Elevated Lead Levels and ADHD Symptoms

Presenting Problem:

A participating PCP reached out to WI CPCP about a 7-year-old male patient new to their practice. The
child exhibits symptoms of hyperactivity, impulsivity, and lack of focus, leading to functional impairment
at both home and school. Notably, the patient's serum lead level, previously recorded at 28 pg/dL last
year, has been rechecked and is currently at 22 pg/dL. Seeking guidance, the PCP inquires about
factoring in the elevated lead level when assessing and treating ADHD.

Consultant’s Response:

Children exposed to lead levels exceeding 5 ug/dL face an increased risk of cognitive and behavioral
problems during development (CDC, 2012). Importantly, there is no known safe blood lead
concentration; even levels as low as 3.5 pg/dL may be associated with decreased intelligence, behavioral
difficulties, and learning problems in children. The neurological and behavioral effects of lead are
considered irreversible, underscoring the importance of prevention.

Sources of Lead Exposure: While lead paint was banned in the late 1970s, it continues to pose a
significant threat, constituting 70% of current exposures in older houses, schools, and various
buildings. Children are susceptible to lead exposure through multiple avenues, including:

1. Ingesting lead paint chips: Children may unknowingly ingest lead paint chips from
deteriorating surfaces, leading to hazardous exposure.

2. Inhaling dust from peeling paint: Dust particles generated by peeling paint in older
structures can be inhaled, contributing to lead exposure.

3. Drinking water from old lead pipes: Residences with outdated lead pipes can contaminate
drinking water, posing a risk of lead ingestion.

4. Consuming food stored in lead-glazed or painted containers: Food stored in containers with
lead-based glazes or paint can introduce lead into the diet.

The remaining 30% of lead exposures arise from diverse sources:

1. Contaminated soil: Leaded gas fumes, though banned, persist in the soil, especially near
high-traffic areas, like busy highways, contributing to soil contamination.

2. Imported products: Imported goods, including old toys, jewelry, pottery, and cosmetics,
may contain lead, posing a risk to consumers.

3. Caregiver exposure at work or through hobbies: Caregivers may inadvertently expose
children to lead through occupational activities, such as welding, auto repair, or
construction, as well as hobbies, like stained glass creation, home remodeling, or lead
soldering.

4. Traditional medicines: Fine powders like greta and azarcon, commonly used in Latino
cultures for medicinal purposes, may contain lead, posing a health risk.



5. Play on nylon or nylon/polyethylene artificial turf athletic fields: Artificial turf fields made of
nylon or nylon/polyethylene may expose individuals, especially children engaged in
sports, to lead.

Understanding the diverse sources of lead exposure is crucial in developing comprehensive
strategies to mitigate risks and protect public health.

Correlation with ADHD Symptoms: Lead exposure has long been correlated with hyperactivity,
impulsivity, and inattentiveness. Recent research has strengthened the likely causal relationship
between lead exposure and ADHD symptoms, particularly in children with a specific gene mutation (HFE
gene) responsible for regulating iron uptake and changes in lead metabolism. Study finds link between
lead exposure and ADHD.

Treatment Approach: While there is no established evidence base for treating lead toxicity-caused
ADHD symptoms, interventions should focus on minimizing ongoing lead exposures. ADHD symptoms
are managed similarly to those without a lead exposure history, combining behavioral interventions
with stimulant or non-stimulant medications. Clinical experience suggests that children with a history of
lead toxicity may show a less robust response to these interventions.

Additionally, a comprehensive assessment of cognitive strengths and challenges, conducted by the
school psychologist and through neuropsychological assessment, may be prudent for these children.

Teaching Points:

Lead, while not a necessary or sufficient cause of ADHD, appears to be one contributor, particularly in
children susceptible due to genotype, poor diet, or prior/concurrent adversity. For patients with a
current or historically elevated lead level, alternative diagnoses such as "Other Specified Attention-
Deficit/Hyperactivity Disorder" (314.01 F90.8) or "Unspecified Attention-Deficit/Hyperactivity Disorder"
(314.01 F90.9) may be more technically accurate than a standard ADHD diagnosis. Medical Management
Recommendations: Lead Exposure in Children.
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