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Disclosures

• A l e x i o n  P h a r m a c e u t i c a l  S p e a k e r  B u r e a u  ( N F 1  P N )

• C h i e s i P h a r m a c e u t i c a l  A d v i s o r y  B o a r d  a l p h a -m a n n o s i d o s i s



Objectives
• U n d e r s t a n d  t h e  c o m p l e x i t y  o f  t h e  p r a c t i c e  o f  G e n e t i c s  a n d  t h e  

im p a c t  o f  g e n e t i c  i n f o r m a t i o n / t e s t i n g  i n  o u r  l i f e

• R e c o g n i z e  e t h i c a l ,  l e g a l  a n d  s o c i a l  i s s u e s  r e l e v a n t  t o  g e n e t i c  
c o u n s e l i n g  a n d  t e s t i n g

• A d d r e s s  e t h i c a l  d i l e m m a s  r e l a t e d  t o  t e s t i n g  a n d  a d v a n c e s  i n  
m e d i c a l  g e n e t i c s
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Genetic testing



Genetic testing (Pros and cons)
• O n e  o f  t h e  c o r n e r s t o n e  o f  a  

c o m p r e h e n s i v e  g e n e t i c  e v a l u a t i o n  
i s  t e s t i n g

• G e n e t i c  t e s t i n g  r e s u l t s  n o t  o n l y  
im p a c t  o u r  p a t i e n t ’s  c a r e ,  b u t  a l s o  
t h e i r  im m e d i a t e  a n d  e x t e n d e d  
f a m i l y

• Es t a b l i s h  o r  c o n f i r m  a  c l i n i c a l  
d i a g n o s i s

• D e t e r m i n e  c o u r s e  o f  a c t i o n  o r  
t r e a t m e n t

• D e t e r m i n e  p r o g n o s i s

 

• T e c h n o l o g i c a l  l i m i t a t i o n s

• I d e n t i f i c a t i o n  o f  v a r i a n t s  o f  u n k n o wn  
c l i n i c a l  s i g n i f i c a n c e  ( V U S )

• Em o t i o n a l ,  s o c i a l ,  o r  f i n a n c i a l  
c o n s e q u e n c e s  o f  t h e  t e s t  r e s u l t s

• G e n e t i c  d i s c r i m i n a t i o n  f o r  e m p l o y m e n t  
o r  i n s u r a n c e  ( G I N A  La w)

      



Informed consent (IC)
• T h e  p r o c e s s  o f  g a t h e r i n g  a u t o n o m o u s  a u t h o r i z a t i o n  f o r  a  m e d i c a l  

i n t e r v e n t i o n  o r  m e d i c a l  r e s e a r c h  p a r t i c i p a t i o n

• I C  i s  a  f u n d a m e n t a l  c o m p o n e n t  o f  m e d i c a l  p r a c t i c e ; i t  i s  b o t h  a n  
e t h i c a l  a n d  l e g a l  r e q u i r e m e n t

•  Wh a t  i s  n e e d e d  f o r  I C ?
• d e c i s i o n -m a k i n g  c a p a c i t y

• v o l u n t a r i n e s s

• c o m p r e h e n s i o n  a n d  

• a d e q u a t e  i n f o r m a t i o n  

• D o e s  t h i s  a p p l y  t o  t h e  G e n o m i c  e r a ?



Evolution of IC
• Yo u  wo u l d  t h i n k  t h i s  c o n c e p t  s h o u l d  b e  a s  o l d  a s  t h e  

p r a c t i c e  o f  m e d i c i n e

• B u t  t h r o u g h o u t  t h e  h i s t o r y  o f  m e d i c i n e ,  m e d i c a l  
e t h i c i s t s  a n d  p h y s i c i a n s  we r e  m o r e  c o n c e r n e d  wi t h  
h o w b e s t  t o  c o n c e a l  p o t e n t i a l l y  s t r e s s -i n d u c i n g  
i n f o r m a t i o n  f r o m  p a t i e n t s  t o  r e d u c e  h a r m  a n d  
a n x i e t y

