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Abstract

Childhood lead poisoning is a multi-faceted, complex condition, which affects not only the child’s 

health and well-being, but also the family’s housing security, economic status, job security, and 

stress level. This review updates the emergency department clinician on the management of 

childhood lead poisoning. Infants and children are at higher risk than adults for lead exposure due 

to their smaller size and proportionately larger dose of ingested toxins, their proximity to ground 

dirt and indoor dust, their energy and curiosity, their oral exploratory and pica behaviors, their 

proportionately larger daily water and milk intake, and dietary preferences that differ markedly 

from those of adults. Pediatric health care providers working in the emergency department can 

provide medical management, as well as preventive counseling and guidance, to parents of 

children presenting with evidence of acute or chronic lead poisoning.
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Children’s exposure to sources of lead contamination continues to be an important public 

health concern. Lead has no biological role in the body, and any detectable lead level is 

abnormal. There is indisputable scientific evidence that blood lead levels (BLL) below 10 

µg/dL are associated with adverse effects in infants and children.1–3 In response, in 2012, the 

Centers for Disease Control and Prevention (CDC) lowered the reference value BLL to 5 

µg/dL.4 An estimated 3.6 million American homes with at least one child have significant 

lead paint hazards.5,6 As many as 500,000 US children (2.5%) under 6 years have BLLs ≥5 

µg/dL. Each lead-exposed child costs an estimated $5600 in medical and special educational 

services.7 Lead exposure-related cognitive impairments cost an estimated $50.9 billion 

annually in lost US economic productivity.6
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Nationally, US poison control centers (PCC) received 2241 single exposure calls about 

possible lead exposures in 2014.8 Lead exposure is the most frequent inquiry directed 

toward the professionals staffing the nation’s Pediatric Environmental Health Specialty 

Units (PEHSUs).9 Childhood lead poisoning is also a concern for clinicians working in 

pediatric emergency departments. Using discharge data for lead poisoning from the Agency 

for Healthcare Research and Quality, Healthcare Cost and Utilization Project from 2006–

2014, we found that an average 1558 US emergency department (ED) visits occurred 

annually for assessment of possible lead exposure;10,11 55% of these ED visits involved 

patients less than 18 years of age and approximately 35% were admitted to the hospital.11 

Although much of the management of children at risk of lead poisoning is nonclinical, 

clinicians working in EDs commonly find themselves directing the immediate care needs of 

lead-poisoned children.12

ROUTES AND SOURCES OF EXPOSURE

Most children with elevated BLLs today are contaminated through exposure to lead laden 

dust and paint chips from deteriorating lead paint on interior surfaces. Their developmentally 

appropriate hand-to-mouth exploratory behaviors make them susceptible in an environment 

that is contaminated with lead dust, even without frank pica.13 Contaminated soil from 

‘legacy’ sources of lead (eg, leaded-gasoline, deteriorating lead-based exterior paint) can re-

contaminate remediated houses.14,15 Residual lead in soil deposited there from airborne 

emissions during nearby industrial operations, such as around smelters, remains a hazard 

even decades after closure.16 Children may also inhale lead fumes or respirable dust 

particles resulting from unsafe remediation practices such as sanding or heating old paint, 

burning lead-painted wood indoors, burning automobile batteries for heat, or melting lead 

for use in a hobby or craft.

Other sources of lead hazards to be considered are included in Table 1. Imported cookware, 

cosmetics, ethnic remedies, dietary supplements, contaminated tap water, and imported 

foodstuffs are among the diverse sources of potential lead exposure in a home environment. 

