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“What is State Government Doing in the Area of Biomonitoring?”

Good morning Madame Chair and members.  Thank you for inviting me to testify on Biomonitoring and breast milk monitoring.  My name is Raymond Richard Neutra, I am a physician epidemiologist and for the last five years of my twenty-five years of state service I have been Chief of the Division of Environmental and Occupational Disease Control.  This Division is made up of five branches, all of which have made pioneering uses of biomonitoring. 
I would like to provide some examples of how the state has used biomonitoring before I get into specifics about breast milk monitoring.  Our Environmental Health Investigations Branch has worked with the Department of Toxic Substances Hazardous Materials Lab to do biomonitoring of dioxin in breast tissue of breast cancer patients as compared to women with normal biopsies, the California Birth Defects Monitoring Program which tracks birth defects and studies their causes, has used genetic biomonitoring to study how a particular gene can make some babies vulnerable to cleft palate from cigarette smoke. The Occupational Health Branch deals with occupational issues such as lead poisoning in California workers.  Under the recently signed SB 460, lead biomonitoring will be used by the California Department of Health Services (CDHS) to measure the success of childhood lead prevention programs. The Childhood Lead Program uses biomonitoring in MediCal beneficiaries to identify and help lead poisoned children.  The Environmental Health Laboratory has a Centers for Disease Control (CDC) grant to do an assessment of the possible uses of biomonitoring in California, which I will discuss in more detail shortly.  

What is Biomonitoring and What Policy Related Questions Does it Answer?

The word “monitor” derives from the Latin “Monere” to advise or warn. So bio-monitoring is the process of gathering information from tissue or bodily fluids to warn us that we have been exposed to something (e.g. carbon tetrachloride), that our physiology has been affected (e.g. elevated liver enzymes), or that we have a genetic vulnerability (e.g. the gene that makes smoking a hazard for cleft palate). The recent renewed emphasis on bio-monitoring has been spurred by new very sensitive methods for finding traces of past exposure, and it is for this kind of exposure biomonitoring that our Environmental Health Laboratory has received CDC funding to assess California needs.  This kind of exposure biomonitoring can answer the following policy relevant questions:

1. For the population as a whole, what are we carrying around in us and how 

much?

2. For the population as a whole, has there been a change over time in what we are carrying or how much?

3. Does the location or type of persons with the highest body burdens give us a clue as to how these agents got into everyone’s bodies?

4. If we have instituted measures to lower these burdens are we seeing results in the population?

5.  Are these body burdens associated with higher risk of disease?

6.  Are there certain groups who carry particularly high body burdens?

The CDC Funded Project for Assessing the Need for Biomonitoring in California

In October of 2001 California was one of 33 States to receive funds from CDC to support a biomonitoring planning initiative.  As the first phase of the project, a needs assessment was conducted to identify critical issues for California.  This needs assessment had four components:

1. A survey of local health and environmental health officials and non-governmental and tribal organizations for input on health hazards and health effects of concern, as well as populations at higher risk: referred to in this summary as the Community Survey;

2. A survey of environmental health researchers to identify current biomonitoring research issues and potential study collaborators: referred to as the Researcher Survey;   

3. An inventory of existing state laboratory capacity to provide a baseline for laboratory expansion, document special expertise, and identify sophisticated instrumentation; referred to as the Laboratory Inventory; and

4.  A review of selected environmental health reports to provide an overall perspective on biomonitoring in support of environmental health.

Findings

Toxic Substances of Concern

· Based on responses from the Community Survey, pesticides are the substances of most concern.  Other leading substances are heavy metals (mercury, lead and arsenic in particular), environmental tobacco smoke, persistent organochlorines, and volatile organic compounds. 

· The Researcher Survey showed that 12 of 33 recent and ongoing studies in California focused on pesticides as chemicals of concern, while six focused on metals, particularly lead and chromium.  Air contaminants were the focus of six exposure studies.
Health Effects

· Health effects of most concern to Community Survey respondents are cancer and respiratory disorders. In addition, about a third of all respondents are concerned about developmental disorders. Half of responding local health and environmental health officials are concerned with cardiovascular disease, and a third with endocrine disorders. 

Populations at Increased Risk of Exposure

Community Survey respondents listed some specific locations and populations with associated exposure.  Most populations, however, were defined less often with regard to a geographic location than to an activity (such as subsistence fishing in contaminated waterways) or proximity to a generic source of exposure (such as a transit corridor). 
Laboratory Inventory

· The Laboratory Inventory revealed a broad range of biomonitoring lab methods and chemical testing in the state.  Among the respondents, a commercial lab had the most methods and broadest capability for biological monitoring. Most of its work is related to occupational testing and some of its methods would need to be made more sensitive for environmental studies such as those conducted as part of the National Health and Nutrition Examination Survey (NHANES).  Other laboratories with considerable expertise in biomonitoring were the California 

Department of Health Services Chemical Agents Biomonitoring Unit laboratory, which has tested for many pesticides, and the California Department of Toxic Substances Control’s Hazardous Materials Laboratory, which has special expertise in analyzing for dioxins, furans and other persistent organic compounds.  


