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Komplikacije 1 nezeljeni efekti onkoloskog
lecenja

o Komplikacije | nezeljeni efekti lecenja
nemioterapijom zavise od vrste koris¢enih
ekova, njihovih doza I nacina primene

 Javljaju se istovremeno sa primenom, ili
kasnije, 1 vise godina od lecenja

e Postoje nezeljeni efekti zajednicki za vecinu
citostatika, ali I specifi¢ni, vezanu za grupu ili
pojedinacni citostatik




Komplikacije 1 nezeljeni efekti onkoloskog
lecenja

Nezeljeni efekti | komplikacije onkoloskog le¢enja su
sve ces¢i u strukturi morbiditeta

Vreme javljanja se produzava na vise godina po
zavrsetku lecenja

Zbog toga se ne ocekuju ili pogresno tumace

Relativno cesto su uzrok pojave sekundarnih
maligniteta ( hematoloskih obi¢no u periodu od dve
do deset godina, a solidnih tumora u periodu do
trideset godina po zavrsetku lecenja)



Komplikacije 1 nezeljeni efekti onkoloskog
lecenja
* Nezenjeni efekti mogu biti lokalni, vezani za
jedan organ ili organski sistem, ili sistemski

 Lokalne reakcije na mestu primene (bol,
crvenilo, flebitis, nekroza tkiva)

Infuzione reakcije ( najcesée kod primene
monoklonskih antitela):skok temperature,
groznica, bol, gusenje, hipotenzija

Alergijske reakcije



Komplikacije 1 nezeljeni efekti onkoloskog
lecenja

MUCNINA | POVRACANJE
Najéesce nezeljeno dejstvo
Retko ozbiljno ugrozava zdravlje, ali jako kompromituje
kvalitet zivota i ¢esto je razlog za odustajanje od
leCenja
Prema vremenu javljanja postoje anticipatorna emeza
( pre zapocinjanja le¢enja), akutna emeza ( u okviru

24 ¢asa od pocetka lec¢enja) | odlozena emeza( 1-5
dana posle zapocinjanja lecenja)



Sensory input (pain, smell, sight)

Chemoreceptor

Chemotherapy Trigger Zone :>
(area prostrema,

4th ventricle)

Chemotherapy Stomach

Radiotherapy Small-intestine

Higher cortical
centres

{

Vomiting Centre

(medulla)

|

Labyrinths

Memory, fear, anticipation

Vomiting Reflex

:> Neuronal pathways

Factors which can
cause nausea & vomiting



Komplikacije 1 nezeljeni efekti onkoloskog
lecenja

Na pojavu emeze uti¢u kako citostatski lekovi, tako i faktori od

strane pacijenta

Povoljno Nervonno
. Muski pol « Zenski pol
+ Starost >50 god e Starost <50 god

Ranija zloupotreba
alkohola

Bez ranijeg lecenja
citostaticima pracenog.
mucnhinom

Ranije lecenje pradeno
mucninom I povradanjem

Povracanje tokom trudnoce u
anamnezi

“morska bolest” u anamnezi



Komnankaumje n Hexke/beHn edpeKTu
OHKOJIOLLKOT /1e4eHba

EMETOGENIC
POTENTIAL TYPICAL AGENTS DEFINITION

High Cisplatin Emesis in nearly
Dacarbazine all patients
Nitrogen mustard

Moderate Carboplatin Emesis in >70%
Anthracyclines of patients

Cyclophosphamide
Irinotecan

Mitoxantrone Emesis in 10%-
Taxanes 10% of patients

Hormones Emesisin < 10%
Vinca alkaloids of patients
Bleomycin




Lekovi u le€enju mucnine | povracanija:

Metoclopramid
Ondansetron—5HT3 antagonist
Dexamethason

Lorazepam, Haloperidol
Aprepitant

Prochlorperazin



Komplikacije 1 nezeljeni efekti onkoloskog
lecenja

HEMATOLOSKE TOKSICNOSTI
Anemija
Trombocitopenija
Leukopenija ( granulocitopenija )
Javljaju se vrlo cesto
Gradus 4 ugrozava zivot

Febrilna neutropenija je jedno od urgentnih
stanja u onkologiji




Komplikacije 1 nezeljeni efekti onkoloskog
lecenja
 Anemija
retko se javlja u stepenu koji ugrozava zivot(ispod
50g/1), ali je ¢esto razlog za odlaganje lecenja
Simptomi su malaksalost, lako zamaranje, palpitacije,
pospanost, hipotenzija

LeCenje- preparati gvozda, transfuzije ( vrednostl
Ispod 80g/l), primena eritropoetina (?)



