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

From: Sheila Williams [SWILLIAM@medicine.umaryland.edul]
Sent: Tuesday, November 24, 2009 2:45 PM

To: NIOSH Docket Office (CDC)

Subject: Docket Number NIOSH-150

Attachments: Alternative Duty-HD Handlers.doc; Children's Hospital.pdf; Job Modification CA
1007.pdf; HSE Safehandling.pdf; New and Expectant Mothers HSE_1.pdf

Attached are comments and documents regarding the above-mentioned -- Request for Information on
Alternative Duty: Temporary Reassignment for Health Care Workers Who Work With Hazardous Drugs.

Sheila I. Williams

Executive Administrative Assistant

Phone: 410-706-7464

Fax: 410-706-4078

"Worry looks around, sorry looks back, faith looks up."

Confidentiality Statement:

This email message, including any attachments, is for the sole use of the intended recipient(s) and may
contain confidential and privileged information. Any unauthorized use, disclosure or distribution is
prohibited. If you are not the intended recipient, please contact the sender by reply email and destroy
all copies of the original message.
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November 24, 2009
Dear Dr. Connor,

Thank you for the opportunity to provide information to NIOSH regarding the need for additional
guidance in providing alternative duty to pregnant women, those actively trying to conceive and
breast-feeding mothers who handle hazardous drugs. By way of this letter, we wish to
encourage NIOSH to draft and provide this important information to employers and healthcare
workers engaged in oncology services.

We know that this information is sorely needed as we are quite regularly approached to supply
such guidance by individual healthcare workers or medical institutions. There is a patch work of
policy that approaches but does not fully address this issue with some facilities providing
alternative duty options and others leaving the issue unaddressed. In this climate, there is a
need for clear guidance, bolstered by sound science and awareness of both employment law
and privacy concerns.

Indeed, the U.S. is not alone in addressing this issue and is in fact, ‘late to the table’, with both
Canada and the UK developing alternative duty and other protective reassignment solutions,
specifically describing the handling of hazardous drugs and other pharmaceuticals as a
potentially ‘triggering’ exposure.

Below, please find a summary of the science which we believe argues for the need for such a
policy with some additional materials in the appendix. Appendicle material includes:

1) A schedule of aerosolized medication safety practices from Children’s Hospital in Boston
which suggests an approach to a hierarchy of exposure controls which may include
alternative duty for some types of medication handling.

2) A PowerPoint presentation (The Job Modification Prescription) summarizing some of the
scientific and human resource issues that impacts an alternative duty program.

3) Two documents from the UK Health and Safety Executive (HSE): the first the HSE
information sheet for safe handling of cytotoxic drugs which mentions specific
considerations of workers ‘at particular risk’ including ‘ new and expectant mothers’. It
references an additional HSE document ‘New and Expectant Mothers at Work', which
suggests an outline for evaluating the occupational risk to pregnant or breast-feeding
mothers. The handling of drugs is a specific example given of a potentially risky job that
may suggest alternative duty.

If we can be of any further assistance, please do not hesitate to contact us.

Sincerely,

Melissa A. McDiarmid, M.D., MPH




Marian Condon, MS, RN

Introduction:

Pregnant women and mothers who are occupationally exposed to hazardous drugs (HDs),
through drug preparation or administration, or through patient care activities, in turn may well
expose their unborn or breast-feeding offspring as well. The transfer of medications and
chemical agents either through prenatal, transplacental exposure or through contaminated
breast milk is well documented. The reproductive and developmental effects in health care
workers (HCWs) handling HDs are unambiguous, with data accruing now for almost 20 years.
Effects observed in this population include; spontaneous abortion,"?* subfertility, low birth
weight”, menstrual dysfunction®, and birth defects®''. These studies are summarized in Table 1
(Summary of Studies of Adverse Reproductive Outcomes in Workers Exposed to Antineoplastic
Drugs). While positive studies might have been expected 20 years ago, prior to the use of safe
handling practices, some of the most recent work reporting positive results were performed in
hospitals supposedly using safe handling guidelines'’. Little research has been conducted on
the long-term developmental effects in the offspring of workers exposed to HDs. One recent
study, however, found an association between occupational exposure to HDs and learning
disabilities in offspring of female oncology nurses'?.

