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Pancytopenia From Cancer

» Obvious chemotherapy nadir
» Marrow infiltration

> Sepsis

» Other drugs
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Bone Metastasis ~ Bone Marrow Invasion

19

63 yr. old man, with bone metastases from prostate cancer and pancytopenia.
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|_eukoerythroblastosis/Myelophthisis

> Marrow invasion with abnormal cells (carcinoma, advanced myeloproliferative
disease, fibrosis, etc.)
> Immature red and white cells (promyelocytes, myelocytes, metamyelocytes, nucleated

cells.
Teardrop Cells

Myelocyte Nucleated rbc
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Myelophthisis vs. Leukoerythroblastosis

» Myelophthisis:
> Refers to the displacement of hemopoietic bone-marrow tissue by fibrosis,
tumors, or granulomas

» Leukoerythroblastosis:
> Peripheral blood morphologic findings, indicative of marrow infiltration.
> Immature cells of the myeloid series
> Nucleated red cells
> Teardrop red cells (Dacrocyte)
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Cancer Cells In Bone Marrow

“Grape Clusters”
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Bone Marrow Biopsy in Solid Tumor Patients with
Pancytopenia

» As a general rule, if a patient has bone metastases sufficient to lead to
cortical bone destruction, a bone marrow biopsy Is not necessary.

» If results are negative, “we probably missed one of the affected areas.”

» If results are positive, “we already knew 1t.”

» |f one suspects a secondary MDS/leukemia, can start with peripheral blood
mutation/flow evaluation.
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- - Erythropoietin (EPO) promotes production of
ry rO pO I e I n mature red blood cells in the bone marrow. More
red blood cells in the circulation leads to increased

oxygenation and lower levels of hypoxia-inducible
factor, suppressing EPO production.

Hypoxia
ypP Bone
marrow

Erythropoiesis

Hypoxia-inducible
factor is degraded
under conditions of

https://en.wikipedia.org/wiki/Erythropoietin o] SR R,

https://consultqd.clevelandclinic.org/anemia-of- But in anemia or

chronic-kidney-disease/ hypoxia, it promotes |
gene transcription of Iron is necessary as well for red blood cell
erythropoietin (EPO), production. Its absorption and transport
necessary for maturation are also promoted by hypoxia-inducible

ﬁ Massachusetts General Hospital Slide 10 of red blood cells. factor (see Figure 2).
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https://en.wikipedia.org/wiki/Erythropoietin

Role Of Erythropoiesis-Stimulating Agents (ESAS):
Epoetin Alfa and Darbepoetin Alfa

» ESAS were first used in the 1980s to treat anemia in patients with chronic renal
failure, including those on hemodialysis.

» Subsequent trials indicated that ESAs were effective In increasing Hgb in patients
with cancer and cancer treatment-related anemia.

» After 20035, their use 1in cancer patients became more “controversial” because of
data linking ESA use to inferior survival and worse cancer outcomes.

» Debate If risk is only with Hgb corrections to > 12 gm/dL.

» Mechanism of poor outcomes not resolved:

» A. Increased oxygen deliver to cancer?
» B. Does EPO stimulate cancer growth?
» C. Other?
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Head And Neck Cancer with Anemia Undergoing Radiotherapy:

All patients » Cancer Progression; RR 1.69 (p=0.007)

» Death; RR 1.39 (p=0-02)

80 > Henke et al. Lancet 2003; 362: 1255-60.
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Numbers at risk
Placebo 171 104
Epoetin 3 180 94
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Randomized, Double-Blind, Placebo-Controlled Trial of Erythropoietin in
Non-Small-Cell Lung Cancer With Disease-Related Anemia.
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Log-rank P= .04 Epoetin alfa
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No. at risk:

1 I 1 1 I 1 1 1 1 1 1 I 1 1 1
4 8 12 16 20 24 28 32 36 40 44 48 52 56 60

Post-Random Assignment (weeks)

Epoetinalffa 33 28 20 15 13 12 12 9 5 3 1 1 1 T 1 1
Placebo 37 34 30 26 22 17 15 15 122 1 9 717 6 5 5 3

Wright et al. J Clin Oncol 25:1027-1032. 2007
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Hgb
(gm/dL)

Baseline

Placebo Epoetin
Alpha

10.3 10.3

4 weeks

10.3 11.8

8 weeks

10.7 11.8

12 weeks

10.5 12.4

> These date indicate increasing Hgb
above ~10 gm/dL is deleterious.

> Would the adverse impact have been
observed if increasing Hgb from
moderate or severe anemia to 10.0

gm/dL?
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FDA Guidance for Epoetin Alfa

Cancer:
In:f:::Lll:lsl;I::p:;::all;Uf:sASE THE RISK OF DEATH, MYOCARDIAL INFARCTION, > E SAS S h O rte n ed Ove ral I S u rV i Val an d/O r i n C re ased th e r i S k Of

T ACGES D TUNOR PIOGRESSON O LCURIENGE tumor progression or recurrence in clinical studies of patients
- Lzﬁ%ﬁ"lgﬂs:‘fzf:z.oe:;':u".:,s. wammes g s o s \With Dreast, non-small cell lung, head and neck, lymphoid,
erythropoiesis-stimulating agents (ESAs) to target a hemoglobin level

. afog:‘:;:itle:l;hsa?dun?i‘;‘ij:l}5;)ﬁemogluhin target level, ESA dose, or dosing and Ce rVI Cal Cancers.

strategy that does not increase these risks (2.2).
¢ Use the lowest PROCRIT dose sufficient to reduce the need for red blood

Use the lowest PROCAT d » Use the lowest dose to avoid RBC transfusions.

Cancer:
¢ ESAs shortened overall survival and/or increased the risk of tumor

progression or recurrence in clinical stu_dies of pai_ients with breast, > Use ESAS On Iy for anem ia from mye I OSU ppress ive

non-small cell lung, head and neck, lymphoid, and cervical cancers (5.2).
e Use the lowest dose to avoid RBC transfusions (2.4).

e UseESAs 0n|y_for_anemia from r_nyelosupp_re_ssive chemotherapy (1.3). C h e m Oth e rapy.

ESAs are not indicated for patients receiving myelosuppressive chemo-
therapy when the anticipated outcome is cure (1.5).