•  Ev e n  t h e  Hi p p o c r a t i c  o a t h  e n c o u r a g e d  p h y s i c i a n s  t o  
k e e p  t h e i r  p a t i e n t s  i n  t h e  d a r k  a s  a  m e a n s  o f  
p r o t e c t i n g  t h e m  f r o m  u n d u e  s t r e s s

• I t  wa s  n o t  u n t i l  1 947 t h a t  t h e  N u r e m b e r g  c o d e ,  
( t d  i   t  d i l  i t  



Genetic literacy



Genetic discrimination
• D i s c r i m i n a t i o n  b a s e d  s o l e l y  o n  t h e  n a t u r e  o f  a n  i n d i v i d u a l 's  

g e n o t y p e

• Hi s t o r i c a l  d i s c r i m i n a t o r y  p r a c t i c e s  o c c u r r e d  c o m m o n l y  i n  t h e  U S  
b a s e d  o n  m i s u s e  o f  g e n e t i c  i n f o r m a t i o n  ( G I )

• 1 907 I n d i a n a  s t e r i l i z a t i o n  l a w

• B y  1 981 ,  m a n y  S t a t e s  a d o p t e d  s t e r i l i z a t i o n  l a ws  t o  "c o r r e c t " a p p a r e n t  g e n e t i c  
t r a i t s  o r  t e n d e n c i e s  ( f o r t u n a t e l y  n o w r e p e a l e d )

• I n  t h e  1 970’s  G I  wa s  m i s u s e d  t o  t a r g e t  p o p u l a t i o n s  wi t h  i n c r e a s e d  p r e v a l e n c e  o f  
g e n e t i c  d i s o r d e r s  ( B l a c k  c o m m u n i t y  ( S S ) )

• G e n e t i c  I n f o r m a t i o n  N o n -D i s c r i m i n a t i o n  a c t  o f  2008 
             



Food for thought…
• I s  p r e n a t a l  G T  a  f o r m  o f  

g e n e t i c  d i s c r i m i n a t i o n ?

• Le t ’s  u s e  D S  a s  a n  e x a m p l e ,  
d a t a  f o r m  a  s t u d y  p u b l i s h e d  
i n  2020 s h o we d  i n  201 1 –201 5,  
t h e y  e s t i m a t e  8, 031  a n n u a l  
l i v e  b i r t h s  o f  c h i l d r e n  wi t h  
D S ,  wh i c h  wo u l d  h a v e  b e e n  
a r o u n d  1 7, 331  b i r t h s  a n n u a l l y ,  
a b s e n t  s e l e c t i v e  

   



Food for thought…
• Wh a t  a b o u t  N e wb o r n  s c r e e n i n g  p r o g r a m s  ( N B S ) ?

• B e c a u s e  N B S  c a n  b e  t h e  o n l y  wa y  t o  t e l l  i f  a  n e wb o r n  h a s  c e r t a i n  c o n d i t i o n s ,  
i t  i s  m a n d a t e d  ( r e q u i r e d )  b y  s t a t e  l a w i n  t h e  U n i t e d  S t a t e s  ( U .S .) . ( N e wb o r n  
S c r e e n i n g  S a v e s  Li v e s  A c t  o f  2007,  G WB )

• I n  Lo u i s i a n a  N e wb o r n  S c r e e n i n g  p a n e l  i s  r e q u i r e d  b y  l a w

• Wy o m i n g  i s  t h e  o n l y  U S  s t a t e  t h a t  r e q u i r e s  p a r e n t a l  c o n s e n t  f o r  N B S

• M o s t  s t a t e s  a l l o w o p t i n g  o u t  d u e  t o  a  r e l i g i o u s  o b je c t i o n ,  b u t  t h e y  m u s t  s i g n  
a  wr i t t e n  r e f u s a l  s t a t e m e n t

• M o s t  b i r t h i n g  h o s p i t a l s  d o  n o t  i n f o r m  m o t h e r s  o f  N B S  a n d  o f t e n  i t  i s  a  s h o c k  
wh e n  a  P P N B S  i s  r e p o r t e d …



