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Mr. Chairman snd members of the committee, my name is Dr. Sandra Susten.
Appearing with me {s Mr, David Brown. We are appearing today to provide
information to the committse ragarding the health affects of polychlorinated
biphenyls (PCBs) as evaluated by the National Inscitute for Oeccupaticnal
Safety and Health (NIOSH) and to clarify the positicn 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
recoomend 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 smong workers who service and repair electrical
transforners or capacitors, among emergency response parscnnel following
fire ot failurs of electrical equipment containing PCBs, and among the
general population via ingestion of contaminated food products. Three
factors stimulate continued interast in the potential long-term health
effects of PCBs in humans: {l) evidenca of liver cancer and other disorders
in PCB-treated laboratory animals, (2) the tendency for PCBs te accumulate
in animal tissues and organs, and (3) the persistence of PCBs in the
environment.

In 1977 NIOSH published a criteria document entitled Criteria for a
Racommanded Standard--0Occupationsal Exposure to Polychlorinatad Biphenyls -
Lil. As mandated, NIOSH develops critaria documents to explain the basis
for the recommended standards for occupational axposure to hazardous

agents., These criteris documents ars publications which ars prepared from a
ctitical evaluation of all known, relevant, published or otharwise publicly
available, medical, biological, sngineering, eanvironmental, chsmical, 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 injurious effects produced by az
occupational hazard and to determice vhat amount of that hazard produced
these effacts. In the critaria document NIOSH recommends that PCBs be
controlled and handled in the wvorkplace as potential occupational
carcinogens and that exposure be minimized to the greatest axtent possible,
The recommended exposure limit (REL) is one microgram per cubic meter of air
determined as a time-weighted average for up to a l0-hour workday and a
4Q0~hour work wesk. The Tecommsndaticu was based on the findings of adverse
reproductive effects in experimental animals; on the conclusion that PCBs
ates carcinogens in rats aud mice and, therefore, potential cccupational
carcinogens in  humsns; and on the conclusion that occupational and animal
studies have not demoustratad a level of exposure that will not subject the
woTkeTr to possible liver injury. NIOSH will soon publish a current
{ntalligence bulletin deaaling with exposure to PCBs and related compounds
following electrical equipment fires or fallures.

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, noss, and throat irritation; and



digestive disturbances. Similar health effacts have been reported in over
3,000 people in Japan and Taiwan who ingested rice oil accidentally
contaminated with PCBs and related compounds (polychlorinated dibenzofurans
and polyehlorinated quaterphenyls) [2]. Significant amounts of
polychlorinated dibenzofurans have also been neasured in PCBs manufactured
in the United States [3].

Epidemiologic studlies invelviag large study populations ars yseful {n the
evalustion of potential lomg~tarm health effects produced by exposurs to
hazardous substancas, Several cross-sectional studies have baeen conducted
in workars exposed to PCBs, but the .2tudy populations have been relatively
small., 1In 1975, NIOSH initiated a study of three groups of workars
occupationally exposed to PCBs [4]. No eclimical symptoms related to
expoaure to PCBs were observad in the workers. Serum PCB levels were many
tizes greater among workers amployed in capacitor masufacturing than among
the gsoeral population. Increased sarum PCB concentrations ware
significantly associatad with incressed serum enzyme activitiss, increased
plasms triglycaride levels, and decreased plasma high densicy
lipoprotsin-cholestercl levels. The sigultaneous changes in these
measursments are suggestive of an effect ou the livar due to exposure to
PCBs; however, the biological significance of these changes is not yet
clear. These tesults are in agresment with those of other published .
cross~sectional studies.

Retrospective mortality studies of workers exposed to PCBs have also beean
raported. This type of atudy is designed to assess long-term health
effects, such as cancer. NIOSH conducted a retrospective mortality study of
2,567 workers in two capacitor plants in the United States [5]}. The number
of deaths from liver cancer, c¢irrhosis of the liver, and rectal cancer was
slightly higher than that expectad, assuming that the study cohort diad atc
the same vate as the general United Statas populatiocun, but the aumbers of
deaths ware small and the sxcess could have been due to chance. This study
was limited for several reassons. The average time of observation for
individuals {n this study was approxisataly 13 years; whereas latency
periods of 20 to 30 years are not uncommon befors cancer desths are
observad. In addicion, the statistical power of the study was limited since
relativaly faev deaths (163) had occurred in the total cohort at the time of
follow=up. Statistical power is a seasure of the probability of baing able
to detact an actual excess risk in the study population. An update of this
study is currextly in progress, in which an additional 119 deaths and

7 years of observation are iancluded. The results of the update will be
available wichia the yeaar.

