UNC Lineberger Cancer Network Presented on December 14, 2022

UNC Lineberger Cancer Network
NCE December 14, 2022

ADVANCED
PRACTICE PROVIDER @ss..

Welcome to the

UNC Lineberger Cancer Network’s [l contact uncion

live webinar Phone:
(919) 445-1000

Sound Check Start Time .
uncicn@unc.edu

Webslte:
uncicn.org

Poll Everywhere is used for Q&A.  For any technical difficulties:

More information at: (919) 445-1000
pollev.com/unclcn unclcn@unc.edu
Adwaced Practics Provider wedinars.
While waiting, check out our upcoming webinars: e e
learn.unclcn.org/live s o il
1
':'g" Join by Web
)
=
=
==
]
= @ Go to PollEv.com
]
p— @ Enter UNCLCN
d
(==} € Respond to activity
(=5
2

ForEd. ... . ___ _ 1



UNC Lineberger Cancer Network

Presented on December 14, 2022

T0 CLAIM CE CREDIT

Participants must attend using one of the following:
- Zoom with the slides and video components
- At a designated site with a site coordinator

The following do NOT qualify for CE credit:

- Joining Zoom using Phone audio only
(using the Zoom Android or iPhone app is fine)

+ Watching with MediaSite

To claim CE credit
+ View 50 minutes or more
- Fill out an evaluation and select a certificate
=+ Claim credit within seven days

AFTER THE WEBINAR

To collect CE Credit,
please wait for UNCLCN
to end the Zoom video.

The Learning Portal only
receives Zoom attendance data
after the Zoom video has ended.
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Megan McElfresh, PA-C, graduated from Gardner Webb
University in December 2009 with her bachelor’s degree
in Biology with a math and chemistry minor.

She then worked for a year as a CNA before attending
PA school. She graduated from Methodist University with
her master’s in medical science in 2013 and became a
board-certified PA.

She has been working at UNC in the Bone Marrow
PNAI‘;ga" McElfresh, Transplant and Cellular Therapy Program since August
2 2014.

She loves spending her free time hanging out with family
or reading/ listening to audiobooks and podcasts.

OUR PRESENTER
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Graft vs Host Disease (GvHD) is a condition that occurs when donor bone marrow or
stem cells attack the recipient.
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This activity has been planned and implemented under the sole supervision
of the Course Director, Willlam A. Wood, MD, MPH, In association with the
UNC Office of Continuing Professional Development (CPD). The course
director and CPD staff have no relevant financial relationships with ineligible
companies as defined by the ACCME.

The University of North Carolina at Chapel Hill is accredited with distinction
as a provider of nursing continuing professional development by the
American Nurses Credentialing Center's Commission on Accreditation.

A potential conflict of interest occurs when an individual has an opportunity
to affect educational content about health-care products or services of a
commercial interest with which he/she has a financial relationship. The
speakers and planners of this leaming activity have not disclosed any
relevant financial relationships with any commercial interests pertaining to

DISCLOSURES

this activity.
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Graft vs Host Disease (GvHD) is a condition that occurs
when donor bone marrow or stem cells attack the
recipient.
True
False
Pawered hy “ Pall Fvervwhere
I!. Start the ion to see :n hare software, share the entire screen. Get help at poliev.com/app .!I
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GvHD: An Overview of Graft vs
Host Disease Post
Hematopoietic Stem Cell
Transplant
Megan McElfresh, PA-C

11
Objectives
 Describe the diagnosis of GvHD and distinguish between acute and chronic GvHD.
* Describe different prophylaxis options to prevent GvHD in stem cell transplant patients.
* Describe the treatment options for acute and chronic GvHD.
12
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The Basics

e Autologous
¢ Allogeneic

e Patient receives their own collected stem cells

e Patient receives stem cells from a living donor or donated umbilical cord blood

13

GVvHD

* Donor T cells (graft) see the patient’s healthy cells (host) as foreign

* Immune response against host tissue cells
* Multi-organ syndromes of tissue inflammation and/or fibrosis

* Major cause of morbidity and non-relapse mortality in patients
status post allogeneic hematopoietic cell transplantation

14
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\

Acute vs Chronic

15

Acute GvHD

i

MEDIATED BY MATURE T TYPICALLY IN THE FIRST 100
CELLS IN THE INFUSED GRAFT DAYS

15

4

16
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Chronic GvHD

’7 Mediated by developing T cells. ‘

’7 Recipient (host) thymus is unable to educate maturing donor T cells to not react against “self” ‘

* Mouth

 Skin

* Nails
 Scalp/body hair
* Gl tract

* Lungs

o Liver

Can affect

* Muscle Joints
* Genitalia

17
~ Caveat
Classification depends
Acute GvHD can occur Chronic GvHD can on mechanism and
after day 100 occur before day 100 physical
manifestations
18
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Acute GVHD

