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A
ccounts of adult lead poisoning are among the oldest and best known in the toxicological literature. Dr. Alice 

Hamilton,a pioneer in the area of occupational illnesses,described lead as one of the oldest industrial poisons, 

dating back to ancient Roman times (1).Today,however, it is children and not adults who are usually the focus 

of lead toxicology, because research has shown that their developing central nervous systems are more sus-

ceptible to the ill effects of lead.Nevertheless,attempts to reduce blood lead levels (BLLs) among adults should 

not be overlooked as an important public health priority—especially in the occupational setting. 

To ensure uniform clinical diagnosis and management of children with lead poisoning,the Centers for Disease Control 

and Prevention (CDC) published clinical guidelines in 1997 for health care providers on the evaluation and treatment of chil-

dren with elevated BLLs (2). The guidelines make specific recommendations with respect to pediatric patient management, 

and they provide clinical laboratories with a framework for including interpretive information for clinicians based on reported 

BLLs. However, these guidelines were not intended or validated for the adult population. Recommendations for the medical 

management of children and adults with lead poisoning differ significantly,and currently no national guidelines exist for man-

aging adults with lead poisoning. Because occupational exposure to lead in certain industries remains problematic, there is a 

significant need for such guidance in the medical community. 

Clinical laboratorians, with their exper- Health and Nutrition Examination Survey regulated by the Occupational Safety and 

tise and knowledge of biochemical testing, (NHANES) data for 1999 indicate that from Health Administration (OSHA) [29CFR 

are well positioned to play a pivotal role in 1991 to 1994, the mean BLL of U.S. adults 1910.1025 and 1926.62]. The General 

detecting cases of lead poisoning. Moreover, dropped from 2.1 and 3.1 µg/dL for ages Industry and Lead in Construction stan-

in the absence of consensus recommenda- 20–49 and 50–69, respectively, to 1.4 and dards differ slightly. A detailed comparison 

tions for management of adults with lead 1.9 µg/dL for ages 20–39 and 40–59, re- of the standards has been published else-

poisoning, laboratorians can step into a spectively (4,5). Although the mean BLL of where(6). When airborne lead concentra-

tions exceed the action level of 30 µg/m3, 

OSHA requires medical surveillance which 

includes biological monitoring with BLLs 

performed by an OSHA-approved labora-

tory. 

Under OSHA standards first introduced 

in 1978 and still in effect today, a worker 

must be removed from significant lead ex-

posure when his or her average BLL is ≥50 

µg/dL or when the worker has a “detected 

medical condition” that places him or her 

at increased risk of “material impairment 

to health” from lead exposure. Moreover, 

the OSHA lead standards also state that 

chelation therapy should be administered 

only when “frank and severe symptoms are 

present,” and that worker removal from ex-

posure is the preferred action. 

Elevated BLLs in adults may also be due 

to exposure to non-occupational (i.e., am-

bient or environmental) sources of lead 

such as recreational target shooting, home 

remodeling, casting bullets and fishing 

weights, making stained glass and ceram-

ics, cookware, pica behavior (ingestion of 

nonfood items), traditional remedies, and 

retained bullets in or near a synovial joint. 

Consequently, when occupational exposure 

is not suspected, elevated BLLs may be the 

leadership role and help guide other med- the entire U.S. population is relatively low, result of one of these factors. 

ical professionals in the appropriate, cost- thousands of adult workers continue to be 
Health Concerns effective identification and prevention of exposed to high concentrations of lead in 

elevated BLLs in adults. more than 100 industries, including battery Even in the presence of overt symptoms 

manufacturing, painting, nonferrous smelt- characteristic of lead intoxication, some 
Lead Exposure in Adults ing, radiator repair, brass and bronze clinicians may overlook the possibility of 

According to recent data from the Adult foundries, pottery production, scrap met- lead exposure and consequently not order 

Blood Lead Epidemiology and Surveillance al recycling, firing ranges, and wrecking and lead testing. Adults with a BLL of 25–60 

program (ABLES), more than 90% of ele- demolition. µg/dL may exhibit a number of nonspecif-

vated lead concentrations in adults result Permissible exposure limits for lead in ic symptoms, including irritability, fatigue, 

from workplace exposure (3). National the workplace and worker monitoring are headache, sleep disturbance, decreased li-