;eﬂsnli:::::nuefnllnwingthecompletiunoiachemotherapvcnurse(z.q). > ESAS are not indicated for pa‘tients receiVing

e Due to increased risk of deep venous thrombosis (DVT), DVT prophylaxis is

ecommende 1 myelosuppressive chemotherapy when the anticipated
_ . outcome Is cure.
https://www.pi.amgen.com/-

Imedia/Project/Amgen/Repository/pi-amgen- | » Discontinue following the completion of a chemotherapy
com/Epogen/epogen_pi_hcp_english.pdf course
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FDA: ESAs in Anemia Assoclated With
Myelosuppressive Chemotherapy:

» “The serious risks of shortened overall survival and/or increased risk of
tumor progression or recurrence associated with these drugs remain.”

> The prescribing information continues to note an increased risk of tumor
progression or recurrence, as well as death, myocardial infarction, stroke,
venous thromboembolism, and thrombosis of vascular access.

» Health care providers are encouraged to discuss the risks and benefits of
using ESAs with each patient before initiating use.
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National . . . o
wve NCCN Guidelines Version 1.2025 NCCN Guidelines Index
Comprehensive Table of Contents

RS ﬁz{‘uﬁﬁﬁkﬁ Hematopoietic Growth Factors .

SPECIAL CATEGORIES IN CONSIDERING ERYTHROPOIESIS-STIMULATING AGENT (ESA) USE

Cancer and chronic kidney disease Consider ESAs by FDA dosing/dosing
(moderate to severe) adjustments)™:n:0

Consider based on patient preferences:

« ESAs by FDA dosing/dosing adjustmentsl:™"
or

Remainder of patients with anemia on * RBC transfusion per AABB Guidelines

myelosuppressive chemotherapy without|—— | OF )

other identifiable cause of anemia¥ * Clinical trial

Patient undergoing palliative treatment* ——»

Select patients who ref Consider ESAs by FDA dosing/dosing adjustmentsl:™n
hla od tpa “"f':j 8 Wio refuge » Management of Cancer- and Chemotherapy-Induced Anemia for —————»
ood transiusions Patients Who Refuse Blood Transfusions (ANEM-C)

« Patients with cancer not receiving therapy

* Patients receiving non-myelosuppressive therapy

* Patients receiving myelosuppressive chemotherapy with curative intent!
(Examples of cancers for which there is therapy with curative intent: Early-stage
breast cancer, Hodgkin lymphoma, non-Hodgkin lymphomas, testicular cancer,
early-stage non-small cell lung cancer, and small cell lung cancer)

There is not enough evidence to support ESA
— |use in these patient populations; therefore,
ESAs are not recommended at this time
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Table of Contents
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Network® Hematopoietic Growth Factors 5

ERYTHROPOIETIC THERAPY - ADVERSE EFFECTS (3 of 5)

« Studies have reported possible decreased survival in patients with cancer receiving erythropoietic drugs for correction of anemia. Analyses
of eight studies in patients with cancer found decreased survival in patients receiving erythropoietic drugs for correction of anemia and
target Hb levels of >12 g/dL.1-7:1? One analysis in patients with cancer not receiving active therapy found decreased survival in patients
treated with ESAs.% Please refer to the FDA website for additional information: https://www.fda.gov/drugs/drug-safety-and-availability/
postmarket-drug-safety-information-patients-and-providers. Unless new evidence demonstrates a change in benefit:risk estimates,
physicians should be advised not to administer ESAs (darbepoetin alfa, epoetin alfa, or epoetin alfa-epbx) to patients outside of the
treatment period of cancer-related chemotherapy. A treatment period is defined as anemia following initiation of therapy and continuing
approximately 6 weeks after the completion of treatment.

» While three meta-analysis updates on survival have indicated an increased mortality risk with the use of ESAs,?11 two meta-analyses have
indicated that ESA use did not significantly affect mortality or disease progression.1213

* Recent phannacnvigilance trials have reported no adverse effects on survival in patients with cancer with chemotherapy-induced anemia
receiving ESAs.14-1

* The risks of shortened survival and tumor progression have not been excluded when ESAs have been dosed to a target Hb of <12 g/dL.

« Additional prospective clinical trials designed and powered to measure survival of patients with cancer are ongoing to provide clinicians
with data to guide optimal use of erythropoietic agents.

* Because of the above issues, providers should inform patients of risks and benefits of ESA therapy versus RBC transfusion (see Discussion
for comparison of risks and benefits of ESA use versus RBC transfusion).

» Recent studies suggest that use of ESAs may be deleterious when used in patients with metastatic breast cancer. See Discussion.
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ASCO/ASH Clinical Practice Guideline Update on Management of
Cancer-Associated Anemia With Erythropoiesis-Stimulating Agents:

> PURPOSE:

» Update ASCO/ASH recommendations for use of erythropoiesis-stimulating agents (ESAS) in
patients with cancer.

> METHOD:
» PubMed and the Cochrane Library were searched for randomized controlled trials (RCTs) and

meta-analyses of RCTs in patients with cancer published from January 31, 2010, through May
14, 2018.

» ASCO and ASH convened an Expert Panel to review the evidence and revise previous
recommendations as needed.

> Management of Cancer-Associated Anemia With Erythropoiesis-Stimulating

Agents: ASCO/ASH Clinical Practice Guideline Update.
» Bohliusetal, JCO 37:1336-1351. 2019
> Bohlius et al, Blood Adv 3 (8): 1197-1210. 2019
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ASCO/ASH Clinical Practice Guideline Update on Management of
Cancer-Associated Anemia With Erythropoiesis-Stimulating Agents:

» RESULTS:

» The primary literature review included 15 meta-analyses of RCTs and two RCTs.

» A growing body of evidence suggests that adding iron to treatment with an ESA may improve
hematopoletic response and reduce the likelihood of RBC transfusion.

» The biosimilar literature review suggested that biosimilars of epoetin alfa have similar efficacy
and safety to reference products, although evidence in cancer remains limited.

» Bohlius et al, JCO 37:1336-1351. 2019
» Bohlius et al, Blood Adv 3 (8): 1197-1210. 2019

— . SYLV'ESTER I:"M\?ERS['{YHOF MIAMI
=5 Massachusetts General Hospital Slide 20 March 6, 2025 ljmmm MILLER SCHOOL

== Founding Member, Mass General Brigham unIVERSTY OF Muami iEaLTHsYsTem | of MEDICINE




—

== Founding Member, Mass General Brigham

RECOMMENDATIONS:

1. ESAs (including biosimilars) may be offered to patients with chemotherapy-
assoclated anemia whose cancer treatment is not curative in intent and whose
hemoglobin has declined to < 10 g/dL.

2. RBC transfusion is also an option.

3. With the exception of selected patients with myelodysplastic syndromes, ESAS
should not be offered to most patients with nonchemotherapy-associated anemia.