19

Pathophysiology of Acute GvHD

* Three phases where innate and adaptive immune systems interact

1) Tissue damage to the recipient by the radiation/chemotherapy pretransplant conditioning
regimen

* Activates antigen-presenting cells (APCs)

* Releases inflammatory cytokines

2) Donor T-cell activation and clonal expansion
* APCs activate donor T Cells
« Afferent phase

3) Target Cell Apoptosis
« Cellular and inflammatory factors work together to damage target organs
* Efferent phase

20
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GVHD (I) Recipient conditioning
pathology tissue damage
Host
tissues Small
IL-1 intestine
IL-6

9 TNF-o
" IL-1
Target cell
\ apoptosis
(11) Donor @ IEN- z;
T cell activation ’ IL-2 (IIX) Effector

ly, P. and Ferrara, J.L.M., Mouse models of graft-versus-host disease (February 28, 2009), StemBook, ed. The Stem Cell Research Community, StemBook,
d0|/10 3824/slembook 1.36.1 hﬂn Jwww.stembook org/node/o48

21

AC ute GV H D * “Classically” occurs before 100 days

* GVHD that is not characteristic of Chronic

HEL T « Diagnostic and distinctive characteristics
Definition " Dreer

 Skin, Gl, Liver

Time of Symptoms Presence of Acute Presence of Chronic

Category after HCT or DLI GVHD Features* GVHD Features*
Acute GVHD
Classic acute GVHD =100d Yes No
Persistent, recurrent, or late-onset acute GVHD >100d Yes No
Chronic GYHD
Classic chronic GVHD No time limit No Yes
Overlap syndrome No time limit Yes Yes

GVHD indicates graft-versus-host disease; HCT, hematopoictic cell transplantation; DLI, donor lymphocyte infusion.
*See Table 1 for features.

Filipovich AH et al. Biol Blood and Marrow Transplant 2005;11:945-955.

22
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Acute GvHD Risk Factors

* Degree of MHC incompatibility between donor and recipient
* Recipient/donor age (age >40)

* Gender disparity between donor and recipient

* Intensity of conditioning regimen

* Source of graft

Immunologic
Compatibility

* Human Leukocyte Antigens (HLA)
* Most important risk factor for GvHD
* Genes clustered in three regions (1, 11, Il1)
* I: HLA -A, -B, -C
« |I: HLA -DR, -DP, -DQ
o ll:

12
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Human leukocyte antigen (HLA) typing is used to match

H LA Ty p I n g patients and donors for bone marrow or cord blood

transplants.

HLA are proteins -- or markers -- found on most cells in your
body.

Your immune system uses these markers to recognize which
cells belong in your body and which do not.

Can be tested through blood or cheek swab

25

Acute GvHD

* Intense Inflammatory Response

* Donor T-Cells recognizing major and minor HLA disparities
on host cell

* Rate of acute GvHD
* Related Donor: ~30-40%
* Unrelated Donor: ~60-80%

26
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Clinical Staging Acute GvHD

GVHD Staging

Stage skin Liver (total bilirubin) Gl tract (diarrhea
output/day)
o No GVHD rash <2 mg/dl Adult: <500 mi/d
*Child: <10 mli/kg/d
1 Maculopapular rash 2-3 mg/dl Adult: 500-999 ml/d
<25% body surface area Child: 10-12.2 mi/kg/d
-or- persistent nausea,
wvomiting, or anorexia
with a positive upper Gl
biopsy
- Maculopapular rash 3.1-6 mg/d Adult: 1000-1500ml/d
25-50% BSA Child: 20-30 mi/kg/d
3 Maculopapular rash 6.1-15 mg/dl Adult: >1500ml/d
>50% BSA Child: >30 ml/kg/d
4 Generalized >15 mg/dl Severe abdominal pain
erythroderma (>50% with or without ileus, or
BSA) plus bullous grossly bloody diarrhea

formation or
desquamation >5% BSA

*Use adult values for patients = 50 kg

Grade O:
Grade 1:
Grade2:
Grade 3:
Grade 4:

Overall Clinical Grade:

No GVHD of any organ

Stage 1-2 skin and no liver OR Gl tract involvement

Stage 3 skin and/or stage 1 liver and/or stage 1 Gl tract
Stage 0-3 skin with stage 2-3 liver and/or stage 2-3 Gl tract
Stage 4 skin, liver, and/or Gl tract

GVHD staging. Adapted from Glucksberg et al, Transplantation 1974; 18:295-304.

