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PLAN

Introduction — Definitions
Example of a « classical » regimen (R-CHOP)
Side effects affecting patient’s personality
Long-term or late toxicities

- Fertility

- Second malignancies

Chemo-induced Myelosuppression
- Growth-factors: G-CSF, EPO



Chemotherapy: a broad term...
Lhemotnerapy: a broad term...

Evolution of antineoplastic treatments:
new and different toxicities

SITES OF ACTION OF CYTOTOXIC AGENTS
B CELL CYCLE LEVE

« Classical »: cytotoxic agents

Direct or indirect action on cell division (ADN)

Antibiotic derived: anthracyclines, bleomycin

Plant Alkaloids: periwinkle plant,vincristine, paclitaxel

Alkylators: cyclophosphamide

Antimetabolites: interfere with synthesis of nucleic acids;5FU, Methotrexate

Epipodophyllotoxins:inhibit topoisomerase 2; etoposide RO

« Targeted » therapies

Action on oncogenetic mechanisms
Monoclonal antibodies (Mabthera®)
Immunoconjugates (Zevalin®)

Specific inhibitors: anti Tyrosine kinase (Glivec®)
Cell Signalisation (BTK, mTOR,...)

Google: tolteque.thierrycros.net

Other concepts

Anti-angiogenesis: bevacizumab,...
Anti-hormonal: tamoxifen, corticosteroids

00




Side-effects: Risk factors

SE = non desired toxicities caused by the treatment

« Collateral » effects depend on:
- CT regimen: drug, dose, association,..

But also on:

- Age

- Co-morbidities: diabetes, cardiomyopathy, ...
- Co-medications: antalgics, antibiotics,...

- Associated diseases
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Define the Severity level
-_——

Common language:

Common Terminology Criteria for Adverse Events v3.0 (CTCAE) '
Publish Date: August 9, 2006

Grade 1 Mild AE
Grade 2 Moderate AE

Grade 3 Severe AE
Graded Lifethreatening or disabling AE http://ctep.cancer.gov

Grade 3 Death related to AE

Rules of dose adaptation according to
AE severity:

« Neither too much nor too little»
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Define the Severitx level

-y We have
Example: mucositis
terrible!




Define the Severity level
PO

The patient has pain in his mouth > gr'ade 1

There are ulcerations in the mouth - grade 2

Because of this, the patient cannot eat solid food - grade 3

In fact, he can eat nothing: no food or water - grade 4

Of course, it's terribly difficult for the patient ...

World Health Organization’s Oral Toxicity Scale Severejl\\/lucositis

e ™~
Grade 1 Grade 2 Grade 3 Grade 4
Erythema,
ulcers;
Soreness .
+ patient can
* erythema swallow
solid food

& coe




Oral mucositis: the risk of vicious circle

| S—
- Anorexia \[ Weight |055 f
7~ N\ /
Opioid Antalgics Denutrltlon / dehydratlon "
/ Renal fallure \ \ Muscular wasting
¥ Cough reflex Parenteral alimentation
/ Constlpatlon o
! : \ Glycemlc disorders
Conscience p
I S~ Digestive translocation Walking troubles
d Breath frequence /
| lonic troubles Bed rest

Breath obstruction I

\__” Drug surdosage
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PLAN

-  Example of a « classical » regimen (R-CHOP)



[ES OF ACTION OF CYTOTOXIC AGENTS

Exam ple: R-CHOP  [F'phpie

ntimetabolites

Rituximab 375 mg/m?

Cyclophosphamide 750 mg/m? 28
(H)Adriamycine 50 mg/m?
Oncovin 1.4 mg/m? \

Prednisone 60 mg/m? prednisone B

Commonly Side effects and Toxicity Communication

their management monitoring with your team

used agents

00O



5~ CHOP : Rituximab (375 mg/m?)

/

Check-list: prevention

v' Recommendation: prevention herpes and

) N TTE
o Immunosuppresswe agent PCP = R/ Zovirax® and Bactrim

. v Hospitalisation if high risk
* Cytokine Release Syndrome (CRS) VATpRERT LR LLLE

v' 1stinfusion: progressive rate of infusion
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Cytokine release syndrome

= Immune response, caused by the release of cytokines: TNF, INF,
Interleukins,...

e ) aive T e
Beell presentation
Plasma ce
dfferentistion y Self-reactive .
et Occurs with:
P S ACTvalior ¢
N\

O)X L * Monoclonal Antibodies
O\ * BITE (Blinatumomab, ...)
* CARTcells

Nature Reviews | Drug Discovery
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Cytokine release syndrome

Fever, chills, rash, hypotension, bronchospasm, pain,...

Table 1. Clinical signs and symptoms associated with CRS

Organ system Symptoms
Constitutional Fever * rigors, malaise, fatigue, anorexia, myalgias, arthalgias,
nausea, vomiting, headache
Skin Rash Differential Diagnosis:
Gastrointestinal ~ Nausea, vomiting, diarrhea Anaphylactic reaction (IgE mediated):
Respiratory Tachypnea, hypoxemia urticaria, bronchospasm, hypotension,
Cardiovascular  Tachycardia, widened pulse pressure, hypotension, increased Gl symptoms, no fever.
cardiac output (early), potentially diminished cardiac output
‘ (late) : - _ _ | Severity increases with reexposure !
Coagulation Elevated D-dimer, hypofibrinogenemia * bleeding
Renal Azotemia
Hepatic Transaminitis, hyperbilirubinemia
Neurologic Headache, mental status changes, confusion, delirium, word
finding difficulty or frank aphasia, hallucinations, tremor,
dymema- altered gait' seizures National Cancer Institute, 2010

00

Current concepts in the diagnosis and management of cytokine release syndrome. Lee DW et al. Blood. 2014 Jul 10; 124(2):188-95,



Cytokine release syndrome

PREVENTION
* Hospitalisation if high risk = [gmée!crs ] vl ot

v

Fever, constitutional + Assess for infection
sj,rmpturns (Treat fever and neutropenia if present,
L

° Premedicatlon: PreanSOne, — - monitor fluid balance, antipyretics,

e - analgesics as needed)
L .. Eradﬂ 2 CRS & Extensive
Paracetamol, Antihistaminics ypolension: responds lo fluids |\ pisies
or one low dose pressor ov older age? No
. . . Hypoxia: responds to <40% O ‘ T .
° st . - 2 > +\igilant supportive care
1 IN fu Sion.: p o g Fessive \D'ga“ toxicity: grade 2 ) iMmEm Cardiaﬂ:g other organ
. . Yes function closely)
rate of infusion (may take /Grade 3 CRS ™

Hypotension: requires multiple
pressors or high dose pressors
Hypoxia: requires 2 40% 02
Organ toxicity: grade 3, grade 4

severa I h Oours... ) *Vfigilant supportive care
*Tocilizumab
+ corticosteroids

w

\yansaminitis J
isk factors. (Grade 4 CRS
& . H M;T:h:mical ventilation
- 1St |nfUS|On unt Organ toxicity: grade 4,
. te coO excluding transaminitis
_ high lymphocy \

(>50.000).
high tumor burden.

