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Case 1: History

• 76 year old male presents to PCP with 1 month of fatigue and easy bruising.

• PMH: Hypertension, Hyperlipidemia, Coronary Artery Disease with prior MI s/p PCI w/ DES x2, and CHF.

• SH: Retired accountant, married, two adult children (both in good healthy), no tobacco/drug use, 

occasional alcohol

• FH: No history of Hematologic Malignancies

• Physical Exam: general pallor, appearing fatigued, scattered healing ecchymoses on arms and legs, no 

lymphadenopathy, no hepatosplenomegaly
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Case 1: Labs

Lab Value Unit

WBC 23 K/𝜇L

Hgb 7.8 g/dL

Hct 21 %

PLT 46 K/𝜇L

Differential:

Blasts 85 %

Lab Value Unit

Potassium 4.0 mmol/L

Creatinine 0.80 mg/dL

Calcium 8.5 mg/dL

Phosphorus 3.7 mg/dL

LDH 350 U/L

Uric Acid 4.8 mg/dL
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Case 1: Work-Up

Bone Marrow Biopsy consistent with AML, with 92% blasts

• Immunophenotype CD11c, CD33, CD56 partial, CD64, CD117, MPO+

• Normal Cytogenetics

• FISH: negative for del(5q), monosomy 5, del(7q), monosomy 7, trisomy 8, t(8;21), t(15;17), del(20q), 

CBFB rearrangement, MLL rearrangement

• Molecular testing: NPM1+, FLT3-ITD negative, IDH1+, IDH2-, CEBPA-
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Case 1: 

What is the patient’s risk status based on cytogenetics and molecular abnormalities?

A. Favorable

B. Intermediate

C. Poor

D. Indeterminate
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Case 1: Initial Treatment – 76 y.o. M w/ extensive cardiac Hx and Favorable-Risk AML (NPM1+, IDH1+)

What would first-line therapy be for this patient?

A. 7+3 +/- Gemtuzumab ozogamicin

B. Azacitidine + Venetoclax

C. CPX-351 (Vyxeos)

D. Ivosidenib Monotherapy

E. Ivosidenib + Azacitidine
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Case 1: 
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Case 1: 

Response Patients (N = 33)

CR + CRh rate 14 (42.4%)

CR rate 10 (30.3%)

ORR 18 (54.5%)

Duration of CR/CRh Not Reached

Duration of CR Not Reached
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Case 1: 
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Case 1:

• Patient is treated with Ivosidenib + Azacitidine and achieves CR after 2 cycles.

• Continued on 28-day cycle for 12 months until he is found to have relapsed disease.

• Bone Marrow Biopsy consistent with relapsed AML w/ 80% blasts.

• Immunophenotype CD11c, CD33, CD56 partial, CD64, CD117, MPO+

• Normal Cytogenetics

• FISH: negative for del(5q), monosomy 5, del(7q), monosomy 7, trisomy 8, t(8;21), t(15;17), del(20q), 

CBFB rearrangement, MLL rearrangement

• Molecular testing: NPM1+, FLT3-ITD negative, IDH1+, IDH2-, CEBPA-
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Case 1: Second-line therapy – Relapsed AML (NPM1+, IDH1+)

What is the best option for second-line therapy?

A. Gemtuzumab ozogamicin

B. Hypomethylating agent +/- Venetoclax

C. Low-Dose Cytarabine +/- Venetoclax

D. Novel Menin inhibitor clinical trial (Ziftomenib, Revumenib)

E. Refer for Stem Cell Transplant
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Case 1: Menin inhibition
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Case 1: Menin inhibition



24th Multidisciplinary Management of Cancers: A Case-based Approach

Case 1: Take Home Points

• ELN 2022 risk categories now consider FLT3-ITD mutations qualitatively rather than quantitatively and 

include numerous updated genetic abnormalities compared to the previous 2017 categories.

• IDH1 inhibitors (i.e. Ivosidenib) are approved as monotherapy or in combination with Azacitadine for first-

line treatment in patients > 75 years old who are not candidates for intensive induction chemotherapy and 

can induce deep and durable remissions.