Komplikacije 1 nezeljeni efekti onkoloskog
lecenja
e Trombocitopenija
Cesce od anemije se javlja u stepenu koji ugrozava Zivot
( vrednosti ispod 20 000 )
Znaci-najc¢esée petehijalna krvavljenja u kozi
podkolenica, ali | sve ostale manifestacije u smislu
Krvavljenja u tkivima i organima (sufuzije, epistaksa,
nematemeza, melena, rektoragija, hematurija)

Lecenje Je supstituciono-transfuzijama koncentrovanih
trombocita




Komplikacije 1 nezeljeni efekti onkoloskog
lecenja
 Leukopenija/granulocitopenija
Javlja se Cesto, I Isto tako cesto Je uzrok
odlaganja ili prekida lecenja

Vrednosti ispod 1000Le/500Gr zahtevaju lecenje
( profilaksa antibioticima uz faktore rasta bele
loze)



Komplikacije 1 nezeljeni efekti onkoloskog
lecenja

* Febrilna neutropenija se definise kao telesna
temperatura preko 38,5 Celzijusa, merena
aksilarno, koja traje duze od jednog sata u

orisustvu manje od 500 granulocita

| pored najsavremenijeg le¢enja, smrtnost se
cre¢e 0od 1 (pacijenti sa niskim rizikom) do oko
10%(pacijenti sa visokim rizikom)




Normalan ANC 1500 - 8000 celija/mm3
Neutropenija : ANC < 1500 ¢elija / mm?

Blaga neutropenija: 1000-1500 ¢elija / mm?

Srednje izrazena neutropenija: 500-999 ¢elija / mm?
TeSka neutropenija: < 500 ¢elija / mm3

Duboka neutropenija : <100 ¢elija / mm3



PU3NK O MHDEKLWIE

All Infxns =8 Severe Infxns — Bacteremia

’\ -

S

0 100 500 1000
Ann Int Med.1966:64:329




Komplikacije 1 nezeljeni efekti onkoloskog
lecenja

Multinational Association for Supportive Care in Cancer (MASCC)
Kriterijumi za procenu rizika:

Bez ili sa malo simptoma 5
Bez hipotenzije 5
Bez HOBP 4
Solidni tumor, bez ranije gljivicne infekcije 4

Bez dehidracije 3
Umereno izrazeni simptomi 3

Ambulantni pacijent u trenutku pojave temperature 3
Starost <20 godina 2

Skor preko 21 oznacava nizak rizik




Komplikacije 1 nezeljeni efekti onkoloskog
lecenja

Dijareja

Cesto se javlja (i do 60% pacijenata le¢enih
iIrinotekanom ili fluorouracilom, a 10% ima ozbiljnu
klinicku sliku)

Cesto je uzrok snizavanja doze leka, odlaganja ili
prekida lecenja

Kada se javi u kombinaciji sa mukozitisom |
neutropenijom cesto ugrozava zivot



Komplikacije 1 nezeljeni efekti onkoloskog
lecenja

Faktori rizika za pojavu dijareje:

o Starije zivotno doba

e Zenski pol

 LoSIji performans status ( >2)
 Bolesti creva u anamnezi

e Tumor u crevima

* Irinotekan ili fluorouracil u terapij

* Nedeljni rezim davanja

 Infuzioni rezimi

 |stovremena primena zracne terapije




Komplikacije 1 nezeljeni efekti onkoloskog

lecenja
e (Gradusl
Do &etiri stolice dnevno, ne zahteva intravensku rehidraciju
e Gradus?2

Cetiri do Sest stolica dnevno, intravenska rehidracija je potrebna kraée od 24 &asa
e Gradus3

