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kemoterapia

A szisztémds kezelés a disszemindlt folyamat terdpidja
A kemoterapia fejlédésevel szamos tumor eseten kurativ hatas erheto el {pl hererdk])

A kezelés ciklusokbdl dll- szdmos ciklus megaddsa szikséges
A terapia hatdasa a kezeles alaff

Alkalmazds:
= Neoadjuvans, vagy primer szisetémads, vagy indukcids terdpia
= Adjuvanskezelés

Palliativ terapia

Transarterialic kemoembaolizdcié

Feritonedlis kemoterdpia

Intraopearative adott kezelds- hdterapidgval kombinalva



Kemoterapia beadasa port a cath -on keresztul
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Anaemia

aganat és kemoterapia okozta anaemia gyakori, daganatos betegek 30-90%-ban fordul el

Tunete: sapadtsag, faradékonysag, légszomj
Kezelés:
OK? (csokkent képzodés, fokozott pusztulas, vérzés)
(tarsbetegségek, kemoterapia hatasa)

erthyrocyta adasa (azonnali korrekcio)
erythropoetin adasa (korrekcié kb 2 hét)

Grade Hgb (g/dl

10 - 12 (norm also6

Emins) hatara)
2 (kozepes) 8-10
3 (sulyos) 6.5-8

4 (életevszély)




diagnosztika

kemoterapia direkt hatasa a hematopoesisre
kemoterapias nefrotoxicitas
1ahtok kezelésénél gyakori az anaemia, platina alapu kemoterapiaknal a kombinalt myel¢

Figyelni kell: Hgb 11 g/dl alatt, és/vagy kiindulasi hgb csokkenése 2g/di-nél tobbel

morfologia: - microcyter (vashiany)
macrocyter (gyoégyszer, alkoholizmus, B12, folsav hiany
normocyter (vérzés, hemolizis, kronikus gyulladas, veseelégtelenséqg)

kinetika - reticulocytaszam

nutricionalis hiany - vas, B12 - vérbol mérni

vérzés - szeéklet vér, endoscopia

hemolizis - LDH, DIC panel,, inderekt Bi emelkedése
oroklott anarmia - anamnézis, csalad




Vs .
Terapia
Transzfuzioé - azonnali hatas

Erythropoetin (epoetin alfa 40000 U/hét) darbepoetin alfa) célérték elérése hetekig
tarthat

mellékhatasok

® tumornovekedés T - nem javasolt hasznalatuk kurativ célu kezelések eseten
(adjuvans kemoteraoia korai emlorak, NSCLC, lymphoma, hererak)

®* thromboembolia (10 G/dI értékig varva, ez ritkabb)
* OSl- ez vitatott
® hypertonia,

® vorosvértest aplasia - ritka, erythropetin neutralizalé antitestek okozzak, foleg
kronikus veseelégtelenségben szneved6 daganatos betegeknél alakulhat ki

Vas szint rendezése szukséges !! , iv.

vaspotlas effektivebb
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Lazas neutropenia - oralis hémeérseéklet > 38.3 C, vagy 2 ora kulonbséggel mért 38 C laz, és A

Daganatterapiak leggyakoribb, és legsulyosabb szovodménye.
¢ 8 eset /1000 paciens
® 10%-0s korhazi mortalitas

neutropeniat okozo kezelések: 20% < high risk, 10-20% intermedier, 10%> low risk

FN rizikot emel6 egyeb tényezok:
® idGs kor
elérehaladott betegseg
korabbi FN
nem kapott antibiotikus vagy GCSF profilaxist
mucositis
gyenge PFS
kardiovaszkularis betegseg



FN prognosztikai index
MASCC - Multinational Association of Supportive Care in
Cancer

Table 1. MASCC febrile neutropaenia risk index

Characteristics

Burden of illness: no or mild symptoms

Burden of illness: moderate symptoms

Burden of illness: severe symptoms

No hypotension (systolic BP > 90 mmHg)

No chronic obstructive pulmonary disease

Solid tumour/lymphoma with no previous fungal infection
No dehydration

Outpatient status (at onset of fever)

Age <60 years

5
3
0
5
4
4
3
3
2

Patients with scores >21 are at low risk of complications. Points attributed
to the variable ‘burden of illness’ are not cumulative. The maximum
theoretical score is therefore 26 [2]. Reprinted with permission. © 2000
American Society of Clinical Oncology. All rights reserved.

BP, blood pressure.




FN profilaxis

Kémiai profilaxis:
1990 6ta fluorokinolonok - ara van: rezisztens bakterium torzsek ....
ESMO, EORTC, ASCO: csak azon pacoenseknél ahol FN rizik6 magas.

Profilaktikus GnCSF indikacidi:

Ciklus 1 KT utan adott G-CSF 50%-kal csokkenti a FN kockazatat (tumor
valaszt, OS-t nme befolyasolja)

20% feletti rizikéonal javasolt (Id algoritmus)

Adagolas:
filfastrim - Sug/kg/nap sc. 24-72 6raval a KT utolsé napjat kovetden, addig
mig stabil postnadir ANC kialakul.

pegfilgastrim 100 ug/kg vagy 6 mg sc. KT utan egy nappal . (2w és 3w
ciklusoknal adhatd, 1w ciklusoknal nem)



Assess frequency of FN associated with the planned chemotherapy regimen
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FN risk = 20% } { FN risk 10-20% ] [ FN risk <10% ]
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Figure 1. Algorithm to decide primary prophylactic granulocyte colony-

stimulating factor usage, adapted from European Organisation for Research and
Treatment of Cancer guidelines. FN, febrile neutropaenia; G-CSF, granulocyte
colony-stimulating factor. Reprinted from [8], with permission from Elsevier.



20% feletti FN rizikot jelento KT-k
(nehany pl)

emlorak: AC-docetaxel, doxorubicin/docetaxel, doxorubicin/paclitaxel,
petefészekrak: docetaxel, paclitaxel
hererak : BEP, VEIP

gyomorrak: LVFU, LVFU-cisplatin, LVFU-irinotecan



FN kezelése

Eszlelés:

1. van-e vénas katéter?

2. tunetek - lIégzorendszer, Gl rendszer, bor, perinealis régio/genitalis hugyuti
valadék, orr-torok, CNS

3. korabbi pozitiv mikrobiologiai vizsgalat?

