














































































































Hyperphosphatemia Management

• Hydration
• Low phosphate diet

• 600-800mg daily

• Discontinue calcium supplements
• Sevelamer

http://www.nutrientsreview.com/minerals/phosphorus-phosphate.html



Hyperphosphatemia Management

• 30% patients required phosphate lower therapy with erdafitinib and 
pemigatinib

Lab Erdafitinib Lab Pemigatinib

7-9mg/dl Hold erdafitinib
Weekly phos until <5.5
Dose reduce if phos >5.5 for >1 wk
Add phosphate lowering therapy

>7mg/dl -
<10mg/dl

Initiate phosphate lowering therapy
Monitor phosphate weekly
Hold if >7mg/dl w/in 2 weeks of starting 
phosphate lowering therapy

9-10mg/dl Hold erdafitinib
Weekly phos until <5.5
Restart at reduced dose

>10mg/dl Hold erdafitinib
Weekly phos until <5.5
Restart at 2 dose levels lower

>10mg/dl Initiate phosphate lowering therapy
Hold if >10mg/dl w/in 1 week of 
starting phosphate lowering therapy

Balversa [package insert]. Horsham, PA: Janssen Products, LP; 2019.
Pemazyre [package insert]. Wilmington, DE: Incyte Corporation; 2020.



BCR-ABL Targeting TKIs
Imatinib (Gleevec) Dasatinib (Sprycel) Nilotinib (Tasigna)

Target BCR-ABL, PDGF, SCF, 
c-Kit

BCR-ABL, SRC family, 
c-Kit, EPHA2, PDGFR
For imatinib resistance except 
T315I & F317V mut

BCR-ABL, c-Kit, PDGFR
For imatinib resistance

Uses Ph+ CML, Ph+ ALL, GIST, aggressive 
systemic mastocyctosis, MDS 
w/PDGF rearrangements

Ph+ CML, newly dx or 
resistant/intolerant, 
Ph+ ALL

Ph+ CML, newly dx or 
resistant/intolerant

Dose 400mg QD with food
Range: 100-800mg QD
• 3A4 inducer: inc 50%
• CrCl<40: dec 50%
• Severe hep dz: dec 25%
• DDI: warfarin

100-180mg PO daily
• 3A4 inh: reduce dose
• 3A4 ind: increase dose
• Empty stomach
• Antacids 2h before/after
• Avoid PPI/H2 blockers

300-400mg PO Q12 hours
• 3A4 inh: reduce by 100mg
• Child-Pugh A/B/C: reduce initial 

dose, then titrate up
• Empty stomach 
• Antacids 2h before/after

ADR Bone marrow suppression, cardiovascular dysfunction, edema, hypothyroidism

Rash, hepatotoxicity, AKI, TLS, mod 
emetogenicity

Rash, PAH, hemorrhage, TLS, QTc 
prolongation

Electrolyte abnormalities, 
hepatotoxicity, inc lipase

Notes Use 400mg tabs to reduce iron 
exposure

BBW: QTc prolongation



BCR-ABL Targeting TKIs
Bosutinib (Bosulif) Ponatinib (Iclusig)

Target BCR-ABL, SRC family, c-Kit, PDGFR
Activity in imatinib resistance except T315I and 
V299L

BCR-ABL, VEGFR, FGFR, PDGFR, FGFR, EPH, and SRC 
kinases, as well as KIT, RET, TIE2, and FLT3

Use Ph+ CML in patients with resistance or intolerance to prior therapy

Resistant Ph+ ALL or with T315I mut

Dose 500-600mg PO daily with food
• CrCl<50: 400mg QD
• CrCl<30: 300mg QD
• Child-Pugh A/B/C: 200mg QD

45mg PO daily 
• 3A4 inh: reduce to 30mg daily 
• Child-Pugh A/B/C: 30mg daily

ADR Bone marrow suppression, edema

Moderate emetogenicity, nausea, diarrhea, 
pancreatitis, QTc prolongation

Arrhythmias, GI perf, HTN, ocular toxicity, 
hemorrhage, neuropathy, pancreatitis, TLS, wound 
healing 

BBW Arterial occlusion (35%), heart failure, 
hepatotoxicity, VTE

Notes Antacids/H2 blockers 2h before/after Optimal dose not identified



Key Points: BCR-ABL Targeting TKIs

• Avoid or time acid-suppressing agents with dasatinib, nilotinib, and 
bosutinib

• All are substrates of CYP3A4
• Dose reduction and monitoring w/concurrent CYP3A4 inh with dasatinib, 

nilotinib, and ponatinib

• More fluid retention with dasatinib and imatinib
• Ponatinib has the most distinct toxicity profile

Cuellar S. J Oncol Pharm Pract. 2017. 2018. 24;433-52



JAK Targeting TKIs

Ruxolitinib (Jakafi) Fedratinib (Inrebic)

