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Accreditation

 The University of Virginia School of Medicine and School of Nursing designates this 
live activity for a maximum of 1.0 AMA PRA Category 1 Credits.™ Physicians should 
claim only the credit commensurate with the extent of their participation in the 
activity.

 The University of Virginia School of Medicine and School of Nursing awards 1.0 
contact hour for nurses who participate in this educational activity and complete 
the post activity evaluation.

 The University of Virginia School of Medicine and School of Nursing awards 1.0 hour 
of participation (consistent with the designated number of AMA PRA Category 1 
Credit(s)™ or ANCC contact hours) to a participant who successfully completes this 
educational activity. The University of Virginia School of Medicine and School of 
Nursing maintains a record of participation for six (6) years.



Disclosures



Activity Code  (Part 2)

Activity Code: 150958

Instructions for claiming credits/contact hours can be found here.

https://www.dropbox.com/s/1c41lvlewf81tur/Instructions%20for%20claiming%20credit%20and%20disabling%20pop%20up%20blockers%201-23-19.pdf?dl=0


Objectives

Part 1:

1. Differentiate between pharmacokinetics and pharmacodynamics 

2. Understand common pathways for drug-drug interactions

Part 2:

1. Learn how to utilize high quality drug-drug interaction resources 

2. Identify drug-drug interactions common in the oncology setting 

3. Patient case 
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Using Lexicomp as a Reference

Midazolam
Metabolized 

Midazolam
CYP3A4

Clarithromycin 
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Case Report: DDI

 2006: 14 year old Caucasian male presented with cervical lymphadenopathy

 Labs unremarkable, chest x-ray normal

 Right cervical node biopsy disclosed classic Hodgkin lymphoma

 Subject was treated with VAMP + radiation

 Vinblastine

 Doxorubicin

 Methotrexate

 Prednisone 

Bashir H, Motl S, Metzger ML, et al. Itraconazole-enhanced chemotherapy toxicity in a patient with Hodgkin lymphoma. J Pediatr
Hematol Oncol. 2006;28(1):33-35.



Case Report: DDI

 After the first VAMP cycle, he developed flu-like symptoms

 Fever, chills, malaise, cough, neutropenia 

 Resolved with hospitalization and abx

 After the second VAMP cycle, he presented with febrile neutropenia

 No cultures revealed pathogens

 Diagnostic imaging revealed left paramedian pulmonary infiltrate → PNA

 Empiric antimicrobial coverage during Cycle 3

 Vancomycin

 Imipenem

 Ceftriaxone

 Itraconazole

Bashir H, Motl S, Metzger ML, et al. Itraconazole-enhanced chemotherapy toxicity in a patient with Hodgkin lymphoma. J Pediatr
Hematol Oncol. 2006;28(1):33-35.



Case Report: DDI

 On C3D10, subject hospitalized for fever, neutropenia (ANC 40/mm3), 

severe mucositis with spontaneous bleeding 

 Inability to eat or drink 

 Severe abdominal cramps

 Lower back and lower extremity neuropathic pain w/ paresthesia 

 Morphine PCA pump required for pain control 

 Dx: severe bone marrow toxicity and neuropathy 

 Held VAMP and dc’d itraconazole starting on C3D15

 Neutrophil recovery on C3D18

Bashir H, Motl S, Metzger ML, et al. Itraconazole-enhanced chemotherapy toxicity in a patient with Hodgkin lymphoma. J Pediatr
Hematol Oncol. 2006;28(1):33-35.



Case Report: DDI

 Pain and malaise recovered over the next 2 weeks

 Side effects did not recur with standard doses of VAMP with Cycle 4

 Subject remained in remission at time of article writing 

What happened to the patient during Cycle 3?

Bashir H, Motl S, Metzger ML, et al. Itraconazole-enhanced chemotherapy toxicity in a patient with Hodgkin lymphoma. J Pediatr
Hematol Oncol. 2006;28(1):33-35.



Case Report: DDI

 Itraconazole-enhanced chemotherapy toxicity 

Bashir H, Motl S, Metzger ML, et al. Itraconazole-enhanced chemotherapy toxicity in a patient with Hodgkin lymphoma. J Pediatr
Hematol Oncol. 2006;28(1):33-35.

Doxorubicin
Metabolized 

Doxorubicin
ABCB1/PGP

Itraconazole 



Common Oncology Issues

CYP QT HDI

INR pH

Lohr LK, Blake KT, Chan CM, Sturm S, Walsh GT. Managing Drug Interactions With Oral Anticancer Treatments. J Adv Pract Oncol. 2023;14(5):419-438. 

doi:10.6004/jadpro.2023.14.5.7



The QT Interval 

 The period between the beginning of the QRS complex and the end of the T wave on an ECG

 QT interval prolongation

 Related to ion exchange (repolarizing K+, depolarizing Ca2+, Na+)

 Risk Factors

 Female 

 Older

 Multiple QT prolonging agents

 Consequences of QT prolongation 

 Life threatening ventricular arrhythmia 

 Torsades de pointes (TdP)

