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Grand Rounds in Urology; https://grandroundsinurology.com/immunotherapy-for-prostate-cancer/

Basic Science to New Therapies

Diagnostic Assay Parallels

Jørgensen and Hersom, Annals of Translational Medicine, 2016



Timeline for Crizotinib and ALK in NSCLC

Identification of 

PF2341066 
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FDA Accelerated 

Approval of Crizotinib in 

ALK positive NSCLC

Image-based AI predictors of mutations

Functional screening

Minimal residual disease testing

Early Detection

Future Technologies in Molecular Diagnostics



ALK + Lung Adenocarcinoma



Artificial Intelligence Mutation Predictor

Coudray et al., Nat Med, 2018

Artificial Intelligence Mutation Predictor

Zhao et al., Cancer Medicine. 2019;8:3532–3543. 



Ex Vivo Drug Susceptibility Testing

Wikipedia, 2021

Ex Vivo Drug Susceptibility Testing

Francies et al., Methods in Molecular Biology (2019) 1576: 339–351



Ex Vivo Drug Susceptibility Testing

Francies et al., Methods in Molecular Biology (2019) 1576: 339–351

Challenges

 Numerous failed companies

 Culture success rate often low in 

tumors

 Each tumor has different growth 

characteristics

 Organoids requires deep expertise

 Does the approach actually predict in 

vivo susceptibility

Minimal Residual Disease in Solid Tumors



Tie et al., Sci Trans. Med. 2016, Circulating tumor DNA analysis detects minimal residual disease and 

predicts recurrence in patients with stage II colon cancer

Stage II Colon Cancer MRD in Blood

Tie et al., Sci Trans. Med. 2016, Circulating tumor DNA analysis detects minimal residual disease and 

predicts recurrence in patients with stage II colon cancer

Stage II Colon Cancer MRD in Blood

79% recurred

9.8% recurred



“Ultrasensitive Patient-Custom MRD cfDNA Assays

Imperial College London/Coombes et al., CCR 2019

Patient-Custom MRD cfDNA Assays

Imperial College London/Coombes et al., CCR 2019



• High risk population: smokers

Early Detection

Discrimination of nodules in low-dose 

CT screening

cfDNA yield per 10ml of blood:

33 ng (~10,000 haploid genome copies)

The possibility of early detection with cfDNA

For detecting 1 copy of mutant allele in 105 wild type 

copies, we need: 

>100 ml of blood



Genetic Alterations in Adenocarcinoma

Prediction detection rate: 77% of lung adenocarcinoma would have 

one mutation in current panel; >95% of smokers

Early Detection Commercial Players



ctDNA and Stage

Bettegowda  et al., STM, 2014

Kalinich and Haber, Science 2018

CancerSeek to Determine Tissue of Origin in cfDNA



Cohen et al., Science 2018

CancerSeek to Determine Tissue of Origin in cfDNA

SCIENCE VOL. 369, NO. 6499

FEASIBILITY OF BLOOD TESTING COMBINED WITH PET-CT TO SCREEN FOR CANCER AND GUIDE 

INTERVENTION

DETECT-A Trial Results



GRAIL Trial to Validate MCED Test

Nadauld et al., Cancers, 2021

Predictions

1. MRD testing in certain solid tumors (CRC for sure) will be standard in 3-5 years

2. Early detection assays will be controversial, clinical utility and cost-benefit needs to 

be determined

3. AI-based mutation prediction will not be stand-alone tools, but eventually added to 

“decision-support” digital imaging tools

4. Functional drug screens remain as research


