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Disclosures	  

•  This	  lecture	  may	  contain	  off-‐label	  use	  of	  
medicaPons	  in	  children	  

•  Financial	  Disclosures	  
– Nothing	  to	  disclose	  

	  



Learning	  Objec-ves	  

•  IdenPfy	  the	  DSM	  criteria	  for	  ADHD	  

•  Construct	  a	  differenPal	  diagnosis	  for	  ADHD	  

•  Describe	  the	  ePology	  and	  risk	  factors	  for	  ADHD	  

•  Formulate	  a	  treatment	  plan	  for	  ADHD	  

•  Tips	  on	  when	  to	  refer	  



DSM-‐IV	  TR	  CRITERIA	  FOR	  ADHD	  
DSM	  5	  	  slated	  to	  be	  released	  May	  2013	  



h>p://www.youtube.com/watch?
NR=1&v=jBLg1bnWQQw	  



What	  happened	  to	  ADD	  in	  DSM-‐IV?	  

•  DSM	  DiagnosPc	  and	  StaPsPcal	  Manual	  
– DSM-‐IV	   	  1994-‐2000	  
– DSM-‐IV-‐TR	   	  2000-‐2013	  

•  DSM-‐IV	  No	  longer	  used	  ADD	  
•  Sub-‐types	  Classified	  
– ADHD:	  	  Ina=enPve	  Type	  
– ADHD:	  	  	  Combined	  Type	  
– ADHD:	  HyperacPve-‐Impulsive	  Type	  



Changes	  with	  DSM-‐5	  

•  DSM-‐5	  (MAY	  2013)	  
– Age	  of	  onset	  of	  symptoms	  raised	  from	  7	  to	  12	  
– Fewer	  symptoms	  for	  adults	  (5	  vs	  6)	  
– Now	  ADHD	  can	  be	  diagnosed	  with	  AusPsm	  
– The	  term	  “sub-‐types”	  no	  longer	  used	  

•  “Current	  PresentaPons”	  



EssenPals	  of	  ADHD	  

•  Ina=enPon	  and/or	  hyperacPvity-‐impulsivity	  
•  Symptoms	  present	  before	  age	  7	  	  
– 12	  with	  DSM-‐5	  

•  >	  2	  seSngs	  	  
– School	  and	  home 	  	  

•  Interferes	  with	  social,	  academic	  or	  
occupaPonal	  funcPoning	  	  



Ina=enPon	  (>	  6	  Symptoms)	  

•  Cannot	  	  pay	  close	  a=enPon	  to	  detail	  
•  Difficulty	  sustaining	  a=enPon	  (work/play)	  
•  Appears	  not	  to	  be	  listening	  -‐	  spoken	  to	  directly	  	  
•  Doesn't	  follow	  through	  on	  instrucPons	  	  
–  ex.	  chores,	  schoolwork	  

•  Disorganized	  
•  Avoids	  things	  that	  require	  sustained	  a=enPon	  	  
•  Distracted	  by	  irrelevant	  noises	  or	  events	  
•  Forgejul	  in	  daily	  acPviPes	  	  



HyperacPvity-‐Impulsivity	  (>	  6)	  

HyperacPvity	  
•  Fidgets	  	  
•  Out	  of	  seat	  	  
•  Runs	   and	   climbs	   when	  
inappropriate	  	  

•  Can't	  play	  quietly	  	  	  
•  “On	  the	  go”	  	  
•  Talks	  excessively	  

Impulsivity	  

•  Blurts	  out	  answers	  
•  Difficulty	  waiPng	  turn	  
•  Interrupts	  or	  intrudes	  



Changes	  with	  DSM-‐5	  



DIFFERENTIAL	  DIAGNOSIS	  OF	  ADHD	  



Course	  of	  ADHD	  Over	  the	  Lifespan	  
Infancy	  

•  Irritable	  
•  Fussy	  eaters	  
•  Colicky	  
•  Decreased	  sleep	  
•  Difficulty	  to	  hold	  and	  comfort	  
•  Not	  cuddly	  