 QT > 500 msec, QTc > 470 msec

Wolters Kluwer Clinical Drug Information, Drug Monographs: Drug-Induced Prolongation of the QT Interval and Torsades de Points

https://hemonc-mhmedical-com.proxy1.library.virginia.edu/drugs.aspx?gbosID=238628#monoNumber=238628&sectionID=213812653&tab=tab0

Image: https://emedicine.medscape.com/article/1950863-overview?form=fpf

https://hemonc-mhmedical-com.proxy1.library.virginia.edu/drugs.aspx?gbosID=238628#monoNumber=238628&sectionID=213812653&tab=tab0
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Common Oncology Issues

CYP QT HDI

INR pH

Lohr LK, Blake KT, Chan CM, Sturm S, Walsh GT. Managing Drug Interactions With Oral Anticancer Treatments. J Adv Pract Oncol. 2023;14(5):419-438. 

doi:10.6004/jadpro.2023.14.5.7



Herb-Drug Interactions

 A single herb contains multiple phytoconstituents that may be biologically active and 
capable of modulating physiological actions, similar to therapeutic drugs, through 
complex synergistic and/or antagonistic effects

 Some herbs act as laxatives or antacids and affect absorption 

 Modify the volume of distribution of protein-bound medications by binding plasma proteins

 Modify the expression of drug metabolizing enzymes (CYPs)

 Act as inhibitors or inducers

 Herbal induction of CYPs may take several days, but inhibition is often immediate

 Prodrugs may be induced AND inhibited by HDIs 

 Alter excretion by damaging kidneys or acting as a diuretic

Borse SP, Singh DP, Nivsarkar M. Understanding the relevance of herb-drug interaction studies with special focus on interplays: a prerequisite for integrative medicine. Porto Biomed J. 

2019;4(2):e15. Published 2019 Mar 1. doi:10.1016/j.pbj.0000000000000015



Herb-Drug Interactions

Borse SP, Singh DP, Nivsarkar M. Understanding the relevance of herb-drug interaction studies with special focus on interplays: a prerequisite for integrative medicine. Porto Biomed J. 

2019;4(2):e15. Published 2019 Mar 1. doi:10.1016/j.pbj.0000000000000015



Example HDI



HDI and INR

Tan CSS, Lee SWH. Warfarin and food, herbal or dietary supplement interactions: A systematic review. Br J Clin Pharmacol. 2021; 87: 352–374. https://doi-org.proxy1.library.virginia.edu/10.1111/bcp.14404



Common Oncology Issues

CYP QT HDI

INR pH

Lohr LK, Blake KT, Chan CM, Sturm S, Walsh GT. Managing Drug Interactions With Oral Anticancer Treatments. J Adv Pract Oncol. 2023;14(5):419-438. 

doi:10.6004/jadpro.2023.14.5.7



Gastric Acid Suppressants (pH)

 Author’s study showed that > 25% of cancer patients receiving anticancer treatment use PPIs

 Suppression of gastric acidity can decrease the absorption, and thus the efficacy, of certain 
targeted therapies

 TKIs (tyrosine kinase inhibitors) are weakly basic → co-administration with a gastric acid suppressant 
decreases bioavailability

 Dasatinib, erlotinib, gefitinib, pazopanib, lapatinib, nilotinib, sunitinib and vandetanib display pH-dependent 
solubility and absorption

 PPI use changes the composition of the gastric and intestinal microbiome, which has an impact on 
the response to immunotherapy

 The microbiome can modulate the host’s antitumor response and the response to ICIs, anticytotoxic T-
lymphocyte-associated protein 4 and CAR-T therapy 

Raoul JL, Moreau-Bachelard C, Gilabert M, Edeline J, Frénel JS. Drug-drug interactions with proton pump inhibitors in cancer patients: an underrecognized cause of treatment failure. ESMO Open. 2023 Feb;8(1):100880. doi: 
10.1016/j.esmoop.2023.100880. Epub 2023 Feb 8. PMID: 36764092; PMCID: PMC10024146.



Raoul JL, Moreau-Bachelard C, Gilabert M, Edeline J, Frénel JS. Drug-drug interactions with proton pump inhibitors in cancer patients: an underrecognized cause of treatment failure. ESMO Open. 2023 Feb;8(1):100880. doi: 10.1016/j.esmoop.2023.100880. Epub 2023 Feb 8. PMID: 36764092; PMCID: PMC10024146.



When to Consider Potential DDIs

 When a subject is first enrolling to a new protocol 

 When any changes are made to a subject’s medication regimen 

 Drugs, herbs, dietary supplements, etc.  

 When a subject is experiencing side effects

 Exacerbation of expected chemotherapy side effects

 Bleeding 

 When a medication is not having its intended effect



Call to Action

 Reducing the frequency of drug-drug interactions is an important initiative for 

patient safety on clinical trials

 CRCs play a huge role in both data integrity and patient safety on a micro and 

macro level 

 PK studies inform Investigator’s Brochure 

 Utilize your resources

 How can we work together to reduce DDIs at the Cancer Center?



Poll Question 

 Describe how CRCs assist with subject safety on clinical trials in regards to prevention of 

DDIs.

a. Documenting concomitant medications at appropriate intervals

b. Alerting study team to potentially harmful new medications 

c. Ensuring PKs are taken at the appropriate time

d. All of the above
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