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Objectives:

 Review evidence-based guidelines for OM prevention & treatment 2 01 9
— MASCC/ISOO Clinical Practice Guidelines v.2 (2014) SAN FRANCISCD

SAN FRANCISCO

— POGO Guidelines for OM Prevention in Children (2017) AAKES EXCELLEN

* Discuss approaches to assess and manage mucositis pain in children
* Briefly review recent RCT and Clinical Trials on OM in children

Patient: “Doctor, | get a terrible pain in my eye when |
drink a cup of coffee.”
Doctor: “Try taking the spoon out.”




Main Strategies Used to Manage
Chemotherapy or Radiation-induced OM

Oral care protocols

Antimicrobial agents (chlorhexidine)
Anti-inflammatory agents (benzydamine)
Cytoprotective agents (glutamine)
Biological response modifiers (palifermin)
Physical therapies (cryotherapy and PBM)
Anesthetics

Analgesics (opioids for pain management)
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Main Strategies Used to Manage b
Chemotherapy or Radiation-induced OM 91
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Evidenced-based Clinical Practice Guidelines B
of the Mucositis Study Group of MASCC/ISOO 2019

21-23 JUNE

 First published in 2004; most recently updated in 2014 SAN FRANCISCO
. - . T . SUPPORTIVE CARE

— The leading clinical practice guidelines for mucositis care MAKES EXCELLENT

Lalla, Rajesh V., et al. "MASCC/ISOO clinical practice guidelines for the management of mucositis secondary to cancer therapy." Cancer 120.10 CANCER CARE POSSIBLE

(2014): 1453-1461.

7 sections on Oral mucositis (and 1 on GI):

Basic oral care

Growth factors and cytokines

Anti-inflammatory agents

Antimicrobials, coating agents, anesthetics, and analgesics
Laser and other light therapy (photobiomodulation, PBM)
Cryotherapy

Natural and miscellaneous agents

NOoO Ok wWwh =~

 Based on systematic reviews of the evidence for various interventions
« 8279 articles identified = 1032 for detailed review = 570 qualified final
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TABLE 1. Criteria for Each Level of Evidence

TABLE 2. Criteria for Each Guideline Category

Evidence obtained from meta-analysis of multiple, well-designed, = Recommendation
controlled studies; randomized trials with low false-positive and
false-negative erors (high power). Suggestion

Evidence obtained from at least 1 well-designed experimental
study; randomized trials with high false-positive and/or false-
negative errors (low power).

Evidence obtained from well-designed, quasi-experimental studies  No guideline
such as nonrandomized, controlled single-group, pretest-postt- possible
est comparison, cohort, time, or matched case-control series.

Evidence obtained from well-designed, nonexperimental studies,
such as comparative and correlational descriptive and case
studies.

Evidence obtained from case reports and clinical examples.

Adapted from Somerfield MR, Padberg JR, Pfister DG, et al. ASCO clinical
practice guidelines: process, progress, pitfalls, and prospects. Class Pap
Curr Comments. 2000;4:881-886.”"

Reserved for guidelines that are based on level | or
level Il evidence.

Used for guidelines that are based on level lll, level
IV, and level V evidence; this implies panel
consensus regarding the interpretation of this
evidence.

Used when there is insufficient evidence on which
to base a guideline; this implies 1) that there is
little or no evidence regarding the practice in
question, or 2) that the panel lacks consensus
on the interpretation of existing evidence.

S
Strong Recommends Do NOT use
Weaker Favors Did NOT support
Insufficient No Guideline possible 0% m il
(i
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TABLE 4. MASCC/ISOOQ Clinical Practice Guidelines for Oral Mucositis®

RECOMMENDATIONS IN FAVOR OF AN INTERVENTION (o, strong evidence suppons effectiveness in the trestment setting listed):

1. The pand recammend's that 30 min of ard ayathempy be used to pevent ard mucosits n patents mosving bolus S-flucmuract chemathampy (1.

2. The pand recammend's thet moommblnant human keratinocytes growth facios1 (KGF-1/paifermin) be usad © prevent oml mucosttis (at a dose of 60
H3/g per dany for 3 days prior © condRlioning teatment and for 3 days after ransplant) in patients mosving high-dose chemotherapy and otal body
iradiation, folowed by autblogous stn cell tansplantation, for a hemablogicd maigrancy ().

3. The pand recammend's that ow-level laser therapy (waveleng®h at 650 rm, power of 20 mWV, and each square cantmeter Taated with the required
time to a tesue enagy dose of 2 Vam?), be usad to prevent ord mucosits n pafents receiing HSCT condifanad with high-dose chemotherapy, with 2 01 9

or without tated body irmdataon ().
4. The pand recammend's thet mtentcontoled anagesa with marphine be used © freat pan due © ord mucostis in patients undegang HSCT (Il.
5. The pand recammend's that berzydamine mouthwash be usad © grevent oml mucosttis in patients with head and nadk canoar receing maoderate

daosa radistion thempy (up to 50 Gy), without concomitint chemoterapy (). 21 .23 JUNE
SUGGESTIONS IN FAVOR OF AN INTERVENTION (o, wasker avidence supports effectveness n $e trastment setting lised):
1. The pand sugges!s that ord care protocols be used 1o prevent oml mucosites in al age groups and acrass dl cancer restment modalites (Il s‘”»'a_‘"c'.sco
2. The pandl suggests that ord coyatherapy be used © preverd oml mucasits in patients receiving high-dose maiphalan, with or without total body brrads SUPPORTIVE CARE
ation, as condifaning for HSCT ().
3. The pand suggests that bw-level laser herapy (wavelsng® amund 632 8 rnm) be used to pewnt ord mucosits in patients undemydng radiotherapy, MAKES EXCELLENT
witiout concamitart chamatherapy, kr head and neck cancer (Il CANCER CARE POSSIBLE

4. The panel suggests that tansdernal fartanyl may be effective © tree! pain dues © oral mucositis in patients mosving conventona o high-dose
chamotierapy, with or without ot body Iradiation ().

5. The pand suggests that 2% marphine moutiwash may be eflactive to teat pan due 1o oml mucasits In patients recaving chemoradinton for head
and neck cancer (Il

6. The panel suggests that 0.5% doxepin mouthwash may be affectve to feat pain due to ord mucosits (V).

7. The pand suggests that systsmic zinc sugplements administered orally may be of banefit © revent oml mucosits in oml cancer patients moaving
radiston herapy o chemaradiation ().

RECOMMENDATIONS AGAINST AN INTERVENTION {e, stong evidence ndcates iick of eflectivensss in the tmatnert satting listed):

1. The pand recammend's that PTA (payriysdn, tabramydn, amphatericn B) and BCoG (bacitradn, clatdmanole, gertamidcn) anfmicrabial bzenges and
PTA paste not be usad to grewnt ord mucostis in patients mosving mdation thempy for head and nedk cancer (il

2. The panal recammends thet Beganan antimicmobll mouthwash not be used © prevert ord mucosttis in patients mosiving high-dose chemotherapy,
with o without ot bady radiation, for HSCT (i), or In matents receiving radiaton herapy o concomitant chemomdaton for head and neck cancer

.

3. The pand recammends thet sucraifate mouthwash not be used to prever? ord mucosits n matents receiing chemathempy for canoer {I), or In
patients recaving radiation therapy () or concamitant chemoradinton (i) for head and nadk cancer.

4. The pand recammends that sucralfate mouthwash not be used 1o teat aral mucosits in paternts recaving chemotherapy for cancer (l), or in patents
recaivng radinton herapy (i) for head and neck canoee.

5. The panel recamrnends fat intravenous ghutamine nat be used 1o prevent ord mucostis in patients recaiving high-doses chernathampy, with or without
1ot body rmdaton, for HSCT (Il).