27

Acute Skin GvHD

28
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Acute Skln GVH D * Erythematous maculopapular rash

¢ Pruritic
 Can affect any area of skin
 Severe cases can have blistering and slouthing of skin

* Clinical diagnosis or skin biopsy for diagnosis

29

Acute Skin GvHD Grading: Clinical

* Clinical
¢ Grl- Maculopapular rash over <25% body surface area
* Gr2- Maculopapular rash over 25-50% body surface area
¢ Gr3- General erythroderma >50% BSA
* Gr4- Erythroderma with bullae

* Rule of 9s

30
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Skin GvHD:
Rule of 9s

Copyright VisualDx

32
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Graphic 72825 Version 2.0

© 2022 UpToDate, Inc. and/or its affiliates.

33

Copyright VisualDx

34
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Copyright VisualDx

35

* Histological: Punch Biopsy
* Key findings:
0 * Interface dermatitis (vaculoization of the basal layer
Acute Skin ‘ v

of epidermis and lymphocytic infiltrate in the
superficial dermis)
GVHD

« epidermal apoptotic keratinocytes (may also be
presents in follicular epithelium)

* Lymphocyte migration into epidermis

Grading:
H iStO|Ogica| (lympocyte exocytosis) is common

* Presence of satellite cell necrosis (2+
lymphocytes surrounding an
apoptotic keratinocyte) suggests aGvHD.

ForEd_____
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B 4

* Grade 0 — Normal skin or changes not
referable to GVHD

* Grade 1 - Vacuolization of the basal

. layer at the dermal-epidermal junction
Acute Skin .
* Grade 2 — Basal layer vacuolization,
GVH D necrotic epidermal cells, lymphocytic
: infiltrate
Gradlng' * Grade 3 — Grade 2 changes plus cleft
H H formation at the dermal-epidermal
Histological i

* Grade 4 — Grade 2 changes plus
separation of the epidermis from the
dermis

37

. Differential Diagnosis

Drug eruptions

Viral exanthems

Eruption of lympocyte recovery

Acral erythema- affects palms and soles, chemo effect.

Toxic epidermal necrolysis- SIS, typically medication induced

Engraftment syndrome

Radiation dermatitis

Erythema multiforme

38
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Acute Skin GvHD Treatment

* Optimize prophylaxis regimen
* Topical steroids: Triamcinolone, Clobetasol, Desonide, Hydrocortisone
* Gr 1 cutaneous GvHD
* If refractory and still Gr 1 Topical tacrolimus or oral Ruxolitinib
» Systemic steroids: Prednisone or Methylprednisolone
* Gr 2 or higher
* 1mg/kg-2mg/kg

39

Acute Gl GvHD

40
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* Often involves upper and lower Gl

tract
ACUte * Lower Gl —diarrhea and

abdominal pain

G | * Upper Gl — nausea,

vomiting, and anorexia

GV H D « Diagnosis confirmed by pathologic

evaluation

* EGD, flex sig, or colonoscopy

41
Acute Gl GvHD: Clinical Grading
Stage 1 - Stage 2 — Stage 3 — Stage 4 —
Diarrhea 500 to Diarrhea 1000 Diarrhea 1500 Diarrhea >2000
1000 mL/day to 1500 mL/day to 2000 mL/day mL/day or pain
orileus
42

ForEd_ . __



UNC Lineberger Cancer Network Presented on December 14, 2022

Acute Gl GvHD: Diagnosis

Endoscopy/Colonoscopy: Rectal Biopsy:

e Spotted erythema, ¢ Crypt cell necrosis observed
aphthous lesions, and with accumulation of
denudation of the mucosa degenerative material in the

* Visually normal mucosa dead crypts.
does not eliminate e Whole areas may be
possibility of involvement denuded with total loss of

epithelium in severe disease

43

Chemo-induced nausea, vomiting, or diarrhea
C. Diff or other Gl pathogens

Viral cmv: clinically and histologically mimics acute GvHD
Differential so selective staining for CMV pathogens should be

. . performed on the biopsy specimens.
Diagnosis

HSV or candida esophagitis

Gastritis

Peptic ulcers

44
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Supportive
Steroids: 1- care: fluids

2mg/kg and blood
products

Acute Gl
GVHD:

Pain
management

* Monitor for
ileus

Treatment

Acute Liver GvHD

46
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Acute Liver GvHD

* Typically presents in patients with cutaneous and/or Gl acute GvHD
* Signs/symptoms:

Transaminitis- Typically alk phos

Hyperbilirubinemia

Hepatomegaly
Dark urine
Pale stool
Fluid retention
Pruritus

47
Acute Liver GvHD: Grading
* Stage 1 - Bilirubin 2 to 3 mg/dL
* Stage 2 — Bilirubin 3 to 6 mg/dL
* Stage 3 — Bilirubin 6 to 15 mg/dL
* Stage 4 — Bilirubin >15 mg/dL

48
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Acute Liver GvHD: Differential Diagnosis

* Hepatic Veno-Occlusive disease (VOD)
* Hepatic infections

* Chemotherapy effects

* Drug toxicity

49

Other Acute GvHD
Manifestations

50
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Other Acute
GvHD
Manifestations

« Skin, liver, and gastrointestinal tract are the
principal target organs in patients with acute
GVHD.