Course	  of	  ADHD	  Over	  the	  Lifespan	  	  
Preschool	  Years	  

•  Increased	  social	  exposure	  
– Out	  of	  control	  
– Demands	  must	  be	  met	  	  
– Center	  of	  a=enPon	  
– Blames	  others	  
– Aggressive,	  selfish,	  destrucPve	  
– Does	  be=er	  1:1,	  with	  mother	  or	  father	  alone	  	  
– Extreme	  safety	  issues	  	  

•  Running	  into	  traffic,	  jumping	  off	  of	  high	  places	  



Course	  of	  ADHD	  Over	  the	  Lifespan	  	  
Grade	  School	  Years	  

•  School	  demands	  increase	  3rd	  &	  4th	  	  grade	  
•  Grades	  may	  start	  to	  fall	  	  
•  Learning	  disabiliPes	  become	  more	  obvious	  
•  Peer	  difficulPes	  increase	  
•  Can't	  take	  turns	  
•  Unpopular	  
•  Exploited	  by	  others	  	  



Course	  of	  ADHD	  Over	  the	  Lifespan	  
Adolescence	  

•  Internal	  sense	  of	  restlessness	  
–  	  Trouble	  with	  sedentary	  acPviPes	  	  

•  Increase	  in	  repeated	  grades	  
•  DisorganizaPon	  
•  Poorer	  grades	  	  
•  Decreased	  self-‐esteem	  	  
•  Failure	  
•  Low	  expectaPons	  of	  future	  	  
•  Parents	  "fed	  up"  



Course	  of	  ADHD	  Over	  the	  Lifespan	  
Adolescence	  (2)	  

•  AcPng	  out	  behaviors	  (lying/cheaPng/legal)	  
•  Increased	  ETOH	  use	  and	  drug	  use	  	  
– Not	  greater	  in	  ADHD	  adolescents	  	  
– EXCEPT	  nicoPne	  

•  Most	  difficult	  Pme	  
– School	  Issues	  
– MulPple	  accidents	  (car	  and	  bike)	  
– Suicidal	  behavior	  



Course	  of	  ADHD	  Over	  the	  Lifespan	  
Adulthood	  

•  70-‐75%	  have	  some	  symptoms	  of	  hyperacPvity,	  
distracPbility,	  impulsivity,	  and	  aggression	  	  

•  30%	  full	  ADHD	  
•  12%	  substance	  use	  	  
•  25%	  anPsocial	  	  
•  Immature,	  difficulty	  maintaining	  goals	  	  
•  Low	  self-‐esteem	  
•  Disorganized	  	  



Co-‐MorbidiPes	  

•  Depression	  	  (30%),	  	  
•  Anxiety	  Disorders	  (30%)	  	  
•  OpposiPonal	  Defiant	  
Disorder	  or	  Conduct	  
Disorder	  (50%)	  

•  Learning	  Disability	  
(40%)	  

•  Bipolar	  (10-‐20%)	  
•  Toure=es	  (2%)	  



Anxiety	  

•  Open	  mistaken	  for	  ADHD	  
– FidgePng	  
–  Ina=enPve	  (worrying	  about	  something	  else)	  
– Difficulty	  complePng	  schoolwork	  

•  Too	  worried	  about	  incorrect	  answers	  



Learning	  DisabiliPes	  

•  Achievement	  test	  scores	  are	  below	  what	  is	  
expected	  by	  age,	  educaPon	  or	  IQ	  

•  Categories	  of	  LD	  
– Reading	  
– Math	  
– Wri=en	  Expression	  



DiagnosPc	  ConsideraPons	  

•  Cannot	  make	  the	  diagnosis	  in	  the	  1:1	  situaPon	  
in	  the	  office	  

•  History	  from	  parents	  and	  collaboraPve	  reports	  
from	  teachers	  are	  essenPal	  

•  Classroom	  observaPon	  is	  ideal	  	  
•  Use	  the	  Vanderbilt	  or	  Connor’s	  
•  Review	  school	  records	  	  



