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G-CSF= Filgrastim, Lenograstim

Granulocyte-Colony Stimulating Factor
|

rhG-CSF, rhMetG-CSF

recombinant human Methionyl
Granulocyte-Colony Stimulating Factor
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Erythroid 1—4
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—
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Macrophage

Hematopoletic Nautrophil
Stem cells F'rl:rGEﬂ Lor |ﬁ
Monacyles Macrophages
T Lymphocyte
: = : 2 I- I.- | a
Commaon'Lymphoid B-Lymphocyte
Progenitor
fL-1
Natural Kilser
Cells
e
. |
g ¥

Table 1: Requlation of Hematopoiesis by Cytokines

Cytokine Function in hematopoiesis L

Erythropoietin (EPO)
Flt-3

Granulocyte-macrophage colony stimulating
factor (GM-CSF)

Interleukin-2 (IL-2)
Interleukin-3 (IL-3)

Interleukin-5 (IL-3)

Interleukin-6 (IL-6)

Interleukin-T (IL-7)

Interleukin-11 (IL-11)

Leukemia inhibitory factor (LIF)
Macrophage-colony stimulating factor (M-CSF)
Stem cell factor (SCF)

Thrombopoietin (TPO)

- .
KPRy
4 V.7 r‘%‘ﬁ

AVLY A

Red blood cell production
Stimulation of stem and developing dendrific calls

Stimulation of diverse set of granulocyte-macrophage colonies

T-cell proliferation

Granulocyte, macrophage, eosinophil, megakaryocyte and erythroid
colony formation

B-zell differentiation and sosinophil regulation

B-cell differentiation

T-lymphocyte induction

Stimulation of megakaryacytes and plasmacytoma cell lines
Differentiation and suppression of clonogenicity of leukemic cells
Macrophage colony stimulation

Proliferation of mast cells and stem cells

Regulation of platelet production; stimulation of megakaryocytes with
IL-3 and SCF

AY

Granulocyte-colony stimulating factor (G-CSF) granulocytic colony stimulation



Hematapoelic
Stem Cell

Multipatential

Natural
Killer Colk
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Lymphocytes

t Granulocyte
maturation

« 1 Neutrophil

proliferation
. « 1 Neutrophil
| I|'1'"."',"-".".":.E-._-:;.I- : C iffe re n t i at i O n
| « 1 Neutrophil
survival
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NCCN ﬁ;{‘jg;kx Management of Neutropenia Discussion
EVALUATION RISK ASSESSMENTH OVERALL FEBRILE PROPHYLACTIC USE OF G-CSF FOR FEBRILE NEUTROPEMNIA
PRIOR TO FIRST FOR FEBRILE NEUTROPENIA CURATIVE/ADJUVANT OR PALLIATIVE SETTING®
CHEMOTHERAPY HNEUTROPENIA® RISK
CYCLE3E
High (>20%) —» gﬁﬁmﬁgggg{' _| See Evaluation Prior to Second and
Evaluation of « Disease g ? (G-CSF)™ (category 1) Subsequent Chemotherapy Cycles (MGFE-3)
risk for febrile » Chemotherapy regimen
?ﬂ‘i:—“”:'fpe“'ﬂ v High-dose therapy .
heﬂw'“mﬂ _, | *Dose-dense therapy’ il aE _, - ~ See Evaluation of Patient Risk Factors for
chemotherapy ¢ Standard-dose therapy |\ ™ {(10%—20%) on patient risk factors Prophylactic Use (MGF-2)
in adult patients « Patient risk factors
with solid tumors| 1. Treatment intent
%ﬁiaﬁgﬂﬁfm {curative vs. palliative) \‘-1 ) i
. See Evaluation Prior to Second and
Low (<10%) —= No G-LSF * Subsequent Chemotherapy Cycles (MGF-3)
Assess patient risk factors:i-* No risk factors — Observe
+ Prior chemotherapy or radiation therapy ]
- Persistent neutropenia See Fvaluation
- Bone marrow involvement by tumor Prior to Second
Intermediate (10%—20%) — |+ Recent surgery and/or open wounds —s|and Subsequent
» Liver dysfuncfion (bilirubin >2.0) Chemotherapy
- Renal dysfunction (creatinine clearance <50) Cycles (MGF-3
+ Age =-_t‘|5 years receiving full chemotherapy 18
dose intensity >1 risk factor — Consider G-CSFP
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G-CSF it i ¢ # 2.4