Genetic testing challenges…
• Em o t i o n a l  Im p a c t :

• A n x i e t y  a n d  U n c e r t a i n t y : R e c e i v i n g  g e n e t i c  t e s t  r e s u l t s  c a n  
b e  e m o t i o n a l l y  o v e r wh e l m i n g . P e o p l e  m a y  f e e l  a n x i o u s ,  
d e p r e s s e d ,  o r  g u i l t y ,  e s p e c i a l l y  i f  t h e  r e s u l t s  r e v e a l  a  r i s k  f o r  
a  s e r i o u s  c o n d i t i o n .

• U n e x p e c t e d  I n f o r m a t i o n : S o m e t i m e s ,  g e n e t i c  t e s t i n g  
u n c o v e r s  u n e x p e c t e d  i n f o r m a t i o n  a b o u t  h e a l t h  r i s k s ,  f a m i l y  
r e l a t i o n s h i p s ,  o r  a n c e s t r y . D e a l i n g  wi t h  t h i s  n e wf o u n d  
k n o wl e d g e  c a n  b e  s t r e s s f u l 1 .

• S o c i a l  a n d  F a m i l y  D y n a m i c s :
• F a m i l y  T e n s i o n s : G e n e t i c  t e s t i n g  r e s u l t s  d o n ’t  ju s t  a f f e c t  t h e  

i n d i v i d u a l  b e i n g  t e s t e d ; t h e y  c a n  a l s o  r e v e a l  i n f o r m a t i o n  
a b o u t  o t h e r  f a m i l y  m e m b e r s . T h i s  c a n  c r e a t e  t e n s i o n  wi t h i n  
f a m i l i e s .

• D i s c l o s u r e  C h a l l e n g e s : D e c i d i n g  wh e t h e r  t o  s h a r e  g e n e t i c  
i n f o r m a t i o n  wi t h  f a m i l y  m e m b e r s  c a n  b e  c o m p l e x . B a l a n c i n g  
p r i v a c y  a n d  t h e  n e e d  f o r  i n f o r m e d  d e c i s i o n s  i s  c r u c i a l .

• F i n a n c i a l  C o n s i d e r a t i o n s :
        

• Et h i c a l  D i l e m m a s :
• P r i v a c y : B a l a n c i n g  t h e  n e e d  f o r  p r i v a c y  wi t h  

t h e  im p o r t a n c e  o f  s h a r i n g  g e n e t i c  
i n f o r m a t i o n  f o r  m e d i c a l  p u r p o s e s  i s  a n  
o n g o i n g  c h a l l e n g e .

• I n f o r m e d  C o n s e n t : En s u r i n g  t h a t  i n d i v i d u a l s  
f u l l y  u n d e r s t a n d  t h e  im p l i c a t i o n s  o f  g e n e t i c  
t e s t i n g  a n d  p r o v i d e  i n f o r m e d  c o n s e n t  i s  
c r i t i c a l .

• C l i n i c a l  Lim i t a t i o n s :
• Lim i t e d  T r e a t m e n t  O p t i o n s : Ev e n  wh e n  a  

g e n e t i c  d i s o r d e r  i s  d i a g n o s e d ,  t r e a t m e n t  
o p t i o n s  m a y  b e  s c a r c e  o r  n o n e x i s t e n t . T h i s  
c a n  b e  f r u s t r a t i n g  f o r  p a t i e n t s  a n d  h e a l t h c a r e  
p r o v i d e r s .