Less commonly, involvement of the hematopoietic
system, eyes, kidneys, and lungs has been
described.

Changes in these other organ systems cannot be
used to establish the diagnosis of acute GVHD.

Hematopoietic Involvement Ocular Involvement Renal Involvement Lung Involvement
Can result in thymic atrophy, Can result in photophobia, Can manifest as nephritis or Can manifest as interstitial
cytopenias (especially. hemorrhagic conjunctivitis, and nephrotic syndrome (eg, pneumonitis.
thrombocytopenia), and lagophthalmos (inability to shut the membranous nephropathy).

hypogammaglobulinemia eyes completely).

(especially IgA deficiency).

ForEd_____ _ ___ _
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Poll Everywhere

* Patient is 197 days status post matched related stem cell transplant.
* Presents to clinic with maculopapular rash covering 20% body surface area
* Experienced sunburn 1 week ago
* Current medications: Valtrex, Bactrim, Norvasc, and Lorazepam.

* What is the most likely etiology of the Rash?

a. Drug allergy to Bactrim
b. Acute GvHD
c. Persistent sunburn affect
d. Chronic GvHD
53
= ]|
- & When poll is active, respond at pollev.com/unclcn é
% Text UNCLCN to 22333 once to join
BUNE | e,
UNC Lineberger Cancer Network
What is the most likely etiology of the Rash?
Drug allergy to Bactrim
Acute GvHD
Persistent sunburn affect
Chronic GvHD
dnwered hy ‘h n vervwhere
I!. Start the presentation to;oel:rmmw la‘v s{wenshme:lw:!efmw n\e-.»nt-:sueen Get help at pollev.com/app -!I
54
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Acute GvHD Severity

55

| — Stage 1 or 2 skin involvement; no liver or gut
involvement; ECOG PS 0

Il — Stage 1 to 3 skin involvement; Grade 1 liver :
or gut involvement; ECOG PS 1 ACUte GVH D Severlty

11l — Stage 2 or 3 skin, liver, or gut involvement; Gradi ng (G lucksbe rg)
ECOG PS 2

IV —Stage 1 to 4 skin involvement; Stage 2 to 4
liver or gut involvement; ECOG PS 3

56
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* A—Stage 1 skin involvement; no liver or gut

International Bone involvement
M arrow Tra nspla nt . :?V;f}ssglses;|2r:tr1volvement; Stage 1to 2 gut or
Registry Severity Index « C-Stage 3 skin, liver, or gut involvement

* D —Stage 4 skin, liver, or gut involvement

57

Poll Everywhere

* Qur previous patient with rash on 20% of BSA consistent with acute
GvHD. Now presents at day +97 post transplant with worsening rash
now covering 40% of BSA.

* What grade of skin GvHD does this patient have now?
Grade 0
Grade 1
Grade 2
Grade 3

o 0o oo

58
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|i. W
@ When poll is active, respond at pollev.com/unclcn J
% Text UNCLCN to 22333 once to join

BUNC | S
UNC Lineberger Cancer Network

What grade of skin GvHD does this patient have now?

Grade 0
Grade 1
Grade 2

Grade 3

(< GVHD Prophylaxis >’
60
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GVvHD Prophylaxis

Prophylactic strategies focus on T-cell suppression in the
recipient.

Calcineurin inhibitors: Inhibit prolifereation and activation of
T-cells

* Tacrolimus (Tac)
* Cyclosporine (CyA)
Methotrexate (MTX): antimetabolite and folate antagonist,
attenuates T-cell activation at low noncytotoxic doses

Mycophenolate mofetil (MMF): prodrug of the
immunosuppressant mycophenolic acid (MPA)

* MPA has a potent cytostatic effect on lymphocytes

61

GVvHD Prophylaxis: CNI + MTX/MMF

¢ 2 Randomized trials in the 1990s showed Tac/MTX significantly superior to Cya/MTX in
prevention of Gr II-IV aGvHD and extensive cGvHD in HLA-matched sibling and unrelated donors.

* No significant difference in overall survival or relapse free survival

* Single center phase Il randomized trial compared Tac/MTX to Tac/MMF showed Tac/MTX more
effective in preventing severe aGvHD

62
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GVHD Prophylaxis: MTX vs MMF

* CIMBTR Study
* 3979 matched sibling donors and 4163 unrelated donors

* Significantly inferior GVHD and survival outcomes with CSA + MMF
compared with Tac + MTX, CSA + MTX, and Tac + MMF in myeloablative
transplantation

* Suggesting an advantage of MTX over MMF for GVHD prevention.

