
THE IMPORTANCE OF PRECIS ION MEDICINE TO UNCOVER A PATIENT’S  TRUE 
DIAGNOSIS

Roy Khalife, So Hyeon Park, Anthony Magliocco
Protean BioDiagnostics Inc, Orlando, FL

Background

Accurate diagnosis of cancer type is crucial to 

guide patients to a correct drug for therapy, 

prevent unnecessary procedures, and increase 

life expectancy. However, patients are frequently 

misdiagnosed, as evidenced by our case.

Objective
Here we present a case that was originally 
diagnosed with hepatocellular carcinoma and 
underwent immunohistochemistry (IHC) and 
genetic testing via Invitae and TSO500. This case 
was then referred for Protean MAPS™ (Protean 
BioDiagnostics) analysis.

Design/Methods

A  m a le  in  h i s  5 0 s  w a s  or ig in a l l y  d ia g n os ed  

w ith  h ep a to ce l lu la r  ca rc in o m a .  T h i s  ca s e  

w a s  re fer red  fo r  P ro tea n  M A P S™ ( P ro tea n  

B io D ia g n o s t i cs )  a n a lys i s ,  a  d ia g n o s t i c  

tes t in g  s erv ice  in c lu d in g  p a th o lo g y  rev iew ,  

com p reh en s ive  in - h o u s e  m o le c u la r  te s t in g ,  

a n d  v i r tu a l  m o lecu la r  tu m o r  b o a rd s .  

P a t ien t  res u l t s  w ere  fu r th er  a n a lyzed  

u s in g  S OP H I A  D D M ,  a  v a r ia n t  a n n o ta to r  

w h ich  a d d i t io n a l l y  id en t i f ies  ra re  la rg e -

s ca le  in s er t ion  or  d e let ion s  ( in d e l ) .  

Res u l t s  w ere  th en  co m p a red  to  f in d in g s  

f ro m  th e  C OS M I C  a n d  cB io P o rta l  

d a ta b a s es .

Results
Initial blood test and genetic testing results were 
unremarkable. SOPHIA DDM, however, reported a 
somatic catenin (CTNNB1 c.52_414del) deletion. This 
rare indel features deletion of exons 3 and 4 of CTNNB1. 
The exon 3 region contains proteasomes, important for 
β‐catenin degradation, and the deletion causes a gain-of-
function resulting in degradation‐resistant β‐catenin 
protein. Data compared to findings in the COSMIC 
database confirmed liver adenoma. The cBioPortal also 
confirmed liver adenoma, as CTNNB1 mutations without 
TP53, RYR2, and/or MUC16 alterations were more likely 
to be classified as adenomas. Out of three possible 
distinct adenomas, patient’s results aligned with the 
benign β-catenin–mutated hepatocellular adenoma. This 
new diagnosis also supports the IHC result, where the 
stains depicted upregulated glutamine synthetase – a 
feature consistent with hepatic adenoma.

Conclusion
In our case, the patient was initially misdiagnosed 
with a liver cell carcinoma, which could have led to 
drastic life changes. A comprehensive review using 
SOPHIA DDM’s use of rare INDEL detection, NGS 
sequencing providing key negatives, and the 
effectiveness of precision medicine assisted in the 
proper diagnosis of this patient.
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C. Immunohistochemistry
IHC done for patient comes back with strong expression of glutamine 
synthetase and other key negatives

A. INVITAE germline testing
Invitae’s diagnostic testing result via the Multi -
Cancer Panel (84 genes)

Gene Result Classification

CDKN1B c.274C>T VUS

CEBPA c.1021A>G VUS

MSH3 c.2623G>A VUS

MUTYH c.56G>A VUS

D. SOPHIA DDM
CAP/CLIA variant annotator using the TSO500 raw data (523 genes) as input
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B. cBioPortal analysis
5 commonly altered genes in hepatocellular 
carcinoma were compared to adenoma samples 
in the OncoPrint below
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