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LEAD POISONING
PURPOSE: The purpose of this activity is to enable the
learners to have a comprehension beyond the basics
of what is involved in lead poisoning across all age
groups.
OBJECTIVES: At the end of this activity participants will
be able to …
1. Describe the physiology of lead poisoning
2. Identify risk factors contributing to lead poisoning
3. Review detection, treatment and follow-up of
affected clients
Information for this module taken from:
Pathophysiology and Etiology of Lead Toxicity,
Dec. 2011: Medscape, Christopher Holstege, MD

DISCLOSURE TO PARTICIPANTS
• A total of 1.5 contact hours will be awarded for the successful completion of this study. Participants must
achieve a minimum passing score of 80% to receive the certificate.
• Requirements for the successful completion of this self-study are:
1) Read the entire power point/module.
2) Complete the post-test and indicate responses online or on the Evaluation and Post-Test Responses sheet
(PDF FORM). Pay fee ONLINE if you are a non-member.
3) Return the Evaluation and Post-Test Responses sheet by mail, e-mail or fax to: Lisa Gottlieb-Kinnaird,
2310 Jolly Oak Road, Okemos, MI 48864; 517-349-5818 (fax) or lisa.gottlieb@minurses.org
4) FREE for members, $20 for non-members.
• Certificates will be mailed within six weeks after receiving the completed post-test. Participants who do
not achieve a passing score will have the option to retake the test at no additional cost.
• Michigan Nurses Association is accredited as a provider of continuing nursing continuing education by the
American Nurses Credentialing Center’s Commission on Accreditation.

WHAT IS LEAD?
• Lead is a naturally-occurring metal found deep within the ground.
• It occurs in small amounts in ore, along with other elements such as silver, zinc
or copper.
• Lead is the most common of the heavy elements, accounting for 13 mg/kg
of Earth’s crust.
• Even though it's found in small amounts, there is an abundant supply of lead
throughout the earth.

Wikipedia: Rob Lavinsky

WHAT IS LEAD?
• PHYSICOCHEMICAL PROPERTIES
•

Physical state: Soft metal

•

Melting point: 327 °C

• A heavy metal, lead is ubiquitous in our environment, but has no physiologic role in biological
systems.
• Lead is a toxic metal that is harmful to human health; there is NO safe level for lead exposure. The
degree of exposure depends on the concentration of lead, route of exposure (air, water, food),
current medical condition, and age. It has been estimated that up to 20% of the total lead
exposure in children can be attributed to a waterborne route, i.e., consuming contaminated water. In
addition, infants, fetuses, and young children are particularly vulnerable to lead poisoning. This is
because they usually consume more water and there bodies are actively developing, which facilitates
the bioaccumulation of lead.
Photo reprinted with permission: periodictable.com

WHAT IS LEAD?
Because it is widespread, easy to extract and easy to work with, lead
has been used in a wide variety of products including:
• Paint
• Ceramics
• Pipes
• Solders
• Gasoline
• Batteries
• Cosmetics

HOW MUCH LEAD IS HARMFUL?
• NO AMOUNT OF LEAD IS SAFE - Eliminating all lead exposure in our
environment is our best course of action.
• New findings from NIEHS-supported grantees, as well as the National
Toxicology Program (NTP) have found many adverse health effects in both
children and adults at blood lead levels below 10 micrograms per deciliter
(μcg/dL) and for some below 5 μcg/dL.
• These findings add to the body of evidence that have led the Centers for
Disease Control and Prevention (CDC) in 2012 to now advise that any child
with more than 5 micrograms per deciliter of lead in their blood to be
considered at risk and that public health actions should be initiated.

WHO IS AT THE GREATEST RISK FOR EXPOSURE?
• CHILDREN UNDER THE AGE OF 6 years old are at an increased risk
• This is due to their rapid rate of growth …
• And their tendency to place toys and other objects in their mouths that
could contain lead or leaded dust
• This is particularly true of children living below the poverty line in older
housing
• Lead is a cumulative general poison, with infants, children up to 6 years of
age, the fetus and pregnant women being the most susceptible to adverse
health effects

PATHOPHYSIOLOGY
• Lead perturbs multiple enzyme systems
• As in most heavy metals, any ligand (an ion or molecule that binds to a
central metal atom to form a complex) with a sulfhydryl group is
vulnerable
• Perhaps the best-known effect is that on the production of heme
• Lead interferes with the critical phases of the dehydration of
aminolevulinic acid and the incorporation of iron into the protoporphyrin
molecule …
• The result is a decrease in heme production
• Because heme is essential for cellular oxidation, deficiencies have
farreaching effects