• Menin inhibitors are a novel therapeutic approach for R/R AML with KMT2A alteration and NPM1 

mutations with preliminary data showing promising response rates.

• Differentiation syndrome is a common TRAE seen with novel targeted small molecule inhibitors with rates 

ranging from 5-20%. 
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Case 1: End of Case
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Case 2: History

• 76 year old female presents to PCP with 2 months of dyspnea with exertion and fatigue. She denies 

bleeding or bruising issues.

• PMH: Type 2 DM.

• SH: Retired teacher. Lives with spouse alone. Has 1 adult child in good health who lives nearby. Non-

smoker. No alcohol.

• FH: No history of Hematologic Malignancies

• Physical Exam: appearing stated age, no scleral icterus, appears slightly fatigued from walking from car to 

the office, otherwise unremarkable without splenomegaly or lymphadenopathy appreciated.
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Case 2: Labs

Lab Value Unit

WBC 3.6 K/𝜇L

Hgb 6.8 g/dL

Hct 20.1 %

MCV 102 fL

PLT 115 K/𝜇L

Differential:

ANC 2400 K/𝜇L

Bone Marrow Biopsy:

• Hypercellular marrow (~50%) with trilineage 

hematopoiesis. Megaloblastic changes noted in 

erythroids. 

• Blasts 2%, >15% ringed sideroblasts

• Cytogenetics: negative for del(5q), del(7q)

• Molecular studies: SF3B1+, TP53 normal
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Case 2:

WHO 2022

International Consensus Classification 2022
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Case 2: 

Which Prognostic Scoring System is most useful in assessing this patient’s risk of progression to 

AML?

A. IPSS

B. IPSS-R

C. IPSS-M

D. IDK?
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Case 2: Prognostic Scoring Systems 
Survival AML Evolution

Outcomes / 

Risk
Very Low Low Intermediate High Very High

mOS (years) 8.8 5.3 3.0 1.6 0.8

AML 

evolution 

(25%, years)

NR 10.8 3.2 1.4 0.73
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Case 2: IPSS-M

mds-risk-model.com
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Case 2: Our patient with MDS-SF3B1 is considered Low-Risk by IPSS-R (score 2.5) and Moderate-Low by 

IPSS-M (score -0.39). She is noted to have >15% ringed sideroblasts with her primary issue being 

symptomatic, transfusion-dependent anemia. Which first-line treatment option should be considered first?

A. Supportive Care

B. ESA

C. Lenalidomide

D. Luspatercept

E. HMA
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Case 2:
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Case 2: Therapies on the horizon

• Roxadustat: first-in-class oral Hypoxia-inducible 

Factor (HIF) Prolyl Hydroxylase (PH) inhibitor

• Prevents hydroxylation of HIF-𝛼 allowing for 

transcription of the EPO gene

• May 5, 2023 – MATTERHORN study did not meet 

primary efficacy endpoint.

• Imetelstat: competitive telomerase inhibitor

• Targets cells with increase telomerase activity, selectively 

inducing apoptosis in malignant hematopoietic progenitor 

cells and enabling recovery of bone marrow function (i.e. 

erythropoiesis).

• IMerge Trial – Lancet 12/2023

• Imetelstat group: 40% of patients have TI of at least 8 

weeks (15% in placebo group)

• Common grade 3-4 AE’s: neutropenia (68%) and 

thrombocytopenia (62%).



24th Multidisciplinary Management of Cancers: A Case-based Approach

Case 2: Take Home Points

• IPSS-R incorporates cytogenetic features in stratifying patients into risk categories and remains the gold 

standard prognostic scoring system for MDS. 

• IPSS-M adds genetic alterations and may be more useful as more therapies are developed, but needs 

further validation in making treatment decisions.

• Luspatercept is FDA approved for two specific MDS populations:

• ESA-naïve adult patients with very low- to intermediate-risk MDS who may require regular RBC 

transfusions

• Adult patients with very low- to intermediate-risk MDS with ringed sideroblasts (MDS-RS) who have 

failed ESA and require 2 or more RBC transfusions over 8 weeks

• Further alternative therapies are currently under development such as HIF-PH inhibition and Telomerase 

inhibition and may provide improved benefits to a more generalized Low-Risk MDS population
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Case 2: End of Case
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Case 3: History

• 66 year old male who presents to PCP with abdominal discomfort, distension, 15 lb weight loss, and 

progressive fatigue x 1 month.