The American Society of Hospital Pharmacists (ASHP) defines HDs as drugs that possess any
of these criteria:

Carcinogenicity

Teratogenicity of other developmental toxicity
Reproductive toxicity

Organ toxicity at low doses

Genotoxicity

Structure and toxicity that mimics existing hazardous drugs
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Many HDs are anti-cancer agents, but not all are with some anti-viral agents also falling into the
HD category.

Evidence for Developmental and Reproductive Effects: Nearly all HDs have some
teratogenic and embryotoxic effects that have been well documented in experimental animal
studies (see Table 2). These effects arise from the drugs’ mechanisms of action, which involve
either covalent binding to cellular macro-molecules or otherwise interfering with DNA or protein
synthesis and normal cell division. Vainio postulates that these agents share mechanisms
leading to carcinogenesis and teratogenesis, including mutation and disrupted intercellular
communication®.

Developmental Effects (Animal Studies): Male-mediated developmental effects that have
been reported for HDs include: malformed and growth-retarded fetuses'; and behavioral
deficits'®. Female-mediated effects associated with the alkylating agent drug class include:
anomalies of the toes'®'’; eye abnormalities, and cleft palate'®; hydronephroses and absent
right kidney'®; absence of kidney and ureter®; foot and toe abnormalities?'; and malpositioned




small kidneys®. The antimetabolite class of drugs have been associated with further female-
mediated developmental effects: cranial anomalies; cleft palate; digital abnormalities’; and
multiple abnormalities of the hands and internal organs®.

Reproductive Effects (Animal Studies): In this category the male -mediated effects found for
HDs are pre and postimplantation loss'. Female-mediated effects include spontaneous
abortions. "%,

Reproductive Health Effects (Patient-treated Case Reports): Reproductive health effects in
patients treated with HDs have been noted. Males treated with the alkylating agents have
demonstrated: oligospermia and azoospermia®?®; aspermia®’; male sterility*®; and testicular
atrophy.” Females have also exhibited adverse effects from the alkylating agents, including:

loss of ovarian primordial follicles; cessation of menses®; and amenorhhea®®*'.

Exposure to HDs Through Breast Milk: There are two primary sources of information on
drugs found in human breast milk. One of these is a policy statement of The American
Academy of Pediatrics (AAP) that was recently up-dated in September, 2001 entitied The
Transfer of Drugs and Other Chemicals Into Human Milk®. This document describes drugs that
a mother could take that are transferred into human milk and the possible effects of these
agents on the breast-fed infant. The AAP document lists many classes of drugs that are found
in breast milk and are of concern, including some anti-cancer HDs that may interfere with
cellular metabolism in the nursing infant. These drugs are: cyclophosphamide, doxorubicin and
methotrexate. Under the “Reasons for Concern” section, the AAP lists possible side effects to
the infant from exposure to these drugs, including: possible immune suppression, unknown
effect on growth or association with carcinogenesis, and neutropenia. The document is careful
to state that if a drug does not appear in the table, it does not mean that it is not transferred into
human milk, or does not have an effect on the infant, but that there was no information on the
drug found in the literature.

Another major source of information about drugs and human breast milk is the text, Drugs In
Pregnancy and Lactation, sixth edition®. Most of these HDs fall into risk category D, while a
few are in category X (see Table 3). This source’s definition for category D is: “There is positive
evidence of human fetal risk, but the benefits from use in pregnant women may be acceptable
despite the risk.” Category X is defined in these terms: “Studies in animals or human beings
have demonstrated fetal abnormalities or there is evidence of fetal risk based on human
experience or both, and the risk of the use of the drug in pregnant women clearly outweighs any
possible benefit” (Ref 30, page xxiv). Evidence for adverse effects seen in humans or in animal
studies provides the basis for these categorizations.