ETIOLOGY	  OR	  RISK	  FACTORS	  



Prevalence	  

•  In	  2-‐12%	  of	  school-‐aged	  children	  
•  Boys	  3:1	  in	  community	  sample	  
– 9:1	  in	  clinic	  sample	  

•  Chronic	  disorder	  	  
– 75%	  show	  symptoms	  into	  adolescence	  
– 50%	  have	  significant	  symptoms	  into	  adulthood	  



AMA	  Statement	  on	  ADHD	  

•  The	  Council	  on	  ScienPfic	  Affairs	  of	  the	  AMA	  1998	  
“ADHD	  is	  one	  of	  the	  best-‐researched	  disorders	  in	  
medicine,	   and	  overall	   data	  on	   its	   validity	  are	   far	  
more	   compelling	   than	   for	  most	  mental	   disorder	  
and	  even	  for	  many	  medical	  condiPons”	  

	  
•  The	  Council	  noted	  there	  are	  volumes	  of	  research	  
confirming	  the	  short-‐term	  efficacy	  and	  safety	  of	  
sPmulant	  medicaPon.	  	  



Causes	  of	  ADHD	  

•  *Prenatal	  and	  postnatal	  difficulPes	  
– Maternal	  smoking	  or	  substance	  use	  
– Poor	  maternal	  health	  

•  CNS	  infecPons	  	  
•  *Head	  injuries	  
•  Lead	  exposure	  
•  *GenePc	  variaPon	  



What	  neurotransmi>ers	  are	  involved?	  

•  Dopamine	  	  
–  Ac-on	  -‐>	  Nucleus	  Accumbens:	  	  
–  Locomotor	  acPvity,	  reinforcement	  

processes,	  rate-‐dependency	  
	  
•  Norepinephrine	  	  

–  Locus	  ceruleus	  to	  prefrontal	  
cortex	  

–  delayed	  response,	  working	  
memory	  

•  Dopamine	  &	  Norepinephrine	  
–  A=enPon	  and	  control	  of	  behavior	  



TREATMENT	  PLAN	  FOR	  ADHD	  



MulPmodal	  Approach 	  	  

•  Behavioral	  intervenPons	  
•  School	  accommodaPons	  
– SecPon	  504	  and	  IEP	  

•  MulP-‐Systemic	  Therapy	  (MST)	  
•  ParenPng	  Classes	  
•  MedicaPons	  



School	  Strategies	  

•  Shorter	  tasks	  	  
•  Sit	  near	  front	  of	  the	  room	  
•  Open	  do	  be=er	  1:1	  
•  Very	  structured	  
•  Daily	  journal	  	  
– home	  w/student	  signatures	  required	  

•  SecPon	  504	  of	  American	  DisabiliPes	  Act	  (ADA)	  
– Applies	  only	  to	  federally	  funded	  insPtuPons	  



How	  to	  Qualify	  for	  SecPon	  504	  

•  Physical	  or	  mental	  impairment	  that	  
substanPally	  limits	  one	  or	  more	  major	  life	  
acPviPes	  

•  Record	  of	  physical	  or	  mental	  impairment	  that	  
limits	  one	  or	  more	  major	  life	  acPviPes	  

•  Regarded	  as	  having	  physical	  or	  mental	  
impairment	  that	  substanPally	  limits	  one	  or	  
more	  major	  life	  acPviPes	  by	  the	  school	  



What	  does	  SecPon	  504	  require	  of	  
schools?	  

•  Does	  not	  require	  public	  school	  provide	  
student	  with	  disabilites	  with	  potenPal-‐	  
maximizing	  educaPon,	  only	  REASONABLE	  
accommodaPons	  that	  give	  those	  students	  the	  
same	  access	  to	  the	  benefit	  of	  public	  educaPon	  
as	  all	  other	  students	  

J.D.	  by	  J.D.	  v	  Pawlet	  Sch.	  Dist.	  223F.3d	  60,71	  



Indivdualized	  EducaPon	  Plan	  (IEP)	  

•  2004	  changes	  to	  align	  Individuals	  with	  
DisabiliPes	  EducaPon	  Act	  (“IDEA”)	  with	  No	  
Child	  Lep	  Behind	  

•  Protects	  disabled	  kids’	  right	  to	  Free	  
Appropriate	  Public	  EducaPon	  (FAPE)	  in	  the	  
least	  restricPve	  environment	  (LRE).	  	  