ABSORPTION
• Lead absorption is inversely proportional to the particle size; the smaller the particle, the
more completely the lead is absorbed.
• Thus, exposure to lead dust results in higher absorption than exposure to the equivalent
amount of lead from chips of lead paint.
• Lead absorption is augmented in the presence of iron, zinc, and calcium deficiency.
• Lead absorption is also augmented by malnutrition, with lead absorption decreased if
phosphorus, riboflavin, vitamin C, and vitamin E are in the diet.
• Low-energy (calorie) intake and high-fat intake have been associated with enhanced
lead absorption.
• Lead absorption is inversely proportional to chronologic age.
• In general, approximately 30-50% of lead ingested by children is absorbed, compared
with approximately 10% of that ingested by adults.

ABSORPTION
• The percentage of lead absorption through the gastrointestinal (GI) tract is
variable.
• Children are at greater risk for lead absorption than adults are.
• Lead absorption is dependent on several factors, including the physical form of
lead, the particle size ingested, transit time, and the nutritional status of the
person ingesting.
• Cutaneous absorption of lead is limited (typically far less than 1%).
• The amount absorbed through the skin depends on the physical characteristics of
the lead (ie, organic vs inorganic) and the integrity of the skin.
• Although inorganic lead is not absorbed through intact skin, organic lead
compounds (ie, tetraethyl lead) are absorbed.

ABSORPTION
• If inhaled in a fine particulate state, lead may be absorbed directly
through the lungs
• Or … may be carried by the mucociliary tree to the throat, where it is
swallowed and absorbed via the GI system.
• The amount of absorption of particulate lead that occurs through the
respiratory system depends on the particle size, the patient’s respiratory
volume, the amount of deposition, and the mucociliary clearance of the
lead inhaled.
• The majority (nearly 100%) of lead inhaled as vapor or fumes is absorbed
directly through the lungs.

PATHOPHYSIOLOGY
• Lead entering the intravascular space binds quickly to red blood cells.
• Lead has a half-life of approximately 30 days in the blood, from where it diffuses into
the soft tissues, including the kidneys, brain, liver, and bone marrow.
• Lead then diffuses into bone and is stored there for a period that corresponds to a halflife of several decades.
• Increased bone turnover with pregnancy, menopause, lactation, or immobilization can
increase blood lead levels.
• Estimations of blood lead levels are more useful for diagnosing acute lead poisoning …
• Whereas the extent of past lead exposure can be estimated by determining the body
burden of lead on the basis of results from the lead mobilization test. This measures the
level of lead in urine, it’s used to evaluate and manage suspected lead poisoning.

ABSORPTION
• Lead moves quickly in and out of soft
tissues

• Most retained lead in the human body is
ultimately deposited in bones

• The blood distributes lead to various organs
and tissues

• The bones and teeth of adults contain more
than 90% of their total lead body burden,
and those of children contain approximately
75%

• Animal studies indicate that the liver, lungs,
and kidneys have the greatest soft-tissue
lead concentrations immediately after acute
exposure
• The brain is a site of distribution as well, &
Children retain more lead in soft tissue than
adults do
• Selective brain accumulation may occur in
the hippocampus; Lead in soft tissues has an
approximate half-life of 40 days

• Lead in mineralizing tissues is not uniformly
distributed
• There is an accumulation in bone regions
undergoing the most active calcification at the
time of exposure

ABSORPTION
• Bone is viewed as a double compartment
• With a relatively shallow labile compartment
(trabecular bone), where the elimination half-life
is 90 days
• And, a deep inert compartment (cortical bone)
where the elimination half-life may be 10-30
years
• Teeth also are considered part of the terminal
compartment
• The labile component readily exchanges bone
lead with the blood …
• Whereas lead in the inert component may be
stored for decades
• In times of physiologic stress, the body can
mobilize lead stores in bone, thereby increasing
the level of lead in the blood

• Bone-to-blood lead mobilization increases
during periods of pregnancy, lactation,
menopause, physiologic stress, chronic disease,
hyperthyroidism, kidney disease, fractures,
and advanced age, and
• is exacerbated by calcium deficiency
• Consequently, the normally inert pool poses a
special risk because it is a potential
endogenous source of lead that can maintain
BLLs long after exposure has ended