Populations Affected: The magnitude of potentially affected occupational populations who
come into contact with, and are exposed to HDs, is large. NIOSH estimates the number of
potentially exposed workers at about 5.5 million*; these estimates can be derived from
examining the ‘life cycle’ of a HD, and mapping the various stages of the cycle to workers
encountering it at each stage. We make the assumption that up to one third of the 6 million
workers identified in Table 4 (Exposure Opportunities in “Life Cycle” of Hazardous Drugs),
primarily in healthcare jobs, but also a large fraction of some 600,000 in drug manufacture and
transportation, may have significant opportunity to be exposed to HDs. Pharmacy and nursing




personnel who mix these drugs and administer intravenous infusions to patients are likely to
experience the highest exposure intensity. However, the elimination of these drugs in the urine
of a treated patient enlarges the number of direct caregivers potentially at-risk at the lesser
skilled (nursing assistant) level of health care worker (HCW).

Exposure opportunities: Beginning in the mid-1970s, potential risks to HCW were postulated
based on these drugs’ genotoxic characterization, their toxic side effects, and “second” therapy-
related malignancies observed in patients treated with these drugs®. In the last twenty years,
evidence of worker exposure has accumulated. In both the pharmacy and clinical care areas
there is documentation of environmental drug contamination®**2, Also, a recent study
demonstrated dermal exposure to HDs of cleaning personnel, as well as pharmacy technicians
and oncology nurses®.

o Exposure opportunities related to work practice: Healthcare workers (HCW) can be
exposed to these agents through a number of scenarios. The work environment is
subject to contamination and HCW to potential exposure from work tasks related to drug
preparation, handling and administration. Exposure can occur to workers performing
these tasks in a variety of ways. Drug preparation outside of biological safety cabinets
(BSC), or using the wrong type of BSC and improper use of personal protective
equipment (PPE) are two ways a great deal of work area contamination occurs. Other
sources of contamination include: splattering or aerosolization that can occur when drug
ampules are opened; during withdrawal or transfer of drugs from vials; when trapped air
is expelled from drug-filled syringes; leakages in tubing and stopcock connections; spills
or accidents, and improper handling of patient body fluids or waste disposal practices.
Workers unknowingly contact drug-contaminated work areas, and can spread the
contamination from the pharmacy and/or clinic area to other sites and persons or parts
of the patient care environment. Recognizing the potential health risks from unprotected
exposure to antineoplastic drugs, the Occupational Safety & Health Administration
(OSHA), in 1986, issued handling guidelines for HCW protection which were
subsequently updated in 1995*°. However, more recent studies suggest that HCWs
may still become exposed through fairly wide-spread work area contamination. A wipe
sample study of six North American cancer centers showed 75% of pharmacy and 65%
of oncology clinic area wipe samples to be positive for drug contamination despite use of
BSCs and safe handling practices®. Other studies documenting volatilization at room
temperature of some commonly used antineoplastic drug solutions suggest reliance on
BSCs, which filter particulate drug aerosols, may not be as protective as once thought if
some of the drug exposure occurs through a vapor-inhalation route.*®

Biomonitoring results in HCW: Biological monitoring (biomonitoring) is the measurement of a
toxicant or its metabolite in a specimen (body fluid or tissue). Biomarkers can either document
exposure (by looking for the toxicant or its metabolite directly-classical biomonitoring), or they
can document an effect, such as a change in cellular or molecular endpoint, for example,
frequency of mutations*’. Biomonitoring methods help characterize the relationship between a
toxicant exposure and a health effect. Biomonitoring of both blood and urine of HD-exposed
HCWs have identified both types of biomarkers in this population.









































































































































































