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Honorable Chairwoman Bass, Ranking Member Smith and Members of the Subcommittee, thank
you for the opportunity to testify before you today. My remarks today will focus on introducing
autism spectrum disorder, which is increasingly being recognized as a major public health
challenge, its causes and its broad impact here and in Africa. | will first define autism, describe
what we have learned about its causes, its impact on diverse populations, and how gaps in

understanding and treatment in Africa impact the U.S.

What is autism? Autism is a common brain disorder affecting 1/54 children, 4 times more boys
than girls!, and is the leading cause of disability in children under 52. It is a chronic, typically life-
long condition3, with onset in very early infancy, that is characterized by abnormal social
development and functioning and the presence of repetitive, restrictive behaviors - the latter

often manifest by resistance to change and repetitive movements.
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A large proportion of children with autism also have abnormalities in language (about 30% have
fewer than 20 words), hypersensitivity to sensory stimuli (light, touch etc.), and gross and fine
motor abnormalities, all of which further contribute to disability. Approximately 30% will also
have intellectual disability and a smaller proportion will have epilepsy or seizures (10%). The wide
variability in severity and allied symptoms has led to the framing of autism as a spectrum, called

autism spectrum disorder (ASD)%.

There is no single test for autism and it represents many different forms, similar to pneumonia,
cancer and most other common disorders. Getting an accurate diagnosis is not easy, and is
diagnosed by highly trained practitioners, such as psychologists, psychiatrists, neurologists or
developmental pediatricians, who observe the child in a structured setting and obtain a medical
and developmental history. The need for highly trained professionals can lead to significant

delays in diagnosis and treatment.

Outcomes vary widely, but it is clear that early diagnosis and intervention lead to much better
outcomes. Therefore, a major effort in the field has been to diagnose autism as early as possible
and initiate behavioral treatments, which have been shown to improve outcomes’®. There is
no pill to fix autism. Medications are limited to those that target symptoms or comorbid
conditions (e.g. anxiety, epilepsy). Treatment typically relies on labor-intensive behavioral
interventions. Despite this progress, more than half of children with ASD will not live

independently’ and even among those with higher education, long-term employment remains
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low®. However, modern research is identifying ways to improve this® and provides hope for the

current generation.

Disparities in diagnosis. It is in this regard that | bring your attention to substantial disparities in
the delay of diagnosis in ASD in this country, which indicate that there are substantial problems
in access to treatment and services in communities of color, namely for Hispanic and Black
children!®, Rates of ASD prevalence determined by the CDC were initially lower in Black and
Hispanic populations in the US, but this was almost certainly due to disparity in recognition and
diagnosis, as recent CDC estimates are on par with White children. However, there still remain
serious delays in diagnosis*'. On average, Black children with ASD have a 3-year delay in diagnosis
relative to White children!? — this likely has a major negative impact on outcomes!®!4, This is
evidenced by the nearly two-fold higher prevalence of intellectual disability among Black children
with ASD at age eight than their White peers’”. Given the enormous cost to society, these
disparities likely have an outsized economic and social impact?®; ASD is estimated to cost $268 to
S461 billion US dollars annually for educational and medical services, residential care and

productivity loss?®.
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This disparity is magnified substantially in the developing world. In West Africa, with an
approximate population of about 300 million, there are only about 35 clinicians who work in
autism, just a fraction of the number in Washington DC, or any of our major cities. There are
about 75 child psychiatrists in Sub-Saharan Africa, which | estimate is fewer than the Upper West
Side of Manhattan!’. Even in the US, there is about 1 child psychiatrist for every 2,000 children
or adolescents needing care®19, still a shortage, whereas this ratio for autism health providers is

approximately 1 per 3.5 million in West Africa!

Causes and prevalence. It is crucial to know the cause of a disease to treat it most effectively.
Not knowing what causes a disease leads to all kinds of problematic choices, some serious, such
as high-risk therapies with no proven efficacy (e.g., iron chelation therapy?®?!) and skipping
important vaccinations (when there is no real association between childhood vaccinations and
ASD??), leading to serious illness?>?* to missing opportunities by providing harmless, but

relatively ineffective therapy.