4.1.2 G-CSF (filgrasitm 4 filgrastim inj; lenograstim 4= Granocyte inj)(85/10/10)(93.04.01)
1.2
(1) *gdizme B R H -
Qe EPERRSFALEILRE -
(aiaﬁﬁﬁ%ﬁéiﬁ@fﬁﬁ(ﬁéiﬁﬁﬁ&%Lmmem
v g ¢ e w Zk (ANC)-> »+500/cumm) »
(4) 2 i*’ BB }}%gﬁﬁ BEXMVESKRS g A e 23kt
1,000/cummr & ¢ 43 (ANC)- )%“SOO/cumm,gf T gt . (96.01.01)
C)EAL2F AM P B ARERFRY - B2 TR S HHALZFH LR
(86.09.01)-
(6) I E ok > HP e w ZRAE L 2B F P Mo o k] 3 100/cumms e
PR AI L ML B FETE R ﬂ:* EPEPRARAEABEABLESL ©
(D%*%ﬁﬁiﬁﬁl%ﬁwﬁ(WB)m@4’ﬁﬂﬁiﬁmﬂﬁant
#8 M (ANC<500/cumm) @ & 3 g A pF » ¥ Bk i@ * G-CSF> fe % {8 T 4
TR R R o
B)iF i w iz dbd—2 dh g WA Lz e ok 0 BN TE W 2.4~5p
B 4ef T 1 sG-CSF> H &£ & 10ug /KG/day-

