ACUTE AND CHRONIC LEAD TOXICITY: madison macht 1/23/03

Epidemiology

Difficult to measure prevalence of lead toxicity

One study estimates 38 million house units had lead based paint, with twice the prevalence in Northeast and Midwest compared to South and West. (Environ Health Perspect 2002 110(10):A599-606)

Majority of risk comes from occupational exposures; common sources:

1. batteries

2. pigments

3. solder

4. ammunitions

5. paint

6. car radiators

7. cable and wires

8. cosmetics

9. ceramics with lead glazes (think geophagy)

10. tin cans

11. lead smelting

Lead was added to gasoline as an "antiknock" agent until the 80s, accounting for an increase in environmental lead levels between 30s-60s

Lead content of paint was unregulated until 1977.

Clinical presentation: Acute lead toxicity

1. GI : colic, constipation, anorexia

2. MS : joint pains, myalgias, fatigue

3. NEURO : headache, dec. libido, difficulty concentrating, short-term memory deficits, irritability, insomnia, peripheral neuropathy at high doses due to segmental demyelination and axonal degeneration of motor axons

4. HEME : anemia with basophilic stippling

5. HEENT : "lead line" - bluish pigmentation seen at gum-tooth line due to deposition of insoluble lead after rxn with sulfer-containing metabolites produced by bacteria in gingival pockets

6. GU : inc. miscarriages, stillbirths, reduced birthweight, infant cognitive impairments

7. NEPHRO : lead nephropathy

Clinical presentation: Chronic lead toxicity

1. Chronic renal insufficiency

2. Normal UA

3. HTN

4. Gout

Metabolism

1. Pulmonary, GI absorption (children absorb up to 50% lead ingested, adults absorb ~10 to 20)

2. Moves to RBCs, bound to Hb and others, but crosses all membranes (BBB, etc)

3. Transfers to bone (>90% of total)

4. Excreted in urine depending on GFR and secretion - also in hair, nails, sweat, saliva, feces, and breast milk

T1/2 Blood ~25 d Soft tissue ~40 d Bone >25 y 

Therefore, blood levels can decline while body's total burden remains high

Pathogenesis

1. MITOCHONDRIA - affinity for cell membranes and mitochondria, interfering with mitochondrial oxidative phosphorylation and sodium, potassium, and calcium ATPases

2. MESSENGERS - impairs the activity of calcium-dependent intracellular messengers and of brain protein kinase C

3. mRNA - stimulates the formation of inclusion bodies that may translocate the metal into cell nuclei and alter gene expression

Diagnosis: Acute toxicity

1. Blood lead levels (measures exposure over previous few weeks)

Children

>10 ug/dL = CDC stated cause for concern

>30 ug/dL = subclinical lead poisoning may begin

>80 ug/dL = symptomatic lead poisoning

Adults

>7  ug/dL = epidemiologic studies show inc BP, dec Cr Cl, inc cognitive defects

>40 ug/dL = OSHA standard for employees

>80 ug/dL = symptomatic lead poisoning

Diagnosis: Chronic exposure

1. Body lead burden: urine lead excretion following EDTA infusion

80-600ug = high normal body lead burden

>600ug = high body lead burden

Treatment

1. Reduce intake

2. Chelation (EDTA, dimercaprol, penicillamine, succimer)

Chelation recommended for children >55 ug

Chelation recommended for adults >80 ug, >60 with sx, or >40 with continued sx and elevated levels after reducing exposure

New research (NEJM Jan 23, 2003)

64 pts total w chronic renal failure and high normal body lead burden, no DM

Two arms of study,  32 pts each, randomized, single blind: experimental group gets EDTA, control gets placebo, length 2 y

Experimental group GFR higher by  8.1 ml per minute per 1.73 m2 of body-surface area.

Authors suggest hemodialysis may be delayed by as much as 3 years with chelation therapy

Critics of this study argue:

1. genotypic variances may skew results (study done in Taiwan)

2. Pts w/o HTN were not given and ACE inhibitor for renal protective effects

3. Chelation may actually worsen other adverse effects of lead toxicity (besides nephropathy)

4. EDTA may have renal-protective effects, regardless of lead levels

Helpful Links

http://www.aoec.org - Association of Occupational and Environmental Clinics (AOEC)

http://www.acoem.org - American College of Occupational and Environmental Medicine Physician