4. rutin vizsgalatok: vérkép, kémia (vese, maj?) alvadasi paraméterek, CRP,
hemokultura, vizelet Uledék/tenyésztés, széklettensésztés, borlesiok, mellkas
rtg

5. sulyos elhuz6doé FN: HR-CT mellkasrol (ha 72 6ran tuli pyrexia),

nronchoalveolaris lavage

FN esetén korhazba kerulve 1 oran belul el kell kezdeni a kezelést.

low risk paciens: (hemodinamikailag stabil, nincsen penumonia, egyéb
“organ-failure”) oralis antibiotikum adhaté - pl. moxifloxacin

high-risk: széles spektrumu iv. antibiotikum - ceftazidim, imipenem,
meropenem...sth.

katéter related infection: eltavolitas, vancomyecin.



FN kezdeti kezelése

Temperature > 38.3°C and ANC < 0.5x109/I

Prompt a ent and vigorous
resuscitation if needed

"
[ Calculate MASCC score J

; ;

v
o
lqr"" i

g b4
Inpatient broad spectrum Inpatient oral antibacterial
intravenous antibacterial therapy therapy for some cases

Figure 2. Initial management of febrile neutropaenia. ANC, absolute neu-
trophil count; MASCC, Multinational Association of Supportive Care in
Cancer.



48 h kezelés utan....

Review of therapy at 48 hours

v v

fol W
Patient afebrile and ; .
[ ANC > 0.5x109/I ] [ Pyrexia continues ]

v v
[ Low risk ] [ High risk ]

¢ .

v

W
On oral antibacterials: On.iv. antibacterials: Pathogen not identified: Pathogen identified : Patient deteriorating:
continue therapy consider continuing discontinue consider specific Patient stable: seek expert advice
and consider therapy with aminoglycoside, SROH S IC continue same therapy from 1D physician or

aikibacteriat thesany clinical microbiologist

early discharge oral antibacterials continue i.v. therapy

Figure 3. Assessment of response and subsequent management. ANC, absolute neutrophil count; i.v., intravenous; ID, infectious disease.



FN javaslatok ESMO

FN kemoterapiat kapo6 paciensek +/-1%-nal jelentkezik, morbiditas 20-30%,
mortalitas 10%

GCSF adasaval megel6zheto. Primer prevencio javasolt 20% feletti rizikot
jelento KT-k esetében.

FN fellépte esetén MASCC score hasznalata szukséges sulyossag
felmérésére

low risk FN esetében ambulanter per os antibiotikum elegendé lehet, szoros
kovetéssel

high risk FN azonnali hospitalizacio és széles spketrumu antibiotikus kezelés
inditasa, szoros monitorozassal.



Hanyinger, hanyas

1979 randomizat vizsg.: KT okozta hanyinger/hanyas: 83%
2014-ben ASCO: elmult 50 éve “top 5” eredménye a hanyascsillapitas

Patofiziologia - KT szerek neurotranszmitter receptorokat aktivalva okoznak
hanyinger/hanyast.

centralis (kési fazis) - area postrema (substabce P - neurokinin receptorok)

periférias (kora 24 h-an beluli) - vagalis affarensek terminaljan neurotransmitter receptorok ,
gyomor chromaffin sejtjei mellett. ( serotnin - HT3 receptor)

1970 - dopamin receptor antagonistak (metoclopramid, haloperidol)

1978 cisplatin - er6s emetogen

1981 - nagy dozisu metoclopramid + dexamethason

1990 - serotoinin (HT3 receptor) antagonistak (1991 ondanstron) hasonlé: granisteron,
dolasetron. (mh: obstipacié, QT megnyulas)

2003 2nd generacios serontonin antagonistak: palonosteron (hosszabb T50, magasabb
receptor affinitas, triggereli a HT3 receptor internalizaciot, és gatolja a HT3-NK crosstalk-ot.

2003 elsd6 NK1 inhibitor a piacon: aprepitant,
2013-2015 : netupitan, rolatipant
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Kemoterapia indukalt hanyas
tipusal

Table 1. Classes of Chemotherapy-Induced Nausea and Vomiting.

Classification Definition

Acute Occurring within the first 24 hours after initiation of chemotherapy'’; generally peaks after
5 to 6 hours"!

Delayed Occurring from 24 hours to several days (days 2 to 5) after chemotherapy"

Breakthrough Occurring despite appropriate prophylactic treatment”

Anticipatory Occurring before a treatment as a conditioned response to the occurrence of chemotherapy-

induced nausea and vomiting in previous cycles™

Refractory Recurring in subsequent cycles of therapy, excluding anticipatory chemotherapy-induced
nausea and vomiting"




Table 2. Levels of Emetogenic Potential of Chemotherapeutic
Agents.

Emetogenic Potential

Level (% of Patients with Emesis)
1 Minimal (0 to <10%)

2 Low (10 to 30%)

3 Moderate (>30 to 90%)

4 High (>90%)

avari RM, Aapro M. N Engl J Med 2016;374:1356-1367



Emetopenic Risk Level

MASCC-ESMO puidelines
High

AL
Moderate {associated with agents
caher than AC)

Lo

ASCO guidelines'
High {including AC)

Moderate

LA
MNCCM guidelines!
High [inclisding AL

Moderate

Lovae

Tabde 3. Antiemetic Treatment Becommendations for Emetopenic Intravemnous Chemaotherapy.®

Antiemetic Therapy

Acube Phase

S-HTy—receptor antagonist, demamethasone, and
either aprepitant or fosaprepitant

SeHTy=receptor antagonist, dexamethasone, and
either aprepitant or fosaprepitant

Palonasetron and deamethasone

Dexamethasone, 5:HTi-receptar antagonist, or
goparmine-receplor antagonist

S-HTy=receptor antagonist, deamethasone, and
Aprepitant

NEPA and desamethasone

Edther palonesetron amnd dexamethasone o
5-HTy-roceptar antaganist, dosamethasens,
andd apreptant

[esamethascne

S-H Il j—recaptar anrag;nn.:rar.{! dexamaethasone,
plus ane of the following agents: aprepitans,
fasaprepitant, ar rolapitanty

MEPA and desamethasoan]
Cianzapane, palonasetrea, and dexamethasenef

S-HT—receplor antaganist and dexamsthasone
with or withoul aprepient, fesaprepitant, o
redapitansl