• PMH: Hypertension, Hyperlipidemia, Type 2 Diabetes, CKD 3, alcohol-use disorder (1 episode of acute 

alcohol withdrawal 3 years ago during a short hospitalization for low-risk surgical procedure).

• SH: Self-employed, divorced, one adult child who lives out of country, prior smoker (quit at age 40), and 

drinks 2-3 alcoholic beverages on weekdays and 4-5 on weekends.

• FH: No history of prior Hematologic Malignancies

• Physical Exam: abdomen is moderately distended with tenderness in the LUQ, spleen edge appreciated 

5-6 cm below left lower rib edge, no fluid wave, no jaundice
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Case 3: Labs

Lab Value Unit

WBC 3.7 K/𝜇L

Hgb 8.4 g/dL

Hct 26.5 %

PLT 47 K/𝜇L

Differential:

Blasts: 2% + Teardrop 

cells

Leukoerythroblastosis

Lab Value Unit

Creatinine 0.72 mg/dL

AST 65 U/L

ALT 32 U/L

ALP 64 U/L

T bili 0.5 mg/dL

LDH 540 U/L
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Case 3: Work-Up

Bone Marrow Biopsy consistent with Primary Myelofibrosis with atypical megakaryocytes, MF-2 reticulin 

fibrosis, and grade 2 collagen fibrosis. 

Normal Karyotype

Molecular tests: +JAK2 V617F mutation, negative for CALR, MPL, IDH1/2. Further NGS-based myeloid 

panel without targetable or high-risk mutations.
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Case 3:

Which prognostic calculator is most helpful in determining this patient’s risk category?

A. DIPSS

B. DIPSS-PLUS

C. MIPSS-70

D. MIPSS-70+
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Case 3:
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Case 3: Our patient has High-Risk Primary Myelofibrosis (DIPSS 5, DIPSS-PLUS 4). He declines transplant.

What is the best choice for first line therapy for this patient?

A. Supportive Care

B. Ruxolitinib

C. Fedratinib

D. Momelotinib

E. Pacritinib
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Case 3:
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Case 3:
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Case 3:

Symptomatic Therapies in Myelofibrosis

Asymptomatic

Constitutional Symptoms / 

Symptomatic Splenomegaly

Symptomatic Anemia

Observation

ESA

Momelotinib

Danazol

JAK inhibitor:

Ruxolitinib

Fedratinib

Pacritinib

Momelotinib



24th Multidisciplinary Management of Cancers: A Case-based Approach

Case 3: Take Home Points

• DIPPS-PLUS is helpful in risk stratifying patients for medical management decisions and is commonly used in the 

clinic.

• MIPPS-70 and MIPPS-70+ were specifically developed for consideration patients who are transplant-eligible age to 

stratify to transplant vs medical management.

• Ruxolitinib is effective at spleen size reduction and symptom improvement, but is limited by anemia and 

thrombocytopenia.

• Fedratinib has similar efficacy as ruxolitinib, but there is a risk of Wernicke’s Encephalopathy, thus thiamine levels 

much be monitored with therapy as well as PLT counts. GI AE’s can be limiting.

• Momelotinib was non-inferior to ruxolitinib in spleen volume reduction, but was inferior for quality-of-life improvement. It 

also has benefit in patients with anemia. Peripheral neuropathy is a noted side effect.

• Pacritinib was found to be better than best available therapy (including ruxolitinib) and can be safely given to patients 

with baseline PLT <50K. GI AE’s can be limiting.
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Case 3: End of Case
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Case 4: History

• 64 year old male who presents with progressive fatigue and back pain.

• PMH: well-controlled hypertension, diabetes.

• SH: Store manager, lives with spouse, two children (healthy), non-smoker, and non-drinker.

