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The	
  SJS/TEN	
  Five	
  Year	
  Vision	
  
• Immunopathogenesis	
  understood	
  and	
  diagnos,c	
  
markers	
  available	
  

•  Providing	
  roadmap	
  for	
  study	
  of	
  other	
  forms	
  of	
  hypersensi,vity	
  	
  

• Predictable	
  and	
  preventable	
  
•  Successful	
  pharmacogenomic	
  screening	
  programs	
  
•  Successful	
  pre-­‐clinical	
  screening	
  programs	
  for	
  drug	
  	
  
	
  	
  	
  	
  development	
  &	
  design	
  

• Measurable	
  decrease	
  in	
  morbidity	
  and	
  mortality	
  
• Well	
  established	
  global	
  pharmacosurveillance	
  and	
  
collabora,ve	
  networks.	
  

• Educated	
  providers	
  
•  Mechanisms,	
  preven,on,	
  recogni,on	
  and	
  treatment	
  

	
  

	
  



SJS/TEN:	
  What	
  are	
  the	
  Unmet	
  Needs	
  
• Defining	
  the	
  phenotype	
  and	
  immunophenotype	
  
(including	
  drug	
  causality)	
  

• Storing	
  appropriate	
  samples	
  
• Collabora,ve	
  networks	
  representa,ve	
  across	
  
ethnici,es	
  

• Pharmacogenomic	
  studies	
  
• Immunopathogenesis	
  
• Management	
  
• Predic,on	
  and	
  Preven,on	
  
• Capacity	
  building	
  for	
  all	
  of	
  the	
  above	
  

	
  



Challenge#1:	
  Defining	
  the	
  PopulaBon	
  

•  Educa,on	
  of	
  providers	
  
• Pharmacosurveillance	
  has	
  repor,ng	
  bias	
  and	
  is	
  
incomplete	
  

• Big	
  data	
  approaches	
  challenges	
  (coding	
  and	
  electronic	
  
health	
  record	
  approaches	
  lack	
  sensi,vity	
  and	
  
specificity)	
  

• Challenges	
  in	
  retrospec,ve	
  causality	
  assessment	
  
•  Infrastructure	
  for	
  collabora,ve	
  networks	
  



-­‐underrepor,ng	
  of	
  TEN	
  in	
  Canada	
  
1995-­‐2000	
  
-­‐22	
  burn	
  units	
  across	
  Canada	
  (14/22	
  
responded)	
  
-­‐CADRMP	
  
-­‐Canadian	
  Ins,tute	
  for	
  Health	
  Informa,on	
  
discharge	
  summaries	
  (ICD9	
  695.1)	
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Sassolas	
  et	
  al	
  CPT	
  2010;88(1):60-­‐67	
  







Challenge#2:	
  Biological	
  Samples	
  

• Require	
  robust	
  phenotyping	
  	
  
• Prospec,ve	
  collec,on	
  of	
  sufficient	
  material	
  
•  Few	
  electronic	
  health	
  records	
  paired	
  with	
  biological	
  
samples	
  

• Both	
  DNA	
  and	
  cellular	
  banking	
  ideal	
  however	
  
resources	
  intrastructure	
  and	
  exper,se	
  for	
  laeer	
  ofen	
  
lacking	
  

•  Tissue	
  specific	
  samples	
  -­‐	
  blister	
  fluid	
  and	
  PBMCs	
  
(acute	
  ,me	
  points)	
  



Challenge#3:	
  Pharmacogenomic	
  Studies	
  

• Require	
  robust	
  phenotyping	
  with	
  appropriate	
  
reference	
  and	
  control	
  popula,ons	
  (founder	
  effect)	
  

•  Should	
  provide	
  roadmap	
  for	
  transla,on	
  as	
  well	
  as	
  
insights	
  into	
  pathogenesis	
  	
  

	
  





#Cases	
  needed	
  to	
  Establish	
  Risk	
  	
  