Current concepts in the diagnosis and management of cytokine release syndrome. Lee DW et al. Blood. 2014 Jul 10; 124(2):188-95, L k L



R-CH

OP : Cyclophosphamide (750 mg/m?)

 Myelosuppression:
Neutropenia > thrombocytopenia. Short.

* Renal toxicity:

dose dependant, enhanced by dehydration or
bladder urine stagnation.

Dose adaptation if clearance < 25 ml/min.

At high dose:

- Risk of hemorrhagic cystitis: dose dependant.

- Cardiac toxicity: congestive cardiac failure.
- Hyponatremia by SIADH syndrome.

Check-list: prevention 9
v'Growth factor ?

v'Patient’s education: how to react in case
of febrile neutropenia or bleeding,

v" Calculate Creatinine clearance.
Dose adaptation? ei’

v

v'(Hyper)hydration, Uromitexan (Mesna®)

00



R-CHOP : Cyclophosphamide (2)

* Alopecia
Clinically: the least serious
Psychologically: the most difficult. Anticipation!

* Nausea, vomiting (high-risk)

Long-term side-effects:

* Teratogenesis

e Sterility

 Leukemogenesis: risk increased with the
cumulative dose; pic at 5 years; bad prognosis

Check-list: prevention

v'Provide psychological support. Wig? Wrap?

v'Prescribe antiemetic treatment

v’ Explain and recommend contraceptive

barrier
v' Fertility-prevention options

00




Nausea and vomiting

Emetic power is influenced by:
* The type of drug used:
Different drug’s emetic potential :

- Cisplatin, carboplatin
- High dose cyclophosphamide
- Doxorubicin (adriamycin), epirubicin

Drug association; Dosage; High speed of administration...

* The patient’s profile:

- Young age (<40), female risk:
- Anxiety, fear of side effects, sleep disorders _ 65 year® >100g/da\l\
- Bad experience: personal, room-partner, ... ethylism ¢

- Low motivation, low performance status

* Indirect Treatment Related causes (do not miss):

* Mucositis  Hyperacidity * Pain * Hypercalcemia

 [Intracranial
hypertension

e Renal failure Q¢

* Pain, opiates e Diarrhea

* Infection, anti-infectives ¢ Occlusion
Hesketh, P. “Chemotherapy-Induced Nausea and Vomiting” NEJM 2008:358(23) 2485.



Table 2. Emstic Risk of Intravenous Antineoplastic Agents
Emetic Risk Apgent

High Carmustine
Cisplatin
Cyclophosphamide = 1,500 mgfm®
Dacarbazine
Diactinomycin
Wechlorethamine
Streptozotocin
Aracitidine
Alamiturumab
Bandamustine
Carboolatin

Moderate

VOLUME 28 - NUMBER 31 - NOVEMBER 1 2011

JOURNAL OF CLINICAL ONCOLOGY

ASCO SPECIAL ARTICLE

Antiemetics: American Society of Clinical Oncology Clinical

Practice Guideline Update

Cyclophosphamide < 1500 mg/m?

Kamakshi V. Ras, Rowena N. Schwariz, and Gary H. Lyman

Digasneriridrarin®

Doxorubicine\*

[Fosfamide
Irinctecan
Onialiplatin
Loww Fuarouracil
Bortezomi
Cabazitaxs|
Catumaxomahb
Cytarabine =

Paclitaxal
Panitumumab:
Pemeatrexed
Temsirolimus

Topotecan

Trastuzumab
Z-Chlorodecxyadenosins
Bevacizumahb
Bleommycin
Bussulfan
Cetuxima
Fludarabine
Pralatraxate
Rituximai
Vinblastine
Vincristine
Vinorelbi

Minmirnal

MOTE. This kst of agents is not exhaustnfe.,

Ethan Basch, Ann Alexis Prestrud, Paul J. Hesketh, Mark G. Kris, Petra C. Feyer, Mark R. Somerfield,
Maurice Chesney, Rebecca Anne Clark-Snow, Anne Marie Flaherty, Barbara Freundlich, Gary Morrow,

Table 3. Antiemetic Diosing by Chemotherapy Risk Category

Dhosing on Day of
Chemotherapy

Dosing on
Subsequent Days

High risk

oo

mig oral B0 mg oral; days 2
and 3

Fosaprepitant 150 mg IV
5-HT, antagonist
Granisatron 2 mg orel; 1 mg or 0,01
mgfkg I
Ondansetron 8 mg oral twice daily; 8
mg or 015 mghkg IV
Palonosstron 10.50 mg oral; 0.25 mg IV
Dolasatron 100 mg oral ONLY
Tropisatron 5 mg oral; b mg IV
Ramosetron 0.3 mg IV
Corticosteroidt
Dexamethasons 12 mg oral or IV B mg oral or IV; days

2-3 or days 24
Moderate emetic riskt
5-HT, antagonist

These anthracyclines, when combined with

cyclophosphamide, are now designated as high

emetic risk.

Falonosstron 10.60 mg aral; 0.25 mg IV
Corticosteroid
Dexamethasons 8 mg oral or IV B mg; days 2 and 3
Lower emetic risk
Corticosteroid
amethasone B myg oral or IV

For patients receiving multiday chemotherapy, clinicians must first
e the ametic risk of the agentls) included in the regimen. Patients
eceive the agent of the highest therapeutic index daily during
perapy and for 2 days thereafter. Pafienis can also be offered the
on transdermal patch that delivers therapy over multiple days rather
ing a senotonin antagonist daily.

fiations: &-HT., Shydrosytryptamine-3; IV, intravenous; MK, neuro-

les combination of an anthracycline and cyclophosphamide.
lexamethasone dose is for patients who are receiving the recom-

"Thase anthracyclines, when combined with cyclophosphamide, are now
ignated as high emetic risk.

mended thres-drug regimen for highly emetic chemotherapy. If patients do
not receive aprepitant, the dexamethasone dose should be adjusted to 20 mg
on day 1 and 16 mg on days 2 to 4.