MEPA and desasrnthasons]
Dlanzapine, palonasetrcn, and desamethasone§

Diexamethasonef, metaclopramidel, prachlorper

aziriel, or 5-HT j—retepior antagonist] [ondan-

setron, granisebran, or dodeseban)

Delayed Phase

Dexamethasone and aprepitant |
Aprepetantt

Desamethasone

Dezamethasene and aprepitant

Diexamethasong

5-HT j—receplor antagonist, dexarmelfiasone, o
Apnepitang

Aprepatant plus -::Ir'-:arr-.-rrﬂa:nm1

Dexamethasong
Hanzapine

5-HT p—refeplor ardaganisl, | decarmeiiadane, or
Bprepitant with or withoul desgmet hasone

Dexgriethasone may be used

DHgntapine

* AL denates anthracycline pfus opclophosphamide, A5C0 Armencan Seety of Chnscal Oncelogy, ESAMMO Eurapean Society Tor Bedical
ﬁﬂfnlng,-_ 5-HTy S-hydrosytrpptamine fype 3, MASCE Muftinational Assaclation of Supportive Cane In Cancer, MCCMW National Compre-
hengive Cancor Metwiork, and MEPA netupitant plus palonoestran

£n

|.|’

el —

aprepiiant is needed.

Lige dexamethasone alone, if fosaprepitant was wsed on day 1
Do not use ary drug if fosaprepitant was used on day L.

This regrmen can be administered with or without lorazepam and with or withaut an H; blocker or praton pump inhibstar.

aprepitarit was used an day 1, eomtinue treatrment with sprepitant on days 2 and 3 if Frsagrepitant was used on day 1. ne additienal

| Mo sdditional therapy is required if a palenosetren o granisetren patch is gven on day 1,
# - sp this FRgImeEn |I'aprr-|'ula|l1 WES EOn on Qi 1.

Navari RM, Aapro M. N Engl J Med 2016;374:1356-1367




ESMO 2016 - emetogen KT szerek

Table 1. Emetogenic potential of single intravenous antineoplastic agents

IV chemotherapy

Oral chemotherapy®

Anthracyeline/cyclophosphamide combination”
Carmustine

Cisplatin

Cyclophosphamide 1500 mg/m’

Dacarbazine

Mechlorethamine

Streptozocin

Alemtuzumab Epirubicin
Azacitidine Idarubicin
Bendamustine Ifosfamide
Carboplatin Irinotecan
Clofarabine Oxaliplatin
Cyclophosphamide <1500 mg/m? Romidepsin
Cytarabine >1000 mg/m? Temozolomide®

Daunorubicin Thiotepa®
Doxorubicin Trabectedin

Hexamethylmelamine
Procarbazine

Bosutinib

Ceritinib
Crizotinib
Cyclophosphamide
Imatinib
Temozolomide
Vinorelbine




Table 2. Recommended doses of serotonin (5-HT)s receptor

antagonists
Agent

Ondansetron

Grranisetron

Dolasetron

Tropisetron

Palonosetron

Route Antiemetics

v 8 mg or0.15 mg'kg
Ohral 16 mg’

v 1 mg or 0.01 mg'kg
Oral 2 mg {or 1 mgb]
Oral 100 mg

IV > mg

Oral 5 mg

v 0.25 mg

Oral 0.5 mg

*Randomised studies have tested the 8 mg twice daily schedule.
®The 1 myg dose is preferred by some panellists.

Table 3. Recommended doses of corticosteraids” {dexamethasons)

Derinv i B entachodulc
High risk
Acute emesis 20 mg once [12 mg when used with ( fos)

aprepitant or rbetmg:litﬂn.t'lt]h
8 myg bid for 3-4 days [8 mg once daily when
used with { fosjaprepitant or netupitant]

Drelayed emesis

Moderate risk
Agute emesis % mg once
Delayed emesis 8 mg daily for 2-3 days (many panellists give
the dose as 4 mg bid)
Low risk
Acute Emesis 4-8 mg once

ESMO 2016 - antiemetogen dozisok

Table 4. Becommended doses of neurokinin (NK), receptor

antagonists

NKI receptor antagonist Dose and schedule

Aprepitant” and Aprepitant: 125 mg once on the day or
chemotherapy”
Or

Fosaprepitant: 150 mg i.v., once on the

fosaprepitant; acute emesis

day of chemotherapy

Aprepitant” and Aprepitant: 80 mg orally, once daily for
fosaprepitant: delayed emesis the 2 days after chemotherapy; or

none if fosaprepitant is used

Rolapitant 180 mg orally once on the day of
chemotherapy

Netupitant 300 mg netupitant/0.5 mg palonosetron
orally once on the day of
chemotherapy

"While corticosteroids other than dexamethasone are effective
antiemetics, the dose and schedule of dexamethasone coupled with its
wide availability in various dose forms established it as the guideline
agent of choice.

MThe 12 mg dose of dexamethasone is the only one tested with (fos)
aprepitant/netupitant in large, randomised trials.

*Aprepitant 165 mg as a single dose before chemotherapy (and none
days 2-3) is registered by EMA and other authorities, but no randomised
clinical trials have tested this dose schedule,




ESMO 2016 - sugarterapia okozta emesis

Table 5. Radiotherapy emetic risk levels and MASCC/ESMO antiemetic guidelines update

Emetic risk Area of treatment Antiemetic guideline MASCC level of scientific
level confidence/level of consensus

ESMO level of evidence/grade of
recommendation

High Total body irradiation  Prophylaxis with a 5-HT3-RA +« DEX  High/high (for the addition of
DEX: moderate/high)

Moderate Upper abdomen, Prophylaxis with a 5-HT;- High/high (for the addition of
craniospinal RA + optional DEX DEX: moderate/high)

Low Cranium Prophylaxis or rescue with DEX Low/high
Head and neck, thorax  Prophylaxis or rescue with DEX, a Low/high
region, pelvis dopamine RA ora 5-HT;-RA

Minirmnal Extremities, breast Rescue with DEX, a dopamine Low /high
receplor antagonist ora 3-H'T:-RA

Concomitant In patients undergoing concomitant CRT, the antiemetic Low /high
CRT prophylaxis should be according to the guidelines for CINV
for the used chemotherapy, However, in case the emetic risk of
RT is higher than that of the concomitant CT, then the risk
level of RT has to be chosen to tailor the antiemetic treatment

I1/B ( for the addition of DEX:
(1 C)

1/ A (for the addition of DEX:
I1/H)

IViD
IViD

IV/D

IV/D

5-HT;-RA, 5-HT;-receptor antagonist; CINV, chemotherapy-induced nausea and vomiting; CT, chemotherapy; CRT, chemoradiotherapy; DEX,
dexamethasone; RT, radiotherapy.