•  Admission	  and	  Release	  Commi=ee	  (ARC)	  
meePng	  to	  determine	  if	  child	  is	  eligible	  for	  IEP	  



Behavioral	  IntervenPons	  

•  The	  approach	  involves	  training	  parents	  	  	  
– pinpoint	  problem	  behaviors	  (e.g.	  aggressive	  
responses,	  noncompliant	  responses)	  

•  IdenPfy	  more	  appropriate	  responses	  

•  UPlize	  various	  child	  behavior	  management	  
techniques	  to	  decrease	  problem	  behavior	  and	  
increase	  desirable	  behavior	  



MulP-‐Systemic	  Therapy	  (MST)	  
•  Address	  the	  role	  of	  mulPple,	  interconnected	  
systems	  in	  which	  the	  adolescent	  is	  embedded	  
(Henggeler	  &	  Lee	  2003)	  

•  This	  approach	  recognizes	  
– Effects	  of	  family,	  school,	  work,	  peer,	  
community	  and	  cultural	  insPtuPons	  on	  the	  
adolescents	  
– Seeks	  to	  intervene	  therapeuPcally	  on	  
mulPple	  levels	  

•  KIDS	  DON’T	  OPERATE	  IN	  A	  VACUUM!	  



MedicaPon	  Categories	  
•  Amphetamine	  	  

Short-‐acPng	  
•  Adderall	  
•  Dexedrine	  
•  DextroStat	  

Long-‐acPng	  
•  Adderall	  XR	  
•  Dexedrine	  Spansules	  
•  Vyvanse	  

	  

•  Methylphenidate	  
Short-‐acPng	  

•  Focalin	  
•  Methylin	  
•  Ritalin	  

Intermediate-‐acPng	  
•  Metadate	  ER	  
•  Methylin	  ER	  
•  Ritalin	  SR	  
•  Metadate	  CD	  
•  Ritalin	  LA	  

Long-‐acPng	  
•  Concerta	  
•  Daytrana	  Patch	  
•  Focalin	  XR	  
•  Quillavant	  XR	  (NEW	  SOLUTION)	  



Adderall	  XR	  -‐	  50:50	  raPo	  of	  IR	  and	  delayed-‐release	  beads	  



Amphetamine	  and	  Non-‐SPmulants	  



Concerta	  -‐	  OROS	  (osmoPcally	  controlled-‐release	  oral	  delivery	  
system).	  	  Aper	  ingesPon	  of	  OROS	  methylphenidate	  (MPH),	  an	  
immediate	  release	  of	  MPH	  occurs	  in	  the	  outer	  covering	  of	  the	  tablet,	  
followed	  by	  a	  progressive	  8-‐hour	  release	  through	  the	  acPon	  of	  the	  
osmoPc	  pump.	  



Metadate	  CD	  –	  Diffucaps	  
Biphasic	  release	  of	  MPH	  with	  30%	  immediate	  release	  (IR)	  and	  70%	  ER	  beads	  
included	  in	  a	  capsule.	  The	  design	  produces	  higher	  plasma	  concentraPons	  than	  
OROS	  MPH	  over	  the	  first	  6	  hours,	  followed	  by	  a	  more	  rapid	  decline.	  It	  can	  also	  be	  
sprinkled	  over	  food.	  



Ritalin	  LA	  and	  Focalin	  XR	  -‐	  SODAS	  (spheroidal	  oral	  drug	  absorpPon	  system)	  
Contains	  50%	  IR	  beads	  and	  50%	  ER	  beads	  covered	  by	  polymer	  overcoat.	  The	  
first	  peak	  in	  its	  bimodal	  plasma	  concentraPon	  profile	  occurs	  aper	  1	  to	  3	  hours,	  
and	  the	  second	  peak	  is	  approximately	  6	  hours	  post-‐dosage.	  