#Clinicians who choose to use an NE, antagonist should fiollow high emetic
risk chemotherapy dosing. Importantly, corticosteroid is only given on day 1;
dexamethasone dose is 12 mg.




R- CHOP

| —

- Adriamycine =

Doxorubicine

Cardiac toxicity:
acute: arythmia or conduction abnormalities
at long-term: congestive cardiac failure;

depends on cumulative dose (but not always);
irreversible

Adaptation to bilirubin level. (5P
Alopecia

Nausea, vomiting

Myelosuppression (nadir at 7-10 days)

Caustic +++ / Risk of extravasation

Doxorubicin-induced cardiotoxicity is related with:

Cumulative dose: 5% at a cumulative dose of 400 mg/m2,
16% at a dose of 500 mg/m2
26% at a dose of 550 mg/m2

Check-list: prevention

v'Calculate the cumulative dose and don't
exceed it (max 550 mg/m?)!

v'Control ECG, echocardiography (or
ventriculography) before and after 2,3 cycles
(frequence adapted to risk factors: age,
cardiomyopathy, mediastinal radiotherapy ...)

v’ Check hepatic function: bili? Adaptation?
v Provide psychological support

v Prescribe antiemetic treatment, growth-factor,..
v Patient’s education

v’ Verify the infusion line

Age: hazard ratio (HR) of 2.25 in patients older than 65 years compared with those aged 65 years or younger. L L c




Extravasation

———

Extravasation occurs when the infused
-vesicant- fluid enters the subcutaneous tissue

RECOMMENDATIONS

Multiple intervenants :
nurse, doctor, pharmacist, surgeon, ...

Take pictures !

NB : Vesicant: any substance that causes blistering or
tissue necrosis and requires management to limit
tissue damage




Managing extravasation

| -
°

Stop infusion immediately and withdraw drug
Leave (or re-site) the cannula.

Aspirate 5-10 ml blood containing drug, by the cannula leaved in situ, and
inject the same volume (NaCl0.9%) to dilute the drug

Elevate limb to reduce oedema
Calm the pain

Subsequent management depends on drug involved and damage’s degree.

Own protocols in each centers. Drugs and techniques not well evaluated.

« Tips and tricks »
e Vitamin C, hyaluronidase, GM-CSF, alpha-tocophérol, thiosulfate de sodium
e DMSO
e Apply hot (ex. Vincristine) or cold pack (ex. Anthracyclin)
e |ocal instillation of corticosteroids, hyaluronidase, ...

e Use of antidote: Dexrazoxane (Savene®) if anthracyclin

00O



R- CHOP : Oncovin = Vincristine (1.4 mg/m?)

—-— I

* Neurologic toxicity (DLT), cumulative,

capped dose

- polyneuropathy sensorial and motor

- autonomous SN: constipation / paralyticus ileus /
orthostatic hypotension

- cranial defects

Check-list: prevention

v'Check/graduate PNP and transit before
each administration: reduce or omit the dose

v’ Prescribe laxatives systematically

Predisposing Factors: !l Elderly patients !!,
vitamin deficiency, alcoholism, ...

diabetes, infection,

* Hepatic metabolism and biliary excretion

 Other (moderate): myelosuppression, alopecia,
nausea and vomiting, mucositis
* Hyponatremia by SIADH syndrome

* (Causticity

v" Verify the infusion line (central line
preferable)

00




R- CHOP : Oncovin = Vincristine
o — e

Neurourologic consequences of accidental intrathecal vincristine: A case
report

Michael K. Zaragoza ru1D1, Michael L.
Ritchey MD1, Andrew Walter M3, MD? _ _ ‘e
Article first puhblished online: 20 JUL 2006 3 mo

COE101002 mpo.2950240114

Fatal myeloencephalopathy due to accidental intrathecal
vincristin administration: a report of two cases

R, Deﬁmeverlj, F Driever A Becker QD Wiestler B. Mades

Received 14 September 2000; received in revized form 20 December 2000; accepted 20 December 2000,
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R- CHOP : Prednisone

(60 mg/m?)

g /‘
Metabolic toxicity:

Diabetes

Retardation of growth (children)
Hypertension, edema
latrogenic Cushing’s syndrome

Skin —Muscles - Skeleton:

Myopathy

Cutaneous fragility, hematomas
Osteoporosis - Fractures
Avascular necrosis of bones

Personal

Hypothalamic Pituitary Adrenal axis suppression

Behavioral toxicity: Euphoria, psychomotor
reactions, suicidal tendency

Ocular toxicity: glaucoma, cataract

e . - S———
sdo—— N e
Others: S f.:.rs o
— Superinfections ?,5'%%-?-%;\ -, -
— Delayed wound healing ”‘;:“_:i%j; e
— Steroid arthropathy ﬁ—ﬁ””% "'"'@.,, T"@L :ﬁi;“
— Peptic ulcer ,%;i —{s} i S (-

AT aory

— Live vaccines are dangerous = ™™

Il « Hidden » corticosteroids.....



PLAN

- Side effects affecting patient’s personality



Announcement consultation
-_

« State of shock »
Malignant diagnosis can be
overwhelming

The discussion of treatments and
adverse effects can also be
overwhelming

Anxiety, depression, fatigue related
to diagnosis and treatments

LOTS of information regarding
treatments

Joint management:
Patient, Family,...
Doctors, Nurses,...

Health professionals

Adapted from Mathilde Gisselbrecht



Side effects: emotions and body image

| S —

Physical changes:
* Hair loss
* Weight loss / gain
* Long term central venous catheters
« Skin changes (colour, rashes, sensitivity to sunshine, dryness)

Who am I 7

\oid
AN

* Fatigue

* Anxiety, Depression

 Emotional effects of chemotherapy
* Social disturbance

00



Social consequences...

5

Don’t forget to verify the reimbursement conditions...
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PLAN

- Long-term or late toxicities
- Fertility




Chemotherapy and fertility

g

Male
J production of sperm
LH T, testosterone, (rare)

Cycle: 74 days

']
e M
'

]

Female SN
J ovarian reserve L f};_ =
J, estrogen production “—~°“.:’. S
Risk 1M: > 35-40 years -

—risk of premature menopause: to
be screened!