Mucositis (ESMO 2015)

mucositis - gyulladasos és/vagy ulcerativ lézidk a szajuregben, a Gl traktusban
barhol. F6 okok: kemoterapia, fej-nyaki besugarzas. Egyéb okok: infekcid,
immunhiany.

oral mucositis - kemoterapias szerek, sugarterapia okozza. Tipusos manifesztacio:
erythema, ulceratio. Lokalis faktorok felerdsithetik: infekcio, trauma

“alimentary tract mucositis” - szajuregtdl az anusig

(pl. cyclophosphamid, doxorubicin, vincristin, etoposide, ifosfamide, methotrexate,
docetaxel, paclitaxel, cisplatin, carboplatin, oxaliplatin, irinotecan, 5-FU, leucovorin,
vinorelbine)

stomatitis - szajuregi szovetek gyulladasos allapota. NEM kemoterapias szerek, vagy
ionizalo sugarzas okozzak !!! Jellemz6 a szajuregi funkciok zavara: izérzés valtozasa,
megszinése, szajuregi eérzékenység, fajdalom (erre utald Iézié nélkal), xerostomia.
célzott terapias szerkere jellemzd, pl: bevacizumab, erlotinib, sorafenib, sunitinib,
gefitinib, lapatinib.

MIAS - mTOR inhibitor-associated stomatitis -



oral mucositis,

WHO scale for oral mucositis

Grade 0 = no oral mucositis

Grade 1 = erythema and soreness

Grade 2 = ulcers, able to eat solids

Grade 3 = ulcers, requires liquid diet (due to mucositis)
Grade 4 = ulcers, alimentation not possible (due to mucositis)

National Cancer Institute Common Terminology Criteria for
Adverse Events version 4.03 [26]

The definition used for this grading is ‘A disorder charac-
terised by inflammation of the oral mucosal [sic: “mucosa”]’.

Grade 1 =asymptomatic or mild symptoms; intervention not
indicated

Grade 2 =moderate pain; not interfering with oral intake;
modified diet indicated

Grade 3 = severe pain; interfering with oral intake

Grade 4 = life-threatening consequences; urgent intervention
indicated

Grade 5 = death

dirrhoae grading

diarrhoea

Definition: A disorder characterised by frequent and watery
bowel movements

NCI-CTCAE version 4.03 [26].

Grade 1 = increase of <4 stools per day over baseline; mild in-
crease in ostomy output compared with baseline

Grade 2 = increase of 4-6 stools per day over baseline; moder-
ate increase in ostomy output compared with baseline

Grade 3 = increase of >7 stools per day over baseline; incon-
tinence; hospitalisation indicated; severe increase in ostomy
output compared with baseline; limiting self-care activities of
daily living (ADL)

Grade 4 = life-threatening consequences; urgent intervention
indicated

Grade 5 = death



Szajapolas

Table 1. Example of a Basic Oral Care Protocol (expert opinion)

Two key strategies for mitigation of oral mucosal injury before and during treatment are
e Maintenance of optimal nutritional support throughout the entire period of cancer therapy.

* Developing a daily oral hygiene routine, including brushing teeth and the gums four times a day with a soft brush and using mouth rinses. This approach

can contribute to the reduction and, ideally, prevention of oral tissue injury and associated pain, nutritional compromise, and related adverse outcomes.

The following information is presented as a portfolio of patient-based instructions for which health professional guidance is recommended

General measures

Brushing teeth and
gums

Rinse mouth

Denture care

Avoid painful stimuli

Inspect your oral mucosa daily.

Have your dental team eliminate sources of trauma (e.g. ill-fitting prostheses; fractured teeth).

Lubricate lips with (sterile) vaseline/white paraffin (petrolatum), lip balm, or lip cream. Be aware that vaseline/white paraffin
(petrolatum) should not be used chronically on the lips, as this promotes mucosal cell dehydration and is occlusive leading to
risk of secondary infection.

Drink ample amount of fluids to keep the mouth moist.

Use a soft toothbrush or swab (as tolerated) after meals and before sleep. Brushing with a soft toothbrush reduces risk of
bleeding. Each month you should utilise a new soft toothbrush.

Clean the dentition and gingiva with a mild ﬂuoride-containing, non-foaming toothpaste.

Brush teeth twice a day (after meals and at bedtime) according to the Bass or modified Bass method. If using an electric
toothbrush, utilise the techniques cited in the product description instead.

Rinse the brush thoroughly after use with water and store the toothbrush in a cup with the brush head facing upward.

If you are used to do so, clean the area between the teeth once a day. Consult a dental hygienist/dentist about the most

appropriate interdental cleaner (floss, toothpick, brushes). In case you are not used to use interdental cleaners on a regular base,
do not start with it while on cancer therapy, since it can break the epithelial barrier, visible through gingival bleeding.

Rinse mouth with an alcohol-free mouthwash upon awakening and at least four times a day after brushing, for ~1 min with
15 ml mouthwash; gargle; and then spit out. During the first half hour after rinsing, avoid eating and drinking.

Remove dentures before performing oral care. Brush dentures with toothpaste and rinse with water; clean the gums.
Defer wearing dental prostheses as much as possible until the lining tissues of your mouth are healed. If in the hospital, soak the
denture for 10 min in an antimicrobial solution (e.g. chlorhexidine 0.2% if available) before inserting in your mouth.

Smoking
Alcohol
Certain foods such as tomatoes, citrus fruits, hot drinks and spicy, hot, raw, or crusty foods.




Table 2. MASCC/ISOO Clinical Practice Guidelines for Oral and Gastrointestinal Mucositis [ | [(level of evidence for each recommendation is in

brackets following the recommendation statement)]

Oral mucositis

RECOMMENDATIONS IN FAVOR OF AN INTERVENTION (i.e. strong evidence supports effectiveness in the treatment setting listed)

1) The panel recommends that 30 min of oral cryotherapy be used to prevent oral mucositis in patients receiving bolus 5-fluorouracil chemotherapy (II).