63

GVvHD Prophylaxis: Sirolimus

First commercially available mTOR inhibitor

Suppresses cytokine driven cell growth and proliferation and blocks co-stimulatory signals
- Dosing: 12 mg load x 1, followed by 4 mg daily
- Target level 3 -12 mcg/ml

Sirolimus Toxicities
* increased risk of SOS with CNI or MTX or when used following ablative doses of busulfan

* increased risk of MAHA in combination with CNI

64
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GVHD Prophylaxis:
Post Transplant
Cyclophosphamide
(PTCy)

Cyclophosphamides potent and selective activity against
alloreactive donor T cells, resulting in low incidences of
GVHD and transplant-related mortality (TRM).

Allows us to perform HLA mismatched transplants

PROGRESS | trial NCT02208037
* BMT-CTN trial evaluating novel approaches for GVHD prevention
using reduced intensity conditioning
* PTCy + Tac + MMF is associated with lower rates of severe acute
GVHD and chronic GVHD requiring immunosuppression without a
significant impact on overall survival or relapse compared with Tac +
MTX.!

65
GVvHD Prophylaxis: T-Cell
Depletion
* In vivo T-cell depeletion
* Antithymocyte Globulin Products (ATGs)-
polyclonal immunoglobulins directed
against antigens expressed on human T
lymphocytes.
* Exvivo T-Cell depeletion
* Removing T-cells from the donor stem cells
66
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Gever, tesn; Pre-meds to prevent
4.5 mg/kg total in hypotension, 2 A p.
295 A % infusion reactions,
v divided doses (UNC rigors, flu-like :
specific) A formulations are NOT
RS YD interchangeable
Mucositis,
o 2
5-15 mg/m? on Days prolongeq Depot effect if fluid-
+1,+3, +6, +11 (day neutropenia,
v 4 overloaded; Increased
FALMEX for MUD Hansiont toxicity with nephrotoxicity
only) hepatotoxicity Y P
HTN, A BG,
Dose to goal troughs nephrotoxicity, Watch for significant drug
VPO CSA 200-400 neurotoxicity, interactions
Tacrolimus 5-10 hyper/hypoK, (azoles/clarithromycin)
(UNC specific) hypoMg, tremors

67

Treatment of Acute
GvHD

68

ForEd. ... . ___ _



UNC Lineberger Cancer Network Presented on December 14, 2022

~ Acute GvHD Treatment

® Depends on site of disease and disease severity

® Topical steroids
- Creams/ointment- Triamcinolone, Clobetasol, Desnonide, etc.
“Topical” agents such as beclomethasone, budesonide and/or dexamethasone rinse

® Systemic corticosteroids (1-2 mg/kg)
- To divide or not to divide?
- Taper to 1 mg/kg “relatively” fast then slow taper (months)
- Adjustments in anti-microbial prophylaxis

69

Steroid Therapy: Supportive Management

Steroid induced hyperglycemia (even in those without pre-existing diabetes)

Insomnia

Mood disturbances/psychosis

Cataracts/Osteoporosis (long term use)

Muscle weakness

INFECTION!

70
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Infection Prevention

Anti-bacterial prophylaxis (Penicillin or
Levaquin in neutropenic patients)

Anti-fungal prophylaxis: Posaconazole
or voriconazole versus fluconazole

* Posaconazole results in fewer fungal-infection
related deaths in those being treated for GVHD
versus Fluconazole

Anti-PJP prophylaxis (Bactrim,
pentamidine, Dapsone, or atovaquone)

Shingles prevention- Valtrex

Probability of Onset of Infection (%)

,._..4..{

NEJM 2007;356(4):335-47

o lo 2 3 4o s 6 70
Days after First Dose of Study Drug

71

develops declining counts

¢ BK viruria/viremia

Infection Monitoring

* Hematuria +/- clots, dysuria, bladder spasm
* CBIl and intravesicular cidofovir if symptomatic

* Weekly monitoring for viral reactivation of CMV
* Weekly EBV monitoring in patients who have received ATG
* Other virals not routinely checked but should be considered if patient

72
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Poll Everywhere

Back to our previous patient. Patient with grade 2 acute skin GvHD with
rash on 40% BSA. Patient used Triamcinolone cream TID for 1 week
with no improvement in rash. You decide to start Prednisone 1mg/kg
(40mg/day). Patient is not neutropenic and already taking prophy
Valtrex and Bactrim. What other medications should you start?

