
Presented by the 
UCSF SCHOOL OF MEDICINE and
the UCSF SCHOOL OF NURSING

University of California
San Francisco

COURSE CO-CHAIRS

Lucy S. Crain, MD, MPH, FAAP
Geraldine Collins-Bride, MS, ANP, FAAN

A N N U A L

TH

DEVELOPMENTAL DISABILITIES:
Update for Health Professionals

LAUREL HEIGHTS CONFERENCE CENTER •  SAN FRANCISCO, CA

A 2-Day Continuing Medical Education Course Presented By:
University of California, San Francisco • School of Medicine and School of Nursing

This educational activity has been supported in part by a charitable contribution from 
The Special Hope Foundation, a non profit 501(c)3 organization.  

Photos courtesy of Support for Families and The Arc San Francisco

M
A
R
C
H
 6
-7
, 
2
0
1
4



University of California, San Francisco School of Medicine and 
University Of California School of Nursing 

Presents 
 
 

 
13th Annual 

Developmental Disabilities: An 
Update for Health Professionals 

 
 
 
 
 

 
March 6-7, 2014 

UCSF Laurel Heights Conference Center 
San Francisco, CA 

 
 
 

Course Co-Directors 
Lucy S. Crain, MD, MPH, FAAP 

Geraldine Collins-Bride, RN, MS, ANP, FAAN 
University of California, San Francisco 

 
 
  
 
 
 

 

University of California, San Francisco School of Medicine 



University of California, San Francisco School of Medicine Presents 
 

 
13th Annual Developmental Disabilities:  

An Update for Health Professionals  
 
This interdisciplinary, interprofessional conference provides a practical and useful 
update for primary care and subspecialty health care professionals who care for 
children, youth, and adults with complex health care needs and developmental 
disabilities. Of special interest is focus on the self advocacy movement for 
individuals with developmental disabilities. The conference addresses topics 
across the lifespan on Autism, ADHD, Tourette’s Syndrome, relevant DSM V 
information, Genetics, Epigenetics, Cerebral Palsy, High Risk Infant follow-up, 
Health Insurance for children and adults with autism, Adaptive transportation and 
more. Our esteemed faculty include clinicians, researchers, epidemiologists, and 
health policy experts, as well as expert consultants and self advocates. 
 
Topics should be of interest to pediatricians, family physicians, nurse clinicians, 
psychologists, and internists who are involved in the health care of individuals 
with developmental disabilities, as well as to those in other health disciplines 
including health policy, school health, psychiatry, dental health, social work, and 
case management services. The conference, although directed toward health 
care professionals, welcomes families of individuals with developmental 
disabilities who wish to learn from various disciplines represented. 
 
Keynote presentations feature self-advocates, clinicians, policy experts, and a 
“Cutting Edge” section on new recommendations for evaluation and management 
of epilepsy and cerebral palsy. Conference exhibitors will feature resources 
designed to help our audience better provide care for children and adults with 
developmental disabilities. 
 
We look forward to seeing you at the 13th Annual Developmental Disabilities 
Update conference, and know that your patients and clients with special health 
care needs will benefit from your participation 
 
 
Lucy S. Crain, MD, MPH, FAAP  Geraldine Collins-Bride, RN, MS, ANP, FAAN 
Course Co-Chair    Course Co-Chair 



 
EDUCATIONAL OBJECTIVES 
 
 
An attendee completing this course should be able to 
 

1. Identify policy issues regarding health insurance benefits for 
individuals with autism and continued planning toward community 
inclusion; 
 

2. Define epigenetics and understand its relevance to developmental 
disabilities; 
 

3. Develop familiarity with associated disabilities of autism spectrum 
disorders, Tourette’s Syndrome and attention deficit disorders; 
 

4. Define etiology or possible causes of Autism Spectrum Disorders, 
ADHD, Tourette’s Syndrome, and Epilepsy; 
 

5. Increase knowledge regarding genetic disorders associated with 
developmental disabilities and diagnostic confirmation of those 
associations, as well as indications for genetic counseling; 
 

6. Inform patients and their families regarding resources and 
palliative services for children, youth, and adults from culturally 
diverse backgrounds and indications for their use; 
 

7. Define diagnostic considerations and treatment options for autism, 
ADHD, and Tourette’s syndrome, using current and new modalities; 
 

8. Improve knowledge of DSM V content relevant to developmental 
disabilities, especially to autism and related disorders; 
 

9. Utilize resources about legal and health insurance advocacy 
needs for children, youth, and adults with developmental disabilities; 
 

10. Understand the history of the Olmstead Decision and importance of 
the self advocacy movement, increased independence and access, 
and implications for health care. 
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The mission of the Special Hope Foundation is to promote the establishment of 
comprehensive health care for developmentally disabled adults designed to address 
their unique and fundamental needs. 
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Healthy People 2020: Disability and Health 
 

Objective #1: Include in the core of Healthy People 2020 population data systems a standardized set  
of questions that identify “people with disabilities.” 
 
Objective #2: Increase the number of Tribes, States, and the District of Columbia that have public  
health surveillance and health promotion programs for people with disabilities and caregivers. 
 
Objective #3: Increase the proportion of U.S. master of public health (M.P.H.) programs that offer 
graduate-level courses in disability and health. 
 
Objective #4: Reduce the proportion of people with disabilities who report delays in receiving primary and 
periodic preventive care due to specific barriers. 
 
Objective #5: Increase the proportion of youth with special health care needs whose health care provider 
has discussed transition planning from pediatric to adult health care. 
 
Objective #6: Increase the proportion of people with epilepsy and uncontrolled seizures who receive 
appropriate medical care. 
 
Objective #7: Reduce the proportion of older adults with disabilities who use inappropriate medications. 
 
Objective #8: Reduce the proportion of people with disabilities who report physical or program barriers to 
local health and wellness programs. 
 
Objective #9: Reduce the proportion of people with disabilities who encounter barriers to participating in 
home, school, work, or community activities. 
 
Objective #10: Reduce the proportion of people with disabilities who report barriers to obtaining the 
assistive devices, service animals, technology services, and accessible technologies that they need. 
 
Objective #11: Increase the proportion of newly constructed and retrofitted U.S. homes and residential  
buildings that have visitable features. 
 
Objective #12: Reduce the number of people with disabilities living in congregate care residences. 
 
Objective #13: Increase the proportion of people with disabilities who participate in social, spiritual, 
recreational, community, and civic activities to the degree that they wish. 
 
Objective #14: Increase the proportion of children and youth with disabilities who spend at least 80  
percent of their time in regular education programs.  
 
Objective #15: Reduce unemployment among people with disabilities. 
 
Objective #16: Increase employment among people with disabilities. 
 
Objective #17: Increase the proportion of adults with disabilities who report sufficient social and  
emotional support. 
 
Objective #18: Reduce the proportion of people with disabilities who report serious psychological distress. 
 
Objective #19: Reduce the proportion of people with disabilities who experience nonfatal unintentional 
injuries that require medical care. 
 
Objective #20: Increase the proportion of children with disabilities, birth through age 2 years, who  
receive early intervention services in home or community-based settings. 

 

For more information, please visit: 

http://www.healthypeople.gov/2020/implement/plan.aspx 



 
 

DDS Early Start 
 

 

http://www.dds.ca.gov/EarlyStart/Home.cfm 
 
“Families whose infants or toddlers have developmental delay or disability 
can receive an "Early Start" in the State of California. Teams of service 
coordinators, healthcare providers, early intervention specialists, therapists, 
and parent resource specialists can evaluate and assess an infant or toddler 
and provide appropriate early intervention services to children eligible for 
California's Early Intervention system of services 
 



 
 

Accreditation 
 

The University of California, San Francisco School of Medicine (UCSF) is accredited by 
the Accreditation Council for Continuing Medical Education to provide continuing 
medical education for physicians. 
 
UCSF designates this live activity for a maximum of 14.75 AMA PRA Category 1 
CreditsTM. Physicians should claim only the credit commensurate with the extent of their 
participation in the activity. 
 
This CME activity meets the requirements under California Assembly Bill 1195, 
continuing education and cultural and linguistic competency. 
 
Family Physicians This Live activity, Developmental Disabilities: An Update for Health 
Professionals, with a beginning date of 03/6/14, has been reviewed and is acceptable 
for up to 12.50 Prescribed and 1.50 Elective credit(s) by the American Academy of 
Family Physicians. Physicians should claim only the credit commensurate with the 
extent of their participation in the activity. 
 
Licensed Clinical Social Workers This course meets the qualifications on an hour-for-
hour basis of continuing education credit for MFTs and/or LCSWs as required by the 
California Board of Behavioral Sciences. Approval No.PCE 1272. 
 
Nursing For the purpose of recertification, the American Nurses Credentialing Center 
accepts AMA PRA Category 1 CreditsTM issued by organizations accredited by the 
ACCME. 
 
Physician Assistants AAPA accepts category 1 credit from AOACCME, Prescribed 
credit from AAFP, and AMA PRA Category 1 CreditsTM from organizations accredited by 
the ACCME. 
 
Psychologists This educational activity is recognized by the California Board of 
Psychology as meeting the continuing education requirements toward license renewal 
for California psychologists. The California Board of Psychology accepts AMA PRA 
Category 1 CreditsTM from organizations accredited by the ACCME. 
 



General Information 
 
Attendance Verification / CME Certificates 
Please remember to sign-in on the sign-in sheet when you check in at the UCSF 
Registration Desk on your first day.  You only need to sign-in once for the course, when 
you first check in.   
 
After the meeting, please visit this website to complete the online course evaluation: 
http://www.ucsfcme.com/evaluation  
 
Upon completing the online evaluation, your CME certificate will be automatically 
generated and emailed to you.   
  
 

Evaluation 
Your opinion is important to us – we do listen!  We have two evaluations for this 
meeting.  The speaker evaluation is the light yellow hand-out you received when you 
checked in.  Please complete this during the meeting and turn it in to the registration 
staff at the end of the conference.   
 
The overall conference evaluation is online at: http://www.ucsfcme.com/evaluation 
 
We request you complete this evaluation within 30 days of the conference in order to 
receive your CME certificate through this format.   
 
Wine and Cheese Reception 
 
A networking wine and cheese reception will be held in the lobby area immediately 
outside the auditorium from 5:00-6:00pm on Thursday March 6th. 
 
Lunch 
 
A box lunch is provided to conference attendees on Thursday March 6th.  Lunch is on 
your own on Friday March 7th.  A list of nearby restaurants is included at the end of the 
syllabus. 
 
Security 
 
We urge caution with regard to your personal belongings and syllabus books. We are 
unable to replace these in the event of loss.  Please do not leave any personal 
belongings unattended in the meeting room during lunch or breaks.   
 
Exhibits 
 
Exhibits will be available in the Auditorium Foyer during breaks, the wine and cheese 
reception on Thursday March 6th and at lunchtime on both days.  

 
Presentations 
 
Final presentations will be available on our website approximately 2-4 weeks post 
event.  We will only post presentations for those authorized by the presenters.   
http://www.ucsfcme.com/2014/MOC14001/slides.html 
 



   
Federal and State Law  

Regarding Linguistic Access and Services for Limited English Proficient Persons 
 

I. Purpose. 
This document is intended to satisfy the requirements set forth in California Business and 
Professions code 2190.1.  California law requires physicians to obtain training in cultural and 
linguistic competency as part of their continuing medical education programs.  This document 
and the attachments are intended to provide physicians with an overview of federal and state 
laws regarding linguistic access and services for limited English proficient (“LEP”) persons. 
Other federal and state laws not reviewed below also may govern the manner in which 
physicians and healthcare providers render services for disabled, hearing impaired or other 
protected categories 

 
II. Federal Law – Federal Civil Rights Act of 1964, Executive Order 13166, August 11, 

2000, and Department of Health and Human Services (“HHS”) Regulations and LEP 
Guidance.  

The Federal Civil Rights Act of 1964, as amended, and HHS regulations require recipients of 
federal financial assistance (“Recipients”) to take reasonable steps to ensure that LEP persons 
have meaningful access to federally funded programs and services.  Failure to provide LEP 
individuals with access to federally funded programs and services may constitute national origin 
discrimination, which may be remedied by federal agency enforcement action.  Recipients may 
include physicians, hospitals, universities and academic medical centers who receive grants, 
training, equipment, surplus property and other assistance from the federal government.  
 
HHS recently issued revised guidance documents for Recipients to ensure that they understand 
their obligations to provide language assistance services to LEP persons.  A copy of HHS’s 
summary document entitled “Guidance for Federal Financial Assistance Recipients Regarding 
Title VI and the Prohibition Against National Origin Discrimination Affecting Limited English 
Proficient Persons – Summary” is available at HHS’s website at: http://www.hhs.gov/ocr/lep/ . 
 
As noted above, Recipients generally must provide meaningful access to their programs and 
services for LEP persons.  The rule, however, is a flexible one and HHS recognizes that 
“reasonable steps” may differ depending on the Recipient’s size and scope of services.  HHS 
advised that Recipients, in designing an LEP program, should conduct an individualized 
assessment balancing four factors, including:  (i) the number or proportion of LEP persons 
eligible to be served or likely to be encountered by the Recipient; (ii) the frequency with which 
LEP individuals come into contact with the Recipient’s program; (iii) the nature and importance 
of the program, activity or service provided by the Recipient to its beneficiaries; and (iv) the 
resources available to the Recipient and the costs of interpreting and translation services.   
 
Based on the Recipient’s analysis, the Recipient should then design an LEP plan based on five 
recommended steps, including:  (i) identifying LEP individuals who may need assistance; (ii) 
identifying language assistance measures; (iii) training staff; (iv) providing notice to LEP 
persons; and (v) monitoring and updating the LEP plan. 
 
A Recipient’s LEP plan likely will include translating vital documents and providing either on-site 
interpreters or telephone interpreter services, or using shared interpreting services with other 
Recipients.  Recipients may take other reasonable steps depending on the emergent or non-
emergent needs of the LEP individual, such as hiring bilingual  staff who are competent in the 
skills required for medical translation, hiring staff interpreters, or contracting with outside public 
or private agencies that provide interpreter services.  HHS’s guidance provides detailed 
examples of the mix of services that a Recipient should consider and implement.  HHS’s 
guidance also establishes a “safe harbor” that Recipients may elect to follow when determining 
whether vital documents must be translated into other languages.  Compliance with the safe 
harbor will be strong evidence that the Recipient has satisfied its written translation obligations. 
 



In addition to reviewing HHS guidance documents, Recipients may contact HHS’s Office for 
Civil Rights for technical assistance in establishing a reasonable LEP plan. 
 

III. California Law – Dymally-Alatorre Bilingual Services Act. 
The California legislature enacted the California’s Dymally-Alatorre Bilingual Services Act (Govt. 
Code 7290 et seq.) in order to ensure that California residents would appropriately receive 
services from public agencies regardless of the person’s English language skills.   California 
Government Code section 7291 recites this legislative intent as follows: 
 

“The Legislature hereby finds and declares that the effective 
maintenance and development of a free and democratic society depends 
on the right and ability of its citizens and residents to communicate 
with their government and the right and ability of the government to 
communicate with them. 
 
The Legislature further finds and declares that substantial 
numbers of persons who live, work and pay taxes in this state are 
unable, either because they do not speak or write English at all, or 
because their primary language is other than English, effectively to 
communicate with their government.  The Legislature further finds and 
declares that state and local agency employees frequently are unable 
to communicate with persons requiring their services because of this 
language barrier.  As a consequence, substantial numbers of persons 
presently are being denied rights and benefits to which they would 
otherwise be entitled. 
 
It is the intention of the Legislature in enacting this chapter to 
provide for effective communication between all levels of government 
in this state and the people of this state who are precluded from 
utilizing public services because of language barriers.” 

 
 
The Act generally requires state and local public agencies to provide interpreter and written 
document translation services in a manner that will ensure that LEP individuals have access to 
important government services. Agencies may employ bilingual staff, and translate documents 
into additional languages representing the clientele served by the agency.  Public agencies also 
must conduct a needs assessment survey every two years documenting the items listed in 
Government Code section 7299.4, and develop an implementation plan every year that 
documents compliance with the Act.  You may access a copy of this law at the following url: 
http://www.spb.ca.gov/bilingual/dymallyact.htm  
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7:15-8:00 Registration and Continental Breakfast 
 
8:00-8:15 Welcome and Course Overview   Lucy S. Crain, MD, MPH, FAAP 
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Feda Almaliti 
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Alan Wilens, MEd 
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Clarissa Kripke, MD 
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Jay Ellison, MD, PhD & Kimberly Barr, LCGC 
 
11:30-12:00 Developmental Disabilities and Mental Health: What’s Environment Got to do With It? 
Mark Miller, MD, MPH 
 
12:00-12:15 Q & A 
 
12:15-1:30 Lunch (on your own) & Exhibits 
 
THE CUTTING EDGE  
 
1:30-2:15 Studies of High Risk Infants: Implications for Cerebral Palsy & Other Developmental 
Disabilities 
Anne DeBattista, PNP, MSN 
 
2:15-2:50 Management of Movement Disorders in Cerebral Palsy 
Henry G. Chambers, MD 
 
2:50-3:00 Q & A 
 
3:00-3:15 Break, Exhibits 
 
3:15-4:00 Typical and Atypical Seizures 
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4:00-4:45 Exciting Developments in the World of Epilepsy Genetics 
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4:45-5:00 Q & A 
 
5:00pm Course Adjourns 
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Getting Services for People with 
Autism and other DDs

through Medi-Cal

Karen Fessel, Dr PH

www.autismhealthinsurance.org
UCSF Conference 

:

Who we are and what we do.
• Non-profit public charity
• Formed by parents coming together and 

realizing that health care systems were not 
providing adequate care for ASDs.

• Mission:  To help families, professionals, and 
people with ASDs get necessary health services 
through insurance, so that they can reach their 
full potential.  

• Expanding to include Mental health and DDs.

What we offer:  
Families and People with DDs

Direct advocacy
• Writing appeals and grievances with health plans
• Requesting single case agreements with preferred 

specialists at in-network rates.
• Requesting and managing regulatory intervention, 

including independent medical review requests
Advising families on the best course of action, including 
teaching them how to do it themselves.
• Free advice
• Sliding scale based on income
• Medi-Cal families, through grants.

What we offer:  Providers
• Credentialing:  Getting in-network with plans, 

contract negotiations.
• General guidance and strategizing on how to 

appeal. 
• Denials of specific cases
• Advice on coding, billing, and what to include in 

reports to maximize payment and the likelihood 
of getting funded through insurance. 

• Recovery of money, if and when health plans do 
not follow the contract.  
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What we offer:  The public
• Through our website and quarterly newsletters:  

– “How to” info, including tools, info about relevant 
laws and legal protections

– Changes in the laws, recent developments, useful 
links.

• Educational seminars in the community
– At conferences
– With Regional Centers, family resource networks
– “Clinics” including direct advocacy, by appointment. 

Policy Development
• We are in a unique position to identify gaps in 

the system.
• Work closely with regulators to inform them 

of systemic problems.
• Work closely with legislators to develop 

relevant policies to address problems.

Medicaid/Medi-Cal, 1
• Federal Entitlement
• Medi-Cal serves low-income families, seniors, persons 

with disabilities, children in foster care, pregnant 
women, and, now, due to ACA, low-income adults 
without employment-related insurance.

• Early Periodic Screening, Diagnosis, and Treatment:  
Federal law, available for low-income kids (under 21) 
with special needs.  Covers specialty mental health 
through county mental health departments.  “…must 
correct or ameliorate defects and physical or mental 
conditions.  Must treat existing illness and prevent 
development of worsening of condition.” 

Medi-Cal, Speech and OT
• Speech, OT, PT, some referrals to specialists.   In 

managed-care Medi-Cal, must go through PCP.  As 
needed, not limited to 2 sessions/month.  

• Cannot be carved out to school district (SD must 
offer appropriate program, not prevent 
worsening of condition).  SD’s often offer “push-
ins,” in groups. 

• Medi-Cal often inappropriately denies, we’ve had 
several successful overturns.  

• Medi-Cal Managed Care offers appeal through 
Fair Hearing (ALJ) or DMHC (IMR).  
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Medi-Cal, Mental Health Issues
• Specialty MH is carved out to County MH Depts. 

Did not treat autism. 
• Effective 1/1/2014, some MH to be provided 

within medical home.  
• Due to ACA, autism can no longer be excluded or 

referred to RCs for MH treatment.  All DSM 
conditions must be treated either in the medical 
home or in the MH carve out.   (Most RCs only 
take on kids at the more severe end of the 
spectrum.   Last year, many low income kids could 
not get MH treatment.  BIG PROBLEM!!!)

Medi-Cal, Problems
• Network insufficiency.  Most DD specialists are 

in high demand.  Medi-Cal does not pay 
competitively.

• We refer families to hospital based clinics.
• Long wait lists.  
• Not enough providers. 
• Community based clinics, grants, other 

funding streams. 

Medicaid Waivers
• People with DDs may also qualify for Medicaid 

through the waiver process.  The income 
requirements (or parental income) are waived for 
many with DDs.  May be through Regional 
Centers, SSI, or other entities (many paths to 
Medicaid).  A certain level of disability must be 
demonstrated beyond diagnosis.

• Can be used as secondary insurance, will cover 
co-pays for medication and treatments if the 
provider takes Medi-Cal.  Works best if primary 
and Medi-Cal plan are in the same network. 

If You Can’t Beat ‘Em …SUE ‘Em!

• KG vs Dudek, Florida case, children with 
autism on Medicaid sued the state of FL 
and HCFA for failing to provide ABA 
through Federal EPSDT and won!!  Was 
upheld on appeal.  Has national 
implications, including in CA. 
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Possible Upcoming CA Legislation
• Intensive behavioral therapy for Medi-Cal 

enrollees will be addressed again this year 
through the Trailer Bill.

• The RC co-pay bill may be modified to be less 
restrictive.

• Insurance reform:  Bill which requires plans to 
track co-pays and co-insurance towards the 
out-of-pocket maximum, inform families, and 
pay 100% when it has been hit.
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ADVOCATING FOR CHILDREN 
WITH SPECIAL HEALTHCARE 

NEEDS

Feda Almaliti LLE

M a r c h  6 ,  2 0 1 4

Muhammed

A Positive Message We all wear many hats…
� Parent of a child with special health care needs

� Appointee to the State Council on Developmental 
Disabilities

� Appointee to Advisory 
Commission on Special Education

� Parent of a TEENAGER! 

� Advocate
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What is an Advocate?

Merriam-Webster Dictionary
advocate (n.)

1. One who pleads another’s  cause
2. One who argues or pleads for a cause or proposal

American Heritage Dictionary 2000
advocate (v.)

1. The Art of pleading or arguing in favor of something, such as a cause, 
idea or  policy; active support.

Real World Definition:

Why should you be an Advocate?
� It is every healthcare providers duty
� It’s a very natural part of your job and you do it all 
the time i.e. in the form of treatment decision
� You bring credibility to the issues
� No one else may be advocating
� Everyone needs an advocate

What is the biggest change in this country in the 
last 50 years… 
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Patient Protection & Affordable
Care Act The Exchange

� Ambulatory patient services
� Emergency services
� Hospitalization
� 50% coverage of DME
� Maternity and newborn care
� Mental health and substance use 
disorder services, including 
behavioral health treatment

� Prescription drugs
� Rehabilitative and habilitative
services and devices

� Laboratory services
� Preventive and wellness services and 
chronic disease management

� Pediatric services, including oral and 
vision care

“A ROSE BY ANY OTHER NAME”

� The word “habilitative” has been at the heart of 
health insurance coverage denials for children 

� Health insurers typically claim to cover 
“rehabilitative” and not cover “habilitative”

� Habilitative definition - Health care services that 
help a person keep, learn or improve skills and 
functioning for daily living

Common Denials

Not a covered benefit

Experimental

Not medically necessary
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Continued Barriers to Care 
� Parents of CSHCN’s are under extreme pressure.
� Therapies/treatments for CSHCN is a financial hot potato. 
� Insurance companies have traditionally refused to pay for it. 
� Social services agencies play hide-the-pea with confused parents until their children age out of eligibility.
� School districts expertly pick up where the agencies leave off, 
� The “system” is not fair.
� The “system” is confusing.
� Parents of CSHCN are exhausted (mentally, financially and emotionally) 
� Getting treatment for CSHCN will always be a challenge. 
� It is and will never be easy to get coverage for expensive treatments/therapies

Leading the country

Primum non nocere Cue the sappy music…
� Everyone is entitled to medical care.
� DD patients are entitled to have their quality of life maximized. 
� Families are your partners.
� Do NOT be shamed into giving up.
� Only 10% of denials appeal.
� Do not take NO for an answer.
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Q & A
Fragen?       Fragen?       

问题？

Preguntas?

des questions?

질문? 
أسئلةپرسش؟

domande
?

ேக�விக
�? 

câu hỏi? 
 ?Tanongשאלות?

सवाल?           



San Leandro (Main Office):  500 Davis Street, Suite 100 San Leandro CA  94577  Tel:  510 618 6100 Fax:  510.678.4100 
Concord:  2151 Salvio Street, Suite 365 Concord  CA  94520   Tel:  925 691.2300  Fax:  925 674.8001 

Website:  www.rceb.org 

 
 
August 12, 2013 
 
 
RE: CHANGE IN REGIONAL CENTER OF THE EAST BAY’S FUNDING OF 
COPAYMENTS/COINSURANCE FOR SERVICES COVERED BY PRIVATE 
HEALTH INSURANCE 
 
Dear Regional Center of the East Bay (RCEB) Consumers and Families: 
 
In July 2012, a new law went into effect in California. It required that many private 
health insurers in California pay for behavioral health treatment for persons with 
pervasive developmental disorder or autism.  Heath insurers started to pay for services 
previously funded by regional centers.  Some families had to pay copayments for these 
services and RCEB was able to help families with these co pays.  
 
Another change in law occurred effective July 1, 2013.  A new law (AB 89) was passed 
that changed the Lanterman Act (California Welfare and Institutions Code) and it limited 
when regional centers could help with co pays or coinsurance.  Now regional centers can 
only help when the family or individual income is below 400% of the federal poverty 
level.  A chart is attached so you can see what this means based on family size. The law 
allows for some exceptions for people who have faced catastrophic or extraordinary 
circumstances and those with extraordinary medical expenses.  The law also states that 
we shall not pay insurance deductibles.  
 
Although RCEB, other regional centers, and many advocates were opposed to these 
changes to the law, the State of California enacted them. As these rules are now in law, 
new legislation would be required to change them.   
 
These changes to the law mean RCEB will need information on family or individual 
income before we know if we can help with co pays and coinsurance. We need to know if 
your income is above or below 400% of the federal poverty level.  Your case manager 
will tell you what documents are needed.  
 
We understand that these changes to the law may be difficult for you and your family. 
We do want to provide you with ongoing support. Your case manager is your most 
important resource but we will also have up to date information on our web site 
(www.rceb.org).  
 
 



FAQs  
 
 
 

FUNDING OF 
COPAYMENTS/COINSURANCE FOR 

SERVICES COVERED BY PRIVATE HEALTH 
INSURANCE 

 
 
What was the status of regarding copayments/coinsurance prior to July 1, 
2013? 