4. During ESA treatment, hemoglobin may be increased to the lowest concentration

needed to avoid transfusions.
5. Iron replacement may be used to improve hemoglobin response and reduce RBC

transfusions for patients receiving ESA with or without iron deficiency.
» Additional information is available at:

» https://www.asco.org/quidelines/GUIDELINEASCQ9981

» Www.hematology.org/guidelines.
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https://www.asco.org/guidelines/GUIDELINEASCO9981
http://www.hematology.org/guidelines

Myeloid Growth Factor/G-CSF:
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Granulocyte Colony Stimulating Factor (G-CSF)

» Early studies (1988-1991) indicated reduced
fever/neutropenia and depth of neutrophil
nadir.

https://en.wikipedia.org/wiki/Gran
ulocyte colony-stimulating_factor
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Reduction by G-CSF of Fever and Neutropenia Induced by
Chemotherapy in Patients with Small-Cell Lung Cancer
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Cycle of Chemotherapy

» Kaplan—Meier Curve for the Proportion of Patients Remaining

Free of Fever with Neutropenia, According to Treatment Cycle.
» Crawford Jetal. N Engl J Med 1991;325:164-170.
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Primary Prophylaxis Use of Granulocyte Colony
Stimulating Factors (G-CSFs)

» Meta-analysis in 17 randomized controlled trials of primary prophylaxis:

» Febrile-Neutropenia: [RR] 0.54, (95% CI 0.43-0.67)

» Infection-related mortality: [RR] 0.55, (95% CI 0.33-0.90)

» All-cause mortality during the chemotherapy period: [RR] 0.60, (95% CI 0.43-0.87)

» “This meta-analysis was not able to address the impact of primary prophylaxis on disease-

free or cancer-specific survival.”
» Kuderer NM, et al J Clin Oncol. 2007;25(21):3158.

» Guidelines from the ASCO, European Society for Medical Oncology (ESMO), Infectious
Diseases Society of America (IDSA), and National Comprehensive Cancer Network
(NCCN).

» Recommend primary prophylaxis when the anticipated incidence of neutropenic fever is

approximately > 20% with a given regimen.
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EVALUATION RISK ASSESSMENTM OVERALL FEBRILE PROPHYLACTIC USE OF G-CSFs FOR FEBRILE NEUTROPENIA
PRIOR TO FIRST FOR FEBRILE NEUTROPENIA CURATIVE/ADJUVANT OR PALLIATIVE SETTING?
CHEMDE'ThHERAPY NEUTROPENIA® RISK

CYCLE#®

Granulocyte colony- |_. Evaluation prior to second and

High (>20%) —|stimulating factors subsequent chemotherapy cycles (MGF-3)

Evaluation of (G-CSFs) (category 1)

risk for febrile ; Disease _
neutropenia emotherapy regimen

followi » High-dose therapy
oroWing » Dose-dense therapy’ Intermediate _, Consider G-CSFs" based _ Evaluation of patient risk factors for

;‘:nh:?uci?e;;gxts » Standard-dose therapy (10%-20%) on patient risk factors prophylactic use (MGF-2)
with s uli':,:l tumors * Patient risli_: factors
and non-myeloid ' .{rcmﬁ?;?;:::;;nte:ﬁia tive) G-CSFs are not
malignancies® P Low (<10%) —» L?l‘:tm:;ybr:z?}ﬁ;?::rizd’ Evaluation -of patient risk factors for
for patients with risk prophylactic use (MGF-2)
factors!
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o ensive NCCN Guidelines Version 1.2025 NCCN Guidelines Index

NCCN ﬁg;ﬁg:km Hematopoietic Growth Factors Discussion

EVALUATION RISK ASSESSMENTY OVERALL FEBRILE PROPHYLACTIC USE OF G-CSFs FOR FEBRILE NEUTROPENIA
PRIOR TO FIRST FOR FEBRILE NEUTROPENIA CURATIVE/ADJUVANT OR PALLIATIVE SETTINGS
CHEMOTHERAPY NEUTROPENIA® RISK

CYCLEab

. High (>20%) — |stimulating factors
Evaluation of « Disease (G-CSFs)h (category 1) subsequent chemotherapy cycles (MGF-3)

::ttfr‘;r :'B"bi';ila + Chemotherapy regimen
foll P » High-dose therapy
owing » Dose-dense therapy' Intermediate __ Consider G-CSFsh based _, Evaluation of patient risk factors for

?.:’:L"J:";JSE?.L » Standard-dose therapy|\ . (10%—20%) on patient risk factors prophylactic use (MGF-2)
. . * Patient risk factors
with solid tumo_rs * Treatment intent G-CSFs are not

and non-myeloid - . -
li s (curative vs. palliative) routinely recommended, . . .
malignancies Low (<10%) but may be considered Evaluation of patient risk factors for

for patlsnts with risk prophylactic use (MGF-2)
factors!

Granulocyls colony- | , Evaluation prior to second and

2 The NCCN Guidelines for Hematopoietic Growth Factors were formulated in reference to adult patients.

b Patients receiving cytotoxic chemotherapy as part of a clinical trial may be evaluated for prophylaxis with myeloid growth factors (MGFs) as clinically indicated, unless
precluded by trial speciﬁcaliuns.

€ For use of growth factors in myelodysplastic syndromes (MDS), see the NCCN Guidelines for Myelodysplastic Syndromes; in acute myeloid leukemia (AML), see the
NCCN Guidelines for Acute Myeloid Leukemia; in chronic myeloid Ieukemla (CML), see the NCCN Gmdellnes for Chronic Myeloid Leukemla in chronic lymphocytic
leukemia/small lymphocytic lymphoma (CLL/SLL), see the . For use of growth
factors in other cancer types, refer to the appropriate Guidelines.

d There are many factors that need to be evaluated to determine a patient's risk categorization; these include type of chemotherapy regimen (MGFE-A) and patient risk
factors (MGE-2).

® Febrile neutropenia is defined as single temperature: 238.3 °C orally or 238.0 °C over 1 hour; and neutropenia: <500 neutrophils/mcL or <1000 neutrophils/mcl and a
predicted decline to <500 neutrophils/mcL over the next 48 hours. See NCCN Guidelines for Prevention and Treatment of Cancer-Related Infections.

fIn general, dose-dense regimens require MGF support to maintain dose intensity and schedule.

9Tt it B3 .

h i i .

i G—CSFS may be consudered for panents reoemng low-risk regmens who have 2or more panent ralated risk factors (MGFE-2). Use of G-CSF in this setting is based on
clinical judgment.

| Note: All recommendations are category 2A unless otherwise indicated.