Levaquin and Fluconazole
Levaquin and Posaconazole
Penicillin and Fluconazole
Penicillin and Posaconaozle

oo oo

73
Ii. -il
& When poll is active, respond at pollev.com/unclcn e
% Text UNCLCN to 22333 once to join
NI( -
UNC Lineberger Cancer Network
What other medications should you start?
Levaquin and
Fluconazole
Levaquin and
Posaconazole
Penicillin
and
Fluconazole
Penicillin
and
Posaconaozle
Pawered hy ‘h Pall Fvervwhere
I!- Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app .ﬂ
74
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Steroid Refractory Disease

.

~30-50% of GVHD patients
* Fail to improve after 5 days or worsening in 72 hours

.

Inability to taper steroids with significant disease flare

Ruxolitinib, UV/ECP therapy, Infliximab, Basiliximab, Tocilizumab, Rituximab, MMF,
sirolimus

.

.

Visceral disease typically more refractory than skin (especially liver)

75
e aGVHD is a common complication of
allogeneic stem cell transplant
e Recipients with unrelated, mismatched,
PBSC donors are at highest risk
AC u te G V H D *  Acute GVHD commonly affects skin, GI
tract, liver
S u m m a ry ¢ CNI, MTX, MMF, PTCy and ATG are all
commonly used to prevent GVHD
*  First-line treatment of acute GVHD is
high-dose steroids
76
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Chronic GVHD

77

Chronic GvHD: Definition

pically after 100 days
mmmm  More recently, cGVHD is defined/characterized

¢ A different effector cell than aGVHD
¢ Different clinical manifestations than aGVHD
¢ Meets certain diagnostic/descriptive criteria (organ system specific)

Time of Symptoms Presence of Acute Presence of Chronic
Category after HCT or DLI GVHD Features* GVHD Features*

Acute GVHD

Classic acute GVHD =100d Yes No

Persistent, recurrent, or late-onset acute GVHD >100 d Yes No
Chronic GVHD

Classic chronic GVHD No time limit No Yes

Overlap syndrome No time limit Yes Yes

GVHD indicates graft-versus-host discase; HCT, hematopoictic cell transplantation; DLI, donor lymphocyte infusion.

*See Table 1 for features. .
Filipovich AH et al. Biol Blood and Marrow Transplant 2005;11:945-955.

78
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Chronic GvHD: Overview

« Syndrome of variable clinical features that resembles
autoimmune and other immunologic disorders (eg,
scleroderma, Sjogren's syndrome, primary biliary cirrhosis,
bronchiolitis obliterans)

« Clinical manifestations may be wide spread or they may be
restricted to a single organ or site.

» major cause of morbidity and mortality after allogeneic HCT,

« Patients have impaired physical, social, and psychological well-being
and impaired quality of life.

79

Risk Factors

80
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Chronic GvHD Risk
Factors

Grade of Acute | Incidence of

* Biggest risk factor for development of .
CGVHD is prior aGvHD GVHD Chronic GVHD

0 28%
I 49%
Il 59%
1] 80%
v 85%

81

* HLA Disparity (HLA mismatched unrelated donor
1.57X more likely vs matched related donor)

Chronic GvHD Risk Factors ~ * Agefdonorandorrecipient
* Sex mismatches
* Graft source (PBSC > BM)

* Recipient of DLI (donor lymphocyte infusion)

82
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Clinical Manifestations

83

Chronic GvHD: Clinical Manifestations

Resemble acute states with chronic inflammation

Ch ic GVHD
Acute GVHD Manifestation ro.nlc )
Manifestation

Skin Rash, erythema, pruritis, Sclerodermatous changes, decreased
exfoliation elasticity
Malabsorption, weight loss, strictures,
Gut Diarrhea P g

stenosis

Eyes, Lungs,
Joints,

Frequently involved (dry eyes, decreased

Miialjicles lung capacity, contractions of joints

84
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Chronic GvHD: Clinical
Manifestations

* For each involved organ system there may be
* diagnostic features- which are sufficient to diagnose cGVHD
« distinctive features - which, alone, are not sufficient to diagnose cGVHD

* "common" features - which may be associated with both cGVHD and
aGVHD

85
Chronic GvHD: Skin, Nails, Hair
Skin Nails
* Diagnostic * Distinctive:
* Poikiloderma « Dystrophy
* Lichen planus like features « Longitudinal ridging, splitting, or brittle features
* Sclerotic features * Onycholysis
* Morphea-like features * Pterygium unguis
* Lichen sclerosus-like features * Nail loss
* Distinctive
* Depigmentation Scalp and Body Hair
* Common * Distinctive
* Erythema *  New onset alopecia
* Maculopapular rash * Scaling, papulosquamous lesions
* Pruritus
86
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Graphic 76298 Version 2.0
© 2022 UpToDate, Inc. and/or its affiliates
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Chronic
GVHD:
Mouth

Diagnostic

e Lichen-type features
* Hyperkeratotic plaques
* Restriction of mouth opening from sclerosis

