colitis related symptoms, e.g., fever, abdominal pain

>py with bi

- Mesalamine, or

Refractory to oral

corticosteroids x 3 days

IV corticosteroids

No improvement

in 3 days

1 dose of infliximab
or vedolizumab

\

y

for
microscopic colitis

« If failed, oral
corticosteroids

Endoscopic inflammation severity

Moderate/
severe

{

« IV corticosteroid +

- Budesonide for microscopic

vedolizumab/infliximab

Refractory

colitis

lCIinical improvement

Complete

Repeat endoscopy after 3 doses
of add-on therapy

endoscopic
remission

A

Clinical follow-up

A =
- Discontinue
infliximab/vedolizumab

- Consider concurrent
vedolizumab if resuming ICI

Partial endoscopic
remission + clinical
remission

Clinical Partial
remission improvement
Y
May resume ICI after steroid « Continue

taper

infliximab/vedolizumab

+ Repeat colonoscopy

Y

- Continue

« May resume PD-(L)1 agent

infliximab/vedolizumab

+ Repeat infectious workup

« Fecal microbiota
transplantation

« Consult surgery

Recurrent

!
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Grade I:
« AST/ALT elevated = 3x ULN
« Bilirubin elevated = 1.5x ULN

Grade Il
+ AST/ALT elevated up to 3-5x ULN
« Bilirubin elevated up to 1.5-3x ULN

Grade IlI-IV:
« AST/ALT elevated > 5x ULN
« Bilirubin elevated > 3x ULN

!

}

Y

+ Advice against alcohol consumption and potentially hepatotoxic medications or dietary supplements

* Rule out viral hepatitis

+ Serologic liver investigation to exclude alternative etiologies for liver injury

+ Consider radiologic evaluation for biliary obstruction

* Monitoring of liver enzymes

« Consider liver biopsy

+ Consider liver biopsy

+ Consider admission

v

« Continue ICI if asymptomatic

« Continue close lab monitoring

* Hold ICI

+ 0.5-1 mg/kg/day oral prednisone

« Discontinue ICI permanently

+ 1-2 mg/kg/day IV
methylprednisolone

Symptoms or lab
results worsen

Consider
liver biopsy

If symptoms or lab results worsen,
treat as higher grade

« Taper steroid = 1 month if condition
improves

« Resume ICI if condition improves
to = grade 1 hepatitis

« Taper steroid = 1 month if
condition improves

« If refractory x 3 days, consider
alternative agents: mycophenolate,
tacrolimus, or azathioprine

« If fulminant hepatitis, consider
antithymocyte globulin