Methylphenidate	  Products	  



MedicaPon	  Categories	  

•  SelecPve	  
Norepinephrine	  
Reuptake	  Inhibitors	  
(SNRI)	  

–  atomoxePne	  (Stra=era®)	  

•  AnPdepressants	  
–  buproprion	  
(Wellbutrin®)	  

–  imipramine	  	  	  	  	  	  	  
(Tofranil®)	  

–  nortriptyline	  	  	  	  
(Pamelor®)	  



MedicaPon	  Categories	  

•  Alpha-‐2-‐Adrenergic	  
Agonists	  
–  clonidine	  (Catapres®)	  
–  guanfacine	  (Tenex®)	  





Adverse	  Effects	  

•  Decreased	  appePte,	  stomach	  aches	  
•  Irritability,	  dysphoria	  
•  Decreased	  sleep	  
•  Rebound	  
•  Headaches	  
•  Tic	  controversy	  
•  HallucinaPons	  (rare	  or	  in	  overdose)	  
•  RelaPonship	  to	  other	  drug	  use	  	  	  



Alpha	  2	  Agonists	  
•  Guanfacine	  (Tenex)	  

•  Up	  to	  4.0	  mg/day	  in	  2	  divided	  doses	  
•  Less	  sedaPng	  than	  clonidine	  
•  Intuniv™	  (guanfacine	  ER)	  	  

•  Taken	  once	  a	  day	  at	  bedPme	  
•  Start	  with	  1mg	  QHS,	  increase	  to	  goal	  of	  4	  mg/day	  
•  Not	  with	  high-‐fat	  meal	  
•  2	  weeks	  to	  see	  effects	  

•  Clonidine	  (Catapres)	  0.1,	  0.2,	  03	  mg	  tabs	  
•  Oral	  3-‐4	  hours	  for	  behavioral	  effects	  	  
•  Patch	  (usually	  changed	  every	  3	  to	  5	  days)	  



Alpha-‐2	  Agonists	  (α2)	  

•  IndicaPons	  
– Toure=e’s	  Disorder	  	  
– ADHD	  –parPcularly	  those	  with	  severe	  impulsivity	  
and	  overacPvity	  

– Toure=e’s	  Disorder	  +	  ADHD	  	  
– Aggression	  	  	  
– Post	  TraumaPc	  Stress	  D/O	  	  
– Adjunct	  in	  Bipolar	  ???	  
– Opiate	  Withdrawal	  
– Sleep	  aid	  



Alpha	  2	  Agonists	  

•  Adverse	  Effects	  
– SedaPon	  
– Hypotension	  &	  Dizziness	  
– Headaches	  
– SweaPng	  
– Can	  overdose	  on	  these	  medica-ons	  

•  Withdrawal	  
–  Increased	  Blood	  Pressure	  
– Headaches	  



Clinical	  Pearls	  

•  Early	  school-‐age	  children	  	  
– Start	  with	  Tenex	  or	  Clonidine	  
– Tenex	  less	  sedaPng	  

•  If	  starPng	  a	  sPmulant	  try	  short-‐acPng	  FIRST	  
–  If	  side	  effects,	  they	  will	  be	  short-‐lived	  

•  Biggest	  complaint	  with	  Daytrana	  Patch	  is	  local	  
irritaPon	  



Drug	  Diversion	  Issue	  
Talking	  Points	  

•  Keep	  medicaPons	  out	  of	  the	  reach	  of	  children	  
•  Keep	  sPmulant	  medicaPon	  under	  lock	  and	  
key.	  

•  Parents	  and	  physicians	  should	  be	  carefully	  
monitoring	  numbers	  of	  pills	  and	  Pmes	  needed	  
by	  the	  paPent.	  