PATHOPHYSIOLOGY
• Lead is primarily excreted in urine and bile, but the elimination rate varies,
depending on the tissue that absorbed the lead.
• The kidney excretes lead by means of glomerular filtration and tubular secretion.
• Lead has bidirectional transport across the tubular epithelium.
• The clearance of lead ranges from 1 to 3 mL/min and is relatively independent
of kidney function.
• Absorbed lead that is not excreted is exchanged primarily among the following 3
compartments:
• Blood
• Soft tissue (liver, kidneys, lungs, brain, spleen, muscles, and heart)
• Mineralizing tissues (bones and teeth)

PATHOPHYSIOLOGY
• The effects of lead poisoning on the brain are numerous.
• They include delayed or reversed development, permanent learning
disabilities, seizures, coma, and even death.
• The long-term effect of lead exposure is maximal during the first 2 or 3
years of life, when the developing brain is in a critical formative stage.
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MATERNAL-FETAL KINETICS
• Lead readily crosses the placenta, with the fetus retaining lead cumulatively
throughout gestation.
• Specific health problems, such as malnutrition and iron deficiency, may result in
higher lead absorption in the mother.
• Elevated maternal lead levels subsequently result in higher lead distribution to
the fetus.
• Placental transfer of lead occurs in humans as early as week 12 of gestation,
and uptake of lead by the fetus continues throughout development.
• The concentration of lead in umbilical cord blood is 80–100% of the maternal
blood lead level; the same applies to blood lead in the fetus.

MECHANISMS OF TOXICITY
• Lead exerts numerous adverse mechanisms of toxicity.
• Lead has a high affinity for sulfhydryl groups; It’s therefore particularly
toxic to multiple enzyme systems.
• Many of lead’s toxic effects also result from its inhibition of cellular
function requiring calcium.
• Lead binds to calcium-activated proteins with much higher (105 times)
affinity than calcium.

ENCEPHALOPATHY
• The development of encephalopathy is considered the most
detrimental lead health hazard.
• The microvasculature of a child’s developing brain is uniquely
susceptible to high-level lead toxicity, characterized by cerebellar
hemorrhage, increased blood-brain barrier permeability, and
vasogenic edema.
• Previous studies on the toxic effects of lead on the brains of young
animals have shown damage to the blood-brain barrier, which in
severe forms appears as a hemorrhagic encephalopathy.

NEUROPATHY
• The cellular, intracellular, and molecular mechanisms of lead neurotoxicity are
numerous.
• Lead affects many biologic activities at different levels of control, including the
voltage-gated channels and the first, second, and third messenger systems.
• Lead also impacts the auditory nervous system.
• Lead exposure affects conduction in the distal auditory nerve and the auditory
pathway in the lower brainstem.
• Subtle impairments of auditory processing could have profound effects on
learning.
• Traditionally, the neuromuscular disorder associated with lead poisoning has
been purely a motor neuropathy.
• However, patients may also note sensory and autonomic neuropathic features.

COMPROMISED ENZYME FUNCTION
• Lead has an effect on heme biosynthesis, causing anemia at high blood levels.
• At low levels, lead causes microcytosis - decreased mean corpuscular volume (MCV) and
mean corpuscular hemoglobin (MCH), and a compensatory increase in the number of RBCs.
• Lead irreversibly binds to the sulfhydryl group of proteins, causing impaired function
without any discernable threshold.
• The enzymes which catalyze the formation of the porphobilinogen ring, and
ferrochelatase, which catalyzes the incorporation of iron into the protoporphyrin ring, both
are compromised by lead.
• The inhibition of these enzymes may begin with lead levels as low as 5 MCg/dL.
• If ferrochelatase is inhibited (as with lead toxicity) or inadequate iron is present, zinc is
substituted for iron and zinc protoporphyrin concentrations increase.
• The major consequence of this effect is the reduction of circulating levels of hemoglobin.

NEPHROPATHY
• Lead poisoning inhibits the proximal tubular lining cells.
• Abnormalities that may be seen with lead toxicity include aminoaciduria, phosphaturia,
and glycosuria … these effects are reversible.
• This acute form of nephropathy is more frequently reported in children.
• Gout secondary to lead-induced nephropathy is typically a long-term complication of
occupational lead exposure.
• Chronic lead nephropathy, a chronic tubulointerstitial nephritis on biopsy, occurs in the
setting of long-term lead exposure and is often associated with hypertension and gout.
• Diagnosis of chronic lead nephropathy is more difficult since the laboratory abnormalities
seen with acute lead intoxication are not present with chronic lead exposure.