A study of 30 deaths among 89 workers involved ia the production of PCBs in
the United Statss revealed a significant incrsase ia circulatory diseass,
exclusive of artericsclerotic hesrt disesss, in white male wotksrs [6].

A larger mortality study of 2,100 workers at a capacitor manufacturing
facilicy in Italy has been completed [7]. There was a significant increase
in cancer deaths in male and female workers., The findings included



significant {ncreases ia blood-related cancers in female workars and in
digestive cancers in male workers. These studies are alsc projected te be
updatad at appropriate time Iintarvals. Thare i{s an obvious lack of
agreemant of the results between the thrae retrospective mortality studies

at this time.

In conclusion, although little siganificant epidemiologic informationm en
long-tarz adverse health effects from exposure to PCBs has become available
since 1977, NIOSH considers PCBs to be potential occupational carcinogens as
described in the criteria document.



l.

3.

Refarvences

Criteria for s recommended standard--occupational exposure to
polychleorinated biphenyls (PCBs). Cincinnati: U.S, Department of
Health, Education and Welfare, Public Health Service, Center for Disease
Control; National Institute for Occupational Safety and Health,

1977 ;DHEW (NIOSH) publication mo 77-225.

Masuda Y, Kuroki H, Haraguchi K, Nagayama J, PCB and PCDF coungeners in
the blood and tissues of Yusho and Yy-Cheng patients. Eavirom Health
Perspect 1985;39:53-3,

Bowes GW, Mulvihill MJ, Simoueit BRT, Burlingame AL, Risenbrough RW.
ldentification of chlorinated dibenzofurans in American polychlorinated
biphanyls. Nature 1573;256:305-7.

Smith AB, Schloemer J, Lowry LK, et al. Metabolic and health
consequsnces of occupational exposure to polychlorinatad biphenyls.
Br J Ind Med 1982;39:361-9.

Brown DP, Jones M. Mortality and {nduserial hygliene study of workars
expossd to polychlorinatad biphenyls. Areh Eaviron Health 1931;
36:120-9, : ,

Zack TA, Musch DC, Mortality of PCB workers at.thn Mounsanto plant in
Ssnget, Illinois. [Unpublished teport. Monsanto Company, St. Louls,
Missouri, 1979].

Bertazzl PA, Riboldi L, Pesatori A, Radice L, Zochetti C. Cancar
mortality of electrochemical workers exposed to PCBs. [Accepted for
publication by Aa J Ind Med].



50272:101 - -

REPORT DOCUMENTATION | - REPORT NO. 2. a. PB91-169052
PAGE
4. Tile and Subtite NIOSH Testimony on Polychlorinated Biphenyls by S. 5. |s. Report Date
Susten, May 16, 1985 1985/05/16
8.
7. Author{s} NIOSH 8. Performing Organlzation Rept. No.
8. Parforming Organization Name and Addresas NIOSH 10. Profect/Task/Work Unlt No.

11. Contract {C) or Grant{G) No.
(©
@

12. Sponsoring Organizaticn Name and Addreas 13. Typa of Report & Parlod Covered

14.

15. Supplemantary Notes

18. Abstract {Limlt: 200 words) Thils testimony presents the health effects of polychlorinated biphenyls
(PCBs) as evaluated by NIOSH and clarifies the position of NIOSH regarding PCBs. Three
factors stimulate continued interest in the potential long term health effects of PCBs in
humans: evidence of liver cancer and other disorders in PCB treated laboratory animals, the
tendency for PCBs to accumulate in animal tissues and organs, and the persistence of PCBs in
the environment. Adverse effects to workers include: skin rashes; chloracne; eye, nose, and
threoat irritation; and digestive disturbances. Epidemiologic cross sectional studies have
been conducted, and increased serum PCB concentrations have been noted in exposed workers.
A study of 30 deaths among 8% workers involved in the production of PCBs in the United States
revealed a significant increase in circulatory disease, exclusive of arteriosclerotic heart
disease, in white male workers. A significant increase was noted in cancer deaths in male and
female workers.

17. Document Analysis a. Descriptors

b- tdentitlers/Opan-Ended Terms  NTOSH-Publication, NIOSH-Author, NIOSH-Testimony, Susten-S-§,
Liver-cancer, Chlorinated-hydrocarbons, Electrical-equipment, Environmental-contamination

c. COSATI Fleld/Group

18. Avallablllly Statement 19, Security Class (This Report) 21. No. of Pages
&4
22. Securlty Class (This Page] 22. Price
{See ANSI-Z39.18) See Instivuciions on Reverse OPTIONAL FORM 272(4-77)

(Formerly NTIS-35)
Dapartment of Commerca