In the last 77 years since its framing as a developmental disorder, concepts of autism within

psychiatry have changed significantly in parallel with the development of the concept that
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disorders of cognition and behavior had an organic, brain-based etiology. In the 1960s the
prevailing wisdom was that it could largely be attributed to parenting styles, which is not the
case?’. It was not until the early 1980s that autism was classified as a developmental disorder
and widely accepted as having a biomedical origin, fueled by the demonstration that autism was
heritable and was associated with a variety of genetic syndromes?®. In fact, heritability for ASD is
estimated at about 80%27:?8, and another 15% is caused by non-inherited rare mutations? (like
Down’s Syndrome), indicating that most risk for autism is genetic. But, there is room in some
cases for environmental causes, such as certain maternal infections, increasing age of the father,
low inter-pregnancy interval, as well as birth complications and preterm birth3°. Most of the
estimates are from developed countries, but given that there is no strong evidence for regional

variation in ASD prevalence across the world3?, these estimates likely apply to Africa as well.

Autism has a genetic basis. Over the past two decades, genetic studies have led to a revolution
in our understanding of the disorder. This is no exaggeration, as more than 100 ASD risk genes
have been identified in the last decade3233. These genes implicate early brain prenatal

development as the critical period for ASD risk, and provide a new window onto specific disease
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mechanisms. These genes are now serving as targets for the development of new therapies by
the biotech and pharmaceutical industries by providing specific causes (similar to the idea of
knowing what bacteria to treat in pneumonia). In this way, genetic findings are providing a “hope
for a new neurology of autism,” and a bridge towards Precision Medicine in ASD: “the right

treatment, for the right patient, at the right time.”

Disparities. However, very little work has been done to elucidate the genetic causes of ASD in
African American or African populations. This is important because ancestry plays a big role in
genetic risk, such that different ancestries may have different genetic contributions to disorders
such as autism. Therefore, we can’t necessarily use the information gathered in White European
populations in African or African American populations. Further, having a diverse group of
ancestries studied can substantially reduce the rate of genetic misdiagnosis in every group,
including European ancestries. Studying diverse ancestries is also crucial help in pinpointing the
actual causal genetic changes in patients, enabling one to sift through the huge amounts of data
to find the real cause. So, understanding the basis of ASD in Africa will have large beneficial

impacts on ASD in the United States and the world.

Summary and Recommendations.

1) Ourunderstanding of autism has changed markedly in the last two decades due to growth
and advances in research and clinical treatment. Continuing that trajectory is essential to
decreasing societal burden. In most cases, research is tightly coupled to the groups
offering state-of-the art clinical care, forming a virtuous circle where the research findings
can be more rapidly put into practice.

2) The vast majority of research has been done in White European populations, and there is
a need to increase inclusion of diverse populations, especially Black Americans, who
represent 11% of the US population, but are severely under-represented in autism and

brain disease research in general. The same holds true for Hispanic Americans.



3) Further, we must lower structural barriers that limit access to diagnostic services and
treatment in under-resourced communities34, which will have a long-term impact by
permitting earlier and more effective intervention. Innovative “ehealth” approaches need
to be studied validated, so as to expand provider reach (e.g. telehealth), without reducing
effectiveness.

4) Access to qualified providers in communities of color is a major problem and this work
force needs urgent expansion.

5) Insurance programs supporting under-resourced communities, such as Medicaid, need to

provide equitable rates for mental health services required by autistic individuals3.

Why Africa? Expanding research and clinical care in Africa has the advantage that advances in
understanding and clinical care can be accomplished at far lower cost than in the developed
world. To be effective and sustainable, this effort must work via supporting local clinicians and
researchers, who can be trained to the state-of-the-art via exchange programs and interactions

with colleagues in the US.

My own experience mentoring and working closely with one of the few neurologists in Mali has
demonstrated that remote mentoring can be effective3®. Through this effort, my Malian
colleague is building a world-class research program and has translated two widely-used

instruments for autism screening to be culturally appropriate.

Workforce expansion and training in Africa is sorely needed and is feasible and cost effective.
This will have a direct impact on local populations, lowering the overall economic and societal
burden of disease, by intervening earlier, and will also have direct impact for the US, via its

economic impact, and the knowledge gained, which can be directly applied to our population.
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