California Senate Bill 946 authored by Senator Steinberg and supported by many parent 
advocates was signed into law by the Governor on October 9, 2011. This bill required 
private health insurance regulated by the State of California to provide coverage for 
behavioral health treatment for persons with pervasive developmental disorder or autism.  
It went into effect on July 1, 2012.  Many individuals have transitioned from regional 
center to health insurance funding for these services over the last year.  Some families 
were required to meet deductibles and to pay copayments and coinsurance for these 
services.  Reginal Center of the East Bay (RCEB) was able to assist families with 
copayments/coinsurance. The Legislature provided monies for regional center funding of 
these payments through June 30, 2013. 

What changed? 

Effective July 1, 2013, new legislation (AB 89) added Section 4659.1 to the Lanterman 
Act (California Welfare and Institutions Code). This change in the law limits regional 
centers’ ability to fund copayments and coinsurance for services or supports identified in 
the individual program plan or individual family service plan (IPP/IFSP) that the 
individual or family is accessing through private insurance.   The governor proposed this 
change in law and the legislature approved Assembly Bill 89 that contained this change.   
Assembly Bill 89 is posted on our web site.  



Although RCEB, other regional centers, and many advocates were opposed to these 
changes to the law, the state of California enacted them.  New legislation would be 
required to change them.  

 

Under what circumstances can the regional center fund co pays/coinsurance? 

The following language describes the circumstances under which regional centers may pay 
copayments or coinsurance.  

 Regional centers may pay copayments or coinsurance for minors whose gross family 
income is less than 400 percent of the Federal Poverty Level. Regional centers may pay 
copayments or coinsurance for adults whose gross personal income is less than 400 
percent of the Federal Poverty Level  
 
 

Are there any circumstances when an exception can be made? 

 

The law specifies that in some cases when gross income exceeds 400 percent of the 
Federal Poverty Level but an extraordinary event, a catastrophic loss, or significant 
unreimbursed medical costs prevent the family from funding copayments or coinsurance, 
an exception may be made. 

 

If our family income is just a small amount above the 400 % of federal 
poverty level, can the regional center fund some part of my co pays? 

 No, the law does not allow this 

Can the regional center fund my child’s health insurance deductible? 

No, this law prohibits regional centers from paying health insurance deductibles. 

How can I find out what 400% of the federal; poverty level is for my family? 

A chart detailing 400% of federal poverty for different family sizes is on our web site.  

If I believe that our income does not exceed 400% of the federal poverty level 
and we need assistance with copayments/insurance, what do we need to do? 



You will need to provide your case manager with a complete copy of your most recent 
Federal Tax Form 1040.  It is best if you can send this to the case manager electronically. 
You can redact social security numbers.  These documents will be kept confidential.   
Fiscal staff will review the documentation to determine if RCEB can fund co 
pays/coinsurance. 

If we can, you will submit additional documentation on your actual 
copayments/coinsurance. 

If our income exceeds 400% of the federal poverty level but I believe we 
would qualify for an exception, what do we do? 

Contact your case manager to discuss your specific situation.  Each situation will be different and 
may require different information. 

 

Where can I find additional information and help with this process? 

Your case manager has been trained on the procedures to follow within the regional 
center review family/individual income level to determine whether we can help with 
copayments/coinsurance.  They will be your best source of information and have 
resources to help them with this process. RCEB is committed to providing you with 
ongoing support. 

We will also maintain current information on our web site at www.rceb.org .  
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� Lanterman Developmental Disabilities Act

� Regional Centers

� State Developmental Centers 

Background

4

Regional Centers

DC2
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State Developmental 
Centers & State 

Operated Facility

5

Population in CA Developmental Centers from 1994 
through December 2013

6

Population on January 29, 2014

• Agnews Developmental Center  0 
• Fairview Developmental Center  322 
• Lanterman Developmental Center  96
• Porterville Developmental Center  413 
• Sonoma Developmental Center  460 
• Canyon Springs  52 
• Sierra Vista  0 

• Total: 1,343 
7 8

HISTORY

Agnews
Developmental 

Center
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Residents of Agnews June 30 2004
Demographic Characteristics

Level of care

Regional Center Affiliations
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CENTER
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RCEB
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OTHER
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RCEB
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Individual 
Program Plan 

(IPP)

Partnerships

Permanent 
HousingEnhanced QA

Agnews
Staffing

UNIFIED 
PLAN (Closure 
of Agnews
Developmental 
Center)

Key 
Elements



Individualized Planning (Individual Program 
Plan IPP) 

Team participants: 
• Resident
• Family members 
• Licensed professionals 
• Direct care staff
• Agnews social workers
• Regional Center social workers  
• Advocates 

• Family members are 
integral part of IPP Team

• Small caseloads for 
regional center social 

workers 
• Development of Individual Transition Plan
• All supports in place 

before move

17 18

Permanent Housing
Housing Stock (AB 2100 – Bay Area Housing Plan)

• Pay for housing once

• Separation of ownership and provision of service  

Agnews Staff in the Community

• Residential Service Providers

• State staff working in the community

19

Partnerships
• Managed Health Care Plans & State Department of 
Social Services - Community Care Licensing (DDS-CCL)

• Development of Puente Clinic by GGRC, San Mateo 
County Behavioral Health Services and 
Health Plan of San Mateo

20



Enhanced Quality Management System

• Quality Service Review – detailed review and 
certification process

• Providers and QMS Specialists work together to
improve quality in the home in pursuit of meeting 

all expectations

21

Residential Models
• Specialized Residential Homes

• Supported Living

• SB 962 Homes - Adult Residential Facilities for 
Consumers with Special Health Care Needs (ARFPSHN) 

22

Specialized Residential Homes

• Serves individuals without skilled nursing needs
• Accessible with individual bedrooms for 3 or 4 

individuals
• Enriched staffing
• Negotiated rate

23 24

Supported Living

• Own apartment with customized supports to meet 
individual needs

• Tailored staffing 

• Negotiated rate



Senate Bill 962 Homes –
Adult Residential Facilities for Consumers with Special Health Care 

Needs (ARFPSHN) 

• Provides licensed nursing staff 24 hours/day, 7 
days/week

• Each resident has an Individual Health Care Plan
• Licensed by DSS-CCL
• Nursing care monitored by Regional Center
• Accessible; individual bedrooms for 4 or 5 persons; 

enriched staffing; negotiated rate 

25

962 Home –Panel Discussion
• Development

•Operation

•Challenges

26

Conclusion 

27

Why Closure Plan Worked

Resources

• http://www.dds.ca.gov/AgnewsClosure/docs/AGNEWSCLOSUREPLAN
_Finalw_Attachments.pdf

28
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Ability Bias

Clarissa Kripke, MD, FAAFP
Clinical Professor

UCSF Family and Community Medicine
kripkec@fcm.ucsf.edu
http://ODPC.UCSF.edu

March 6, 2014

Disclosures

I have no relationships with commercial 
interests.

This talk was developed in collaboration with 
Star Ford, author, blogger, disability  advocate 
https://ianology.wordpress.com/
http://divergentlabs.org/Home.aspx

Thank you to:

Regional Center Caseload v.1

Fact Book, 11th Ed: http://www.dds.ca.gov/FactsStats/docs/factbook_11th.pdf

Autism Case Growth

Ref DDS: http://www.dds.ca.gov/Autism/docs/AutismReport2003.pdf
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Hope & Fear

Ability Bias

Ability bias is the assumption that able‐bodied
people are the norm in society, and that people
who have disabilities must either strive to 
become that norm or should keep their 
distance.
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Braille, Gallaudet, Keller
The Story of Intellectual Disability
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Agnews Developmental Center
1889-2008

Telomeres
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need solid infrastructure 
beneath supports

Used with permission from David Wittie, ADAPT Texas

Our Mission

• Motivate with hope
• Protect our civil rights legislation
• Learn from history
• Follow the lead of self‐advocates
• Build housing and health care infrastructure
• Engage and organize politically
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Office of Developmental 
Primary Care

http://ODPC.ucsf.edu

(415) 476-4641 (office)
odpc@fcm.ucsf.edu
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Where it all began………….

April 5, 1977

4
March 6, 2014

1977 CBS Evening News- 504 Sit In

VTS 01 1 MP4.mp4
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Accessibility: It’s the law!

The Americans with Disabilities 
Act (ADA) provides a legislative 
framework for the entire USA

6
March 6, 2014

The ADA mandates accessibility and specialized 
transportation for . . .

. . . Persons with disabilities, 
including sensory and cognitive-
related disabilities & other 
mobility impairments 

7
March 6, 2014

The ADA applies to all modes of 
regulated public transportation

- streets and sidewalks
- bus
- rail
- air, ferries
- vans, minibuses, taxis

In terms of 
- universal design (“no barriers”)
- trained staff
- fares
- other areas

8
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Major components of accessible public 
transportation include

• Accessible sidewalks and crossings

• Accessible bus and rail features 

including tactile markings & audible 

announcements

• Paratransit services
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Accessible sidewalks & 
crossings are required 
for pedestrians to get 
to transit stops and 
stations

10
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Crossing the street at a Metro stop in San Francisc o

11March 6, 2014

Accessible rail services are found in several Bay 
Area cities and counties (Muni Metro, BART, San 
Jose’s light rail, etc.)

12March 6, 2014

Accessible bus services are found in every Bay Area  
county (Muni, AC Transit, SamTrans, Golden Gate 
Transit, and many others)
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Unlike accessible “fixed 
route” trains and buses, 
paratransit services are 
more direct, usually curb-to-
curb or door-to-door. 

14
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Dedicated sedans and regular taxis (including ramp 
taxis) usually provide paratransit services

15
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. . . as do vans or mini-buses.

16March 6, 2014

Paratransit services are 
available to eligible persons 
with disabilities when they 
are unable to use “fixed 
route” buses or trains, that 
are otherwise accessible, 
due to their disability.
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We can encourage persons with 
developmental disabilities:

- to be aware of their rights 
under the ADA

- to be aware of all their 
options for the use of public 
transportation

18
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Health and social service professionals can refer 
clients to fixed route service and to paratransit
services as appropriate.

• Contact the local transit or 
paratransit agency and 
have information and an 
application form sent to a 
person who may qualify for 
paratransit services.

19March 6, 2014

Parents and friends also have a role:

• Be aware of local bus, rail, and 
paratransit options, as well as other 
resources to promote independent 
living to the maximum degree possible.

• Encourage travel training for those 
who will benefit from independently 
using accessible fixed route public 
transportation.

20
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Dementia

•Worldwide, 35.6 Million people have 
dementia and there are 7.7 million new 
cases each year.
•Dementia is one of the major causes 
of disability & dependency among 
older people worldwide
•Dementia has a physical, 
psychological, social & economical 
impact on caregivers, families and 
society.
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Alzheimer's Disease

•An estimated 5.4 million Americans have 
Alzheimer’s disease.  This number has 
doubled since 1980.
•Alzheimer’s disease is the 6th leading 
cause of death among American adults, 
and the 5th leading cause of death for 
adults aged 65 years and older.
•Mortality rates for Alzheimer’s disease are 
on the rise, unlike heart disease and 
cancer death rates which are continuing to 
decline. 
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Challenges Caregivers Face 

•Balancing work and immediate family
•Financial challenges
•Unexpected legal Issues
•Care for loved ones
•Emotional and physical fatigue
•Anger (towards self, others)
•Denial
•Not understanding the illness
•Internalized guilt

23March 6, 2014

Travel Training

Travel training can:
•Provide the skills that an individual needs 
to identify and appropriately solve 
problems when they travel alone.

•Independent traveling can improve the 
quality of a person’s life - allows travel to 
employment, school, medical 
appointments, shopping and social events 
independently

24
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Travel Training
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Travel Training

26
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Travel Training
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Travel Training – One-on-One
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Travel Training – Group Orientation

Group Orientation is scheduled, drop-in 
information orientation open to all senior and 
persons with disabilities. At these sessions 
participants can learn:

•How to obtain Transit  information in accessible 
formats to help plan a trip

•How to route plan and ride

•Practice boarding an accessible bus; talk to a 
real driver

•Meet other riders, including seniors and 
persons with disabilities

•Hear about One-on-One Travel Training
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Some contact numbers to apply
for local paratransit services
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Some websites of Local paratransit providers
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21 Operators in the Bay Area
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Other Resources

-Easter Seals Project ACTION

-Independent Living Centers

-Other programs such as Lighthouse for 
the Blind (O&M Training)

-Individual Transit Agencies

-School-based programs

34March 6, 2014

Q & A
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For Additional Questions and Comments  Please 
contact:

Bruce Oka 
bruceoka55@gmail.com

Marc Soto
General Manager

Veolia Transportation Services, Inc. 
(415)351-7010

Marc.soto@veoliatransdev.com

March 6, 2014 36

Thank you!
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The New DSM 5 &
Autism

Robert L. Hendren, D.O.
Professor & Vice Chair of Psychiatry

Director, Child and  Adolescent Psychiatry
University of California, San Francisco

Faculty Disclosure

• Robert L. Hendren, DO, is currently a 
member of Advisory Boards for BioMarin
Pharmaceutical Inc., Forest Laboratories, and 
Janssen, and has received financial support 
for clinical trials in the past year from Autism 
Speaks Inc, BioMarin Pharmaceutical Inc., 
Curemark, Forest Laboratories, Vitamin D 
Council, and the National Institute of Mental 
Health. 

DSM IV - Pervasive 
Developmental Disorders, 

Autism Spectrum Disorders

• Autistic disorder, high functioning autism

• Asperger’s disorder

• PDD NOS 

• Rett’s syndrome

• Childhood Disintegrative Disorder

PDD NOS, pervasive developmental disorder not otherwise specified
American Psychiatric Association. Diagnostic and Statistical Manual of Mental 
Disorders (4th ed, text revision). Washington, DC: 2000. 

Autism Spectrum Disorders 
Signs and Symptoms

• Impaired social interaction
− Lack of empathy, impaired nonverbal 

communication, failure to develop relationships, lack 
of reciprocity

American Psychiatric Association. Diagnostic and Statistical Manual of Mental 
Disorders (4th ed, text revision). Washington, DC: 2000. 



Autism and Impaired Social 
Skills 1

• Children with autism attach to their mothers2

• Do not engage in attention-sharing behaviors3

• Do not recognize emotional expression, gesture 
and non-verbal vocalizations1

• Do not know social (pragmatic) rules of 
interpersonal communication1

• Deficit in joint attention, theory of mind, affective 
reciprocity3

�A.

1Tanguay PE. J Psychiatry Neurosci. 1999;24:95-96; 2Oppenheim D et al. Child Dev. 
2009;80:519-527; 
3Robertson JM et al. J Am Acad Child Adolesc Psychiatry. 1999;38:738-745.

Autism Spectrum Disorders 
Signs and Symptoms (cont’d)

• Restricted, repetitive, stereotyped behaviors
− Excessive circumscribed preoccupations, inflexible, 

motor mannerisms, preoccupation with parts of whole, 
difficulty with transitions

• Language abnormalities
• No significant language delay or cognitive 

delay in Asperger’s syndrome, not 
schizophrenia

American Psychiatric Association. Diagnostic and Statistical Manual of 
Mental Disorders (4th ed, text revision). Washington, DC: 2000. 

Autism Spectrum Disorder 
(DSM-5)

• New name for category which included autistic 
disorder, Asperger’s disorder, childhood 
disintegrative disorder, and pervasive 
developmental disorder NOS

• Three domains become two: 
1. Social/communication deficits
2. Restricted, repetitive patterns of behavior, 

interests, or activities

• Several social/communication criteria were merged 
and streamlined to clarify diagnostic requirements
American Psychiatric Association. Diagnostic and Statistical Manual of Mental 
Disorders (5th ed), APPI, Washington, DC

ASD DSM-5 Criteria

Meet criteria A, B, C, D & E including all 3 in A
A. Persistent deficits in social communication 
and social interaction across contexts:
• Social-emotional reciprocity (e.g. sharing interests, 

emotions, or affect; initiation; response)
• Non-verbal communicative behaviors (e.g. eye 

contact, body language, facial expression, gestures
• Developing, maintaining & understanding 

relationships (e.g. adjusting behavior, imaginative 
play, making friends)



ASD DSM-5: Criteria (cont)

B. Restricted, repetitive patterns of behavior, 
interests or activities; at least 2 of the following:

• Stereotyped/repetitive speech, motor movements 
or use of objects

• Excessive  adherence to routines/rituals or 
excessive resistance to change

• Highly restricted fixated interest, abnormal in 
intensity or focus

• Hyper/hypo reactivity to sensory input or unusual 
interest in sensory aspects of the environment

ASD DSM-5: Criteria (cont)

C. Symptoms must be present in early childhood 
(but may not become fully manifest until social 
demands exceed limited capacities; or masked 
by learned strategies)

D. Symptoms cause clinically significant 
impairment

E. Not better explained by Intellectual Disability 
(ID) or Global Developmental Delay

ASD DSM-5: Severity Level

3 levels of severity (not for service eligibility) 
• Level 1: Requiring Support (HFA)

– Difficulty initiating social interaction
– RRB’s cause significant interference

• Level 2: Requiring Substantial Support 
– Marked deficits in verbal and nonverbal skills
– RRB’s obvious to causal observer; distress 

• Level 3: Requiring Very Substantial Support
– Severe deficits in verbal and nonverbal skills
– Preoccupations & RRB’s markedly interfere

ASD DSM-5 Notes and 
Specifiers

• Note: Individuals with a well-established DSM-IV 
diagnosis of autistic disorder, Asperger’s disorder 
or PDD-NOS should be given the diagnosis of ASD

• Specify if 
– W or W/O intellectual impairment
– W or W/O language impairment
– Associated with known medical or genetic condition or 

environmental  factor (Rett’s, epilepsy, FAS)
– Associated with another neurodevelopmental, mental or 

behavioral disorder (ADHD, dev coordination d/o, 
disruptive behavior, impulse –control or CD, etc)

– With catatonia (slowing, freezing)



ASD DSM-5: Other:

• Receptive and expressive language considered 
separately

• RRB’s were present during childhood but may not 
be present in adulthood

• Best predictors of prognosis are the association of 
ID and/or language impairment

• 15% associated with known genetic mutation

ASD  Differential DX (DSM-5)

• Rett Syndrome
• Selective Mutism
• Language Disorders and Social (pragmatic) 

Communication Disorder
• Intellectual Disability (ID) w/o ASD)
• Stereotyped Movement Disorder
• Attention-Deficit Hyperactivity Disorder 

(ADHD)
• Schizophrenia

ASD Comorbidity (DSM-5)

• 70% with ASD may have one comorbid disorder 
and 40% may have 2 or more

• ID and structural language disorder
• ADHD
• Developmental coordination disorder
• Anxiety Disorders
• Depressive Disorders
• Bipolar Disorder
• Aggression – 53% - younger; assoc with medical comorbidities1

• Sleep, feeding, GI issues
1Mazurek MO Research in ASD, 2013; 455-465

Social (Pragmatic) 
Communication Disorder

A. Persistent difficulties in pragmatic or social 
uses of verbal & nonverbal communication

- Deficits in using communication for social 
purposes in appropriate manner

- Impairment in ability to change communication 
to match context

- Difficulties following rules for conversation and 
storytelling (e.g. taking turns, rephrasing)

- Difficulties understanding what is not explicitly 
stated and nonliteral or ambiguous meanings 
of language



Social (Pragmatic) 
Communication Disorder

B. Deficits result in functional limitations
C. Onset is in early developmental period (but 

deficits may not become manifest until 
later)

D. Symptoms not attributable to another medical 
or neurological condition or to low abilities 
in word structure or grammar or better 
explained by ASD, ID, GDD or another 
mental disorder.

Social (Pragmatic) 
Communication Disorder

• Result in functional limitations in effective 
communication, social participation, social 
relationships, academic achievement, or 
occupational performance

• ADHD, behavioral problems and LD more 
common.

• Outcome is variable
• Fam Hx of ASD, communication disorders or 

LD more common
• DDX – ASD, ADHD, Social anxiety disorder, 

ID and GDD

Global Developmental 
Delay

• Children under age 5 when the clinical 
severity level cannot be reliably assessed.

• Fails to meet expected developmental 
milestones in several areas.

Language Delay DDx

• Autism Spectrum Disorder
• Hearing loss
• Mental retardation
• Expressive-receptive language disorder
• Verbal Apraxia
• Seizures (e.g. Landau-Kleffner Syndrome; 

acquired epileptic aphasia)
• Neurodegenerative Disorder
• Mitochondrial/metabolic Disorder



ADHD and ASD

• Clinically significant symptoms of ADHD have 
been reported in 16 to 66% of children with 
ASD1

• Greater impairment in adaptive functioning 
and poorer  health related quality of life in 
children with ASD and ADHD than when there 
are fewer ADHD symptoms2

• Now allowed as a comorbidity in DSM-5

1Hanson, JADD, 2012 epub;; Sikora, Pediatrics 2012, 130 2:s91-7 ; 

Justification & Controversy 
Regarding Change

• No consistent differences in diagnostic practices for 
autism, Asperger’s disorder, and PDD NOS

• Lack of evidence for differentiation
• Delays in language not unique or universal
• Diagnosis may change over time
• Problem with loss of identity, stigma, and 

qualification for services 
• Comparative testing and field testing not conclusive
• More severely affected children not likely to lose dx

Swedo SE, Baird G, Cook EH Jr, Happé FG, Harris JC, Kaufmann WE, King BH, Lord
CE, Piven J, Rogers SJ, Spence SJ, Wetherby A, Wright HH. Commentary from the
DSM-5 Workgroup on Neurodevelopmental Disorders. J Am Acad Child Adolesc
Psychiatry. 2012 Apr;51(4):347-9.

Asperger’s Disorder and 
DSM 5

• Meta-analysis of 52 studies
- Individuals with AspD had significantly higher full-scale IQ, 

verbal IQ (VIQ), and performance IQ (PIQ) than did 
individuals with HFA; 

- individuals with AspD had significantly higher VIQ than 
PIQ; and (c) VIQ was similar to PIQ in individuals with 
HFA. 

- These findings seem to suggest that AspD and HFA are 
two different subtypes of Autism. 

(Chiang HM et al, JADD, 2013, Dec 22)

Asperger’s Disorder and 
DSM-5

• 125 studies compared AsD and AD
- 30 studies concluded that AsD and AD were similar 

conditions while 95 studies found quantitative and 
qualitative differences between them. 

- 37 studies compared PDDNOS with AD. Nine of these 
concluded that PDDNOS did not differ significantly from 
AD while 28 reported quantitative and qualitative 
differences between them. 

- These findings do not support the conceptualization of AD, 
AsD and PDDNOS as a single category of ASD. 

(Tsai & Ghaziuddin, JADD, 2013, Jun 27)



Prevalence of ASD with 
DSM-5

• Of 210 participants who met DSM-IV-TR criteria for 
a PDD [i.e., autistic disorder, Asperger's disorder 
and pervasive developmental disorder-not 
otherwise specified (PDD-NOS)], only 57.1 % met 
DSM-5 criteria (specificity = 1.0) for autism 
spectrum disorder when criteria during diagnostic 
assessment. 

• High-functioning individuals (i.e., Asperger's 
disorder and PDD-NOS) were less likely to meet 
DSM-5 criteria than those with autistic disorder. 

• A failure to satisfy all three criteria in the social-
communication domain was the most common 
reason for exclusion (39 %). 

(Young & Rodi, JADD, 2013, Sep 22)

Prevalence of ASD with 
DSM-5

• 4,453 children with DSM-IV clinical PDD diagnoses 
and 690 with non-PDD diagnoses (e.g., language 
disorder). Items from ADI-R and ADOS were 
matched to DSM-5 criteria and current DSM-IV 
criteria when compared with clinical diagnoses

• Based on just parent data, the proposed DSM-5 
criteria identified 91% of children with clinical DSM-
IV PDD diagnoses. Sensitivity remained high in 
specific subgroups, including girls and children 
under 4. 

• The specificity of DSM-5 ASD was 0.53 overall, 
while the specificity of DSM-IV ranged from 0.24, 
for clinically diagnosed PDD not otherwise 
specified (PDD-NOS), to 0.53, for autistic disorder. 
(Huerta M … Lord C. Am J Psychiatry. 2012 Oct;169(10):1056-64)

Prevalance of ASD with 
DSM-5

• Among the 6577 children classified by the ADDM 
Network as having ASD based on the DSM-IV-TR, 
5339 (81.2%) met DSM-5 ASD criteria. 

• Similar for boys and girls but higher for those with than 
without ID (86.6% and 72.5%, respectively; P & 
lt; .001). 

• 304 children met DSM-5 ASD criteria but not current 
ADDM Network ASD case status.

• ASD prevalence per 1000 for 2008 would have been 
10.0 (95% CI, 9.6-10.3) using DSM-5 criteria 
compared with the reported prevalence based on 
DSM-IV-TR criteria of 11.3 (95% CI, 11.0-11.7). 

Maenner MJ, et al JAMA Psychiatry. 2014 Jan 22
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Sep;17(5):507-9
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Trouble With Transitions 

Does My Child Have Autism? 

Susan Bacalman, M.S.W. 
Robert L. Hendren, D.O.  

Case Presentation 

Identifying Information 
Arthur, a 10 year old boy lives with his parents, an older sister and a younger brother. 

Chief Complaint 
Arthur’s parents are seeking a second opinion about possible diagnoses of attention-deficit/hyperactivity 
disorder (ADHD) and obsessive-compulsive disorder (OCD). They mention having recently read an article 
describing autism that gave them new insight regarding possible causes for their son’s behavioral 
problems.   

History of Present Illness 
Arthur’s behaviors of concern have been present since early childhood.  He is easily distracted, fidgety, 
always out of his seat, and unable to wait his turn. The compulsive and rigid behaviors that he has 
exhibited since he was much younger have become more pronounced. He does not do well if there are 
changes in his routine. He becomes upset if his mother does not always drive the same route, and he 
flies into a rage if she changes their afternoon schedule. Arthur’s early preoccupation with cars has 
intensified. At school he responds angrily if rules are not followed exactly as he thinks they should be.    

Arthur’s parents feel that his play behavior has always been unusual. He is more interested in taking 
toys apart than engaging in pretend play. Arthur makes no effort to interact with children in the 
neighborhood and does not know how to respond when they approach him. He struggles to share and 
take turns at school. His teacher and the principal view his behavior as oppositional. His parents, 
however, suspect that he has difficulty understanding the give and take in relationships. 

Past Psychiatric History 
Arthur’s parents had vague concerns during his first year as it was difficult to get him to smile back at 
them.  From the time he was a toddler he seemed less emotionally expressive and “harder to read” than 
his siblings. As a preschooler he did not enjoy playing dress up or other imaginative games. He did not 
seek his parents’ praise when he made elaborate constructions with his Lego blocks. He displayed no 
empathy towards children who may have injured themselves while playing or who were emotionally upset 
and he made no efforts to comfort them.  