MedicaPon	  Monitoring	  Form	  



ALTERNATIVE	  TREATMENTS	  





AlternaPve	  Treatments	  

•  Be	  cauPous	  of	  claims	  about	  	  
– Vitamin	  B	  	  
– Feingold	  Diet	  	  

•  EliminaPon	  of	  preservaPves,	  arPficial	  color/flavor	  

–  InteracPve	  Metronome	  Training	  
– ChiropracPc	  Medicine	  
– Neurofeedback/EEG	  training	  



GLOBAL	  CONSIDERATIONS	  



Trends	  

•  RedshirPng:	  	  Holding	  kids	  back	  from	  KGT	  
•  CBS	  News	  	  
– 60	  Minutes	  Documentary	  
h=p://www.cbsnews.com/video/watch/?id=7400898n	  

•  Standardized	  TesPng	  
	  Teaching	  to	  the	  test?	  

•  Class	  size	  and	  expectaPons	  of	  the	  system	  
	  

	  



CASES,	  CLINICAL	  PEARLS,	  AND	  
WHEN	  TO	  REFER	  



	  Tommy	  

•  10	  yo	  male	  with	  known	  ADHD	  on	  a	  long-‐acPng	  
sPmulant.	  	  Significant	  improvement	  noted	  
with	  this	  medicaPon.	  	  	  Past	  few	  weeks	  he	  has	  
been	  experiencing	  intermi=ent	  facial	  
twitching	  and	  throat	  clearing.	  

•  Q.	  	  What	  is	  most	  appropriate	  next	  step?	  
•  Q.	  	  What	  is	  connecPon	  between	  Pcs	  and	  
sPmulants?	  



Tics	  and	  SPmulants	  

•  Seem	  to	  correlate	  with	  increase	  in	  Pcs	  
•  Usually	  transient	  	  
– Rarely	  worsens	  with	  treatment	  

•  50%	  of	  children	  with	  Toure=e	  Syndrome	  have	  
ADHD	  
– Timing	  of	  onset	  of	  symptoms	  

•  Stop	  sPmulant?	  NO	  in	  most	  cases	  
– Consider	  Alpha-‐2-‐Adrenergic	  Agonists	  

•  Tenex	  or	  Clonidine	  



Jumpin’	  Jonny	  

•  8	  year	  old	  WM	  who	  presents	  with	  parent	  
complaint	  of	  “Jonny	  just	  won’t	  sit	  sPll	  in	  class”	  

•  You	  proceed	  to	  ask	  quesPons	  about	  his	  past	  
medical	  history	  
– Premature	  Birth	  
– Mom	  smoked	  during	  pregnancy	  

•  School	  complaining	  and	  telling	  mom	  she	  
needs	  to	  get	  an	  evaluaPon	  for	  medicaPon	  



What	  would	  YOU	  do?	  



	  Susan	  

•  13	  year	  old	  WF	  presents	  with	  parent	  
complaint	  of	  Susan	  has	  really	  been	  struggling	  
this	  year	  in	  school.	  

•  Teachers	  say	  she	  looks	  like	  she’s	  paying	  
a=enPon	  but	  when	  called	  on	  she	  doesn’t	  
know	  what	  teacher	  was	  just	  talking	  about	  



What	  would	  YOU	  do?	  



Wild	  Willy	  

•  6	  year	  old	  WM	  presents	  to	  your	  office	  with	  
parent	  complaint	  of	  child	  escaping	  from	  the	  
house	  	  and	  climbing	  on	  the	  roof	  of	  the	  nearby	  
shed.	  	  He	  has	  always	  jumped	  from	  furniture.	  	  
Several	  ED	  visits	  for	  injuries.	  

•  Aggressive	  with	  neighbors	  and	  peers	  at	  
school.	  



What	  would	  YOU	  do?	  





Bourbon	  Chase	  2011	  Mixed	  Masters	  
One	  of	  your	  PA	  colleagues	  is	  in	  this	  picture…do	  you	  recognize	  him/her?	  
	  
Contact	  InformaPon	  karen.lommel@uky.edu	  


