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Normal Blood Production
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Origins of Blood Cancer
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Evolving Treatment of Hematologic Malignancy
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Myeloma Success Story
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Era of Chemotherapy

•Nitrogen mustard used in chemical 
warfare in WW I
• Induced bone marrow aplasia
•Developed to treat blood cancer
- Tumors shrunk 
- Tumors grew back promptly
- Would shrink again if given another dose 

(introduced the cycle concept)

• First chemotherapy drug in 1940’s



Mechanism of Chemotherapy

• Induces cell death by damaging DNA
- Stops the ability of the cells to divide 

• More active against cells that are rapidly dividing

• Unfortunately, also toxic to healthy normal cells

• Associated with a range of toxicities
- Bone marrow suppression
- Nausea and vomiting
- Sore mouth and diarrhea
- Tingling and numbness in hands and feet
- Cardiac damage
- Lung damage
- Kidney damage
- Risk of leukemia



Era of Chemotherapy

•Proof of Concept:
- Methotrexate
• First drug to treat pediatric ALL in 1948
• Cured choriocarcinoma 1958
• First solid tumor to be cured by chemotherapy

- Resistance to chemotherapy develops 
- Most solid tumors are not curable with standard 

chemotherapy



What If We Just Increase the Dose?

• Higher doses of chemotherapy kills more cancer cells 
• Too high a dose could harm to the patient
• Toxicity to normal cells limits dose of chemotherapy
• Toxicity limits effectiveness of treatments

• Rational for high dose chemotherapy with stem cell 
rescue
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Autologous Stem Cell Transplantation



Newer Agents and Combinations Developed

•Combinations of drugs with non-overlapping toxicities 
combined to try to cure cancer
- R-CHOP
- DA R-EPOCH
- Hyper CVAD
- PROMACE CYTOBOM
- RICE
- R-GDP
- Etc…



Era of Targeted Therapy

• Better understanding of cancer biology
• Identification driver mutations which 

are responsible for cell proliferation
• Drugs designed to specifically inhibit 

the critical pathways 

- Blocking antibodies
• Trastuzumab in Her2 + breast cancer
• Rituximab in NHL

- Small molecules (TKI)
• Gleevec in CML
• Erlotinib in EGFR mutated lung cancer

• Birth of precision medicine
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Era of Targeted Therapy: Proof of Concept

• CML was once universally fatal
- Only curative treatment was allogeneic stem 

cell transplant
- Allo transplant has a lot or risks
• Immunosuppression
• GVHD
• Infections

• Discovery
- CML is defined by BCR/ABL gene
- Imatinib designed to precisely inhibits 

enzymes causing  fusion gene 
- Controls the disease with minimal side effect
- Bone marrow transplant no longer necessary 

in most cases
- Disease easily controlled in most cases



New Paradigm

•Response rate in phase I trial was 90%
•Approved by FDA in2001
•Revolutionized the paradigm of drug 

discovery 



How Do We Identify the Targets?

• Cytogenetics
• PCR
• FISH
• Next generation sequencing

• Accelerated pace of discovery
• Shorter time from bench to 

bedside
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Designer Drugs Target Critical Cancer Driving Pathways

• PROBLEM
- Cancers all look the same under the 

microscope 
- Biologic behavior is not the same
- Tumors are heterogeneous and 

evolve over time
- There is no single driver mutation in 

most cancer cells
- CML model did not translate into 

other cancer “cures”
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Understanding Cancer Biology Yields New Treatments
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Newer Targeted Therapies in AML
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Era of Immunotherapy: T cell Immuno-oncology 



Mechanism of Action: CTLA4 and PD1Antibodies



Widespread Use of PD1 Inhibitors



Immune Mediated Adverse Events:
“The Itises”

• GI 
- Hepatitis
- Colitis
- Pancreatitis

• Pulmonary
• Endocrine
- Thyroiditis
- Hypophysitis
- Hyperglycemia/DM
- Adrenalitis

• Dermatitis
- Maculopapular rash
- Pruritis
- Blistering

• Cardiac
- Myocarditis
- Pericarditis
- Decreased LV function

• Nephritis
• Neurologic:
- Myasthenia Gravis
- Transverse myelitis
- Encephalitis
- Peripheral neuropathy
- Aseptic meningitis

• Ocular toxicity
•Musculoskeletal
- Inflammatory arthritis
- Myalgia/myositis



Bi-specific T cell Engaging Antibodies
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• Blinatumomab enables CD3-positive 
T cells to recognize and eliminate 
CD19-positive acute lymphoblastic 
leukemia (ALL) blasts

• Approved for use in patients with 
relapsed or refractory B-cell 
precursor ALL

• Scientist are working developing 
Bites with many different cancer 
types. 
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CAR T Therapy

• T cells are engineered to recognize cancer antigens 
- CD 19 targeting in B cell lymphoma and ALL
- BCMA targeting in multiple myeloma

• Maybe a curative approach in some cases
• Can be used in patients unfit for stem cell transplant
• Can work with chemo refractory disease

• Limitations
- Performed in specialized center with experience 

in cellular therapies
- Extreme cost
- Limited production capacity of commercial CAR-

T products
- Timing is everything when cancer is aggressive
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Why don’t we cure more cases of cancer: MRD

• “The surgeon got it all”
• “Your PET scan shows you have a complete remission”
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Testing for Minimal Residual Disease

•MRD tests detect traces of tumor cells which were 
previously undetectable
•May be predictive of better outcomes 
•Potential to avoid additional toxic therapies
- Avoiding stem cell transplant
- Stopping maintenance therapy
- Predict which patients need more intensive treatment in 1st

remission

•Under investigation in a variety of cancers
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Where do we go next?
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