SUGGESTIONS AGAINST AN INTERVENTION (o, waaker evidence indicates iick of effectiveness in the tmatrment setting listad):

1. The pand suggests that chiodhiaddine mouthwash not be used © prevert ord mucostis in patients mosiving radiation thampy for head and nedk can-
oar (D).

2. The panel suggests that grandocyis-macroghage-colony-stimuining factor mouthwash not be used © prevert ord mucostis in patients mosiving
high-dose chemnathemigy, for aublogous o dlogendc stam call ransplartation ().

3. The panal suggests that misoposiol mouthwash not be used to prewnt od nucosits n patents moaving mdaton fhierapy for head and neck can-
oar (H).

4 The pand sugges!s that systemic pentoxdfyline, administered oraly, not be used 1o peverd od mucosits n patents undemgong bone marmw rans-
plartation ().

5. The pane suggests that systemic pllocapine, administsmd omly, nat be used © prevent oml mucasites in patients recaiving radiation therapy for
hoad and nack cancer (lll), or in patients mosving high-dase chamotherapy, with o witiout oial body Imadiation, for HSCT ().

Arbmeatons: Gy, grays; HSCT, hamatopaetc som ool ramsphmaton; MASCCASOO, Mutnatonal Amocaton of Suppartve Care in Cancor and nsorna-
2onal Socioty of Orad Onodogy; mW, millwat; nm, nanomatars
*Lowi of evidence for aach guidaine is in brackats aftor $0 guideline stxtemant.
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MASCC/ISOO Clinical Practice Guidelines for OM 2014

RECOMMENDATIONS IN FAVOR OF (strong evidence) 2019

21-23 JUNE
- Oral Cryotherapy x 30 min to prevent OM in pts receiving 5FU 3o oaae
MAKES EXCELLENT
CANCER CARE POSSIBLE

* Low level laser therapy to prevent OM in HCT using HD chemo +/- TBI

 KGF (Palifermin) to prevent OM in Chemo+TBI auto-HCT for heme Ca
 Benzydamine MW to prevent OM in H&NC w/ moderate RT w/o chemo
* Morphine PCA to treat pain due to OM in pts receiving HCT

The Multinational Association of Supportive Care in Cancer - Annual Meeting 2019+ www.mascc.org/meeting
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MASCC/ISOO Clinical Practice Guidelines for OM 2014

P .
i
|

2019
RECOMMENDATIONS IN FAVOR OF (strong evidence) 21-23 JUNE

SAN FRANCISCO

SUPPORTIVE CARE
MAKES EXCELLENT

* Oral Cryotherapy x 30 min to prevent OM in pts receiving SFU  ciuces cuse posse

* Low level laser therapy to prevent OM in HCT using HD chemo +/- TBI

 KGF (Palifermin) to prevent OM in Chemo+TBI auto-HCT for heme Ca
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Summary of MASCC/ISOO Clinical Guidelines

Basic oral care
Growth factors and cytokines
Anti-inflammatory agents

Antimicrobials, coating agents, anesthetics, and analgesics
Laser and other light therapy (PBM)

Cryotherapy

Natural and miscellaneous agents

2019

21-23 JUNE
SAN FRANCISCO

SUPPORTIVE CARE
MAKES EXCELLENT
CANCER CARE POSSIBLE

';‘t’::f‘gtcs FOR AGAINST
Strong Recommends Do NOT use
Weaker Favors Did NOT support

Insufficient No Guideline possible
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Summary of MASCC/ISOO Clinical Guidelines mh

1. Basic oral care 2019
» Favors oral care protocols (toothbrushing, flossing, daily mouth rinse) for all to prevent OM 21-23 JUNE

* Do NOT use Chlorhexidine (at least not for H&NC RT) to prevent OM SAN FRANCISCO

SUPPORTIVE CARE
MAKES EXCELLENT
CANCER CARE POSSIBLE

Growth factors and cytokines
Anti-inflammatory agents
Antimicrobials, coating agents, anesthetics, and analgesics
Laser and other light therapy (PBM)
Cryotherapy

Natural and miscellaneous agents

BRUSHING

S A e

Biswas, Kumar, et al. "A mediated model of the effects of human resource management policies and practices
on the intention to promote women: An investigation of the theory of planned behaviour." The International
Journal of Human Resource Management 28.9 (2017): 1309-1331.
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Summary of MASCC/ISOO Clinical Guidelines m‘

1. Basic oral care 2 0 1 9
» Favors oral care protocols (toothbrushing, flossing, daily mouth rinse) for all to prevent OM

21-23 JUNE

* Do NOT use Chlorhexidine (at least not for H&NC RT) to prevent OM SAN FRANCISCO
. . . . . . SUPPORTIVE CARE

*  No guideline about which mouth rinse is best = use anything regularly MAKES EXCELLENT

CANCER CARE POSSIBLE

Growth factors and cytokines
o Saline
Anti-inflammatory agents S

Antimicrobials, coating agents, anesthetics Mixed medication mouthwashes

Laser and other light therapy (PBM) Calcium phosphate
Cryotherapy Chlorhexidine with chemo

Natural and miscellaneous agents

N o OB
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Summary of MASCC/ISOO Clinical Guidelines w

Basic oral care

. Growth factors and cytokines ggﬂu"gﬁ
« Recommends KGF (Palifermin) to prevent OM in HD chemo + TBI HCT for heme Cancers :::p::;::'ci‘;:
* Did NOT support GM-CSF to prevent OM in HD chemo for auto- or allo- HCT NS Ensrce
*  No guidelines for many others

Anti-inflammatory agents GMCSF and KGF for other settings

TR , Fibroblast GF-20
Antimicrobials, coating agents, anest KGE-2

Laser and other light therapy (PBM) GCSF

Cryotherapy Tra n;fc-)(rjming lG(I;:beta
piderma
Milk-derived GF extract
IL-11
ATL-104
rHu-intestinal trefoil factor

Natural and miscellaneous agents

The Multinational Association of Supportive Care in Cancer - Annual Meeting 2019 - www.mascc.org/meeting
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Summary of MASCC/ISOO Clinical Guidelines &‘

Basic oral care

Growth factors and cytokines 2’2 931 9
1-23 JUNE
. Anti-inflammatory agents SAN FRANCISCO

SUPPORTIVE CARE
MAKES EXCELLENT

*  Recommends Benzydamine MW to prevent OM in RT for H&NC (< 50 Gy) w/o chemo S TR
*  No guideline to extend to RT >50 Gy o

* Did NOT support Misoprostil MW to prevent OM in RT for H&NC OrgoteinAzelastine

*  No guideline about Amifostine to prevent OM nor others Mesalazine

Antimicrobials, coating agents, anesthetics, and analge Prostaglandin E2

Laser and other light therapy (PBM) 'mmu.noglobt.llms
Corticosteroids

Cryotherapy Indomethacin

Natural and miscellaneous agents Flurbiprofen
Histamine
Colchicine
Placentrex

The Muitinational Association of Supportive Care in Cancer - Annual Meeting 2019+ www.mascc.org/meeting



Summary of MASCC/ISOO Clinical Guidelines

Basic oral care
Growth factors and cytokines
Anti-inflammatory agents

. Antimicrobials, coating agents, anesthetics, and analgesics

* Recommends Morphine PCA to treat OM pain

SN
2019

21-23 JUNE
SAN FRANCISCO

SUPPORTIVE CARE
MAKES EXCELLENT
CANCER CARE POSSIBLE

* Favors Fentanyl patch, Morphine MW and Doxepine MW to treat OM pain in specific settings

* Do NOT use Antimicrobial lozenge & pastes (PTA, BCoG) to prevent OM w/ RT for H&NC
* Do NOT use Iseganan MW to prevent OM w/ HD chemo + TBI for HCT or RT +/- chemo H&NC

»  Did NOT support Sucralfate to prevent or treat OM w/ chemo or RT for H&NC
*  No guideline possible for any anesthetic nor many other agents

