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Urinary Thiodiglycolic Acid Levels for Vinyl
Chloride Monomer-Exposed Polyvinyl

Chloride Workers

Tsun-Jen Cheng, MD, ScD
Yu-Fang Huang, MS
Yee-Chung Ma, PhD

Thiodiglycolic acid (TdGA) is the major metabolite of vinyl chloride
monomer (VCM) detected in human urine. Although un‘nm_\' TdGA
has been reported to be associated with ambient VCM exposure, the
relationship between urinary TdGA and a low level of air VCM is not
clear. Qumﬁommi res were administered to 16 po{u'i n'\‘l chloride man-
ufacturing workers to oblain a detailed history of occupation and
lifestyle. For each worker, personal air monitoring for VCM was
performed and a time-weighted average for VCM exposure was calcu-
lated. The urinary TdGA levels at the end of a work shift, and at the
commencement of the next shift, were also assessed for each worker.
Urine anal)sis revealed that TdGA levels at the beginning of the next
shift were higher than those at the end of that shift. Workers experiencing
a VCM exposure greater than 5 ppm in air revealed a urinary TdGA
level .signiﬁumlh greater than those P.\*Prr‘ir‘n(ing a VCM exposure of
less than 5 ppm (P < 0.05). The besl fit of regression for urinary TdGA
on air VCM was Y = 1.06 + 0.57X for urine collected at the
commencement of the following work shift, where X is !h’r air VCM
concentration and Y is the urinary TdGA concentration (v* = 0.65, P
< 0.01). We conclude that the un'.nm:\‘ TdGA level is best delected at the
commencement of the next shift and that it can be used as an exposure
marker for polyvinyl chloride workers when The @it VN level 1o wiich
they are exposed is greater than 5 ppm. (] Occup Environ Med.

2001 43:937—935)
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inyl chlonde monomer (VCM) expo-
sure has been associated with angio-
sarcoma of the liver and is classified
as a Group 1 carcinogen by the
International Agency for Research
on Cancer (IARC).' To protect
VCM-exposed workers from devel-
oping diseases associated with their
VCM exposure, the environmental
VCM level to which they are (occu-
pationally) exposed is periodically
monitored to ensure that the air con-
centrations are below permissible
levels.* Environmental monitoring,
however, may not reflect the actual
worker exposure level because of
differences m VCM levels for ndi-
vidual workers. To measure the ac-
tual dose of VCM absorbed by a
worker, methods to detect

TdGA. a major metabolite of VCM
in human unne, have been devel-
oped * ¢ Although a VCM-exposed
worker's urinary TdGA level has
been reported to be associated with
his or her air VCM exposure level,
these studies have focused on the
procedures necessary for detecting
the presence of TdGA m urine, and
they provide limited information in
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Guidance for Interpreting
the BEI® Notation

Refers to existence of a Biological Exposure
Index (BEI®) for the agent

Biomonitoring serves as a complement to
exposure assessment by air sampling

Most BEIs® based on direct correlation to TLV®
(conc. of determinant at TLV® exposure)

BEIs® used as guidelines in evaluation of

potential hazards
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Figure 3-3. Proposed Metabolic
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"Derved from Bolt et al. (1880); Cogliamo amnd Farker (1252);
and Safe (1877).
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Hefner et al. (18750}, Park et al. (1883}, and Plugge
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7k kR - Lingget al. 1979; Norpoth et al. 1986