'i

0@ oY)
O
Spermatogonic - " (6\
°*50
- S / /
D 4 (i ,

Risk factors: D  35-40 Y€ |
o Age copus 3 4 olhcuie
, - g "“ ke
* Drug’s type (alkylating) = "\‘L««
o DOSe m; cone:e/ 4’ |

| Cycle: 28 days ae

Defer childbearing for at least 12 months to ensure germ-cell integrity

Adapted from Harel S.
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Chemotherapy and fertility: risk assessment
bl LS S A S Y B S E LS L

Table 1. Effects of Different Antitemos Agents on Spesm Production in Men"™
Agents (Cumulatve Dose for Effect) Efiect

Table 6, Rink of female grmadatomaty of vasious sstsneoplagic ageres

Female

Male

Radation (2.5 Gy 1o testis) Prolonged azoospemia ! ah rish (4 3 rored k(<X

Chlorambucil (1.4 gfm® Noagle sgents Cyohophosphannde Amthracyclse Methotmrune Tanames
Cyclophasphamide {19 gim? fasalban Cheplatin Blevertycin Orealiplaein
Frocarbazine (4 gfnl Mephaian Carboglatin L m— Ininotecan

Meihalan (140 mgfm®) Chiommbecd Al Actinomycin- [ Mooochnal anobadies
Cisplatin 600 mg/m?) Dacarbasioe Viocs albabaid Tyroaine Linaw inhibears
BCHU (1 gfm®) Aroospermia in adulthood after trestment before pubsrty Precarbadine Meraptopurine

CCHU (500 i) o _ Hotamide Baopenide

Busulfan IED] mgkg) Aroospermia likely, but abways ghven with other highly sieriizing agents Thaseps Medarabine

Hoestamide: (42 g Combanations and radaten Nizugen mwtard CMF, CAF, FEC x 6 in ABVD

E‘?“—' (300 mgfm] therapry wemen - V9 yyan

Nitrogen mustard High dme CMP, PG, CAF % 6

Actinormyon D ook tumphamado wermen M0 yran

Carboplatin 2 g™
Dioucrubicin (Adnamycint 770 mgm®

Prolonged azocspemia not often chsened at indicaied dose

Can be additive with abowe agenis in causing prolonged azpospermia,
but cause only tsmporany reductions in spesm cownt when not
combered with above agents

Thiot=pa (400 mgim?] years
Cylosine arabincside 11 gim?} CME, CAF, FIC »8 in
Vinblastine [ED gim®) wumen >40 years

Vincristine (2 gfn®)
;wy/\-uhr. In exvposed wimen

husa¥an sod haemoporetic
stem cel) tewplamaton
Ovartan rallanion AL EC % 4 I womnen >80 CHOWP, OV

Prosocols for AML. ALL

AL wamen <8 yean

Only tsmiporany reductions in sperm count at doses used in

#msacnne, blsomycin, dacashaznine, dsunorubion, eprubacin,
comensanal regioments, but addithee effects are possible

eiopaside, fludarabire, fluorouracil, Emecapiopurine,
methotrexate, msoxantrone, thioguanine

Fredrisone Uniikety %0 affect sperm production
Interferoms Mo effects on sperm producton
Examples of new agents: Unkniown effects on spem producton
Craliplstin

kinctecan

Moncoloral antibodes [brastuzumab, bevaomumab, cetuximab)
Tyrosine kinase inhibitors {edotini, imatinibl
Tawsrsms

NOTE. Reprintad and modified Table 54.6-3 wath pamission from DeViza, VT, Jr, Hellman 5. 2nd Rosenberg, 34 Cancer: Principles
Philsd=lphia, Pa, Lippincott Wiliams & Willans, 2005,
Abbreviations: BCMLU, carmustine; CCHU, lomussine.

Radiotherapy:

<6Gy: possible recuperation
10 Gy: azoospermy

20-30 Gy: Leydig deficiency

00

ASCO recommandations on fertility preservation in cancer patients. Lee SJ et al. J Clin Oncol. 2006 Jun 20;24(18):2917-31.



Fertility-preservation options

—

4 )

Refer to specialist

Patient at risk for

treatment-induced
infertility Eligibility for a method
of preserving
J - J
Male Female
>14 years: Sperm cryopreservation Cryopreservation:

-Embryo (mature oocyte + in vitro fertilization)
-Mature oocytes (then thaw + IVF)

(hormonal stimulation* — 3 -4 weeks* — low success rate)

Ovarian transposition outside the radiation field

!11 Investigational fertility preservation techniques

<14 years: testicular tissue cryopreservation Cryopreservation of immature oocytes or ovarian
cortex (= reimplantation ou in vitro growth)

00

ASCO recommandations on fertility preservation in cancer patients. Lee SJ et al. J Clin Oncol. 2006 Jun 20;24(18):2917-31.



Chemotherapy: intimacy and sexuality
| S— .
the sounds of silence...

Patient: problems of desire, excitation and orgasm; erection
problems; fear infection, ...
Doctor: not a priority; problems often not identified, poor help.

Causes:

- Altered self-esteem, body image changes, feeling unsexy (alopecia, weight loss, central line,...)
- Feeling sick, Weakness, Depression, Tiredness, Lack of energy, ...

- Loss of estrogens: vaginal dryness, atrophy,...

- Premature menopause (hot flushes, irritability, sleep disturbances, ...)

Treatment:

(F) Vaginal lubricant (no vaselin) without perfume or colorant; vaginal moisturizers; estrogen ovules,
masturbation and/or vibrators, ...

(M) PDE-5 Inhibitors, Vacuum device, Penile injection therapy, Intraurethral alprostadil (Muse), Penile
prostheses...

00O

Galbraith ME, Crighton F. Semin Oncol Nurs. 2008 May;24(2):102-14; Hughes MK. Semin Oncol Nurs. 2008 May;24(2):91-101



PLAN

- Long-term or late toxicities

Second malignancies



Se CO N d a ry N e O p | a S m S __“Il?,elgium Life expectancy (2011)

‘ 80
{=
;

I e

More patients cured, more secondary neoplasms... «
= 80,4 years (F:82,9/M:77,8)

t 15461 15%E P | 1946 1941 1985 1941 15956 U071 AL 2011
f

Attributed to:

- Mutagenic risk of chemotherapy an/or radiotherapy
- Genetic predisposition of the patient to develop cancer (p53, pRB mutations,..)
- Elderly: age-related risk

- Allogeneic transplantation: immunosuppression

Types:
- Myelodysplastic syndromes and therapy-related leukemia
- Lymphomas

Relative risk

Solid tumors

- Solid tumors; Chest, liver, bladder, brain, cesophage, thyroid, ... Lakkamin
NB: Radiotherapy :

- Spino or baso in chronic radiodermitis zones /
- Sarcoma or angiosarcoma in irradiated zones