2) The panel recommends that recombinant human keratinocyte growth factor-1 (KGF-1/palifermin) be used to prevent oral mucositis (at a dose of
60 ug/kg per day for 3 days before conditioning treatment and for 3 days after transplant) in patients receiving high-dose chemotherapy and total body
irradiation, followed by autologous stem cell transplantation, for a hematological malignancy (II).

3) The panel recommends that low-level laser therapy (wavelength at 650 nm, power of 40 mW, and each square centimeter treated with the required time
to a tissue energy dose of 2 J/em®), be used to prevent oral mucositis in patients receiving HSCT conditioned with high-dose chemotherapy, with or
without total body irradiation (II).

4) The panel recommends that patient-controlled analgesia with morphine be used to freat pain due to oral mucositis in patients undergoing HSCT (II).

5) The panel recommends that benzydamine mouthwash be used to prevent oral mucositis in patients with head and neck cancer receiving moderate dose
radiation therapy (up to 50 Gy), without concomitant chemotherapy (I).

SUGGESTIONS IN FAVOR OF AN INTERVENTION (i.e. weaker evidence supports effectiveness in the treatment setting listed)

1) The panel suggests that oral care protocols be used to prevent oral mucositis in all age groups and across all cancer treatment modalities (IIT).

2) The panel suggests that oral cryotherapy be used to prevent oral mucositis in patients receiving high-dose melphalan, with or without total body
irradiation, as conditioning for HSCT (III).

3) The panel suggests that low-level laser therapy (wavelength ~632.8 nm) be used to prevent oral mucositis in patients undergoing radiotherapy, without
concomitant chemotherapy, for head and neck cancer (III).

4) The panel suggests that transdermal fentanyl may be effective to treat pain due to oral mucositis in patients receiving conventional or high-dose
chemotherapy, with or without total body irradiation (III).

5) The panel suggests that 0.2% morphine mouthwash may be effective to treat pain due to oral mucositis in patients receiving chemoradiation therapy for
head and neck cancer (I1II).

6) The panel suggests that 0.5% doxepin mouthwash may be effective to treat pain due to oral mucositis (IV).

7) The panel suggests that systemic zinc supplements administered orally may be of benefit to prevent oral mucositis in oral cancer patients receiving
radiation therapy or chemoradiation (III).



RECOMMENDATIONS AGAINST AN INTERVENTION (i.e. strong evidence indicates lack of effectiveness in the treatment setting listed)

1)

2)

3)

4)

5)

The panel recommends that PTA (polymyxin, tobramycin, amphotericin B) and BCoG (bacitracin, clotrimazole, gentamicin) antimicrobial lozenges
and PTA paste not be used to prevent oral mucositis in patients receiving radiation therapy for head and neck cancer (II).

The panel recommends that iseganan antimicrobial mouthwash not be used to prevent oral mucositis in patients receiving high-dose chemotherapy,
with or without total body irradiation, for HSCT (II), or in patients receiving radiation therapy or concomitant chemoradiation for head and neck
cancer (II).

The panel recommends that sucralfate mouthwash not be used to prevent oral mucositis in patients receiving chemotherapy for cancer (I), or in patients
receiving radiation therapy (I) or concomitant chemoradiation (II) for head and neck cancer.

The panel recommends that sucralfate mouthwash not be used to treat oral mucositis in patients receiving chemotherapy for cancer (1), or in patients
receiving radiation therapy (II) for head and neck cancer.

The panel recommends that intravenous glutamine not be used to prevent oral mucositis in patients receiving high-dose chemotherapy, with or without
total body irradiation, for HSCT (II).

SUGGESTIONS AGAINST AN INTERVENTION (ie. weaker evidence indicates lack of effectiveness in the treatment setting listed)

1)

2)

3)

4)

5)

The panel suggests that chlorhexidine mouthwash not be used to prevent oral mucositis in patients receiving radiation therapy for head and neck cancer
(I11).

The panel suggests that granulocyte-macrophage colony-stimulating factor (GM-CSF) mouthwash not be used to prevent oral mucositis in patients
receiving high-dose chemotherapy, for autologous or allogeneic stem cell transplantation (II).

The panel suggests that misoprostol mouthwash not be used to prevent oral mucositis in patients receiving radiation therapy for head and neck cancer
(III).

The panel suggests that systemic pentoxifylline, administered orally, not be used to prevent oral mucositis in patients undergoing bone marrow
transplantation (III).

The panel suggests that systemic pilocarpine, administered orally, not be used to prevent oral mucositis in patients receiving radiation therapy for head
and neck cancer (III), or in patients receiving high-dose chemotherapy, with or without total body irradiation, for HSCT (II).



Gastrointestinal Mucositis (not including the oral cavity)

RECOMMENDATIONS IN FAVOR OF AN INTERVENTION (i.e. strong evidence supports effectiveness in the treatment setting listed)

1) The panel recommends that i.v. amifostine be used, at a dose of >340 mg/m’, to prevent radiation proctitis in patients receiving radiation therapy (II).

2) The panel recommends that octreotide, at a dose of >100 g s.c. twice daily, be used to treat diarrhea induced by standard- or high-dose chemotherapy
associated with HSCT, if loperamide is ineffective (II).

SUGGESTIONS IN FAVOR OF AN INTERVENTION (i.e. weaker evidence supports effectiveness in the treatment setting listed)

1) The panel suggests that i.v. amifostine be used to prevent esophagitis induced by concomitant chemotherapy and radiation therapy in patients with non-
small-cell lung carcinoma (III).

2) The panel suggests that sucralfate enemas be used to treat chronic radiation-induced proctitis in patients with rectal bleeding (III).

3) The panel suggests that systemic sulfasalazine, at a dose of 500 mg administered orally twice a day, be used to prevent radiation-induced enteropathy in
patients receiving radiation therapy to the pelvis (II).

4) The panel suggests that probiotics containing Lactobacillus species be used to prevent diarrhea in patients receiving chemotherapy and/or radiation
therapy for a pelvic malignancy (III).

5) The panel suggests that hyperbaric oxygen be used to treat radiation-induced proctitis in patients receiving radiation therapy for a solid tumor (IV).