Target JAK 1 and JAK 2 JAK2 (selective) and FLT3

Use GVHD, steroid refractory; myelofibrosis; 
polycythemia vera

Myelofibrosis

Dose GVHD: 5-10mg BID 
MF: 5-20mg BID based on plt count
• Dose reduce per CrCl <60ml/min & Tbili

400mg QD if plt >50
• Dose reduce for CrCl 15-29ml/min

DDI Dose reduce for use w/strong CYP3A4 inhibitor

ADR Bone marrow suppression, edema

Anemia, infection, lipid abnormalities, 
non-melanoma skin cancer

Anemia, GI tox (N/V/diarrhea)
Less common:hepatotox, amylase/lipase elevations

BBW Encephalopathy (Wernicke’s)

Notes Taper at discontinuation d/t withdrawal syndrome Baseline B1 (thiamine) prior to initiation
Koenders MI. Trends in Pharmacological Sciences. 2015. 36(4):189-195.



Bruton’s Tyrosine 
Kinase Inhibitors

Ibrutinib (Imbruvica) Acalabrutinib (Calquence)

Target Bruton’s tyrosine kinase

Uses CLL/SLL, MCL, MZL, Waldenstrom’s, cGVHD MCL after 1 prior therapy

Dose CLL/WM: 420mg daily
MCL: 560mg daily

100 mg Q12 hours
• Avoid PPIs; separate 2h from H2 blockers

Common ADEs Diarrhea, nausea, fatigue, rash myalgias/arthralgias, myelosuppression

Serious/Rare
ADEs

Grade 3/4 bleeding, AFib, infection Afib/flutter, bleeding, infection, secondary 
malignancies

Note Avoid strong 3A4 inhibitors & inducers - dosing recommendations available



Zanubrutinib (Brukinsa)

Mechanism(s) of Action:
• BTK inhibitor, highly selective

Current Indication:
• Mantle cell lymphoma, relapsed/refractory 

Dose: 160 mg PO BID or 320 mg PO daily with food
• 80 mg tablets

Brukinsa [package insert]. San Mateo, CA: BeiGene USA, Inc.; 2019.



Zanubrutinib

Drug Topic Detail

Common adverse 
effects (all grades)

• Neutropenia (G3-4, 27%), thrombocytopenia (G3-4, 10%), anemia
• Hemorrhage (50%) (consider holding for 3-7d around surgeries/procedures)
• Infections

Rare, but serious 
adverse events

Cardiovascular effects (atrial fibrillation/flutter) (2%)

Drug Interactions CYP3A4 Inducers: Avoid
CYP3A4 Inhibitors: decrease to 80mg QD (strong) or 80mg BID (moderate)

Infection prophylaxis HSV, PJP

Brukinsa [package insert]. San Mateo, CA: BeiGene USA, Inc.; 2019.



BCL-2 Targeting TKI
Venetoclax (Venclexta)

Target BCL-2, an anti-apoptotic protein

Uses • Relapsed/refractory CLL, 17p deletion
• AML, newly diagnosed, with azacytidine, decitabine, 

or cytarabine

Dosing Dose titrated up
• Adjusted for TLS and heme toxicity
• Premeds: hydration and antihyperuricemic therapy

DDI Dose reduce by 75% for concurrent strong CYP3A4 
inhibitor
Dose reduce by 50% for concurrent moderate CYP 3A4 
inhibitor

ADR TLS; neutropenia > anemia, thrombocytopenia, diarrhea, 
nausea

TLS Risk Assessment & 
Monitoring

• Start allopurinol 2-3 days prior to therapy 
initiation

• Outpatient hydration with 1.5 to 2L orally 
(or IV) for low and medium risk

• Low risk: all lymph nodes <5 cm and 
ALC <25,000/mm3

• Medium risk: all lymph nodes <5 cm 
and ALC <25,000/mm3

• INPATIENT: PO hydration as above with 
additional 150-200 ml/hour

• High risk: any LN ≥10 cm OR ALC 
≥25,000/mm3 and any LN ≥5 cm

• Consider rasburicase if baseline uric 
acid is high



PI3Kδ Targeting TKIs 

Idelalisib (Zydelig) Copanlisib (Aliqopa) Duvelisib (Copiktra)

Target Phosphatidylinositol 3-Kinase delta

PI3K-alpha PI3K-gamma

Uses CLL/SLL, relapsed
FL, relapsed

FL, relapsed CLL/SLL relapsed, refractory
FL relapsed, refractory 

Dose 150mg BID
• Dose reduce for strong CYP3A4 

inhibitor

60mg IV D1, 8, 15 Q28 days
• Dose reduce to 45mg if given 

with strong CYP3A4 inh

25mg BID
• Dose reduce for 15mg BID if 

given with strong CYP3A4 inh

ADR Neutropenia, rash, diarrhea 

Colitis, GI perf, hepatotoxicity Hyperglycemia, hypertension Colitis, hepatotoxicity 

BBW Hepatotoxicity, diarrhea/colitis, 
infection (PCP/CMV), pneumonitis, 

intestinal perforation

Infection (PCP/CMV), 
diarrhea/colitis, cutaneous 

reactions, pneumonitis

Notes PCP prophylaxis during treatment and continue until CD4+>200
Mewawalla P. Ther Adv Hematol. 2014. 5(5):139-52.