Nelson et al Pharmacogenomics J 
2009;9:23-33 



Delayed Serious T-cell mediated Cutaneous Reactions 

B*57:01,	
  B*58:01,	
  B*56:01,	
  B*59:01,	
  B*55:01,	
  	
  B*44:03,	
  B*39:01,	
  B*37:01,	
  
B*27:05,	
  B*35:01/5,	
  B*18:01,	
  B*13:01,	
  B*15:02,	
  	
  A*31:01,	
  
C*04:01	
  



Abacavir	
  causes	
  abacavir	
  hypersensi,vity	
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Two	
  independent	
  groups	
  publish	
  strong	
  associa,on	
  between	
  ABC	
  HSR	
  and	
  HLA-­‐B*5701	
  in	
  
predominantly	
  Caucasian	
  popula,ons	
  

Apparent	
  low	
  sensi,vity	
  of	
  HLA-­‐B*5701	
  in	
  non-­‐white	
  popula,ons	
  ques,ons	
  generalizability	
  

Clarity	
  added	
  to	
  the	
  “false	
  posi,ve	
  clinical	
  diagnosis	
  “	
  of	
  ABC	
  HSR,	
  observaBonal	
  studies	
  

Patch	
  tes,ng	
  is	
  a	
  highly	
  specific	
  for	
  “true”	
  ABC	
  HSR	
  

Randomised	
  clinic	
  trial	
  using	
  patch	
  tes,ng	
  confirms	
  u,lity	
  of	
  HLA-­‐B*5701	
  and	
  case-­‐control	
  
study	
  	
  shows	
  generalizability	
  across	
  ethnicity	
  

Widespread	
  uptake	
  into	
  clinic	
  in	
  developed	
  world,	
  incorpora,on	
  into	
  treatment	
  guidelines,	
  	
  
test	
  reimbursed	
  

HLA-­‐B*57:01	
  Screening	
  TranslaBonal	
  Roadmap	
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2005	
  

2008	
  

2008	
  



DRUG	
  IDENTIFIED	
  AS	
  CAUSE	
  OF	
  SJS/TEN	
  

HLA	
  associa,on	
  iden,fied	
  

Define	
  relevance,	
  generalizability	
  across	
  different	
  popula,ons	
  
Labelling,	
  Black	
  box	
  warning	
  
	
  

Number	
  needed	
  to	
  test	
  to	
  prevent	
  one	
  case	
  dependent	
  on	
  prevalence	
  of	
  disease,	
  	
  	
  
HLA	
  allele	
  and	
  posi,ve	
  predic,ve	
  value	
  

	
   	
  TRANSLATION	
  INTO	
  CLINICAL	
  PRACTICE	
  

HLA	
  screening	
  prior	
  to	
  drug	
  prescrip,on	
  

Preven,on	
  of	
  SJS/TEN	
  cases	
  

HLA	
  SJS/TEN	
  TranslaBonal	
  Roadmap	
  

100%	
  NPV	
  

Define	
  immunopathogenesis	
  
mechanisms	
  of	
  incomplete	
  posi,ve	
  
predic,ve	
  value	
  
	
  
Structural,	
  biochemical	
  func,onal	
  
rela,onship	
  between	
  HLA/immune	
  
receptor	
  +	
  drug	
  

Preclinical	
  predic,on	
  
Influence	
  drug	
  development	
  design	
  



Challenge#4:	
  Immunopathogenesis	
  

•  Insights	
  from	
  in	
  vitro	
  and	
  in	
  vivo	
  studies	
  
• Broader	
  insights	
  into	
  immunopathogenesis	
  of	
  other	
  
drug	
  hypersensi,vity	
  syndromes	
  and	
  inflammatory/
autoimmune/allergic	
  diseases	
  

•  Therapeu,c	
  targets	
  
• Predic,on	
  (includes	
  pre-­‐clinical),	
  preven,on,	
  
diagnosis	
  



Long-­‐las,ng	
  Immunity	
  

Abacavir	
  	
  gamma-­‐interferon	
  	
  
ELISpot	
  Responses	
  Abacavir	
  patch	
  test	
  

Phillips	
  et	
  al	
  	
  AIDS	
  2002,	
  2005	
   Lucas	
  et	
  al	
  PLoS	
  One	
  2015;10(2):e0117160	
  



Long-­‐las,ng	
  Immunity	
  

Patch	
  +	
  9	
  year	
  post-­‐	
  CBZ	
  TEN	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  ELISpot	
  >	
  17	
  years	
  post	
  CBZ	
  TEN	
  