• P r e d i c t i v e  V a l u e : G e n e t i c  t e s t s  c a n ’t  a l wa y s  
p r e d i c t  t h e  s e v e r i t y  o f  s y m p t o m s  o r  d i s e a s e  
p r o g r e s s i o n . T h e y  p r o v i d e  p r o b a b i l i t i e s  r a t h e r  

 



Let’s talk business…
• C a s e  #1

• 1 1  m o  o l d  m a l e  s e e n  wi t h  f a t h e r  f o r  a n  e v a l u a t i o n  
d u e  t o  C A Ls ,  a t  t h e  t i m e  o f  i n i t i a l  e v a l u a t i o n ,  h e  
d i d  n o t  m e e t  c l i n i c a l  c r i t e r i a  ( o n l y  h a d  >6 C A L t h a t  
m e a s u r e d  m o r e  t h a n  5 m m

• We  c o n t i n u e d  t o  m o n i t o r  h i m  c l i n i c a l l y

• A t  t h e  a g e  o f  1 8 m o n t h s  s t i l l  d i d  n o t  m e e t  c r i t e r i a ,  
we  d i s c u s s e d  m o l e c u l a r  t e s t i n g ,  a  s a m p l e  wa s  s e n t  
t h a t  i d e n t i f i e d  a  V U S  i n  N F 1 ,  t o  h e l p  r e s o l v e  t h i s  
V U S  we  r e q u e s t e d  p a r e n t a l  t e s t i n g ,  m o t h e r  a n d  
f t h  b t t d   l  f  t t



Case #1

This Photo by Unknown Author is licensed under CC BY-NC-ND

https://www.awesomelyluvvie.com/2015/06/the-maury-povich-show.html
https://creativecommons.org/licenses/by-nc-nd/3.0/


Case #2
• C a l l e d  t o  d o  a  c o n s u l t a t i o n  a t  WJM C  f o r  a  1  d a y  o l d  c h i l d  wi t h  p r e n a t a l  

d i a g n o s i s  o f  T r i s o m y  1 3

• B o r n  a t  37 WG A  t o  a  G 3P 1 A 1  m o t h e r  a f t e r  a  p r e g n a n c y  c o m p l i c a t e d  b y  
a b n o r m a l  p r e n a t a l  u l t r a s o u n d  t h a t  s h o we d :

• 2 v e s s e l  c o r d
• I n t r a c a r d i a c  e c h o g e n i c  f o c i
• M i c r o c e p h a l y
• S G A

• M o t h e r  u n d e r we n t  N I P S ,  a  s a m p l e  wa s  s e n t  t o  S e q u e n o m  f o r  M a t e r n i T 21  
P l u s  t e s t

• A b n o r m a l  r e s u l t ,  p o s i t i v e  f o r  t r i s o m y  1 3,  n o  Y m a t e r i a l  ( f e m a l e  f e t u s )

A i t i  f d  d   l  b l  f i i  T i  1 3



Case #2
• Mother was counseled by her MFM and they discussed the severity and short life span in children with trisomy 13, she 

was offered delivery at 38 weeks gestation

• Mother indicated to her OB/GYN she wished for comfort care for her child…



Case #2
• U p o n  a r r i v a l  t o  t h e  u n i t ,  I  f o u n d  c o n f u s e d  n u r s e s ,  

c o n f u s e d  m o t h e r  …

• P o s i t i v e  f i n d i n g s  o n  P E i n c l u d e d :

• M i c r o c e p h a l y

• S l o p p i n g  f o r e h e a d  a n d  m i l d  b i -t e m p o r a l  n a r r o wi n g

• Lo w s e t ,  d y s p l a s t i c  e a r s

• M i l d  D S  P F

• C V ,  m u r m u r  a n d  e c h o c a r d i o g r a p h i c  e v i d e n c e  o f  A S D ,  
P D A ,  V S D  a n d  P F O

• S k i n  e x a m i n a t i o n  wi t h  a r e a s  o f  s t r e a k y  
h y p e r p i g m e n t a t i o n

• I  s u s p e c t e d  m o s a i c  t r i s o m y  1 3 a n d  s e n t  e x t e n d e d  
p o s t -n a t a l  k a r y o t y p e  t h a t  s h o we d :

47XX13[3]/46XX[47]