Some toy jewelry is made of lead; a child who ingested a lead charm died of lead poisoning 

in 2006.17–19 Antique toys were sometimes painted with lead-based paint, and some plastic 

toys and vinyl have lead added as a softener.19,20 Since 2008, the US Consumer Product 

Safety Commission (CPSC) has set requirements to reduce the number of non-complying 

products entering the market.21 Novel sources of exposure include foreign-purchased 

cosmetics;22,23 Southeast Asian spices24,25 and herbs;26 dietary supplements;27 religious 

powders;25 ayurvedic28 or ethnic remedies;22,25 occupational take home exposures;29–31 and 

vocational exposures such as youth firearms marksmanship.32,33

VULNERABLE POPULATIONS

Not only are young children more likely than older children, adolescents, and adults to have 

an elevated BLL secondary to differences in absorption from the gastrointestinal tract and 

exploration of one’s environment, they are also more susceptible to toxic effects than are 

adults because of direct entry of lead into a developing nervous system. Studies of children 
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with higher BLLs have consistently demonstrated lower IQ scores,1,34,35 more language 

difficulties,36 learning disorders, attention problems,37 and behavioral issues.38,39

While BLLs have decreased in all children over the past 30 years, disparities in who has 

elevated BLLs persist, disproportionately impacting vulnerable groups, such as immigrant 

children, low-income families, and young children from ethnic and racial minorities, based 

on age, socioeconomic, occupational, developmental and cultural risk factors.40–44 Children 

living at or below the poverty line who live in older housing are at greatest risk of lead 

poisoning.7 Additionally, children of low socioeconomic status are at increased risk of 

nutritional problems such as iron deficiency, which has been associated with a 4- to 5-fold 

increase in baseline risk of lead poisoning due to increased absorption of lead by the divalent 

metal transporter in the gastrointestinal tract.45,46

Children with developmental conditions such as autism spectrum disorder and other 

neurological syndromes, who have persistent pica behaviors and/ or poor cognitive 

discriminatory recognition, are at increased risk of lead contamination.47–52 Their increased 

risk may persist into school age and adolescence, beyond when children are routinely 

screened for elevated BLLs. Another vulnerable group may be children living in foster 

care,53 whose lead poisoning risk may be related to other neurodevelopmental comorbidities 

in this population as well as increased residential mobility (especially in regions with older 

housing stock).

‘Take-home’ lead from the job is a common problem. The National Institute for 

Occupational Safety and Health (NIOSH) found common jobs with lead exposure include 

but are not limited to: painting, building renovation, demolition, shooting range work, metal 

scrap cutting and recycling, plumbing, and other industrial fields.54 Pediatric emergency 

physicians should ask about parents’ occupations and hobbies that might involve lead during 

evaluation of lead poisoned children.47–49

Clinical Diagnosis

Symptomatic childhood lead toxicity should be treated as an emergency. Children who 

present to the emergency department with unexplained symptoms and signs, especially those 

who are sluggish or comatose, who have persistent gastrointestinal symptoms (such as 

constipation or obstipation, abdominal pain, vomiting, recent anorexia, weight loss), or who 

have unexplained neurological or behavioral changes (eg, headaches, withdrawn, confusion, 

fatigue, lethargy, irritability, hyperactivity) or whose skin has a distinct pallor from severe 

anemia, should be suspected of suffering from acute lead poisoning. The differential 

diagnosis can include other causes of poisoning such as opioid ingestion or carbon 

monoxide poisoning, iron deficiency, thalassemia, Wilson’s Disease, acute intermittent 

porphyria, an acute surgical abdomen, encephalitis, and other causes of encephalopathy. 

Table 2 gives symptoms and signs of lead poisoning based on blood lead levels.

Keep in mind that children with significant underlying lead poisoning can be relatively 

asymptomatic. Table 2 links clinical findings with the BLL. Some children with BLLs >45 

µg/dL may complain of headaches, abdominal pain, loss of appetite, or constipation or they 

may be completely asymptomatic. Children displaying clumsiness, agitation, or decreased 
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activity and somnolence are presenting with premonitory symptoms of central nervous 

system (CNS) involvement that may rapidly proceed to vomiting, stupor, and convulsions.55 

Clinicians must have a high index of suspicion for a child who presents with a recent history 

of symptoms and/or signs presented in Table 2. Significant lead exposure in early childhood 

has been linked to a numerous adverse health outcomes later in childhood, adolescence and 

adulthood, which are also listed in Table 2.

