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Miller, Diane M. (CDC/NIOSH/EID)

From: Laura Beamer [labeamer@gmail.com]
Sent: Wednesday, September 30, 2009 10:55 PM
To: NIOSH Docket Office (CDC)

Subject: Pregnant Oncology Workers

Attachments: ACOEM_Reproductive_Hazard_Management_Guidelines..txt; 29¢fr1604.10.pdf,
TeratogenUpdate_PaternalExposures_60pg161.pdf;
20060926 ACOGPositionStatementHB1215-2.pdf;, RegGuide8-
13_Prenatal_Radiation_Exposure.pdf; Declared Pregnancy Form_UMich.pdf

Attached you will find some items related to pregnant/trying to parent (male & female) oncology
careproviders who administer therapeutic radiation treatments. Some of the concepts can be
extrapolated to the administration of antineoplastics. Using a form to declare a pregnancy or
plan to initiate a pregnancy is just one example.

Nurses are great at work-arounds. We do not assign pregnant (or lactating) nurses to administer
antineoplastics. The pregnant nurse may monitor the patient receiving antineoplastics if transfer
to another unit is not feasible or desired. Lactating/pregnant or trying nurses are not assigned to
care for patients who have just received 131-iodine for thyroid cancer.

Laura Beamer, DNP, CNP, CNS, AOCNP, AOCNS
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These guidelines were drafted by M. Joseph Fedoruk, MD, Chairman of the American
college of Occupational and Environmental Medicine's (ACOEM) Occupational and
Clinical Toxicology Committee. The guidelines were reviewed, modified, and
%gop§834by the Committee and approved by the ACOEM Board of Directors on April

General Considerations

The purpose of the American College of Occupational and Environmental Medicine's
(ACOEM) Reﬁroductive Hazard Manaﬁement Guidelines is to provide occupational
medicine physicians, other health professionals, labor, and management with
guidelines for managing potential occupational reproductive health hazards.
Reproductive health hazards are defined as chemical, physical, or biological
agents that can cause either reproductive impairment or adverse developmental
effects. The ACOEM ﬁuide1ines propose that ?ersons responsible for workplace
health and safety should assess their workplaces for potential reproductive
hazards and implement appropriate responses for managing such hazards.

Reproductive toxicity can be defined as "the occurrence of adverse effects on
the reproductive system that may result from exposure to environmental agents.”
Reproductive toxicity may be expressed as alterations to the reproductive organs
and/or the related endocrine system. Developmental toxicity can be defined as
"the occurrence of adverse effects on the developing organism that may result
from exposure before conception (either parent), development, or postnatally to
the time of sexual maturation. Adverse developmental effects may Be detected at
any point in the 1ife span of the organism."1,2 Developmental toxicity can
include fetal death, structural abnormalities or birth defects, and functional
deficiencies or altered growth.

The ACOEM Reproductive Guidelines are based upon the following principles:
1. 1. Reproductive health represents one of the major aspects of human 1life.

2. 2. The magnitude of occupational and environmental reproductive and
developmental health risks in modern society is not well characterized.

3. 3. scientific, epidemiological and toxicological data concerning the
reproductive and developmental health risks of many chemicals, physical agents,
and biological agents are limited and, in some instances, nonexistent.

4. 4. Industrial exposure limits for most chemical agents, which have been
promulgated by the Occupational safety and Health Act (OSHAct), ie, permissible
exposure limits (PELs), or the American Conference of Governmental Industrial
Hygienists (ACGIH), ie, threshold 1imit values (TLVs), have been established
without consideration of protection from adverse reproductive or developmental
health effects. Consequently, compliance with the Occupational Safety and Health
Administration (OSHA) or ACGIH exposure limits for many compounds does not
assure protection of reproductive health.

5. 5. Employees have a fundamental fiEht to work in an environment that is free
of significant reproductive health risks.
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6. 6. Employees have a fundamental right to know about potential reproductive
health risks encountered in the workplace.

7. 7. Reproductive policies must avoid sex discrimination and must consider
potential adverse effects on males, females, and offspring. In some instances,
Erevious reproductive policies have resulted in the exclusion of woman from jobs

ecause of concern over fetal effects.

This report describes guidelines for occupational health Erofessiona]s to manage
reproductive and developmental risks and uncertainties. The guidelines have been
established with the recognition that scientific data concerning the reproductive
health effects of many occupational exposures is very limited, and consequently,
there is considerable uncertainty about what action should be taken to
adequately manage many potential workplace reproductive health hazards.

These guidelines describe measures to be used to assess the magnitude of
potential reproductive risks in the workplace and options that can be taken to
manage the uncerta1nt¥ associated with these risks. The objective of the
guidelines is to facilitate the protection of workers' reproductive health.