Vise od sedam stolica dnevno, ili inkontinencija, zahteva intravensku rehidraciju duze
od 24 ¢asa. Zahteva hospitalizaciju

e Gradus4

Pojava zivotno opasnih komplikacija ( napr hemodinamski kolaps)
e Gradus5

smrt



Pulmonalna toksi¢énost hemioterapije

Bronhospazam prisustvo opstrukcije u vazdusnim putevima -
wheezing

Alergijske reakcije bronhospazam, prac¢en ostalim alergijskim
manifestacijama

Infuzione reakcije hipersenzitivhe manifestacije koje se javljaju
tokom infuzije ili tokom nekoliko minuta
posle

Pneumonitis intersticijalni pneumonitis

Nekardiogeni plu¢ni edem  pluéni edem koji nije udruzen sa sréanim
otkazom

Sindrom pojacane propustljivosti kapilara- nekardiogeni plu¢ni edem
pracen difuznim edemima i hipovolemijom
Akutno ostecenje pluca
ARDS akutni respiratorni distres sindrom
Eozinofilna pneumonija

Radiation recall pneumonitis



Komplikacije 1 nezeljeni efekti onkoloskog

lecenja
Bevacizumab pluéno krvavljenje, hemoptizije,
plu¢na embolija
Chlorozotocin intersticijalni pneumonitis
Erlotinib akutni pneumonitis, ARDS
Etoposide akutni pneumonitis, difuzno
osStecenje alveola, bronhospazam
Gefitinib akutni pneumonitis, difuzno

ostecenje alveola, difuzno
alveolarno krvavljenje, plué¢na
fibroza

Gemcitabine difuzno ostecéenje alveola,
difuzno alveolarno
krvavljenje, sindrom pojacane
propustljivosti kapilara, plué¢ni edem,
ARDS, efuzija pleure

Ifosfamide intersticijalni pneumonitis
Imatinib akutni pneumonitis, plu¢ni edem, efuzija
pleure

I[rinotecan pneumoniti, insuficijencija pluca



Komplikacije 1 nezeljeni efekti onkoloskog

lecenja

Oxaliplatin plu¢na fibroza, pluéna
Insuficijencija, eozinofilna
pneumonija

Mitoxantrone akutni pneumonitis

Piritrexim akutni pneumonitis

Taxanes akutni pneumonitis, pleuralna
efuzija

Temozolomide akutni pneumonitis

Thalidomide akutni pneumonitis, ||o_!euralna
efuzija, pluéna embolija

Topotecan bronhiolitis, pneumonija sa
posledicnom  fibrozom

Trastuzumab akutni pneumonitis, akutno

ostecenje pluca, B
P_neumonlja sa posledicnom
Ibrozom






Komplikacije 1 nezeljeni efekti onkoloskog
lecenja
Kardiotoksicnost hemioterapije

Ostecenje sréanog misi¢a toksinima naziva se
kardiotoksicnoscu

Dovodi do
* Poremecaja ritma
e Srcanog otkaza



Komplikacije 1 nezeljeni efekti onkoloskog
lecenja

Citostatici koji imaju najizrazeniju kardiotoksi¢nost:
« Doxorubicin (Adriamycin)

 Epirubicin

 |darubicin

e Cyclophosphamid

e Fluorouracil

e Mitoxantron

« Paclitaxel

e Inhibitori tirozin kinaze

* Monoklonalna antitela



Komplikacije 1 nezeljeni efekti onkoloskog
lecenja

Javlja se najcesée u okviru godine dana od lecenija, ali
se moze javiti | posle vise godina
Novija istrazivanja pokazuju da se subklinicko opadanje

efikasnosti sréanog misica (za vise od 10%) javlja kod
10-50% pacijenata lecenih antraciklinima

Sr¢ani otkaz se javlja kod oko 2% pacijenata lecenih
antraciklinima

Prognoza sréanog otkaza uzrokovanog citostaticima je
znacajno losija nego sréanih otkaza druge etiologije
( rezistentna je na lecenje)




TOKSICNOSTI IMUNOTERAPIJE(IrAE)

e RasSidruge kozne promene
o Dijareai kolitis

o Endokrinopatije

e Hepatitis

* Pneumonitis

o Nefritis / renalna disfunkcija

o Kortikosteriodi su okosnica lecenja

» Vecina toksi¢nih efekata se moze resiti, ali endokrinopatije imaju tendenciju da
ishod bude dozivotno lecenje



