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Disclosure 

• I will present Real World Data extracted from electronic health 
records on drugs including statins, antibiotics, antipsychotics, 
and analgesics. Exposure data may include off-label use, by age 
or indication, for these drugs. 

• I have received an honorarium as an invited speaker to Merck. 



Objective 

• Discuss examples of using clinically generated data to better 
understand drug-drug interactions, drug-gene interactions, and 
the clinical factors that influence drug response in specific 
populations. 

• Appraise the utility and limitations to using clinically generated 
data to perform precision dosing research. 



Outline 

• Drug-Drug Interactions 
– Statin-daptomycin 
– Vancomycin-piperacillin/tazobactam 

• Dose-Response 
– Statin 

• Pharmacogenomics  
– Risperidone (adverse drug events) 
– Fentanyl (population PK) 
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Background 

• Daptomycin 
– Used for Staph, Strep, and Entercoccus 

infections 
– Associated with myopathy (2-14%) and 

rhabdomyolysis (up to 5%) 

• Statin Drugs 
– 3-hydroxy-3-methylglutaryl coenzyme A 

reductase inhibitors 
– Lipid lowering agents 
– Associated with myopathy (5-10%) and 

rhabdomyolysis (<0.1%) 

https://dailymed.nlm.nih.gov/dailymed/, Daptomycin injection 
Liu et al. Clin Infect J. 2011 



Methods 

• Retrospective (1990-2015) case control risk factor analysis 
• Study cohort from Vanderbilt Synthetic Derivative 

– ≥72h of daptomycin exposure 
– Normal CPK at initiation of therapy 
– No surgery in first 7 days of therapy 

• Cases:  
– CPK >200 U/L during therapy 
– No alternate causes of CPK elevation on manual review 

• Controls:  
– At least 1x normal CPK during therapy 
– Matched 1:1 for duration of therapy 

Dare et al, Clin Infect Dis. 2018 
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Demographics and Comorbid Conditions of Cases 
and Matched Controls 

Dare et al, Clin Infect Dis. 2018 



Results of Multivariable Analysis 

Dare et al, Clin Infect Dis. 2018 



• In this dataset, statin coadministration is associated with 
increased risk of myopathy 

• Discontinue statins while on daptomycin 
• Assure compliance with CPK monitoring 
• Consider twice weekly CPK and Creatinine monitoring in 

high risk patients 
 

• LIMITATIONS: Retrospective (ascertainment bias, no 
causality, data limited to clinical documentation); Small 
sample size; Single center. 

Summary and Recommendations from Manuscript 

Dare et al, Clin Infect Dis. 2018 
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Background and Methods 

Downes et al, JAMA Pediatrics. 2017 
Cook et al, J Pediatric Infect Dis Soc. 2018 

 



Results and Recommendations 
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Adjusted Analysis of AKI in 228 
Matched Children 
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0.03 

Adjusted for age, sex, nephrotoxins, 
and vancomycin dose 

Univariate Analysis of AKI in 228 
Matched Children 

Monitor 
De-escalate 
Drug shortages 

affect patients 
 

Cook et al, J Pediatric Infect Dis Soc. 2018 
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Background and Methods 

• Simvastatin and atorvastatin 
– Commonly used lipid-lowering drugs 
– RCTs identified potential pharmacogenomic 

associations 

• Use longitudinal EHR data 
– Individuals with multiple dosing regimens 
– Serial lipid measurements 
– Candidate genetic variants 

Wei et al, Clin Pharm Ther. 2014 
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>240,000 DNA samples  

>30,000 pediatric 



Results 

Wei et al, Clin Pharm Ther. 2014 
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Variants associated with response to SIMVASTATIN 
  

SNP 
Effect Size 

P Value Gene 
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rs6588480 61.86±24.38 57.40±21.14 59.46±17.88 0.0022 GLIS1 
rs776746 61.22±23.72 60.06±22.21 55.71±21.70 0.0065 CYP3A5 

rs7564379 61.00±23.44 59.92±22.07 56.53±27.90 0.0090 DGUOK 
rs17091962 59.97±23.01 64.01±25.09 66.51±22.13 0.0127 NEGR1 
rs1800961 60.16±23.26 66.71±23.62 58.76±26.03 0.0141 HNF4A 
rs2740574 61.07±23.65 58.87±20.73 57.12±23.93 0.0316 CYP3A4 

rs11807862 60.92±23.34 59.50±23.02 53.23±23.51 0.0443 PRDM16 

ED
50
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rs1555926 7.63±3.27 7.00±2.82 7.08±2.86 0.0004 ZNF217 
rs17645290 7.33±2.99 7.57±3.47 8.53±3.63 0.0029 USP8 
rs4149056 7.55±3.20 7.12±3.02 7.06±2.30 0.0153 SLCO1B1 

rs35599367 7.49±3.18 6.78±2.69 10.15±0.00 0.0178 CYP3A4 
rs6495228 7.54±3.15 7.16±3.16 6.96±2.66 0.0202 RYR3 
rs8014194 7.34±3.08 7.40±2.95 8.04±4.11 0.0327 CLMN 
rs4438302 7.31±2.92 7.41±3.18 7.88±3.61 0.0343 LOC729913 
rs6029526 7.54±3.40 7.53±2.97 7.10±3.10 0.0432 PRO0628 

M/M = homozygous major allele, M/m = heterozygous, m/m = homozygous minor allele 

Results 

Wei et al, Clin Pharm Ther. 2014 



• Atorvastatin is more efficacious, more potent, less 
individual variability than simvastatin 

• Identified drug-gene interactions: Patients genetically 
predisposed to low potency of simvastatin may need a 
more potent statin 
 

• LIMITATIONS: Selection bias; No replication of genetic 
findings; Compliance unknown  

Summary and Recommendations from Manuscript 

Wei et al, Clin Pharm Ther. 2014 
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Van Driest et al, Br J Clin Pharm. 2016 



Background: Few pediatric patients undergo 
PGx testing 
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Background: Lack of evidence for pediatric PGx 

Aka, et al. J Personalized Med 2017  



p=0.04 

Univariate Analysis of Adverse Drug 
Events in 251 Children 
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Results from BioVU Cohort 

Cohort Summary Characteristics 

Variable N=257 
Age (Years) 8.3 (6.3-10.5) 
Male Sex 188 (73%) 
Adverse Events 76 (30%) 
Metabolizer Status 
  Ultrarapid 
  Normal 
  Intermediate 
  Poor 

6 (2%) 
218 (85%) 

18 (7%) 
15 (6%) 

Number (%) or Median (Interquartile Range) 

Oshikoya et al. Pediatric Res 2019 



Common Theme in Pharmacogenetics 
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Clinical Sources for Pop PK Dataset 

• Pediatric cardiac surgery patients 
• Fentanyl doses from EHR 
• All covariates from EHR 
• All remnant plasma from 

chemistry lab scavenged for 
fentanyl concentration 
measurement 

Van Driest et al, Br J Clin Pharm. 2016 



PopPK Model – Pharmacogenetic analyses in 
progress! 

 

Van Driest et al, Br J Clin Pharm. 2016 



• EHR data can be used to define a wide variety of drug 
related traits 
 

• Variability inherent to “routine” clinical care creates 
natural experiments 
 

• Inherent limitations to retrospective data collection and 
“real world” data 

Final Summary 
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