LABORATORY AND IMAGING STUDIES

The emergency department evaluation of a lead poisoned child often includes blood testing 

and radiographic studies (Table 3).

Blood Lead Level (BLL)

Measurement of a venous blood lead level (vBLL) is key to the diagnosis of lead poisoning. 

For screening, a finger-stick sample (fsBLL) can be used if care is taken to avoid 

contamination. An elevated fsBLL (≥5 µg/dL) should be confirmed with a timely 

vBLL.12,56,57 Hair or urine lead levels give little useful additional information.58

Zinc-Chelated Protoporphyrin (ZPP)

Lead interferes with heme synthesis beginning at BLLs of approximately 25 µg/dL and after 

50–70 days or more of exposure.59 Both D-aminolevulinate dehydratase, an early-step 

enzyme, and ferrochelatase, which closes the heme ring, are inhibited. Ferrochelatase 

inhibition is the basis of a supplemental test for lead poisoning that measures in blood the 

quantity of zinc-chelated protoporphyrin (ZPP) and free erythrocyte protoporphyrin (FEP), 

the immediate heme precursor. These markers are insensitive to lower BLL and are not 

specific since they are also elevated in the presence of iron deficiency, a common 

comorbidity in children with elevated BLLs. ZPP or FEP can give insight into the chronicity 

of ongoing exposure and can be used during management, since an unexpected rise in these 

markers during patient monitoring over a period of weeks or months may indicate re-

exposure and the need to reassess the environment.

Iron Status

Many young children with elevated BLLs will have iron insufficiency or iron deficiency 

anemia. Since lead and iron both use the same GI tract transporter, located in the small 

intestine, lead absorption is enhanced in children with iron deficits. Thus iron deficiency is 

an important comorbidity of lead toxicity; pica behavior has sometimes been associated with 

iron-deficient status. Therefore, markers of iron deficiency such as low ferritin or serum iron 

levels, even in the absence of anemia, low mean corpuscular volume (MCV), or elevated red 

cell distribution width (RDW) or low reticulocyte hemoglobin should be treated with 

therapeutic doses of iron as indicated.

Complete Blood Count

In addition to screening for comorbid anemia or iron deficiency, a complete blood count 

(CBC) with differential should be obtained before starting chelation, since chelants can 

cause depression of any or all three cell lines. Basophilic stippling may be seen at higher 
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BLL. Basophilic stippling refers to small blue granules (ie, ribosomes) located inside of the 

cytoplasm when the smear is stained with Wright’s stain.60

Liver and Renal Function Tests

Baseline liver and renal function tests, serum electrolytes, and glucose are also indicated in 

the child with suspected moderate–severe lead poisoning, since chelants commonly used in 

the medical management can have liver and/or renal toxicity or cause metabolic 

derangements. Periodic monitoring of the CBC, electrolytes, and liver and kidney function 

throughout the course of chelation therapy is recommended.

Radiographs

With lead-containing foreign body ingestions, BLLs rise rapidly (within hours to days) and 

can continue to rise during bowel transit of the object. Once the object has been excreted, the 

BLL falls to a new body equilibrium over the next month. In the emergency department, an 

abdominal radiograph to determine the presence of lead-containing substances may be 

indicated if a child’s BLL is ≥15 µg/dL or, regardless of the BLL, if a parent has witnessed 

or suspects that the child has recently ingested paint chips or a foreign body.12,56 If the 

radiograph is positive for metal-density opacities in the stomach or small intestine, then 

hospitalization and gut decontamination with a polyethylene glycol solution (‘whole bowel 

irrigation’) may be beneficial. Radiographs of long bones to assess “lead lines” (ie, 

densemetaphyseal lines of growth arrest) are no longer necessary or recommended.