• FH: No history of prior Hematologic Malignancies

• Physical Exam: appearing fatigued, point tenderness in lower back over T11 vertebra
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Case 4: Labs

Lab Value Unit

WBC 3.5 K/𝜇L

Hgb 8.6 g/dL

Hct 26.0 %

PLT 205 K/𝜇L

Differential:

ANC 1.2 K/𝜇L

Lab Value Unit

Creatinine 2.50 mg/dL

Ca 8.2 mg/dL

Albumin 3.0 g/dL

LDH 293 U/L
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Case 4: Work-Up

Additional labs:

Beta 2 microglobulin: 6.1; SPEP/IFE M-spike 1.2 (IgA Kappa); total IgA 1100

Kappa 1200, Lambda 5, K:L 240

Bone Marrow Biopsy: 70% kappa restricted plasma cells in a hypercellular (50%) marrow with diminished 

erythroid and myeloid precursors.

FISH: +1q (gain), +3, +5, +11, t(4;14)
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Case 4: 
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Case 4: He is diagnosed with High-Risk Multiple Myeloma (ISS3, rISS 3, R2-ISS 4)

What is the appropriate induction regimen for this patient?

A. Lenalidomide + Dexamethasone (Rd)

B. Daratumumab + Lenalidomide + Dexamethasone (DRd)

C. Bortezomib + Lenalidomide + Dexamethasone  (VRd)

D. Daratumumab + Bortezomib + Lenalidomide + Dexamethasone (DVRd)

E. Isatuximab + Carfilzomib + Lenalidomide + Dexamethasone (IKRd)

F. Other



24th Multidisciplinary Management of Cancers: A Case-based Approach

Case 4:

PERSEUS trial – published NEJM 01/25/24

• Phase 3 D-VRd vs VRd in transplant-eligible patients

D-VRd VRd

48-mo PFS 84.3% 67.7%

CR or better 87.9% 70.1%

MRD-negative 75.2% 47.5%

GRIFFIN trial – published Lancet Hematology 9/11/23

• Phase 2 D-VRd vs VRd in transplant-eligible patients

D-VRd VRd

Stringent CR 67% 47%

4-yr PFS 87.2% 70.0%

Median OS Not reached Not reached
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Case 4:

ISKIA trial – presented at ASH 2023

• Phase 3 IKRd for new MM as pre-ASCT induction and 

post-ASCT consolidation vs KRd

IKRd KRd

MRD neg (10-5) 

after consolidation
77% 67%

MRD neg (10-6) 

after consolidation
67% 48%

MRD-negative 75.2% 47.5%

GMMG-CONCEPT trial – JCO, 9/27/2023

• Phase 2 IKRd for high-risk newly diagnosed Multiple Myeloma

• Enrolled both transplant eligible (TE) and ineligible patients (TIE)

TE  (N=99) TIE (N=26)

MRD negative 67.7% 54.2%

Median F/up 44 months 33 months

Median PFS 

and OS
Not reached Not reached
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Case 4: continued

• The patient undergoes 4 cycles of induction therapy with D-VRd and achieves a VGPR (M-spike 

undetectable, IFE showing IgA Kappa monoclonal band, K:L 1.4, total IgA 250).

• Repeat bone marrow biopsy shows 3% kappa restricted plasma cells.

• Creatinine improves to 1.0, Hgb improves to 10.0

• Treatment complicated by mild neutropenia without infections

• He is treated with monthly zoledronic acid (plan to complete 24 months total)

• He then undergoes Autologous SCT with Melphalan 200mg/m2 prep.
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Case 4: continued

At Day +90, what is the most appropriate maintenance regimen for this patient?

A) Lenalidomide

B) Bortezomib

C) Lenalidomide + Bortezomib

D) Lenalidomide + Carfilzomib

E) Lenalidomide + Daratumumab 
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Case 4: continued
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Case 4: continued
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Case 4: continued

• The patient receives Daratumumab + Lenalidomide per GRIFFIN trial for 4 years, then has biochemical 

progression. Patient hoped to avoid transplant and cellular therapies.