Pavlos	
  et	
  al	
  JACI	
  IP	
  2014;	
  2(1):21-­‐33	
  	
  



New Models Consider Role of Cross-Reactive Memory T-cell Responses 

Pavlos et al Annual Review of Medicine 2015;66:439-54 



Challenge#5:	
  Management	
  

•  Early	
  recogni,on	
  and	
  diagnosis	
  
• Diagnos,c	
  markers,	
  in	
  vivo/in	
  vitro/ex	
  vivo	
  
assessment	
  to	
  guide	
  causality	
  

•  Lack	
  of	
  targeted	
  approaches	
  
•  Lack	
  of	
  evidence	
  base	
  
•  Iden,fica,on	
  and	
  management	
  of	
  short	
  and	
  long-­‐
term	
  complica,ons	
  

	
  



Challenge#6:	
  PredicBon	
  &	
  PrevenBon	
  
•  Transla,onal	
  roadmap	
  
•  Safety	
  issues	
  (100%	
  nega,ve	
  predic,ve	
  value,	
  laboratory	
  
standards)	
  

• More	
  than	
  high	
  odds	
  ra,os	
  (“number	
  needed	
  to	
  test”	
  to	
  
prevent	
  one	
  case)	
  

• Characteris,cs	
  of	
  drug	
  are	
  important	
  (are	
  alterna,ves	
  
available)	
  

• Popula,on	
  (ethnicity)	
  specific	
  
•  Economic	
  arguments	
  
• Common	
  drug	
  structures,	
  common	
  HLA	
  associa,ons	
  
•  Sensi,ve	
  and	
  specific	
  in	
  vitro	
  pre-­‐clinical	
  approaches	
  
needed	
  



Phillips	
  E,	
  Mallal	
  S,	
  Current	
  Opinion	
  in	
  Molecular	
  Therapeu,cs	
  2009;11:231-­‐42	
  



Differing Strength of Association 



Differing Implications for Translation 



-4,196 HLA-B*15:02 tests were performed on 4,149 patients (45 tested 
twice and 1 x 3). 
-67.5% first time users of antiepileptic drugs 
-Good turnaround time with 4 day median (2-6) 
-Examined post-policy implementation of HLA-B*15:02 screening 
-Compared prescription of anti-epileptic drugs between pre and post-
screening policy and adherence to the policy 

Neurology 2014;83:1-8 





Post HLA-B*15:02 Screening in Hong Kong 
•  Prescrip,on	
  of	
  carbamazepine	
  declined	
  (16.2%	
  to	
  2.6%)	
  and	
  SJS/TEN	
  in	
  
first	
  ,me	
  AED	
  users	
  associated	
  with	
  CBZ	
  decreased	
  from	
  0.24%	
  to	
  0%	
  

•  Prescrip,on	
  of	
  other	
  AEDs	
  increased	
  
•  SJS/TEN	
  associated	
  with	
  phenytoin	
  increased!	
  (0.15%	
  to	
  0.26%)	
  and	
  the	
  
overall	
  incidence	
  of	
  AED	
  SJS/TEN	
  was	
  unchanged	
  

•  Overall	
  adherence	
  to	
  screening	
  only	
  26.4%	
  
• CONCLUSIONS:	
  

•  When	
  HLA-­‐B*15:02	
  screening	
  was	
  performed	
  and	
  CBZ	
  prescribed	
  it	
  
worked	
  

•  More	
  than	
  50%	
  tested	
  did	
  not	
  commence	
  an	
  AED	
  
•  Almost	
  40%	
  who	
  had	
  tes,ng	
  sent	
  were	
  commenced	
  on	
  a	
  non-­‐CBZ	
  
drug	
  before	
  test	
  results	
  became	
  available	
  

•  Physicians	
  reacted	
  to	
  the	
  new	
  HLA-­‐B*15:02	
  policy	
  by	
  not	
  
prescribing	
  CBZ	
  

Neurology 2014;83:1-8 
 



0.0	
  

0.05	
  

0.10	
  

0.15	
  

0.20	
  

1998/1999	
   2000/2001	
   2002/2003	
   2004	
  to	
  7/2005	
  

Possible	
  Abacavir-­‐related	
  	
  
symptoms	
  
(including	
  definiBve	
  ABC-­‐HSR)	
  