TREATMENT

Multipronged management should be provided to all children with BLLs above the CDC 

reference value, as of time of manuscript preparation BLL ≥ 5 µg/dL. 4,12,61 Tables 3 and 4 

give details of diagnostic evaluation and management strategies to consider based on a 

child’s BLL. Management includes finding and eliminating the source of the lead, 

instruction in proper hygienic measures (personal and household), optimizing the child’s 

diet and nutritional status, and close follow-up. Many children with higher BLLs live in or 

visit regularly a home with deteriorating lead paint. Successful therapy depends on 

eliminating the child’s exposure; case management should address and control 

environmental sources of lead. Families of children with elevated BLLs should be referred to 

local public health officials and/or a certified lead inspector for an inspection and assessment 

of the child’s residence(s) for lead hazards. Clinicians as a first step often will start children 

identified as having an elevated BLL on supplemental iron therapy (3–6 mg/kg per day of 

free iron) to repair any iron deficiency.

Hospitalization

Hospitalization may be necessary for symptomatic children and for those with BLL ≥ 45 

µg/dL. Hospital admission is also determined by several considerations:

a. Is the child symptomatic?

b. Are there unabsorbed lead-containing foreign bodies in the stomach or small 

intestine?
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c. Are there parental or other external factors making a safe discharge and timely 

follow-up difficult?

d. Is the home unsafe with respect to sources of lead contamination readily 

accessible to the child?

Discharge Planning

Although the main concern for the pediatric emergency physician regarding disposition is 

admission or discharge from the emergency department, the following hospital discharge 

criteria are important to consider when arranging a discharge plan. After inpatient 

management (eg. whole bowel irrigation, course of parenteral chelation), hospital discharge 

planning should determine:

a. Sources of lead exposure hazard have been identified and remediated

b. Parents or guardians understand dosing of oral chelants and there is a strong 

likelihood of adherence to medical instructions

c. The BLL has dropped adequately during inpatient therapy

Discharge counseling should include referral to public health officials for environmental 

assessment, temporary abatement recommendations to minimize ongoing exposure (eg, 

taping up chipping interior paint using contact paper or duct/masking tape), frequent hand 

washing, frequent dusting/wet mopping of the home (several times per week), leaving shoes 

at the threshold, and dietary recommendations (Table 5).

Chelation and Management of Elevated BLLs

Chelants are chemicals whose structures include side-groups that can bind to lead and 

facilitate its excretion in urine. They are indicated emergently in cases of moderate–severe 

and life-threatening childhood lead poisoning. Chelation therapy for children with venous 

BLLs of 20 to 44 µg/dL can be expected to lower BLLs but has not been shown to reverse or 

diminish cognitive impairment or other behavioral or neuropsychological effects of lead.62 If 

the venous BLL is ≥45 µg/dL and the exposure has been identified and controlled, chelation 

treatment should always be considered. A pediatrician experienced in managing children 

with lead poisoning should be consulted—these can be found through the PEHSUs,56 PCCs 

or through lead programs at state health departments. (See Appendix A) There are 4 chelants 

currently recognized as having efficacy in lead poisoning: dimercaprol (British Anti-

Lewisite [BAL]), calcium disodium edetate (ethylenediaminetetraacetate; Versenate), 

dimercapto succinic acid (DMSA; Succimer; Chemet), and d-penicillamine (Cupramine, 

Depen). See Table 6 for educational purposes for details surrounding the administration of 

each. Treatment decisions are the responsibility of the treating clinician and should always 

be tailored to individual clinical circumstances.