When he entered kindergarten at age 5, Arthur behaved aggressively towards classmates when they 
invaded his physical space. He appeared not to understand how to engage with other children in 
conversation or in play. He did not participate in group games such as hide-and-seek and did not join in 



when the other children were pretending to be Super Heroes. At recess he usually went off by himself. As 
Arthur progressed through the early elementary grades, his behavior problems worsened. He was 
frequently suspended from school because he would become agitated and aggressive especially in loud 
and overstimulating settings such as the playground at recess. 

Medical History 
Over the years, his parents obtained several evaluations for Arthur, including psychoeducational 

testing. A psychiatrist prescribed several  medications including clonidine, stimulants and Paxil. None 
were effective and each caused unpleasant side effects.  
      A neurologist evaluated Arthur at age 6 because his parents reported that he periodically “spaced 
out.” The results of the electroencephalogram and hearing and vision tests were normal. The neurologist 
noted motor clumsiness, difficulty holding a pencil correctly, and poor handwriting. 

Developmental History 
Arthur was the product of a normal, full-term pregnancy and uncomplicated delivery. No problems were 
noted during his early infancy. He walked at age 12 months and began using single words between 24 
and 28 months. He rapidly progressed from using single words to using complex sentences. Although 
grammatically correct, his speech had a stilted and pedantic quality. He often greeted other people by 
asking them what make and model car they owned and then reeled off a list of facts about them. His 
parents often had to prompt him to respond to others’ comments and to look at them while speaking.   

Finding adequate educational services for Arthur has been difficult. On numerous psychoeducational 
assessments, his IQ has been in the average range with superior to gifted abilities in information and 
block design. Despite Arthur’s high cognitive abilities, he was withdrawn from a regular classroom due to 
his behavior problems, including inattention and impulsivity, and placed in an alternative program for 
children with severe behavior disturbances. He was lost in this program and easily targeted for teasing by 
his more socially competent classmates. 

Social History 
Arthur’s parents are college educated professionals. There are no significant family stressors and no history 
of abuse or neglect. 

Family History 
A second-degree relative on the paternal side has ADHD. No other psychiatric or learning problems are 
present in either parent or the extended family. 

Mental Status Examination 
Arthur was an appropriately dressed, attractive 10-year-old boy. He appeared restless, fidgeting in his 
seat. He was not interested in answering questions and instead asked the interviewer what type of car 
she drove. Once she responded, he immediately listed all of her vehicle’s design features and 
commended her on her choice. When Arthur talked about the technicalities of cars, his eye contact 
improved and his tone of voice became more expressive. Otherwise, it was difficult to engage Arthur in 
conversation. He acknowledged that he did not have many friends but could not explain why this was so. 
Given his limited range of facial expressions and inability to describe his feelings, it was difficult to assess 
the quality of Arthur’s mood. He denied ever wanting to hurt himself, and his mother never observed him 
losing interest in favorite activities. Sleep and appetite were normal. Arthur denied hearing voices or 
seeing things that were not present, and his mother never observed him responding to internal stimuli. 

Diagnostic Measures 
In addition to taking a comprehensive history and observing Arthur, we administered the Social 



Communication Questionnaire (SCQ; Rutter et al. 2003) to his parents and conducted the Autism Diagnostic 
Observation Schedule—Second Edition (ADOS-2; Lord et al. 2012) with Arthur. These instruments are used 
to facilitate the detection of autism spectrum disorders in children and adolescents. 

Diagnostic Formulation 

According to DSM-5, an autism diagnosis is based on impairments in two domains: social communication 

and social interaction comprise one domain and restricted, repetitive behaviors and interests make up the 

second. For an individual to meet diagnostic criteria all three items in the social communication domain 

are required and at least two of the four repetitive behaviors and interests must also be present. 

Arthur’s history and current presentation are consistent with the DSM-5 diagnostic criteria for ASD. He 

meets criteria for all three social-communication symptoms. His limited social emotional reciprocity is 

evident in his challenges carrying on a back and forth conversation and sharing his interests. He has a 

history of difficulties with turn taking and sharing at school, and when he was younger he did not like to 

join in early social games. He has seemed oblivious to other children’s distress and does not offer them 

comfort. 

Arthur’s parents recognize that he has had longstanding problems with his nonverbal communication—in 

his first year he did not look at them when babbling and he continues to have poor eye contact. He has 

never pointed to things of interest and has always had a limited range of facial expressions which has 

made it difficult to gauge his emotions and feelings. 

Arthur also has had difficulties developing and maintaining age appropriate relationships. He has been 

disinterested in playing with children in his neighborhood or making friends with them. At recess he does 

not join in imaginative games or do role-play with peers and he is typically off by himself. 

Regarding the second domain, Arthur demonstrated several repetitive or restricted behaviors and 

interests when young and continues to do so. He cannot tolerate changes in his routine and insists his 

mother drive the same route. His early preoccupation with the makes and models of cars has evolved into 

an intense focus on their technical specifications. Arthur has always been hyper-reactive to sensory input-

- loud (noisy) and overstimulating environments are often the cause of his agitation and distress.   

Although Arthur’s parents and several professionals missed the early signs that he had autism his 

symptoms were present from early childhood. DSM-5 requires that symptoms of ASD be present from 

early childhood (which they were in Arthur’s case) though it acknowledges that they may not be fully 

evident until later. 

In documenting Arthur’s diagnosis, his co-occurring ADHD should be specified. Severity levels are also 

included in DSM-5. Arthur requires substantial support in dealing with his social communication deficits. 

His extreme difficulty coping with changes in his routine requires substantial support as well. 

 

Clinical Diagnosis: 

Autism spectrum disorder associated with ADHD (314.01) requiring substantial support 
for deficits in social-communication and requiring substantial support for restricted, 



repetitive behaviors, without accompanying intellectual impairment or language 
impairment.  

Lord C, Rutter M, DiLavore PC, et al. Autism Diagnostic Observation Schedule, Second Edition (ADOS-2). Torrance, 
CA: Western Psychological Services, 2012 

Rutter M, Bailey A, Lord, C: Social Communication Questionnaire. Torrance CA: Western Psychological Services, 
2003 
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DSM V: 

Attention-Deficit/Hyperactivity Disorder
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Fidgety Phil
Let me see if Philip can
Be a little gentleman
Let me see, if he is able
To sit still for once at table
Thus Papa bade Phil behave;
And Mamma look’d very grave.
But fidgety Phil,
He won’t sit still;
He wriggles and giggles, 
And Then, I declare
Swings backwards and forwards
And tilts up his chair, 
Just like any rocking horse;

Fidgety Phil
“Philip! I am getting cross!”
See the naughty restless child
Growing still more rude and wild.
Till his chair falls over quite.
Philip screams with all his might.
Catches at the cloth, but then
That makes matters worse again.  
Down upon the ground they fall.   
Glass, plates, knives, forks and all.
How Mamma did fret and frown.
When she saw them tumbling down!
And Papa made such a face!
Philip is in sad disgrace.
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Fidgety Phil
Where is Phillip, where is he?
Fairly cover’d up you see!
Cloths are all lying on him;
He has pulled down all upon 
him.
What a terrible to do!

Poor Papa and poor Mamma
Look quite cross, and wonder 
how
They shall make their dinner 
now.

ADHD in DSM:  Revision with each iteration

DSM-I (1952):  in response to pressures in psychiatry for a 
standardized classification system that reflected the changing 
face of the field. 

DSM-II (1968): introduced the “Hyperkinetic reaction of 
childhood” characterized by “overactivity, restlessness, 
distractibility, and short attention span.”

DSM-III (1980): Renamed “Attention deficit disorder with 
hyperactivity” Required a minimum number of symptoms of 
inattention, impulsivity, and hyperactivity. 
A second subtype, “attention deficit disorder without 
hyperactivity” described individuals fulfilling criteria for 
inattention and impulsivity but not hyperactivity. 

DSM-IV (1994): 
“Attention deficit/hyperactivity disorder” 

• The list of symptoms was expanded and divided into 
domains of inattention and hyperactivity/impulsivity.

• Established 3 subtypes—
1. Predominantly inattentive type
2. Predominantly hyperactive/impulsive type
3. Combined type
[Restrictive predominantly inattentive subtype]

DSM-IV-TR (2000)

ADHD: Hyperactive/Impulsive 

OFTEN…

• Fidgets
• Can’t stay in seat
• Restless
• Loud, noisy
• Always “on the go”
• Talks excessively
• Blurts out
• Impatient (waiting turn)
• Instrusive
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ADHD: Inattentive 

OFTEN…

• Careless errors, inattentive to detail
• Sustains attention poorly
• Appears to not listen  [may be called “lazy”]
• Follows through poorly on obligations
• Disorganized
• Avoids or dislikes sustained mental  effort
• Loses needed objects
• Easily distracted
• Forgetful 

ADHD: Diagnostic Criteria
DSM-V (2013)

• Inattention: minimum of 6/9 behaviors

• Hyperactivity/Impulsivity: min. of 6/9 behaviors
• Duration: >6 months
• Impairment: negatively impacts directly on social 

and academic/occupational activities

….to a degree that is inconsistent with developmental level 

ADHD: Diagnostic Criteria
DSM-V (2013)

Present before 12 years of age (<7 yrs in DSM-IV)
Why the change?

*Some ADHD behaviors not prominent until  
educational and social demands are greater.

* Research shows children identified at 7 yrs. or 
later have a similar course, severity, 
outcome and treatment response.

ADHD: Diagnostic Criteria
DSM-V (2013)

Behaviors documented at home, school, w/ 
friends or relatives, in other activities

Evidence of impairment in academic and/or 
social function (Adolescent-occupational)

“…..evidence that symptoms interfere with 
or reduce the quality of social, academic or 
occupational functioning.”
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DSM-5: What’s new for ADHD
• Neurodevelopmental Disorder

Includes Autistic Spectrum Disorders, Intellectual  
Disabilities, Communication Disorders, Learning Disorders 
and Motor Disorders

• If >17 yo: only 5 criteria needed in each domain
• Autistic Spectrum Disorder not excluded
• In genetic conditions, ADHD presentation 

should be a separate diagnosis
• Descriptive examples of behaviors

ADHD in syndromes associated with 
significant developmental disabilities

• Fetal alcohol syndrome 
• Fragile X syndrome
• Angelman syndrome
• Prader-Willi syndrome
• Tourette syndrome
• Turner syndrome 
• Williams syndrome

Hagerman RJ. Neurodevelopmental Disorders: Diagnosis and 

Treatment (1999) New York: Oxford University Press.

DSM-5: What’s new for ADHD

• Neurodevelopmental Disorder
Includes ASD and Intellectual Disabilities, Communication 
Disorders, Learning Disorders and Motor Disorders

• If >17 yo: only 5 criteria needed in each domain
• Autistic Spectrum Disorder not excluded
• In genetic conditions, ADHD presentation 

should be a separate diagnosis
• Descriptive examples of behaviors

DSM-5 
Inclusion of clinical examples of behaviors

• Often difficulty organizing tasks and activities
Difficulty managing sequential tasks                         
Difficulty keeping materials and belongings in order                                 
Messy, disorganized work                                                                                                                         
Poor time management 
Fails to meet deadlines

• Often forgetful in daily activities
Doing chores, running errands                    
For older adolescents and adults:                                   

returning calls, paying bills, 
keeping appointments

•
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DSM-5 
Inclusion of clinical examples of behaviors

Often “on the go,” acting as if “driven by a motor” 
Unable to be comfortable being still for extended 

time, as in restaurants, meetings                                                                
May be experienced by others as being restless or 

difficult to keep up with
Often interrupts or intrudes on others 

Butts into conversations, games, or activities
May start using other people’s things without asking 

or receiving permission  
For adolescents and adults, may intrude into or take 
over what others are doing)

Getting the diagnosis right
• Interview parents and child and
• ADHD specific behavioral checklist          

Vanderbilt Assessment Scale
18 ADHD symptoms:    Never, Occasionally,                    

Often,Very Often
Coexisting anxiety, depression, oppositional behaviors,
conduct disorder, learning disabilities, educational    
achievement

http://www.anthem.com/ca/provider/f4/s1/t0/pw_b135931.pdf 
http://dss.mo.gov/mhd/cs/psych/pdf/adhd_rating_teacher.pdf

Getting the diagnosis right

• Teacher narrative or behavior checklist              
“Tell me about Joey in class…about his 
behavior and learning style”

• Screen for mental health disease and LD
• Knowledge about the family

ADHD:  Co-existing Conditions
• Oppositional Defiant Disorder 25%                 

(w/ or w/o aggression)
• Anxiety Disorder 15-20%
• Conduct Disorder 10%
• Depressive Disorder 5-10%  
• Learning disorders 15-20% 
• OCD , PTSD, Tourette’s Syndrome
• Environmental stressors
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Disruptive Mood Dysregulation Disorder 
(DMDD)

• A new category in DSM-5

• Persistently negative affect (sadness or 
irritability) w/ severe recurrent temper 
outbursts occurring ≥ 3 times per week.

• To be distinguished from Severe Combined 
type ADHD w/ Aggression

ADHD  Tool Kit
American Academy of Pediatrics and NICHQ

• Includes Vanderbilt checklist of ADHD behaviors and      co-existing mental health and learning disabilities
• Medication table
• Parent Information (Parent Behavior Training; Communication w/school)
• Tool kit available at 

American Academy of Pediatrics                         (888) 227-1770  www.aap.org/bookstore
http://www.nichq.org/resources/toolkit/

• AAP: ADHD: What Every Parent Needs to Know 
Michael Reiff, M.D. ed. 2011       (800) 433-9016

ADHD in Primary Care: Making it Work
(“I can’t do this w/ time limits in primary care!”)

• Assuming that 60 minutes is necessary 
for a comprehensive evaluation…..

• Three  20 minute office visits
• Multiple visits may be better than a 

single one
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Caveats

• ADHD in preschool-age children
• ADHD in Adolescents
• American Academy of Pediatrics Evidence-

Based Guideline to Diagnosis & Treatment 
of ADHD

What do we know about the natural 
history of children w/ ADHD?

• Preschool-age presentation
• School-age: most frequent presentation
• Prevalence 7-8% (across most cultures studied)
• In a school-age child with an ADHD diagnosis:

* 2/3 persist into adolescence
(less hyperactivity in some)

* 1/3 persist as adults

Preschool ADHD
• Diagnostic Challenge: separating normal 

preschool-age activity level and inattentiveness 
from ADHD

• Teaching parents BEHAVIOR MANAGEMENT is 
first-line therapy: Parent Behavior Training                                                                  
Charach A et al. Pediatrics 2013: 131(5)  e1584 -e1604  

• STIMULANT MEDICATION is effective but w/ less 
predictability and increased side effects including 
low mood, irritability, somatic complaints, and 
insomnia. 
Greenhill L et al. J Amer Acad Ch Adol Psychiatr 2006; 45:1284-1293

ADHD in Adolescence
• Impulsive and inattentive behaviors predominate 

Impact on learning and social skills  
• Major developmental tasks: 

IDENTITY formation (Erikson) 
FORMAL OPERATIONS (Piaget)

• Medication diversion
• Driving accidents
• Substance abuse risks: 15 yo--35% v. 20% 

Medication treatment: no effect on rate                                           
Jour Amer Acad Ch Adol Psych. 2013; 52:250.
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ADHD: AAP Diagnosis & Treatment Guideline
Evidenced-based recommendations

Pediatrics (2011)128:  (doi: 10.1542/peds.2011-2654) 

• Inattention, hyperactivity, impulsivity, academic 
underachievement, behavior problems----initiate an 
ADHD evaluation

• DSM criteria---gold standard
• Evidence of behaviors from parents and classroom 

teacher (duration, intensity and functional 
impairment)

• Co-existing conditions (learning disabilities and 
mental health conditions)

• Other diagnostic tests not routinely indicated

Culture-Related Diagnostic Issues
DSM V

• ADHD prevalence rates across regions appear 
attributable to 

Different diagnostic practices
Cultural variations in attitudes toward or    

interpretations of children’s behaviors
ADHD <African Americans and Latinos c/w

Caucasian populations
DuPaul G et al. Juan: a 9- year old Latino boy with ADHD. J Dev Behav Pediatr
(2007)28(1):53.

Figure 1

Source: Journal of the American Academy of Child and Adolescent Psychiatry 2014; 53:34-46.e2 (DOI:10.1016/j.jaac.2013.09.001 )
Copyright © 2014  Terms and Conditions

Figure 2

Source: Journal of the American Academy of Child and Adolescent Psychiatry 2014; 53:34-46.e2 (DOI:10.1016/j.jaac.2013.09.001 )
Copyright © 2014  Terms and Conditions
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PERFORMANCE:      Above                              Somewhat  
How is your child doing?     Excellent          Average      Average     of a Problem     Problematic 
1.  Rate how your child is doing in school overall.  1 2 3 4 5 
2.  How is your child doing in reading?   1 2 3 4 5 
3.  How is your child doing in writing?   1 2 3 4 5 
4.  How is your child doing in math?   1 2 3 4 5 
5.  How does your child get along with you?   1 2 3 4 5 
6.  How does your child get along with brothers and sisters?  1 2 3 4 5 
7.  How does your child get along with others his/her own age? 1 2 3 4 5 
8.  How does your child do in activities such as games or team play? 1 2 3 4 5 

If more than six items from questions 1 - 9 or 10 -18 are rated 2 or 3,  
how old was your child when you first noticed these behaviors? _______ 

 
Vanderbilt ADHD Diagnostic Parent Rating Scale 

Parent’s Name: ____________________  Today’s Date: ___________  Child’s Name: ______________________ Age: ____ 
 

Directions: Each rating should be considered in the context of what is appropriate for the age of your child and 
should reflect that child’s behavior in the last 6 months.  
Is this evaluation based on a time when the child    was on medication     was not on medication     not sure? 
BEHAVIOR:                                                                                                                             never   occasionally    often    very often 
 

1.   Does not pay attention to details or makes careless mistakes;  0 1 2  3 
 for example, homework. 
2.   Has difficulty attending to what needs to be done.   0 1 2  3 
3.   Does not seem to listen when spoken to directly.   0 1 2  3 
4.   Does not follow through when given directions and fails to finish things.  0 1 2  3 
5.   Has difficulty organizing tasks and activities.  0 1 2  3 
6.   Avoids, dislikes, or does not want to start tasks that require ongoing mental effort.  0 1 2  3 
7.   Loses things needed for tasks or activities (assignments, pencils, or books).  0 1 2  3 
8.   Is easily distracted by noises or other things.  0 1 2  3 
9.   Is forgetful in daily activities.  0 1 2  3 
10. Fidgets with hands or feet or squirms in seat.  0 1 2  3 
11. Leaves seat when he/she is supposed to stay in his/her seat.  0 1 2  3 
12. Runs about or climbs too much when he/she is supposed to stay seated.  0 1 2  3 
13. Has difficulty playing or starting quiet games.  0 1 2  3 
14. Is “on the go” or often acts as if “driven by a motor”.  0 1 2  3 
15. Talks too much.  0 1 2  3 
16. Blurts out answers before questions have been completed.  0 1 2  3 
17. Has difficulty waiting for his/her turn.  0 1 2  3 
18. Interrupts or bothers others when they are talking or playing games.  0 1 2  3 
19. Argues with adults.  0 1 2  3 
20. Loses temper.    0 1 2  3 
21. Actively disobeys or refuses to follow an adult’s requests or rules.   0 1 2  3 
22. Bothers people on purpose.   0 1 2  3 
23. Blames others for his/her mistakes or misbehaviors.   0 1 2  3 
24. Is touchy or easily annoyed by others.  0 1 2  3 
25. Is angry or bitter.   0 1 2  3 
26. Is hateful and wants to get even.   0 1 2  3 
27. Bullies, threatens, or scares others.   0 1 2  3 
28. Starts physical fights.   0 1 2  3 
29. Lies to get out of trouble or to avoid jobs (i.e., “cons” others).   0 1 2  3 
30. Skips school without permission.   0 1 2  3 
31. Is physically unkind to people.   0 1 2  3 
32. Has stolen things that have value.   0 1 2  3 
33. Destroys others’ property on purpose.   0 1 2  3 
34. Is physically mean to animals.   0 1 2  3 
35. Has set fires on purpose to cause damage.   0 1 2  3 
36. Has broken into someone else’s home, business or car.   0 1 2  3 
37. Has stayed out at night without permission.   0 1 2  3 
38. Has run away from home overnight.   0 1 2  3 
39. Is fearful, anxious, or worried.   0 1 2  3 
40. Is afraid to try new things for fear of making mistakes.   0 1 2  3 
41. Feels useless or inferior.   0 1 2  3 
42. Blames self for problems, feels at fault.   0 1 2  3 
43. Feels lonely, unwanted, or unloved; complains that “no one loves him/her”.  0 1 2  3 
44. Is sad, unhappy, or depressed.   0 1 2  3 
45. Feels different and easily embarrassed.   0 1 2  3 
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How to score the parent checklist 

A. For questions 1–9, add up the number of questions where the teacher circled a 2 or 3. 
B. For questions 10–18, add up the number of questions where the teacher circled a 2 or 3. 
C. For questions 36–43, add up the number of questions where the teacher circled a 4 or 5. 
 
ADHD Predominantly Inattentive subtype (1 and 2): 

At least 6 of questions 1–9 must score a 2 or 3 and  
At least 1 of questions 36–43 must score a 4 or 5 

 
ADHD Predominantly Hyperactive/Impulsive subtype 

At least 6 of questions 10–18 must score a 2 or 3 and  
At least 1 of questions 36–43 must score a 4 or 5 

 
ADHD Combined Inattention/Hyperactivity subtype  

At least 6 of questions 1–9 must score a 2 or 3 and  
At least 6 of questions 10–18 must score a 2 or 3 and  
At least 1 of questions 36–43 must score a 4 or 5 

 



  

 

PERFORMANCE:   Above                                      Somewhat  
Academic Performance                                    Excellent          Average            Average        of a Problem     Problematic 
1.   Reading    1 2 3 4 5 
2.   Mathematics 1 2 3 4 5 
3.   Written Expression   1 2 3 4 5 
 

Classroom Behavioral Performance 
1. Relationship with peers 1 2 3 4 5 
2. Following directions 1 2 3 4 5 
3. Disrupting class 1 2 3 4 5 
4. Assignment completion 1 2 3 4 5 
5. Organizational skills 1 2 3 4 5 
Please return this form to:  
 
Mailing address:  
 
 
Fax number:  
 

For Office Use Only  
Total number of questions scored 2 or 3 in questions 1–9:  
Total number of questions scored 2 or 3 in questions 10–18:  
Total Symptom Score for questions 1–18:  
Total number of questions scored 2 or 3 in questions 19–28:  
Total number of questions scored 2 or 3 in questions 29–35:  
Total number of questions scored 4 or 5 in questions 36–43:                                        
Average Performance Score:                                              

 

 
Vanderbilt ADHD Diagnostic Teacher Rating Scale 

Teacher’s Name: ____________________  Today’s Date: ___________  Child’s Name: ______________________ Grade Level: ____ 
 

Directions: Each rating should be considered in the context of what is appropriate for the age of the child you are 
rating and should reflect that child’s behavior since the beginning of the school year.  
Please indicate the number of weeks or months you have been able to evaluate the behaviors: ___________. 
Is this evaluation based on a time when the child    was on medication     was not on medication     not sure? 
BEHAVIOR:                                                                                                                                    never   occasionally   often   very often 
 

1.   Fails to give attention to details or makes careless mistakes in schoolwork. 0 1 2 3 
2.   Has difficulty sustaining attention to tasks or activities. 0 1 2 3 
3.   Does not seem to listen when spoken to directly. 0 1 2 3 
4.   Does not follow through on instructions and fails to finish schoolwork  (not due to  0 1 2 3 
      oppositional behavior or failure to understand).  
5.   Has difficulty organizing tasks and activities. 0 1 2 3 
6.   Avoids, dislikes, or is reluctant to engage in tasks that require sustained mental effort. 0 1 2 3 
7.   Loses things necessary for tasks or activities (school assignments, pencils, or books). 0 1 2 3 
8.   Is easily distracted by extraneous stimuli. 0 1 2 3 
9.   Is forgetful in daily activities. 0 1 2 3 
10. Fidgets with hands or feet or squirms in seat. 0 1 2 3 
11. Leaves seat in classroom or in other situations in which remaining seated is expected. 0 1 2 3 
12. Runs about or climbs excessively in situations in which remaining seated is expected. 0 1 2 3 
13. Has difficulty playing or engaging in leisure activities quietly. 0 1 2 3 
14. Is “on the go” or often acts as if “driven by a motor”. 0 1 2 3 
15. Talks excessively. 0 1 2 3 
16. Blurts out answers before questions have been completed. 0 1 2 3 
17. Has difficulty waiting in line. 0 1 2 3 
18. Interrupts or intrudes on others (e.g., butts into conversations or games). 0 1 2 3 
19. Loses temper. 0 1 2 3 
20. Actively defies or refuses to comply with adult’s requests or rules. 0 1 2 3 
21. Is angry or resentful. 0 1 2 3 
22. Is spiteful and vindictive. 0 1 2 3 
23. Bullies, threatens, or intimidates others. 0 1 2 3 
24. Initiates physical fights. 0 1 2 3 
25. Lies to obtain goods for favors or to avoid obligations (i.e. “cons” others). 0 1 2 3 
26. Is physically cruel to people. 0 1 2 3 
27. Has stolen items of nontrivial value. 0 1 2 3 
28. Deliberately destroys others’ property. 0 1 2 3 
29. Is fearful, anxious, or worried. 0 1 2 3 
30. Is self-conscious or easily embarrassed. 0 1 2 3 
31. Is afraid to try new things for fear of making mistakes. 0 1 2 3 
32. Feels worthless or inferior. 0 1 2 3 
33. Blames self for problems, feels guilty. 0 1 2 3 
34. Feels lonely, unwanted, or unloved; complains that “no one loves him/her”. 0 1 2 3 
35. Is sad, unhappy, or depressed. 0 1 2 3         

CHILD STUDY CENTER 
Department of Pediatrics 

                University of Oklahoma Health Sciences Center 



  
 
 

How to score the teacher checklist 

A. For questions 1–9, add up the number of questions where the teacher circled a 2 or 3. 
B. For questions 10–18, add up the number of questions where the teacher circled a 2 or 3. 
C. For questions 36–43, add up the number of questions where the teacher circled a 4 or 5. 
 
ADHD Predominantly Inattentive subtype (1 and 2): 

At least 6 of questions 1–9 must score a 2 or 3 and  
At least 1 of questions 36–43 must score a 4 or 5 

 
ADHD Predominantly Hyperactive/Impulsive subtype 

At least 6 of questions 10–18 must score a 2 or 3 and  
At least 1 of questions 36–43 must score a 4 or 5 

 
ADHD Combined Inattention/Hyperactivity subtype  

At least 6 of questions 1–9 must score a 2 or 3 and  
At least 6 of questions 10–18 must score a 2 or 3 and  
At least 1 of questions 36–43 must score a 4 or 5 
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Tics in Childhood
Rationale

� Tics are the most common movement disorder seen 
in childhood.

� Primary care providers are often reluctant to 
diagnose Tourette’s without neurologic consultation.

� Proper evaluation and recognition of the true tic 
burden and any associated co-morbidities is 
essential for proper treatment.

� Counseling and treatment discussions are critical in 
the management of these patients and families.