Distinctive

* Xerostomia

* Mucocele

* Mucosal atrophy

¢ Pseudomembranes
* Ulcers

Common

* Gingivitis
* Mucositis
* Erythema
 pain

90
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Eyes

I Chronic GvHD:

* None

¢ New-onset dry, gritty, or painful eyes

¢ Cicatricial conjunctivitis
e Keratoconjunctivitis sicca

¢ Confluent areas of punctate
keratopathy

91

Chronic
GVHD:
Genitalia

e Lichen planus- like features
¢ Vaginal scarring or stenosis

e Erosions
e Fissures
* Ulcers

92
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Chronic GvHD: Gi Tract

* Esophageal web
e Strictures or stenosis in the upper to mid third of the
esophagus

e None

93

¢ Bronchiolitis obliterans
diagnosed with lung biopsy

Chronic GvHD:

¢ Bronchiolitis obliterans
diagnosed with PFTs and
radiology

ﬁ

94
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Chronic GvHD:
Muscles,
Fascia, Joints

Diagnostic:

Distinctive

e Fasciitis

¢ Joint stiffness or
contractures
secondary to sclerosis

e Myositis
¢ Polymyositis

e

Chronic GvHD:
Liver

* No diagnostic or distinctive features

* Common features: acute and chronic GvHD
* Abnormal LFTs (>2x upper limit of
normal)

* Typically bilirubin, Alk Phos, and ALT
elevated

* Isolated hepatic cGvHD suspected with no
other diagnostic features of cGvHD in other
organs, liver biopsy should be performed.

96
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Chronic GvHD: Common Features

* Mouth — Gingivitis, mucositis, erythema, and pain are common to both cGVHD
and aGVHD

* Gastrointestinal — Anorexia, nausea, vomiting, chronic diarrhea,
malabsorption, weight loss, and failure to thrive (in infants and children) are
common to both cGVHD and aGVHD

97
* Can be difficult due to wide range of possible affected orangs
Chronic GvHD: and varying presentations.
Grading/Severity
* NIH grading system
Severity of cGVHD Description
Mild cGVHD  Involves only 1 or 2 organs/sites (EXCEPT lung) with no clinically significant
functional impairment (maximum score of 1 in all affected organs/sites)
Moderate cGVHD * Involves at least 1 organ/site with clinically significant but no major disability
(maximum score of 2 in any affected organ/site OR
3 or more organs/sites with no clinically significant functional impairment
(maximum score of 1 in all affected organs or sites).
* A lung score of 1 will also be considered moderate cGVHD
Severe cGVHD + Indicates major disability caused by cGVHD - score of 3 in any organ or site,
® A lung score of 2 2 will also be considered severe cGVHD
98
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Treatment of Chronic
GVHD

99

cGVHD Treatment

Long term goal of therapy

is for patient to develop
immune tolerance and
decrease morbidity

Recognize this goal is
reached when able to

taper immunosuppressive
agents without a flare of
symptoms.

100
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Steroids

Ibrutinib

Ruxolitinib

cGVHD
Treatment cole
Options - e

* ECP

Belumosudil

Calcineurin inhibitors

Emerging sciences

101

Initial Treatment

Dependent on site and severity of cGVHD

Corticosteroids- mainstay of treatment

e Prednisone 0.5-1mg/kg/day
¢ 1-2 weeks, taper by 10-15% every 10-14 days

Only 50% or patients have a treatment response

* 50% of patients will require alternative treatment within 2 years

<20% patients alive and without disability at 4 years

https://www.ncbi.nlm.nih.gov/books/NBK543657/

102
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Ibrutinib (Imbruvica)

* Inhibits b- cell and cytokine receptor pathway
* FDA approved 2017 for treatment of cGVHD after failure of one or more lines of therapy
* Dosing- 420mg PO daily

* Toxicities
 Fatigue, nausea, diarrhea, muscle spasms, bruising, pneumonia

103

lbrutinib (Imbruvica)

Ibrutinib showed clinically meaningful and sustained responses in patients who

have failed 21 prior treatment for chronic GVHD

* ORR: 67%
® 71% had a sustained response of 220 weeks
e Similar response rate across all affected organs

Patients experienced reductions in corticosteroid doses while receiving ibrutinib

Blood. 2017;130(21):2243-2250

104
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Tyrosine kinase FDA approved
inhibitor 2021 for treatment
« Inhibits JAK % of cGVHD in
patients after
failure of one or
more lines of

Ruxolitinib el
(Jakafi)

Toxicities-
cytopenias, CMV
reactivation,
hyperlipidemia

105
REACH3: ORR at Wk 24 in Patients With Steroid-Refractory Chronic GVHD Treated
With Ruxolitinib
100 4
]
z e

80 1 Responders 82(49.7) 42 (25.6)
= . R 11(6.7) 5(3.0)
;;_\_ 60 . PR 71(43.0) 37(22.6)
a 49.7 Nonresponders
< = Unchanged response 9(5.5) 15(9.1)
-g 40 = Mixed response 10 (6.1) 17 (10.4)
S 25.6 * Progression 4(2.4) 21(12.8)
Q - Other* 5(3.0) 9(5.5)