ALTERED REPRODUCTIVE FUNCTION
• Lead toxicity has been associated with decreased fertility.
• Males with elevated lead levels have been found to have
reduced sperm counts and impaired sperm motility.
• In females, increased infertility, stillbirths, and miscarriages
have been reported in association with lead toxicity, as has
reduced birth weight.
• Lead poisoning has also been associated with menstrual
irregularity.

BONE ABNORMALITIES
Lead intoxication directly and indirectly alters many aspects of bone cell function.
• First, lead may indirectly alter bone cell function through changes in the
circulating levels of hormones, which modulate bone cell function.
• Second, lead may directly alter bone cell function by inhibiting the ability of
bone cells to respond to hormonal regulation.
• Third, lead may impair the ability of cells to synthesize or secrete other
components of the bone matrix, such as collagen.
• Finally, lead may directly affect or substitute for calcium in the active sites of
the calcium messenger system, resulting in loss of physiologic regulation.
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OTHER ABNORMALITIES
Lead may also cause other signs and symptoms …
• The Burton line or gingival lead line is a dark blue line along the gums, signifying
lead poisoning, occurring typically when lead poisoning is associated with poor
oral hygiene.
• Lead causes activation of protein kinase C (PKC) and binds to PKC more avidly
than Ca2+, its physiologic activator.
• Alteration of PKC function also compromises second-messenger systems within the
cell, leading to further changes in gene expression and protein synthesis.
• At higher blood levels, Pb2+ disrupts the function of endothelial cells in the
blood-brain barrier; This may lead to hemorrhagic encephalopathy,
characterized by seizures and coma.

SOURCES OF LEAD EXPOSURE
• All causes of lead poisoning are environmental, THOUGH sources of lead are quite
varied.
• Lead-based paint remains the single most significant source of lead exposure to
children in the United States.
• Lead in paint has been recognized as a source of neurotoxic effects for a century …
• Not until 1977 did the Consumer Product Safety Committee mandate that lead
would no longer be added to residential paint.
• However, this did not address problems of deteriorating paint in older homes and
use of leaded paint for exterior surfaces.

ETIOLOGY & WORKPLACE EXPOSURE
• The most significant lead exposure in
adults usually occurs at the workplace,
whereas for children, other forms of
environmental exposure are more
important.
• Although lead toxicity can occur after a
single event, it is usually a result of
chronic exposure.
• Persons employed in these occupations
may also expose family members to
lead by transporting lead dust from the
workplace to their homes.

Sites & occupations associated with lead
exposure include:
1. pipe cutting
2. lead mining & ore crushing
3. lead and copper smelting
4. welding operations & construction
5. the rubber & plastic industry
6. radiator repair
7. battery manufacturing
8. soldering of lead products
9. the printing & glass industry
10. organic lead production
11. solid waste combustion
12. paint and pigment manufacture

SOURCES OF LEAD EXPOSURE
CERAMICS

HOBBIES

• Lead is used in some ceramic glazes because it
produces certain colors and helps prevent
cracking

• Certain hobbies may contaminate the home
with lead dust or fumes or contaminate the
parent’s clothes, hands, hair, or shoes

• Improperly fired glazes and deteriorating
glazes may leach lead into food and
beverages, especially if contact is prolonged or
if the food is hot or acidic

• Examples include melting lead for homemade
musket balls or fishing tackle; AND target
shooting

• The US Food and Drug Administration (FDA) has
established leaching limits on commercially
made or imported products, but handmade
items are not regulated
• Ceramics bought in foreign countries and items
not intended for food use may also leach high
levels of lead

• making stained glass as artists may use lead
solder and solid lead, which wraps around
pieces of glass and frames the artwork

EXPOSURE FROM SOIL
• Though lead was completely phased out of gasoline by 1995,
lead particles emitted in engine exhaust still persist in some soil
near major roadways.
• In addition, deteriorating exterior lead paaint may contaminate
the soil around old homes.
• Children who play in bare soil risk exposure to lead, and family
members may track contaminated soil into the home on their shoes.