Laser and other light therapy (PBM)
Cryotherapy Acyclovir Cocaine

Natural and miscellaneous agents T T S = Sl
Nystatin Capsaicin

Glils Methadone
Povidone-iodine Ketamine
Fluconazole Nortryptiline
Topical Na Gabapentin
Hyaluronate

The Multinational Association of Supportive Care in Cancer - Annual Meeting 2019 - k. <SV
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Summary of MASCC/ISOO Clinical Guidelines -
Basic oral cr:rz m

Growth factors and cytokines 2 0 1 9
- 21-23 JUNE
Anti-inflammatory agents SAN FRANCISCO
. . . . . \ SUPPORTIVE CARE
Antimicrobials, coating agents, anesthetics, and analgesics MAKES EXCELLENT

CANCER CARE POSSIBLE

. Laser and other light therapy (PBM)

* Recommends Low level laser therapy to prevent OM in HCT using HD chemo +/- TBI

» Favors Low level laser therapy to prevent OM in RT alone (w/o chemo) for H&NC
*  No guideline for LLLT in other settings or for other emerging light Tx to prevent or treat OM

Cryotherapy
Natural and miscellaneous agents

The Multinational Association of Supportive Care in Cancer + Annual Meeting 2019+ www,masce.org/meeting
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Summary of MASCC/ISOO Clinical Guidelines |-
Basicoralc!rz m

Growth factors and cytokines 2 0 1 9
- 21-23 JUNE
Anti-inflammatory agents SAN FRANCISCO
. . . . . SUPPORTIVE CARE
Antimicrobials, coating agents, anesthetics, and analgesics MAKES EXCELLENT

CANCER CARE POSSIBLE

Laser and other light therapy (PBM)
. Cryotherapy

* Recommends cryotherapy to prevent OM with bolus dosing of 5-Fluorouracil

* Favors cryotherapy to prevent OM with HD Melphalan in HCT +/- TBI
*  No guideline for cryotherapy in other settings due to inadequate evidence

Natural and miscellaneous agents

The Multinational Association of Supportive Care in Cancer - Annual Meeting 2019+ www.mascc.org/meeting
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Summary of MASCC/ISOO Clinical Guidelines

Basic oral care

Growth factors and cytokines

Anti-inflammatory agents

Antimicrobials, coating agents, anesthetics, and analgesics
Laser and other light therapy (PBM)

Cryotherapy

. Natural and miscellaneous agents

» Favors zinc to prevent OM with chemo +/- RT for oral cancer

* Do NOT use IV Glutamine to prevent OM w/ HD chemo + TBI for HCT
*  No guideline for other natural agents d/t conflicting evidence

Vitamins A and E Manuka/kanuka oils
Honey Oral gel wafers

Aloe Vera Rhodiola algida
Chamomile Glutamine in other settings
Kamillosan Traumeel S

Chinese herbals Wobe-Mugos E
The Muitinational Association of Supportivee Indigowood root

2019

21-23 JUNE
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. Natural and miscellaneous agents

The Multinational Association of Supportive Care in Cancer - Annual Meeting 2019 - www.mascc.org/meeting

Summary of MASCC/ISOO Clinical Guidelines

Basic oral care

Growth factors and cytokines
Anti-inflammatory agents

Antimicrobials, coating agents, anesthetic
Laser and other light therapy (PBM)
Cryotherapy

Favors zinc to prevent OM with chemo +/- RT for oral cancer

* Do NOT use IV Glutamine to prevent OM w/ HD chemo + TBI for
*  No guideline for other natural agents d/t conflicting evidence

* Do NOT use Pilocarpine to prevent OM w/ RT +/- TBI in H&NC, or
* Do NOT use Oral Pentoxifylline to prevent OM w/ HCT

*  No guideline for other misc. agents d/t inadequate/conflicting evidence

0+ TBI for HCT
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Children are not just little adults

'

”M fﬂl %

l a
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b

Kid: Are ok
LEEL: Adulks

= Children and adolescents are more prone to develop OM
-Incidence rates range from 40% to over 80% among HCT

-

= OM interventions effective in adults likely similar in children BUT:
— Different pharmacokinetics and pharmacodynamics
— Varying levels of cooperation

— Different cancers and treatment regimens differ =
 same OM intervention may not work with different cancer therapies
* may interfere with anticancer effectiveness

The Multinational Association of Supportive Care in Cancer + Annual Meeting 2019+ www.mascc.org/meeting




Risk Factors for OM in Children BAL
2019

21-23 JUNE
Age SAN FRANCISCO

1 S PPORUVE CARi
Type of malignancy or HCT prkindrbbeadyemes
ALL, AML, Lymphoma, CER CARE POSSIBLE
Osteosarcoma, HCT
Pre-Tx oral health status
Prior mucositis

Nutritional status

» Patient-related

* Treatment-related

The Multinational Association of Supportive Care in Cancer - Annual Meeting 2019+ Www.masce.org neeting



Risk Factors for OM in Children

» Patient-related

* Treatment-related

Chemo commonly assoc. w/ OM in children

Cytarabine
Doxorubicin
Etoposide
Melphalan
Methotrexate

The Multinational ASsociation of SUpportive Care in Cancer - Annual Meeting 2019 +

Regimen
Dose
Route

Frequency of Administration
Short vs long duration of bolus

Excretion in saliva
Methotrexate, Etoposide

Absolute Neutrophil Count

Duration of neutropenia



Children are not just little adults Bk
N 2019
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Evidence re: Mucositis in Children
Receiving Cancer Therapy or HCT

,“,,d/‘m L
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Pediatric Oncology Group of Ontario (POGO) Mucositis —_—
Prevention Guideline Development Group 20172 2019

21-23 JUNE
* Building upon Cochrane Collaboration systemic review? and the MASCC/ISOQ san francisco

SUPPORTIVE CARE

clinical guidelines, with a pediatric focus. MAKES EXCELLENT

CANCER CARE POSSIBLE
- 3interventions showing benefit > cryotherapy, PBM, and KGF
— Did effectiveness differ between adults and children?
— Included RCTs of these 3 agents that included some children

« RCTs of any other agent for OM prevention conducted exclusively in children

¢ Qutcomes:
— severe oral mucositis
— mucositis of any severity
— Mucositis-related pain
— Adverse events associated with OM intervention

a. Sung L, Robinson P, Treister N, et al. BMJ Supportive & Palliative Care 2017;7:7-16. https://onlinelibrary.wiley.com/doi/full/10.1002/cncr.20163 /" J

b. Worthington HV, Clarkson JE, Bryan G, et al. Interventions for preventing oral mucositis for patients with cancer receiving treatment. Cochrane/
Database Syst Rev 2011;(4):CD000978. https://doi.org/10.1002/14651858.CD000978.pub5

The Multinational Association of Supportive Care in Cancer + Annual Meeting 2019+ www.mascc.org/meeting
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Summary of POGO Recommendations

1. Cryotherapy ok to offer cooperative children receiving chemo
or HCT with high risk of OM = weak, moderate-quality of evidence 2 01 9

—

21-23 JUNE
« 14 RCTs re: cryotherapy; 12 reported benefit. S48 FRANLIRCE
* Only 1 included children (youngest was 8 yo) MAKES EXCELLENT

CANCER CARE POSSIBLE

8 of 14 studies around 5-FU, which is rarely used in children
* Lacks pediatric-specific evidence, but low risk of harm
* Inexpensive and relatively easy to administer

 Most appropriate for use with regimens that have a short infusion time
and half-life (ex: Melphalan)