MGF-1

WVersion 1.2025, 10011/24 © 2024 Mational Comprehensive Cancer Netwark® [MCON™), Al rights resarved. NCCM Guidelines® and this ilustration may nol be reproduced in any farm wilhoul the axpress wrilten permission of MCCM.
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Discussion

PATIENT RISK FACTORS
ASSESSMENT

OVERALL FEBRILE
NEUTROPENIA® RISK

Assess patient risk factorshhk;

* Prior chemotherapy or radiation therapy

* Persistent neutropenia

* Bone marrow involvement by tumor

* Recent surgery and/or open wounds

* Liver dysfunction (bilirubin >2.0)

* Renal dysfunction (creatinine clearance <50)

* Age >65 years receiving full chemotherapy
dose intensity

Intermediate (10%—-20%) ——

=5 Massachusetts General Hospital

= Founding Member, Mass General Brigham

Slide 28

March 6, 2025

PROPHYLACTIC USE OF G-CSFs
FOR FEBRILE NEUTROPENIA

No risk factors —= Observe ——

>1 risk factor —» CONSider

Evaluation Prior
to Second and
—=|Subsequent
Chemotherapy

Cycles (MGF-3)

G-CSFsh
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OVERALL FEERILE PATIENT RISK FACTORS PROPHYLACTIC USE OF G-CSFs
NEUTROPENIA® RISK ASSESSMENT FOR FEBRILE NEUTROPENIA

Assess patient risk factorshlk: No risk factors — Observe ——*
* Prior chemotherapy or radiation therapy
+ Persistent neutropenia Evaluation Prior
* Bone marrow involvement by tumor to Second and
Intermediate (10%-20%) — |* Recent surgery and/or open wounds —|Subsequent

» Liver dysfunction (bilirubin >2.0) Chemotherapy
* Renal dysfunction (creatinine clearance <50) Cycles (MGF-3)
+ Age >65 years receiving full chemotherapy

dose intensity . Consider
21 risk factor —» G-CSFsh

€ Febrile neutropenia is defined as single temperature: 238.3 *C orally or 238.0 *C over 1 hour; and neutropenia: <500 neutrophils/mcL or <1000 neutrophils/mcl and a
pl'edlc‘led decllne to 5500 nel.llmphllsfmcL over the naxt 48 hours. See NCCN Guidelines for F-"reventlon and Treatment of Cancer-Related Infections.

'GJCSFs may be mnsldared fur patlents reoawnng low-risk regmens who hava 2or more paueni related risk factors. Use of G-CSF in this setting is based on clinical

~ judgment.

1 Other possible patient risk factors for febrile neutropenia may include poor performance status or human immunodeficiency virus (HIV) infection (in particular, patients
with low CD4 counts). The listed patient risk factors are based on a multivariable risk model using a prospective cohort study of several thousand ambulatory patients
with cancer receiving chemotherapy. This cohort did not include patients with HIV, acute leukemia, or hematopoietic cell transplant (Lyman GH, et al. Crit Rev Cncol
Hematol 2014,;90:190-199).

k Other factors may warrant the use of G-CSFs (eg, chronic immunosuppression in the post-transplant setting, including organ transplant).

| Note: All recommendations are category 2A unless otherwise indicated.

MGF-2

Viergion 1.2025, 10V11/24 © 2024 Mational Comprebensive Cancer Netwark® [MCCN), All righls reserved. NCCM Guidelines® and this illustration may nal be reproduced in any farm wilhoul he express wrillen permission of NCCMN.
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G-CSF Dosing (NCCN)

Filgrastim

» 5 mcg/kg daily (Rounded to Nearest
vial size) until ANC recovery to
normal or near normal.

> Vials:
» 300 mcg/0.5 mL
» 480 mcg/0.8 mL

» (~ 80 KG is tipping point between doses).

=5 Massachusetts General Hospital

= Founding Member, Mass General Brigham

Slide 30

Pegfilgrastim

» 6 mg SC, once per chemotherapy

cycle, the day after chemotherapy.

» FDA-approved delivery device in order to
deliver the full dose of Pegfilgrastim the
following day. (Onpro®)

» Do not administer between 14 days
before and 24 hours after
administration of cytotoxic

chemotherapy.

l J SYLVESTER UNIVERSITY OF MIAMI
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G-CSF And Overall Survival

> “With an average follow-up of 5 years, G-CSF support was associated
with a 3.4% reduction in absolute risk of mortality and an RR of 0.9
for all-cause mortality.

» Notably, the degree of survival benefit correlated with the

chemotherapy dose intensity.
> NCCN Guidelines Version 1.2025 Hematopoietic Growth Factors
» (https.//www.nccn.org/professionals/physician_gls/pdf/growthfactors.pdf )
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https://www.nccn.org/professionals/physician_gls/pdf/growthfactors.pdf

G-CSF Adverse Events

» Bone Pain: Most common (10-30% of patients).
» Allergic Reactions:
» Rash, urticaria, facial edema, wheezing, respiratory distress, etc.

» Splenic Rupture.

» “The exact mechanism of G-CSF-induced splenic rupture is unknown but is thought to involve
intrasplenic accumulation of circulating granulocytes and myeloid precursors.”

» NCCN Guidelines \Version 1.2025, Hematopoietic Growth Factors
» AML and MDS.

» “Epidemiologic studies suggest an increased risk for development of acute myeloid leukemia (AML) and
myelodysplastic syndrome (MDS) following MGF administration; however, this has not been observed in
individual randomized trials.”

» NCCN Guidelines \Version 1.2025, Hematopoietic Growth Factors
» Acute Respiratory Distress Syndrome

» Alveolar hemorrhage, and hemoptysis.

— . SYLV'ESTER ?F[VER%['{\:‘GF ._ML':M._[
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Thrombocytopenia
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Risk of Bleeding & Platelet Count

> “Normal”: Approximately 140,00-450,000/mcL
> Clinically significant spontaneous bleeding: less than 10-20,000/mcL

Stool blood loss in 28 aplastic,

thrombocytopenic patients
Ann. Review of Med, Vol. 31,1980
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Bleeding Episodes/1000 days

Bleeding risk vs. plt ct
The Lancet, Vol. 338, 1991
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Causes Of Thrombocytopenia In Cancer Patients

Causes of Thrombocytopenia

Chemotherapy 78.6
Mixed Causes 9.3
Infection 7.9
Myelophthisis 2.9
Graft Versus Host Disease 0.7
Liver Disease 0.7

Mantha et al, Journal of Thrombosis and Thrombolysis, 43: 514-518, 2017
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TPO Regulation And Activity

increased stromal
TPO production
0O

(@)

thrombocytopenia
=low TPO &
clearance %

liver (0] 0 TPO increased

o HSC quiesence
00¢g
gt _— T decreased stromal
oy
gy % © TPO production
thrombocytosis ¥~ ¥ ® . ¥
= high TPO clearance Y @ \
. 7 <~ decreased
a7 -thrombopoiesis

decreased
UHSC quiesence

» TPO synthesis, primarily in liver.