Toxicities of Checkpoint Inhibition

e Choose an organ or body system, and add

“ItIs”

— Encephalitis, hypophysitis, ophthalmitis,
thyroiditis, myocarditis, pneumonitis, hepatitis,
pancreatitis, colitis, nephritis, arthritis, myositis,
neuritis, dermatitis

— Others are infusion reactions, fatigue, and adrenal
insufficiency

e These toxicities are NOT like our usual
chemotherapy issues



REPIRATORY

Prsirmamilis
Pleuritis
Sarcoid-like
oo metosis

ENDOCRINE
Hyper or
hypothyroidism
Hypeapshysitis
Adrenal insufficiency
Chabetes

GASTRO
INTESTINAL

Caolitis
[azitiz
Pancreatitis
GERAIFitiE

LIVER
Hepatitis

BLOOD

Haerreslyies andenna
Thirommsocytopenila
Moutropenia
Herwephilia

Champiat = Ann Oncol 2015

EYE

Livuntis
Conjunctivitis
Sclaritin, epinclaritia
Blaphantis

CARDIO
VASCULAR

MNypocardiis
MPencarditis
Wasculitis

MUSCULO
SKELETAL

Arithritis
Cierrret s




Gl Toxmlty

Colitis is one of the most
common toxicities

v Any grade - 30%, severe cases
<10%

¥" Rule out infection, including C diff
infection

v Consider Colonoscopy for severe
cases

- Hepatitis

v Increased risk with combination
therapy

¥" Rule out infection, metastatic
disease, steatohepatitis

«  Pancreatitis

v Amylase, lipase elevation

N v May be associated with
hyperglycemial/diabetes




Endocrine Toxicity

Thyroid dysfunction (>10%)

v Replacement therapy for

hypothyroidism Major Endecrine Glands

v Symptom control for vate Femle
Hyperthyroidism
Hypophysitis (<5%) — (;% — Piedl gland
v" Non-specific symptoms: headache, '-,JU
fatigue _
v" Cortisol, ACTH, thyroid function it gind <=
testing

Adrenal insufficiency (rare)

v Dehydration, hypotension,
hyperkalemia, hyponatremia

. Adienal gland —aed
v Steroid replacement o a:f':;b,—:m.,-as
Diabetes (rare) k™~

v Anti-GAD or anti-islet antibodies may
be present

v Insulin therapy may be required




Pulmonary Toxicity -
Pneumonitis

Focal or diffuse inflammation
of lung parenchyma

Onset may be early or late

Differential includes infection,
COPD exacerbation, and

disease progression

Bronchoscopy may be helpful
if patient is stable

Empiric therapy: Steroids and
antibiotics




Immunotherapy Skin
Toxicity

« Rash/Inflammatory Dermatitis

v Variable: erythema, maculopapular rash,
eczematous/ psoriasiform

v' Differential: drug rash, infection (cellulitis),
autoimmune conditions, hand-foot syndrome

« Bullous Dermatoses (rare)
v Bullae/blisters, sloughing possible

v' Differential: drug reaction, bullous
pemphigoid, infection (esp. viral),
friction/trauma



Immunotherapy Skin
Toxicity

« Stevens Johnson Syndrome (SJ3S), toxic
epidermal necrosis (TEN),

v' Severe alteration to skin structure or function:
mucous membrane involvement

v' Differential: drug reactions including

paraneoplastic pemphigus, autoimmune
blistering dermatoses

« Management: Moisturize, topical steroids,
systemic steroids if severe




Rare Toxicities

. Cardiac + Ocular - Uveitis
v" May mimic heart failure * Rheumatologic
or acute Mi v" Inflammatory Arthritis
v' Cardiac MRI may be v Myositis
| helpful v" Sicca syndrome
v" High dose steroids may | Renal
hel |
N Ip _ v Kidney failure may be
eurologic seen

v" Range of presentations
including encephalitis,
Guillan-Barre, or
transverse myelitis




Targeted Therapy Toxicity

Toxicity may be “on target” or “off target”

v “On target” toxicity: effect of the drug on a target
that is expressed by both the cancer and normal
tissue cell

v “Off target” toxicity results when a drug affects the
target essential for normal tissue cells but not
essential for cancer cell survival - “bystander
effect”