Ethical considerations
• F u l l  T r i s o m y  1 3 i s  a  d e v a s t a t i n g  d i a g n o s i s ,  wi t h  s h o r t  l i f e  s p a n ,  i n  t h i s  

c a s e  P N S  a n d  P N T   s u p p o r t e d  t h i s  d i a g n o s i s

• U p o n  a r r i v a l  t o  t h i s  wo r l d ,  s h e  wa s  e x p e c t e d  t o  b e  s e v e r e l y  i l l ,  h e n c e  
t h e  c o n f u s i o n  i n  t h e  u n i t ,  a n d  u p o n  e x a m i n a t i o n  i t  wa s  d e t e r m i n e d  
s h e  d i d  n o t  h a v e  f u l l  t r i s o m y  1 3,  b u t  s h e  wa s  a  m o s a i c

• C h i l d r e n  wi t h  m o s a i c i s m  c o u l d  h a v e  a  l e s s  s e v e r e  p r e s e n t a t i o n ,  
s u r v i v a l  r a t e s  c o u l d  b e  h i g h e r  

• A p p r o p r i a t e  c o u n s e l i n g  c o n s i d e r i n g  t h i s  p o s s i b i l i t y  ( m o s a i c i s m )  
c o u l d  h a v e  h e l p e d  i n  t h i s  c a s e

I  t t  t h  l t d   t  G C    d  t t l l   



Limitations of 
access to genetic 
care

• According the official last US Census (2010) 
4,533,372 people lived in Louisiana at that time

• In 2024 there are 6 practicing clinical Geneticists 
in the state

• There is approximately 1.32 geneticists per 
1,000,000 in the state 



Genetic testing of minors for adult 
onset disorders
• A  c o n s e n s u s  e x i s t s  b e t we e n  p r o f e s s i o n a l  m e d i c a l  s o c i e t i e s  i n c l u d i n g  t h e  

A S HG ,  A C M G ,  A C O G ,  A M A ,  N S G C  r e g a r d i n g  G T  o f  m i n o r s  f o r  a d u l t  o n s e t  
c o n d i t i o n s :

• … encourages deferring predictive genetic testing of minors for adult-onset conditions when results will not impact childhood medical 
management or significantly benefit the child. Predictive testing should optimally be deferred until the individual has the capacity to weigh the 
associated risks, benefits, and limitations of this information, taking his/her circumstances, preferences, and beliefs into account to presserve his/her 
autonomy and right to an open future

• R e a s o n s  s u p p o r t i n g  t h i s  s t a t e m e n t  i n c l u d e : 
• P o s s i b i l i t y  o f  d i s c r i m i n a t i o n  
• S t i g m a  ( a l t e r a t i o n  o f  s e l f  im a g e  a n d  t h e  e x p e c t a t i o n s  o f  t h o s e  c l o s e  t o  t h e m )
• C o m p r o m i s e  t h e i r  r i g h t s  o f  a u t o n o m y  a n d  p r i v a c y  
• N o  a b i l i t y  t o  c o n t r o l  wh o  h a s  a c c e s s  t o  t h a t  i n f o r m a t i o n  



Case #3
• 5 y o  a n d  3y o  f e m a l e s  wi t h  a n  e x t e n s i v e  f a m i l y  h i s t o r y  o f  Ly n c h  s y n d r o m e  

( MLH1) : 
• f a t h e r  p o s i t i v e  g e n e t i c  t e s t i n g  a t  a g e  21 ,  d i a g n o s e d  wi t h  s t a g e  3 C R C  a t  a g e  35,  MLH1 

• p a t e r n a l  u n c l e  ( a g e  38,  h a d  p o s i t i v e  g e n e t i c  t e s t i n g  b u t  h a s  n o t  b e e n  d i a g n o s e d  wi t h  
c a n c e r ) ,  

• p a t e r n a l  g r a n d f a t h e r  ( d i a g n o s e d  wi t h  C R C  a g e  35) ,  

• p a t e r n a l  p a t e r n a l  g r e a t -g r a n d m o t h e r  ( d i a g n o s e d  wi t h  C R C  a g e  45,  p e r  r e p o r t  m a y  
h a v e  h a d  d i a g n o s i s  o f  b r e a s t  c a n c e r  p r i o r  t o  C R C  d i a g n o s i s ) ,  