Cryotherapy No Cryotherapy Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% ClI
Mahood 1991 7 50 14 45 14.4% 0.45(0.20,1.01] 1991 oo
Casinu 1994 4 44 10 40 10.3% 0.36[0.12,1.07] 1994 1
Baydar 2005 0 45 3 54 2.0% 0.17[0.01, 3.22] 2005 ¢
Lillehy 2006 3 21 14 19 103% 019 [0.07,057] 20086 T —
Svanberg 2007 14 39 24 39 21.5% 0.58 [0.36, 0.95] 2007 —
Papadeas 2007 0 36 2 40 1.9% 0.22[0.01, 4.47) 2007
Gori 2007 29 62 32 60 247% 0.88 [0.61,1.25] 2007 —.r
Sorensen 2008 7 67 21 66 149% 0.33[0.15,0.72]) 2008 —
Total (95% Cl) 364 363 100.0% 0.46 [0.30, 0.71] -
Total events 64 120

Heterogeneity: Tau®= 0.16; Chi*=14.49,df= 7 (P=0.04), F= 52%

Testfor overall effect Z= 3.50 (P = 0.0005) 0.0 0 ! 18 190

Favors Cryotherapy Favors No Cryotherapy
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Summary of POGO Recommendations

2. PBM (LLLT) ok to offer cooperative children receiving chemo or :
HSCT with hlgh risk of OM = weak, high-quality of evidence 2 0 1 9
- Oberoic systematic review : Stk sbubIcs
* 18 LLLT studies, only 2 included children AKany/Enast Sons

CER CARE POSSIBLE

* LLLT significantly reduced incidence of severe OM (rRr 0.37, 95% C10.2-067, p ="
0.001) and OM-related severe pain (RR 0.26,95% C10.18-0.37, p < 0.0001)

* No difference in LLLT by age in the 2 studies that included children (p = 0.90)

Lacks pediatric-specific evidence, but low risk of harm

Requires specialized equipment and expertise—> Feasibility?

Ideal treatment parameters and cost-effectiveness unknown
Mostly administered intra-orally, but some experience with external

C. Oberoi S, Zamperlini-Netto G, Beyene J, et al. Effect of prophylactic low level laser therapy on oral mucositis: a systematic review and meta- /,, /
analysis. PLoS ONE 2014;9:e107418. https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0107418 |

The Multinational Association of Supportive Care in Cancer - Annual Meeting 2019 - www.mascc.org/meeting
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Summary of POGO Recommendations :

3. KGF may be offered to children receiving HSCT regimens assoc. 201 9
with high rate of severe OM=> weak, high-quality of evidence 21-23 JUNE

SAN FRANCISCO

* Lack pediatric-specific efficacy and toxicity, but high value based on adult evidence ..~ =
MAKES EXCELLENT

* Theoretical concern that young children have increase risk of adverse effects related ... oo pocees
to mucosal thickening and lack of long-term data in pediatric cancers

KGF Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
Freytes 2004 4 28 1 14 0.7% 200(0.25,616.26] 2004 v \:
Spielberger 2004 67 1086 104 106 197% 064 (056,075 2004 -
Rosen 2006 1 28 4 3B 0.7% 0.32[0.04,272) 2006 *
Brizel 2008 43 67 26 32 16.1% 0.79(062,1.01) 2008 ——
Henke 2011 47 92 63 94 16.1% 0.76 [0.60, 0.97) 2011 -
Le 2011 a1 94 65 94 16.7% 0.78[0.62,0.99] 2011 =8
Jagasia 2012 62 7 57 78 18.8% 1.10([0.93,1.31) 2012 ! ull
Blijilevens 2013 70 224 21 57 111% 0.85[0.57,1.25) 2013 —l
Total (95% CI) 716 511 100.0% 0.81[0.67, 0.97] B
Total events 345 341

Heterogeneity. Tau*= 004, Chi*= 23.00,df=7 (P=0.002), F= 70%
Testfor averall effect 7= 227 (P=002)

0102 05 1 2 5 10

Favors KGF Favors Placebo
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-

Chemotherapy amenable

Consider cryotherapy

to cryotherapy

and/or LLLT

Child can comply with
both cryotherapy and
LLLT (and LLLT available)

Chemotherapy not

Consider LLLT

amenable to
cryotherapy

4 \

Child can comply with

Consider LLLT

LLLT but not
High fis‘k_Of cryotherapy (and LLLT
mucositis avai|ab|e)

Chemotherapy amenable

Consider cryotherapy

Child can comply with
cryotherapy but not
LLLT (or LLLT is not
available) ‘
Chemotherapy not
amenable to cryotherapy

to cryotherapy

,
Consider KGF, if available,
and if prevention of severe

and child is undergoing
HSCT with high risk of
severe mucositis

(Child cannot comply\

with either
cryotherapy or LLLT (or
LLLT is not available)

mucositis outweighs risks
and costs

Consider KGF, if available,
and if prevention of severe

and child is
undergoing HSCT with
high risk of severe
mucositis

\. J
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mucositis outweighs risks
and costs
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Fundamental Principles of Pediatric —
Pain Management 2019

21-23 JUNE
SAN FRANCISCO

7 vl SUPPORTIVE CARE

7\ MAKES EXCELLENT

/ \\\\ CANCER CARE POSSIBLE
/./ - =

The Multinational Association of Supportive Care in Cancer + Annual Meet ng 2019  +  www.masce.org/meating



Perception and Reaction to Pain is Individualized it~

Physiologic Developmental  Psychosocial

Environmental  Situation

Behavioral Contextual

Cultural

2019

21-23 JUNE
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SUPPORTIVE CARE
MAKES EXCELLENT
CANCER CARE POSSIBLE

“Pain 1s whatever the experiencing person says it 1s, existing
whenever the experiencing person says it does” (McCaffery, 1999)

The Muitinational Association of Supportive Care in Cancer - Annual Meeting 2019
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5 Steps to Ensuring Effective Pain Management e
2019

21-23 JUNE
SN FRANEINES
SUPPORTIVE CARE
MAKES EXCELLENT
CANCER CARE POSSIBLE

h
Nonpharmacologic Interventions

Pharmacologic Interventions

Reassessment

The Multinational Association of Supportive Care in Cancer - Annual Meeting 2019 - mmmn/mmh



Variables Used to Assess Pain in Children m\
- Physiologic [+Heartrate 11 “Oxygen saturation'« 2019

- Blood pressure - Tonicity :::p:::.::'cii:

MAKES EXCELLENT

- Respiratory rate CANCER CARE POSSIBLE

- Activity level - Disinterest in play

- Posture/position - Disinterest in self

- Parent

- Clinicians

The Multinational Association of Supportive Care in Cancer - Annual Meeting 2019 - www.mascc.org/meeting




<>Neonates
N-PASS, NIPS

<>Toddlers/non-verbal children

FLACC

<Early school-age children

Faces pain scale

< Teenagers
Numeric pain scale

The M

uitinational Association of Supportive Care in Cancer - Annual Meeting 2019

* Www.masce.org/meeting
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Neonatal Infant Pain Scale (NIPS) b

Parameter Finding Points z 0 1 9
: Rel

Facial S 0 21-23 JUNE
. SAN FRANCISCO
Expression Grimaced 1 SUPPORTIVE CARE
MAKES EXCELLENT
NO Cry 0 CANCER CARE POSSIBLE

Cry Whimper 1

Vigorous cry 2

. Relaxed 0

Breathing

Altered 1

Relaxed 0

Arms Flexed/extende | 1

d
Relaxed 0
Legs Flexed/extende | 1
d
Sleeping/awake | O
State of arousal
Fussy 1

The Multinational Association of Supportive Care in Cancer - Annual Meeting 2019 - www.masce.org/meeting



Faces Scale: > 6 years bk
2019

Wong-Baker Faces AT

SUPPORTIVE CARE

MAKES EXCELLENT
— E Eg CANCER CARE POSSIBLE
— N N\

0 1 2 3 4 5

NG HURTS HURTS HURTS HURTS HURTS
HURT ALITTLEBIT A LITTLE MORE EVEN MORE AWHOLE LOT WORST

Faces Pain Scale — Revised 2001
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Faces Pain Scale - Revised ik
2019
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SUPPORTIVE CARE
MAKES EXCELLENT
CANCER CARE POSSIBLE

This scale is intended to measure how children feel INSIDE,
not how their face looks

“These faces show how much something can hurt. This face (point to left-
most face) SHOWS no pain. The faces show more and more pain (point to each
from left to right) UP {0 this one (point to right most). It sShows very much pain.