SINCE 1980, FEDERAL & STATE REGULATORY STANDARDS HAVE
HELPED TO MINIMIZE OR ELIMINATE THE AMOUNT OF LEAD IN
CONSUMER PRODUCTS & OCCUPATIONAL SETTINGS
Today, however, the most common sources of lead exposure in the United states are:
• Lead-based paint in older homes
• Contaminated soil
• Household dust
• Drinking water
• Lead crystal
• Lead-glazed pottery

UPDATE ON BLOOD LEAD LEVELS IN CHILDREN
• Experts now use a reference level of 5 micrograms per deciliter to
identify children with blood lead levels that are much higher than
most children’s levels.
• This new level is based on the U.S. population of children ages 1-5
years who are in the highest 2.5% of children when tested for lead in
their blood.
• This reference value is based on the 97.5th percentile of the National
Health and Nutrition Examination Surveys’ (NHANES) blood lead
distribution in children.
• CDC will update the reference value every four years using the two
most recent NHANES surveys.

UPDATE ON BLOOD LEAD LEVELS IN CHILDREN
• Until recently, children were identified as having a blood lead “level of
concern” if the test result is 10 or more micrograms per deciliter of lead
in blood.
• CDC is no longer using the term “level of concern” and is instead using
the reference value to identify children who have been exposed to lead
and who require case management.
• In the past, blood lead level tests below 10 micrograms per deciliter of
lead in blood may, or may not, have been reported to parents.
• The new lower value means that more children will likely be identified as
having lead exposure allowing parents, doctors, public health officials,
and communities to take action earlier to reduce the child’s future
exposure to lead.

CDC HAS RECENTLY UPDATED ITS RECOMMENDATIONS
ON CHILDREN’S BLOOD LEAD LEVELS
• By shifting our focus to primary prevention of lead exposure, we can reduce or
eliminate dangerous lead sources in children’s environments BEFORE exposure.
• What has not changed is the recommendation for when to use medical treatment
for children.
• Experts recommend chelation therapy when a child is found with a test result of
greater than or equal to 45 micrograms per deciliter of lead in blood.
• Though lead can be found in many sources, lead exposure is entirely preventable.
• Parents can take simple steps to make their homes more lead-safe.
• Children can be given a blood test to measure the level of lead in their blood.
• Talk to your child’s doctor if you are concerned about lead exposure.

DRINKING WATER
• Most public water sources are routinely
tested and do not exceed the Environmental
Protection Agency (EPA) lead limits of less
than 15 parts per billion (ppb)
• For bottled water, the limit is less than 5 ppb
• water may become contaminated if it
encounters old lead-soldered pipes or leadcontaining faucets inside old buildings
• Lead levels are highest in water left
standing in pipes for more than a few hours
and in hot or acidic water

• Example: In the early 2000s, lead levels in
the Washington, DC drinking water supply
were found to be above EPA standards
• The cause was uncertain but may have been
due to a change in water purification
techniques
• More recent assessments have recorded
lead levels that comply with EPA standards

DRINKING WATER
• With the decline in atmospheric emissions of lead since the introduction of
legislation restricting its use in fuels, water has assumed new importance as the
largest controllable source of lead exposure in the USA (WHO).
• Lead is present in tap water to some extent as a result of its dissolution from
natural sources, but primarily from household plumbing systems in which the pipes,
solder, fittings or service connections to homes contain lead.
• Polyvinyl chloride (PVC) pipes also contain lead compounds that can be leached
from them and result in high lead concentrations in drinking water.
• The amount of lead dissolved from the plumbing system depends on several
factors, including the presence of chloride and dissolved oxygen, pH,
temperature, water softness and standing time of the water, soft, acidic water
being the most plumbosolvent.

DRINKING WATER
• Although lead can be leached from lead piping indefinitely, it appears that the
leaching of lead from soldered joints and brass taps decreases with time.
• The level of lead in drinking water may be reduced by corrosion control
measures such as the addition of lime and the adjustment of the pH in the
distribution system from < 7 to 8–9.
• Lead can also be released from flaking lead carbonate deposits on lead pipe
and from iron sediment from old galvanized plumbing that has accumulated
lead from lead sources such as plumbing and service connections, even when
the water is no longer plumbosolvent.

