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3M Fluorochemical Control Study

This is a report of a cross-sectional correlation analysis of medical surveillance data

collected in 1981ofDecatur chemical and film plant workers and their total organic.

fluorine levels. There were no statistically significant correlations reported between

SGOT, SGPT, GGT, alkaline phosphatase, total bilirubin, red blood cells, hemoglobin

and cholesterol for either the Decatur chemical or film plant workers. The report was

reviewed by Dr. Leonard Schuman, Professor and Director ofthe University of

Minnesota Divisionof Epidemiology Department (letter attached). Although this report

does not specifically mention perfluorooctanesulfonate, it is submited as it

chronologically followed the 3M Technical Report that observed

perfluorooctanesulfonate was a componentoftotal organic fluorine in the sera of5

Decatur employees.
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Sect Fluorochemtcal Control Study
Ce May 25, 1982

3A
Ihe review of the 1981 Decatur fluorochemical ©Ontrol study has beenSoapleted. Statistical analysis vas performed by Riker Research Datafherations. In addition, the conclusions amg statistical analyses verein turn revieved in the Department of Bpideniology at the University ofMinnesota.

Doe Durpose of this study vas to compare certain lod chemistry testsDetueen to population groups assumed to ne similar except for theirork histories. The Decatur plant site veg o logical selection forPuas review. Participation by both the beim Plant and the ChemicalPlant employees vas on a voluntary beese 317 employees (out or k50)in the Chemical Plant and 306 (out of 805) on the Film plant took partIn the study. Although participation wo lower in the Film Plant theseTumbers Vere felt to be adequate for stavisceciy evaluation. AnySmployee In the Film Plant group vith more thon three months history or
vork vithin the chemical plant vas removed fron this control group.aese Populations vere compared vith respect to the distribution orShveral test results such as liver enzymes (SCOT, SGPT alkalinePhosphatase, GGTP), some hematology payamctens (hemoglobin and reaBlood cell count), ‘cholesterol, any lastly organic fluorine levels.nosummry, ve found no significant difference in the distribution ofphose blood test results between emplogace working in the ChemicalPlant and those In the Filn Plant contre &roup. There vas also noSienificant correlation between these font results and blood levels oftotal organic fluorine.

These results further confirm our clinical impression that to date veue imable to demonstrate evidence of 11iness ic disease patterns amongour fluorochenical exposed employees.
Efforts should continue tn reducing employee exposureEreminities to help lover blood fluorine severe” Follow-uphealth evaluations vill be continued ao regular basis. Timingnd structure of this program is presently user review. If thereAE av ouestions, please call.oeBi
BFs/er
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Pluorochemical Control Study
for several years health evaluations have been conducted atthoomajor chemical plant production sites. The purpose ofthese cvaluations was fo determine whether or nob anypasterns of disease could be detected that might be selated(1) to the exposure of employees to certain Fiuoroshonincse2nd (2) to the presence of these fluorochenteals sn the eioodof the workers.

To date no pattern of disease has been identified. However,no additional studies had not been performed. One was theCoiagction of total blood organic fluorine levels on ohemtoalplant employees. The other was to develop a suifabiecontrol.

noun of these becane available in 1981. The control studywas undertaken at a plant site with two separate diviesanyfoprencnted by tho manufacturing sites locatedapprox imepely200,yards apart. All were 3M production employees. sad eremobility of the employees between the two sites. wasrelatively low since two separate manufacturing divisionswere tnvolved.