Point to the face that shows how much you hurt (right now).”

The Multinational Association of Supportive Care in Cancer + Annual Meeting 2019+ www,masce.org/meeting




Assessing mucositis pain in children b

Children’s International Mucositis Evaluation Scale 2 01 9
(ChIMES) 21-23 JUNE

SAN FRANCISCO
S Jacobs, C Baggott, R Agarwal, L Sung, et al. British Journal of Cancer (2013) 109: 515-2522 syppontive cant

MAKES EXCELLENT
all\

CANCER CARE POSSIBLE
1. Which of these faces best describes how much pain your child feels in their mouth or throat today?

V.3 Ay

*® ®® 1CO)
0 - ! 2 3 Bl
No Hurts a Hurts a Hurts

[}
5
Hurts a Hurts
hurt little bit ttle more aven more whole ot worst

4
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https://www.nature.com/articles/bjc2013618
https://www.nature.com/articles/bjc2013618
https://www.nature.com/articles/bjc2013618
https://www.nature.com/articles/bjc2013618

PAIN

1. Which of these faces best describes how much pain your child feels in their mouth or throat today? Circle one.

- B
FUNCTION 2019

2. Which of these faces shows how hard it is for your child to SWALLOW their saliva/spit today because of §A1N- fzﬁ?\ NJC'.Il SNCE
mouth or throat pain? Circle one.
SUPPORTIVE CARE
MAKES EXCELLENT
c-rt Swallow CANCER CARE POSSIBLE
Lmlo
mm ou hard more hard mmu nua uuw
3. Which of these faces shows how hard it is for your child to EAT today because of mouth or throat pain?
Circle one. .
X Child Reporter
car Eat <12 Parent
umo 8‘12 BOth
hwd bll hard more hard Mdu Md cnl
4‘CV\:pci::ehg'ethesefacessmwsho«hardttisforyourchildtoDRlNKmdaybeeameofrmuﬂworthoatpain? >12 Self (Chlld)
Cull
5
Lmle Can't
hud buhtd more hard mrda Md drink

PAIN MEDICATION

5. Has your child taken medicine for any kind of pain today?

Oves [ONo Use of pain med
If yes, did your child need the medicine because they had mouth or throat pain?
[ Yes [ No
APPEARANCE -
6. Please look i hild's mouth. Ca uth (ulcers)? 'm \/i
Pesse lookif you enlds mouh Can you see any mouh sares(uers Visual assessment |

[ —



1. Which Of these 1aces Dest Goscridas NOw Mmuch pain you 1661 In your mouth of Theoat 100ay? Tap one

%) (@) (7o) (@) (&) (ea)
(o) ) (ofe)
. ') \Q‘_' 5 \_—/ k_‘/ \K./ k@lj 2 0 1 9
° 1 2

SAN FRANCISCO

2. Which of these taces shows how hard i is for you 10 SWALLOW your saliva/spit today because of SUPPORTIVE CARE
mouth of theoat pain? Tap one. MAKES EXCELLENT

/= / 2\ / \\ / \ /'\ CANCER CARE POSSIBLE
€ o 08 )
<> '*> o S DS =

hﬂ -c-u -— s = 3 L I -
3 mummmmm-sumburwmdnm«mmmng eCh I IVI ES

> (a®
D@ ®® ® ¢ :
= N~ Can't Tomlinson, D., Hesser, T., Maloney, AM. et

Cort o al. Support Care Cancer (2014) 22: 115.
~ - o~ — —~ — https://doi.org/10.1007/s00520-013-1953-x
4. Which of these faces shows how hard It is 1or you 10 DRINK 1048y because of mouth or theoat pain?
Top one.

(@@) D) (@) (@) (32) ()

O
\\/ \\/ L - ‘/ \”_\ \_/ Cant
2 tell

ot nota s lc'\ L X Can

PAIN MEDICATION (Y

5. Have you taken any medicine 1or any kind of pain today? D Yes MNO
¥ yos, i you need the medicing because you had a sore mouth or from?

APPEARANCE

4

6. Please ask an 30Ul 10 100K In yOur MOUTh. Can he O Sha S6¢ Ny MOUth SOMES In YOUr Mouth 1oday? i -
] Yes [+ No [ 1 can't tell o il .



https://doi.org/10.1007/s00520-013-1953-x

Common Non-Pharmacologic Strategies | ZAN

2019

21-23 JUNE
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Comfort Measures Guided Imagery MAKES EXCELLENT
CANCER CARE POSSIBLE
- pacifier, swaddling, - music, emotive imagery,
sucrose pacifiers special place
Distraction Progressive Muscle

- reading, bubbles, video | Relaxation
games, music
Breathing Techniques Self-hypnosis/self-

- patterned, shallow, regulation activities
rhythmic

The Muitinational Association of Supportive Care in Cancer - Annual Meel ng 2019 + wwwmasce.org/meeting




Non-pharmacological Approaches —

TODDLERS prEscHooLers 2019
<~ Complementary <~ Complementary SAN FRANCISED
<> Massage <~ Massage HAKES EXCELLENT
< Warm/cool compresses 4 Warmj/cool compresses
< Aromatherapy < Aromatherapy
< Reiki
< Cognitive behavioral <> Emotive imagery
< Story telling
< Blowing bubbles <> Cognitive behavioral
< Toys < Distraction
< Distraction < Art and music therapy
< Art and music therapy < Favorite toy to hold

Pediatric Clinics of North America, 2007; 54(5): 645-672.
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Non-pharmacological Approaches BA

\'.

SCHOOL AGE & ADOLESCENTS g-ga‘;IUNE

SAN FRANCISCO

SUPPORTIVE CARE
MAKES EXCELLENT

< Complementary <> Cognitive behavioral """
< Yoga < Biofeedback
< Massage < Guided imagery
< Warm/cool compresses < Progressive relaxation
< Aromatherapy < Journal
< Reiki < Art & Music Therapy
< Emotive imagery

Pediatric Clinics of North America, 2007; 54(5): 645-672.

The Multinational Association of Supportive Care in Cancer + Annual Meeting 2019+ www.mascc.org/meeting




Pharmacologic Treatment of Pain in Children A
2019

e Local Anesthetics and Topical Analgesics AL B

SUPPORTIVE CARE
MAKES EXCELLENT
CANCER CARE POSSIBLE

e Acetaminophen and NSAIDS
e Opioids

e Combination Medications

The Multinational Association of Supportive Care in Cancer - Annual Meeting 2019 - www.masce.org/meeting




Topical Agents for Mucositis Pain in Children

"
< Bland rinses 2019
. 21-23 JUNE

¢ Sallne SAN FRANCISCO

¢ d d SUP’PZIP.THI‘H E:‘fﬂi
Hydrogen peroxide

< Viscous lidocaine

<> Single dose of lidocaine 2% (5 ml swish and spit)
< Benzydamine topical rinse

< Lip balms, salves, and other coating agents

< No significant evidence to support use of
mouthwashes often called "magic mouthwash” = s

The Multinational Association of Supportive Care in Cancer + Annual Meet ng 2019  +  www.masce.org/meating



2012 WHO Ladder to Treat Pain in Children gy
A 2-step approach vs the 3-step ladder 2019

21-23 JUNE
SAN FRANCISCO

SUPPORTIVE CARE

It is recommended to use the analgesic treatment in two MAKES EXCELLENT
] ] ] ] CANCER CARE POSSIBLE
steps according to the child’s level of pain severity

* Acetaminophen and NSAIDS
+ non-opioid £ adjuvant

* Opioid analgesics = non-opioid = adjuvant

Persisting pain in children package: WHO guidelines on the pharmacological

© World Health Organization 2012 treatment of persisting pain in children with medical illnesses.