• p a t e r n a l  p a t e r n a l  g r e a t  u n c l e  ( d i a g n o s e d  a t  a g e  50)  a n d  g r e a t  a u n t  ( d i a g n o s e d  wi t h  
b r e a s t  a n d  c o l o r e c t a l  c a n c e r ) ,  a n d  

• p a t e r n a l  p a t e r n a l  m a t e r n a l  g r e a t -g r e a t  g r a n d m o t h e r  ( d i a g n o s e d  wi t h  C R C  a t  a g e  50)

• F i l  i t t d  i  G T  f t  h  i d t i  d  t i  



Ethical considerations
• Ex t e n s i v e  g e n e t i c  c o u n s e l i n g  ( C G C )  wa s  n o t  e n o u g h  t o  d e t e r  p a r e n t s  

f r o m  G T

• T h e y  a g r e e d  o n  n o t  d i s c l o s i n g  t h e  i n f o r m a t i o n  t o  t h e i r  c h i l d r e n  u p  
u n t i l  t h e y  f e l t  t h e y  wo u l d  h a v e  t h e  m a t u r i t y  t o  d e a l  wi t h  t h e  
im p l i c a t i o n s  o f  a  p o s i t i v e  t e s t

• B u t  t h i s  r e s u l t  i s  n o w p a r t  o f  h e r  m e d i c a l  r e c o r d ,  t h i s  c o u l d  b e  s h a r e d  
b y  a  h e a l t h c a r e  p r o f e s s i o n a l  n o t  a wa r e  o f  t h e i r  p l a n  f o r  l a t e r  
d i s c l o s u r e ,  r i s k i n g  p s y c h o l o g i c a l  d a m a g e

• I n  m y  o p i n i o n  t e s t i n g  s h o u l d  h a v e  n o t  b e e n  d o n e ,  a s  i t  d o e s  n o t  
c h a n g e  t h e i r  im m e d i a t e  c a r e



What about incidental / secondary 
findings?
• Wh o l e  e x o m e  s e q u e n c i n g  h a s  b e c o m e  a  f i r s t -l i n e  a p p r o a c h  f o r  

c h i l d r e n  wi t h  s u s p e c t e d  g e n e t i c  d i s e a s e  a n d / o r  d e v e l o p m e n t a l  d e l a y

• I n  201 3 t h e  A C M G  p u b l i s h e d  t h e i r  f i r s t  g u i d e l i n e s  o n  r e p o r t i n g  
s e c o n d a r y  f i n d i n g s  ( 56 g e n e s ,  C a n c e r  p r e d i s p o s i t i o n ,  C T D ,  m a l i g n a n t  
h y p e r t h e r m i a ,  c a r d i a c  d i s e a s e ) : N o  o p t i o n  o f  o p t i n g  o u t  

• I n  201 5 t h e  c o l l e g e  r e v i s e d  i t s  g u i d e l i n e s  t o  p e r m i t  p a t i e n t s  t o  o p t  o u t  
a f t e r  c o u n s e l i n g

• S t i l l ,  t h i s  i s  a  c o n t r a d i c t i o n  t o  t h e  r e c o m m e n d a t i o n  o n  d e f e r r i n g  
t e s t i n g  i n  m i n o r s … .



Case #4
• 6 y o  m a l e  r e f e r r e d  f o r  a n  

e v a l u a t i o n  d u e  t o  a  h i s t o r y  
o f  d e v e l o p m e n t a l  d e l a y s  
( m o s t l y  s p e e c h ) ,  
m a c r o c e p h a l y ,  C A Ls ,  
m e g a u r e t e r ,  A D D ,  h e  
i n i t i a l l y  d i d  n o t  m e e t  c l i n i c a l  
c r i t e r i a  a s  o n l y  1  s i g n  wa s  
i d e n t i f i e d ,  a n d  b e c a u s e  o f  
t h e  o t h e r  f e a t u r e s  ( n o t  
t i l  f  N F 1 )   d i d d  t  