2. & F 4rd o ZRAZ1EA000/cummy & ¢ 126 o 34z i 2000/cumnpF o s T i
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National NCCN Guidelines Version 2.2019 NCCN Guidelines Index
TwET fanner Management of Cancer- and S
= i Liscussion
Network Chemotherapy-Induced Anemia
HEMOGLOBIN EVALUATION OF ANEMIA2-E
CONCENTRATION
TO PROMPT AN ) .
EVALUATION OF Evaluate anemia for possible cause as
ANEMIA indicated® (see Discussion):
= First check
¥ Reticulocyte count® and mean corpuscular
volume (MCWV)
= Then consider Treat as indicated
¥ Hemaorrhage (stool guaiac, endoscopy)
» Hemolysis (ie, direct antiglobulin test [DAT],
Hemoglobin o disseminated intravascular coagulation
{Hb) £11 g/dL + CBC with indices [DIC] panel, haptoglobin, indirect bilirubin,
or Ez_gde — = |* Blood smear —- lactate dehydrogenase)
below baseline morphology ¥ Nutritional (ie, iron, total iron-binding
capacity, ferritin, B.,, folate)d
v Inherited (ie, prior history, family history) See Risk Assessment
¥ Renal dysfunction . - Fpp—r
(Glomerular filtration rate [GFR] <60 mL/ No cause identified — % m 2)
min/1.73 m?)
¥ Radiation-induced myelosuppression
¥ Hormone dysfunction (ie, hypogonadism,
adrenal dysfunction, hyperhypothyroidism])
= See Evaluation of lron Deficiency (ANEM-5)
Myelodysplastic syndromes —— See NCCN Guidelines for Myelodysplastic Syndromes
Myeloid malignancies or Treat underlying disease per NCCN Guideline
Acute lymphoblastic leukemia "~ See NCCN Guidelines Table of Contents
“
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National NCCN Guidelines Version 2.2019 NCCN Guidelines Index. A"
WS Comprehensive Management of Cancer- and Table of Contents
x : Discussion
Network Chemotherapy-Induced Anemia
RISK ASSESSMENT AND INDICATIONS FOR INITIAL TRANSFUSION IN ACUTE SETTING®
Asymptomatic without significant comorbidities’ — s Observe ————+ Periodic re-evaluation
4
Irf!
{
II'II
.I"l High risk (ie, progressive decline in Hb with
/ recent intensive chemotherapy or radiation)
Anemia in patients |, or N _— Consider red blood cell (RBC) transfusion per
: Asymptomatic with comorbidities®: —_— = e
with cancer \ + Cardiac disease AABB Guidelines
) + Chronic pulmonary disease
'I.H + Cerebral vascular disease
\
\
\
I\ Symptomatic (physiclogic):
|- Sustained tachycardia
+ Tachypnea
» Chest pain
+ Dyspnea on exertion = RBC transfusion per AABB Guidelines®
+ Lightheadedness
+ Syncope
+ Severe fatigue preventing
work and usual activity®
See Comparison of Risks and Goals of ESA Use
Versus RBC Transfusion (ANEM-3)
See Special Categories in Considering ESA Use (ANEM-4)
"
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National NCCN Guidelines Version 2.2019 NCCN Guidalines Index AN
wa oo Management of Cancer- and SR
. N iSCLUSSion
Network Chemotherapy-Induced Anemia -
COMPARISON OF RISKS AND GOALS OF ESA USE VERSUS REC TRANSFUSIOND
Discuss the following risks and goals with patients when considering anemia treatment options:
ESA in the Cancer Setting RBC Transfusion
Risks + I[ncreased thrombotic events + Transfusion reactions (eg, hemobytic, febrile, non-
+ Possible decreased survival hemolytic, lung injury)
« Time to tumor progression + Transfusion-associated circulatory overload (TACO)
shortened + Virus transmission (eg, hepatitis, HIV)
+ Bacterial contamination
= Iron overload
+ Increased thrombotic events
+ Possible decreased survival
= Alloimmunization
+ Increased risk of poor response to future platelet
transfusions due to HLA immunization
Goals + Transfusion avoidance + Rapid increase of Hb and hematocrit levels
v » Gradual improvement in anemia- = Rapid improvement in anemia-related symptoms
- related symptoms
See Ervil ietic T1 _Dosing, Titrati | Ad Eff ANEM.A
When considering ESAs:
* Discuss the risks of ESAs with patients including the potential for tumor growth, death, blood clots, and
serious heart problems.
» Refer patients to the following medication guides for more information on the benefits and risk of ESAs:
Epoetin Alfa Medication Guide, Epoetin Alfa-epbx Medication Guide and Darbepoetin Alfa Medication Guide
When considering RBC transfusion, see AABB Clinical Practice Guidelines: Tobian AA, Heddle NM,
Wiegmann TL, Carson JL. Red blood cell transfusion: 2016 clinical practice guidelines from AABB.
Transfusion 2016;56:2627-2630.
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Microtubules

Vinca alkaloids
o Taxanes
Bardezomib
Eribulin
lxabepilone
Brentuximab vedotin

Immunedinflammatory
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PD-1 inhibitors
CTLA4 inhibltors