• IgA 950, SPEP: 0.4 g/dL, Kappa 110, lambda 5

• Creatinine 1.4, Hgb 10.5

• Repeat bone marrow biopsy FISH shows new del(17q)

• Treatment course:

• Carfilzomib + Pomalidomide + Dex (KPd), achieves a VGPR for 18 months

• Ixazomib + Cyclophosphamide + Dex (ICd), achieves a PR for 8 months

• Selinexor + Pomalidomide + Dex (XPd), achieves VGPR that is ongoing at 4 months

• Kappa free light chains and IgA have now begun rising, but has not formally progressed

• Work-up for CAR-T cell therapy is started, but before insurance authorization can be obtained, his kappa 

free light chains rise rapidly and creatinine increases from 1.1 to 1.8.

• The patient is then admitted and started on a BCMA/CD3-directed bi-specific antibody
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Case 4: 

What infectious prophylaxis is best for this patient while receiving BCMA/CD3 bi-specific antibody therapy?

A) Antibacterial prophylaxis

B) Antifungal prophylaxis

C) Antiviral prophylaxis

D) PJP prophylaxis

E) IVIG (when IgG < 400)

F) Antiviral and PJP prophylaxis

G) Antiviral, PJP, and IVIG prophylaxis
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Case 4:

Toxicity
Teclistamab

(MajesTEC-1)

Elranatamab

(MagnetisMM-3)

Talquetamab

(MonumenTAL-1)

Infections

(bacterial, viral, fungal)
76.4% 69.9%

47% (405 𝜇g dose Q week)

34% (800 𝜇g dose Q 2 week)

Hypogammaglobulinemia

(IgG < 500 mg/dL)
74.5%

75.5%

(IgG < 400 mg/dL)

87% (405 𝜇g dose Q week)

71% (800 𝜇g dose Q 2 week)

Grade >3 Neutropenia 64.2% 48.8%
60% (405 𝜇g dose Q week)

32% (800 𝜇g dose Q 2 week)
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Case 4: 
Current guidelines for Management of Infections in patients receiving Bispecific Antibody therapy

Bacterial infections:

• Levofloxacin 500mg PO daily; starting with therapy and administer throughout first cycle (recommended for patients 

with high risk of infection).

Hypogammaglobulinemia:

• IVIG 400mg/kg once every 4 weeks; starting with second cycle and thru end of therapy or once serum IgG > 400 

mg/dL (whichever is longer).

HSV/VZV:

• Acyclovir 400-800mg PO BID or Valacyclovir 500mg PO daily or BID; for all patients, indefinitely regardless of 

vaccination status.

Pneumocystis jiroveci pneumonia:

• TMP-SMX; starting with therapy and continued thru therapy or until CD4 > 200/mm3 (whichever is longer)

Fungal:

• Anti-mold azole; recommended in high-risk patients or if ANC < 500
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Case 4: Take Home Points 

• Addition of anti-CD38 monoclonal antibody therapy to triplet therapy improves response rates, but longer 

follow-up is needed to assess for survival benefit.

• Both Daratumumab + Lenalidomide and Carfilzomib + Lenalidomide maintenance therapy have shown 

sustained responses, but have never been compared head-to-head.

• Single-agent maintenance therapy may still have a role in some patients, as doublet therapy has greater 

toxicity. It is still unknown if patients receiving upfront quadruplet therapies require doublet maintenance 

(look out for results from DRAMMATIC trial).

• Patients who undergo BCMA/CD3 bispecific antibody therapy should be given antiviral, PJP, and IVIG 

prophylaxis with consideration of antibacterial and antifungal prophylaxis if at high risk for infections.
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Case 4: End of Case
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Case 5: History

• 33 year old female with Hx of CML-CP who presents to clinic with plans for pregnancy.

• PMH: typical migraines, acne vulgaris

• SH: Office worker, married, lives with spouse, one child (2 years old, healthy), never smoker, no illicit drug 

use.

• FH: No history of prior Hematologic Malignancies

• Physical Exam: unremarkable, well-nourished, no lymphadenopathy, no abdominal pain, no 

organomegaly
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Case 5 – Hx continued:

BCR-ABL1 PCR trend:

08/2021 (Dx): 88.8%

2 weeks: 41.7%

3 months: 4.31% (Achieved CHR and EMR)

6 months: 0.0596% (Achieved MMR)

9 months: 0.0296%

12 months: 0.0307%

Every 3 months (x2 years): 0.022%-0.051%
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Case 5: She otherwise has no complaints and is planning for pregnancy in the next 3-4 months.