Tics in Childhood
Objectives

� Recognize and classify the common variety of tics 
seen in children

� Be comfortable with making the diagnosis of 
Tourette Syndrome

� Be able to properly discuss both the natural 
history of tics and Tourette as well as 
pharmacologic and non-pharmocologic treatment 
options.



Tics in Childhood
Features

� Common: 4% to 24% of all children
� Most common movement disorder

� Involuntary stereotypic repetitive 
movements or vocalizations

� May be transient or chronic

Tics in Childhood
Characteristics

� Wax and Wane
� Exacerbated by stress, excitement, anxiety, 

fatigue
� Improve with rest, relaxation, concentration
� Usually absent during sleep but may be 

present on polysomnograms
� Briefly suppressible; build up of “inner 

tension”
� Often preceded by a premonitory urge or 

“sensory tic”

Tic Classification

 Simple  Complex  
 Eye blinking 

Head twitching 
Facial grimacing 
Touching 

Motor Head thrusting 
Shoulder shrugging 

Smelling 
Jumping 

 Mouth opening Echokinesis 
Copropraxia 

  
Sniffing 

 
Echolalia 

Vocal Snorting 
Coughing 

Palilalia 
Coprolalia 

 Throat clearing 
Grunting 

 

 Barking  

 
 



Tic Syndromes in Children

� Provisional Tic Disorder (DSM V)
� Chronic Tic Disorder

� Chronic Motor or Vocal Tics
� Tourette Syndrome

� Nonspecific Tic Disorder
� Secondary to Drugs (Stimulants)
� Assoc with Autistic Spectrum

� PANDAS ?

Tic Syndromes in Children

� Provisional Tic Disorder
� Most common  
� Duration < 1 year
� Single motor or vocal tic
� Rx usually not necessary

Tic Syndromes in Children

� Chronic Tic Disorders (>1yr)
� Chronic Multiple Motor or Vocal Tics

� Tourette Syndrome

In 1885, George Gilles de la Tourette 
reported nine patients with chronic tic 
disorders characterised by involuntary 
motor and phonic tics.

Tourette Syndrome
Criteria (DSM V)

� Onset < 18 yrs of age
� Multiple motor tics

� One or more vocal tic
� A waxing and waning course

� Duration > 1 yr
� Absence of medical explanation for tics

DMS V, 2013



Diagnostic Criteria

Tourette syndrome 1 Tourette disorder 2

Onset : By age 21 By age 18
Motor tics: multiple
Vocal tic at least one
Course: gradual; wax & wane
Duration: > 1 year
Medications:    no tic provoking medications
Other: not due to other disease
Witnessed: Observed

1 TS Classification Group 1993

2 DSM V

Tourette Syndrome
Clinical Facts

� Worldwide distribution
� Prevalence: 1 per 1000 up to 3.5% of school age
� Inherited but probably more than one gene
� 3:1 male > female
� Onset: 6-7 yrs (mean)
� Usually before adolescence

� Usually begins with simple motor tic
� Increase with stress and anxiety
� Examination
� Tics
� “Soft signs”

Tourette Syndrome
Clinical Course of Tics

� Wax and Wane
� Maximum severity between 8-12 yrs
� Early severity = Later severity
� Prognosis: Most  improve
� 26% resolved  
� 46% diminished
� 14% stable 
� 14% increased

Erenberg et al. Ann Neurol, 1987

72% Improve

Leckman JF et al. Pediatrics, 1998



Tourette Syndrome
Comorbidity

� Obsessive Compulsive Disorders – 20-89%
� Attention Deficit Hyperactive Disorder – 50%

� Anxiety – 19-80%
� Mood Disorders - Depression – 30-40%

� Learning Difficulties – 20-30%

� Other
� Impulsivity and aggression
� Substance Abuse

Tourette Syndrome
Comorbidity

� Obsessive-Compulsive Behaviors
� 20-89% of TS patients

� Usually emerge after tics 
� Usually obsessions or compulsions
� Associated with:

� Impulsivity / Aggression
� Depression / Anxiety

Tourette Syndrome
Comorbidity

� Attention Deficit-Hyperactive Disorder
� 50-60% of TS patients (21-90%)

� Generally begins before tics by 2-3 yrs
� Not associated with the tic severity
� Characterized by:
� Impulsivity / Hyperactivity
� Poor attention

Tourette Syndrome
Genetic Epidemiology

� Overall risk of TS in relatives is 10.7%
� Male relatives – 17.7%
� Female relatives – 5.2%

� Concordance rate for TS
� MZ twins – 86%
� DZ twins - 20%



Tourette’s and the SLITRK1 gene

� SLITRK1 is a Tourette gene
� Only accounts for < 2% of TS patients

� Other candidate genes:
� Chromosome 17
� Chromosome 8
� Chromosome 2
� Chromosome 11

Abelson JF, et al. Sequence variants in SLITRK1 are associated 
with Tourette’s syndrome. Science 2005;310:1-9.

What is the risk to my children if 
I have Tourette ?

� Risk for TS – 10%
� Risk for a tic disorder – 30%
� Risk for OCD – 30%
� Risk for ADHD – 40%
� Risk for any of the three – 60%
� Higher risk if both parents have TS

� 75% for a tic disorder

� 50% for Tourette
� 95% for any of above

Tourette’s Syndromes
Neurobiology

� Cortico-striatal-thalamocortical pathway
� Neurotransmitters

� Dopamine
� GABA
� Glutamate
� Noradrenergic
� Serotonin
� Cholinergic
� Opioid

Tourette’s Syndromes
How to Rx  – What to Rx

Tics

ADHD OCD



Tic Treatments
Options

� Education ***
� Behavioral approaches
� Pharmacotherapy
� Deep brain stimulation

Tic Treatment
Non-pharmacologic Therapy

� Relaxation therapy

� Habit reversal training
� Acupuncture

� Biofeedback
� Hypnosis

Habit Reversal Therapy

� Habit reversal training consists of two main 
components. These are: 
� Tic-awareness training, which teaches patients to 

recognize early signs that precede the onset of a tic
� Competing-response training, which teaches patients to 

perform a voluntary movement that is incompatible with 
the particular type of tic

Behavior therapy for children with Tourette disorder : a randomized 
controlled trial.

Piacentini J, Woods DW, Scahill L, Wilhelm S, Peterson AL, Chang S, Ginsburg GS, Deckersbach
T, Dziura J, Levi-Pearl S, Walkup JT.

Results: Behavioral intervention led to a significantly greater decrease on the Yale Global Tic Severity 
Scale (24.7 [95% confidence interval, 23.1-26.3] to 17.1 [95% CI, 15.1-19.1]) from baseline to end point 
compared with the control treatment (24.6 [95% CI, 23.2-26.0] to 21.1 [95% CI, 19.2-23.0]) (P < .001; 
difference between groups, 4.1; 95% CI, 2.0-6.2). Significantly more children receiving behavioral 
intervention compared with those in the control group were rated as being very much improved or much 
improved on the Clinical Global Impressions–Improvement scale (52.5% vs 18.5%, respectively; 
P < .001; number needed to treat = 3). Attrition was low (12/126, or 9.5%); tic worsening was reported 
by 4% of children (5/126). Treatment gains were durable, with 87% of available responders to behavior 
therapy exhibiting continued benefit 6 months following treatment.

Design, Setting, and Participants: Randomized, observer-blind, controlled trial of 126 children 
recruited from December 2004 through May 2007 and aged 9 through 17 years, with impairing Tourette 
or chronic tic disorder as a primary diagnosis, randomly assigned to 8 sessions during 10 weeks of 
behavior therapy (n = 61) or a control treatment consisting of supportive therapy and education 
(n = 65). Responders received 3 monthly booster treatment sessions and were reassessed at 3 and 6 
months following treatment.

Main Outcome Measures: Yale Global Tic Severity Scale (range 0-50, score >15 indicating clinically 
significant tics) and Clinical Global Impressions–Improvement Scale (range 1 [very much improved] to 
8 [very much worse]).

JAMA. 2010;303(19):1929-1937.



Tic Treatment
Pharmacotherapy – Non-neuroleptics

Generic Brand
Dose

Starting (mg/d)
Dose
Usual
(mg/d)

Clonidine Catapres 0.025-0.05 0.1-0.3

Guanfacine Tenex 0.25-0.5 0.5-3.0

Baclofen Lioresal 10-15 20-60

Clonazepam

Topiramate

Klonopin

Topamax

0.025-0.5

15-25

0.5-3.0

100

Tic Treatment
Pharmacotherapy – Neuroleptics

Generic Brand
Dose Starting 

(mg/d)
Dose Usual 

(mg/d)

Pimozide Orap 0.5-1 1-10

Risperidone Risperdal 0.25-0.5 0.5-3.0

Fluphenazine Prolixin 0.25-1.0 0.5-6

Olanzapine Zyprexa 2.5 2.5-10

Haloperidol Haldol 0.25-0.5 1-5

Tic Treatment
Pharmacotherapy – Others

� Botulinum toxin
� delta-9-tetrahydrocannabinol

� Nicotine patch
� Tetrabenazine
� Ropinirole

Practical Points
■ Chronic tics are common

■ Do not assume tics are cause of disability

■ Ascertain comorbidities, and identify 
impairment/disability

■ Pharmacologic therapy for tics should not be the default

■ Relatively low impact strategies are often sufficient

■ Education, stress reduction

■ Cognitive/behavioral intervention

■ Beware the early institution of neuroleptics

■ Therapy for comorbidities may help to ameliorate tics



Tics in Childhood
Suggested Changes:

As a result of participating in this conference, I plan 
to apply the following changes in my practice:

� Recognize and diagnose common motor and 
vocal tics in children

� Be comfortable in diagnosing Tourette Syndrome

� Be able to properly discuss both the natural 
history of tics and Tourette as well as 
pharmacologic and non-pharmocologic treatment 
options.
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Addendum

Supplemental  Material

Tourette Syndrome - DSM-V

■ Both multiple motor and one or more vocal tics

■ Tics occur for over one year

■ Onset before 18 years

■ No other medical / neurologic condition

■ Changes with DSM-V

■ Tic-free intervals

■ Distress / Impairment

■ No more Transient Tic Disorder - now Provisional Tic 
Disorder



Tourette’s Syndromes
How to Rx  – What to Rx

Tics

ADHD OCD

Clonidine
Pimozide
Risperdal

Clonidine
Guanfacine

Stimulants
Strattera

SSRIs
Clomipramine

Clomipramine

Singer H.  Tourette’s Syndrome: from behavior to biology.  Lancet Neurol 2005;4:149-159.

Tourette’s Syndromes
Treatment

� Attention Deficit-Hyperactive Disorder 
�Behavioral and educational approaches

�Pharmacologic Treatment
� alpha-Adrenergic agonists
� Central Stimulants (Ritalin, Dexedrine, 

Adderall)
� Atomoxetine (Strattera)
� Tricyclics

OCD Treatment
Pharmacotherapy 

Generic Brand
Dose

Starting 
(mg/d)

Dose
Usual
(mg/d)

Fluoxetine Prozac 5-10 20-40

Sertraline Zoloft 25 75-200

Citalopram Celexa 10-20 20-60

Clomipramine Anafranil 25 50-200



Stacey Milbern
Center for 
Independent 
Living, Inc.

FROM A CULTURE OF 
INSTITUTIONALIZATION TO 

A COMMUNITY OF 
INCLUSION

� Peer resource center run by and for people with disabilities
� More than 5000 Information and Referral sessions annually
� Over 1,000 persons with disabilities served yearly
�Peer Counseling
�Independent Living Skills Training
�Assistive Technology Consultations
�Residential Home Modifications
�Employment Services 

� CIL is the model for over 500 federally funded Independent 
Living Centers and similar projects in 22 other countries

ABOUT CIL

Who is not in the room that would 
want to be here? 

�Why not?
�What could we do to cause future change?

LET’S JUST NOTICE FOR A MINUTE

�People with disabilities throughout 
history have been defined as objects of 
shame, fear, pity or ridicule
�Kept in back rooms, or even incarcerated 
in state institutions and nursing homes
�Community based living seems obvious 
to some, but is still very controversial

HISTORICAL CONTEXT



�Forced legal sterilization of disabled people
�As recent as 1979 
�Entrenched in fear of the unknown 
�Its roots crossed almost every sector 

“WE DON’T WANT MORE LIKE YOU” ACROSS SECTORS

BURDEN

�Students with disabilities often leave their 
communities to go to segregated schools
�Argument for Institutionalization is that the 

need of the individual cannot be met in a 
particular environment

�Value Question: What actually needs to be a 
specialized service? What can be a mainstream 
service?

“WE CAN’T HANDLE YOU HERE”



�Some laws prohibited people with certain 
disabilities from appearing in public
�Started in San Francisco in 1867; many not 

repealed until 1970s

�Designed to reduce “beggar population”, 
had devastating effect 

“WE DO NOT WANT TO SEE YOU”

Minneapolis City Code
Est. 1877 

“Persons who had “no visible means of support”, 
who live “idly without lawful employment”, and who 
could not give a judge a good account of themselves 
could be fined or required to spend 90 days in the 
workhouse.”

“WE DO NOT WANT TO SEE YOU”

http://www.accesspress.org/

Chicago City Code
Est. 1881

“No person who is diseased, maimed, mutilated or in 
any way deformed so as to be an unsightly or 
disgusting object or improper person to be allowed in 
or on the public ways or other public places in this 
city, or shall therein or thereon expose himself to 
public view, under a penalty of not less than one dollar 
nor more than fifty dollars for each offense.”

UGLY LAW ORDINANCE

http://www.accesspress.org/

�Bipartisan                
“Hidden Army” 
advocated for ADA

“Let the shameful walls of 
exclusion finally come 
tumbling down.”                               
– President Bush, at signing

AMERICANS WITH DISABILITIES ACT



�Affords rights to people 
with disabilities in 
employment, commerce, 
communication, 
transportation and other 
areas
�Requires commerce and 

public places to be 
accessible

AMERICANS WITH DISABILITIES ACT

� Two institutionalized 
women with 
developmental 
disabilities wanted to 
receive services in the 
community
�Upheld ADA
�Requires services to 

be provided in the 
least restrictive 
environment possible

OLMSTEAD DECISION

� The problem is not with the individual and their 
impairment, but an inaccessible, inflexible 
environment
� Foundation of Disability Rights Movement 

SOCIAL MODEL OF DISABILITY

� Recent changes around 
federal workers with 
disabilities, can still do 
more advocacy                      
(e.g. sheltered workshops)
� Medical care for people 
with developmental 
disabilities 
�How do we resolve 

issues around time it 
takes to serve us, and 
time that is billable?

PROGRESS MADE, STILL WORK TO DO



� Many continue to be 
institutionalized 
unnecessarily
� Money Follows the 
Person Demonstration 
project
�How can we make 

the transition to a 
community-based 
setting more than a 
geography change? 

PROGRESS MADE, STILL WORK TO DO

� Independent Living Skills 
and transition-oriented 
training 
�Blogs and modernization 

of resources for parents 
and people with 
disabilities

The more a community is 
exposed to differences, 

the less fear there is 
around it.

PROGRESS MADE, STILL WORK TO DO

Donations make the work we do possible.
Please consider supporting us. ☺

CONTACT US

Stacey Milbern
Program Manager

Center for Independent Living
(510) 841-4776 ext 3162
smilbern@cilberkeley.org
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Shannon Des Roches Rosa

Jennifer Byde Myers

Emily J. Willingham

Carol Greenburg

• Shannon Des Roches Rosa: Co-founder, writer, 
autism parent

• Jennifer Byde Myers: Co-founder, writer, 
autism parent

• Emily Willingham: Science Editor, autism 
parent

• Carol Greenburg: Self-Advocate, autism 
parent, professional advocate

Our Editors

Shannon Des Roches Rosa

• The resource we wish we'd had when autism 
first became part of our lives.

• Veteran and expert perspectives from autism 
parents, autistics, and autism professionals.

• One-stop source for carefully curated, 
evidence-based information.

• Critical thinking encouraged.

Why Create TPGA?

Shannon Des Roches Rosa

• Positive role modeling: get past stereotypes, 
misinformation, negativity. Respecting autistic 
voices.

• Autism acceptance  and understanding: not 
merely noble but healthy and necessary 
attitude. 

• Debunking myths and engaging with our 
community directly, outreach. 

Advocacy via Social Media

Shannon Des Roches Rosa
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• Parents especially often arrive in state of 
emotional vulnerability, due to social stigma, 
misinformation.

• Safe discussion space through comment policy 
and moderation. We require and model 
respectful disagreement. 

TPGA: A Safe Community

Shannon Des Roches Rosa

Acknowledging and supporting the needs of a 
diverse population.

– Autistics
– Parents of autistic children
– Professionals who serve the community

Fostering Community

Jennifer Byde Myers

• It is a learning environment.
• Teaching people how to listen.
• Encouraging change in how we speak about 

autism.

Challenges in a 
Diverse Community 

Jennifer Byde Myers

• Constant monitoring of the health of the 
community.

• Strong communication among editors.
• Reaching out to other thought leaders in the 

larger advocacy movement.

What Does Success 
Look Like?

Jennifer Byde Myers
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In the absence of fact, the loudest 
voices get the stage. 

Advocating for Science

Emily J. Willingham

• Translating the technical for more accessibility.
• When engaging, we critique actions and 

statements, not people. 

Vetting Information 
for Our Community

Emily J. Willingham

• Does this practitioner or vendor promise miracles that 
no one else seems to achieve?

• Is the person promising the outcome also asking for 
money?

• Is there any scientific research supporting their claims 
beyond individual testimonials?

• Does the practitioner or vendor promise a blanket 
“cure” for unrelated disorders?

• Does the practitioner or vendor have strong credentials 
as an expert in the therapies they’re promising, or in 
the field of autism?

Evaluating Misinformation 
And Pseudoscience

Emily J. Willingham

Wearing all the Hats
• Autistic. 
• Parent of an autistic child. 
• A professional who serves the community.

Bringing All of You 
to the Table

Carol Greenburg 
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• The importance of understanding your 
influence.

• Avoidable mistakes.

Using Social Media 
as a Professional

Carol Greenburg 

• Autistics Aging and the unknown level of care 
and support that will be available.

• Young Adulthood and the transition from 
school to adult.

Transitions

Carol Greenburg 

Where to find more info

www.thinkingautismguide.com
facebook.com/thinkingpersonsguidetoautism

@thinkingautism
@shannonrosa @jennyalice

@ejwillingham@aspieadvocate



3/7/2014

1

S U S A N N A H  K E N L E Y

GIFTS FROM MY SISTER
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END-OF-LIFE CONVERSATIONS:
HAVING THE TALK
Meg McClaskey
Clinical Medical Ethicist
Board Certified Chaplain, M.Div.
March 7, 2014 DISCLOSURES

�I have nothing to disclose

Diverse Perspectives Ethics Consultation
2

Diverse Perspectives Ethics Consultation
3

SPECIAL THANKS
Diverse Perspectives Ethics Consultation

4
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CLARITA’S STORY

“I didn’t know I had a choice!”

Diverse Perspectives Ethics Consultation
5

MM1

MEDICALIZATION OF DEATH

� Rapid advances in technology
� Incentives to use new knowledge
� Beliefs we can forestall death
� Belief that because we have it available we should 
use it
� Your doctor at the hospital is not your primary care 
physician
� Forgotten death as a sacred moment

Diverse Perspectives Ethics Consultation
6

COST OF HEALTHCARE

�New incentives 
�Limit length of stay
�Readmissions
�Home Care
�Hospice 

Diverse Perspectives Ethics Consultation
7

WHO WILL DECIDE?

Diverse Perspectives Ethics Consultation
8
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HISTORY OF ADVANCE CARE 
PLANNING

�Living wills (with little legal grounding)
�Patient Self Determination Act 1990
�20 Years later, only 15% have completed
�Little new data

Diverse Perspectives Ethics Consultation
9

PREVALENCE  AMONG PERSONS WITH 
DEVELOPMENTAL DISABILITIES 

�Little or no data available
�Very little written about end-of-life issues 

for this population
�There are some wonderful resources 

available

Diverse Perspectives Ethics Consultation
10

EVERYONE IS TALKING ABOUT IT

News Papers
Movies and Television
Social Media (“everything’s a twitter”)

Diverse Perspectives Ethics Consultation
11

WHAT IS IN THE NEWS

News Papers
� Ken Murray’s” How Doctors Die”
� The New York Times

Television/ Movies
� Diane  Sawyer
� The View
� Amour
� George Clooney’s “Descendants”
� TED X Stanford with Tom Brokaw

Diverse Perspectives Ethics Consultation
12
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NEW ORGANIZATIONS
SOCIAL MEDIA

Diverse Perspectives Ethics Consultation
13

Diverse Perspectives Ethics Consultation
14

Diverse Perspectives Ethics Consultation
15

Diverse Perspectives Ethics Consultation
16
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PERSONS WITH DEVELOPMENTAL 
DISABILITIES

Under-treatment
� Perceptions about quality of life
� Lack of knowledge about person
� Family unavailable or uninvolved
� Family become decision makers
� Know little about the person

� Old assumptions about perception 
of pain 

Over-treatment
� Fear we will be accused of 

discrimination
� Family and care giver guilt

Diverse Perspectives Ethics Consultation
17

BARRIERS FOR CONVERSATION 
AND QUALITY END-OF-LIFE CARE 

� Life expectancy of individuals with Developmental Disabilities is within 5 years of the general population
� Significant numbers are in someway dependent
� ADLs
� Basic communication

� Medical knowledge is still often held by individual’s pediatrician 
� Confusing regulations
� “Futile – death delaying” may be normal life sustaining
� Feed tubes – ventilators

(from Last Passages Project)

Diverse Perspectives Ethics Consultation
18

WHAT IS THE VALUE
Diverse Perspectives Ethics Consultation

19
CAN IT BE THAT WITHIN HEALTHCARE 
SO LITTLE HAS CHANGED

� Individuals with disabilities are a discrete and insular 
minority who have been faced with restrictions and 
limitations, subjected to a history of purposeful 
unequal treatment, and relegated to a position of 
political powerlessness in our society, based on 
characteristics that are beyond the control of such 
individuals and resulting from stereotypic assumptions 
not truly indicative of ability of such individuals to 
participate in, and contribute to, society.
� ADA of 1990, 43 U.S.C. § 12101(a)(7).

Diverse Perspectives Ethics Consultation
20
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COMMUNICATION ABOUT
END-OF-LIFE

Barriers
� Beliefs that persons with 

Developmental Disabilities
� Do not understand death
� Should be protected from even 

attending funerals
� Lack of understanding of complex 

medical issues
� Non Verbal = can’t communicate

Need To Use
� IPC
� Self Advocacy 
� Communication, understanding 

come in various ways and forms
� We must take the time

Diverse Perspectives Ethics Consultation
21

WE DO KNOW THAT PEOPLE ARE NOT 
COMFORTABLE HAVING THESE 
CONVERSATIONS

� The Special Hope Project:  THINKING AHEAD
� Determined that “a Trusted Helper” should be used help 

have the conversation and complete the form 
� “A Trusted Helper” should  be a close friend
� Is this realistic?

� Counselors are willing and able to do IPCs 
� Those usually do not include this most important 

conversation

Diverse Perspectives Ethics Consultation
22

NORMALIZE THE CONVERSATION

�Use every opportunity
� Personal experiences
� News Stories
� Movies

�Death is part of life: Conversations about it 
need not be “morbid”

Diverse Perspectives Ethics Consultation
23

WE NEED TO HAVE THE 
CONVERSATION

�Who would make your decisions if you were unable?
� Is this who you want to make your decisions?
�Does the person you want to make your decision 
know that?
� Have you told that person what your preferences are 
about treatment during serious illness and/or the end 
of your life?

Diverse Perspectives Ethics Consultation
24
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CLARIFY MEANINGS

�Medical Language is complex 
�Clarify what words mean
� Intubation, Ventilator, CPR, Asystole, Life 
support

Diverse Perspectives Ethics Consultation
25

WE NEED TO DOCUMENT OUR 
CONVERSATIONS

�Complete Advance Directives 
� Document our choice of decision makers and alternates
� Document our wishes about end of life care
� Get witnesses (Attorney or notary not needed)
�Give copies to 
� Your chosen decision maker
� Your doctor
� Your care providers 

Diverse Perspectives Ethics Consultation
26

“ATTENTION MUST BE PAID”
(DEATH OF A SALESMAN – ARTHUR MILLER)

� The physician treating may not know you at all
� Emergency Room MDs,  Hospitalists, Intensivists, Hospice MDs)
�We Must 
� Increase their  awareness of the very individual special needs of 

persons with developmental disabilities
� Increase their awareness of disparities in treatment
� Emphasize and develop a sense of cultural humility and an attitude of 

openness and respect for person’s with Developmental Disabilities
(Community Partnerships for Older Adults)

Diverse Perspectives Ethics Consultation
27

UP TO YOU
Diverse Perspectives Ethics Consultation

28
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WE REALLY NEED TO DO THIS!

�We need to:
� Have the conversation for ourselves
� Respect the opinions, voices and requests of all 
people
� use any opportunity to open up the conversation
�Document the conversation

Diverse Perspectives Ethics Consultation
29

DUST TO DUST
Diverse Perspectives Ethics Consultation

30

TALK ABOUT IT
AND

PUT IT IN WRITING!

Diverse Perspectives Ethics Consultation
31

THANK YOU!