» Early experience with rTPO resulted in some cases of
formation of autoantibody to endogenous TPO and severe
thrombocytopenia.

UNIVERSITY OF MIAMI
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Thrombopoietin Mimetics and their Cellular Mechanisms of Action

Ghanima et al.
| Haematologica 2018
[T @ rreomeoas mvsteomaomas T Volume 104(6):1112-1123

Increased megakaryocyle
proliferation and differentiation
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Chemotherapy-Induced Thrombocytopenia

» Chemotherapy-induced thrombocytopenia (CIT) is common.
»Can lead to chemotherapy dose delay and/or dose reduction,
possibly impacting cancer outcomes.
>1.e. 37% In FOLFOX4 study.
» Two main types of CIT:
»Persistent CIT: Platelet count does not recover to acceptable
level (>75-100K) by day 1 of next cycle (or beyond)
»Nadir CIT: Deep nadirs (<25-50K) are observed midcycle, with
acceptable recovery by day 1 of next cycle

Massachusetts General Hospital . S | )
ey P Slide 38 March 6, 2025
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The Impact of Relative Dose Intensity On Outcomes In
Metastatic Colorectal Cancer

>
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=== High RDI of irinotecan (n=17)
Median PFS: 9.9 months

===: | ow RDI of irinotecan (n=17)
Median PFS: 5.6 months

=== High RDI of irinotecan (n=17)
Median OS: 26.7 months

==== Low RDI of irinotecan (n=17)
Median OS: 12.9 months

HR: 3.18 (95% CI: 1.47-6.88) HR: 2.72 (95% CI: 1.22-6.04)
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» Relative Dose Intensity (RDI), High >80%, Low, <80%
» Nakayama et al. Cancer Chemotherapy and Pharmacology. 73:847-855, 2014.
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What Is Goal Of Treatment of Chemotherapy-Induced
Thrombocytopenia?

» Bleeding, even without intervention, Is rare.

» Oncologists/Patients care for ability to maintain “Full Dose”
chemotherapy.

» Target Is platelet count at beginning of cycle.

» Avold dose reduction/dose in chemotherapy.

» No established, FDA approved intervention!

. SYLV'ESTER UI:;I\?ERE['E\:)FT MIAMI
I FI\:Iassachusetts General Hospital Slide 40 March 6, 2025 ljmmm MILLER SCHOOL

unding Member, Mass General Brigham unIVERSTY OF Muami iEaLTHsYsTem | of MEDICINE




Persistent Chemotherapy Induced
Thrombocytopenia

» Case series of 20 solid tumor patients
with CIT, successfully treated with
romiplostim (thrombopoietin receptor
agonist).

» Used “ITP” regimen of weekly,
titrated doses.

» Mean Dose: 2.9 mcg/kg (range
1.0-5.1). 0

PLATELETCOUNT (X 10%L)

50 {— W

-40 -30 -20 -10 0 10 20 30

DAY OF ROMIPLOSTIM

Parameswaran et al, Supportive Care in Cancer (2014).
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Phase Il Trial: Design

Single Center: MSKCC

Solid tumor patients. (Stage 111 or IV).

No chemotherapy for past 14+ days.

Persistent CIT: >4 weeks of platelets <100,000/mcL, despite reduction or delay in chemotherapy.
ANC > 1.0, Hgb >8.0 g/dL.

Randomized, 2:1 to weekly romiplostim versus observation.

Primary Endpoint (3 weeks): Platelet recovery (>100,000/mcL).

Primary Endpoint (3 weeks)

2[ Romiplostim ]‘
[ Randomization ] [ Plat. >100K/mcL

> [ Observation ]2

M h t G IH t | l JSYLVESTER UNIVERSITY OF MIAMI
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Phase Il Trial: Secondary Endpoints

> 2A: Romiplostim-Treated Patients:
> Upon correction of platelets, resume chemotherapy at discretion of oncologist.
> Continue weekly romiplostim indefinitely, while on chemotherapy.
> 2B: Observation patients:
- If failed to correct their platelet counts at 3 weeks, eligible to cross-over to receive romiplostim.

> Safety: Th '
Safety: Thrombosis p ~

“Success’”

—_— Romiplostim.

Resume

T \_ Chemotherapy. y
2B

[ Romiplostim ] N Continue Weekly

Observation —_ “Cross Over” To Weekly
“Failure” Romiplostim

= i SYLVESTER | Cxvsrrona
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200 {1 wm Fluorouracil IVCI (% dose)
180 |4 ™= Irinotecan (% dose)
-9~ Platelet count (X1000/ul)
-~ Romiplostim given

160 -
140 -
120/
100 -
80 -
60 -
40 -
20 -

154 -133 90 62 -35 0 15 29 43 56
Time Receiving Romiplostim (days)

» Soff etal, J Clin Oncol 37:2892-2898. 2019 (DOI: 10.1200/JC0.18.01931).
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Romiplostim For CIT: Results

~— Romiplostim
—— Observation
—8— Cross over

0
o
—1

Mean Platelet Count (X103/uL)
N

Start of Romiplostim for Cross Over

2 4
Time in Study (weeks)

> Correct the platelet count:
> 2.6 mcg/kg (95% Cl, 2.4 to 2.8 mcg/kg)

> Maintain platelet count during the

resumption of chemotherapy:
> 3.3 mcg/kg (95% Cl, 2.7 to 3.8 mcg/kg)

> No patient became refractory or
resistant to romiplostim.

> Soff etal, J Clin Oncol 37:2892-2898. 2019 (DOI: 10.1200/JC0O.18.01931).
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Final Primary Endpoint All Patients (N=60) (ITT)

>100,000/mcL, Fail To Correct Total
within 3 wk within 3 wk
Romiplostim 44 (85%0) 52
Observation 1 (12.5%) 8

> *Of the 8 failures: (P<0.001)

> 2 patients were protocol violations because chemotherapy was
prematurely resumed prior to platelet correction.
> 1 did not complete 3 weeks.

> 93% response “on specified protocol treatment.”