The Multinational Association of Supportive Care in Cancer + Annual Meeting 2019+ www,masce.org/meeting




General Principles of Opioid Management |-

2019

> Keep it simple 21-23 JUNE

SAN FRANCISCO

SUPPORTIVE CARE

» Avoid mixed preparations .

CANCER CARE POSSIBLE

» Steady pain control works best

» Reassess and adjust as needed 4,
» Anticipate, prevent, treat toxicities

Constipation Itching
Nausea/Vomiting Confusion
Myoclonus Somnolence
Respiratory depression

The Multinational Association of Supportive Care in Cancer + Annual Meeting 2019+ www.masce.org/meeting



Intravenous administration of opioids

< Most common routes of administration
< Intravenous

<> Subcutaneous (far less common)

< Patient-controlled analgesia used for older kids
< Emerging use of PARENT-controlled analgesia

< Most common opioids utilized
< Morphine
< Hydromorphone (Dilaudid)

The Multinational Association of Supportive Care in Cancer + Annual Meeting 2019+ www,masce.org/meeting
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IV Morphine: Start Low and Work Up %
Infants <6 months 2 01 9

o 21-23 JUNE
0.025 to 0.03 mg/kg/dose every 2 to 4 hours s:,‘ ,Riuc'fsco

SUPPORTIVE CARE
MAKES EXCELLENT

Infants >6 months, Children, and Adolescents ANCER CARE POSSIBLE
Patient weight <50 kg: :
* Opioid naive initial: 0.05 — 0.1 mg/kg/dose every 2 to 4 hours
 Opioid tolerant: 0.1 to 0.2 mg/kg/dose every 2 to 4 hours

Patient weight >50 kg:
* Initial: 2to 5 mg every 2 to 4 hours

Infant 2 mg/dose
Children 1-6 yo 4 mg/dose
Children 7-12 yo 8 mg/dose
Adolescent 10 mg/dose

The Multinational Association of Supportive Care in Cancer - Annual Meeting 2019 - www,masce.org/meeting




IV Morphine Administration %

1. Start with an IV dose (e.g., 2 mg IV morphine) gg;llug

prn for intermittent pain e
SUPPORTIVE CARE

1 MAKES EXCELLENT
scheduled for steady or frequent pain Shmte ot

2. Determine how many doses needed over 24 hours
12 doses x 2 mg/dose = 24 mg

3. Give that dose continuously: 1 mg/hr
4. Add prn dosing: 1 mg prn (usually every 15 minutes)

5. Monitor, Reassess frequently, adjust as needed

The Multinational Association of Supportive Care in Cancer - Annual Meeting 2019 - www.masce.org/meeting
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“With the current lack of evidence-based guidance in this area, and the existing large variations in
daily practice, a CPG could be pivotal to improve pain outcomes and quality of life. We therefore

initiated the development of a comprehensive CPG regarding pain in children with cancer.”
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Remove duplicates
INCLUDE
Any indication on studying 1 or more of the following:

- Cancer patients
- Relevant procedures n Titles
- Relevant medication/therapy

- Pain 3 ]

EXCLUDE

Strong indication on studying 1 or more of the following:
- Adult patients

- Irrelevant population

- Irrelevant type of publication

- Study is obviously not relevant

s

if there is any doubt, the citation should be included vy

INCLUDE

// Study types:

- Randomized controlled trial comparing two or more
groups (different medications, treatment strategies,
placebo or no intervention) v

S

// Population
- cancer patients {275% of population diagnosed with n Full Texts
cancer)

- all participants < 25 yrs old OR median < 16 years OR
mean € 16 years

// Intervention and outcomes differ per clinical question ———— >
/{ No date restriction

// Language = English

// Studying a relevant intervention / outcome (see
PICOs)

nzz-—*—vmz

Childhood 1 ‘
c. +| Child ’ - Pain ‘ 4+ Management
Search filters
Sources:
. MEDLINE
. MEDLINE In-Process
- EMBASE
- CINAHL
- PSYCINFO
. AMED
RCTs in
pediatric oncology
in pediatric oncology
n25, 2000-present

| Systematic reviews or dinical practice
guidelines in general pediatrics
Specific to cancer? ——No—» 2013-present, SR AMSTAR-2 high or moderate

quality only, CPG AGREE-2 domain 3 score of
260% only.

Yes £ A

Systematic reviews or clinical practice guidelines in
aduit oncology
2013-present, SR AMSTAR-2 high or moderate guolity
only, CPG AGREE-2 domain 3 score of 260% only.

Hierarchy of evidence \

Formulation of recommendation }Q— Data extraction

FIGURE 2 Flowchart of the study search and selection regarding clinical questions on the management of pain in children with cancer
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Brief Review of Recent RCT and CTs about
OM in Children Receiving Cancer Therapy or HCT
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Photobiomodulation Update —
* LLLT (or PBM) recommended both MASCC and POGO 2019

21-23 JUNE

* Ped LLLT reviewed by He et al (2018, incl. 2015 pub) SAN FRANCISCO

He, Mengxue, et al. "A systematic review and meta- anaIE3|s of the effect of low-level laser therapy (LLLT) on chemotherapy-  yyxxre exeert e

induced oral mucositis in pediatric and young patients.” European journal of pediatrics 177.1 (2018): 7-17. CANCER CARE POSSIBLE

 Recently, several new RCTs in children supporting PBM

Prevention of OM in children:
* reduces OM frequency, severity, and duration

Treatment of OM in children:
Reduces OM severity, incidence and overall pain, and use of analgesia

1. Gobbo, Margherita, et al. "Multicenter randomized, double-blind controlled trial to evaluate the efficacy of laser therapy for the
treatment of severe oral mucositis induced by chemotherapy in children: [aMPO RCT." Pediatric blood & cancer 65.8 (2018): e27098.

2. Jodo Batista Medeiros-Filho, et al. Laser and photochemotherapy for the treatment of oral mucositis in young patients: Randomized
clinical trial: Photodiagnosis and Photodynamic Therapy, Volume 18, 2017, pp. 39-45

3. Vania Cavalcanti Ribeiro da Silva et al. Photodynamic therapy for treatment of oral mucositis: Pilot study with pediatric patients
undergoing chemotherapy: Photodiagnosis and Photodynamic Therapy, Volume 21, 2018, pp. 115-120

4. Boris SP et al. Photobiomodulation of tissues of the oral cavity for prevention and treatment of mucositis associated with
polychemotherapy in children. Pediatric Hematology/Oncology and Immunopathology. 2016;15(3):29-33. (In Russ.)

5. Vitale, M.C.,et al. Preliminary study in a new protocol for the treatment of oral mucositis in pediatric patients undergoing hematop0|et|c
stem cell transplantation (HSCT) and chemotherapy (CT) Lasers Med Sci (2017) 32: 1423.