Jme obfective was to compare the incidence of abnormal valuesOf pcertain blood tests seen at each plant. Those tests. ie recompared were:

1. seor ,2. SGPT
3. Alphaline phosphataseil qapr
5. Cholesterol
6. Hemoglobin
7. Red Blood Count

ipnormal was to be any variation from normal despiteclinical assessment.
nother objective was to see if there was a correlationpetween these blood test results and the levels of tesnlblood organic fluorine.
ane chemical plant employs approximately 450 people. ese“mplovees take part in a general health evaluation annunssyuhich among other things includes a chemistry profise soa lparticipation in the health testing ts veruntacy Thetesting 1s done aboard a commercial testing van whomregularly visits the joint plant site.
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Toral organic fluorine blood tests were drawn separately inFhe nursing department throughout the year ar Sebo ChemicalSanne. These tests were spaced over 1981 amg Lois sent toSt.Paul for the analytical determination.’ one variations inorganise fluorine levels changed slowly dus to delayedgxeretion. Therefore, although not drawn simultaneously withne chemistry profile’ this was not thought pn ieinma jorinaccuracy in the comparison with the chemistry profile.317 employees participated including severalofficepersonnel.
The Film plant employs approximately 600 People and had notEreaagusly been involved either in health’ evaicarton, nor inorganic fluorine blood testing. Here again participation wasanaijtary. These employees were tested in a eacac manner2nd interspersed among the chemical plant employees on thearousich day. In addition blood fluorine sampiue in the FilmBe WRemere 21a0 drawn on the van following the eam. protocolaoaphen drawn in the nurses station. The bioed fluorinecentri pumcre then taken promptly to the murses seessns forjentrifuging, packaging and deliver to St. peu’ co 1s thenormal routine.

306 employees participated and were almost entirelyproduction workers. Within this group ary employeeidentified as having worked in the" ohentony plant for overChree months were removed from this grouy creating a subgroupof 210 solely film plant employees,
Inesumnary, the blood fluorine samples werehandledfalferently between the two plants. Otherto oi; bloodtpsting was felt to be identical within meen groups. Thethree groups to be analyzed were:

1: Chemical Plant employees (317) '2. Film Plant’ employees including approximately 33% ofPhopieayho at one time had spent some time in inechemical plant (306).3. Those film plant employees who had essentially noPtuisus exposure to the chemical plant (210) “meattached results and statistical analyses aceattached.
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PRELIMINARY DATA

ANALYSIS “ABNORMAL” LIVER ENZYMES FILM VS. CHEMICAL PLANTS

TT CHERILCA FILM Fw
MINUS WORKERS IN
CHEM PLANT >3 MOLOCATION

uBR TESTED [7Tse [oo
EMPLOYEES WITH 1 OR
MORE “ABNORMAL” ENZYMES 37 (11.3%) 26 (8.5%) | 20 (9.59)
NUMBER ABNORMAL TESTS

66TP 24 (65%) | 12 (46D) 10 (50%)
SGPT 11 (30%) 9 (35%) 7 (35%)
ALK. P'TASE 6 (16%) 7 (27%) 3 (15%)

% OF ALL TESTED
WITH ABNORMAL:

66TP (7.3%) (3.9%) (4,82)
SGPT (3.4%) (2.9%) (3.37)
ALK. P'TASE (1.8%) (2.3%) (1.5%)

IF GGTP REMOVED
FROM ALL TESTED
% OF PEOPLE WITH
“ABNORMAL ENZYMES" 5.8% 6.9% 7.1%

i
|
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CORPORATE MLDICAL CORRELATIONS BETWEEN LIVER VALUES AND FLUORINE

| | DECATUK FILM WITHOUT |LIVER TEST | DECATUW FILM | CHEMICAL WORKEKS | DECATUR CHEMICALSemenDEELTITERscot 1 L00sue I L03647 1 =0,06839)1 ls191 I 16109 | 232s
nl 213 Veal

SGPT 1 =0.02682 1 «020464 1 =0.05440| L6als | 7756 | e477
es 1.243 ) 7mmeen8 _

Gete I 0.07622 1 =0,0575 1=0.00369)I 1540 | Lehov [RY| - vy Vameen falEreeen deme Leeem eel einenALKPHOS | -0.01766 1.09358 1.02925| 7630 [str | lesz[I 1 yg igmmm fed ed dU ee
TelLl | =0.05636 1 =0.05¢69 I =0,03291[EE i e621 | L6us2_ | 1mmm feEe eedee
Rac 1 =0.09570 1 =0,03386 1 =0.01872I laos I e367 1 i790
sommes enSL merrellemanmmenennannnnlsediimmmmennnnnHob 1 -0.08624 1 =0.01757 17=0.61159