> Soff etal, J Clin Oncol 37:2892-2898. 2019 (DOI: 10.1200/JC0O.18.01931).
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Safety: Venous Thromboembolic Events

> VTE during the first 12 months of romiplostim treatment: 6/59
(10.2%)
> Pulmonary Embolism: 2
> Proximal DVT: 2
> Calf DVT: 2
> Romiplostim was not discontinued on the development of a VTE.

> Arterial Events
> 1 Patient with small cell lung cancer experienced M1 (3 months) and CNS-
metastasis associated CVA (>12 months).
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Romiplostim for chemotherapy-induced thrombocytopenia:
Efficacy and safety of extended use
Efficacy and safety of romiplostim in the patients in Mean monthly romiplostim dose and mean

the phase 2 study, who received romiplostim for >1 monthly platelet counts while in the study.
year.

> No episode of recurrent CIT: 70% (N=14/20).
» Single chemotherapy dose delay due to CIT: 20% — Platelets count

| 50f7
reseaich & practice )
in thrombosis & haemostasis

— 200

(N:4) —— Romiplostim dose : :Zz
» Chemotherapy dose reduction: 10% (N=2) 140

— 120
— 100

> DVT: 1
. . |80
» Tumor-related ischemic events: 1 . L e

— 40
— 20

Dose ug/kg
Platelets count

» Conclusions: Long-term use of romiplostim for
treatment of CIT was effective and safe, with no
evidence of resistance or increased risk of thrombosis.

.o

0 5 10 15 20 25 30 35 40 45 50

Month

Wilkins CR, et al. Res Pract Thromb Haemost. 2022;6:e12701. https://doi.org/10.1002/rth2.12701
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A Multicenter Study of Romiplostim for CIT in Solid
Tumors and Hematologic Malignancies

» Retrospectively evaluated patients with CIT treated on institutional romiplostim treatment pathways at 4
US centers

» Primary outcome was achievement of a romiplostim response (median on-romiplostim
platelet count > 75 x 10%L and > 30 x 10%L above baseline)
> Secondary outcomes included time to platelet count > 100 x 10%L and rates of:
> Platelet count <100 x 109/L
Platelet count < 75 x 109/L
Platelet count <50 x 109/L
Thrombocytosis
Chemotherapy dose reduction/treatment delay
Platelet transfusion
Bleeding
Thromboembolism

Al-Samkari H, et al. Haematologica 2021 Volume 106(4):1148-1157
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Eligibility/Study Design

> Eligibility: persistent thrombocytopenia (platelet count < 100 x 10%/L) at least 3 weeks from the
date of the last chemotherapy administration or after a delay in chemotherapy regimen initiation for
> 1 week due to thrombocytopenia

Legend
Chemotherapy .
Administered

Romiplostim
Administered

14-Day Cycle,
Chemo on Day 1

21-Day Cycle,
Chemo on Day 1

28-Day Cycle,
Chemo on Days
1and 8

Weekly Chemo
(or Daily Oral
Agent)

Weekly Romiplostim
Dosing Regimen

C1D8 C2D1 C2D8

T t 1

C1D8 C1D15 C2D1

Intracycle Romiplostim
Dosing Regimen

C1D8 C2D1 C2D8

1 1

C1D8 C1D15 C2D1

T 1t 1

C1D8 C1D15  C1D22

1

| I I |

C1D8 C1D15  C1D22

1

C2D1

Tt 1

1

T 1

ciD8 C1D15 C1D22

T 1

C1D8 CiD15 C1D22

]

1
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» Weekly romiplostim
» 2 institutions used a weekly romiplostim
CIT pathway
» Romiplostim was administered irrespective
of timing of chemotherapy
» Intracycle romiplostim
» Romiplostim was administered primarily on
chemotherapy off-weeks, twice per month
on average

Al-Samkari H, et al. Haematologica 2021 Volume
106(4):1148-1157
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Weekly romiplostim is more effective than
“intracycle”
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Romiplostim treatment (weeks)

Al-Samkari H, et al. Haematologica 2021 Volume 106(4):1148-1157
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A multicenter study of romiplostim for CIT in solid
tumors and hematologic malignancies (cont.)

» 1% of patients achieved a romiplostim response
» 19% of patients avoided chemotherapy dose reductions/treatment delays
» 89% of patients avoided platelet transfusions

» Median per-patient platelet count on romiplostim was significantly higher than baseline
(116,000/uL vs 60,000/uL; p <0.001)

» Bone marrow tumor invasion, prior pelvic irradiation, and prior temozolomide were
predictive of no response to romiplostim

» Bleeding rates were lower than historical CIT cohorts and thrombosis rates were not
elevated

» Weekly dosing was superior to intracycle dosing, with higher response rates and fewer
chemotherapy dose reductions/treatment delays

Al-Samkari H, et al. Haematologica 2021 Volume 106(4):1148-1157
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Futility

» 3 variables were predictive of a significantly lower likelihood of romiplostim
response
1. Bone marrow tumor invasion: odds ratio 0.029, p < 0.001
2. Prior pelvic irradiation: odds ratio 0.078, p = 0.048
3. Prior temozolomide: odds ratio 0.24, p = 0.043

Al-Samkari H, et al. Haematologica 2021 Volume 106(4):1148-1157
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Avatrombopag for Nadir CIT: International,
Randomized, Double-Blind Phase 3 Trial

> 122 patients randomized 2:1 to avatrombopag or placebo

» Patients had to have PIt <50 x2 measurements any time during chemo
cycle to qualify

» Patients with prior CIT or >2 prior chemo regimens were excluded
(per regulatory agency request)

» Composite primary endpoint: Proportion of responders not requiring
Plt transfusion or either a 15% or more chemotherapy dose reduction
or 4-day or more chemotherapy delay due to CIT following study drug
admin until the start of next cycle

Al-Samkari H, Lancet Haematol. 2022;9(3):e179-e89.
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Qualifying
cycle
(cycle X)

Interventional cycle (cycle X+1)

Observational cycle (cycle X +2)

Screening

Treatment
days for 5 days
before

Chemotherapy
day (days 1-3)

Treatment
days for 5 days
after

Remaining days of 21 day or 28 day
cycles

Treatment
days for 5 days

before

Chemotherapy
day

Treatment
days for 5 days

after

Platelet count
<50x10°

cells per L
during
qualifying
cycle of
chemotherapy

Avatrombopag
60 mg (n=80)

Placebo (n=40)

Massachusetts General Hospital

Avatrombopag
60 mg

Placebo

Study drug not
administered;
observation
cycle only to
determine
outcome of
primary
endpoint