- Breast Cancer in irradiated zones post Hodgkin Years

Tichelli A, Socié G. Hematology Am Soc Hematol Educ Program. 2005:516-22. k’ k" k



Secondary Cancers: Prototype Hodgkin

s /
Cumulative incidence Risk factors
at 20 years:
2"d cancers 18.6 %
LA, MDS 2.4 % Alkylants, age
LNH 3.2% Age, male
Solid tumors 13.6% Age, Rth Volume
Myocardial infarction 4.6% Mediastinal Rth
Hypothyroidism 41% Cervical RTh 1 Risk s Calculated fo
. ra
§IVen cancer treateq by a
8lven treatment...
Consequence: MOPP = ABVD. What about BEACOPP?
- MOPP : Méthylchloréthamine (Caryolysine®), Vincristine (Oncovin®), Procarbazine (Natulan®), Prednisone.
- ABVD : Adriamycine (Adriblatine®), Bléomycine, Vinblastine (Velbe®), Déticene®.
- VIP : Vépéside® (Etoposide), Ifosfamide, Platine.
- BEACOPP : Bléomycine, Etoposide, Adriamycine, Cyclosphophamide, Vincristine, Procarbazine, Prednisone
OO

C.Fermé. Hématologie, 2000, 2, 150-5. Vol6



2 types of Chemo:induced Leukemia

__

* 5 to 6 years after CT (+ very early 12 m or late 15-20 y)
* PROGRESSIVE installation: pancytopenia or MDS

* FAB Classification: difficult, MDS signs

* Prognosis: very poor; median +/- 8 months

spMéthyl-cENY, Melphalan >
Cyclophosphamide.

Alkylating agents | oo

Epipodophyllotoxins

* Et

oposide, Teniposide

* Anthracyclins, Mitoxantrone

5 and 7 abnormalities
(monosomy or deletion)

CHH 0N
MR (SR (Y
Woglon y Y
I i ll 0
tc h l’l &

}  ZmasSe

e
.

Balanced Translocations
MLL abnormalities (11g23)

g( (R
pIC )' (1
V'i‘ TR

]l TERTY a
MLL: £(9;11), t(19;11), t(4;11)
| Others: t(8;21), t(15:17), inv(16)

Risk 1 : associations, cumulative doses

Exple: Hodgkin: MIOPP > ABVD
Frequence: 0.25 - 2%/year from 1 to 8 years after CT end

Relative Risk: x100

» Actinomycine D, Amsacrine

(Topoisomerase 2 inhibitors)

* 12 to 30 months after CT
* BRUTAL without preleukemic phase
* FAB Classification: M4 or M5

* Prognosis: less poor

Risk 1 : cumulative doses, administration mode, associations

Freqguence: dependent on treatment for a given cancer

00
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Introduction — Definitions
Example of a « classical » regimen (R-CHOP)
Side effects affecting patient’s personality
Long-term or late toxicities

- Fertility

- Second malignancies

Chemo-induced Myelosuppression
- Growth-factors: G-CSF, EPO



Myelosuppressive chemotherapy

Neutropenia

Febrile neutropenia (FN) Chemotherapy dose delays
and dose reductions

Complicated life-
threatening infection and Decreased relative dose
prolonged hospitalization intensity (RDI)

Reduced survival

Kuderer NM et al. Cancer 2006;106:2258—-2266
Chirivella | et al. J Clin Oncol 2006;24;abstract 668
Bosly A et al. Ann Hematol 2007, advance access published 20 October 2007; doi:10.1007/s00277-007-0399-y

From P.Lewalle BHS training course 2016



G-CSF: Granulocyte-Colony Stimulating Factor.

1991: cloning and marketing £
No glycosylation to be efficient in vivo. “ P

See .
Filgrastim-sndz ; ; \
Indications: > @ @ 8
- Prevention of febrile neutropenia after chemotherapy: |

- Reduce antibiotics and hospitalisations (bacterial infections) . £ T
- No modification of life expectancy (respect of dose-intensity)

Many prescription abuses:
- Prevention of “minor” neutropenia
- Treatment of chronic neutropenia without clinical
complications
- Prolongation of treatment after neutrophil recovery
- Curative treatment of febrile neutropenia




Meta-analysis of Randomized Controlled Trials

Relative risk of FN

Expenmental Caonvol Oty Rasio Odds Ratio
Study or Subgroup Events Total Evants  Total Weght % M-M, Random (95% C1) M-H. Randam (85% CI)
|Primary pegfilgrastim vs no primary G-CSF / placebo
Baiducc: ef ol 2007, NHL 1 13 2 73 38 0.30 (0.14-0.67) _—