DIY Genetics (Direct to consumer GT)

• G e n e t i c  t e s t s  t h a t  a r e  m a r k e t e d  d i r e c t l y  t o  c o n s u m e r s  
v i a  t e l e v i s i o n ,  p r i n t  a d v e r t i s e m e n t s ,  o r  t h e  I n t e r n e t

• T h e s e  t e s t s  p r o v i d e  a c c e s s  t o  a  p e r s o n ’s  g e n e t i c  
i n f o r m a t i o n  wi t h o u t  n e c e s s a r i l y  i n v o l v i n g  a  d o c t o r  o r  
i n s u r a n c e  c o m p a n y  i n  t h e  p r o c e s s

• C o n s u m e r s  a r e  n o t i f i e d  o f  t h e i r  r e s u l t s  b y  m a i l  o r  o v e r  
t h e  t e l e p h o n e ,  o r  t h e  r e s u l t s  a r e  p o s t e d  o n l i n e  o r  
a c c e s s e d  v i a  a n  a p p

• T h e  g l o b a l  d i r e c t -t o -c o n s u m e r  g e n e t i c  t e s t i n g  m a r k e t  
s i z e  wa s  e s t i m a t e d  a t  U S D  1 .93 b i l l i o n  i n  2023 a n d  i s  

       



DIY Genetics

• A n c e s t r y

• C a r r i e r  t e s t i n g

• P r e d i c t i v e  
t e s t i n g

• D a t a  m i n i n g

• P h a r m a c o g e n o
m i c s

• N u t r i g e n o m i c s

• M t h k i ???



Find 
your 
partner 
for life?



Cons of DTC GT
• Q u a l i t y  o f  t h e  t e s t s  o f f e r e d  ( s o m e  l a b s  

a r e  n o t  C LI A  a p p r o v e d )

• A c c u r a c y  o f  t h e  i n f o r m a t i o n  p r o v i d e d  
t o  t h e  c o n s u m e r

• R i s k  o f  m i s l e a d i n g  c l a i m s  p u t t i n g  t h e   
c o n s u m e r  a t  r i s k  o f  m a k i n g  h a r m f u l  
h e a l t h c a r e  d e c i s i o n s  o n  t h e  b a s i s  o f  
t e s t s  r e s u l t s

• P C P  i n  t h e  s p o t l i g h t  h a v i n g  t o  
“i n t e r p r e t ” a  t e s t  h e  d i d  n o t  o r d e r e d



Forensic Genetic Geneology

EM ER G ED  I N  201 8 A S  
A  N O V EL 

I N V ES T I G A T I V E 
T O O L T HA T  HA S  B EEN  

A P P LI ED  T O  
HU N D R ED S  O F  

U N R ES O LV ED  C O LD  
C A S ES  I N  T HE 

U N I T ED  S T A T ES  T O  
G EN ER A T E LEA D S  
A N D  I D EN T I F Y 

U N KN O WN  

WI T H T HE R I S E I N  
P O P U LA R I T Y O F  

C O N S U M ER  D N A  
T ES T I N G  T HER E N O W 

EXI S T  P U B LI C  
G EN ET I C  G EN EA LO G Y 

D A T A B A S ES  
P O P U LA T ED  WI T H 

LA R G E A M O U N T S  
O F  G EN ET I C  D A T A  

F R O M  
C O N S U M ER S

T HE U S E O F  F G G  T O  
R ES O LV E T HE I D EN T I T Y 
O F  T HE G O LD EN  S T A T E 
KI LLER  I N  201 8 I S  WI D ELY 
C R ED I T ED  A S  T HE C A S E 
T HA T  B R O U G HT  F G G  
T O  T HE F O R EF R O N T