Meg McClaskey
Clinical Medical Ethicist

Board Certified Chaplain, M.Div.
Diverse Perspectives Ethics Consultation

meg@diverseperspectives.com

Diverse Perspectives Ethics Consultation
32
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Advance Care Planning Resources 

How Doctors Die, by Ken Murray 
http://www.saturdayeveningpost.com/2013/03/06/in‐the‐magazine/health‐in‐the‐magazine/how‐
doctors‐die.html  

 

San Jose Mercury News – Lisa Krieger’s Cost‐of‐Dying series 
http://www.mercurynews.com/cost‐of‐dying  

 

U.S. Department of Health and Human Services 
Advance Directives and Advance Care Planning for People with Intellectual and Physical Disabilities 
http://aspe.hhs.gov/daltcp/reports/2007/adacp.htm  

 

Twin Cities Public Television 
Minnesota’s “Honoring Choices” (Video re Advance Care Planning) 
http://www.honoringchoices.org/videostories/#!developmental%20disabilities  

 

Person Centered Planning and Communication of End‐of‐Life Wishes with People with Developmental 
Disabilities 
Leigh Ann Kingsbury, MPA, Gerontologist 
Journal of Religion, Disability and Health, May 2007 
http://learningcommunity.us/documents/pcp.eol.journal.pdf  

 

CDC Advance Care Planning ‐‐ Selected Resources for the Public (extensive resource list) 
http://www.cdc.gov/aging/pdf/acp‐resources‐public.pdf  

 

California Developmental Services 
Thinking Ahead, My Way, My Choice, My Life at the End (Booklet and Videos) 
http://www.dds.ca.gov/ConsumerCorner/ThinkingAhead.cfm 

 

Caring Community (Advance Care Planning materials) 
http://www.caringcommunity.org/advanced‐care‐planning/advance‐directives/advance‐health‐care‐
directive‐english‐and‐spanish/ 

 
TED x Stanford, Wills and Advance Directives – You Tube 
Tom Brokaw and his daughter Jennifer discuss Advance Care Planning 

http://www.youtube.com/watch?v=OCFwlysc56c 



APPROACH TO END-OF-LIFE ISSUES IN 
ASIAN PATIENTS

Don C. Ng, MD
Clinical Professor of Medicine

Medical Director, General Medicine Clinic at Osher
Division of General Internal Medicine
University of California, San Francisco

Disclosure

I have not been bribed by, nor sold out to, 
anyone

GOALS OF THIS PRESENTATION
• By example of the Chinese population, increase 

awareness of the diversity of Asians
• Increase awareness of how folk beliefs can influence 

outlook on end-of-life issues
• Increase awareness of the need to assess the cultural 

context of outlook on end-of-life when approaching a 
family about terminal care

Asian Demographics
• ~1/3 of San Franciscans are Asian with the majority 

Chinese
• Asians comprise 13% of the California population, 5% 

of the US populace
• Now the fasting growing immigrant population



Diversity of Chinese Americans 
influenced by diversity of China

• Especially true for the first generation (defined 
among Asians as the generation born in their 
country of origin who immigrated to the US)

• Less applicable for second and third generations 
onward

RELIGIONS IN CHINA 
• Buddhism
• Taosim(Daoism)
• Christianity
• Islam

SOCIOECONOMIC BACKGROUND  

Poor “peasants” to multi-billionaires

EDUCATIONAL BACKGROUND
Illiterates to PhDs, attorneys, dentists, physicians



PHILOSOPHIES/BELIEFS
• Folk religion: an amalgam of Confucianism, Buddhism, and 

Taoism
• Ancestral worship:

– Ancestors’ spirits live on
– Filial piety
– Saving face
– The family is more important than the individual

LUCK, SUPERSTITIONS
• Certain numbers, objects, colors, behaviors bring 

good luck
• Likewise, there are counterparts that bring bad luck
• “Good Wind”/”Bad Wind”

ASIAN PERSPECTIVE ON A 
DEVELOPMENTALLY DISABLED FAMILY 

MEMBER
• Very scant literature on this subject
• 2nd/3rd generations onward have a more 

Western/American perspective
• 1st generation Asians tend to have traditional biases, 

depending on socioeconomic/educational 
background

FOLK (UNEDUCATED) VIEWS
• Result of a curse from something an ancestor 

committed
• Result of some bad behavior by a family member 

which brought bad luck to the family
• Entire family is genetically defective (or cursed), 

making it difficult to marry off daughters and for sons 
to find wives



DEALING WITH TERMINAL CARE OF A 
DEVELOPMENTALLY DISABLED PATIENT IN 

THE CONTEXT OF AN ASIAN FAMILY

• Parents have a hard time letting go
• Parents may feel guilt for feeling shame about 

the patient
• Siblings may be very attached, very caring

CASE

58 yo male with cerebral palsy on tube feedings, 
Hx of multiple aspiration pneumonias with resultant 
bronchiectasis, CKD due to nephrolithiasis and 
multiple bouts of pyelonephritis, recently found to 
have likely colon cancer with multiple metastasis to 
the liver.   How do you approach the discussion 
about the diagnosis, palliative care and code 
status?

APPROACH WITH AN OPEN MIND

• Can be challenging due to superstitions/beliefs
• The word “cancer”, “death” or “die” is considered 

bad luck, even a curse
• Preferable: “When his time comes”, “at the end of his 

journey through life”, “His time to go home”
• How the question is asked makes a big difference:  

make comfortable vs doing everything to prevent 
death



CODE DISCUSSION
• Find out who in the family serves as the decision-

maker/spokesperson
• If no parents or if they defer, ask for the sibling with 

the decision-making authority
• Be aware siblings may feel an obligation to provide 

the best care if the patient is the oldest sibling
• Stress comfort and avoidance of suffering over 

merely prolonging life (to LIVE vs to merely EXIST)

IMPORTANT:  MAKE SURE FAMILY 
DOESN’T INTERPRET “DNR” TO MEAN 

NON-TREATMENT OF ILLNESS

IMPORTANCE OF ADVANCE DIRECTIVE 
AND POLST

• Stress importance for the sake of the patient and also 
the family

• Helps clarify goals of care for patient so there is no 
confusion during stressful time of terminal illness

• Promotes discussion and (hopefully) consensus among 
family

• Allows dissident views to be discussed, and if necessary, 
assistance of legal help to reach agreement

ADVANCED DIRECTIVE

• Websites for bilingual forms:
• http://www.agingwithdignity.org/translated-
five-wishes.php

• http://www.nlm.nih.gov/medlineplus/languag
es/advancedirectives.html



POLST

• Website for bilingual POLST forms:  
http://www.capolst.org

HOSPICE CARE



NEGATIVE PERCEPTIONS OF HOSPICE

• Giving up hope
• Parents/family failed in their duty to care for 

the patient
• Dying at home may bring bad luck to the 

family

BENEFITS OF HOSPICE

• Ensures patient will be comfortable
• Extensive services and counseling for the 

family provided

HOSPICE CARE, continued
• If dying at home is unacceptable, full service hospice 

facilities may be acceptable
• Stress comfort, being free of pain, no suffering
• Offer the parents/family the opportunity to be at the 

bedside at the time of death (to let the patient dies 
alone might be interpreted as a disgrace by some 
families)



          Don C. Ng, MD 
          March 2014 

 
CULTURAL ISSUES IN END-OF-LIFE CARE OF ASIAN PATIENTS 
 
 
DIVERSITY 
 
Asian Americans are a very diverse group encompassing many Asian countries, languages, 
religions, and socioeconomic ranges.  From Hmong to Cambodians to Vietnamese, Koreans, 
Chinese, Japanese, South Asians and other Asian ethnicities, the spectrum of cultural differences 
require providers to show awareness when it comes to sensitive issues such as end-of-life care.  
The range of health literacy can range from shamanism to sophisticated Western medicine, 
sometimes in combination with traditional healing methods.   Immigration patterns are just as 
diverse, from refugees to asylum seekers to immigration for education, work, and special skills.  
Cultural acclimatization, folk and religious beliefs, filial piety, family honor, and even superstitions 
play into how a family processes bad news and terminal care.  
 
 
ATTITUDES ABOUT DEVELOPMENTAL DISABILITIES 
 
There is very little literature about attitudes of Asians towards people with developmental 
disabilities.  How enlightened a family will view a member with developmental disabilities will 
depend on their educational level, degree of knowledge/assimilation with Western society and 
medicine, and their own comfort with caring for the patient and dealing with relatives.  Second 
generation Asians (those born in the US to immigrant parents) and generations beyond tend to 
have a more Western/American outlook.  Folk perspectives, usually among the uneducated, 
about a developmentally disabled family member among the first generation Asians may include 
feeling it was a curse from something bad an ancestor committed, result of some bad behavior of 
a family member that brought bad luck, feeling their entire family is “defective” (and thus unable to 
marry off daughters, sons will have difficulty finding wives). 
 
 
DEMOGRAPHICS OF CHINESE 
 
I cannot speak with authority about so many Asian cultures, so I will use the Chinese culture, of 
which I am most familiar, as an example of how diverse even one ethnic group can be.  Chinese 
immigrants represent the gamut of the diverse populations in various regions in China, but the 
majority of first generation Chinese Americans are from Northern China, Taiwan, and Guandung 
(aka Canton), including Hong Kong (Asians define the first generation as the those born in the 
country of origin and immigrating to the US to establish work and family).  Mandarin is the official 
language of China and Taiwan, so most immigrant Chinese speak Mandarin.   Immigrants from 
Guandung and Hong Kong speak Cantonese, but the younger immigrants will speak Mandarin as 
well.  The socioeconomic spread ranges from poor “peasants” to multibillionaires, the education 
level from illiterate to graduate/professional degrees.   Religious beliefs range from Christianity to 
Buddhism, Taoism, and folk religion, including ancestral worship.  Superstition plays a role for 
many, with certain numbers and actions bringing good luck and fortune, and other numbers and 
actions bringing bad luck.  The family unit is central in how children, siblings, and parents conduct 
themselves.   Filial piety is a central theme for many first and second generation Chinese, and 
many other Asian groups as well. 
 
 
 
 



 
 
 
BAD DIAGNOSES, END OF LIFE ISSUES 
 
CANCER: TO TELL OR NOT TO TELL 
 
Diagnosing a patient with cancer poses a difficult situation for the physician.  In China and other 
Asian countries, the culturally accepted norm is to inform the family but not the patient.  Again, 
superstition comes to the forefront:  telling the patient brings bad luck and will accelerate their 
process of dying or will stamp out any glimmer of hope.  Families often feel that informing the 
patient will cause them to "give up" or make them weak and unable to fight the cancer.  However, 
there is some recent evidence showing that patients and families do want to know the truth (1).   
 
A well accepted approach is the concept of “informed refusal”, which is useful for not only 
Chinese patients, but also patients from all other parts of the world as the doctrine in many 
cultures worldwide is similar: the family is informed but not the patient.  In the US, we are legally 
required to inform the patient if she or he wants to know the diagnosis.  However, the patient can 
request that we discuss the diagnoses and treatment recommendations with the family instead.  
Hence the physician should ask the patient whether she/he wants to be told the diagnosis or 
would she/he prefer the provider to inform the family instead and to let them make the decisions 
regarding treatment recommendations.  If the patient does want to be told, we are legally 
obligated to inform her/him even if the family disagrees, and you will need to explain to them this 
is the law. 
 
 
DEATH AND DYING, AND CODE STATUS 
 
Issues about code status and life-supporting measures are particularly delicate subjects to 
broach.  Many Chinese are quite superstitious and consider discussion of issues about death and 
dying (especially the use of the word death) to be bad luck; some may feel that they have been 
cursed if the topic is discussed and the words are used in the discussion.  However, there is 
evidence that Chinese are becoming less likely to adhere to these traditional beliefs (4).  Using 
more euphemistic phrases like "passing on", "when your time arrives", “end of the journey”, and 
“time to go home” are often more acceptable.  Determination of code status often depends on 
how it is explained; asking whether the patient or the family want "everything possible to be done 
to sustain life" will almost always result in an affirmative answer from those who are unfamiliar 
with Western medicine.  This is especially true if posed to the family because they would feel it is 
their filial duty to provide their parent with every possible intervention to keep them alive.  Some 
may believe that Western techniques are so sophisticated that anything is possible, while others 
may wonder why one would ask such a ridiculous question - of course one would want to do 
everything possible to avoid death.  Many immigrant Chinese tend to be a group of survivors - 
many have survived harsh conditions and persecution in their own countries, others have 
managed to eke out a living and successfully raise a family in America, while Chinese from 
Southeast Asia (as well as Asians from other war-torn countries) often have survived the horrors 
of war, harrowing escapes to freedom, and refugee camps en route to America; hence it is 
natural that they would want everything done to ensure continued survival.  
 
 In situations where the patient is incapable of making decisions, it is expected that the 
family members take responsibility for looking after the patient's best interests.  Family members 
may feel a filial obligation to do everything they can to prolong the life of and provide hope for 
their loved one because filial piety dictates that the children are expected to act in the best 
interest of the parents – failure to fulfill this obligation not only brings bad luck to the family, it 
brings bad luck to subsequent generations.  In addition, they risk “losing face” (appearing to have 
failed their duty in the eyes of their community).  Decision-making is group oriented, but there is 
often a hierarchy dictated by the culture - usually the oldest son (in some cases the oldest 



daughter) is the one who bears the burden of responsibility to avoid burdening the already 
distraught spouse of the patient with such crucial matters.  An approach to broach this subject to 
families is to tell them other Chinese patients in similar situations have told you that when their 
time comes, they just want to go peacefully and without suffering.   Then proceed to ask whether 
that is what their loved one also desires.  Another culturally syntonic approach is to reaffirm the 
filial duty of the family to ensure their loved one does not suffer, then question whether heroic 
measures, which may be painful or cause suffering (cracked ribs during CPR, intubation), should 
be used to forcibly prolong the patient's life beyond what would be their natural time of passing 
on.  Emphasize that your priority is to make sure the patient is comfortable, and to avoid 
interventions that would prolong life at the expense of causing the patient to suffer. 
 
 When the situation is unquestionably hopeless (e.g. critically ill patient with widely 
metastatic cancer) but the family still wants everything done to prolong life (resuscitation), you 
might have to ask the hospital Ethics Committee to get involved.  At that time, you might make a 
last ditched effort, saying that you may need to ask the Ethics Committee to review the situation 
because you feel continued interventions will cause the patient unnecessary pain and suffering, 
and your goal is to make sure their loved one is comfortable and can pass on with dignity.  State 
that in your opinion, CPR would be inhumane (breaking ribs, electric shocks) and that is not 
something you would want to do if your own parent was in the same situation.   
 
 
HOSPICE 
 
Hospice care can be a sensitive subject, as traditional Chinese families may view it as giving up 
hope.  Although they may know death is imminent, they feel having hope allows the terminal ill 
patient to live their last days with energy and the feeling that things will be better.  The family may 
also view hospice as an admission of failure on their part to fulfill their filial duty of caring for their 
parent until the very end. 
 
Hospice care can be problematic if the patient is required to die at home because traditional 
Chinese feel that the hospital is the appropriate place to die.  Death in the home raises the 
superstitious belief of bad luck and specter of the dying one's ghost being unable to leave the 
home (many traditional Chinese believe in ghosts, as ancestral worship is part of the cultural 
belief system).  This will then make it hard for the family to someday sell their home, and in 
homes where neighbors share a common wall, that would bring bad luck to the neighbor as well.  
Chinese view the hospital as the appropriate place to die, although a full service hospice facility 
may be acceptable as long as they feel the patient is well cared for.   
 
Many Chinese patients do not want their adult children burdened with having to take care of all 
their bodily needs, and in fact, many are uncomfortable at the thought of having family members 
cleaning them when they become incontinent and immobile (2).  Patients worry that their family 
may not be able to adequately control her/his pain and make her/him comfortable at home – and 
families have the same concern. When a patient is in palliative care in a hospital or full service 
hospice, families are concerned whether the patient is comfortable and pain-free (ie, 
communicating adequately with the nurses) and therefore not suffering, they wonder whether 
they can bring favorite Chinese foods to the patient (with guidelines regarding what is acceptable 
or not), they appreciate emotional support for the family from the nurses or physicians, and they 
often wish to be at the bedside at the time of death (3). 
 
 
APPENDIX 
 
Bilingual Advanced Directive forms: 
Websites: 
 http://www.agingwithdignity.org/translated-five-wishes.php 
 http://www.nlm.nih.gov/medlineplus/languages/advancedirectives.html 



 
Bilingual POLST forms: 
Website: http://www.capolst.org 
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What’s the 
Human Genome Project 

Got to Do with 
Developmental Disabilities?

Disclosures
Neither speaker has 
anything to disclose.

Officially started in October 1990

Goals of the project: 
• Complete sequence of the ~3 billion 

base pairs of DNA 
• Identify protein-coding genes
• Make information accessible for 

research

“Completed” in 2003
Initial results from just  4 people

Phase Two: Interpretation



Human Genome Project
• Total number of genes  =  ~20,000

– Precise locations on chromosomes now known
• “Junk DNA” is not all junk

– Other functional DNA elements found

WORK IN PROGRESS
– Continually being updated 

Early Genetic Tests for DD
(~30 years ago)

Chromosomes
- Karyotype
- Fragile X

Biochemical tests

Way back when….

FISH – 22q11.2 
deletion

FISH: An Advance in Testing for DD

FISH
• Fluorescent in-situ hybridization
• Sub-microscopic analysis
• Targeted chromosome testing

– Deletions/Duplications
• Etiology identified for some

defined genetic syndromes

25 years 
ago….



A Big Step in Genetic Testing for DD

10

• AKA : microarray; comparative genomic 
hybridization (CGH); array CGH (aCGH); 
molecular karyotypying; and more…

• Genome-wide DNA probes
• Identifies COPY NUMBER VARIANTS (CNV)

• Many NEW disorders discovered

Chromosome Microarray Analysis  
(CMA)

The Technique of Array CGH

Microarray Can Precisely Define Deletions Microarray Improves Diagnostic Yields

• CMA makes a diagnosis in ~ 15-20% of cases of 
intellectual disability, autism spectrum disorder, and 
multiple congenital anomalies.
� 2-3 times the yield of karyotype

• In 2010 CMA was recommended as a first-line test 
for the above indications by specialty groups, 
replacing karyotype.
� ISCA Consortium (a cytogenetics group)
� American College of Medical Genetics



ORDER: 
Chromosomal microarray

Known Genetic Causes 
of Intellectual Disability

• With current testing we can identify a genetic 
cause in ~40-50% of cases of ID.
� Visible chromosome abnormalities 15%

• ~ ½ are Down syndrome
� Submicroscopic  gains and losses 15-20%
� Single gene disorders                             ~ 5-10%

� Includes Fragile X, biochemical disorders, known 
syndromes

Known Genetic Causes of Autism
• Copy number abnormalities (10%)

• Fragile X (1–5%)

• MECP2 (4% of females)
• PTEN (5% with OFC >2.5 SDs)

• Karyotype (3%)

• Other (10%)
• Total – 30- 40% yield with current testing

The Next Big Thing in Genetic Testing

• Large-scale DNA sequencing methods
• New genes implicated in ID and autism.
• New clinical tests:  

� Large gene panels 
� Whole exome sequencing – looks at all protein-

coding genes 

Next Generation Sequencing



Insights from Next-Gen Sequencing

• Many single genes associated with ID and autism 
are being identified – many hundreds so far.
� Some are causal, others are risk factors, others 

await validation. 

• A given gene can be associated with multiple 
neurodevelopmental disorders – ID, autism, 
epilepsy

Research Findings Are Being Quickly Applied

Large sequencing panels are available:
• Autism 

� 61 gene panel 
• Intellectual disability

� 75-92 gene panels for X-linked ID
� 70 gene panel  for autosomal recessive and 

dominant ID
• Mitochondrial disorders

� Panels of 446, 665, >1100 genes

Value of a Genetic Diagnosis
• What’s going on? 
� End the diagnostic odyssey

• Why did this happen? Did I do something wrong?
� Allay parental guilt/feeling of responsibility

• Who else needs to know about this? 
� Identify at-risk relatives

• Could this happen again? 
� Assists with reproductive planning 

• Where can I get help?
� Helps families identify and receive resources

• What medical care do I need? What can I expect? 
� Helps clarify prognosis/aids in management

A Genetic Diagnosis Can Guide Management

• Published management guidelines for some 
conditions
� Fragile X, Prader-Willi, Down syndrome, others

• Identifies associated medical risks
– When a genetic diagnosis is made by microarray, 

over 1/3 of cases will have actionable clinical 
features (often previously unsuspected)



Example Demonstrating Clinical Utility
• A 4 year old boy with developmental delay. No 

physical findings on exam.  
� Chromosomal microarray analysis

• Result:  A chromosome 17 deletion known to be 
associated with ID as well as renal abnormalities 
and early-onset type 2 diabetes.
� Renal ultrasound showed cysts and collecting system 

abnormalities, and referral to nephrology was made.
� Risk of diabetes prompted glucose monitoring.

Limitations of Genetic Testing
• Not all identified changes have known risks

� Variants of unknown significance (VOUS)
� Applies to copy number and sequence variants

• Not all genetic abnormalities are detectable
• Little data on disease association with  newly 

implicated genes
� Lack of clinical validity – Is it truly the cause?  Can 

it predict the clinical phenotype?

The Future of Genetic Testing for DD
…increased use of microarray
…increased use of large-scale sequencing
…whole GENOME sequencing

Diagnostic yield WILL continue to improve
Cautionary note: As we examine 
more genes/DNA, the potential for 
misinterpretation also increases. 

� Underscores need for 
appropriate counseling

A Suggested Testing Strategy
for Non-Geneticists

• Our Recommendation
� Start with: 

• MICROARRAY
• FRAGILE X

� Then � Refer to GENETICS
• Positive or VOUS – Interpret results and counsel
• Negative – Evaluate and consider further testing





Learning Disabilities and Mental Health:
What’s Environment Got to do 
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Director, Pediatric Environmental Health Specialty Unit 
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Public Health Medical Officer
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Adverse Childhood Experience

• Household dysfunction, 
abuse and neglect in 
childhood

Associated with

• Adult heart, lung and 
liver disease as well as 
other chronic 
conditions (such as 
cancer,  diabetes, 
mental health)

M

e

a

n

c

o

‐

m

o

r

b

i

d

c

o

n

d

i

t

i

o

n

s

Anda ‐ Eur Arch Psychiatry Clin Neurosci (2006) 256 : 174–186 



Neuropsychiatric Symptoms of 
Chemical Exposures

Symptom Carbon 
disulfide

TCE Lead Mercury

Depression X X X X

Anxiety X X X X

Mania X X X X

Violence X X X X

Concentration X X X X

Dementia

hallucinations X X X

Memory loss X X X X

paranoia X X X

Mood lability X X X X

Adapted from Brown Psychiatric Clinics of NA 2007

Trait/Ability

 Attention ability
 Impulsivity
 Executive function
 Memory
 Social adjustment
 Reading / verbal skill

Clinical Syndrome

 ADHD
 Learning disabilities
 Asperger’s syndrome
 Autism

Traits/Abilities 
vs. Clinical Syndromes



Traits/Abilities 
vs. Clinical Syndromes

Trait/Ability

Quantitative, dimensional
Objective tests
Animal models
Apply to “normal”

populations
Definable criteria

Useful research tools

Clinical Syndrome

Qualitative, categorical
Clinical judgment

(subjective)
No animal models
Different from “normal”
Variable diagnostic criteria 

Provide management 
strategies
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The Significance of Small Effects: The Population 
Perspective  

Effects of A Small Shift in IQ Distribution

160140120100806040

70 130I.Q.

mean 100

6.0 million 
"gifted"

6.0 million 
”Intellectual Disability"

In Harm’s Way 
Greater Boston PSR

5 Point Decrease in Mean IQ

160140120100806040

mean 95

70 130

2.4 million 
"gifted"

9.4 million 
”Intellectual Disability"

57% 
INCREASE 

I.Q.
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Based on B Weiss



Fig. 1. Box plots of the estimated 4th-grade reading EOGscores from quantile regression models (N=57,678).

Miranda et al 2009

Miranda et al 2009



LEAD
Cognitive and Behavior Traits

Lead at low levels:
Interact with protein kinase C

• Stimulate transmitter 
release

• Disconnected from stimuli

Mimics Calcium
• Blocks Ca channels critical 

to signal transmission

• Result  synapses that survive 
pruning are more random

• Altered architecture may not 
be something you see

ADHD
Impulsivity, distractability
Hyperactivity, conduct
Executive function, social 
skills

LD
Reading, math
Word/pattern recognition

Other
Anti‐social, aggressivity, fine 
motor 

Illustration from wikipedia open source

CDC finds BPA in 92% of Americans 
children>adults

• BPA acts as a weak estrogen 

• Animals
– Prenatal exposures lead to 

changes in behavior including 
hyperactivity, aggression, 
impaired learning 

• Human
– Prenatal Exposure associated 

with increased externalizing 
behavior*

– Girls > boys 

Over 50% of canned goods on US market shelves 
are lined with BPA resin. It is not possible to 
identify the BPA lining via visual inspection.

: Photo: creative comons Wikipedia *Braun  JM et al., 2009 



Synaptic plasticity
Dendritic spine 1000s per dendrite

• Input from neurons

Neuro‐chemical foundation of learning, memory, 
motivation

• Rapidly changing in response to environment

Estradiol rapidly increases CA1 pyramidal cell 
dendritic spine synaptic density

• deficiencies related to neuro‐degenerative disorders and age‐
related cognitive deficits?

• Sexually dimorphic

Diagrams  Wikipedia public domain

LadyofHats

BPA – environmental estrogen
prenatal exposure     adult effect

• Prenatal BPA “completely abolishes” estrogen‐
activated hippocampal spine synapse formation at 
levels less than EPA ref dose (in female primates)

– Similarly, in males interferes with testosterone synaptic 
response (rats)

• Associated with increased anxiety, disorders of mood and 
cognition (rodents)

Rubin, Endocrinology 06



Interventions Matter

• 20 people/five families

• Changed from 
canned/packaged food to 
none

• Change in BPA and MEHP 
levels

17

Rudel et al., 2011 Environmental Health Perspectives

Rauh et al. Pediatrics 20 06

Rauh et al., EHP 2011

Chlorpyrifos Impacts 
Neurodevelopment

• Detected in >64% of maternal and newborn blood 
samples
• Follow up at 3 yrs. for 189 children

• Highly exposed
– Delays in psychomotor and mental developmental 

indexes (Bayley)
• PDI delays 5 times as great (MDI 2.4 times)

• Symptoms ADHD and PDD significantly more 
likely (child behavior checklist)

• Declines in working memory and full scale IQ at 
age 7



Chlorpyrifos has Measurable Impact 
on Brain Structure (non‐occupational)

Brain anomalies in children exposed prenatally to a common organophosphate 
pesticide, Rauh et al., PNAS 2012

Regional enlargements of the cerebral 
surface (primarily underlying white matter)

• Posterior middle temporal, inferior postcentral gyri
bilaterally

– Attention and receptive language
• Superior frontal gyrus, superior temporal gyrus, cuneus, 

and precuneus

– Social cognition

• Gyrus rectus (related orbitofrontal regions)

– Reward, emotion, and inhibitory control

• L superior frontal  gyrus (dorsal and mesial surfaces)

– Executive function



Genetics = Gene + Expression

Wikipedia commons

Epigenetics

pup

Demethylation 
of GR exon 1

Deacetylation of 
histones around GR

Permanent 
increase in GR 
expression in 
hippocampus   

Increased NGF1‐
A activity 

hippocampus

Increased 

Serotonin 
tone

Mother high licker groomer

Adult

High hippocampal GR levels
High licker groomer behavior

exploratory, less fearful 
and  stress reactive more  
cognitively intact in old 
age.

Champagne and Meany, Behavioral Neuroscience 2007
Champagne et al., Journal Neuroscience 2008
Zhang et al, Journal Neuroscience Sept. 2010

less methylation GAD1 



Phenotypes maintained in next generation 
without manipulation of housing, etc.