20 A = Unknown 55(33.3) 60 (36.6)

*Patients with additional systemic therapies and investigator-assessed
0 4 CR/PR. 'Death, early discontinuation, or missing data.
RUX (n = 165) BAT (n = 164)
* ORR was significantly higher with RUX
NEJM. 2021;385:228. Ruxolitinib PI.
106
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FDA approved 2021 for treatment
of cGVHD in patients after failure
of two or more lines of therapy

Dosing- 200mg PO daily with food
Belumosudil

Toxicities- Fatigue, shortness of
breath, muscle spasmes,
headaches, nausea, diarrhea

107

ROCKstar: ORR in Patients With Steroid-Refractory Chronic GVHD Treated With

Belumosudil
1001 77%
4% (95% Cl: 65%-87%) * Median time to response: 5 wk
(95% CI: 62%-84%) P <.0001 (range: 4-66)
801 P <.0001

§ 607 * Prespecified statistical significance
P was achieved as lower bound of

S 401 the 95% ClI of ORR exceeded 30%

204

Belumosudil Belumosudil
200 mg QD 200 mg BID aa. .
(n=66) (n = 66) Blood. 2021;38:2278. Belumosudil PI.

108

ForEd. ... . ___ _ 54



UNC Lineberger Cancer Network Presented on December 14, 2022

* Widely used in mucocutaneous cGVHD
as 2" line therapy in steroid refractory
patients

Extracorporeal
Photopheresis « Effective in up to 80% of patients

(ECP)

* Paired sessions every 2 weeks

* Reassessment at 3 months

109

* Takes advantage of the ability to sensitize and alter
the functionality of T-Cells

E C P * Use of photosensitizing agents such as psoralen,
followed by UVA exposure
* Allows intercalation of lymphocyte DNA
leading to eventual apoptosis of lymphocytes

110
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ECP

* Blood is taken from CVC and run through a cell separator. T cells are removed and
remaining blood is returned to the body.

* Lymphocytes are mixed with 8-methoxypsoralen or UVADEX (photosensitizing agents)

* Lymphocytes are exposed to UVA light, which activates the agents to intercalate
lymphocyte DNA and induces apoptosis

* Lymphocytes are re-infused back into the body

111

Withiraw whol blood i
®_ Centrifuged to

separate leukocytes

Red blood cells and
plasma returned to
patient continuously

\e o Leukocytes are
Treated leukocytes ‘\.—’é‘/ treated with UVADEX

promptly reinfused

WML SRR W ik O Extracorporeal photopheresis (ECP) induces cell death in treated cells, which

) in turn initiates a cascade of immunomodulatory activities involving regulation
http://qga.therakos.com/how-photopheresis-works/

of important immune cells and cytokines?#*14

112
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ECP

* Use of ECP has been shown to be particularly useful in patients with:
* Steroid refractory cutaneous acute GVHD (used as steroid sparing option)
* Mucocutaneous manifestations of GVHD

* Treatments are done initially weekly, then decreased to every 2 weeks
as tolerated by symptom relief and clinical symptom resolution

113

cGVHD
summary

Chronic GVHD represents a significant unmet need
for patients undergoing allogeneic SCT and is
leading cause of non relapse mortality

Chronic GVHD mimics the
autoimmune/immunologic diseases
Corticosteroids remain frontline therapy
Treatment of steroids refractory disease

¢ lbrutinib, Ruxolitinib, Belumosudil, ECP
Current clinical trials are aiming to better define

cGVHD and assess agents for their utility in the
management of cGVHD.

114
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* Graft vs Host disease does have
some benefit

Bright
r I g * Immune response for attacking
. normal/healthy cells is also
S I d e destroying surviving cancer cells.
* Graft vs tumor/leukemic effect
* Lower Relapse rate

115
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Questions/Comments?

Pawered by MM Pall Fvervwhere
I!. Start the presentation to see live content. For screen share software, share the entire screen. Get help at poliev.com/app .!I
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UNC Lineberger Cancer Network

Email: unclen@unc.edu
Call: (919) 445-1000
Send us an email to sign up for our monthly e-newsletter.
Check us out at unclcn.org

THANKYOU FOR PARTICIPATING!

n facebook.com/unccn O @unc_cn
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To collect CE Credit,
please wait for UNCLCN
to end the Zoom video.

The Learning Portal only
receives Zoom attendance data
after the Zoom video has ended.

AFTER THE WEBINAR

122

ForEd_____ _ ___ _ 61



