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Oncogene vs tumor suppressor gene
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Drug and biomarker alignment

CDx assays for personalized medicine



What is CDx (Companion diagnostics)and why to use it?

Definition*

CDx is a medical device, often in vitro, that provides 

information essential for safe and effective use of a drug or 

biological product

Application*

Å Identify those patients most likely to benefit from treatment

Å Identify patients at increased risk of adverse events

Å Monitor treatment response and adjust dose/regimen

Å Identify populations with adequate safety and efficacy 

data

* Per the US Food and Drug Administration and EU European Medicines Agency 



Jørgensen JT. Twenty -five years with companion diagnostics . Chin Clin Oncol . 2023 Dec;12(6):65. doi : 10.21037/cco -23-96. Epub 2023 Nov 6. PMID: 37953243.

Figure FDA approved companion

diagnostic platforms by August 

2023 (11). IHC, 

immunohistochemistry; ISH, in situ 

hybridization; PCR, polymerase 

chain reaction; NGS, next-

generation sequencing; ECLIA, 

electrochemiluminescence

immunoassay; CDx, companion

diagnostic; FDA, Food and Drug 

Administration.

https://cco.amegroups.org/article/view/118835/html#B11


Jørgensen JT. Twenty -five years with companion diagnostics . Chin Clin Oncol . 2023 Dec;12(6):65. doi : 10.21037/cco -23-96. Epub 2023 Nov 6. PMID: 37953243.

Figure Cumulative number of FDA approved companion diagnostic assays by year. By August 2023, 

the total number of companion diagnostic assays had reached 56. CDx, companion diagnostics; 

FDA, Food and Drug Administration.
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Pan cytokeratin neg
CD45 neg

Vimentin pos
S100 pos

SOX 10 pos in 
few cells

Melan A neg
HMB45 neg



Melan A pos 
HMB45 pos



Kamata M, Minamisaka T, Imura J, Saitoh K, Shimomura A, Noguchi A. A Case of Dedifferentiated

Melanoma With Lymph Node Metastasis Where Molecular Biological Tests Were Useful for 

Diagnosis . Cureus . 2022 Jan 26;14(1):e21644. doi : 10.7759/cureus.21644. PMID: 35233321; PMCID: 

PMC8881242.

PCR data:
Both tumors show a common mutation in BRAF V600E 

and NRAS was a wild type in both lesions.





WT: GTG (valin)

V600E: GAG (glutamat)

V600K: AAG (lysin)

V600R: AGG (Arginin)

Molecular testing for BRAF mutations to inform melanoma treatment decisions: a move toward precision medicine . 
Cheng, Liang et al. Modern Pathology, Volume 31, Issue 1, 24 - 38



Vemurafenib

https://www.incytediagnostics.com/about/news -and -publications/braf -mutation -in-metastatic -melanoma/



IHC BRAF V600E
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IHC BRAF V600E

Schirosi L, Strippoli S, Gaudio F, GrazianoG, PopescuO, Guida M, Simone G, MangiaA. Is immunohistochemistry of BRAF V600E useful as 
a screening tool and during progression diseaseof melanoma patients? BMC Cancer. 2016 Nov 18;16(1):905. doi: 10.1186/s12885-016-

2951-4. PMID: 27863476; PMCID: PMC5116153.