Licker 
groomer

isolated low LG low LG

Standard or Standard or 
enriched

LG LG

Low LG enriched LG LG

Champagne and Meany, Behavioral Neuroscience 2007
Champagne et al., Journal Neuroscience 2008
Zhang et al, Journal Neuroscience Sept. 2010

Postnatal
Maternal environment

Offspring
LG type

3rd generation
LG type (standard housing)

Hippocampus

Hypothalamus

Pituitary

Adrenals

CRF

ACTH

Glucocorticoids

Glucocorticoid 
Receptor

Hippocampus

Hypothalamus

Pituitary

Adrenals

Glucocorticoids

GR

Impacts on HPA System
Non‐licker groomer     Licker groomer



Bullied Monozygotic Twins: More 
frequent, severe experience = lower 

cortisol secretion  

Oullert‐Morin J. Am. Acad. Child Adolesc. Psychiatry, 2011;50(6

Bullied Monozygotic Twins Have 
Blunted Cortisol Response to Stress

Psychosocial stress test

Oullert‐Morin J. Am. Acad. Child Adolesc. Psychiatry, 2011;50(6): 



Higher Perceived Social Standing Of 
Parents Predicts Amygdala Reactivity  to 

Angry Faces

Potential Embedding of Parental Social
Standing, Gianaros et al. SCAN 2008

Prenatal Stress – Effects in Adult 
Female Offspring

• Exposures

– Relationship hardship (eg. Divorce)

– Death/severe illness of someone close

– Severe financial, car accident, refugee

• Impacts

– Altered HPA axis response (Trier Social Stress and 
ACTH stimulation)

– Bias to Th2, IL‐4, IFN –gamma, IL6, IL10 production

Entringer et al Dev Psychobiol 2008
Entringer et al Hormones and Behavior, 2009



Allostasis – active process for 
adaptation (brain – body)

Neuroendocrine
Immune

Autonomic 
biomediators

Allostasis

Adaptation

Allostatic
load

Costs: metabolic, cardiovascular, immune, behavioral dysregulation

Adapted from
McEwen and Gianaros, 2010

Limbic Plasticity effected by
• Parental resources
• Education
• Exposures/nurturance

Neurobiological Underpinnings of 
Resilience and Vulnerability

Positive 
Stress
Positive 
Stress

Exhilarating 
challenge/outcome

Exhilarating 
challenge/outcome

Mastery/controlMastery/control

Good self esteemGood self esteem

Tolerable 
Stress

Tolerable 
Stress

Adverse life eventsAdverse life events

BUTBUT

Good social and 
emotional support
Good social and 

emotional support

Toxic StressToxic Stress

Chaos, abuse, 
neglect

Chaos, abuse, 
neglect

Poor emotional and 
social support

Poor emotional and 
social support

Negative effect on 
brain architecture
Negative effect on 
brain architecture

Early life adversityEarly life adversity

Karatsoreos and McEwen, Resilience and Vulnerability: A neurobiological perspective
F1000 Prime Reports 2013 http://f1000.com/prime/reports/b/5/13



Neural Mediators of Resilience

• Brain Derived Neurotrophic Factor (BDNF)

– Necessary factor in plasticity

– BDNF low in depression

– Elevated by fluoxetine, regular physical activity

• Reopen windows of plasticity (stroke and depression)
– Combined with intensive physiotherapy or behavioral therapy 

Karatsoreos and McEwen, Resilience and Vulnerability: A neurobiological perspective
F1000 Prime Reports 2013 http://f1000.com/prime/reports/b/5/13

Lead/Stress Act by Similar Mechanisms
effects additive

• Learning and memory in 
hippocampus dependant on 
activation of NMDA 
glutamate receptors

• Stress or an environmental 
chemical (lead) impact same 
mechanism

• Both lead and stress impact 
HPA axis

Lead & Stress 
Potent inhibitors

X

Wikipedia creative commons/public domain Delldot

Social Environment / chemical interaction

Guilarte Ann Neurology 2003
Neal Neurotoxicology 2011



Environmental enrichment enhances
memory and learning /plasticity

• Early lead exposure 
results in decrease in 
learning, memory, 
NMDA r activity

• Enriched environment 
reduces leads cognitive 
impacts and normalizes 

NMDA r activity (and 
BDNF)
Guilarte T, Ann Neurology, 2003

Social environment, exploration, play, 
spatial learning

Public domain wikipedia

Social environment

Best Return on Investment
Early Years

The Productivity Argument for Investing in Young Children James Heckman 2004



Good Early Childhood Education 
Programs Make a Difference

The Productivity Argument for Investing in Young Children James Heckman 2004

Positive 
outcomes

Negative 
outcomes

Kendall‐Taylor, N. (2012). “The Resilience Scale: Using Metaphors to Communicate
a Developmental Perspective on Resilience.” FrameWorks Institute.

Resilience = positive outcomes occur despite the
presence of significant negative factors.



Fulcrum 
sliding set 
point

Fulcrum can 
shift

Not all factors weight the same

Fulcrum is built over time with developing brain architecture

Resilience is an outcome 
rather than a trait

Positive outcomes in 
the face of significant 
adversity are the 
norm and easy 
“bootstrap”

Positive outcomes in 
the face of significant 
adversity are the 
norm and easy 
“bootstrap”

Exceptional 
and 

facilitated by 
contextual 
factors

Resilient outcomes 
are exclusive result 
of  “willpower”

Resilient outcomes 
are exclusive result 
of  “willpower”

Power of genetic 
and contextual 

factors

Resilience has 
no limits

Resilience has 
no limits

Not invincible

resilient outcomes can be cultivated

Shift in understanding facilitated by scale



Scale may help inoculate against 
cultural models :

• Against “family bubble”
• Against the “stress does the body good”

– Whatever doesn’t kill you makes you stronger

• Against the “damage done is done”
• Against percentages of influence

– More nuanced mixture of genetics and environment 
(rather than parallel) 

• Anyone can do well regardless of context
– Anyone can (should) pull themselves out of adversity

• Valuable opportunity to build strength

Kendall‐Taylor, N. (2012). “The Resilience Scale: Using Metaphors to Communicate
a Developmental Perspective on Resilience.” FrameWorks Institute.
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Check the Kind of Plastics You Use                               
 

 Some plastics are made with chemicals called phthalates [THAL ates] or BPA which means bisphenol A 
[BIS fee nall]. 

 These chemicals can leach from (come out of) everyday plastic products like toys, bottles, containers, 
and personal care products. 

 Scientists and doctors are learning about these chemicals and the hormone-like health effects they may 
have especially on children. 

 You can use the following guide to choose safer plastics and decrease exposures.   
 

Check the symbol on the bottom of the plastic items before you buy: 

  Choose safer plastics1:                                   Plastics to avoid 2,3: 

 

 

  

 

1. Luz Claudio and Reeve Chace.  Quick Guide to Plastics.  Staying Healthy in a Changing Environment #3.  Mount Sinai 
Community Health Bulletin.  June 2006.  

(polystyrene foam) 

2. Code #6: Styrene, a potentially toxic chemical, may be released from containers made from polystyrene foam (Styrofoam and 
related brands) when they are used to heat or store foods or liquids at temperatures exceeding 80°C (176°F). 

3. Code #7 covers "other" plastics, which includes polycarbonate.  Therefore not all code #7 plastic bottles contain polycarbonate 
and leach BPA.  Also, BPA can be given off from other products. 

Disclaimer: Based upon interpretation of the current literature, the PEHSU program is providing this guidance for persons who wish to take a 
precautionary approach to personal decisions, and is not meant to substitute or provide medical consultation. 

How to Avoid Phthalates and BPA:

 Do not microwave food/beverages in plastic 
 Do not microwave or heat plastic cling wraps 
 Do not place plastics in the dishwasher 
 If using hard polycarbonate plastics (water 

bottles/baby bottles/sippy cups), do not use for 
warm/hot liquids 

 Use safe alternatives such as glass or poly 
ethylene plastic (symbol #1)  

 Avoid canned foods when possible (BPA may 
be used in can linings) 

 Look for labels on products that say “phthalate-
free” or “BPA-free.”  

What are Phthalates and Bisphenol A? 

Phthalates are man-made chemicals used in many different products.  These chemicals are put in some toys 
and bottles to make plastics flexible.  They are also used in cosmetics and other personal care products like 
some lotions and shampoos.  

Bisphenol A (BPA) is a chemical used to make a strong plastic called polycarbonate that is used in many 
things like drink bottles.  BPA is also used on the inside of many metal food cans to keep the cans from 
rusting.

 



 

How can my family be exposed to Phthalates and Bisphenol A? 

Adults and children may be exposed to Phthalates and Bisphenol A in the environment and at home.  Both 
Phthalates and Bisphenol A can leach out of plastics when they are heated and the chemicals get into the 
food or drinks in the plastic containers.  Scientists are still learning if the amount that comes out is 
dangerous.  The chemicals can be found in the following products: 

Phthalates       Bisphenol A 

 Food storage containers 
 Polyvinyl chloride (PVC) 

tubing/products (such as water pipes) 
 Flexible plastics, plastic bottles 
 

 Metal cans of food and infant formula 
 Hard-plastic baby bottles 
 Sippy cups 
 Plastic bottles

What are the health effects of Phthalates and Bisphenol A? 

Many doctors and scientists are concerned about Phthalates and Bisphenol A because they can act in ways 
similar to hormones naturally found in our body. Hormones help control how our body works. Most of 
the health information we know about these chemicals comes from animal studies. 

In studies using rats, phthalates cause problems with male reproductive organs.  In children, scientists 
have found an association between phthalates and changes in reproductive hormones and increased 
allergies, runny nose, and eczema.  In adults, phthalates are associated with changes in sperm quality. 

BPA has been associated with increases in developmental disorders of the brain and nervous system in 
animals.  These developmental disorders in animals are like problems such as ADHD (attention deficit 
hyper-reactivity disorder) in humans.  In children, one study has found an association between BPA and 
behavioral changes in 2 year old children.  The changes may be related to increased aggressive activity. 

In adults, associations have been seen between higher BPA exposure and increased risk of heart disease, 
abnormal liver tests, and diabetes diagnosis.  

In animals, BPA may cause changes in cells in breasts, the uterus, and the prostate which can increase risk 
of cancers. BPA has not been classified with respect to cancer causing ability in humans.  

Find your local Pediatric Environmental Health Specialty Unit at www.PEHSU.net  or call  
1-888-347-2632 to get more information. 
 
Other Resources 

 National Institute for Environmental Health Sciences, 
http://www.niehs.nih.gov/health/topics/agents/endocrine/index.cfm 

 CDC National Report on Human Exposures  http://www.cdc.gov/exposurereport/ 
 

Acknowledgment:  S. Sathyanarayana, MD MPH, Northwest PEHSU.  M. Galvez, MD, MPH, Mount Sinai PEHSU. R. Geller, M.D. 
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Lakes Center for Children’s Environmental Health.  I. Buka, Misericordia & Stollery Children’s Hospital, Canada, R. Goldman, MD, 
MPH, New England PEHSU. L. Gordon, MPH, Fellow – U.S. Environmental Protection Agency. M. Miller MD, MPH, University of 
California – San Francisco PEHSU. J. Paulson, MD, Mid-Atlantic Center for Children’s Health and Environment, June 2008, updated 
October 2009. 
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agreement award number 1U61TS000118-01 from the Agency for Toxic Substances and Disease Registry (ATSDR).  
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Agency Agreement number DW-75-92301301-0. Neither EPA nor ATSDR endorse the purchase of any commercial products or services 
mentioned in PEHSU publications.          
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 Physician Guide to Safer Plastics:        
 

        Phthalates and Bisphenol A 
                            

Phthalates 

Phthalates are man-made chemicals used in soft, flexible 

plastics, polyvinyl chloride (PVC) products, and in a 

variety of personal care products (shampoos, lotions, 

etc,.).  These chemicals are anti-androgenic and can 

adversely impact androgen-sensitive tissues during 

specific windows of development. 

Bisphenol A 

Bisphenol A is a man-made chemical used in hard, 

polycarbonate plastics and in food can linings to prevent 

degradation of the metal.  BPA acts as a weak estrogen 

in the body.  It has chemical properties similar to 

estradiol and can impact biological systems in very low 

doses

 
 Children may be exposed to Phthalates or Bisphenol A from ingestion through diet and sucking/mouthing 

plastics, inhalation through dust, and dermal exposures. 

 

 Because evidence is still emerging, the Pediatric Environmental Health Specialty Units (PEHSU) recommends a 

precautionary approach.  The information below will help avoid exposures. 

 

 You can use the following guide to counsel families on how to choose safer plastics.  Consumers should be 

instructed to check the symbol on the bottom of the plastic items before buying. 

 

The safer plastic choices for toys and food and beverage containers
1
  

 

 

 

Plastics to avoid:
2
 

 

 

 

 

1. Luz Claudio and Reeve Chace.  Quick Guide to Plastics.  Staying Healthy in a Changing Environment #3.  Mount Sinai Community Health 

Bulletin.  June 2006.  

2. Code #7 covers "other" plastics, which includes polycarbonate.  Therefore not all code #7 plastic bottles contain polycarbonate and 

leach BPA. Also, BPA can be given off from other products.



 

Possible Human Health Impact:   

Both phthalates and bisphenol A are endocrine disruptors - chemicals that may interfere with the production/activity of 

hormones leading to adverse health effects 

Phthalates  
 

Animal Studies (all are high dose exposures in utero) 

- significant testicular toxicity in utero and in 

early development (testicular dysgenesis 

syndrome) 

- increased incidence of male reproductive tract 

abnormalities in offspring of prenatally 

exposed rats including hypospadias, 

cryptorchidism, and testicular tumors 

- decreased birth weight after prenatal exposure 

- malignant kidney and liver tumors (not thought 

to be relevant to human exposures) 

 

Human Studies  

- prenatal phthalate exposure associated with a 

decreased anogenital distance (a potential 

marker of decreased androgenization) 

- phthalate exposure through breast milk  has been 

associated with increased LH, decreased free 

testosterone and increased serum human 

binding globulin in 3 month old male infants 

- early childhood exposure to phthalates has been 

associated with increased rhinitis, eczema, 

asthma, wheezing   
- several studies relate phthalate exposure with 

abnormal sperm morphology/sperm DNA 

damage in adult males 

 

 

 

Bisphenol A 
 

Animal Studies  
 

- neurotoxic, stimulates estrogen receptors in 

brain,  prenatal exposures lead to changes in 

behavior including hyperactivity, increased 

aggression, impaired learning 
- (low dose) prenatal exposure is associated with 

early puberty and increased mammary 

tumors in offspring, increased risk of prostate 

hypertrophy  
- prenatal exposure associated with increased 

adipocytes and increased body weight in 

offspring 

- adult exposure associated with modulation of 

helper T1 and T2 cells which in turn adversely 

affects antibody production 

 

Human Studies  

 

- extensive evidence that humans are exposed to 

concentrations similar or higher than doses 

used in several animal studies that document 

adverse health effects 

- in adults, associations between higher BPA 

exposure and increased risk of cardiovascular 

diagnoses, abnormal liver enzymes, and diabetes 

diagnosis 
- association between prenatal BPA exposure and 

externalizing (behavioral  scores in 2 year old 

children (greater association for females>males) 

Tips on Teaching Patients & Parents How to Avoid Exposure 

Disclaimer: Based upon interpretation of the current literature, the PEHSU program is providing this guidance for persons who wish to take a 

precautionary approach to personal decisions, and is not meant to substitute or provide medical consultation. 

Phthalates 
 

 Do not microwave food/beverages in plastic 

 Do not microwave or heat plastic cling wraps 

 Do not place plastics in the dishwasher 

 Use safe alternatives such as glass or polyethylene 

plastic (symbol #1) 

 Buy products labeled as “phthalate-free” or “BPA-

free”                                                                 

 

Bisphenol A 
 

 If using hard polycarbonate plastics (water 

bottles/baby bottles/sippy cups), do not use for 

warm/hot liquids 

 Use safe alternatives such as glass or poly ethylene 

plastic (symbol #1)  

 Avoid canned foods when possible (BPA may be 

used in can linings)  

You or your patients may contact your local Pediatric Environmental Health Specialty Unit.  Find our contact information at 

www.pehsu.net or call 1-888-347-2632            

http://www.pehsu.net/
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Chelation Therapy - Guidance for the General Public 

Note: This information is only provided as a service to the public and is not meant to replace medical 

advice given to individuals seeking treatment.  Please talk to your health care provider. 

 

What is "chelation (key-lay-shun) therapy”? 

In standard medical practice, certain medications (also known as ‘chelants’ [key-lints]) are used in 

specific situations to help remove high levels of certain metals from the body.  The chelators bind to 

these metals in the blood and some body tissues causing them to be more quickly eliminated in the 

urine or stool.   Whether the chelation medication is swallowed, or injected into the muscle or vein, 

depends on the type of chelation medication used and the medical situation of the patient being 

treated.  Some practitioners of complementary medicine use medications or natural products, 

labeled as chelators, to treat a variety of chronic medical conditions (see below) 

 

When has chelation therapy been scientifically shown to be useful?  

Chelation therapy has been scientifically proven to be beneficial treatment for poisoning (high 

exposure) from metals such as lead, mercury, and arsenic when carried out under competent 

medical supervision.  It is also used to treat large amounts of iron or copper that accumulates in the 

body due to certain diseases.   

 

For what type of medical conditions has chelation therapy not been shown to be useful? 

Chelation therapy has not been scientifically proven to be beneficial in the treatment of autistic 

spectrum disorder (ASD), cancer, heart disease, eye problems (macular degeneration), Parkinson’s 

disease, chronic fatigue syndrome, gout, multiple sclerosis and other medical conditions.  There is 

no proof that chelation therapy can help a person get back to good health from these conditions by 

removing metals or toxicants from the body. In a press release of October 14, 2010, the Food and 

Drug Administration (FDA)1 warned eight companies to stop making false statements about 

                                                           
1
 The Food and Drug Administration (FDA) is a federal government agency that helps protect the public from 

unsafe medical drugs and equipment, biological products, and cosmetics along with protecting the U.S. food 
supply. (taken from www.fda.gov). Statement available at  
http://www.fda.gov/ForConsumers/ConsumerUpdates/ucm229358.htm 

http://www.fda.gov/
http://www.fda.gov/ForConsumers/ConsumerUpdates/ucm229358.htm
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“chelation” products that claimed to treat a range of disorders.   The FDA said that the companies 

had not proven their products are safe or effective in treating the disorders or diseases that they 

claimed.    An expert from FDA said that the companies were “preying on people made vulnerable 

because of serious illness” and that there are no FDA approved over-the-counter chelation 

products. 

 

What about using results of laboratory tests to suggest chelation therapy should be given? 

Sometimes chelation therapy is recommended based on the results of non-standard laboratory 

tests for multiple elements performed on samples of hair, blood, urine or other specimens.  Such 

testing may show levels of chemicals above the laboratory’s reference range, but these are not 

necessarily levels that cause health problems. Sometimes a laboratory test known as “provocation 

testing” is used which involves giving a chelation medicine to "provoke" and measure the excretion 

of toxicants.  This type of testing is not recommended.  It does not reliably show high or toxic levels 

in the body nor prove the benefit of taking chelation therapy. It is also misleading to compare test 

results after taking “provoking” chelation medicine to test results from the reference population 

who have not taken the medicine.  In standard medical practice, chelation therapy is given after 

carefully considering the results of standard laboratory tests, clinical factors, and scientific 

evidence. 

 

What about natural and herbal remedies used for “chelation therapy”? 

Many herbal remedies are sold claiming to cure health problems or help a person get back to good 

health by drawing various toxicants out of the body. These claims have not been scientifically 

proven.  Some of these herbs and vitamins may be good for you, but when used in large amounts 

(more than the body needs) they can sometimes be harmful.  

 

Examples of remedies that have not been proven to act as chelating agents or to cure the 

health problems related to toxicants or biological toxins 

 SEAWEED – a  mixture of chemicals with no proven value as a chelating agent  

 CHLORELLA -  a chemical mixture taken from algae with no proven value as a chelating 

agent   

 CILANTRO – an herb that supposedly makes the metals in the body change 

 CHLOROPHYLL  - a chemical mixture taken from plants with no proven value as a chelating 

agent  

 CLAY BENTONITE – a type of clay that when eaten, still has  no proven value as a chelating 

agent  
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 CYSTEINE  – an amino acid that has no  proven value as a chelating agent 

 NAC   – a chemical that has no proven value as a chelating agent 

 VITAMIN C – a vitamin and anti-oxidant (anti-oxidants help the cells in the body) that has 

no proven value as a chelating agent 

 GARLIC – a dietary supplement that has no proven value as a chelating agent. 

 

What about taking EDTA for chelation therapy? 

 Calcium ethylenediamine tetraacetic acid (CaNaEDTA) given by vein (intravenously) or injected 

into the muscle has been used to treat severe lead poisoning (usually with very high blood lead 

levels).  It is not given by mouth because almost none is absorbed from the stomach and intestines.  

There are no scientific studies that show EDTA in an oral or suppository form helps any medical 

conditions or whether or not there are harmful side effects (in children or adults).  Some forms of 

EDTA, such as the sodium form (NaEDTA) can be harmful because they remove calcium from the 

blood.  Low blood calcium can cause the heart to beat abnormally and has caused death. For this 

reason, when giving EDTA to treat actual poisonings, physicians give the proper form of EDTA by 

vein and monitor the patient carefully. 

 

Are there any other concerns about chelation therapy in general? 

 Chelators (the chemicals used in chelation medicines) not only remove toxic metals, but also 

remove good minerals that are important for health.  This may be particularly important for 

children who need these nutrients for growth and development.  It is not clear that taking 

vitamin supplements will replace all of the needed minerals and nutrients that chelators have 

removed.  Herbal remedies, including some chelation treatments, can cause allergic reactions in 

sensitive individuals or those with underlying eczema (a kind of skin rash), asthma, or allergies. 

 Chelators can also cause damage to other organ systems, such as the liver and kidneys. 

 Allergic, sometimes life-threatening, reactions can occur from taking chelating agents. 

 Persons under treatment of an illness may delay or avoid taking proven effective medical 

therapies because of misleading information they are given about the value of chelation. 

 

Recommendations 

 Avoid taking any of the non-prescription oral or suppository forms of chelators and do not give 

them to your children 

 If you have questions about metal toxicity or chelation therapy call your nearest regional 

Pediatric Environmental Health Center (PEHSU).  A list of PEHSU sites and their contact 

information is available at:    www.pehsu.net  
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 For questions about an emergency toxic exposure, please contact your nearest regional poison 

control center at (800) 222-1222. 

 

Primary authors of this fact sheet are Rose H. Goldman, MD, MPH and Alan Woolf, MD, MPH from the 

New England Pediatric Environmental Health Specialty Unit, Boston, Massachusetts. 

 

 

This document “Chelation Therapy – Guidance for the General Public” was supported by the 
Association of Occupational and Environmental Clinics (AOEC) and funded (in part) by the cooperative 
agreement award number 1U61TS000118-03 from the Agency for Toxic Substances and Disease 
Registry (ATSDR).  

Acknowledgement: The U.S. Environmental Protection Agency (EPA) supports the PEHSU by providing 
funds to ATSDR under Inter-Agency Agreement number DW-75-92301301-0. Neither EPA nor ATSDR 
endorse the purchase of any commercial products or services mentioned in PEHSU publications.  

 

 

 

April 2012 release (July 2012 FDA weblink update) 
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Studies of High Risk Infants: 
Implications for Cerebral Palsy and 
other Developmental Disabilities

Anne DeBattista CPNP, CPMHS, PhD(c)  
Developmental-Behavioral Pediatrics

Lucile Packard Children’s Hospital

I have nothing to disclose

Learning Objectives
• Introduce High Risk Infant Follow-up Program 

and recent studies of High Risk Premature 
Infants 

• Discuss implications for cerebral palsy and other 
developmental disabilities

• Discuss implications for early intervention 
service delivery

Biologic Risk
• Prematurity
• Hypoxemia/Ischemia
• Illness severity
• Brain injury
• Seizures
• IUGR
• Toxic substance 

exposure
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Biologic Risk – Etiology of Brain Injury
• Advances in Neuroimaging -Multifactorial etiology

– Hypoxia-ischemia  (cv instability)
– Excess release of glutamate
– Genetic susceptibility
– Growth factor deficiency
– Oxidative stress
– Maternal infections->cytokines, inflammation
– Toxins
– Maternal stress or malnutrition

Social and Environmental Risk
• Significant relationship between poverty & poor 

developmental outcomes
• Pre and postnatal inadequate nutrition can lead to 

poor brain development
• Stressful events-> lasting adverse effects 

– mediated by:
• genetic predispositions
• supportive relationships

Epigenetic Risk

Epigenetics: Experience Changes Genes
Positive and negative experience leave chemical signals on 
genes that may be temporary or permanent and change how 

the gene supports learning. 

http://developingchild.harvard.edu/index.php/resource
s/multimedia/interactive_features/gene-expression/

Epigenetics and 
Environmental 
Experience

• Most studies in animal models
• Early life experiences in preemies alters the stress 

response and creates different stress response pathways 
from term babies.

• These altered response pathways disrupt normal brain 
growth and development.

• Animal studies suggest these changes can be passed to 
future generations

• Clapper (2012) Advances in Neonatal Care vol 12, 5.
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Science-Early Intervention 
Beginning in the NICU

Recent Studies of NICU 
Environmental Interventions

• Feldman (2014) RCT-14 daily skin to skin
- 10 year better Executive Function measures

• Scher (2009) –RCT 8 weeks of skin to skin 
holding
– better brain maturation by EEG

• Procainoy (2009) – RCT skin to skin and 
massage
– Better developmental scores at age 2

Recent Studies of NICU 
Environmental Interventions

• Guzetta (2011) – RCT massage 12 days
– EEG worse in controls, intervention like term

• Milgrom (2010) – RCT parent training
– DTI MRI -Better brain maturation

• Nordhov (2010) - RCT -7 sessions inpatient, 4  
outpatient 

– Reading/supporting stress cues to promote self 
regulation and quiet alert state for social interaction

– Better cognitive development at 3 and 5 years

Why Do We Need HRIF?