WBaducsi ot af 2007, sokd tumor 14 343 £ 343 48 39 (0.20-0.73) — 2
Hecht ot al 2010 4 124 1 "7 24 0.32 (0.10-1.04) —
it MO - Pegfilgrastim (Neulasta)
Voge! et al 2005 f 463 10 465 37 .07 (0.03-0.15) - —
Subtotal (95% CN) 1033 1027 1686 0.27 (0.12-0.59) <
Tota! events 39 155
Hetorogeneky: Tau'=0 58 Chw=15,11: DF=4 (P=0 004). P=74%
Test for overal effect: Z=3 26; P=0.001
Primary figrastim vs no primary G-CSF / placebo
Crawford et of 1601 as a5 0 104 50 0.20{0.11-0.37)
del Gigho et ol 2008 50 276 w0 72 54 0,38 (0.22-0.66) —_—
Docrdugin of al 2003 72 197 & 192 64 0.71 (0.47-1.07) -
Fossa ot al 1998, BEPEP 9 63 8 64 28 1.17 (0.42-3 28) R
Fossd of ul 1998, BOPVIP-B 16 65 0 65 42 0.38 (0.18-0.80) —_
Osby ot al 2003, CHOP 34 101 82 104 53 051 (0.20-0 89) - - 5 0
Osby et al 2003, CNOP 40 126 [~ 125 56 0.48 (0.29-0.80) -—_
D AR AR IR - — Filgastrim (Neupogen) 57%
Timmer-Bonde ot &l 2005 16 90 v 85 a4 0.46 (0.23-0.94) ——
Tritet-Lenok ot al 1893 1 65 M [ 42 031 (0.15-0.66) ——
Zinzan et of 1997 B 7 15 72 25 0.21 (0.07-0.66)
|Subtetal (35% C1) 195 986 4%.0 0.43 (0.32-0.56) o
Total events 314 4
Heturogenety: Tiu's0 09: Chit=18.48, DF«10 (R0 05); (=46%
Test for overal effect: 226 10, F<) 00001
Primary lenograstim vs no primary G-CSF [ placebo
Bul et af 1996, cyclo 1 [ 2 1 26 22 0.22 (0.06-0.76)
Chevalier ot sl 1095 36 61 42 59 a1 058 (0.27-1.25) e -
s 3 P8 W 8 3 omomosw @ —— Lenogastrim (Granocyte y
Gebba et f 1964 5 2 18 28 22 0.18 (0.04-0.54) _—
Gasseibracht ot ol 1007 52 2 62 80 45 0 50 (0.25-1.00) ——
Subtotal (35% CI) 231 236 155 0.37 (0.23-0.60) <
Totsl events 103 L]
Hetarogenely: Tau's0 05, Chi'ed 02; DF <4 (P 30); F=19%
Test for averal effoct: 2=4.11; P<0.0001
Primary pegfigrastim vs primary fiigrastim
Groen et al 2003 10 4 15 5 as 0.0 (0.25-1.43) —_—
Grigg et & 2003 0 g 1 13 04 0.29 (0.01-7.70) ———————ryl P f-l . NF 1 1 > F-I x 0
Holmes ot & 2002, phase 2 5 46 2 25 13 1.40 (0 25-7.81) o t t
e s e - S - T S 1 o = egrngrasim ligastrim
Park of ol 2013, cyche 1 1 20 2 21 0.7 050 (0.06-5.90) —
Vs ot al 2003 6 29 6 3 22 1.09 (0.31-3.85) e
Subtotal (35% C1) 135 2 2.7 0.60 (0.38-0.96) >
Tots svents 36 53
Heterogenety: Tau'=0.00, Cnr'=2.56; DF=5 (P=0.77); F=0%
Test for overnd effect: 2=2.15; P=0 03
. . .
o g S e Lipegfilgrastim (Lonquex 92 %
Lipeg ve con Lonquex EPAR 10 250 10 125 34 048 (0.19-1.18) — 0
Subtotal (95% C1) 250 128 24 0.48 (0.19-1.18) ]
Totsl events 10 10
Heterogenoly: Not apglicatie
Test for overnt effect: 2=1.48: F=0.11
§Primary I v primary pegfilg
Lipeg va peg Lonquex EPAR 6 50 4 54 20 1.70 (0 45-6.43) —p—
Lipog vs peg. Bondarerko ot al 2013 1 101 3 101 o8 0.33 (0.03-3.19) _— - - p—i! ~ ~ -
Aovddnclon = ks imewanm - Pegfilgrastim = Lipegfilgrastim
Total events 7 7
Meteroganely: Tau™0.47; Chis1 51; DE=1 (Pe0.22); Pe34%
Test for overad effect: =0 03 P=0 98
Total (98% CI) 3198 2841 1000 0.41 (0.33-0.51) K3
Totsd avents 500 817
Hoterogenaty: Tau'=0. 16; Ché=54.13; DF=29 (P=0.003) F=46% . = 2
s o cer et 205 <0 00001 Li Wang et al : Support Care Cancer. 2015; 23(11)
Test for subgroup diflersnces: Chi'ead B4, DF=5 (P=0 44); Fs0%
I 3131-3140
Favors experimantal am  Favors control N
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G-CSF. Types

Short duration of action:
* FILGASTRIM (Neupogen®)
Non glycosylated G-CSF (= natural G-CSF)

Time (h)

Prevention of Chemotherapy-i

Long duration of action:
* PEGFILGASTRIM (Neulasta®)
Pegylated form. Long half-life.

100
) _/\-’\
ANC £
Neulasta®

0 1 2 3 4

0
5 6 7 8 0 10 11 12 13 14

Day of treatment

nduced febrile neutropenia:

Dose: 5 pug/kg/day subcutaneously (or 1V)
Start after chemotherapy (not useful within
the 5-6 days of the end of chemo)

Stop when neutrophils > 500

* LENOGASTRIM (Granocyt®)
Glycosylated G-CSF
Dose 150 pg/m2/day

Dose: 1 injection 6 mg/ cycle subcutaneously
Start 24 hours (or more?) after end of chemo

No stop... clearance is N° count dependant

e LIPEGFILGASTRIM (Lonquex®)
Pegylated form (different site)




& Filgrastim

@ Accofil (Accord) ** Biosimilars
Q) Neupogen (Amgen)
@ Nivestim (Hospira)

@ Granocyte (Pharma Logistics)

& Lipegfilgrastim

@ Lonquex (Teva)
@ Longuex (Abacus)

@ Lonquex (Orifarm)

& Pegfilgrastim

@ Neulasta (Amgen) J

@ Pelgraz (Accord) kJ * %
@ Pelmeg (Mundipharma) J % %
@ Pelmeg (Abacus) kJ e
@ Pelmeg (Orifarm) &2 * ok
@ Ziextenzo (Sandoz) J * %k




G-CSF: EORTC recommandations (2010)

Step 1 <
Assess frequency of FN associated with the planned chemotherapy regimen

Y ¢ Y

y . " , .
FN risk 220% FN risk 10-20% FN risk <10% 1 . F N ris k?
Y
Step 2
Assess factors that increase the frequency/risk of FN . .
2. Factors affecting FN risk?
High risk Age >65 years d Cto S atte Ct g -
Increased risk  Advanced disease
(level land Il History of prior FN
evidence) No antibiotic prophylaxis, no G-CSF use Reassess at
Other factors:  Poor performance and/or nutritional status each cycle
(level Il and Female gender A
IV evidence) Haemoglobin <12g/dL
Liver, renal or cardiovascular disease
Step 3 ..
Define the patient’s overall FN risk for planned chemotherapy regimen 3 . D ecision
1
Overall FN risk 220% Overall FN risk <20%
Y l l Y
Prophylactic G-CSF recommended G-CSF prophylaxis not indicated

Fig. 1 - Patient assessment algorithm to decide primary prophylactic G-CSF usage. FN, febrile neutropenia; G-CSF, granulocyte
colony-stimulating factor. Primary prophylaxis: start G-CSF in first cycle 24-72 hours after end of the first chemotherapy and
continue through all cycles (when appropriate as per cycle reassessment). Secondary prophylaxis: start G-CSF if a
neutropenic event was observed in the previous cycle.