Toxicity also depends on drug target

+ SkKin (rash)

+ Gastrointestinal/Liver (diarrhea, hepatitis)

+ Cardiac (cardiomyopathy, QT changes)

+ Renal

+ QOthers may also occur — ocular, endocrine, etc




Other skin changes

+ Rash(acneiform,

» Nail changes,

- hand-foot syndrome,
- Hyperpigmentation
* Dry skin

+ Telangiectasia




Targeted Therapy Skin Toxicity

Acneiform

Common with multiple targeted agents
especially EGFR- TKI and mAB

Tends to be dose dependent

Signs and Symptoms:

Pruritis

Diffuse rash — commonly on
face/chest/back

Often occurs in seborrheic areas
May be worsened by sun exposure

Associated with increased risk of
Staph super-infection




Skin Toxicity:
Prevention and Treatment

+ Keep skin moist

« Avoid sun exposure or use
sunscreen

« Apply emollient generously

« Topical steroids may be useful

« Topical Antibiotics: Clindamycin,
metronidazole

» Oral minocycline, tetracycline and
doxycycline may be necessary in

* SOmMe cases

« Antihistamines for itching not responsive to
topical steroids




L

L

-

L

Gl Toxicities

Diarrhea — very common
with targeted therapy

v EGFR inhibitors in
particular
Intestinal bleeding and
perforations

v’ Primarily with VEGF
inhibitors
Hepatotoxicity

v Common with ALK inhibitors
Elevated pancreatic enzymes




Diarrhea Management

+ First - Exclude other causes!
« Loperamide
» Octreotide (SC)
+ Hold drug or dose reduction
by oncology
+ Severe diarrhea
v Hospitalization
v' Replace electrolytes




Cardiovascular Toxicities

Hypertension is one of the most common cardiac
toxicities
v' Commonly associated with VEGF
inhibitors
+ HTN management: ACE-inhibitors are
a preferred agent
* Dose reduction or holding drug may
also be required
+  Avoid these drugs in patients with

uncontrollable HTN

« QT prolongation is another potential toxicity
+ Thromboembolic disease and Bleeding are also possible



Cardiac Toxicity of Targeted
Therapy

« Cardiomyopathy

v' Type |: Kills cardiac cells but
have minimal effects

v" Type |I: Prevents coordinated
contraction of cardiac
myofibrils but do not Kill
cardiac cells

+ Cardiotoxic drugs require heart
function monitoring




Cardiac Toxicity of Targeted
Therapy

« Cardiac myocytes express Human
epidermal growth factors

v Trastuzumab (anti-HER2 mAb)
iInduces mitochondria
apoptosis, thus affect cardiac

contractility

v Osimertinib (anti-EGFR TKI)
may also cause cardiomyopathy

« Trastuzumab induced
cardiotoxicity recovery ranges from

months to > 1 year




Renal Toxicity

Multiple Renal Toxicities may be seen,
particularly with VEGF inhibitors
Glomerulonephritis: VEGF is expressed
on nephrons — VEGF inhibitors are
associated with proteinuria

Minimal change, membranoproliferative
and cryoglobulinemic /focal segmental
nephritis

Tubular acidosis, interstitial nephritis,
Distal tubular dysfunction, Microangiopathy
renal thrombosis

Interstitial nephritis- allergic nephritis(fever, rash,
proteinuria, eosinophilia and eosinophiluria

Acute tubular necrosis, crystal nephropathy. tubular
atrophy, interstitial fibrosis




Examples of some targeted
therapies and their renal toxicities

Monoclonal antibodies
Bevacizumab

Cetuximab
Panitunimakb

Tyrosine kinase inhibitors

Eunitinil

Sorafenib
Vatalanib
Vandetamb
Axitimib
[matinib

mTOR inhibitors

Proteinuria

Nephrotic syiidrome
Glomerulonephritis
Interstitial nephntis
Thrombotic microangiopathy
Hypomagne saemia
Hypomagnesaemia

Interstunal nephntis
Thrombotic microangiopathy
Interstitial nephritiz
Proteinuria

Proteinuna

Proteinuna

Fancom Syndrome

Proteinuria

Acute renal dysfunction
Focal glomenilosclerosis
Acute tubular necrosis

Thrombotic microangiopathy




Proportion of Affected Patients

20% —

Long Tail of irAE

Rash/pruritus

Diarrhea Myocarditis, rare neurologic
syndromes*, cholangitis*, vasculitic
neuropathy®, atrophic exocrine
pancreatic insufficiency?,
Pneumonitis sclerodermoid reaction®, others...