1) Double blind treatment period

Avatrombopag (60 mg) once daily for 5 days
before and after chemotherapy or matching placebo

—~—
2) Observational period

No study drug administered; primary efficacy

endpoint evaluated

Study drug not
administered;
observation
cycle only to
determine
outcome of
primary
endpoint

Al-Samkari H, Lancet Haematol. 2022;9(3):e179-e89.
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Avatrombopag for Nadir CIT: International,
Randomized, Double-Blind Phase 3 Trial

3) Optional open-label extension period
A

Open-label extension

Avatrombopag (60 mg) once daily for
5 days before and after chemotherapy

v

v

4) Long-term follow up period

Follow-up visit

No study drug administered; participants
contacted by telephone every 6 months for
5years for documentation of vital status and
secondary malignancies

UNIVERSITY OF MIAMI

MILLER SCHOOL
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Avatrombopag Effective in Raising Platelet Count

A

Qualifying cycle (cycle X) Interventional cycle (cycle X +1) Observational cycle (cycle X+2)
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Al-Samkari H, Lancet Haematol. 2022;9(3):e179-e89.
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Avatrombopag Safety in Cancer Patients

»2 VTES In avatrombopag arm (2%) versus 1 patient in placebo arm (3%)
» Bleeding events all minor
> Very few adverse events considered related to study drug treatment.

Al-Samkari H, Lancet Haematol. 2022;9(3):e179-e89.
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BUT, Study was NEGATIVE

» Due to high rates of spontaneous recovery of platelet count in placebo
arm

» (0% of avatrombopag patients and 73% of placebo patients achieved
primary endpoint of avoiding PIt txf, chemo dose reduction or delay

> Take-home: Nadir CIT does not require treatment in most patients,
especially in those relatively chemotherapy-naive

Al-Samkari H, Lancet Haematol. 2022;9(3):e179-e89.
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Conclusions: Based on Existing Studies

» TPO-RAs are effective In treating persistent CIT in solid tumor patients
(probably not needed for most nadir CIT)

» TPO-RA maintenance in persistent CIT allows for resumption of
chemotherapy with a reduced rate of CIT

»> N0 evidence of increased thrombotic risk

»Poor efficacy
> Bone marrow tumor invasion
> Prior pelvic irradiation
> Prior temozolomide
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CIT: Current Knowledge/Knowledge Gaps

» CIT is common

» CIT can impact the RDI of chemotherapy

» Most situations of reduced RDI are not due to isolated CIT

> It Is not known under which circumstances reduced RDI may impact cancer control
(i.e. metastatic pancreatic cancer vs testicular cancer)

» There is no standard, approved intervention

» Treatment and prevention of recurrent CIT are important unmet needs

» TPO-RAs are effective in increasing platelet counts and preventing recurrence of CIT

» Continuous therapy appears to be superior to intracycle therapy for persistent CIT

» Primary or metastatic cancer of the liver is associated with a higher rate of CIT

» Bone marrow tumor invasion, prior pelvic irradiation, and prior temozolomide are predictive of no
response to romiplostim.
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Use of Thrombopoietin Receptor Agonists (TPO-RA) in Patients With Cancer
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USE OF THROMBOPOIETIN RECEPTOR AGONISTS (TPO-RA) IN PATIENTS WITH CANCER
PRESENTATION ASSESSMENT MANAGEMENT

Evaluate for other potential causes of thrombocytopenia as indicated
* First check

» Complete blood count (CBC) with differential, including evaluation for

other cytopenias

» Blood smear morphology, including evaluation for platelet clumping
* Then consider other potential etiologies, including:

» Nutritional deficiencies

» Medications and supplements suppressing platelet production
Suspected » Infection (including viral reactivation) .
chemotherapy* » Disseminated intravascular coagulation (DIC) Consider
induced —»| ?Immune thrombocytopenia « Platelet transfusion
thrombocytopenia » Heparin-induced thrombocytopenia (HIT) per Association for the
CIT)? » Radiation-induced myelosuppression Advancement of Blood
(cIm » Bone marrow involvement by underlying malignancy & Biotherapies (AABB)
» Hematologic malignancy (including therapy-related myeloid neoplasia) guidelines
» Hemolytic anemia « Chemotherapy dose
» Consumption of platelets secondary to blood loss ducti pyh .
» Antiphospholipid syndrome (APLS) reduction or change in
» Hypersplenism tre:a!ment_reglmen b
» Paroxysmal nocturnal hemoglobinuria (PNH) * Clinical trial of TPO-RA
» Thrombotic microangiopathies (TMAs) such as thrombotic * * Romiplostim®©.¢:

microangiopathic anemia, thrombotic thrombocytopenic purpura (TTP),

and hemolytic uremic syndrome (HUS)

Treat underlying cause(s) as indicated

Treat underlying cause(s) as indicated

« Evaluate for other potential causes of thrombocytopenia as
Thrombocytopenia indicated, including examples above, as well as primary or i .
post-hematopoietic|— secondary graft failure, graft-versus-host disease (GVHD), Primary or secondary Consider .

cell transplant®9 relapse of hematologic malignancy, and transplant- failure of platelet * Platelet transfusion per

associated TMA (TA-TMA). recovery without AABB guidelines
other clear underlying « Clinical trial of TPO-RAP

causes « Eltrombopag"

Known MDS > NCCN Guidelines for Myelodysplastic Syndromes
Known myeloid malignancy or ALL > Treat underlying disease per NCCN Guidelines

Footnotes and
References on TGF-2

Note: All rec dations are cat y 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.

TGF-1

Version 3.2024, 01/30/24 © 2024 National Comprehensive Cancer Network® (NCCN®), Al rights reserved. NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission of NCCN.
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Chemotherapy Induced Thrombocytopenia For
Hematologic Malignancies

» Currently no evidence of efficacy In:
» Myeloid Leukemia
» Lymphoid Leukemia
» Lymphoma
» Stem Cell Transplant

> High-risk MDS
» Adverse safety signal in AML and high-risk MDS.
> “The TPO receptor (also referred to as c-MPL or CD-110) is expressed on
approximately 60% of AML blast cells as well as some patients with high-risk
myelodysplastic syndrome.”

» Increased Progression of Disease in studies of eltrombopag in AML and high-
risk MDS. (Soff et al, J Thromb Haemost. 2024;22:53-60).
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Management of chemotherapy-induced thrombocytopenia: guidance
from the ISTH Subcommittee on Hemostasis and Malignancy
Soff et al, J Thromb Haemost. 2024;22:53-60.