Dimercaprol promotes the renal excretion through the formation of stable, nontoxic, soluble 

lead chelates. Dissolved in peanut oil for deep intramuscular injection, dimercaprol is 

associated with a high incidence of adverse effects, including fever, rashes, and pain at the 

injection site. It is contraindicated in persons with a peanut allergy or underlying hepatic 

insufficiency and may cause hemolysis in individuals who have glucose-6-phosphatase 
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deficiency. Iron therapy needs to be discontinued because dimercaprol and iron form a 

complex that causes vomiting. NOTE: adequate patient hydration and good urine flow 

during chelation therapy with dimercaprol are of paramount importance, given its risk of 

renal toxicity.

Calcium disodium ethylenediaminetetraacetate (CaNa2EDTA) increases the urinary 

excretion of lead 20- to 50-fold through the formation of nonionizing salts. CaNa2EDTA 

removes lead only extracellularly; it does not enter cells and thus does not cross the blood 

brain barrier. WARNING: Some hospitals still stock the incorrect disodium EDTA salt. It is 

crucial that the calcium disodium salt be used, because the disodium EDTA salt alone avidly 

binds calcium and can cause severe, life-threatening hypocalcemia.63,64 CaNa2EDTA is 

given intravenously usually for 5 day cycles. Side effects include local reaction at the 

injection site, fever, calcium abnormalities, renal dysfunction, and excretion of essential 

minerals. NOTE: maintaining adequate patient hydration and good urine flow during 

CaNa2EDTA chelation therapy is important.

Meso-2,3-dimercaptosuccinic acid (DMSA) is a water-soluble analogue of dimercaprol that 

was approved for oral administration by the US Food and Drug Administration in 1991 for 

chelating children who have BLL ≥45 µg/dL. DMSA is given orally, has less toxicity than 

CaNa2 EDTA, and causes less urinary loss of essential minerals. Side effects include 

abdominal distress, transient rash, elevated liver transaminase enzymes, and neutropenia. 

The 100-mg gelatin capsules have a strong sulfur (“rotten egg”) odor.

D-Penicillamine is an oral chelating agent used to treat Wilson’s disease (hepatolenticular 

degeneration). It has also been used by some clinicians for treating lead poisoning.75 When 

used for chelation of lead in young children, low doses are recommended, with close 

monitoring of the CBC and renal function. Allergic rashes, marrow suppression, 

nephrotoxicity, and anaphylaxis are possible adverse effects.

Other Management

Nutrition—Treatment strategies in the pediatric emergency department setting include 

family counseling and education on dietary sources of iron, calcium, vitamins C and D, zinc 

and magnesium to attenuate increased absorption of lead in the setting of nutritional 

deficiencies.

Educational Enrichment—Another disposition recommended for young children 

discovered to have an elevated BLL is consideration of referral for neurodevelopmental 

evaluation and/or therapeutic services (eg, Early Intervention, Individualized Education 

Program (IEP) or other appropriate neurodevelopmental clinic or education enrichment 

program.65

PREVENTION OF EXPOSURE

The CDC and American Academy of Pediatrics (AAP) both emphasize that the best way to 

end childhood lead poisoning is to prevent, control and eliminate lead exposures.12 The 

focus is shifting from the care of symptomatic children toward a primary prevention 
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approach targeting high-risk communities, as the most reliable and cost-effective strategy to 

protect children from lead toxicity.12,66 Table 5 presents some recommendations for families 

to insure that their home is hazard-free with respect to lead contamination. It is critical that 

the individuals conducting residential abatement, or the removal, enclosure, or encapsulation 

of lead-based paint or lead-contaminated dust or soil receive appropriate training, and 

pregnant women, infants and children are out of the home environment during remediation 

and renovations in order to minimize further exposure to lead.15,67,68 When done safely, 

paint stripping, covering over painted areas by sealing, encapsulation, or encasement, using 

high-efficiency particulate arrestance (HEPA) vacuums, HEPA air filters, and soil and dust 

removal, can be effective methods for lead abatement.