2010 update of EORTC guidelines for the use of granulocyte colony stimulating factor to reduce the incidence of chemotherapy-induced febrile neutropenia in
adult patients with lymphoproliferative disorders and solid tumours
M.S. Aapro et al. EUROPEAN JOURNAL OF CANCER47(2011)8-32



G-CSF: EORTC recommandations

1. Chemotherapy regimens associated with increased risk of FN

Mahignancy FH nsk Chemaothempy regimen and reference FH nisk (%)
category (%)

Mon-Hodgkin's > 20 DHAP#E1 45

lymphoma/dironic

| hocoytic leukaemma

FrpRea ESHAp*3.151-153 3064
R-ESHAP &s salvage sfter prior ritiodmab (R]™  33.5%

| CHOP-214155 17-50

DOVDDG- VAFEC-B 4473
DIVDDG® ACVBPE4S 78/52

Hyper CVAD + rituximab (Burkitt's lymphoma)**
ICE/R- [CEIJJ T L
Stanford V=2
MOFFEB-VCAD™?
Fc16\.'l
P&
FCR™

10-20 ACOD*15
R-CHOP-21 %151
Fludarabine/mitoxantrone =2
Daose adjusted EPOCH™ %

Mega CHOP-R-Ara-C cyclophosphamide (mantle
cellj'=

RGemP '™

RGemOx (elderly patients]'™

11.5%-24 wath PP

Grade 34 neutropema, 25%
Grade 34 neutropema, 49%
35

107, despate FP®

Grade 34 neutropemia 33 7%
11

19

11

19% of oycles’™
511“1: oycles
15

61% grade 3 or 4 neutropenia
43% grade 3 or 4
neutropenda =’

Hodgkin's disease =20 | BEACOPP™==-17

ABVD (Hodgkin's lymphoma)!™
CEC 189
IGEV'™

Aapro M.S. et al European Journal of Cancer 47 (2011) 8-32

AR Eradeéﬁrl
leukopenia” % prade 3-4
neutropenia *=?

107% septic deaths™

4

48% grade 3—1 neutropenia
28% grade 3—4 neutropenia

(2010)



G-CSF: EORTC recommandations (2010)

2. Patient-related risk factors for increased incidence of FN and complications
of FN

To be evaluated before each CT cycle:

- HI'>65 years old

- Advanced disease

- Previous episode of FN

- Lack of G-CSF use and absence of antibiotic prophylaxis

- Poor performance status ' ,

- Poor nutritional status

- Open wounds or active infections

- Extensive prior treatment

- Combined chemoradiotherapy

- Cytopenias due to marrow involvement
- Other serious co-morbidities

Aapro M.S. et al European Journal of Cancer 47 (2011) 8-32



G-CSF: EORTC recommandations (2010)

Use of G-CSF for patients ongoing FN who do not respond to antibiotics?

May reduce the risk of infection-related-mortality/morbidity in patients at impending
risk of FN-related life-threatening infections (severe sepsis or septic shock)

No benefit of using G-CSF plus antibiotics in case of FN, EXCEPT for high-risk of
complications or poor clinical outcomes

» Prophylactic not Interventional

Aapro M.S. et al European Journal of Cancer 47 (2011) 8-32



G-CSF: reimbursement conditions

PRIMARY PREVENTION OF NEUTROPENIC FEVER:
Cytotoxic chemotherapy Acute lymphoblastic leukemia and acute myeloid leukemia

First line : Combined chemotherapy  Non-hodgkin lymphoma (NHL), WHO classification histological type:

with minimum 50 mg/m? follicular grade Il lymphoma, Diffuse large B cell lymphoma (DLBCL), large
doxorubicine 750 mg/m? cell anaplastic lymphoma, unspecified peripheral T cell lymphoma
cyclophosphamide per cycle.

(BEACOPP) Hodgkin

SECONDARY TREATMENT AND PREVENTION OF NEUTROPENIC FEVER:

Cytotoxic chemotherapy and Hodgkin

1. neutropenia < 500/mm?* with

fever >38°C; Non Hodgkin lymphoma (NHL)
2. neutropenia < 500/mm? since 5

days Chronic lymphocytic leukemia

Multiple myeloma
TRAETMENT ONLY
Cytotoxic chemotherapy Other malignancies

neutropenia <500/mm? with fever >
38°C

From P.Lewalle BHS training course 2016



G-CSF: Side-effects

Injection site reactions

Bone pain (20-30%) or arthralgias

Enlargement of the spleen and LDH increase (!! # bad evolution)
Hyperleukocytosis






ERYTHROPOIETIN

1977: purified from urine of patients with aplastic anemia

1983: cloning
1988: marketing

Synthetic erythropoietins

@ Neorecormon (Roche)
@ Eprex (lanssen-Cilag)
@ Binocrit (Sandoz) @)

@ Mircera (Roche)
Q@ Aranesp (Amgen) Q@)

** Biosimilar

Indications:
- Renal failure — dialysis

- Chemotherapy- induced anemia in cancer patients

Enythocle  Relicukcyte
[+) = X A
= EE’O ° ) 9)
NN =
l 9 o /EPO-R A
ineage
J J"" "Q)

erymroblas1 etywoblas( !
EPO dependent

Epoetin beta

Epoetin alfa

Epoetin alfa**

Pegylated beta Epoetin

Darbepoetin alfa (EPO with gene modification = 1 glycosylation)

rHUER darbaposin alfa
L -
TYYT 0o Ywy gw

3 MHirkad 4 Mdinkad B =i gt
carbobyedrale chans sarbornydrate chains sarbobydrste chains
* Uplo4 siabe adds * Ll g 18 sidi; acids * Uplo 2 siake acld:
& 30,400 Daions * =13 TEO Dslbons & A7 100 Daltons
= -4 0% aarbamadrals * 4% carbohydrats * 5% carbobydr e

Sarum half-ite
Biological activity I



EPO therapy in cancer

EORTC Guidelines

Indication = treatment (proephylaxis) of cancer patients undergoing supportive chemotherapy
Goals: prevention of transfusions and improvement of quality of life

Blood loss, haemolysis, renal insufficiency, inflammation,

folate, B12, IRON deficiency, ...

Correct causes of anaemia
athar than cancer

| Mormal Hb levels |

Symptomatic
Hb =11 g/dL

Prophylactic treatment
not recommended

Asymptomatic
Hb =11.9 g/dL

| Hb <8 g/dL

Initiata ESP
traatmeant

Congider ESP
treatment according
to individual factors

Treat to target
Hb 12-13 g/dL

Individualize treatment to
maintain target Hb with minimal
amount of treatment

Evaluate for
transfusion need
and consider ESP
treatment according
to individual factors

EORTC guidelines for the use of erythropoietic proteins in anaemic patients with cancer: 2006 update
C. Bokemeyer et al. EUROPEAN JOURNAL OF CANCER43(2007)258-270

Il Functional deficiency: ferritin
<100 ng/ml and Sat TF <20%
Prefer parenteral iron

IF: type/intensity/duration of
chemotherapy, baseline Hb, ...