Reproductive and Developmental Toxicity

Reproductive and developmental toxic effects have unique characteristics from
other patterns of organ-related toxicity that are Timited to a single organ
system. contains an overview of the reproductive process. The target of
toxicity can include either parent or tﬁe offspring. Characteristics that
distinguish reproductive and developmental toxicity from other toxic effects
include: (1) adverse effects in the exposed person may only manifest in the
other party. For example, an exposure to a reproductive toxicant in a male may
produce an effect in the conceptus; (2) infertility may not become evident until
children are desired, and may therefore go unnoticed for long periods; and (3)
normal reproductive function is only expressed intermittently.

Disturbances of the reproductive process from occupational reproductive hazards
can produce a broad range of potential toxic effects. Table 1 identifies some
potential reproductive and developmental toxicity end points.

Reproductive toxicants 3 can be considered to act as direct or indirect
toxicants, based upon their mechanisms of actions. Direct-acting toxicants do
not require metabolic activation and can produce toxicity in two ways.
structural similarities between a direct-acting toxicant and an endogenous
hormone may produce an adverse reﬁroductive effect. For example, polychlorinated
biphenyls (PCBs) and some organochlorine pesticides such as dichlorodipheny]l
trichloroethane (DDT) act as estrogen agonists. Direct-acting toxicants can also
produce toxicity because they are chemically reactive and affect cellular
comﬁonents of tissues involved in reproduction. For example, alkylating agents
such as some antineoplastic drugs can be directly toxic to oocytes. Indirect-acting
agents require metabolic activation after exerting toxicity. Indirect toxicants
can become chemically reactive after metabolism or can modulate enzyme-controlled
reproductive functions that are integral to intact hormonal homeostasis required
for reproduction.
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Magnitude of workplace Reproductive Health Problems

There are no reliable estimates concerning the number of workers who are at
significant risk of exposure to reproductive toxicants.4 Currently, only a few
agents or conditions have been identified as being capable of producing
structural abnormalities or birth defects and are classified as teratogens.
Table 2 Tlists the agents that have been identified as known teratogens or
possible human teratogens.

A much broader range of agents is recognized as having an effect on or the
potential to produce reproductive or developmental toxicity. Several agents,
such as 1,2,-dibromochloropropane and lead, have been recognized to eF%ect human
spermatogenesis but are not proven teratogens. Lead is also a developmental
toxicant and has been associated with neurobehavioral effects. There are several
reasons for this lack of reliable present day information, perhaps the most
important reason being limited epidemiologic and toxicologic data.

Limited Epidemiological Data

Epidemio]ogica] studies involving reproductive hazards are difficult to perform
for several reasons:

1. 1. Reproductive and developmental toxicity end points are often difficult to
measure. For example, spontaneous abortions commonly occur among the general
population and some studies suggest that up to approximately 40% of fertilized
eggs abort before the first missed menstrual period.5 Consequently, spontaneous
abortions can occur without a woman's knowledge, making monitoring of this
marker difficult.

2. 2. The frequency of some adverse reproductive health effects is rare, and
large sample sizes are necessary for a study to have sufficient power. For
examg]e, congenital malformations are diagnosed in approximately 3% of all
births, and large populations are required for an epidemiologic study to have
sufficient power to detect a difference between exposed and nonexposed groups.6
Erroneous associations can be demonstrated between exposures and effect from
studies with lower power.

3. 3. Reproductive studies can have confounding factors. Maternal age is
associated with several birth abnormalities and diminished fertility, but is
also Tikely to be associated with exposure to chemicals in the workplace.

pPersons with lengthy occupational histories will also be older. other confounding
factors, such as sexually-transmitted infections, sexual activity, and

nutritional status may be difficult to control. Other factors that can affect
fertility, such as smoking, alcohol and drug use, general health, and socioeconomic
status, are more readily controllable.

4. 4. There can be_uncertainty regarding the significance of the factor being
measured. For example, there is scientific debate concerning which aspects of
sperm, eg, number, motility, or morphology, are the most sensitive markers of
certain reproductive effects.

Limited Toxicology Data
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There is limited or no toxicological information for the majority of industrial
chemicals used in industry. Animal developmental toxicity data are available for
only 3000 of the 90,000 chemicals that are used in commerce in the United
States.4 Furthermore, testing for some of these compounds has been limited and
not included in assessment of the effects on males, females, and offspring.

There are several reasons for the limited information concerning the reproductive
and developmental toxicity potential of the many industrial compounds. Tests for
reproductive effects may not have been required in the past for many industrial
chemicals. There is also uncertainty concerning the extrapolation of effects
observed in animal toxicology studies to humans because of differences in

species sensitivity and extrapolation of effects observed at high doses to low
doses. Although information may be lacking for many chemicals, mutagenic agents
should be considered to be potential reproductive toxicants since they are
genotoxic and could produce adverse outcome from direct actions on germ cells.