Endocrinopathies,
arthralgia

Immune-related Adverse Events (irAE)

Friedman - Ann Oncol 2017



Onset of irAE’s in NSCLC patients

Median (range) Time 1o Orsel
From First Dose, months
B Skin 143 100% 34 7E)
B Gl 1.12 0022083
] Erdocrine 7 81 j0.4320.2T)
35 [l Hepatic 200 00330 VR
B Pulmonary 647 10.658-248T)
H 4 B Reral PR E S A ]

[ Fypsaras na ety nfumasn raestion {36 | 003,60

Mo. of Patiants
wiith First AE in Category
£

» 3-8 » 811 » 12-24
Time to Onset of First Treatment-Helated Select AE [months)

Horn = J Clin Oneol 2017



Immunotherapy Toxicity
Timing iIs Variable

'

= Ridh, pruits
L toxicaty
= [haiihaa, coliti

= Hypophysts

Toxicity Grade

0 2 1 § g 0w 12 14
Tima (weaks)




Immune-related adverse advents associated with immune checkpoint inhibitors treatment
{including incidence and onset of presentation)

Toxicity Onset after initiation
of treatment

SHin @ Amongzt the most fraquent 7-3 weeks
@ Almoet 14 of patients exparianca rash — (3 rashes are rare <3%)

® 25-35°% of patients axperiance pruritls — severity preater with combination therapy

Endocring @ Hyper and hypothyroidkm have been reported: the Iafer |8 more Comman B-T weeks
o Nkianze varies from B3%-108%, up to 20% obearved {depanding on dosa and mang/
combination therapy)
& Farely highar than Grade ?
Hopatotmckty | @ Oocurs nup o A0% of patients — 2% 18 Grade 3 with I0P monotherapy B-14 woeks

& CoCuUrs In up to 30% of patients with comidination therapy — of which 15% s Grade 3

Gastrolntesting | @ Mot common assocleted FAE — 77-64% of patients treated experlence diahoeaand. | 5-10 weeks
B-77% expariana coltls (when reated with ant-OTLA-4 monotherapy)

# Often most fraquent severe of INAES associated with |OFY tharapy &3 comparad to other
mlcities

# nckianze much less for ant-P0-POL treatments

Respiratory @ Prieumonitis 12 15-2.0-times more frequent with anti-PD- therapy compared to ant- B-14 weeks
CTLA-4 monotherapy
# Dombination therspy — up to'3 times miore lkely to experience IAE (Grade 3)




Immunotherapy toxicity management

Clmrpel ol gl Avwesh o ek, 215



General management strategies for irAEs

Ambulatory Hospitalised
_——  T—w———w=_
1 Consider organ specialist referal
o6 3T ITHTHI N LUppresshe Chefapy
. Consider
IFAE | cterold Start IV steroids === —%
Management —
Principles

Symptomatic therapy

irAE CTCAE grade

® g SR O O RO TR o ke e
imvmurathetapy ran be mantaresd



LECENJE TOKSICNOSTI IMUNOTERAPIJE(irAE)

Pacijent bi trebalo da dobije | nosi karticu na kojoj je

podatak o leku koji

dobija, te da ga u slucaju potrebe

moze pokazati lekaru

Gradus 1/2 (blage do umerene toksi¢nosti): obustavit
lek dok se toksi¢nosti ne vrati na gradus 1. Moze se
zapoceti sa oralnim kortikosteroidima ukoliko se
simptomi ne popravljaju | posle sedam dana

Gradus 3/4 (teske |
trajno obustaviti le

| ZIvotno ugrozavajuce toksi¢nosti):
K, dati visoke doze kortikosterioda.

Kada simptomi bud

u gradusa 1 ili nize, zapoceti lagano

obustavljanje kortikosteroida