HOW DOES LEAD GET INTO MY TAP WATER?
• Measures taken during the last two decades have greatly reduced exposures to lead in
tap water.
• These measures include actions taken under the requirements of the 1986 and 1996
amendments to the Safe Drinking Water Act www.epa.gov/safewater/sdwa/index.html
and …
• The U.S. Environmental Protection Agency’s (EPA’s) Lead and Copper Rule
www.epa.gov/safewater/lcrmr/index.html
• Even so, lead still can be found in some metal water taps, interior water pipes, or pipes
connecting a house to the main water pipe in the street.
• Lead found in tap water usually comes from the corrosion of older fixtures or from the
solder that connects pipes.
• When water sits in leaded pipes for several hours, lead can leach into the water supply.

HOW DO I KNOW IF MY TAP WATER IS CONTAMINATED WITH LEAD?
• The only way to know whether your tap water contains lead
is to have it tested.
• You cannot see, taste, or smell lead in drinking water,
Therefore, you must ask your water provider whether your
water has lead in it.
• For homes served by public water systems, data on lead in
tap water may be available on the Internet from your local
water authority.
• If your water provider does not post this information, you
should find out.

LEAD CONTAMINATION
• More than 80% of the daily intake of lead is derived from the
ingestion of food, dirt and dust.
• The average daily intake of lead from water forms a relatively
small proportion of the total daily intake for children and adults,
but a significant one.
• For bottle-fed infants, such estimates have a wide margin of error,
as it is not known.
• To what extent the general public flushes the system before using
tap water, and the stagnation time (and hence the lead levels) is
highly variable.

WATER QUALITY AS IT RELATES TO LEAD
• The water quality of your drinking water can have a great impact on the
lead level of your water.
• If your water is soft or corrosive, this type of water can accelerate the
leaching of lead and copper and other metals from your household
plumbing and water fixtures.
• An acid neutralizer would react with the corrosive elements of your water
rather than permitting the water to react with the piping.
• The signs of this type of problem would include:
• greenish rings (copper) around basins
• metallic or bitter taste to your water especially in the mornings
• frequent leaks/evidence of corrosion of your household plumbing

IF YOU SUSPECT THAT YOUR WATER CONTAINS LEAD
• It needs to be analyzed by a certified laboratory, not someone giving a free
analysis to sell you some type of treatment systems.
• You can usually receive a free listing of commercial laboratories from your local
county health department or state department of environmental protection.
• To have your water evaluated for lead, the certified laboratory should request a
first-draw sample. after flushing, take a second sample.
• They should provide you with sampling instructions and containers.
• Also recommended that you have the samples tested for copper and at least one
of the samples tested for pH, alkalinity, calcium hardness, and total dissolved
solids; plus have the laboratory calculate the corrosive index.

HOW LEAD ENTERS YOUR HOME'S WATER SUPPLY
• Lead can enter your home when lead plumbing materials, which can include faucets,
pipes, fittings and the solder that holds them all together, become corroded and begin to
release lead into the water.
• Corrosion is most likely to happen when water has a high acid or low mineral content and
sits inside pipes for several hours, says the EPA.
• While homes built before 1986 are the most likely to have lead plumbing, it can be
found in newer homes as well.
• Until two years ago, the legal limit for "lead-free" pipes was up to 8% lead.
• As of January 1, 2014, all newly installed water faucets, fixtures, pipes and fittings must
meet new lead-free requirements, which reduces the amount of lead allowed to 0.25%.
• But that doesn't apply to existing fixtures, such as what are found in many older homes
and public water suppliers.

GUIDE TO ASSESSING WHETHER YOU'RE AT RISK
• Start by calling your municipal water supplier. (If your water comes from a private
well, look for information from www.epa.gov/private wells)
• Ask for a copy of their Consumer Confidence Report, which lists levels of contaminants
found during tests, which federal law requires be run on a regular basis.
• Many public suppliers put yearly reports online, so you can also find it yourself by
typing your ZIP code into the EPA's web site at www.epa.gov/ccr.
• You'll want to see lead levels below the EPA's action level of 15 parts per billion.
• If you discover a lead reading at or above that level on the report, take action.
• According to the Centers for Disease Control, you should call your water supplier and
ask this question: Does the service pipe at my street (header pipe) have lead in it?