• Outcome studies
–Risk
–Odds
–Percentages
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High Risk Infant Follow-up
• California Children’s Services

– Mandated Title 5 – Regional CCS approved NICUs 
must refer eligible babies to CCS approved HRIF 
program (3 visits to age 3yrs)

– Unfunded – use their medical insurance
– Some managed care systems not authorizing HRIF 

or authorize just the 1st visit

High Risk Infant Follow-up
• Medical follow-up of 

neonatal issues
• Growth
• Neurological Exam
• Developmental Assessment
• Psychosocial Assessment
• Guidance & connection to 
EarIy Intervention services

Neurologic Exam
Movement & Posture

• Targeted to look for signs 
of cerebral palsy

• Amiel Tison exam
• GMFM levels

• Refer to CCS medical 
Therapy for PT & OT for:
– children at risk for CP
– < age 3 years
– 2 Neurological physical 

exam findings

Cerebral Palsy
• Injury in the developing fetal or infant brain that 

results in abnormal development of movement and 
posture, and causes activity limitations 

• Motor disorders of CP are often accompanied by
disturbances of sensation, cognition, communication, 
perception, behavior, and/or by a seizure
disorder

Bax et al. 2005
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Prevalence of Cerebral Palsy
9 Europe Countries 88, 371 live births

Overall 1.9/1000 live births

<28 weeks 77/1,000

28-31 weeks 40/1,000

32-36 weeks 7/1,000

> 36 weeks 1.1/1,000

•

Himmelmann 2005

Cerebral Palsy

Cerebral Palsy

There is a range of severity

Diagnostic Imaging
• Preemies <1500 grams with grade I or II IVH 

– 3D MRIs near term age
• Cortical Gray Matter Volume was significantly 

reduced (Vasileiadis, PEDIATIRICS 9/2004)

• Normal HUS/MRI adolescents born 
premature
– Abnormal brain volumes & white matter 

abnormalities without distinctive injuries 
(Arthur, Pediatric Radiology,2006)

• VLBW preemies at age 15 years >PWMI compared to Term and SGA 
controls (Vangerg, Neuroimaging, 11/2006, Norway)

• Grade I-II IVH – higher risk and rates of CP, DD, vision & hearing 
impairments                  (Lui, Pediatrics 2014;133:55–62)

White Matter Injury
Encephalopathy Of Prematurity (Volpe, 2009)
• PWMI and accompanying neuronal/axonal deficits -leads to deficit of mature oligodendrocytes, impaired myelination and decreased brain volume

– Focal injury (<5%)
• Deep in white matter

– Diffuse
• Noncystic and evolves over 
several weeks to form glial scars

• Focal or diffuse noncystic injury is emerging as the 
predominant lesion (Back, 2007, Stroke)

• Clinical MRI not able to detect diffuse micro-lesions that impair 
myelination – Dysmaturation

(2014, Back, Clin Perinatology)
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Normalizing MRI Reports
• Diffuse PWMI not seen readily on 

MRI 
• Correlates reported as signal and 

diffusion abnormalities 
– increased T2 signal intensity in 

periventricular white matter can 
be injury or undermyelination
associated with prematurity

– NICU DC Summary reports Normal 
MRI

• What is Common in Preemies is 
Not Always Normal

Huppi, 2010 

T2 Weighted MRI Scans
None Mild Moderate    Severe

n=47 
(28%)

n=85 
(51%)

n= 6
(4%)

n=29 
(17%)

Woodward, NEJM 2006

Total preemies < 32 weeks gestation n = 167

Development of Immature Brains
Developmental skills are delayed at birth 

compared to term born peers

25weeks GA-39 Weeks GA

34 week brain is 60% of a 
term brain (Vohr, 2013)          

Developmental Assessment

• Adjusted Age Scores
(subtract # weeks early from age e.g. 8 
month old born 16 weeks early = 4m AA)

• Chronologic Age Scores
(score for age)

Are they catching up to chronologic 
same age peers?
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Outcome Specific
Impairment

All LBW
2500-1500 g

VLBW
1499-1000 g

ELBW
<1000 g

Neurosensory Vision
Impairment

<1% 2% 4-24% 2-20%

Hearing Loss <1% <1% 1-3% 7-11%

Developmental Cerebral Palsy <1% <1% 6-20% 9-30%

Speech Language Delay 6% 3-5% 8-45% 25-45%
Learning/
Academic

Learning
Disabilities

5-
20%

17% 30-38% 34-45%

Special Education 8% 8% 60-70% 24-80%

Behavioral ADHD 5-7% 7-30% 9-30% 5-40%

Vanderbilt 2007

Developmental Outcomes Preemie Graduate Services
Long Term Morbidities

Cerebral palsy Memory deficits
Cognitive deficits Mental Health Disorders 

ADHD, Autism, Schizophrenia
Speech/Language 
deficits

Learning differences

Coordination/balance Executive Function- Attention,
organization difficulties

Visual-motor 
perception

Processing problems

Social/ emotional 

Preemie Project: Medical-Legal-
Community Collaborative Preemie Project

• Longitudinal study of preterm children as part of a 
community-based collaborative that promoted early 
access to intervention services.

• Prospective cohort of preterm infants born between 
2001-2007.

• All children born <37 weeks gestational age (GA) and
<2500 grams and met one California Children Services
risk factor for developmental delay.
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Characteristic (n) n %
Annual Family Income

>50k 111 57
<50k 85 43

Maternal Education
less than College degree 84 47
College or graduate degree 112 54

Maternal Race/Ethnicity (218)
Caucasian 92 42
Hispanic 73 34
other 53 24

Gender Male  (218) 109 50
Gestational Age weeks (218)
(Mean=31 weeks, SD=2.99)

23-29 72 33
30-32 82 37
33-36 64 30

When do Preemies Catch-up to Term Peers 
in Development?

• Historically – Gessell
– Automatic Sequential Catch up

• Web MD 2009
• AAP 2013
• Parent Blogs

23 lb. 
pumpkin
(weight)

1½ lb. pumpkin
(birth weight)

Developmental Catch-Up
Average Range 85-115

Percent Of Preemies With Standard Scores > 85

PLS

(n=93)

BSID-II/ 
WPSSI-III 
(n=92)

Vineland Adaptive Behavior Scales

(n=97)

AGE Language Cognitive Comp Communication
Daily 
Living Social Motor

~2 yr 43% 22% 45% 50% 56% 61% 75%

~3yr 58% 58% 57% 66% 63% 55% 66%

DeBattista, 2008

Individual Trajectories 4m-36m
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Development in 
Adaptive Behavior to Age 3 

4 months 16 28 40

DeBattista, 2013

Trajectory Categories

Developmental Categories 
(%)

CategoriesCatch-up (8)
Sustained Normal (49)
No Catch-up (16)
False Catch-up (27)

Vineland 
Trends by Domain

Motor

Communication

SocialComposite

Activities of Daily Living

Adaptive Behavior by GA Group
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Adaptive Behavior by Gender Adaptive Behavior by Income

Preemie Catch Up   

• Extensive systematic review of medical and 
psychological literature 

• Promoting that preemies “catch up by age 2 
years” is not evidence based practice

(Wilson & Cradock, 2004. Journal of Pediatric Psychology)

With Mean Score 90 instead of 100

90

Shift To the Left

Greater Percentage Falling In The Borderline Range
May Not Be Eligible for Special Education
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Guidance & Early Intervention (EI)

• California Early Start Program
–Federal Extension of IDEA legislation for 

children birth to 3 years
–Therapies and Infant Programs for children with 

Developmental Delays & Disabilities

Early Start Program
• California budget cuts 2009

–NICU grads no longer eligible at 
discharge based on risk

–Families must use private insurance 
up - before Early Start will provide 
service

Early Start Program
Eligibility Categories:
• Developmental Delay

– Percent delay 
– < 2 years adjusted age score: 33% delay in 1 domain

• 22m/18m function < 12m in one area 
– > 2 years chron age: 50% delay in 1, or 33% in 2 domains

• 22m/18m function < 9m in one area 
• Established Risk
• Solely Low Incidence

National EI Trends
• Nationally, only 17% of children who are 

younger than 5 years and whose development 
was classified as delayed actually received 
services for those delays (Rosenberg, 2008)

• NICHD Neonatal Network (Hintz, 2008) <1000 
gm preemies born 1997-2000 (n= 2,315) up to 
44% had not received any EI services by the 
18-22month visit.
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Preemie Project EI Dosage
• Hours of early intervention data collected 

(ESP nurse, teacher, PT, OT, SLP) targeting development
• Entered into Mixed Multilevel Model

# hours for each child between clinic assessment 
visits (time varying covariate)

• EI was associated with lower adaptive 
behavior scores at baseline (more delayed got EI)

• Every hour of EI service resulted in a positive 
increase in scores over time

Summary
• Developmental outcomes are impacted by 

biologic, social and epigenetic risk

• We can’t predict exact outcomes for individual 
babies

• There is nothing magical about age 2 for preemie 
catch-up

Summary
• Children born prematurely:

– have immature brains subject to injuries 
– lower group mean scores- persist into adulthood
– greater numbers requiring special education
– limited access to EI 
– are expected to automatically catch up
– NICU Early interventions are not considered in Federal 

Part C service provision and are not consistently 
provided

Summary
• Research knowledge -> increased:

– understanding of neuropathology & genes
– understanding of the importance of environmental 

experiences on brain development beginning in the 
NICU and continuing through childhood

• Decreased investment in resources to promote 
development with early and sustained 
environmental experiences and therapies
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Summary

• We need a renewed investment 
in Early Intervention for High 
Risk Infants!

• Development is shaped by a 
dynamic and continuous 
interaction between biology and 
experience 

(National Council on the Science of Early Intervention 2001)

Thank you
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Management of Tone in Cerebral Palsy

Hank Chambers, MD
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Professor of Clinical Orthopedic Surgery
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Off Label Use

• All of the medications in this talk are off label 
for children with cerebral palsy

• The use of an intrathecal baclofen pump for 
dystonia is an off label use

What Is Cerebral Palsy?

• Is it brain damage due to obstetrical trauma?
• Was the baby too big or too small?
• Cerebral palsy (CP) describes a group of permanent disorders of the development of movement and posture, causing activity limitation, that are attributed to non-progressive disturbances that occurred in the developing fetal or infant brain. The motor disorders of cerebral palsy are often accompanied by disturbances of sensation, perception, cognition, communication, behavior, by epilepsy and by secondary musculoskeletal problems

Modified after Bax et al. DMCN 2005
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Epidemiology: The Cerebral Palsies

• Risk is 25-30 times in neonates < 1500g
– 1 in 3 children with VLBW will have CP
– Most children with CP were not premature

• Prevalence in 8 year olds:  3-4 patients/1000 
– (1 in 278)
– 10,000 new diagnoses each year

• Prevalence: ~950,000 Americans with CP
• 87% 30-year survival rate
• There are now more adults with CP than 

children.  My clinic has over 2200 adults.

Some Statistics
• 54 million Americans have a disability
• 72 percent of unemployed adults with 
disabilities would like to work

• Lifetime cost of child born today with 
CP: 
– $1 million

Motor Disorders

•Spasticity
•Athetosis
•Ataxia
•Dystonia
•Rigidity

Other Important Problems
•Loss of Selective Motor 

Control
•Sensory Deficits
•Weakness
•Visual Impairment
•Mental Health Issues
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Current Treatment Options: General

• Exercise and physical 
modalities

• Systemic drugs
• Anesthetic and neurolytic
injections

• Chemodenervation injections
• Intrathecal drugs
• Orthopedic methods
• Neurosurgical methods

Sequential

Integrated

Oral Medications for the 
Treatment of Spasticity

Primary and Secondary 
Antispasticity Drugs
• Primary ASDs
– Benzodiazepines
– Baclofen
– Dantrolene
– Tizanidine

• Secondary ASDs
– Tiagabine
– Cyproheptadine
– Clonidine
– Lamotrigine
– Gabapentin
– Cannibis

Myotactic Reflex

SDR

• Baclofen
• Tiagabine
• Diazepam
• TizanidineDantrolene

BTX
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Primary Oral/Systemic Agents: 
Diazepam
• Suggested indications

– Flexor and extensor 
spasms

– Stiffness, pain and 
associated insomnia

– Spasticity and 
seizures

– Combined with 
baclofen in patients 
with severe spasticity

– Postoperative spasm
– Preprocedure
sedation

• Suggested starting 
dose
– Infants: 1 mg qhs
– Young adults:
5 mg qhs

– Maximum dose in 
children:
• 0.8 to 1.0 mg/kg/d 

total, q 6-8 h

Krach LE. J Child Neurol 2001;16:31-6.
Siberry GK, Iannone R. The Harriet Lane Handbook. 15th ed. St. Louis, MO; 2000.

Primary Oral/Systemic Agents: 
Diazepam
• Potential side effects

– Sedation
– Respiratory depression
– Hypotension and bradycardia
– Paradoxical irritability
– Withdrawal syndrome
– Paradoxical sleep disorders
– Increased oral secretions

Primary Oral/Systemic Agents: 
Baclofen
• GABAB agonist
• Mechanism of action

– Alters release of 
excitatory 
neurotransmitters and 
substance P in the 
spinal cord

– Depresses mono- and 
polysynaptic reflexes

– Enhances Renshaw cell 
activity Baclofen

Krach LE. J Child Neurol 2001;16:31-6.

Primary Oral/Systemic Agents: 
Baclofen
• Suggested indications

– Flexor and extensor 
spasms

– Stiffness
– Pain and associated 

insomnia
– Severe spasticity in 

combination with 
diazepam

• Suggested dosage
– Initiate at 2.5 to 5 mg 

qhs and titrate to 
tid or qid

– Maximum dose
• <2 years = 20 mg/d
• 2-7 years = 40 mg/d
• >8 years = 60 mg/d

Lataste X, et al. Neurology 1994;44(suppl 9):S53-9. 
Baclofen Package Insert, 2000. 
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Primary Oral/Systemic Agents: 
Baclofen
• Potential side effects

– Sedation, drowsiness, fatigue
– Decreased seizure threshold
– May potentiate weakness
– Orthostatic hypotension
– Withdrawal syndrome
– Increased oral secretions
– Elevated transaminases

Baclofen Package Insert, 2000.

Primary Oral/Systemic Agents: 
Dantrolene

• Hydantoin derivative
• Mechanism of action

– Acts upon skeletal 
muscle fibers

– Inhibits release of Ca++
from the sarcoplasmic 
reticulum

– Uncouples excitation 
from contraction

Dantrolene

Gracies JM, et al. Muscle Nerve 1997;20(suppl 6):S92-120.

Primary Oral/Systemic Agents: 
Dantrolene
• Indications

– Symptomatic relief, 
especially clonus, in 
all types of UMN 
syndromes

• Dosage in children
– Initial: 0.5 mg/kg qhs
– Increase slowly 
to 0.5 mg/kg 
2-4 times/d at 4-day 
intervals

– Then, increase dose by 
0.5 mg/kg to a maximum 
of 3 mg/kg/dose 
(2-4 times/d) to 
maximum of 400 mg/d

Katrak PH, et al. Arch Phys Med Rehabil 1992;73:4-9. Mayer N, et al. Am J Phys 
Med 1973;52:18-29. Siberry GK, Iannone R. The Harriet Lane Handbook. 15th ed. 
St. Louis, MO; 2000.

Primary Oral/Systemic Agents: 
Dantrolene
• Potential side effects
– Hepatotoxicity
– Muscle weakness
– Diarrhea, mild drowsiness, 
paresthesias
– Dysphagia
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Primary Oral/Systemic Agents: 
Tizanidine
• An a2 adrenergic agonist
• Mechanism of action

– Reduces excitatory 
amino acid and 
substance P release

– Depresses polysynaptic 
reflexes

– Decreases activity in 
the locus ceruleus

Tizanidine

Delwaide PJ, et al. Neurology 1994;44(suppl 9):S21-8.
The United Kingdom Tizanidine Trial Group. Neurology 1994;44(suppl 9):S70-8.

Primary Oral/Systemic Agents: 
Tizanidine

• Indications
– Nighttime spasms, 

pain, and clonus

• Dosage in children
– <10 years

• 1 mg qhs
• Increase q week to qid dosing as 

tolerated
– >10 years

• 2 mg qhs
• Increase q week to qid dosing as 

tolerated
– Target dose is 0.3 to 

0.5 mg/kg/d

Wagstaff AJ, et al. Drugs 1997;53:435-52.

Primary Oral/Systemic Agents: 
Tizanidine
• Potential side effects

– Sedation
– Fatigue and drowsiness
– Dry mouth
– Dizziness
– Visual hallucinations (3%)
– Hepatotoxicity (5%)
– Orthostatic hypotension

• Never use with dantrolene or valproic acid

Wagstaff AJ, et al. Drugs 1997;53:435-52. Young RR. Neurology 1994:S12-20.

Secondary Oral/Systemic Agents

• Tiagabine
• Cyproheptadine
• Clonidine
• Lamotrigine
• Gabapentin
• Carbidopa-levodopa
• Cannibis

Gracies JM, et al. Muscle Nerve 1997;20(suppl 6):S92-120.
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Local Anesthetics, Neurolytics, and 
Chemodenervation

for the Patient with Cerebral Palsy and 
Spasticity

Physiologic Actions of Local 
Anesthetics and Neurolytics
• These agents may decrease focal or regional 

muscle overactivity by decreasing afferent 
and efferent nerve impulses

• Local anesthetics
– Peripheral nerves may be blocked at a distance 

from the muscle they innervate, close to, or even 
within the target muscle

– Blocks may be transient for diagnostic or other short-
term purposes

• Neurolytics
– Can produce long-term effects through nerve 

destruction or blockade of neuromuscular 
transmission

Therapeutic Options by 
Duration of Effect
• Short-duration 
nerve blocks 
(<half day)
– Local anesthetics

• Lidocaine
• Bupivacaine
• Etidocaine

• Long-duration 
nerve blocks (~2-5 
months)
– Neurolytics

• Phenol
• Ethanol

– Chemodenervation
• Botulinum toxin

Botulinum Toxins 
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Botulinum Toxins

• Botulinum Toxin A
– OnabotulinumtoxinA - Botox (Allergan Corp)
– IncobotulinumtoxinA - Xeomin (Merz Corp)
– AbobotulinumtoxinA - Dysport (Ipsen Corp)

• Botulinum Toxin B
– rimabotulinumtoxinB Myobloc (Solstice Corp)

• Botulinum Toxins C-H?

Botulinum Toxins

• Used for focal spasticity and dystonia
• Can use for upper or lower extremity
• 12 Units/kg (Companies suggests 8)
• No more than 400 Units
• No more than 100 Units per muscle
• No more than 50 Units per injection

Black Box Warning

•FDA issued black box 
warning for children with 
severe CP 
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Gastrocnemius and Targeting Other Uses of Botulinum Toxins

•Pain
•Drooling
•Bladder and Rectal 
Sphincter tone

Neurosurgical Interventions for 
Spasticity in Children with 

Cerebral Palsy

Neurosurgical Approaches in 
Cerebral Palsy
• Selective dorsal rhizotomy
• Peripheral neurectomy
• Myelotomy
• Dorsal column electrical 
stimulation
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Selective Dorsal Rhizotomy

• Of all the surgical procedures currently 
performed on patients with CP, selective 
dorsal rhizotomy (SDR) has undergone more 
thorough scientific scrutiny than any. 

• Option for selected patients with spastic CP. 
• The first report of dorsal rhizotomy in 1913 
• No attention from neurosurgeons until the 

1970s 

Indications
• Neurosurgery is only considered for 
severe spasticity following the failure of 
noninvasive medical and physical 
therapy. 

• Patients are carefully selected, based 
on rigorous multidisciplinary clinical 
assessment. 

Selective Dorsal Rhizotomy: 
Candidates and Contraindications 
• Candidates

– Pure spasticity
– Diplegia
– Prematurity
– 3-8 years of 
age

– Ambulatory
– Good Trunk 
Control

• Contraindications
– Spasticity of spinal 
cord origin

– Athetosis, rigidity, 
dystonia

– Previous 
aggressive tendon 
releases/
lengthening

– Poor trunk control
– Severe weakness
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Technique

• The severely abnormal 
rootlets are cut. 

• This technique is 
repeated for rootlets 
between spinal nerves 
L2 and S2. 

• Half of the L1 dorsal root 
fibers are cut without 
EMG.

• The dura is closed, and 
fentanyl is applied 
directly. 

Advantages of Technique

• Reduced risk of future spinal deformities 
• Decreased weakness 
• Reduced hip flexor spasticity by 
sectioning the L1 dorsal root 

• Shorter-term, less intense back pain 
• Earlier resumption of PT

Complications
• Paralysis of the legs and bladder
• Impotence, and sensory loss 
• Wound infection
• Meningitis 
• CSF Leakage
• Abnormal sensitivity of the feet and legs 
• Transient change in bladder function
• Urinary tract infection 
• Pneumonia.
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Outcome
• Patients with spastic diplegia

– Reduced spasticity
– Recurrence rare. 
– Long-term return of spasticity is unlikely

• Patients with spastic quadriplegia
– Can fail to reduce spasticity and most of 
these patients have dystonia 

– Recurrence of spasticity is common in 
nonambulatory patients

Outcome
• Patients with CP may not depend 
on spasticity for ambulation as 
much as patients with spasticity 
associated with spinal cord injury, 
in whom the spasticity sometimes 
does help with standing and taking 
steps.

Selective Dorsal Rhizotomy:
Efficacy
• Meta-analysis of the data from three 
studies showed greater improvement in 
patients undergoing SDR and PT than in 
patients treated with PT alone

• Study documented a 27% reduction in 
O2 cost during walking one year post SDR

McLaughlin J, Bjornson KF, et al. Develop Med Child Neurol 2000;42:25-6.
Stout J, Gormley M, et al. Devel Med Child Neurol. 1997; Abstracts.

SDR and Orthopedic Surgery
• It takes many months to improve 
contractures when present for years, 
and in older children and adults, may 
require surgical release. 

• SDR at 2-4 years of age, can prevent or 
reduce deformities and makes it easier 
to treat later with orthopaedic surgery.
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Intrathecal Baclofen for 
Spasticity in Cerebral Palsy

Intrathecal Baclofen: 
Selection Criteria
• Clinically stable patient with severe 
multifocal and regional muscle 
overactivity

• Failed adequate trial of oral agents
• Body-size and mass dependent
• Realistic patient/caregiver goals for 
treatment

• Family committed to intrathecal
baclofen as a treatment option

Penn RD, et al. N Engl J Med 1989;320:1517-21.

Intrathecal Baclofen: 
Exclusion Criteria

• Exclusion criteria
– Infection, history of allergy, or 
hypersensitivity to baclofen

– Potential for pregnancy or active 
breast-feeding

Penn RD, et al. N Engl J Med 1989;320:1517-21.

Intrathecal Baclofen: Screening

50-100 µg intrathecal bolus

Peak response
2-4 hours

No response

Candidate

Select other treatmentImprovement of function 
or no deterioration
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Intrathecal Baclofen: 
Infusion System
• Implanted in 

subcutaneous fat or 
subfascial of the 
external obliques

• Drug reservoir (10 mL 
or 18 mL) and pump 
connected to 
catheter

• Battery
• External 

radiotelemetry wand 
to control pump

Intrathecal Baclofen: Implantation

• Tip of catheter 
usually placed 
intrathecally from 
the high cervical 
spine to the lower 
thoracic region

• Pump is implanted 
into a 
subcutaneous 
pocket in the 
abdomen

Concalves J, et al. Stereotact Funct Neurosurg
1994;62:108-12. Kamensek J. Axone 1999;20:67-72. In: Pelligino L, Dormans 
JP, eds. Caring for Children with Cerebral Palsy. 2nd ed. Baltimore, MD: Paul 
H Brooks Publishing Co; 2000:99-124.

Intrathecal Baclofen: Follow-up

• Postimplantation
– Titrate dose to ensure balance, stability, and 
postural control

– Instruct patient and caregiver about refill 
schedule, management of complications and 
potential adverse effects

– Refills, assessments, and possible dose adjustments 
are done at ITB therapy center at 4 to12 week 
intervals

– Replace pump after 5 to 7 years

Albright AL. J Child Neurol 1996;11(suppl 1):S29-S35.

Intrathecal Baclofen: Complications

• Local
– Seroma
– Hematoma
– Erosion
– Infection

• Systemic
– Withdrawal
– Drug toxicity
– Meningitis
– Urinary 

retention/constipation
– Dysphagia
– Aspiration
– Possible progression of 

scoliosis

• Catheter-related
– Migration
– Breakage
– Puncture/rupture
– Dislodgment
– Disconnection
– CSF leaks

Kamensek J. Axone 1999;20:67-72.
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Intrathecal Baclofen for 
Dystonia in Cerebral Palsy

Dystonia is a hyperkinetic 
movement disorder 
characterized by sustained 
muscle contractions that 
cause twisting or repetitive 
movements and abnormal 
postures or positions.

Dystonia Classification

Primary-hereditary
Secondary-most common 
(CP, TBI)

Generalized-
Hemidystonia
Focal
Segmental

Primary plus
Heredito-degenerative

Treatment Options for Dystonia

1. Non-Surgical- oral medications 
(baclofen, clonazepam, artane, 
Sinemet -levo-dopa)

2. Surgical
• Thalamotomies/Pallidotomies
• Deep Brain Stimulation
• Intrathecal Baclofen

Intrathecal Baclofen for Dystonia

First reported in early 90’s for generalized 
dystonia.
Ten additional studies reported aggregate 
improvement in 28 of 38 total patients
Recent studies have demonstrated 
improvement in the degree of dystonia, 
increased comfort, ADL management 
and improved function and quality of life 
in individuals previously refractory to other 
treatments
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Intrathecal Baclofen in Dystonic 
Storm

Role of Deep Brain Stimulation in 
Cerebral Palsy

Integrated Treatment Approach in 
the Child with Spasticity

Integrated Model

Alternative
Treatment Orthopedic

Surgery

Phenol
Injection

Child With
Spasticity

PT

OT

Casting

Bracing

Orthotics

Oral 
Medications

Botulinum
Toxin

Alcohol
Injection

Intrathecal
Baclofen

Pump

Rhizotomy

Social Media

• Please join our conversation on 
Facebook:
– Southern California Cerebral Palsy 
Center

– American Academy for Cerebral 
Palsy and Developmental Medicine

– Reaching for the Stars
– Rady Children’s Hospital Cerebral 
Palsy Center
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Seizures and Epilepsy:
Typical and Atypical

Thomas K. Koch, MD
Credit Unions for Kids

Professor of Pediatric Neurology

Seizures and Epilepsy
Typical….

Presented byFaculty Disclosure
Information

A. I do not have any current financial relationships with the 
manufactures of any commercial product and/or provider of 
commercial services discussed in this CME activity:

Thomas K. Koch, MD

B. I do intend to discuss an unapproved / investigative use of a 
commercial product / device in my presentation.

(Epileptic)  Seizure

� “Transient dysfunction of all or part of the brain due to 
excessive discharge of a group of neurons, causing 
sudden and transient symptoms of a motor, sensory, 
autonomic or psychic nature.”

� Provoked Seizure:  A seizure triggered by an immediate 
precipitant, such as fever, acute head trauma, CNS 
infection, hypoglycemia, syncope, etc. 

� Unprovoked Seizure:  A seizure without an immediate 
precipitant, ie. fever, acute head trauma, syncope, etc.

Epileptic Seizures
Classification

� Partial (focal, localized)
� Simple – no change in 

consciousness
� Complex – alteration of 

consciousness
� Secondarily generalized

– loss of consciousness

Simple Complex

Secondarily Generalized

International League Against Epilepsy  1981



Epileptic Seizures
Classification

� Generalized
� Absence
� Tonic-clonic
� Clonic

� Generalized
� Tonic
� Atonic (drop attacks)
� Myoclonic 
� Infantile Spasms

International League Against Epilepsy  1981

Epilepsy

� Epilepsy is a clinical syndrome that is defined 
by recurrent clinical seizures based on 
historical information provided by the patient 
and/or his family.