SUMMARY

Exposure of children to harmful lead-containing dust, paint, drinking water, and other 

sources in their environment continues to pose an enormous public health challenge, not 

only in the United States but around the world. Vulnerable groups include immigrant 

children, low-income families, children in transitional foster care, young children from 

ethnic and racial minorities and those with underlying autism or other developmental delays 

who have persistent pica behaviors. Clinicians working in the emergency department are 

advised to keep a high index of suspicion for lead poisoning among the possible diagnoses 

for children presenting with pallor and anemia, loss of appetite, irritability and behavioral 

changes, colicky abdominal pain, chronic constipation, or other symptoms and signs typical 

of lead poisoning. Management of children identified as having elevated blood lead levels is 

multi-faceted and includes attention to diet, mitigation of environmental lead hazards so as 

to decrease further exposure, referral to community-based agencies, and developmental 

specialists, and in severe cases, chelation therapy. Prevention of exposure, including the 

identification of community-based resources to assist families and landlords in lead-hazard 

abatement, is the most effective public health strategy, requiring the concerted efforts of 

health care providers, local, state and Federal public health officials, health policy makers, 

and relevant community-based services and advocacy groups.
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APPENDIX A. RESOURCES-GOVERNMENTAL AND NONGOVERNMENTAL 

ORGANIZATIONS

• Alliance for Healthy Homes; www.afhh.org.htm; 202-543-1147; Provides 

additional information on residential lead contamination and how to safely 

remove it.

• American Association of Poison Control Centers www.aapcc.org; 

1-800-222-1212.

• Coalition to End Childhood Lead Poisoning; www.leadsafe.org.htm; 

800-370-5323; Provides information for parents regarding childhood lead 

poisoning and its treatment and prevention.

• Centers for Disease Control and Prevention (CDC); www.cdc.gov/nceh/lead/

grants/contacts/CLPPP%20Maphtm;

Provides state and local contacts for CDC funded childhood lead poisoning 

prevention programs.

• Department of Housing and Human Development (HUD); www.hud.gov/offices/

lead.htm Office of Healthy Homes and Lead Hazard Control provides ability to 

track HUD’s progress in the abatement of lead hazards in residences.

• Environmental Protection Agency; www.epa.gov/lead.htm;

EPA Lead Awareness Program provides information on residential lead 

abatement. EPA Safe Drinking Water Hotline; 1-800-426-4791.

• National Lead Information Center Hotline (1-800-LEAD-FYI) and 

Clearinghouse (1-800-424-LEAD): established by four Federal agencies (the 

EPA, CDC, HUD, and DOD) to provide the public and professional audiences 

with information in English or Spanish about lead poisoning and prevention.

National Lead Information Center.

1019 19th St, NW, Suite 401.

Washington, DC 20036.

• US Department of Housing and Urban Development (HUD): 800-RID-LEAD.

• National Lead Information Center - www.epa.gov/lead; (800) 424-5323; 800-

LEAD-FYI.

• Pediatric Environmental Health Subspecialty Units (PEHSU); www.pehsu.net 

(ATSDR and EPA-sponsored regional centers providing clinical evaluation and 

consultation regarding pediatric environmental health issues, including lead 

poisoning).
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TABLE 1

Sources of lead exposure.

Home Environment Sources Other Sources

Interior or exterior paint, old putty, interior plaster, exterior 
decorative infrastructure (eg, ‘faux pewter’ fencing)

Folk remedies (examples include Ayurvedic medicines; Greta and Azarcon, 
Hispanic traditional medicines; Ghasard, an Indian folk medicine; ‘pay-loo-
ah’; ‘litarigio’; ‘bali bali’; ‘Babaw-saw’, a Chinese herbal remedy; reuda; 
liga; coral; alkohl)

Household lead-laden dust Foodstuffs: Some garden plants grown in contaminated soil (eg, leafy or 
root vegetables)

Soil Herbs and dietary supplements: imported herbal products; dietary 
supplements (eg, calcium); imported spices (eg, turmeric); candy from 
Mexico (the ingredient ‘tamarind’ may contain lead)