Guidance statements for thrombocytopenia receptor agonists for CIT in solid tumors

1. If considering use of a TPO-RA, we suggest enrollment in a clinical trial as preference.
2. If unable to enroll in a clinical trial, we suggest consideration of a TPO-RA in the setting of inadequate platelet recovery at day 1 of a chemotherapy

cycle to avoid chemotherapy dose reduction or a delay of >7 d (assuming adequate neutrophil and hemoglobin recovery).
. Potential use of a TPO-RA should be in patients with solid tumors where full-dose chemotherapy is expected to achieve or maintain a clinically
relevant response (note that the use of TPO-RA has not been studied in an adjuvant setting).
. Goals of therapy for use of a TPO-RA should be to achieve an adequate platelet count to avoid reduced chemotherapy dose intensity in future

cycles.
. Once initiated, a TPO-RA should be continued for the duration of chemotherapy, with titration to the lowest dose to maintain a target platelet

count between 100 and 200 x 10%/L (or titrate to the platelet count to allow full relative dose intensity chemotherapy) at the beginning of each
chemotherapy cycle.

. When considering off-label use of TPO-RA (not in the setting of a clinical trial), we recommend use of romiplostim over other TPO-RAs.
. We recommend against the initiation of TPO-RA during chemotherapy nadir of index episode as there are no data to indicate shortening of the depth
or duration of an acute nadir, and there are no data on safety in this setting.
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Conclusions

» G-CSF Is highly effective in preventing Febrile-Neutropenia.

»EPO Is effective in increasing Hgb, but evidence from a number of
studies indicating at cost of cancer progression and poorer overall
survival.

» TPO Receptor Agonist, romiplostim, is effective in increasing platelet
count and preventing recurrent Chemotherapy-Induced

Thrombocytopenia.
> Not yet FDA approved, but NCCN endorsed (level 2A).

» Clinical trials of TPO-RAs in CIT are ongoing now.

T Fl\:lassachusetts General Hospital Slide 66 March 6, 2025

unding Member, Mass General Brigham







	Slide 1: Cytopenia In Cancer: Use of Growth Factors in Patients With Cancer
	Slide 2: If you feed them, they will grow!
	Slide 3: Disclosures
	Slide 4: Pancytopenia From Cancer
	Slide 5: Bone Metastasis ~ Bone Marrow Invasion
	Slide 6: Leukoerythroblastosis/Myelophthisis 
	Slide 7: Myelophthisis vs. Leukoerythroblastosis
	Slide 8: Cancer Cells in Bone Marrow
	Slide 9: Bone Marrow Biopsy in Solid Tumor Patients with Pancytopenia
	Slide 10: Erythropoietin
	Slide 11: Role Of  Erythropoiesis-Stimulating Agents (ESAs): Epoetin Alfa and Darbepoetin Alfa
	Slide 12: Head And Neck Cancer with Anemia Undergoing Radiotherapy:
	Slide 13: Randomized, Double-Blind, Placebo-Controlled Trial of Erythropoietin in Non–Small-Cell Lung Cancer With Disease-Related Anemia.
	Slide 15: FDA Guidance for Epoetin Alfa
	Slide 16: FDA: ESAs in Anemia Associated With  Myelosuppressive Chemotherapy:
	Slide 17
	Slide 18
	Slide 19: ASCO/ASH Clinical Practice Guideline Update on Management of Cancer-Associated Anemia With Erythropoiesis-Stimulating Agents:
	Slide 20: ASCO/ASH Clinical Practice Guideline Update on Management of Cancer-Associated Anemia With Erythropoiesis-Stimulating Agents:
	Slide 21: RECOMMENDATIONS:
	Slide 22: Myeloid Growth Factor/G-CSF:
	Slide 23: Granulocyte Colony Stimulating Factor (G-CSF)
	Slide 24: Reduction by G-CSF of Fever and Neutropenia Induced by Chemotherapy in Patients with Small-Cell Lung Cancer
	Slide 25: Primary Prophylaxis Use of Granulocyte Colony Stimulating Factors (G-CSFs)
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30: G-CSF Dosing (NCCN)
	Slide 31: G-CSF And Overall Survival
	Slide 32: G-CSF Adverse Events
	Slide 33: Thrombocytopenia
	Slide 34: Risk of Bleeding & Platelet Count
	Slide 35: Causes Of Thrombocytopenia In Cancer Patients
	Slide 36: TPO Regulation And Activity  
	Slide 37: Thrombopoietin Mimetics and their Cellular Mechanisms of Action
	Slide 38: Chemotherapy-Induced Thrombocytopenia
	Slide 39: The Impact of Relative Dose Intensity On Outcomes In Metastatic Colorectal Cancer
	Slide 40: What Is Goal Of Treatment of Chemotherapy-Induced Thrombocytopenia?
	Slide 41: Persistent Chemotherapy Induced Thrombocytopenia
	Slide 42: Phase II Trial: Design
	Slide 43: Phase II Trial: Secondary Endpoints
	Slide 44
	Slide 45: Romiplostim For CIT: Results
	Slide 46: Final Primary Endpoint All Patients (N=60) (ITT)  
	Slide 47: Safety: Venous Thromboembolic Events
	Slide 48: Romiplostim for chemotherapy-induced thrombocytopenia: Efficacy and safety of extended use 
	Slide 49: A Multicenter Study of Romiplostim for CIT in Solid Tumors and Hematologic Malignancies
	Slide 50: Eligibility/Study Design
	Slide 51: Weekly romiplostim is more effective than “intracycle”
	Slide 53: A multicenter study of romiplostim for CIT in solid tumors and hematologic malignancies (cont.)
	Slide 54: Futility
	Slide 55: Avatrombopag for Nadir CIT: International, Randomized, Double-Blind Phase 3 Trial
	Slide 56: Avatrombopag for Nadir CIT: International, Randomized, Double-Blind Phase 3 Trial
	Slide 57: Avatrombopag Effective in Raising Platelet Count
	Slide 58: Avatrombopag Safety in Cancer Patients
	Slide 59: BUT, Study was NEGATIVE
	Slide 60: Conclusions: Based on Existing Studies
	Slide 61: CIT: Current Knowledge/Knowledge Gaps
	Slide 62: Use of Thrombopoietin Receptor Agonists (TPO-RA) in Patients With Cancer
	Slide 63: Chemotherapy Induced Thrombocytopenia For Hematologic Malignancies 
	Slide 64
	Slide 65: Management of chemotherapy-induced thrombocytopenia: guidance from the ISTH Subcommittee on Hemostasis and Malignancy Soff et al, J Thromb Haemost. 2024;22:53–60.   
	Slide 66: Conclusions
	Slide 67