� The diagnosis of epilepsy is not made nor 
excluded on the findings of an EEG

� Seizure = Epilepsy



Seizures / Epilepsy

� A single unprovoked seizure is NOT
epilepsy

� One or more provoked seizures is NOT
epilepsy

� Epilepsy - “recurrent unprovoked seizures”

A normal EEG doe not exclude the 
diagnosis of epilepsy

� In known cases of epilepsy, abnormalities are present 
only in 50 - 60% of routine first EEGs, 75 - 85% of 
second studies and 92% in further studies

� EEG abnormalities decrease with age in persons with 
epilepsy

� Several studies have demonstrated that 
anticonvulsant medications do not “normalize” the 
EEG  (exception is absence epilepsy)

The EEG is definitely useful in certain 
situations

� EEG is most useful in the characterization and 
classification of seizures, and therefore can be 
helpful in guiding therapy
� ie.  Partial onset, absence, generalized

� This is especially true if a seizure can be 
recorded (ictal recording)

Epileptic  Syndromes
Classification

� Seizure Type/s
� Age
� Neurodevelopment
� Family History
� EEG
� Imaging

Etiology

Prognosis

Therapy



Pediatric Epileptic Syndromes

� Generalized Syndromes
� Petit Mal Epilepsy / Childhood Absence
� Infantile Spasms (West’s Syndrome)
� Lennox-Gastaut Syndrome
� Juvenile Myoclonic Epilepsy (JME)

� Localization Related Syndromes
� Benign Rolandic (Focal) Epilepsy
� Benign Occipital Epilepsy

� Special Syndromes
� Febrile Seizures

Febrile Seizures

• Age 3 mo - 6 yrs
• Devel Hx Normal
• Sz type Tonic-clonic, occas focal or status
• Etiology 3-5% of all children, often FHx
• Evaluation r/o CNS infection, ? EEG
• EEG Normal
• Treatment Ususally not needed
• Prognosis Excellent - Normal

Pediatric Epileptic Syndromes

� Generalized Syndromes
� Petit Mal Epilepsy / Childhood Absence
� Infantile Spasms (West’s Syndrome)
� Lennox-Gastaut Syndrome
� Juvenile Myoclonic Epilepsy (JME)

� Localization Related Syndromes
� Benign Rolandic (Focal) Epilepsy
� Benign Occipital Epilepsy

� Special Syndromes
� Febrile Seizures

Petit Mal Epilepsy / Childhood Absence

� Age 4-12 years at onset
� Devel Hx Normal
� Sz type Absence (staring spells)
� Etiology Genetic - complex
� Evaluation EEG
� EEG 3 cps generalized spike-wave
� Rx Ethosuximide, Valproate, Lamictal
� Prognosis Good 



Infantile Spasms
West’s Syndrome

� Age 1 mo-3 yrs
� Devel Hx Abnormal (secondary) 

Normal (idiopathic)
� Sz Type Clustered massive myoclonus
� Etiology Idiopathic  (genetic)

Symptomatic: HIE, Genetic, IEM, Malformation, 
Tuberous sclerosis, Infection (ToRCH)

� Evaluation EEG, MRI, Metabolic/Genetic, LP ?
� EEG Grossly abnl - hypsarrhythmia typical
� Rx ACTH vs Pred, Vigabatrin, BZP, keto diet…

� Prognosis Poor, severely handicapped - 90 +%

Lennox-Gastaut Syndrome

� Age 2-10 years

� Devel Hx Abnormal (secondary)
Normal (idiopathic)

� Sz types Mixed: tonic, atonic, atypical absence, 
myoclonic, tonic-clonic

� Etiology Idiopathic (genetic)
Symptomatic: HIE, Genetic , IEM, Malformation,

Tuberous sclerosis, Infection

� Evaluation EEG, MRI, Metabolic/Genetic

� EEG Generalized spike and polyspike-wave

� Rx VPA, BZP, ZNG, TPM, FBM, CLB, VNS

� Prognosis Poor, all are mentally disabled



Pediatric Epileptic Syndromes

� Generalized Syndromes
� Petit Mal Epilepsy / Childhood Absence
� Infantile Spasms (West’s Syndrome)
� Lennox-Gastaut Syndrome
� Juvenile Myoclonic Epilepsy (JME)

� Localization Related Syndromes
� Benign Rolandic (Focal) Epilepsy
� Benign Occipital Epilepsy

� Special Syndromes
� Febrile Seizures

Benign Rolandic Epilepsy

� Age 3-13 years at onset
� Devel Hx Normal
� Sz type PM focal Sz may generalize
� Etiology Genetic often with FHx
� Evaluation EEG, MRI to r/o pathology
� EEG Centrotemporal spikes 

(Rolandic)
� Rx Keppra, OXC, CBZ
� Prognosis Excellent, resolves in 

adolescence



Goals of Antiepileptic Treatment

� Control seizures (minimize frequency)
� Minimize side-effects of AEDs
� Monotherapy  when possible
� Balancing Act: Seizure Control

Compliance Side-effects

Epilepsy
Therapeutic Selection

AEDs

Ketogenic
Diet

VNS

Resective
Surgery

A wealth of anticonvulsants @

1900 1920 1940 1960 1980 2000

phenobarbital phenytoin
ethosuximide

carbamazepine valproate
felbamate
gabapentin*lamotrigine

tiagabine
*topiramate

*zonisamide
*oxcarbazepine

*levetiracetam

*lacosamide
*rufinamide
*vigabatrin
*clobazam

@ Available in the US

Factors in choosing an AED

� The seizures
� Type, frequency, severity

� The AEDs
� Side-effects, titration schedule, 

drug interactions, dosing forms, cost

� The patient
� Co-morbidities, other drugs, prescription plan



Worth Remembering

� First seizures almost never need treatment with 
daily AEDs

� Some cases of epilepsy do not need treatment 
with daily AEDs (ie. Benign Rolandic)

� With or without AED treatment, the goal is “a life 
unaffected by seizures”

� Choose an AED based on the seizures, the 
patient and the drugs best suited

Antiepileptic Drug (AED) Regimens
Success Rates

13%
4%

36%

47%

Seizure free with 1st drug

Seizure free with 2nd drug

Seizure free with 3rd or
multiple drugs
Not seizure free 

Kwan P, Brodie MJ. N Engl J Med. 2000;342(5):314-319.

Previously Untreated Epilepsy Patients (N=470)

Epilepsy
Therapeutic Selection

AEDs

Ketogenic
Diet

VNS

Resective
Surgery
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• The reality of living with epilepsy

• How important is genetics as a cause of epilepsy?
- Genetic epidemiology

• A brief overview of epilepsy gene discovery to 
date 

• The next wave: identifying the genetic causes of 
more common, non-acquired epilepsies

To Cover:

• The reality of living with epilepsy

• How important is genetics as a cause of epilepsy?
- Genetic epidemiology

• A brief overview of epilepsy gene discovery to 
date 

• The next wave: identifying the genetic causes of 
more common, non-acquired epilepsies

To Cover:
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A typical day in clinic…

•21yo man with severe developmental delay and 
medically intractable epilepsy since early childhood. 
Having daily “small” seizures and monthly “big” 
seizures despite being on 4 AEDs and placement of 
a vagus nerve stimulator…

•16yo student s/p left temporal lobectomy 10 years 
ago, with an apparent “fainting spell” 6 weeks ago…

Epilepsy: Impact on the Patient

•Seizures, typically unpredictable
•Risk of injury and death
•Co-morbidities
•Driving restrictions
•Underemployment and unemployment
•Lack of independence
•Stigma, discrimination and other social impacts

$9.6B/yr

2.2M/>65M

0 10 20 30 40 50

Physical problems

Medical care problems

Family concerns

Loss of confidence

Stigma

Life limits

AED problems

Fear

Fisher. Epilepsy and Behavior 1:S9-S14, 2000

Percent of Respondents (n=1023)

What is the worst thing about 
having epilepsy?

• The reality of living with epilepsy

• How important is genetics as a cause of epilepsy?
- Genetic epidemiology

• A brief overview of epilepsy gene discovery to 
date 

• The next wave: identifying the genetic causes of 
more common, non-acquired epilepsies

To Cover:
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Unknown
Idiopathic

Congenital

Trauma
Stroke

Others

Rochester Study
Hauser et al 1975

Traditional View of Epilepsy Causation

Res Nerv Ment Dis 26:11, 1947

Genetic Epidemiology

Vadlamudi et al. Neurology 62:1127, 2004 Res Nerv Ment Dis 26:11, 1947
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Genetic Epidemiology
Twin Studies

Generalised (n = 99) 0.73 0.33 p = 0.0001

Focal (n = 103) 0.34 0.04 p = 0.002

Febrile (n = 180) 0.60 0.14 p = 0.0001

Unclassified (n = 36) 0.43 0.13 p = 0.1

Case-wise concordance

Syndrome Monozygous Dizygous

Berkovic et al Ann Neurol 1998
Vadlamudi and Berkovic 2012

� Cohort study of descendants of parents of 
probands with epilepsy

� 196 cases of idiopathic epilepsy with seizure 
onset between 0 and 15 years, and 60 cases of 
isolated idiopathic seizures from Rochester, MN 
from 1935 and 1974

The risks of seizure disorders among 
relatives of patients 

with childhood onset epilepsy
J.F. Annegers, Ph.D., W.A. Hauser, M.D., V.E. Anderson, Ph.D., and L.T. Kurland, M.D.

NEUROLOGY 1982;32:174-9

Relationship Observed
Cases

Expected 
Cases

Relative
Risk

95% Confidence
Interval

Sibs 12 4.8 2.5 1.3 - 4.4

Children 4 0.6 6.7 1.8 - 17.1

Nieces/nephews 3 2.4 1.3 0.3 - 3.7

Grandchildren 0 0.0

Half-sibs 0 0.5

Grandnieces/nephews 0 0.4

Great-
grandnieces/nephews

0 0.0

Annegers et al. Neurology 32:174, 1982

Risks of epilepsy in probands with epilepsy
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• The reality of living with epilepsy

• How important is genetics as a cause of epilepsy?
- Genetic epidemiology

• A brief overview of epilepsy gene discovery to 
date 

• The next wave: identifying the genetic causes of 
more common, non-acquired epilepsies

To Cover:

Nature Genetics 11:201, 1995

Rare Gene Mutations
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GENE ASSOCIATED EPILEPSY SYNDROME(S)
ARX Infantile spasms

Early infantile epileptic encephalopathy
ATP1A2 Benign familial infantile convulsions

Familial hemiplegic migraine and epilepsy
CACNA1A Absence epilepsy and episodic ataxia
CACNAB4 Juvenile myoclonic epilepsy
CDKL5 (STK9) Infantile spasms

CHRNA4 Autosomal dominant nocturnal frontal lobe epilepsy
CHRNAB2 Autosomal dominant nocturnal frontal lobe epilepsy
CHRNA7 Juvenile myoclonic epilepsy
CLCN2 Childhood absence epilepsy

Juvenile absence epilepsy
Juvenile myoclonic epilepsy

EFHC1 Juvenile myoclonic epilepsy
GABRD Genetic epilepsy with febrile seizures plus
GABRA1 Juvenile myoclonic epilepsy
GABRG2 Childhood absence epilepsy 

Genetic epilepsy with febrile seizures plus
KCNQ2 Benign familial neonatal convulsions

Ohtahara Syndrome
KCNQ3 Benign familial neonatal convulsions
KCNMA1 Generalized epilepsy with paroxysmal dyskinesia
KCNT1 Malignant migrating partial seizures of infancy

Severe autosomal dominant nocturnal frontal lobe epilepsy
KCTD7 Progressive myoclonic epilepsy
LGI1 Autosomal dominant partial epilepsy with auditory features
PCDH19 Epilepsy in females with mental retardation
PLCB1 Early infantile epileptic encephalopathy 

Migrating partial epilepsy of infancy
PRRT2 Benign familial infantile seizures
SCN1A Genetic epilepsy with febrile seizures plus

Severe myoclonic epilepsy of infancy (Dravet syndrome)
Migrating partial epilepsy of infancy

SCN1B Genetic epilepsy with febrile seizures plus
SCN2A Benign familial neonatal/infantile convulsions 

Genetic epilepsy with febrile seizures plus
SCN8A Infantile epileptic encephalopathy + SUDEP
SLC2A1 Early-onset absence epilepsy

Epilepsy with paroxysmal exercise-induced dyskinesia
STXBP1 Early infantile epileptic encephalopathy

Partial onset epilepsy with intellectual disability
TBC1D24 Familial infantile myoclonic epilepsy

Focal epilepsy with developmental disability

Epilepsy Genes: 
2014
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SCN1A Genetic epilepsy with febrile seizures plus
Severe myoclonic epilepsy of infancy (Dravet syndrome)
Migrating partial epilepsy of infancy
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Epilepsy Genes: 
2014

Helbig and Lowenstein, Current Opin Neurol. 2013; 26:179-185.

single gene 
epilepsies

epilepsies with 
polygenic 

inheritance

epilepsies with a major 
acquired cause trauma, 
infections, vascular etc.

Structural/Metab
olicGenetic

The neurobiological spectrum of the epilepsies

Modified from Helbig et al 2008

Unknown
Idiopathic

Congenital

Trauma
Stroke

Others

Genetic/
Epigenetic

• The reality of living with epilepsy

• How important is genetics as a cause of epilepsy?
- Genetic epidemiology

• A brief overview of epilepsy gene discovery to 
date 

• The next wave: identifying the genetic causes of 
more common, non-acquired epilepsies

To Cover:
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An international, multi-center, collaborative research effort funded by the 
National Institute of Neurological Disorders and Stroke designed to advance 

our understanding of the genetic basis of epilepsy

Ruben Kuzniecki, MD

� First-hand awareness of the tremendous impact that 
epilepsy has on individuals and society, and the 
current limitations of what we offer our patients  

� Recognition of accelerating advances in molecular 
analyses, and the pivotal role of phenomics

� Indisputable need for a national effort to achieve 
success

� Long-term impact of creating a national resource

� Enthusiasm for working with extremely motivated, 
talented, and willing collaborators

The genesis of the project:
Overview of Study and Protocol

Overall Objective:

To create a database containing in-depth phenotype 
and genotype data from a large number of patients 
with epilepsy from throughout the United States, and 
to investigate the genetic influences on common and 
rare forms of epilepsy and pharmacoresistance.
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IS Proband 
(n=250)

LGS Proband 
(n=250)

MCD Proband 
(n=250)

Parents (n=500)

Parents (n=500)

Parents (n=500)

3,750 1,500

IGE Proband 
(n=750)

IGE Sibling 
(n=750)

LRE Proband 
(n=750)

LRE Sibling 
(n=750)

(or parent/child pairs)

EEG Core 
Review

EEG Review 
by Site

MRI Core 
Review

Phenotyping 
Core Review

Final Consensus of Diagnosis

Phenotyping Complete

Confirm Eligibility for 
Sibling:
•Pre-screen
•Consent
•Screening Interview
•Review of Medical 
Record, EEG, MRI

Blood Draw and 
Shipment to Coriell: 

Proband

Blood Draw and 
Shipment to Coriell: 

Sibling

Phenotyping of Proband and Sibling:
• Diagnostic Interview
• Medical Record Abstraction
• Supplemental Forms
• AED Data Sheet

Identify Potential Proband:
Patient with IGE or LRE with a 
Full-Sibling with Nonacquired 

Epilepsy

Confirm Eligibility for 
Proband and Permission to 
Contact Sibling
•Pre-screen
•Consent
•Screening Interview
•Review of Medical Record, 
EEG, MRI

Flow of Data 
for IGE/LRE 
Sib Pairs
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5250

Study-Wide Enrollment as of 2/22/2014

Target

Eligible

Consented

33,816 activities 6,960,307 data points 

5534

4185

Familial Aggregation of Seizure Semiology 
in the Epilepsy Phenome/Genome Project

Melodie Winawer, Robyn Fahlstrom, Cahtherine Shain, D aniel Rabinowitz and 
the EPGP Investigators

• Study of 1055 participants, including 412 with non-acquired focal epilepsy and 
643 with generalized epilepsy. 

• Familial aggregation was assessed by logistic regression analysis of relatives’ 
traits (dependent variable) by probands’ traits (independent variable), 
estimating the odds ratio for each symptom in a relative given presence versus 
absence of the symptom in the proband.

• Motor
• Autonomic
• Psychic
• Aphasic

Ictal Symptoms
• Simple focal 
• Complex focal
• Secondarily 

generalized 
tonic-clonic

Seizure type

Focal Epilepsy Generalized Epilepsy

• generalized tonic-clonic
• absence 
• myoclonic 
• atypical absence
• atonic
• reflex generalized
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Data 
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Steering 
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Epi4K PIs & NINDS Epi4K Project 1- Epileptic Encephalopathies (EE)

� Infantile Spasms (IS) 

o 1 in 3000 live births and onset between 4-12 months of life

o Characteristic chaotic interictal & EEG pattern of hypsarrhythmia, the 
sine qua non of the syndrome

o 50-60% of IS cases have developmental brain malformations, tuberous 
sclerosis complex, chromosomal syndromes and metabolic conditions 

o Patients may evolve into LGS

� Lennox-Gastaut syndrome (LGS) 

o Onset between 1-8 years

o Characterized by mixed seizure types and intellectual disabilities

o Cause unknown in about 25-35% cases, symptomatic of structural or 
metabolic abnormalities

EPGP: Epileptic Encephalopathies
� Most EE do not show trans-generational transmission

� Most families do not have sibling recurrence

� Hypothesis: 
o many IS/LGS patients have de novo causative mutations

� Target families to highlight increased chance:
o Both biological parents available
o No epilepsy in parents
o No familial recurrence

� Target genes that function at the “core of EE”
o Exclude patients with known causes
o Exclude patients with severe Developmental Delay prior to seizure 

onset

Nature 501:217-221, 2013
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Slavé Petrovski

Epi4K and EPGP Investigators. Nature 501:217-221, 2013

Distribution of de novo mutations

Number of de novo
mutations per EE proband
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Epi4K and EPGP Investigators. Nature 501:217-221, 2013
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Gene Chr
Average effectively 

captured length 
(bp)

Weighted 
mutation 

rate

De novo 
mutation 
number

P-value

SCN1A 2 6064 1.6x10-4 5 1.12x10-9

STXBP1 9 1918 6.44x10-5 5 1.16x10-11

GABRB3 15 1207 3.78x10-5 4 4.11x10-10

CDKL5 X 2798 5.44x10-5 3 4.90x10-7

ALG13 X 475 1.03x10-5 2 7.77x10-12

DNM1 9 2323 9.10x10-5 2 2.84x10-4

HDAC4 2 2650 1.16x10-4 2 4.57x10-4

SCN2A 2 5831 1.52x10-4 2 1.14x10-9

SCN8A 12 5814 1.64x10-4 2 9.14x10-4

Genes with greater than one de novo SNV in 27 trios, and the probabilities 
of getting greater than or equal observed de novo mutation tally by chance

Epi4K and EPGP Investigators. Nature 501:217-221, 2013

12 likely de novo mutations in intolerant genes that are already 
disease-causing:

CACNA1A Episodic ataxia, familial hemiplegic migraine, ASD

CHD2 ASD and ID with seizures

FLNA Periventricular heterotopia

GRIN1 ID

GABRA1 ASD

GRIN2B Variety of neurodevelopmental phenotypes

HNRNPU ID with seizures

IQSEC2 ID; one patient with infantile spasms

KCNQ2 ID with seizures

KCNT1 ADNFLE and epilepsy of infancy with migrating focal seizures

MTOR Hemimegalencephaly

NEDD4L Photosensitive epilepsy and indirectly to infantile epilepsy

The de novo mutations are drawn preferentially from particular gene 
sets: � Ion channels (p=1.3x10-3)*

� Monogenic disorders with epilepsy (p=1.5x10-2)
� ASD (p=9.4x10-2)
� ID (p=7.8x10-3)
� FMRP-regulated genes (p=4.2x10-4)

*- after excluding genes known to cause EE

Ingenuity Pathway Analysis

EE:        p=0.001

ASD/ID: p=0.001

FMRP:   p=1.2x10-9

Clinical implications

� Significant genetic heterogeneity underlying IS and LGS

� These are the first mutations identified to be likely causative in 
LGS

� 3 mutations found in genes (MTOR, DCX, FNLA) associated 
with brain malformations but normal MRIs in all 3 patients

� 2 genes (SCN8A and GABRB3) each with de novo mutations 
in one pt. with IS and one pt. with LGS, despite no hx of IS in 
the LGS pt. 

� 5 pts. with LGS with de novo mutations in SCN1A; in all 5 
cases a re-review suggests these individuals had a clinical 
course consistent with Dravet syndrome despite an initial 
diagnosis of LGS



3/7/2014

12

n=143
MD or DO 73

PhD 24

RN 7

PharmD 3

MPH 11

Masters (other) 20

Biochemical Genetics
Biostatistics
Chemistry
Clinical Informatics
Clinical Neurophysiology
Clinical Research
Electrical Engineering
Epidemiology
Epilepsy
Genetic Counseling
Genetics
Mental Health Counseling
Microbiology
Molecular Biology
Molecular Genetics
Neurogenetics
Neurology
Neuropathology
Neurophysiology
Neuroscience
Neuroscience
Pediatric Neurology
Pharmaceutical Sciences
Pharmacology
Psychometrics
Social Psychology
Social Psychology

991 person-years 
of graduate-level training!

Conclusions

� The degree of suffering associated with epilepsy is horrible.

� We appear to again be on the upswing in deciphering the genetic 
architecture of the epilepsies.

� Large-scale, collaborative efforts are essential to future progress.

� The results are already having an important impact on clinical care.

� The latest EPGP/Epi4K results suggest that even though patients 
may carry very rare or private mutations conferring risk, many of the 
genes affected by these mutations can be organized into 
functionally-related groups.  This may provide insight into the 
development of new therapies and individual treatment responses.

Congen
ital

Trauma
Stroke

Others

Genetic

Thank you!
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156 RN, MA San Jose, CASalazar Debora A.
157 MD Santa Rita, GUSan Nicolas Heidi E
158 MSW San Rafael, CASchloesser Katie M.
159 DO Medford, ORSchultz George E.
160 BSN, MSN, FNP West Sacramento, CASeverson Katharine A.
161 MSW Concord, CAShapiro Jan 
162 RN Stockton, CASheehan Mary C.
163 MD San Francisco, CAShibata Michiko 
164 BS, RN Oroville, CAShipp Margaret A.
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165 Lafayette, CAShumaker Laura 
166 MSW, LCSW Vallejo, CASingh Amarjeet K.
167 Aptos, CASkotzke Susan 
168 MS Novato, CASmith Stephanie 
169 BSN South San Francisco, CASorongon Esperanza L.
170 RN-ARF San Jose, CASotcher Candance A.
171 MA, LEP Sebastopol, CAStanfield Betty I.
172 Malibu, CAStevens Patricia 
173 MD Fremont, CASukumaran Meera 
174 MD, FAAP Eureka, CASullivan John J.
175 PsyD San Leandro, CATanner Faith R.
176 MD Elk Grove, CATansey Patricia 
177 BS Long Beach, CATeppang Joel Y.
178 Alamo, CATerry Larissa D
179 MS Alameda, CAThurston Linda (Tik) J.
180 MD McAllen, TXTiu Jimmy L.
181 BS Daly City, CATse Julie K.
182 Oakland, CAUnderhill Jaynette 
183 Livermore, CAVrbanac-libby Angela 
184 MD San Leandro, CAWachtel Renee C.
185 PhD Anaheim, CAWalthall Johanna 
186 MD Cincinnati, OHWang Lauren 
187 Sacramento, CAWard Barbara 
188 PsyD Los Angeles, CAWatson Sandra K.
189 MD Palo Alto, CAWeiss Hali E.
190 PhD San Francisco, CAWensley Lori 
191 MD Anchorage, AKWhite Anne 
192 MD Grover Beach, CAWitemeyer Sharon B.
193 Med Student San Leandro, CAWong Wesley O.
194 MSW San Francisco, CAWu Emily J.
195 Oakland, CAYoung-harry Bridgette 

195Total Number of Attendees for MOC14001:



UCSF Laurel Heights Area  
Restaurant List 

 
 

1. AG Ferrari   Italian Deli  3490 California St.  415-923-4470 
       (2 blocks) 
 

2. Beautifull   Organic  3401 California St.   415-728-9080 
       (1 block) 
 

3. Bistro SF Grill  American  2819 California St.  415-409-6410  
       (5 blocks) 
 

4. Café Luna   American  3313 Sacramento St.  415-346-7900 
       (2 blocks) 
 

5. Eliza’s   Chinese  2877 California St.  415-621-4819 
       (5 blocks) 
 

6. Ella’s   New American  500 Presidio Ave.  415-441-5669 
       (1 block) 
 

7. Food Inc.   Italian Deli  2800 California St.  415-928-3728 
       (5 blocks) 
 

8. Frankie's Bohemian  Burgers & Beers 1862 Divisadero St.  415-567-7899 
       (7 blocks) 
 

9. Dolce & Salato  Italian Cafe  3613 Sacramento St.  415-567-8640 
       (3 blocks) 
 

10. Garibaldi’s    Cal-Mediterranean 347 Presidio Ave.  415-563-8841 
       (3 blocks) 
 

11. King of Falafel  Middle Eastern  1801 Divisadero St.  415-931-5455  
       (7 blocks) 
 
 

12. Magic Flute  Cal-Italian  3673 Sacramento St.  415-922-1225 
       (4 blocks) 
 

13. Noah’s NY Bagels  Deli   3519 California St.  415-387-3874 
       (2 blocks) 
 

14. Pasta Pomodoro  Italian   3611 California St.  415-831-0900 
       (3 blocks) 
 

15. Pizzeria Defina  Upscale Pizza  2406 California St.  415-440-1189 
       (1 mile) 
 

16. Rigolo   French   3465 California St.  415-876-7777 
       (2 blocks) 
 

17. Sociale   Italian   3665 Sacramento St.   415-921-3200 
       (5 blocks) 

18. Spruce   Upscale American 3640 Sacramento St.   415-931-5100 
       (4 blocks) 
 

19. Starbucks   Coffee Shop  3595 California St.  415-387-2249 
       (3 blocks) 
 

20. Tataki   Sushi   2815 California St.  415-931-1182 
       (5 blocks)  
 



Upcoming CME Courses 
 

Family Medicine Board Review: Improving Clinical Care Across the Lifespan 
March 10 – 13, 2014  

Grand Hyatt – San Francisco, California 
 

Primary Care Medicine: Update 2013 
Sunday, April 6 – Friday, April 11, 2014  

Wailea Beach Marriott and Spa – Maui, Hawaii     
 

35th Annual Advances in Infectious Diseases: New Directions for Primary Care 
Wednesday, April 23 – Friday, April 25, 2014  

Hilton Financial District – San Francisco, California     
 

42nd Annual Advances in Internal Medicine 
May 19 – 23, 2014  

Hilton Financial District – San Francisco, California 
 

47th Annual Advances and Controversies in Clinical Pediatrics 
June 5 – 7, 2014  

Westin Market St – San Francisco, California 
 

Essentials of Women's Health: An Integrated Approach to Primary Care and 
Office Gynecology 

Sunday, July 6 – Friday, July 11, 2014  
Hapuna Beach Prince Hotel – Big Island, Hawaii  

   
Essentials of Primary Care: A Core Curriculum for Ambulatory Practice 

August 3 – 8, 2014  
Resort at Squaw Creek – Lake Tahoe, California 

 
Primary Care Medicine: Principles and Practice 

October 22 – 24, 2014 
Hotel Nikko – San Francisco, California 

 
Controversies in Women’s Health 

December 11 – 12, 2014  
Hotel Nikko – San Francisco, California     

 
 

All Courses Managed by: 
UCSF Office of Continuing Medical Education 

3333 California Street, Room 450, San Francisco, CA 94118 
For attendee information call: 415-476-4251 

For exhibitor information: 415-476-4253 
Visit the web site at www.cme.ucsf.edu 
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