RECOMMENDATIONS AGAINST AN INTERVENTION (i.e. strong evidence indicates lack of effectiveness in the treatment setting listed)

1) The panel recommends that systemic sucralfate, administered orally, not be used to treat gastrointestinal mucositis in patients receiving radiation therapy
for a solid tumor (I).

2) The panel recommends that 5-acetyl salicylic acid (ASA), and the related compounds mesalazine and olsalazine, administered orally, not be used to
prevent acute radiation-induced diarrhea in patients receiving radiation therapy for a pelvic malignancy (I).

3) The panel recommends that misoprostol suppositories not be used to prevent acute radiation-induced proctitis in patients receiving radiation therapy for

prostate cancer (I).

SUGGESTIONS AGAINST AN INTERVENTION (ie. weaker evidence indicates lack of effectiveness in the treatment setting listed)
None.

Reprinted from [3]. @ 2014 The Authors. Cancer published by Wiley Periodicals, Inc. on behalf of American Cancer Society. This is an open access article
under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any medium, provided
the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.

Gy, grays; HSCT, hematopoietic stem cell transplantation; MASCC/ISOO, Multinational Association of Supportive Care in Cancer and International
Society of Oral Oncology.



HFS hand foot syndrome - palmar-plantar
erythrodysesthesia (PPE)

PPE - dermatologiai toxicitas - tenyerek talpak (néha egyéb testfelszinek) erythemaja és
fajdalma. (mas nevei: HFS, kemoterapia indukalta akralis erythema)

kéz és lab reakcio: erythemaval korulvett elszarusodas f6leg nyomasnak kitett helyeken
a tenyereken és talpakon.

Okok:
® mikrovaszkularis toxicitast okozo kemoterapia - capecitabine, pegilalt liposomalis
doxorubicin, 5-FU, sorafenib, sunitinib, lapatinib, docetaxel, paclitaxel, etoposide

® tarsbetegségek - veseelégtelenség, beszikult majfunkcio, korabbi bérbetegség
(seborrhoeas dermatitis, actinic keratosis)

® egyéb: id6s kor, melegebb testhémérséklet (forrd furd6, laz, klima), nyomasnak kitett
testfellletek, fizikai munka, er8s edzésmunka



HFS grade

® Grade 1 - minimalis erythema, oedema, keratosis - fajdalom nélkul

®* Grade 2 - hamlas, holyagok, oedema, hyperkeraosis, fajdalom, mindennapi
aktivitast limitalja (pl. bevasarlas)

® Grade 3 - mint Gr2 de sulyosabb, otthoni aktivitast is befolyasolja (mosakodas,
oltozkodés, taplalkozas, wc hasznalat, gyogyszerek bevétele)

Grade 1 - nem surget6 ellatas - bér higiénia, lagyitd krémek, mechanikai stress
kerulése, h6 kerulése

Grdae 2 - surgds ellatas 24h-an belll - fajdalom: lokalis szteroid, fajdalomcsillapito,
jegelés. Sz.sz. antibiotikum. bdrinteritas sérulése esetén kotozes, hydrocolloid
kotozés.

Grade 3 - surgds, azonnali ellatas - hospitalizacio. fajdalomcsillapitas, lokalis és iv.
anti-infektiv kezelés (antibiotikum, antifungalis, antiviralis kezelés). Perzisztalo
veérzes esetén thrombocyta is szukséges lehet. Vitalis jelek monitorozasa.
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Targeting CTLA-4 and PD-1 to release the
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Costimulacio
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2. TABLAZAT. Eurépaban és az USA-ban engedélyezett immunellendrzépont-gatlok

Gyogyszer Hatasmechanizmus  FDA-engedély  FDA-indikacio EMA-engedély EMA-indikacio
Ipilimumab anti-CTLA-4 2011 melanoma 2011 melanéma

melanama, NSCLC, RCC, cHL, melanoma, NSCLC,

Nivolumab anti-PD-1 2014 2015

HNSCC, UCC RCC, cHL, HNSCC
Pembrolizumab anti-PD-1 2014 melanoma, NSCLC, HNSCC, cHL 20156 melanoma, NSCLC
Atezolizumab anti-PD-L1 2016 UCC, NSCLC - -
Avelumab anti-PD-L1 2017 MCC - -
Durvalumab anti-PD-L1 2017 UcC - -

PD-1: programozott sejthalal fehérje 1; PD-L1: programozott sejthalal ligandum 1; CTLA-4: citotoxikus T-limfocita antigén 4; FDA: Food and Drug
Administration; EMA: European Medicines Agency; RCC: vesesejtes rak; HNSCC: fej-nyaki laphamsejtes rak; NSCLC: nem kissejtes tidorak; cHL:
klasszikus Hodgkin-limfoma; UCC: urotelsejtes rak; MCC: Merkel-sejtes karcinoma

Fésis, B6dor MAGYAR ONKOLOGIA 61:116-125, 2017



ESMO 2017

Table 1. Approved indications for I(Pis

Drug Indications EMA/FDA approval
Ipilirumab Metastatic melanoma EMA 4 FOA
Adjuvant therapy stage |l melanoma FOA
Mivalumab Metastatic melanoma EMA + FD&,
7 line metastatic NSCLE EMA + FDA,
' lime metastatic RCC Enda + FLA
Classical Hodgkin's disease® EMA 4+ FDA
Recument or metastatic STCHN® EMA + FDA
Locally advanced or metastatic LICC Efd A 4 FLa,
Pembrolizumab Metastatic melancma EMIA + FDA
2" line metastatic NSCLC (PD-L1 = 19 EMAA - FDA
1 line matastatic MSCLE (PD-L1 = 50%;) EMAA + FDA
1™ fine metastatic NSCLC in combination with pametraxed 4+ carboplatin FOWA
Classical Hodgkin's disease EMA" + FDA"
Lacally advanced or metastatic LICC FOA
M5I-H or MME deficiant metastatic malignancies” FOOA
Areroliaumab Locally advanced or metastats UCC FCrA
2" line metastatic NSCLC FOA
Avelumab Lacally advanced or metastatic LICC FOA
Metastatic Merkel cell carcinoma FOA
Durvalumakb Lecally advanced or metastatic LICC FCHA
Ipilimurmab -+ nivolumals Metastatic melanoma EMA A FDA

“Faor the treatrment of patients with cHL who have relapsed or progressed after auto-HSCT and post-transplantation brentuximab vedating "For the treat:
ment of patents with recurent or metastatc SCCHMN with disease progression onor atter platinum-based therapy, “For patients with kocally agvanced or
metastatic UCC who have disease prograssion during or fallowing platinume-containing chematharapy or within 12 months-of necadjuvant or adjuyvant
treatment with platinum-containing chemotherapy, “For the treatment of adult and pediatric patients with cHL whe are refractory or have relapsed after
3-or more fines of therapy. “For adult and paediatric patients with unresectable or metastatic, M3FH or dMR that have progressed follcwing prior treat-
rient and who have no satisfacton alternative treatment aptions o with Mal-H ar dMBMR CRC that has progressed fallewing treatment with a fluarapyn

midine, xaliplatin, and iinotecan.