Procedures for the Assessment of Reproductive and Developmental Health Risks

The assessment of occupational reproductive and developmental risks, like any
risk from an occupational hazard, involves several distinct steps, including
hazard identification, dose response assessment, exposure assessment, and risk
characterization. For reEroductive hazards, there is often very Timited
information concerning the effects of many chemical agents and there can be
considerable uncertainties in determining reliable risk estimates.

This process often requires a multidisciplinary team of occupational health
professionals from several disciplines, including occupational medical
specialists, toxicologists, obstetricians, gyneco]ogists, and exposure
assessment specialists, such as industrial hygienists and other health
professionals.

Hazard Identification

Hazard identification, the determination of whether an agent can cause a given
effect, is the first step in assessing whether a workplace contains a significant
reproductive hazard. This is a qualitative process involving several steps. The
chemical, physical, and biological agents to which employees are potentially
exposed in the workﬁ1ace are identified. Available human and animal reproductive
toxicity data for these agents are then reviewed to determine if there is any
evidence that exposure to the agent could produce a reproductive health risk.
Professional judgment is often required in hazard identification because
information concerning the reproductive health hazards of many agents is limited
and may be nonexistent. In addition, all chemicals can produce a toxic
reproductive effect with sufficient exposure, especially if they produce
maternal toxicity. Consultation with a reproductive toxicologist or other
qualified health professional may be necessary to determine the significance of
a reported reproductive health effect.

There are several sources of information concerning reproductive health risks.
Reproductive and developmental toxicity information may be found in Material
safety Data Sheets (MsSDSs), however, detailed information concerning the
reproductive toxicity potential of many agents may not be included in an MSDS.
Absence of reproductive information on an MSDS does not exonerate an agent.
other sources of information include text books, peer reviewed medical and_
toxicology journals, and toxicology data bases, including some that specialize
in reproductive hazards (MEDLINE, TERIS, and the Toxicology Information
Program). It is important to recognize that reproductive toxicology is a rapidly
evolving field and information contained in textbooks may not be current or may
not characterize the reproductive health risks of an agent. Table 3 includes a
listing of information sources on occupational reproductive hazards.
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TABLE 3. Sources of Information Regarding Reproductive Hazards

For agents for which there are recommended exposure Timits, such as PELs, TLVs,
or the National Institute for Occupational Safety and Health (NIOSH) recommended
exposure 1imits (RELs), the basis for these exposure 1imits should be evaluated
to determine if they were established with a consideration of protection against
reproductive and developmental toxicity. Many exEosure Timits are based upon
protection of some other toxicity end point, such as systemic toxicity,
neurotoxicity, sensory irritation, or other health effects.

Exposure Assessment

Exposure assessment can be qualitative or quantitative in nature. Qualitative
assessment can be used to enumerate exposures associated with the tasks of a
particular gob and to estimate on a relative scale (eg, none, Tigible, 1ow
medium, high) the magnitude of potential exposure for each 11steg agent and
relevant route. This ranking can be based upon the volume of material present or
used, the physical form of the material, qat111ty, frequency of contact,
whether or not the material is contained w1th1n a closed system, and any
engineering controls that might be in place.

Quantitative ambient air monitoring can then be directed toward those tasks that
have the greatest potential for exposure. In some situations, analyses of
surface samples and dust, soil, and water samples may be indicated to evaluate
other potential exposure pathways The assessment of potential reproductive and
developmental risks associated with a particular job can be directed to those
agents to which there is a likelihood of significant exposure.

Dose-Response Evaluation

The dose-response evaluation involves the determination of the relationship
between an exposure and an effect. Estimation of the human reproductive health
effects_of many chemical agents is difficult because of the uncertainty in the
extrapolation of animal reproductive toxicity data to humans. This process is
often performed in conjunction with hazard assessment since many data sources
contain both qualitative and quantitative information.

one approach to the dose-response evaluation entails identification of the
relevant reproductive and developmental toxicology and e?1dem1o1ogy studies from
the Titerature for the particular exposure agent. oOnce all technically
acceptable studies are selected, no observed effect levels and the Towest
observed effect levels can be determined for each class of reproductive or
developmental adverse effect. Appropriate safety factors can then be applied to
derive an estimated safe level of occupational exposure, based upon reproductive
and developmental health considerations.

Risk Characterization

Risk characterization is the process of determining the potential health risks

of an exposure based upon the site-specific exposure potential and the toxicity
potent1a? of the agent. The risk characterization process is based on information
obtained in the hazard assessment, exposure assessment, and dose-response
assessment, together with an estimate of the uncerta1nty of the risk estimate.

Reproductive Health Hazard Management Options

The ACOEM Reproductive Hazard Management Guidelines define several options that
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