Drinking water; household lead plumbing, standpipes, water 
mains, faucets, lead-soldered pipes

Cosmetics and religious powders (eg, ‘Swad’ brand Sindoor, a cosmetic 
product used in Hinduism); ‘Tiro’ eye cosmetic from Nigeria; ‘Kohl’ or 
‘Surma’ eye cosmetics from Africa, Middle East or Asia); lead acetate hair 
dyes

Parental occupations ‘Take-Home’ Lead (examples include 
construction, renovation, and demolition work, lead-paint 
abatement, pipe fitting and plumbing, battery manufacturing, 
mining, ship building or other marine work, e-scrap recycling)

Hobbies (examples include hobbies involving soldering such as stained 
glass, making fishing lures, jewelry making, pottery glazes, some artists’ 
paints, fabricating bullets, lead solder, marksmanship at firing ranges, 
finishing sinkers)

Old ceramic, pewter, or antique cookware, old pots, pans, urns/ 
kettles, decorative pottery from Mexico; ceramics from China, 
or other imported cookware

Marine lead sources: marine paints, lead weights

Hazardous neighborhoods: homes located near lead-smelters, 
mining, nearby homes undergoing demolition, toxic waste sites, 
homes under bridges, homes near incinerators, battery recycling 
facilities

Moonshine alcoholic beverages

Secondary home environments: family daycare, grandparents’ 
homes, homes of other family members where children spend 
substantial time

Fishing sinkers, curtain weights, automobile wheel balancing weights, 
ammunition (including pellets), lead tools

Home renovations Novelty jewelry, charms, medallions

Burning painted wood indoors Some imported toys, crayons, pewter figurines

Antique cribs or furniture Aviation gasoline (‘Avgas’ for small piston engine planes)

Data from American Academy of Pediatrics Council of Environmental Health, Pediatric Environmental Health, 3rd Edition.76
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TABLE 2

Summary of children’s health effects by blood lead level.

Blood Lead
Level Sufficient Evidence or Causal Determination of Children’s Health Effects

Below 5 µg/dL Nervous System Effects:

Cognitive function: decreases in IQ, academic achievement, specific cognitive measures

Externalizing behaviors: Increased incidence of attention-related and problem behaviors

5–10 µg/dL Effects listed above plus

Nervous System Effects: decreased auditory function

Reproductive and Developmental Effects: reduced postnatal growth, delayed puberty for girls and boys

10–44 µg/dL Effects listed above plus

Nervous System Effects: slower nerve conduction

Hematologic Effects: decreased hemoglobin, anemia

45–69 µg/dL Effects listed above plus

Gastrointestinal Effects: abdominal pain, constipation, colic, anorexia and vomiting

Above 70 µg/dL Effects listed above plus

Nervous System Effects: severe neural effects including convulsions, coma, loss of voluntary muscle control, and death

Data from President’s Task Force on Environmental Health Risks and Safety Risks to Children, Key Federal Programs to Reduce Childhood Lead 

Exposures and Eliminate Associated Health Impacts Report.21
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Table 3

Diagnostic evaluation of elevated blood lead levels. 56
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Table 4

Management of elevated blood lead levels. 56
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TABLE 5

Home lead hazard reduction measures.

Specific Recommendations

Residential Sources of Lead Exposure

- Wash children’s hands and toys frequently with soap and water and especially wash hands before sleeping or eating.

- Frequent wet mopping windows, play areas and floors to reduce lead-laden dust.

- We do not recommend starting home renovations in pre-1978 home until obtaining lead inspection.

- Keep windows closed if peeling or chipping paint.

- Place duct tape or contact paper over chipping peeling paint.

- Reduce take home occupational exposures by changing out of work clothes and shoes before going home.

- Eliminate alternative sources of lead from imported sources.

- Clean home ventilation grates, duct work, and air filters

Water sources

- If tap water has tested high in lead, consider installing an effective point-of-use filtering device.

