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,
Mr. Chairman and members of the committee, my name is Dr. Sandra Susten.
Appearing with me is Mr. David Brown. We are appearing today to provide
information to "the committee regarding the health effects of polychlorinated
biphenyls (PCBs) as evaluated by the National Institute for Occupational
Safety and Health (NIOSH) and to clarify the position of NIOSH regarding
PCBs. NIOSH is an agency within the Centers for Disease Control, Public
Health Service, Department of Health and Human Services. According to the
Occupational Safety and Health Act of 1970, NIOSH is mandated to develop and
recommend standards to protect the health and safety of workers exposed to
potential hazards at their workplace.

Although production and sales of PCBs ended in 1979, exposure to the
compounds may still occur among workers who service and repair electrical
transformers or capacitors, among emergency response personnel follOWing
fire or failure of electrical equipment containing PCBS, and among the
general population via ingestion of contaminated food products. Three
factors stimulate continued interest in the potential long-term health
effects of PCBs in humans: (1) evidence of liver cancer and other disorders
in PCB-treated laboratory ani..ls, (2) the tendency for PCBs to accumulate
in animal tissue. and organa, and (3) the persistence of PCBs in the
environment.

In 1977 NI0SH published a criteria document entitled Criteria for a
Recommended Standard--Occu atioual osure to Pol chlorinated Biphen Is
I. As mandated, NIOSH develops criteria documents to explain the basis
~ the recommended standards for occupational exposure to hazardous
agents. These criterie documenta are publicationa which are prepared from a
critical evaluation of all known, relevant, published or otherwise publicly
available, medical, biological, engineering, environmental, chemical, and
trade information and data for the purpose of establishing a recommended
occupational health hazard standard. It is the goal of NIOSH to identify in
a candid and unbiased manner the injurioua effects produced by an
occupational hazard and to deter-ine what a.ount of that hazard produced
these effects. In the criteria docu.ent NIOSK recommends that PCBs be
controlled and handled in the workplace as potential occupatioual
carcinogens and that exposure be minimized to the greatest extent possible.
Tbe recommended exposure limit (RlL) is one microgram per cubic meter of air
determined as a time-weighted average for up to a lO-hour workday and a
40-hour work week. The rec~endation was based on the findings of adverse
reproductive effects in experimental animals; on the conclusion that PCBs
are carcinogens in rata and mice and, therefore, potential occupational
carcinogens in-huaana; and on the concluaion that occupational and animal
studies have not de.onstrated a level of exposure that will not subject the
worker to possible liver injury. NIOSH will soon publish a current
intelligence bulletin dealing with exposure to PCBs and related compounds
following electrical equipment fires or failures.

Adverse health effects reported in workers chronically exposed to PCBs
include: skin rashes; chloracne (similar to severe acne but with a
different distribution on the body); eye, nose, and throat irritation; and
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dig.stive distu;bances. Similar health effects have been reported in over
3,000 p.opl. in Japan and Taiwan who ingested rice oil accidentally
conta.inat.d with PCBs and r.l.ted compounds (polychlorinated dibensofurans
and polychlorinat.d quaterphenyl.) [2]. Significant amounts of
polycblorinat.d dib.nzofurans have .lso b••n measured in PCBs manufactured
in the Oni t.d States [3 ] •

Epid••iologic studi.s involvinc l.rc. study populations are useful in the
.Talaation of pote~t1.1 long-t.rm b••lth .ff.cts produced by .xposur. to
haaardous substanc.s. S.ver.l cross-sectional studies have b.en conducted
in work.rs .xpo••d to PCB" but the .tudy popul.tions bav. been rel.tiv.ly
s..ll. In 1915, NIOSK initi.t.d a study of thr.e groups of workers
occup.tionally .xposed to PCBs [4]. No clinical symptoms relat.d to
.xpo.ur. to PCBs ••re obs.rv.d in the work.rs. S.rum PCB l.v.ls w.re many
ti... cr.. t.r .mong work.rs .mploy.d in cap.citor manufacturing than among
the een.r.l popul.tion. Incr..sed serum PCB concentr.cions w.re
sicaificantly a.soci.ted with incr••••d s.rua .nzyme activitie., incre.sed
ples.. trielyc.ride l.vels, and decr••sed pl.... biSh d.nsity
lipoprotein-chol•• t.rol l.v.la. Tb. si8Ultan.ous change. in th.s •
...sur••ents are sugsestiv. of an eff.ct on the liv.r due to exposure to
PCBs; bow.v.r, the bioloCical .ilDificanc. of th.s. chanC.s is not y.t
cl..r. Th.s. re.ults .r. in .greem.nt with those of oth.r publi.h.d
cros.-a.ctional .tudi.s.

a.tro.pectiv. mortality stadi.s of work.rs .xpo••d to PCB. have al.o been
r.port.d. Thi. type of .tudy i. d•• ilD.d to •••••• long-t.rm h•• lth
.ff.cts, sucb •• canc.r. KIOSH conducted. r.trospectiv. mortality study of
2,561 workers in two capacitor pl.nts in the Onit.d States [5]. The number
of d.. th8 from liver canc.r, cirrho.i. of the liv.r, .nd r.ctal canc.r ~as

sliehtly hieh.r than that exp.cted, •••uaine that the study cohort died at
the seae r.te a. the c.n.r.l United State. popul.tion, but the numbers of
d.. th8 .er....11 and the .xce.. could bave been due to chanc.. This study
••• limited for sever.l r..sons. The aver.c. ti.e of ob.erv.tion for
individual. in this .tudy w•••pproximately l5 y••r.; wher••• lat.ncy
p.riods of 20 to 30 y..r••r. aot unco..oa b.for. canc.r d•• th. are
ob••rv.d. In .ddition, the statistic.l pow.r of the study was limited since
r.l.tively f.v d.. tha (163) bad occurr.d in the total cobort .t the time of
follow-up. Stati.tical power is .....ur. of the probability of b.ing able
to d.tect an .ctual .xc••• risk in the study popul.tion. An update of this
study is curr.mtly in proeress, in whicb .n additiocal l19 d•• ths and
7 y.ars of ob••rvation ar. includ.d. Th. r ••ults of the update will b.
avail.bl. within the y••r.

A .tudy of 30 d.. ths amons 89 worker. involv.d in the production of PCBs in
the United Stat•• reve.l.d a significant incr.... in circul.tory disease,
.xclusive of .rterioscl.rotic beart di..... , in wbit...1. work.r. [6).
A larger mortality study of 2,lOO work.rs at a cap.citor manuf.cturing
facility in Italy bas b••n complet.d [7]. Ther. was. signific.nt increase
in cancer d•• th. in male and f.mal. work.rs. The findings included
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significant increases in blood-related cancers in female workers and in
dis.stive canc.rs in mal. work.rs. These studies are also projected to be
updated at appropriate tim. int.rvals. Th.re is an obvious lack of
aSr••••nt of th. r.sule. b.twe.n the three retrosp.ctiv. mortality studies
at this ti.e.

In conclusion, although little significant epidemiologic information on
lona-tera adverse h.alth eff.ce. fro••xposur. to PCB. bas b.com. available
lince 1977, KIOSK consid.rs PCB. to be potential occupational carcinogens as
d.scribed in the criteria document.
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