SOURCE: GETTY IMAGES 
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States Reporting to CDC, NIOSH’s 
Adult Blood Lead Epidemiology and 

Surveillance (ABLES) Program in 2002 

ABLES states 

bido, and depressed mood (7). A number 

of studies have reported a variety of adverse 

health effects such as hypertension, subtle 

or subclinical central nervous system deficits, 

and adverse reproductive outcomes in adults 

exposed to lead at concentrations below ex-

isting regulatory exposure limits (8–12). 

Although the significance of these sub-

clinical effects on long-term health contin-

ues to be studied, the CDC recommends 

that BLL from work exposures be reduced 

to <25 µg/dL in all adults by 2010 as a pre-

ventive health measure (13). 

Lead readily crosses the placental barri-

er to the fetus. The source of lead exposure 

for a fetus may be the mother’s recent ex-

posure to lead and/or mobilization of lead 

into the blood during pregnancy from bone 

stores due to past exposure. The American 

Conference of Governmental Industrial 

Hygienists (ACGIH) advises women of 

child-bearing age that if their BLL is >10 

µg/dL, they are at risk of delivering a child 

with a BLL >10 µg/dL, which is the level of 

concern in the pediatric CDC guidelines 

(14). Although research findings have been 

inconsistent, the results of some recent in-

vestigations indicate that maternal BLL <10 

µg/dL may be related to adverse reproduc-

tive outcomes, including preterm birth and 

spontaneous abortion (11,12). 

The Adult Blood Lead Epidemiology
and Surveillance Program 

 

Since 1987, the CDC’s National Institute for 

Occupational Safety and Health (NIOSH) 

has sponsored a statewide surveillance pro-

gram known as the ABLES program to track 

laboratory-reported BLLs in adults. The 

public health goal of the ABLES program, 

as stated in Healthy People 2010, is to reduce 

the number of people with work-related 

BLLs ≥25 µg/dL (13). The ABLES program 

aims to accomplish this objective by build-

ing capacity at the state level to initiate or 

improve surveillance programs that can ac-

curately measure trends in adult BLLs and 

effectively intervene to prevent further ex-

posures to lead. To date, intervention strate-

gies administered by the states include 

conducting follow-up interviews with physi-

cians, employers, and workers; investigating 

work sites; providing technical assistance on 

ing referrals for consultation and/or en-

forcement; and developing and disseminat-

ing educational materials and outreach 

programs. For 2002, NIOSH increased its 

funding commitment, allowing ABLES to 

expand funding to 35 states (see map,above). 

One ABLES mandate is that states in the 

program require their affiliated laborato-

ries to report BLL results—both occupa-

tional and non-occupational—to the state 

health department or designee. The mini-

mum BLL that must be reported varies 

from state to state, but it must not exceed 

25 µg/dL. Moreover, reporting of all BLLs 

is encouraged, since these data are useful 

for analyzing exposure trends and provid-

ing the basis for future intervention strate-

gies. In fact, this also applies to lead testing 

in children, since it is estimated that 2%–3% 

of children with BLL ≥10 µg/dL reach those 

levels from “take-home”lead that is brought 

home from the workplace on the clothes or 

in the vehicles of their adult caregivers (15). 

State ABLES programs are also encour-

aged to develop effective working relation-

ships with other federal and state agencies 

involved in preventing adult lead poison-

ing—for example, OSHA, the Department 

of Housing and Urban Development, the 

Environmental Protection Agency, the 

Department of Transportation, and the 

Department of Defense. Data and findings 

from the ABLES program are periodically 

published in the CDC’s Morbidity and 

Mortality Weekly Report and elsewhere 

(16,17). 

In 2000, 24 of the ABLES states report-

ed a total of 10,361 adults with BLLs ≥25 

µg/dL, with 2001 of these adults testing ≥40 

µg/dL (3). It is likely that ABLES data un-

derreport the extent of elevated BLLs in 

adults because not all employers provide 

BLL testing to lead-exposed workers and 

because some laboratories may not be in 

compliance with the reporting require-

ments. To prevent adult occupational and 

take-home lead exposures, many ABLES 

states have developed educational programs 

in cooperation with NIOSH. 