CDC SAYS TO TAKE THESE STEPS IMMEDIATELY:
• Before using any water in your home, run your shower or other high-volume tap
on cold -- never warm or hot -- for at least five minutes.
• Heating water as it comes out of the pipes increases lead levels.
• Then run your kitchen tap on cold -- again, never warm or hot -- for an
additional two minutes.
• You can fill clean containers with this water and use it for drinking, cooking,
making baby formula and the like.
• While boiling water might remove other contaminants, it won't remove lead.
• You can use bottled water, but be sure to check out the quality of the water
before you buy.

WATER FILTERS
• You can also filter your water
• Again, caution is in order, as not all filtering systems on the market block lead
• The National sanitation foundation (NSF) lists ratings on three types:
• reverse osmosis
• filter systems
• distillation
• It warns that many popular pitcher-type filters don't meet today's standards for
lead reduction, although they may filter other contaminants

PUBLIC NOTIFICATION RULE
• The Public Notification Rule (PN) is part of the Safe Drinking Water Act.
• The rule ensures that consumers will know if there is a problem with their drinking water.
• These notices alert consumers if there is risk to public health & also notify customers:
• if the water does not meet drinking water standards
• if the water system fails to test its water
• if the system has been granted a variance (use of less costly technology)
• if the system has been granted an exemption - more time to comply with a new
regulation
• In 2000, the Environmental Protection Agency (EPA) revised the existing Public
Notification Rule. The revisions matched the form, manner, and timing of the notices to
the relative risk to human health.
• The revised rule makes notification easier and more effective for both water systems
and their customers.

STATES REPORT THE FOLLOWING INFORMATION TO EPA:
• Basic information about each public water system, including:
• the system's name & ID number
• city or county served & number of people served
• type of system (residential, transient, non-transient)
• whether the system operates year-round or seasonally
• characteristics of the system's source(s) of water
• Violation information for each public water system, including whether the system has:
• failed to follow established monitoring and reporting schedules
• failed to comply with mandated treatment techniques
• violated any Maximum Contaminant Levels (MCLs)
• failed to communicate required information to their customers

Reprinted with permission: flintwaterstudy.org

LEGIONNAIRES: CAUSES AND TRANSMISSION
• Legionella is a type of bacterium found naturally in fresh water. When
people are exposed to the bacterium, it can cause illness (Legionnaires’
disease and the flu-like Pontiac fever).
• This bacterium grows best in warm water, like the kind found in:
• hot tubs
• cooling towers (air-conditioning units for large buildings)
• hot water tanks
• large plumbing systems
• decorative fountains

LEGIONNAIRES: CAUSES AND TRANSMISSION
• People are exposed to Legionella when they breathe in a mist or vapor (small
droplets of water in the air) containing the bacteria. One example is breathing in
droplets sprayed from a hot tub that has not been properly cleaned/disinfected.
• Less commonly, Legionella can be transmitted via aspiration of drinking water,
into the trachea and lungs instead of down the digestive tract.
• Legionella cannot spread from one person to another person.
• A person diagnosed with Legionnaires' disease or Pontiac fever is not a threat to
family members, co-workers, or others.
• Most people exposed to the bacteria do not become ill.

THE CENTERS FOR DISEASE CONTROL
AND PREVENTION (CDC)
Recommend doctors and parents follow the
recommendations of their state or local health
department.
Some areas could potentially have a higher lead
exposure risk, so certain areas may recommend more
frequent testing.
If your area doesn't have any specific lead testing
recommendations, the American Academy of
Pediatrics recommends your child be tested for lead
levels at ages 1 and 2.
Your doctor may also suggest lead screening if your
child is older, but hasn't yet been screened for lead.
Reprinted with permission: SLG

TESTING
• Your child's doctor will likely recommend your child be tested for lead levels during
routine well child exams.
• There is some disagreement in the medical community about how often or when a child
should be screened for lead levels in their blood.
• Some experts feel children without any lead poisoning symptoms don't benefit from
being tested for lead poisoning.
• Doctors usually use a simple blood test to detect lead poisoning.
• A small blood sample is taken from a finger prick or from a vein; Lead levels in the blood
are measured in micrograms per deciliter (mcg/dL).
• A level of 5 mcg/dL or higher indicates your child may have unsafe levels of lead in their
blood and should have their blood tested periodically.
• If levels become too high — generally 45 mcg/dL or higher — your child should be
treated.