1 «1402 1 +8080 I «8719
ro, 1 q 1mmm meenEde

CHOLESTEROL | .03607 1.04051 1 -0.07620| 15378 I is720 I 2672
' wl I o ’ qmmm meBl

NOTE:
FIKST VALUE 1S COMWELATION BETWEEN LIVER TEST AND BLOOD FLUOKINESECOND VALUE 15 THE SIGNIFICANCE PKOBABILITY OF THE CORRELATION
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CUKPORATE MEDICAL CORRELATIONS BETWEEN LIVER VALUES AND FLUORINECALCULATION INVOLVE ONLY EMPLOYEES FROM CHEMOLITE HAVING 1981 HEP Exams
1 1LIVER TEST | CHEMOLITE 1Semmesmeme

seoT 1.01811 1
I 27748 I
1 | .Coe mmmmemee mmm

S6PT I-.10291 1
I e103) |
ro immm femme

GoTH I «06442 1
I +3084 I
| 1Semmesfmm

ALKPHUS 1.12979 |
I 40395 I
| 1mmm meen|TolLl | -0.10845 1
1.0858 1
1 1meme memeeee)aC 1 -0.08738 1
1.1693 |
1 1memfee}

rob | =0.,04083 1
1.5216 ro1 1Smee eee

CRULESTEROL | .12222 I
I .0526 |
1 Imeme mmm

Ase 1.08278 |
1.1859 i
| iBett

NOTE:
FIST VALUE IS CORRELATION BETWEEN LIVER TEST AND BLOOD FLUORINESECOND VALUE IS THE SIGNIFICANCE PROBABILITY OF THE CORKELATION
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April 29, 1982

420. Frank Ubell
Medical Director
Medical Department, Medical Services
220-2€ 3M Center
St. Paul, MN 55144

Dear Dr. Ubell,
1 recently had the opportunity and the privilege of examiningthe protocol for and the data from the studies undertaken by Dr. Roachof your department on fluorochemical exposures in one of yourchemical plants with a control population drawn from a film plantunder your jurisdiction. I was provided with infomation on thesize of the respective plant populations, the extent of their partici-. pation, the clinical laboratory tests on several blood parameters,the intervals of testing for blood fluorine levels, the diseasepatterns in these populations and the data derived therefrom.
1 was impressed with the care taken to avoid bias in collectionand testing of the blood samples and the insight and sophisticationof the data analyses by Hawkinson and McCormack. Although partici-pation in the health testing was voluntary the response in the chemicalPlant was high as would be expected (317 out of 450). (The partici-pation in the health evaluation was even higher.) Participation inthe contro] plant, although Tower (306 out of 600), was deemed adequatefor control purposes. Those controls who did have earlier exposureof 3 months or more were properly set apart as a separate subgroup.
In examining the distributions of the results on the clinicalchemistry noteworthy were the similarities among 211 the groups.Although” fluorine Tevels revealed increases, correlations with theclinical testswere insignificant.
In the absence of any disease patterns elicited by history andclinical examination and the general similarities in the distribu-tions of such test results as for SGOT, SGPT, alkaline phosphatase,GGPT, cholesterol, hemoglobin and red blood cell counts, one mustconclude that virtually no evidence for even pre-clinical toxicity
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Vr. Frank Ubell
April 29, 1982
page two

exists. Compartmentalization of the data on a spectrun of length ofexposure and blood fluorine levels, although a refinement, would
probably yield Tittle or no additional information since the N's in
the stratawould be reduced to inadequate levels for significance.

Continued clinical followup on an annual basis with a view to
eliciting possible chronic fluorocarbon toxicity would be feasibleand worthwhile in your setting.

Thank you for permitting this appraisal of your protocol and
data.

Sincepely A

: add its
=~" Leonard M. Schuman, M.D.

Professor and Director
LHS:sn
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