· 
Conclusion

There is dramatic agreement among California’s local public and environmental health officials and non-governmental and tribal organizations as to the most important toxic substances and health effects. This agreement is echoed by environmental health researchers in the focus of their current studies.  The chemical groups of highest concern  -- pesticides and heavy metals --can be measured in human samples using methods, expertise and instrumentation that are present in the State laboratories.  However, present testing capacity and sample throughput (the number of samples that can be analyzed in a period of time) for these chemicals is very limited.   

The next phase of the project will focus on the process for selection of biomonitoring projects to plan.   A formal, but flexible structure is proposed that will bring to bear both scientific criteria and decision maker values, take into account the Needs Assessment results, and help us select projects that have the greatest chance of succeeding. These proposals will be submitted to the CDC funding in competition with other states. Successful states may receive up to $1 million per year for three years to carry out the proposed biomonitoring projects.

The Role of Breast Milk Monitoring

Unlike blood, urine, saliva, hair or fat biopsies, breast milk is a food.  Thus it tells us something about body burdens in the mother AND what is being fed to the baby. Breast milk contamination is a food safety issue.  Those who wish to give a wake up call about inadvertent consumption of chemicals recognize the special status of breast milk monitoring. In our biomonitoring needs assessment process we have however heard from breast feeding advocates who fear that information about trace chemicals in breast milk could lead mothers to avoid or shorten breast feeding and thus lose well documented immunological and psychological benefits to avoid uncertain and perhaps very small risks.  Therefore, there is the potential for controversy between breast feeding advocates and those who are interested in breast milk monitoring.  

Indeed the evidence suggests that in utero exposures to bio-accumulating agents have clear adverse effects, while breast feeding in the next 6 months are not so clearly harmful, perhaps because the known benefits of breast feeding counter-balance any additional exposure to these agents during the first 6 months of life.  An as yet unpublished study presented last year at a conference by Professor Dean Baker of U.C. Irvine illustrates the point.  Twenty years ago, the chlorinated pesticide heptachlor epoxide transiently contaminated the commercial cows’ milk on the Island of Oahu.  It was used on pineapples and the contaminated leaves had been fed to the island’s cows.  Pregnant and nursing mothers had drunk this milk for about a year before the contamination was discovered and removed.  Eighteen years later, Dr. Baker conducted a study of high school students born in Oahu compared to high school students who lived on Oahu but were born elsewhere where no contaminated milk was served.  Although the students were now almost 18 years old, Dr. Baker and colleagues found that the students’ performance on standard neurobehavioral tests of intelligence was lower in the Oahu-born students whose mothers had drunk milk during pregnancy.  But at the same time, children of Oahu mothers who breast-fed did better on these tests than the children of Oahu mothers who did not breast feed (children of breast-feeding non-Oahu mothers did the best of all).  In this case, the data suggest that the benefits of breast-feeding outweighed any possible negative effects of the additional heptachlor exposure via breast-feeding.
Breast milk monitoring will be one of several biomonitoring projects we will be considering to choose from in making a submission to CDC next year. If, in collaboration with colleagues at the Hazardous Materials Laboratory, who have expertise in breast milk and adipose sampling, we were to include a breast milk biomonitoring project in our CDC proposal we would also have to prepare for the inevitable policy questions that the results would generate.  Educational materials would be helpful for those who are debating whether to do this testing and to interpret the results when they are received.  We would also need to consider and resolve the following questions:

· Can we find a group of cooperating women that will fairly represent the whole population of breast feeding women and in a way that could be repeated later to discern any trends over time? It requires more motivation to collect, store, and deliver breast milk samples, than to give permission for access to routine urine or blood samples. The cooperative women may be unrepresentative in ways that underestimate or overestimate the problem. We will need to overcome this problem.

· Can we find groups of cooperating women that would fairly represent women with unusual exposures and in a way that could be repeated later to discern any trends over time?

· Can we determine whether breast milk provides a better picture of breast tissue burdens than blood tests or routine breast tissue biopsies?

· What types of agents remain to be found in breast milk and which types of agents are best detected in blood, urine, or other samples?

· How do breast milk results relate to biomonitoring results in blood, urine, hair, etc.?

We have the benefit of an active group of scientific and community stakeholders to advise us on these kinds of issues and we are developing an explicit and transparent process for deciding on which biomonitoring projects to propose to CDC in the next round and if we are successful in CDC funded rounds after that. Madam Chair and Committee Members I thank you for the opportunity of testifying to you today on this important matter.
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