- Run tap water to cold for 1–2 minutes.

- Clean out faucet aerators frequently

- Private well water should be tested for contaminants annually

- Replace interior lead plumbing and exterior lead standpipes, as indicated

- Alternatively, switch to bottled water for drinking and cooking, and especially for preparing infant formula.

Guidance for lead hazard remediation

- Have the home inspected for lead hazards by certified lead inspector or public health authority.

- Lead hazard remediation which includes as indicated window and door replacement, scraping of baseboards, and other lead abatement 
measures should be performed by licensed, certified lead abatement specialists or others undergoing low-moderate risk de-leading 
trainings.

- Family and children must vacate premises until abatement measures and clean-up have been completed, home is re-inspected, and 
home is deemed to be hazard-free. Use a HEPA vacuum

Outdoor exposures

- Cover bare dirt outdoor areas with grass, mulch, asphalt, or concrete

- Leave shoes at the threshold of the domicile

- Wipe paws of pet dogs and cats

Data from American Academy of Pediatrics Council of Environmental Health, Pediatric Environmental Health, 3rd Edition.76
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TABLE 6

Summary of common chelants used in lead poisoning.

Chelant Notes

BAL (British Anti-Lewisite) [2,3-
dimercapto propanol] 
[Dimercaprol]

- Only given parenterally (deep intramuscular)-Use in life-threatening cases (eg, encephalopathy, 
coma, seizures or BLL >70 µg/dL) in intensive care settings.-Usually given only for initial 12–24 
hours of therapy-Dissolved in peanut oil-Contraindicated in children allergic to nuts-
Contraindicated in children with glucose-6-phosphatase deficiency-Can cause nausea, emesis, 
fever, rashes, hypertension, prolonged PTT-Can cause pain at the injection site-Can cause kidney 
and/or liver dysfunction or zinc deficiency-For Dosing Guidance see Reference Material.69,70

CaNa2EDTA [Calcium disodium 
ethyleneaminetetraacetate] 
[Edetate disodium calcium, 
Versenate]

- Only given parenterally (intramuscular or, preferably, intravenous)-Give only in glucose/
electrolyte solutions – do not mix with other medications-Usually given as continuous infusion for 
3–5 day course-Can cause kidney dysfunction and trace mineral (eg, zinc) depletion-For Dosing 
Guidance see Reference Material.70,71

DMSA (Dimercaptosuccinic acid) 
[Succimer] [Chemet]

- Comes as 100-mg gelatin oral capsules only-Contraindicated in children who have ongoing 
exposure to lead hazards-Can cause elevated liver enzymes or urticarial skin rash-Often causes 
mild upset stomach, nausea, emesis, or loose stools-Adherence to medication schedule is often 
problematic in children-Can cause neutropenia or other marrow dysfunction-Contraindicated in 
children who have hepatic insufficiency-Contraindicated in children who have ongoing exposure 
to lead hazards-Capsules should be aired out before contents are mixed with food-For Dosing 
Guidance see Reference Material.70,72

D-penicillamine (3-mercapto-D-
valine) [Depen, Cupramine]

- Available as 250-mg capsule or tablet-Contraindicated in children who have ongoing exposure to 
lead hazards-Do not give with milk, milk products, calcium-containing foods, or iron 
supplements-Give in juice or jelly on an empty stomach-Often causes mild upset stomach, nausea, 
emesis, or loose stools-Adherence to medication schedule is often problematic in children-Can 
cause urticarial rash, trace mineral depletion, kidney dysfunction-Can cause neutropenia or other 
marrow dysfunction-Contraindicated in children who have renal insufficiency-Contraindicated in 
children who have ongoing exposure to lead hazards-Tablets should be aired out before contents 
are mixed with food-For Dosing Guidance see Reference Material.70,73–75

Data from American Academy of Pediatrics Council of Environmental Health, Pediatric Environmental Health, 3rd Edition.76
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