6. Ribeiro, I.L.A.; Limeira, R.R.T.; Dias de Castro, R.; Ferreti Bonan, P.R.; Valenga, A.M.G. Oral Mucositis in Pediatric Patients in Treatme
for Acute Lymphoblastic Leukemia. Int. J. Environ. Res. Public Health 2017, 14, 1468. {1y
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Photobiomodulation Update: Prevention

2019
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Photobiomodulation Update: Treatment

2019
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Flig. 8 Forca plot showing the metaanalyss results for OM severny after thempeunie LILT
Yiuely © L] ak A " e A J A :
Amador 2016 0 01 62 1 026 61 589% 100107, 0931 o Degree of
Vitale 2017 285 05 8 32 08 8 411% 0351089019 — OM related
Total (95% C1) 70 69 1000% 0731136, 011  ~ii— .
Heterogenady Tau's 017, Ch'= 546, 01= 1 (P = 0.02), "= 82% X 05 8 05 1 oral pain

Testfor overall eflect Z= 2.29 (P = 0.02) Favours eapersmental  Favours control

Fig. 6 Fores pkx showing the maa-analy ss results for ord pain afier therapeowic LLLT

He, Mengxue, et al. "A systematic review and meta-analysis of the effect of low-level laser therapy (LLLT) on chemotherapy—
induced oral mucositis in pediatric and young patients." European journal of pediatrics 177.1 (2018): 7-17.
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Photobiomodulation Update Brx

The bazic dizeaze and Age of Laser therapy methods Development of Source z 0 1 9
methods of treatment patients, complications, %
vears 21-23 JUNE

i SAN FRANCISCO
After Without
SUPPORTIVE CARE

LLLT LLLT MAKES EXCELLENT
CANCER CARE POSSIBLE

A randomizad, The mam, 2=670nm HP, M=30mW, S 39 88 Boris SP.
prospective, controlled 1.7-179 (Av. = 0.5cm2; E = 12-24 secs per etal, 2016
trial during 93 zeszionz of age-3.9) one zona. For prevention, each [16]
chemotherapy with Companizon  of the 13 affacted areas were
highdoze methotrexate for zroup consistently illummated: the loft
acute lymphoblastic 1.2-16.3 (Av. and right cheek tissues along
leukemia or lymphoma age - 8.4) the line of teeth closing, the
involved 33 children: 17 - retromolar space, the lateral and
main group, 16 - ventral surfaces of the tongue,
comparizon group and the palate, upper and lower
lips.

Moskvin, Sergey, et al. "A brief literature review and own clinical experience in prophylaxis of oral mucositis in children
using low level laser therapy." BioMedicine 9.1 (2019).

14 studies reviewed, most included in 2017 He article, except for this Russian one

16 Photobiomodulation of tissues of the oral cavity for prevention and treatment of mucositis associated with
polychemotherapy in children. Pediatric Hematology/Oncology and Immunopathology. 2016;15(3):29-33. (In Russ.) « ¢
- -

. fﬁi
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102 subjects admited
with oral mucositis
WHO 3-4

| had parent or guardian
who declined
Lo participate

101 eligible and
randomized subjects

31 randomized 1o 50 randomized 1o
laser therapy: sham therapy:
51 received laser therapy 50 received sham therapy
t v
1 subject died before day 7 All subjects concluded
2 subjects lost w follow up follow up
(1 before day 7, 1 after day 7) k
49 evaluated 50 evaluated

for primary outcome

Gobbo M, Verzegnassi F, Ronfani L, et al. Multicenter randomized, double-blind controlled trial to evaluate the efficacy of laser
therapy for the treatment of severe oral mucositis induced by chemotherapy in children: laMPO RCT. Pediatr Blood Cancer.

for primary outcome

2018;65:€27098. https://doi.org/10.1002/pbc.27098

The Muitinational Association of Supportive Care in Cancer

+ Annual Meeting 2019 WwW.masce.org/meeting

Ages 7-15 yo (3-18 yo eligible) %
Multicenter RCT z 0 1 9

21-23 JUNE
SAN FRANCISCO

SUPPORTIVE CARE
MAKES EXCELLENT
CANCER CARE POSSIBLE

Primary outcome:
* severity of OM day +7

Secondary outcomes:
* OMdays +4 and 11
* pain
* decreased analgesia use
* adverse events

Diode laser treated on Days +1 =2 +4
* 660 and 970 nm-combined wavelength

3.2 W peak power

320 mW/cm2 irradiance

36.8J/cm?2

50% frequency

9 areas of oral cavity treated

* 2 consecutive 2-3 min treatments



https://doi.org/10.1002/pbc.27098

PBM to TREAT Mucositis Pain in Children

TABLE 2 Studyresults

Laser therapy Sham therapy
OMgrade atday +4, number (%)

Grade 4 7 (14%) 12 (24%) 0.19 21-23 JUNE
Grade 3 16 (31%) 19 (38%) SAN FRANCISCO
e Ao e SUPPORTIVE CARE
OMgrade at day +7, number (%) (n=49) MAKES EXCELLENT
Graded 1(20%) 8(16%) 001 CANCER CARE POSSIBLE
Grade 3 2 (4.1%) 6(12%) _
Grade <3 46 (94%) 36(72%)
OMgrade atday +11, number (%) (n=49)
Grade 4 0 5(10%) 0.02
Grade 3 1(2.1%) 5(10%) A—
Grade <3 47 (98%) 40 (80%)
Self-reported painscore atday +4, median (IQR) 4(2-6) 5(3-7) 0.07
Self-reported painscore atday +7, median (IQR) 1(0-3) 25(1-5) 0.006 _
Self-reported painscore atday +11, median (IQR) 0(0-1) 1(0-3) 0.01
Analgesic use atday +7, number (%)
Parenteral 15(31%) 18 (36%) 0.60
Oral 5(10%) 8 (16%)
Topical 0 0
Combined 4(8.2%) 5(10%)
Nouse 25(51%) 19(38%)
Neutrophil count at day +4, median (IQR) 100 (0-800) 104(0-580) 0.98
Neutrophil count atday +7, median (IQR) 770(100-1938) 917(50-2100) 0.79
Neutrophil count atday +11, median (IQR) 1456 (503-4158) 1380 (275-2875) 0.32
Admission due toisolated OM (n=48)6/48 (13%) 8/50(16%) 0.62

Gobbo M, Verzegnassi F, Ronfani L, et al. Multicenter randomized, double-blind controlled trial to evaluate the efficacy of laser
therapy for the treatment of severe oral mucositis induced by chemotherapy in children: laMPO RCT. Pediatr Blood Cancer
2018;65:27098. https://doi.org/10.1002/pbc.27098 — '
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PBM to TREAT Mucositis Pain in Children

2019

100- 21-23 JUNE
iy SAN FRANCISCO
1A
90 SUPPORTIVE CARE
7 MAKES EXCELLENT
80 CANCER CARE POSSIBLE
701
60171
5011
4017
3071
2011
1017
Q +e=

Day1 Day4 Day7 Day 11

FIGURE 2 Percentage of patients with OM grade 3-4 in the PBM
group (white columns) and sham group (black columns) on days +1, +4,
+7,and +11

Gobbo M, Verzegnassi F, Ronfani L, et al. Multicenter randomized, double-blind controlled trial to evaluate the efficacy of laser
therapy for the treatment of severe oral mucositis induced by chemotherapy in children: laMPO RCT. Pediatr Blood Cancer.
2018;65:27098. https://doi.org/10.1002/pbc.27098 :
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Photobiomodulation Update: Treatment
High-Power Laser Therapy (Pilot Clinical Trial)

MAMAam
4 1

2
>
- |
§ = ®m Sham group ® Sham group

E I__ W Laser group © Laser group

TO 13 17 T11 0O T3 17 T11
FOLLOW UP FOLLOW uP

Fig. 1 Visual analogue scale—VAS score progression between day 0 Fig.2 Mucositis scale—CTC score progression between day 0 and davl11
and day 11

* 16 ped HCT randomize, blind CT->HPLT or Sham
— HPLT = 970 nm, 3.2 W (50%), 35-60,000 Hz, 240 s
— Treatments daily x 4 from first OM Sx

* Qutcomes at days 0, 3, 7 and 11
— Severity and duration of OM - WHO OM grading scale
— OMe-associated pain = Visual Analogue Scale (pain)

Vitale, Marina Consuelo, et al. "Preliminary study in a new protocol for the treatment of oral mucositis in pediatric patients undergomg
hematopoietic stem cell transplantation (HSCT) and chemotherapy (CT)." Lasers in medical science 32.6 (2017): 1423-1428. :
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Photobiomodulation Update b

» Intraoral vs extraoral? 2019

21-23 JUNE
SAN FRANCISCO

» Optimal dosing and delivery? s oo
> Other new PBM modalities?