Platinum compounds
Vinca alkaloids
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Table 1
Chemotherapeutic agents that cause peripheral neuropathies and associated fatures
Mechanism of Drug (and Acute neuropathic Type of chronic neuropathy Additional features
CIPN combinations) sym ptom s
Nuclear and meochondral Quplan . Sesory newopahy!/ newoanopathy . “Coastng”™ common
DNA damage
. Anxa . Cramal nerve
mvol vement: hearing
koss, ten Mg, agousa
. Lhermme's
phenomenon
Carboplstin Sensory newopathy
Oxabplatn . Cold- Sensory newopathy “Comung” commaon
nducad
dysathes s
(hand'fice)
. Muscle
aamps
Dastabylzaton of Vinca dkaloxds Vmansine Vb lastme Taste mparment Sensonimotor newopathy . Ocansxonaly aamal
migotubu e polymers Vinorelhme Vindeane norves,
1000 1000 QU 10 pah 208,
anomx featres
. Posuble “coastng™
Eriln . Demyelnatng . Autonomx
. Sansonmokr nauropathy . My alyma
Breotuwo mab vedotm Serson mowr nowopathy Congugased mbody
Ado-tmstzumab Emtansine Sensonimoke newopathy Comgugated mtbody
Stabihzavon of mxcratubule | Docetaxel Senwey newopahy Optxc newropathy (rare)
poly mers
Pachtaxel Pain sy ndrome (myalgia) Sensory newopahy
Nab-pacitaxel Sensorimokr newopathy
Cabal saxel Sensory nouwropa by . Opt e nourop athry
. Reducad fraquency
of CIPN
Ixabepil one Sensory newopathy
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Maochanbsm of
CIPN

Dvug (and
combinatiom )

Acute neuropathic
svm plom s

Type of chwonic neuropathy

Additional features

Proteasame mh i tor

Boremmb Carf zomb Dazomb

. Small fiber naumpathy (common)
. Severe pohradiaulnewropath y
(rare)

less CIPN weeh subcusancous
debvay of borezomsb

Am-mpogenens

Thabdomade Lenahdomsd e Pomabdomnide

Sensory newrop by

Panaral neumpathxc symptoms

Mucd laneous’' Unicnown

Nelardbme UBS bike wah myelopagy (mre)
Summmn Demyehnatn g neumpathy

Hosfanide Sensconimotor newrapath y rae

Pemnetrened Rasm motor prodo my nant
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TABLE 5. CIPN Recommendations and Strategies®

RECOMMENDATIONS AND STRATEGIES

STRENGTH OF RECOMMENDATIONS

Assessment

Standardized approach to CIPN assessment is required induding:
= Baseline assessment & risk profile
* |ang-term follow-up at =2-3 months post treatment
= Inclusion of TNS or THSC scale
# Ohjective evidence of neurological deficits
= Patient reported outcomes: validated questionnaires {FACT-GOG/Ntx,
CIPN2D, PNO, CIPN-R-ODS)
» NCS essential in the dinical trials setting

I BFEIoom

|dentification and early detection

= Cantinuing patient surveillance
= Patient education regarding symptoms

Dose modification

= Dose modification, altemative regimens and interruption most successful
prevention methods

= Further development of standardized dose
modification guidelines

Meuroprotection

* Promising approaches in development
= Trials must use standardised and objedive assessment
methads t ensure walidity (THS scale, NCS)

Treatment

= No proven preventative strategies or treatments
= A number of approadhes trialled

\V: » Management

Key focus in patient cre:
= Patient education
= Interventions to mitigate falls and injury sk
® |ifestyle modification and occupational therapy
= fyoidance of neuropathy sk factors

Long-term follow-up

* |ong-term neurotoxicity is underappredated
= [mpacts on function and quality of life must be assessed

A

¥ CIPN indicates chemotherapy-induced perpheral neurcpathy; THS, Total Neuropathy Score; THNSc, Total Neuropathy Score clinical version; FACT/GOG-N,
Py 4 Functional Assessment of Cancer /Gynecologle Oncology Group-Neurmtadsity; CIPN20, European Organization for Research and Treatment of Cancer (EORTC)

) CLC-CIPN20 questionnaire; PMNG, Patient Meurctoxicity Cuestionnaire; CIPN-R-0DS, CIPN Raschbuilt Overall Disability Score; NCS, nerve conductien studies.

*The strength of the recommendations was identified via the Strength of Recommendation Taxonomy [SORT) algorithm, with level A evidence compriging con-
sistent and good-quality patientoriented evidence; level B comprising inconsistent or limited-quality patient-oriented evidence; and level C evidence comprising

F recommendation based on consensus, usual practice, diseaseoriented evidence, case studies, or |:||;:|n.'nf.|n.Jt
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