DefiniBve	
  Abacavir	
  HSR	
  
	
  #	
  2	
  pts	
  results	
  not	
  reviewed	
  prior	
  
	
  therapy	
  

	
  $	
  1	
  pt	
  with	
  informed	
  choice/	
  
	
  incomplete	
  haplotype	
  

Pr
op

or
,o

n	
  
of
	
  A
BC

-­‐n
aï
ve
	
  p
a,

en
ts
	
  

di
sc
on

,n
ui
ng
	
  A
BC

	
  w
ith

in
	
  6
	
  w
ee
ks
	
  	
  

n=68	
   n=131	
   n=107	
   n=60	
  

#	
  
	
  

Before	
  geneBc	
  screening	
   Acer	
  geneBc	
  screening	
  

#$	
  	
  

*P<0.05	
  

Fall	
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  of	
  Abacavir	
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  Gene,c	
  Screening	
  

Rauch,	
  et	
  al.	
  Clin	
  Infect	
  Dis	
  2006;43:99-­‐102.	
  



Is the Objective Achievable?  

Use Stop 

Defend Exploit 



Strengths	
  

• Relevance	
  to	
  all	
  NIH	
  ins,tutes/research	
  organiza,ons	
  
• Broad	
  global	
  relevance	
  (high	
  risk	
  drugs	
  across	
  all	
  
ethnici,es	
  and	
  the	
  developing/developed	
  world)	
  

• Paradigm	
  shifing	
  science	
  
• Rapidly	
  evolving	
  technologies	
  
• Mul,disciplinary	
  and	
  collabora,ve	
  research	
  networks	
  
evolving	
  



Weaknesses	
  
• Relevant	
  to	
  all	
  but	
  “owned”	
  by	
  none	
  

•  Lack	
  of	
  cohesive	
  pa,ent,	
  provider,	
  or	
  scien,fic	
  cons,tuency	
  
• Percep,on	
  as	
  rare	
  and	
  stochas,c	
  
•  “Fear	
  factor”:	
  	
  Industry	
  constraints/li,ga,on	
  
environment	
  

• Burden	
  of	
  disease	
  and	
  cost	
  to	
  healthcare/industry	
  not	
  
adequately	
  measured	
  

• Poor	
  provider	
  educa,on	
  
•  Few	
  experts	
  and	
  “succession	
  planning”	
  
•  Transla,onal	
  hurdles	
  



Opportuni,es	
  
• Poten,al	
  for	
  good	
  global	
  return	
  on	
  investment	
  

•  Cost-­‐effec,veness	
  of	
  treatment	
  on	
  a	
  popula,on	
  level	
  
•  Reduced	
  morbidity	
  and	
  mortality,	
  improved	
  drug	
  
development	
  pathway	
  and	
  drug	
  safety	
  

•  Insights	
  into	
  mechanisms	
  of	
  other	
  hypersensi,vity	
  
syndromes	
  (roadmap	
  for	
  study)	
  

•  Capacity	
  building	
  for	
  laboratory	
  innova,on	
  
•  Electronic	
  health	
  record	
  reform;	
  evidence	
  based	
  
approaches	
  to	
  mine	
  data	
  from	
  E.H.R.	
  

• Crea,on	
  of	
  mul,disciplinary	
  research	
  teams	
  and	
  new	
  
strategic	
  alliances	
  

	
  



Threats	
  
•  Lack	
  of	
  leadership/dilu,on	
  of	
  responsibility	
  
•  Lack	
  of	
  disease	
  specific	
  funding	
  ini,a,ves	
  appropriate	
  
to	
  lack	
  of	
  current	
  capacity	
  

•  Lack	
  of	
  established	
  networks	
  (or	
  collabora,ons	
  too	
  
“new”	
  to	
  be	
  considered	
  compe,,ve	
  for	
  peer-­‐
reviewed	
  funding	
  

• Huge	
  infrastructure	
  and	
  capacity	
  building	
  required	
  
	
  

	
  



What strategies can be 
generated for SJS/TEN? 

•  How can we Use each Strength?  
•  How can we Stop each Weakness?  
•  How can we Exploit each Opportunity?  
•  How can we Defend against each threat?  
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