PIK3α Targeting TKIs 

Alpelisib (Piqray)

Target Phosphatidylinositol 3-Kinase alpha

Uses Metastatic or advanced PIK3CA mutated, HR+, HER2- breast cancer

Dosing 300mg PO daily with fulvestrant

DDI Substrate of CYP2C9 and CYP3A4

ADR • Hyperglycemia – start treatment with metformin  +/- other diabetes medications
• Rash – H1 blocker (loratadine/cetirizine) daily may decrease incidence of rash by 50%
• Diarrhea

Monitoring Fasting plasma glucose baseline, weekly x2 weeks, then monthly 
HbA1c Q3 months



Key Points: PI3K Targeting Agents

Subunit matters!
• Alpha = hyperglycemia
• Delta = autoimmune-like toxicities (hepatotoxicity, colitis, pneumonitis)
• Gamma = hypertension

Greenwell IB. Oncology (Williston Park). 2017. 31(11):821-8



Colony 
Stimulating 
Receptor



Pexidartinib (Turalio) 

Mechanism of Action:
• CSF1R inhibitor, KIT, and FLT3 harboring an internal tandem 

duplication mutation (ITD).

Indication:
• Tenosynovial giant cell tumor (TGCT)

Dose: 400 mg PO BID on an empty stomach
• Dose reduce for CrCL <90ml/min

Turalio [package insert]. Basking Ridge, NJ: Daiichi Sankyo, Inc..; 2019.



Pexidartinib

Drug Topic Detail

Black Box Warning Hepatotoxicity (REMS Program)

Common adverse 
effects (all grades)

• Hair color changes, eye edema, rash, embryo-fetal toxicity
• Anemia, neutropenia < grade 3

Monitoring Liver function tests weekly x8 weeks, Q2 weeks x1 month, then Q3 months

Drug Interactions Avoid with hepatotoxic agents
CYP3A4 inhibitor: reduce dose or avoid use
CYP3A4 inducer: avoid
Avoid PPI
Take pexidartinib 2h before or 10h after H2 receptor antagonist
Separate from antacid by 2 hours

Turalio [package insert]. Basking Ridge, NJ: Daiichi Sankyo, Inc..; 2019.



MET Receptor

Rehman S. EMJ Respir. 2018. 6(1): 100-111



Capmatinib (Tabrecta)

Mechanism(s) of action:
• Inhibits MET to decrease cancer cell growth

Current indication:
• Metastatic non-small cell lung cancer, with MET exon 14 skipping 

mutation

Dose: 400 mg (two 200 mg tabs) PO BID

Tabrecta [package insert]. East Hanover, NJ: Novartis Pharmaceuticals Corporation.; 2020.



Capmatinib

Drug Topic Detail

Common adverse 
effects
(all grades)

• Hepatotoxicity
• Photosensitivity (use sunscreen and sun protective clothing)
• Likely moderate emetogenicity (5HT3 inhibitor with each dose)
• Peripheral edema, Embryo-fetal toxicity

Rare, but serious 
adverse events

Interstitial lung disease/pneumonitis (4.5%)

Monitoring • LFTs at baseline, Q2 weeks x 3 months, then Q month

Drug Interactions CYP3A4 inducers: Avoid

Tabrecta [package insert]. East Hanover, NJ: Novartis Pharmaceuticals Corporation.; 2020.



Selpercatinib (Retevmo)

Mechanism(s) of Action:
• Highly selective RET inhibitor, as well as VEGF and FGFR

Current Indication:
• Metastatic, non-small cell lung cancer, 

RET fusion positive
• Metastatic RET-mutant medullary thyroid cancer
• Metastatic RET fusion positive thyroid cancer

Dose: weight based dosing
• >50kg: 120 mg PO BID
• <50kg: 160 mg PO BID
• Dose reduce for hepatic impairment

Iams WT. Cancer Discov. 2018. 8(7):797-99
Retevmo [package insert]. Indianapolis, IN: Lilly USA, LLC; 2020.













New Formulations

• Drug with different formulations must undergo FDA
approval for the specific formulation

• Hyaluronidase reversibly opens up interstitial space in SubQ tissue to 
deliver volumes >2.3ml

• Currently approved drugs with new formulations: 
• Rituximab hyaluronidase (Rituxan Hycela)
• Trastuzumab hyaluronidase (Herceptin Hylecta)
• Daratumumab hyaluronidase (Darzalex Faspro)
• Pertuzumab, trastuzumab, hyaluronidase (Phesgo)
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