Reducing Elevated BLLs in Adults 

Increasing the awareness of health care 

providers about the sources of adult occu-

first step in identifying exposed workers. 

Armed with this knowledge, as well as in-

formation about the prevention efforts of 

NIOSH and the state ABLES programs, 

health care workers are likely to increase 

surveillance of at-risk populations through 

more frequent BLL testing. Once identified, 

exposed workers can receive appropriate 

medical management along with education 

for workers and employers about reducing 

exposure in the workplace. The laboratory 

can play an important role in this process 

by giving health care providers accurate in-

formation about the clinical interpretation 

of the test results. 

To address the need for a consensus ap-

proach for the recognition, treatment and 

management of adults with elevated BLLs, 

public health professionals from several of 

the ABLES states have formed the Ad Hoc 

National Committee for the Development 

of Adult BLL Medical Management 

Guidelines. The committee’s goal is to im-

prove the accuracy and uniformity of in-

terpretive information accompanying BLL 

test results provided to clinicians caring for 

lead-exposed adults. The Committee has 

developed a draft document entitled “Blood 

Lead Level Medical Management 

Guidelines for Adults,” which is intended 

for use by health care providers, laborato-

ries, and other medical professionals who 

participate in the care of adults exposed to 

lead. Once finalized, these recommended 

guidelines can be adopted by laboratories 

for interpreting BLL results and managing 

adults with elevated BLL, as well as educat-

ing health care professionals and others. 

Reporting Practices of Clinical Laboratories 

Clinical laboratory practice guidelines de-

veloped by laboratory organizations such 

as the National Committee for Clinical 

Laboratory Standards (NCCLS) play an es-

sential role in the care of lead-exposed 

adults by promoting excellence in clinical 

laboratory testing. Although it is now rec-

ognized that adverse health effects may oc-

cur at BLLs formerly considered to be safe, 

there are currently no national consensus 

exposure reduction or prevention; provid- pational exposures to lead is an essential Circle No. 160 on Reader Service Card 
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guidelines available to assist laboratories in 

characterizing the health implications of 

low to moderate BLLs in adults. However, 

the findings of the 1999 NHANES can be 

used by laboratories as a source of norma-

tive reference values for blood lead in the 

United States adult population (see box, 

right). In 1999 the geometric mean and 

90th percentile BLL for adults age 20–39 

years were 1.4 µg/dL (95% confidence in-

terval 1.2–1.5) and 2.8 µg/dL (95% confi-

dence interval 2.5–3.2). The corresponding 

BLLs for adults age 40–59 years were 1.9 (CI 

1.7–2.0) and 3.8 (3.6–4.4), respectively. By 

knowing the pertinent state and federal OS-

HA lead standards, as well as the recom-

mendations of ACGIH, NIOSH, and other 

agencies or organizations engaged in the 

prevention of elevated BLLs among adult 

workers, laboratories can take a leadership 

role in identification of adults with elevat-

ed BLLs. 

Clinical Labs at the Forefront 

The information that is contributed to the 

blood lead registry—which is mandated by 

individual state public health agencies— 

helps states assess the extent and distribu-

tion of lead exposure in workers, employer 

compliance with lead-testing requirements, 

and the progress of companies and indus-

tries in reducing mean BLLs. Numerous 

factors, however, make it difficult to achieve 

these endpoints. For example, not all states 

require laboratories to report BLLs, and 

some states do not require reporting of 

every BLL result. Also, the information that 

laboratories send to state blood lead reg-

istries is often incomplete and lacking in 

key epidemiological information needed to 

characterize the workplace or occupation-

al setting in which the exposure took place. 

Participation and leadership by clinical lab-

oratories in helping to capture and submit 

all the required information is essential to 

the success of this system. Clinical laborato-

ries are an important component in sup-

porting these public health programs and 

helping them reach their goal of ensuring 

the health of working men and women and 

their families. By doing so, laboratories will 

also provide a model for other efforts to as-

sess and reduce toxic occupational exposures. 
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