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Topics to be Covered 

1. Carrying out PK studies in companion animals 
a. Variability in PK data 
b. Utilization of PK data 

2. Dose finding studies inform PK and toxicity (PD) 
a. Dose escalation studies 
b. Drug delivery and toxicity assessment in a manner 
 consistent with human use 

3. Impact of tissue sampling on PK/PD measures 
a. PK/PD correlations 
b. Assessment of clinical applicability 



Carrying Out PK Studies 

Time course sampling in individual 
animals 

Drug dispensing done in a manner 
consistent with human medicine 

Sample collection done by a 
professional staff 

Defined SOPs for sample processing 



Variability in Pharmacokinetics 
Doxorubicin in Humans and Dogs 

Exposure following a therapeutic dose of 60 mg/m2 (humans) or 30 mg/m2 (dogs) 

Species AUC 
(ng/ml) x hr 

SD CV 

Human (n=12) 1536 422 27.5% 

Dog (n=20) 1591 327 20.5% 
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• Similar drug exposure at the 
MTD-based dose 

• Similar variability is observed  
• Time-course of drug exposure is 

similar 



Variability in Pharmacokinetics 

Toceranib (Palladia®) 

Sunitinib (Sutent®) 

PK Parameter Human1 

(50 mg qD) 

Dog2 

(3.25 mg/kg EOD) 

Cmax (ng/ml) 27.7 
(51%) 

79.0 
(32%) 

Cmin (ng/ml) 44.0 
(59%) 

19.1 
(62%) 

AUC0-t (ng/ml) x hr 420 
(50%) 

1870 
(35%) 

1- Faivre et al. J Clin Oncol 24:25-35, 2006. 
2- Yancey et al. J Vet Pharmacol Therap 33:162-171, 2009. 

For Dose Comparison: 
Human 50 mg is approximately = 30 mg/m2 or 0.7 mg/kg 
 
Dog 3.25 mg/kg is approximately = 100 mg/m2 



Utilization of PK Data 
(Microdosing and TDM) 

Microdosing with dasatinib to determine 
daily dose to achieve a Cmax of 35 nM, a 
putative active plasma concentration of 
drug. 
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Dasatinib dose of 0.23 mg/kg (7 mg)
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Predicted drug levels at 0.65 mg/kg dasatinib dose

• Test efficacy and toxicity at target dose 
• Determine feasibility and accuracy of 

PK-directed, microdosing-based 
therapeutic drug monitoring 

Current ongoing study, PI: Dr. Seguin 



Dose Escalation Studies 
(Dog Phase I Trials) 

• Dose escalation PK and Tox performed 
• Exposure parameters defined in 

plasma and PBMCs for parent and 
active metabolites 

• More optimal schedules defined in 
terms of efficacy and toxicity 



Drug Delivery and Toxicity Assessment 
Infusion vs. Bolus Delivery 

For companion animal trials, drug is delivered in an appropriate vehicle using drug 
delivery schemas consistent with what is done in human trials  
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Infusion Delivery 



Toxicity Assessment 
Graded and Standardized 

Sunitinib in humans 

Toceranib in dogs 

Similar toxicities observed as well as some that were more 
species dependent: 

Similar 
• Weakness 
• Vomiting 
• Neutropenia 

Species Dependent 
• Diarrhea 
• Hypertension 
• Skin toxicity 

London et al. Clin Cancer Res 9:2755, 2003 

Faivre et al. J Clin Oncol 24:25-35, 2006. 



Tissue Sampling 
PK/PD Correlations 

Plasma and tumor drug levels of hydroxychloroquine (HCQ) and the primary active 
metabolite N-desethylyHCQ (DHCQ) for the inhibition of autophagy. 

• HCQ and DHCQ accumulate 
approximately 100-fold in tumor 
tissue as compared to plasma 
levels. 

• There is no correlation between 
plasma and tumor drug levels. 

Thus, using plasma drug levels 
as a measure of drug exposure 
for potential dose modification 
is  not indicated by these 
findings. 

Barnard et al. Autophagy 10:1415, 2014  



Tissue Sampling 
PD/PD Correlations 

PBMCs from dogs treated with HCQ showed 
changes consistent with inhibition of autophagy 
by HCQ. 
• Increase in LC3 positive cells 
• Increase in autophagic vesicles as measured 

by EM  

Barnard et al. Autophagy 10:1415, 2014  
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No correlation between 
autophagy inhibition in 
PBMCs and tumors 



Clinical Trials of HCQ in Cancer 

Canine trial published as part of a series with human clinical trials of HCQ 


