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32-h period was 421.0 pg. Several studies investigated
the exposure of hospital workers and pharmacy techni-
cians to 5-FU using the urinary excretion of FBAL as a
biomarker. Two studies of pharmaceutical plant work-
ers involved in the production of 5-FU found their
levels of urinary FBAL excretion to be 12,5 and
56.3 pg/day.?* The amount of FBAL excreted in the
uring of Family Member 3 was higher than that
reported previously and was even higher than the
exposure of pharmaceutical plant workers dealing dir-
ectly with 5-FU.

5-FU contamination of all wiped sites in the home of
Patient 3 was below the limit of detection. Nevertheless,
Family member 3 was exposed to the drug. Flushing
the toilet has shown to produce acrosols of microbial
agents. [t is assumed that chemicals can also be spread
in this manner, particularly in toilets without covers. A
previous study indicated thut splashing or aerosol gen-
eration during toilet flushing may spread infectious par-
ticles onto contact surfaces such as toilet seats or flush
handles.*® Therefore, aerosols produced by Rushing of
domestic toilets may be an important route of exposure
to family members.

As described previously, our present study demon-
strated that family members of cancer outpatients being
administered CPM or 5-FU cxperienced exposure to
these antineoplastic drugs in their homes and that the
patients’ homes were comaminated via their bodily
excretions containing CPM. Several published guide-
lines directed at healthcare workers provide practical
methods for handling excretory products of patients
administered antineoplastic drugs. The guidelines
were created mainly from the standpoint of occupa-
tional -safety with regard to preventing the on-the-job
exposure of healthcare workers who handle antinco-
plastic drugs and/or work with the patients who receive
them. The guidelines stipulate procedures for health-
care workers in hospitals and institutions. Persons
handling the cxcreta of patients recciving antincoplas-
tics or equipment soiled by the excreta may be exposed
to cytotoxic contamination. Instructions should be
given on how to keep toilets in the patient’s home
free of antincoplastic material.*® However, in Japan,
patients at home rarely use disposable gloves and
gowns when handling potentially contaminated urinc,
facces, vomit or excreta. This reflects the inadequate
education of patients and their families regarding pre-
ventive measures for exposure to antineoplastic drugs.
Some patients will be treated several times with this
treatment protocol and could repeatedly expose
family members.

Furthermore, in patients’ homes, only flushing the
toilet twice is inadequate for preventing exposure to
antineoplastic drugs. It will at least be necessary to
apply measures to prevent drug contamination of the

toilet environment. including the toilet seat, floor
around the toilet, toilet door knob and washbasin, as
well as to take precautions when handling clothing and
linen that have been in contact with the patient’s urine
and other body fluids. There is also a nced to develop
and adhere to appropriute measures for preventing
exposure of the patients’ family members and associates
to antineoplastic drugs. The existing guidelines need to
be modified to include the home cnvironment while
framing the guidelines to protect family and friends
from exposure to antineoplastic drugs.

Conclusions

Contamination of the home environment of two cancer
paticnts administered CPM outpatient was demon-
strated at 48 h after administration. Three family mem-
bers of the patients administered CPM or 5-FU were
cxposed at home by contaminated excreta from the
patients. Qutpatient administration of antineoplastic
drugs can be expected to become more pervasive in
the future. The present findings show the need for add-
itional measures to prevent healthcare workers and
family members of patients from exposure to antineo-
plastic drugs.
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