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PHARMACOGENETICS



Pharmacodynamics and Pharmacokinetics



PRECISION MEDICINE



Peri-Natal Screening



Newborn Screening



Diagnostic Sequencing: Miller Syndrome



Number of Variants in a Typical Human Genome



How do we know if a newly identified mutation is pathogenic?

1. Previously ascribed clinical function
2. Bioinformatic prediction from protein structure or attributes
3. Evolutionary conservation
4. Experimental validation (animal models, cellular manipulation, in vitro studies)

What could possibly go wrong?

5.   It is easy to get trapped in a genetically deterministic worldview:
- even Mendelian variants have incomplete penetrance
- expressivity is modified by genetics and environment
- deleterious to the protein is not necessarily deleterious to the organism

6.   We do not have parallel methods for evaluating function of regulatory variants

7.   Ethical concerns: reporting incidental findings, prescribing off-label drugs, false positives

N=1 Genetics



Project Baby Bear

Dimmock et al (2021) Am J Hum. Genet. 108: 1231-1238



PREDICTIVE HEALTH



Personalized Diagnostics Rationale

https://blog.crownbio.com/pdx-personalized-medicine



The Western Approach to Predictive Health



Risk-o-Grams



Risk Radars



Khera et al,. 2018.   Nature Genetics 50: 1219-24

Polygenic Risk Scores



Sensitivity, Specificity, and Precision



This is the number of people who would need to be treated in order to save one life.

It is computed as 100 over the percent reduction in mortality, namely

NNT =            100                                                             .
The % who die without treatment   minus  The % who die with treatment   

For example if 20% of High Cholesterol patients will die of a heart attack in the next 10 years unless 
they get a Statin, in which case the proportion is 18%, then NNT is 100/(20-18) = 50

It is solely a function of the difference in numbers, not the proportion (eg 100/(80-78) = 50.  

The bigger the difference, the more people benefit:  100/(50-30) = 5

Usually doctors tell you just the relative reduction in risk: (2/20 = 10%; 2/80 = 2.5%)

The NNT: Number Needed to Treat



Going to the Negative

Gibson G (2019) Nature Reviews Genetics 20: 1-2 



Gambhir et al (2019) Science Translational Medicine 10: aao3612

Where we are really headed