What is the best approach in managing her therapy leading up to pregnancy?

A. Stop dasatinib now.

B. Switch to another TKI now.

C. Switch to PEG-Interferon now.

D. Switch to Hydroxyurea now.

E. Continue current therapy.

F. Recommend against pregnancy.
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Case 5: TKI Therapy and Conception

TKI Data Reference

Imatinib -lowers testosterone levels in males after 6 

months of therapy

-mouse models show effects on placenta 

maturation and implantation

-retrospective report of >40% of patients 

experienced abortion

-Ghalaut et al.

-Salem et al.

-Madabhavi et al.

Dasatinib -reported fetal/infant abnormalities in 

pregnancies (>10%)

-fetal skeletal malformation in mouse 

models

-Cortes et al.

-Barkoulas and Hall

Nilotinib -fetal skeletal malformation in mouse 

models

-Barkoulas and Hall

Bosutinib -retrospective report of >20% experienced 

abortions with maternal exposure

-Cortes et al.
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Case 5:

-Case series of 12 successful pregnancies managed with 

IFN-alpha

-all children had normal growth and development

-all patients remained at least in hematological response

-patients had TKI therapy stopped and were placed on IFN 

for at least 2 months before contraceptives were stopped
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Case 5 continued: Other options

Leukapheresis:

 -goal WBC < 100K/𝜇L
 -no teratogen exposure

 -risk of volume shifts/hypotension 

Holding TKI:

 -Patient who relapsed while holding 

Imatinib after achieving either CCyR or 

CMR were able to re-achieve their bast 

response with resumption of Imatinib.

-Patients who achieved MMR prior to 

holding Imatinib were more likely to re-

achieve MMR upon continuation of 

therapy.
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Case 5:

12 months 24 months

MR (4.5) rate 25% 38%

- 32% sustained MR(4.5) over 2 years

- 46% sustained MR(4.0) over 2 years
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Case 5:

-Imatinib was detectible in maternal blood, placenta, 

umbilical cord blood, and breast milk.

-Active metabolite (CGP74588) was detectible in the 

maternal blood, placenta and breast milk, but not in the 

umbilical cord blood.

-Imatinib may be safe in the second/third trimester when 

the placenta has matured.

-Breast feeding should be avoided if patient on imatinib

-Both imatinib and nilotinib were detected in maternal 

milk

-Estimated maximal dose ingest by baby were likely 

sub-therapeutic

-Impact of low dose chronic exposure remains unknown
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Case 5 continued:

-The patient is advised to start PEG-IFN now along with Dasatinib with goal to test tolerability of interferon 

and improve her molecular response prior to attempting pregnancy.

-Advised to hold Dasatinib upon conception, and resume PEG-IFN if tolerated.

-Plan to check labs every 4 weeks, including BCR-ABL1 PCR.

-In the event of relapse, will then consider managing with leukapheresis or initiating Imatinib therapy 

depending on the stage of pregnancy.
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Case 5: Take Home Points

• There are no clear guidelines to the optimal depth of molecular response in which pregnancy is safe to pursue

• It is recommended to stop TKI therapy prior to and during pregnancy, though Imatinib may be safe in the second and 

third trimester of pregnancy.

• Leukapheresis is a reasonable management approach where limiting teratogen exposure is of concern.

• Holding TKI with monthly BCR-ABL monitoring is a reasonable option for patients who achieve an initial optimal 

response (i.e MMR).

• PEG-interferon alpha is a safe option for therapy during pregnancy.

• Combination TKI + PEG-interferon may be an option to achieve deeper responses prior to attempting pregnancy.

• TKI levels are detectible in breast milk, though impact of ingestion by baby remains unknown.

• It is recommended to hold TKI therapy during breast feeding and may be appropriate to hold up to a week post-partum 

to allow mother to provide colostrum to baby.
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Case 5: End of Case
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