1. Anna N. Yaroslavsky, Nathaniel S. Treister et al, "A Monte Carlo simulation of the dosimetry of extraorally delivered photobiomodulation
therapy (Conference Presentation)," Proc. SPIE 10477, Mechanisms of Photobiomodulation Therapy Xlll, 104770H (14 March 2018);

The Multinational Association of Supportive Care in Cancer + Annual Meeting 2019+ www,masce.org/meeting



Photobiomodulation (PBM) Update o
‘ ' 2019
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SUPPORTIVE CARE
MAKES EXCELLENT
CANCER CARE POSSIBLE

Intraoral Extraoral

* Multiple RCTs and meta-analyses - Simpler application, larger treatment

showing eﬁectlye - LED arrays allow larger surface to be
—  Adults and children treated with a single exposure

—  Prevention and for pain ,
*  More comfortable for patient
*  More complex procedure . .
— especially children

—  Spots vs scanning . . .
Requires unique device/treatment

» Treatment parameters defined, but " :
. parameters d/t skin/tissue attenuation
not optimal & no dose response .
— Median-centered treatment plan approach?

— Dose in children?

Anna N. Yaroslavsky, Nathaniel S. Treister et al, "A Monte Carlo simulation of the dosimetry of extraorally delivered photobiomodulation

“““““
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Use of KGF for Children Receiving HCT

Enroliment

Assessed for eligbility (n=85)

Excluded (n=25)
¢ Not meeting inclusion criteria (n=21)

%, Declined to participate (n=4)

Random assignment (n=60)

\ 4

:

Alocated 10 palfermin group and received
ntarventon (n=30)
* Recenved allocated intervecton (n=30)

I

l

r Alocated to placebo group and received alocated

Intorverton (n=30)
¢ Received allocated interventon (n=30)

Los! to follow-up (dsconinued intervention)

l

(n=3)

Analysed (n=27)

Alessandra Lucchese et al Efficacy and effects of palifermin for the treatment of oral mucositis in patients affected by acute Iymphoblastlc

Lost 1o follow-up (discontinued intervention)

(n=3)

l

Analysed (n=27)

leukemia, Leukemia & Lymphoma, 57:4, 820-827, (2016) DOI: 10.3109/10428194.2015.1081192
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RCT SUPPORTIVE CARE

MAKES EXCELLENT

prevention CANCER CARE POSSIBLE

Ages 7 - 16 yo
ALL > HCT
KGF daily x 3, twice
— 60 mcg/kg/day
— 3 days prior to
conditioning, then
— Days 0, +1and +2
Outcomes:
— WHO oral-toxicity scale

— self-reported Oral
Mucositis Daily
Questionnaire




Use of KGF for Children Receiving HCT ﬁi
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PALIFERMIN CONTROL

Figure 2. Severity of OM episodes in the control and palifermin groups (grades 1-4).

Alessandra Lucchese et al Efficacy and effects of palifermin for the treatment of oral mucositis in patients affected by a
ukemia, Leukemia & L oma, 57:4, 820-827, (2016) DOI: 10.3 10428194.2015.1081192 '
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Use of KGF for Children Receiving HCT o

Table |Il. Efficacy of palifermin in the control and palifermin groups. 2 0 1 9

Palifermin group Control group p value

(n=27) (n=27) 21-23 JUNE
Incidence of ulcerative OM, n (%) 12 (48) 18 (72) 0.081 e cntuhdd Sk
Duration of ulcerative OM days, mean (SD) 6 (1.2) 15 (1.6) 0.027 SUPPORTIVE CARE
Incidence of severe OM, n (%) 4 (16) 7 (28) 0.124 MAKES EXCELLENT
Duration of severe OM days, median (range) 3.0 (0-21) 80 (0-26) 0.04 CANCER CARE POSSIBLE
AUC for Patients-reported MTS, mean (SD) 30 (41) 45 (33) 0.06
Mean grading of mucositis 1.65 233 0.033

AUC, area under the curve; MTS, mouth and throat soreness; OM, oral mucositis; SD, standard deviation.

* Decrease duration of severe OM

Table V. Efficacy of palifermin in the control and palifermin

groups for patient-reported outcomes. * Less mucosal pain
Scale Palifermin group Control group p value ° Decreased use Of narCOtiCS
(n=27) (n=27)
Sleeping, mean (S0)  0-5 1 (0.6) 30.0) <0001 * Improved ability to
Swallowing, mean (SD) 0-5 1 (0.5) 4 (0.8) <0.001 — S|eep
Drinking, mean (SD) 0-5 11(0.3) 4(1.1) <0.001 S I
Eating, mean (SD) 0-5 2(04) 3 (33) <0.001 — owallow
Talking, mean (SD) 0-5 0(0.2) 3(02) <0.001 —  Drink
Scale: 0= Not limited, 5 = Unable to do. — Eat
— Talk

— General Quality of life

Alessandra Lucchese et al Efficacy and effects of palifermin for the treatment of oral mucositis in patients affected by acute Iymph blastic

Leukemia & L 7:4,820-827, (2 : 10.3109/10428194.2015.1081192
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Thank You!

Email: Lauren_Bruckner@URMC.Rochester.EDU
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Basic oral care
*  Favors oral care protocols (toothbrushing, flossing, daily mouth rinse) for all to prevent OM

* Do NOT use Chlorhexidine (at least not for H&NRT) to prevent OM m
»  No guideline about which mouth rinse is best, but use of anything regularly better than none
Growth factors and cytokines 2 0 ‘I 9
¢ Recommends KGF (Palifermin) to prevent OM in HD chemo + TBI auto-HCT for heme Cancers
«  Did NOT support GM-CSF to prevent OM in HD chemo for auto- or allo- HCT £1°£3 39NE
* No guidelines for many others qupp;w:--; rb‘ —~
Anti-inflammatory agents MAKES E C m;‘ Y
* Recommends Benzydamine mouthwash to prevent OM in RT for H&NC (< 50 Gy) w/o chemo ~ EANCER CARE PossiELE

* But no guideline for >50 Gy
* Do NOT use Misoprostil MW to prevent OM in RT for H&NC
*  No guideline about Amifostine to prevent OM nor others

Antimicrobials, coating agents, anesthetics, and analgesics
* Recommends Morphine PCA; Favors Fentanyl patch, Morphine and Doxepine MW to treat OM pain
* Do NOT use Antimicrobial lozenge & pastes (PTA, BCoG) or Iseganan MW to prevent OM w/ RT for H&NC

«  Did NOT support Sucralfate to prevent or treat OM w/ chemo or RT for H&NC
*  No guideline possible for any anesthetic nor many other agents

Laser and other light therapy (PBM)

* Recommends LLLT to prevent OM in HCT and Favors LLLT to prevent OM in RT alone for H&NC
*  No guideline for LLLT in other settings or for other emerging light Tx to prevent or treat OM

Cryotherapy
* Recommends cryotherapy to prevent OM w/ 5-FU; Favors it to prevent OM w HD Melphalan in HCT +/- TBI
«  No guideline for cryotherapy in other settings due to inadequate evidence

Natural and miscellaneous agents
*  Favors zinc to prevent OM with chemo +/- RT for oral cancer

Do NOT use IV Glutamine, Pilocarpine, or Pentoxyfyline to prevent OM w/ HD chemo < TBI for HCT

Do NOT use Pilocarpine to prevent OM w/ RT +/- TBl in H&NC
No guideline for many other natural and miscellaneous agents d/t inadequate/conflicting evidence
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