Aubo-HSCT, aurclogous hematmpoietic stem cell trensplantaton; cHL classic Hodghin's lymphoma: CRC colorectal cancer diMR, deficient MIAR; EMA,
European Medicings Agency; FOW, Food and Drug Administration; ICP), immineg checkpoine inhibitar, MMR, DNA mismatch repain MSHH; microsatellite
instability-high; NSCLE, nof-smallscell lung cancer, PO-LY, pragramimed death ligand 1 RCC, renal call carcinoma; SCCHR, squamous oall carcinoma of
the hiegad and neck: UCC, urothelial carcingma,



Immunterapia mellékhatasai

infUzios reakciok

immun related adverse effects (irAEs) - adverse effects of special interests
(AEoSI)

* —Rash, pruritis

— Liver toxicity

— Diarrhoea, colitis
— Hypophysitis

Toxicity grade

0 2 4 6 8 10 12 14
Time (weeks)
Figure 1. Timing of occurence of immune-related adverse events
following ipilimumab treatment.

Reprinted from [86] with permission. © 2012 American Society of
Clinical Oncology. All rights reserved.



Immunellenorzo-pont-gatlok mellékhatasal

Encephalitis, aseptic méaningitis w-_:‘_‘_‘_‘_;‘_ I
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Figure 1. Organs Affected by Immune Checkpoint Blockade.

Immune checkpoint blockade can result in inflammation of any organ,
Shewn are the most common immune-related adverse events that clini-
cians encounter in patients treated with immune checkpoint blockade.

Postow et al. 2018 NEJM 378,2

e pontos mechanismus nem ismert

* legjobb kezelés modja nem ismert.
Immunszuppresszio.

 |IRAE altaldban az els6 néhany hétben,
hdonapban jelentkeznek (de barmikor
el6fordulhatnak) a bértiinetek
jellenek meg els6ként

* ICl kezelés eredményessége nem fligg
a mellékhatasok miatt alkalmazott
immunszupressziotol

* Sulyos mellékhatasok utan ICI kezelés
Ujraindithato, riziké a korabbi
mellékhatassal aranyos

* Ha a kezdeti ICI-ra adopt terapias
valasz jo, de a kezelést mellékhatas

miatt fel kell figgeszteni, a terapias
valasz altalaban “perzisztal”.

* Mellékhatasra esélyes paciensek (pl.
autoimmun betegségben szenveddk)
esetében is varhato terapias
eredméby ICl kezeléstél.



Chapman et al. MSKCC Letter to the Editor N Engl J Med 2015; 372:2073-2074

¥

Figure 1. Response of a Large Chest-Wall Melanoma
Metastasis to One Dose of Ipilimumab plus Mivolumab.

A pretreatment photograph (with the camera pointing
upward from the patient's waist) {Panel A) and a
pretreatment CT scan with soft-tissue windows [Panel
Bi show the chiest-wall mass (ascerisk). Thiee wesks
after the first treatment, the tumor resalved, leavinge a
cavity (Panel ©). 5ix weeks after the first treatment, a
CT scan showed resolution of the chest-wall mass

[Panel D},



gyakori mellekhatasok

Immuntx okozta bor mellékhatasok - Ipi 43-45% PD-1 (nivo
pembro) 34%

rash, pruritus, vitiligo (utobbi melanomaban, ott tx
hatékonysagot is jelez)

¢ Grade 1 - macula/papula < 10% BSA , tunetmentes, tunetes
(viszketeés, égberzes, feszulés)

® Grade 2 - “ < 10-30 % BSA napi aktivitast
némileg gatolja
® Grade 3 - “ > 30% BSA tunetmentes/tinetes

napi onellatast gatolja

® Grade 4 - papulopustular rash, életet veszélyeztet6
felUlfert6z6déessel (Steven-Johnson snydrome, toxikus
epidermalis necrolysis, bullosus dermatitis) inteziv osztalyos
kezelést igényel.

® gr 1-2 bér AE esetében kezelés folytathato, lokalis ellatas:
borpuhitd krém, antihisztamin, lokalis szteroid.

® gr. 3 - kezelés felfuggesztése lokalis bérlagyito,
antinsiztamin, er6s szteroidos kréem

® gr.4 - kezelés leallitasa, borgydgyasz konzilium, azonnal iv.
metilérednizolon 1-2 mg/kg



Symptom Grade Management escalation pathway Assessment and Investigations

Avoid skin irritants,
avoid sun exposure,

Grade 1: topical emollients recommended . )
skin rash, with or without ‘ Physical samination
symptoms, < 10% BSA Topical steroids (mild strength) cream Exclud?nggfigﬁa;s::; grﬂ urlgaslhlllnass.
(see Figure 4) od +/- oral or topical antihistamines for itch ! 9

Proceed with treatment

Supportive management, as above

" ang; 2:;0 — Topical steroids (moderate strength) cream As above
rash covers -30% o od or(potent) cream bd +/- oral or topical i in bi
ioaFipred) Snaictariaes e B Consider dermatology referral and skin biopsy

Proceed with ICPi treatment

Withhold ICPi
Topical treatments as above (potent)

Initiate steroids:
Grade 3: if mild to moderate 0.5-1 mg/kg prednisolone As for Grade 1
rash covers > 30% BSA (see Figure 4) od for 3 days then wean over 1-2 weeks; < Dermatology review

or grade 2 with substantial symptoms 0.50 r;i :g:r:g ;}: d gﬁiﬁ‘}{"@;ﬂﬁ'ﬁfjﬁs Consider punch biopsy and clinical photography

on response, wean over 2-4 weeks

Recommence ICPi at G1/mild G2 after discussion
with patient and consultant

Grade 4: i.v. (methyl)prednisolone 1-2 mg/kg Dem;toorlg rat::v}ew
skin sloughing > 30% BSA (see Figure 4) Seek at d tol vi 9y
with associated symptoms SRS G onY 1SS Punch biopsy
(e.g. erythema, purpura, epidermal detachment) Discontinue ICPi treatment

Clinical photography

Figure 3. |CPi-related toxicity: management of skin rash/toxicity.