EPO therapy in cancer

EORTC Guidelines

Start: if Hb < 11 g/d|I
Goal: 12 g/dI
Subcutaneous administration
Dose: - EPO o, EPO B: 3 x 150 Ul/kg/week or 30-40.000 U/week
- DarbEPO: 2,25ug/kg/ 1 week (150 ug)
or 4,5 ug/kg/2 w (300 pg)
or 6,75 pg/kg/3weeks (500 pg)

If no response:

.
- Do notincrease the dose
Response : 2/3 - Verify and treat causes of resistance

(iron, folate, B12)

)
3
=
2
T

Dose increase : - Stop EPO
not recommended

AHb +1 g/dL A Hb +2 g/dL

From Y. Beghin BHS training course 2016 European journal of cancer 43 (2007) 258-270)



EPO therapy in cancer

Table 2. Dose iniiation and tapering algorithm according to ESMO and ASHASCO guidelines.

Legend: qw: once a week gdw once every three weeks, tiw: twice a weel, RECT: red blood cell
transiusions, HD: hasmogiobin. (@dapted from Rizzo et al and Schrijvers et al.)

Doses of ESAs according to ESMO based on EMEA label

nitial doza
Do increasa

Do rediuction

Dizse withholding

Diozes of ESAS acconding to ASHASED

nitial doss

Dioss noreasa

Dioss reduction

Diose withholding

Ci=continue

Epoetin slpha
150 kg =c thw
300Ny toer

I reault achieved: 25-50%
i Hbe=12g/dE 25-50%
i Hb riza =2g/didwesta: 25-50%

i Hb13 g/l unil 12g/d

160 Ui &c tiw

300 Uk = tw
H o recLction in

RECT reqursmmentz,

I increaza in Hb
siter 4 weaks to
schieve lowest Hb
sufficient bo seoid
RECT

Epoatin beta
A50 LW gw 30000 1 =z aw
E0000 1L =z aqw
i razull achieved
25-60%
f Ho=12g/dl: 26-
5%
f Hb riss »2g¥
difdweaks: 25-50%
f Hb=13 gidl untd
12n/d
A50 1Ly =c qw Epoetin bata not
EO000 1L 50 aqw availsble in the US
I i increase of
»1g/id after 4
weaks of reaimeant
to &echieve and

maintain the kawest
Hb kel sufficient fo
avoid RECT

Decreass by 25% when Hb reaches 8
Izl needed to evoid tmnsfusion or Ho
ncreases =1 gfd in 2 wesks,

I Hb emceeds & level needed to avoid
tranzhision. Restart st 255 below previous
doza when approaching evelk whans
tranzhusions might be needad.

Afer completion of chemotharapy o if no
rezponss sfer 8 wesks of tharapy

Darbapoistin afa
2.2% unbn 50 qw
Mot recommendad

F result achieved: 25-50%
F Hb=12g4d: 26-508
F Hb rise =200 dweaks: 25-50%

500 ug sC 0w

FHb=13 g'dluntl 12g/d

225 ughb 30 qu | 500 ug 5o olw
4.5 ugg if Mot recommended
norease <lgdd

sher £ weaks

Decreasza by 40% when Ho reaches 5
vl needed to avoid tremsfusion or Ho
noresses =1 gfid in 2 weeka,

F Hb excesds 8 lewel nesdad fo gwoid
transhision. Restart at 40% below presious
deese when approaching leveds where
tranzfusions might be needad.

After completion of chemotherapy or if no
rezponss after B wesks of thampy

Point of view about new guidelines on ESAs (erythropoiesis-stimulating agents)
L. Plawny. (Belg J Hematol 2012;3:88-94)



ERYTHROPOIETIN : Side-effects

- Thromboembolic events (if rapid Hb increase or Hb >12g/dl --> surveillance)
- Hypertension

- Auto-immune erythroblastopenia (rare)

- Stimulation of malignant cells --> I mortality?

- Negative effect on survival associated with EPOs (meta-analysis)

o hﬂpSZﬁfWWW,ﬂEDIﬂlm,ﬂlh,gDV rpmc Traduire cette page

Erythropoietin and Cancer: The Unintended Consequences

de N Debeljak - 2014 - Cité 95 fois — Erythropoietin (EPO) was first considered to have a
single biological purpose and action — the stimulation of RBC growth and differentiation and

CO nfl iCt' n g d ata ves Abstract - Introduction - Action of EPQ on Non_ - Conclusion

@ hitps:/iwww sciencedirect. com > pii - Traduire cette page
Erythropoietin in cancer: a dilemma in risk therapy - Science ...

M H H de Y Cao - 2013 - Gilé 40 fois — Erythropoietin (EPO) is a frequently prescribed drug for
- Pa rt I C u I a rly I n SO I I d t u m O rS treatment of cancer-related and chemotherapy-induced anemia in cancer patients
- Seems safe in hematological malignancies © hips A uplocate com > contents ~ Traduire cefte page

Role of erythropoiesis-stimulating agents in the treatment of ...

de CL Loprinzi — Erythropeietin or darbepoetin for patients with cancer. ... A phase Ill trial of
recombinant human erythropoietin therapy in nonanemic

@ hitps:/fascopubs.org » doi» JCO.200... - Traduire cette page
Erythropoietin Use in Cancer Patients: A Matter of Life and ...

de DP Steensma - 2005 - Cité 42 fols — Since then, dozens of clinical trials in diverse groups
of cancer patients have convincingly demonstrated the power of erythropoietin to

& hitps-/iwww rndsystems.com » articles ~ Traduire celte page
Erythropoietin: Good or Bad for Cancer? - R&D Systems

Administration of recombinant human Epe has been shown to increase hemoglobin levels
improve hematocrit, reduce blood transfusion requirements, and enhance the
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Supportive care: better safe than sorry

_—-

/

7

MOC ] Guidelines,
h Litterature

! Check-list:
Chemotherapy protocol: v Risk
- Drugs
) Dosis v Prevention
- Adaptation v Treatment

Supportive care:
- Associated drugs @

- Recommandations

Joint management:
Patient, Family,...
Doctors, Nurses,...

Health professionals

Toxicities

Adapted from Mathilde Gisselbrecht
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