TREATMENT & MANAGEMENT
• The most important step in treatment is to prevent further exposure to lead.
• Accurate assessment of environmental and occupational exposure is essential and
modifying children’s behavior to decrease hand-to-mouth activity is beneficial.
• The US Occupational Safety and Health Administration (OSHA) has
recommendations for occupational lead exposure. Under these guidelines:
• The permissible exposure limit is 50 mcg/m3 for an 8-hour, time-weighted
average
• Workers with blood lead levels (BLLs) of 60 mcg/dL or higher must be
removed from the workplace
• Additionally, employees should be removed from the workplace if the
average of their last 3 BLLs is 50 mcg/dL or higher
• Individuals with BLLs of 40 mcg/dL or higher must undergo medical evaluation

PREVENTION
• Wash hands and toys. To help reduce hand-to-mouth transfer of contaminated
dust or soil, wash your children's hands after outdoor play, before eating and at
bedtime … and wash their toys regularly.
• Clean dusty surfaces. Clean your floors with a wet mop and wipe furniture,
windowsills and other dusty surfaces with a damp cloth.
• Run cold water. If you have older plumbing containing lead pipes or fittings, run
your cold water for at least a minute before using. Don't use hot tap water to
make baby formula or for cooking.
• Prevent children from playing on soil. Provide them with a sandbox that's
covered when not in use. Plant grass or cover bare soil with mulch.
• Eat a healthy diet. Regular meals and good nutrition may help lower lead
absorption. Children especially need enough calcium and iron in their diets.

TREATMENT & MANAGEMENT
• Community-wide preventive actions are recommended when children are
found to have blood lead levels (BLLs) of 10 mcg/dL or higher.
• With BLLs of 15-19 mcg/dL, nutritional and educational interventions are
recommended.
• With BLLs of 20 mcg/dL or higher, medical evaluations and environmental
interventions are recommended.
• Medical treatment (I.E., chelation therapy) is one element of a
comprehensive treatment plan for exposure to lead.
• Removal of the source of lead exposure is more important.

FOR MORE SEVERE CASES
Chelation therapy:
In this treatment, the patient takes a medication that binds with the lead so
that it's excreted in their urine.
EDTA therapy:
Doctors treat adults with lead levels greater than 45 mcg/dL of blood with
one or more of three drugs, most commonly a chemical called
ethylenediaminetetraacetic acid (EDTA).
Depending on your lead level, you may need more than one treatment.
In such severe cases, however, it may not be possible to reverse damage
that has already occurred.

THE INTERVENTIONS DESCRIBED BELOW RELATE TO CHELATION THERAPY
FOR THE MOST SEVERE CASES OF LEAD POISONING
• Chelation is of only transient benefit in
the patient whose source of lead
exposure has not been identified and
removed
• If appropriate facilities for treatment
are not available, consider transfer to
an institution that is capable of
managing the patient

• Chelation therapy, especially in the
setting of encephalopathy, can be
complicated
• The encephalopathic patient also
needs a provider experienced in lead
poisoning and chelation therapy
• Ideally, children should be treated in
specialized pediatric intensive care
units

Reprinted with permission: Cardea Health

CONSULTATION
Consultation with a toxicologist and a nephrologist is appropriate. Medical
toxicology services can typically be located by contacting a local poison center.
All occupational exposures must be reported to OSHA. The local or county health
departments responsible for monitoring children with lead toxicity, should be
informed about patients with elevated lead levels or those undergoing medical
treatment, so that they may initiate appropriate environmental evaluation and
lead abatement.
Many local health departments have programs for appropriate lead screening of
children, in cooperation with local pediatricians. Stressing the need for screening in
any patient at risk (because of housing, industrial, ethnic, or recreational concerns)
is important. Repairs of older homes must be done carefully to avoid lead
exposure. Proper lead abatement in older homes prevents future exposure to lead
and, thus, prevents further lead poisoning.
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LEAD POISONING
POST-TEST DIRECTIONS
Carefully read the entire article.
This CE is free for MNA members and $20 for non-members.
Complete the evaluation and post-test response form and make your payment online
by clicking HERE.
OR
Complete the evaluation and post-test response PDF FORM and send to:
By mail: Michigan Nurses Association, 2310 Jolly Oak Road, Okemos, MI 48864
By fax: 517-349-5818
AWARDING OF CE
Participants who achieve a minimum passing score of 80% will receive a certificate
awarding 1.5 contact hours. Certificates will be mailed within six weeks of receipt of
evaluation and post-test. Participants who do not achieve a passing score will have
the option to retake the test at no additional cost.