Recognised skin AEs include: (i) most common: erythema, maculopapular and pustulopapular rash; (i) rare: toxic epidermal necrolysis,
Steven-Johnson syndrome and DRESS; (iii) vasculitis may also be present with purpuric rash.

AE, adverse event; bd, twice daily; BSA, body surface area; DRESS, drug rash with eosinophilia and systemic symptoms; ICPi, immune check-
point inhibitor; i.v,, intravenous; od, once daily.



endocrinopathia

Hyperthyreosis - ICPi kezelés megszakitasa, beta-blokkold, majd restart ICPi
hypothyreosis HRT (L-thyroxin) inditasa szukséges

hypophysitis - fejfajas, diplopia, neuroldgiai tinetek - MR - metilprednizolon
1mg/kg per os, 2-4 hét alatt csokkentve vissza a dozist. Ha szukséges HRT (LT4,

hydrocortisone, testosterone)

|. DM - hospitalizacio.



hepatotoxicitas

' B
Lrane 1: Continue heatme -~ 11 s ULK-2x LN repest in 1 wiosk
ALT or AST = ULK-Zx LN = st
N F |
r b !
Re-check LFTsMNialbuman avery 3 days
Ameiaw madications,
Grade 2 ‘Wilhhald P rantme 8.0 Blaling. antdmotecs and aicohol Resbory
ALT or AST 3-5x LLN it rising ALTMET whan re-chacked Perform |war screen: Hepatits AR/ seroiogy,
siar oml predasokns | mog Hepa®iis E POR, anli-ANASSMATLEMSLALPALEL
ron shuidies
Gonsider imaging for metasizsasiciol
X r
—_—
i ireEimnt B
| HLTAST < 400 and noameal | As: abore: dully LFTS/WR/abumin
Grade 3: ; il et W i | predinEsdone 1 mgikg £ Parform 1S with Doppler
ALT or AST S-30 LEN Sy - iy
ALT/ALT = o riedid hilirugsn S ow Lowy thresshald b admdt § clinics conoem
. (s Bpradnizsiong 2 mjiey y
yr
-
Garade 4; v (meEdriorednisalnng @ mglg ! A5 ahonm; hepainlogy consult
ALT or AST = 20u LALN ] Prrmaninily descosdinue neatinanl 5 Comsidnr lver hinpsy
o

Siwrnid vanan

+ G- onde G, wenn ower 3 e re-escatele b serung; reatment may be msomed onoe prednissiong = 10 mg

+ AW once mgrmvesd 1o G2, can changs 10 il pradnisolong and seean nver 4 wnsks; [or G, mcha@enge oy @
consiftant discration

Worsening despile stemids
W on oral change 10 Ly, (methyd@ommdiniscdong
«Ion L. add MSE S00-1000 mg
alher midition of trmbmis
scxibed] M use ol ol Ahymooyte gobulin in steoid « MMFrefactory ledminsm hepatits {31]

Figure 7. ICFi-related toxicity: management of hapatitis

ALT, alanine transaminase; AMA antinuclear antibodies; A5T, aspartate transamimass; bd, twice daily; ICPL immwne checkpoint inhibiton IME,
international nomalised ratio of prothrombin time; iy intravenous; L)L lung clearance indes; LFTs, liver function tests; LKM, liver kidney
microsomal, MMF, mycophenaolate mofetil, PCR, polymerase chain reaction; SLASLP, soluble liver antigen/lver-pancreas antibody; SMA,
smooth muscle autoantibody, ULN, upper limit of normal; U5 ultrasound
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Figure B. ICFi-related toxicite: management of diarfsoea and colitis

b, twice daily; CHF, congestive heart taillure; CRP, Creactive protein; OT, computed tomography; FBC, full Blood count; ICPL immune check-
point inhibitar; Lv, intravenows, LETs, lver function tests; MME, mycophenolate motetil; Mx, management: NYHA, New York Heart Association;
od, once daily, PR, polymerase chain reaction; PP, Pneumocystis jimoved preumonia; T8, tuberculosis; TFTs, thyroid function tests; TP, tonal
parerteral nutition; UEC, urea, electralyies, creatinine: VitD, vitamin 0
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Figure 3. 1CPirelatod wwcing: management of prheumonits
Ak, antibody; ARDS, acute resplratory distress syndiome; BAL, bronchosheniar lavage bd MAMT, twace dadly Monday’WednesdayFrday; Ca,
calciurm, CRP, C-reactive pratein, CT, computed tomography: SR, enthmcyte sedimentation rate: FRC full Bland count; ICH, smmune check-
paint inhibatoe; vy, intravenous; LET, Bver funciaon tess; SMF, mycoohenolate rotent TEL, mansfes factor for carbon mancaide; TFT, thysoid
functicn tests; UEL, ureq, slectrofytes, oeatinine
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Ritkabb mellékhatasok (1-2%)

Neuroldgiai toxicitas - enyhe esetben kezelést szuneteltetni kell,
diagnosztika: MR, liquor vizsgalat. Sulyosbodas esetén metilprednisolon 1-2
mg/tskg per os. v. iv. Guillan-Barre vagy myasthenia szer( tunetek esetében
plasmapheresis megfontolandé.

Cardiotoxicitas - myocarditis gyanuja esetében 1-2mg/tskg
metilprednizolon, ha nem elegendd, akkor immunszuppressziv kezelés.

reumatolégiai toxicitas - enyhe arthralgia: NSAID, low dose steroid. Sulyos
polyarthritis esetében perdnisone 1mg/tskg, szukseég esetén infliximab vagy
mas TNF alfa gatlo.

nephrotoxicitas - nefritis esetén elébb egyéb oku veseelégtelenséget kell
kizarni. Kezelést fel kell fUggeszteni. 1 mg/tskg metilprednizolon. Vesebiopsia
is megfontolandd