F G G  I N V O LV ES  
S EA R C HI N G  G EN ET I C  

G EN EA LO G Y 
D A T A B A S ES  F O R  

I N D I V I D U A LS  T HA T  
S HA R E S EG M EN T S  

O F  M A T C HI N G ,  O R  
V ER Y S I M I LA R ,  D N A  
WI T H A N  U N KN O WN  
D N A  S A M P LE A N D  

A R E T HER EF O R E 
C O N S I D ER ED  

T HE N U M B ER  O F  
U S ER S  I N  T HE D T C  

D A T A B A S ES  ( A S  O F  
1 6 JU LY 2022)  I S  

ES T I M A T ED  A T ; ~21  
M I LLI O N  I N  

A N C ES T R YD N A ,  ~1 2.8 
M I LLI O N  I N  
23A N D M E,  ~6 
M I LLI O N  I N  

M YHER I T A G E D N A ,  
A N D  1 77 M I LLI O N  



Ethical considerations
• Privacy issues: should a criminal be afforded privacy?

• Protection of the populations from violent offenders

• Identification of remains

• Resolution of cold cases



The not-so-distant 
future

• G e n o m e  e d i t i n g  ( a l s o  c a l l e d  g e n e  e d i t i n g )  
i s  a  g r o u p  o f  t e c h n o l o g i e s  t h a t  g i v e  
s c i e n t i s t s  t h e  a b i l i t y  t o  c h a n g e  a n  
o r g a n i s m 's  D N A

• U s i n g  t h e  e n z y m e  C R I S P R / C a s -9 wh i c h  wa s  
a d a p t e d  f r o m  a  n a t u r a l l y  o c c u r r i n g  
g e n o m e  e d i t i n g  s y s t e m  t h a t  b a c t e r i a  u s e  
a s  a n  im m u n e  d e f e n s e

• I t  i s  b e i n g  e x p l o r e d  i n  r e s e a r c h  a n d  c l i n i c a l  
       



Gene therapy
• Monogenic disorders are 

current targets for gene 
therapy

• More than 300 clinical 
trials are underway using 
gene therapy to target 
monogenic disease

• A recent article in the 
media highlighted success 
with gene therapy in an 
11-year old boy



Ethical considerations
• G e n e  e d i t i n g  t e c h n i q u e s  h a v e  t h e  p o t e n t i a l  o f  a l t e r  a  h u m a n  

g e n o m e

• M o s t  o f  t h e  c h a n g e s  i n t r o d u c e d  wi t h  g e n o m e  e d i t i n g  a r e  l i m i t e d  t o  
s o m a t i c  c e l l s

• G e r m l i n e  c e l l  a n d  e m b r y o  g e n o m e  e d i t i n g  b r i n g  u p  a  n u m b e r  o f  
e t h i c a l  c h a l l e n g e s ,  i n c l u d i n g  wh e t h e r  i t  wo u l d  b e  p e r m i s s i b l e  t o  u s e  
t h i s  t e c h n o l o g y  t o  e n h a n c e  n o r m a l  h u m a n  t r a i t s  ( s u c h  a s  h e i g h t  o r  
i n t e l l i g e n c e ) .

• B a s e d  o n  c o n c e r n s  a b o u t  e t h i c s  a n d  s a f e t y ,  g e r m l i n e  c e l l  a n d  
e m b r y o  g e n o m e  e d i t i n g  a r e  c u r r e n t l y  i l l e g a l  i n  t h e  U n i t e d  S t a t e s  a n d  



He Jiankui Controversy
• In December 2018, Chinese researcher He Jiankui shocked 

the world by announcing the birth of twin girls whose 
embryos he had genetically edited to be resistant to HIV

• While He Jiankui egregiously violated university regulations 
and ethical standards, his actions ignited a global dialogue 
about the permissibility of human embryonic gene editing

• Apprehended and sentence to 3 years in jail

• As of July 24, 2024 He has relocated to Wuhan as the 
Director of The Institute of Genetic Medicine at Wuchang 
University of Technology to work on gene editing to treat 
DMD, then got fired and now is at a private independent 
lab in Hainan (medical tourism city in China)



The End!

Regina M. Zambrano, MD 

rzambr@lsuhsc.edu

Cel 504-250-0882

Office 504-896-9254
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