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IN THE UNITED STATES DISTRICT COURT
SOUTHERN DISTRICT OF WEST VIRGINIA
CHARLESTON, WEST VIRGINIA

JAMES M, ADKINS, Administrator

)

of the Estate of Ralph E. Adkins, ) .
Deceased, et al, )
)
Plaintiffs, )
)

vs. ) No. 81-2068
« ' )
MONSANTO COMPANY, a Delaware )
Corporation, )
' )
Defendant, )
APPEARANCES :

Messrs, Calwell, McCormick &
Peyton, .
by W. Stuart Calwell, Jr., Esq. For Plaintiffs,

Messrs. Bowles, MtDavid Graff &

Love, )
by Charles M. Love ILI, Esgq.
and _
P. Michael Pleska, Esq. “For Defendant,
Thomas M. Bistline, Esq. » Monsanto Company

Counsel,

IT IS STIPULATED AND AGREED by and between
counsel for the plaintiffs and counsel for the defend-

dant that the deposition of CLAYTQN F. CALLIS may be

o ——— e

taken pursuant to Rule 26(a) of the Federal Rules of

Civil Procedure, on behalf of the plaintiffs, on

July 1, 1983, at the Radisson Hotel, Room 215, oth &

P
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Convention Plaza, St. Louis, Misssu:i, before M. JOY
SPRINGER,a Notary Public within and'ﬁof the County
of Madison, State of illinois; that the issuance of |
notice and dedimus is waived, and that this deposition
méy be taken with the same force and effect as if-;il
Federal ?ules and statutory.requirexents had been
complied with. |

IT IS FURTHER STIPULATED AND AGREED that any
and all objections to all or any part of this depo-
sition except objectiéns as to form of the questions
asked or answers gilven, are he&eby reserved and may. be

raised on the trial of this cause; and that the signa-

ture of the deponent is not waived. ;

k k% F R Xk k kKN

CLAYTON F. CALLIS

produced, sworn and examined on béhalf of the plaintiffs,
deposes and says as follows:

EXAMINATLON
BY MR, CALWZLL: ‘
- (whe}éuponsthe reporter marked 3ig;q;_ .

tiffs! Deposition Exhibit #170 (Monsanto
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#236180 and #236181) conslsting of 2 pages;
Exhibit #171 (Qfonsanto #8322238,.# 322244
and #38327245) consisting of 3 pages; Ex-
hibit #172 (Monsanto #8322554 and #8522555)
consisting of 2 pages; Exhibit #173 (Moﬁéanto
#8322995) consisfing of 1 page; Exhibit
i#174 (Monsanto #8331219) consisting of 1
page; Exhibit #175 (ionsanto #8326231) con-
sisting of 1 page; Exhibit #176 (Ménsan:o
#233610 through #33612) consisting of 3
pages; Exhibit #177 Q(Monsanto #233618 and
#233619) consisting of 2 pages; Exhibit
#178 (Monsanto #231686 through 231688)
consisting of 3 pages; Exhibit #179 (Mon-
santo #8321639 and #8321640) consisting of
2 pages; Exhibit #180 (Monsanto #8323058-
through #8323060) consisting of 3 pages;
Exhibit #181 (Monsanto #232571 through
#232574) consisting of 4 pages; Exhibit
#182 (Monsanto #8323145 and #83&3146) con-
sisting of 2 pages; Exhibit #183 (Monsanto

#8323173 through #8323176)consisting of 4

pages; Exhibit #184 (Monsanto #233695) con-

sisting-of 1 page; E*hiﬁit>#185 (Honsantd 2

#8323203 through #8323205) consisting of 3

JAMES MAY REPORTING SERVICE




pages; Exhibit #186 (Monsanto #8331253

through #8331271) consisting of 17 pages;

s | Exhibit #187 (Monsanto #8323177 and #8323178)
4 "consisting of 2 pages; Exhibit #188 (Moasanto
s #8323234 and #8323235) cousisting of 2 p.a.gas;
( 6 ' Exhibit #189 (Honsanto #235615 and #235623)
7 consisting of 2 pages; Exhibit #1990 (Mon-
8 santo ##8325245 througﬁ #8323248) -c'onsisting
9 ' . of 4 pages; Exhibit #191 (;Monsanto #231738
10 and #231739)cc=>nsisting of 2 pages; Exnibit
n #192 (Monsanto #832i901:- and #8321905) cou-
12 sigting of 2 pages; Exi}ibit #193 (Monsanto
( 13 #231753 ﬁhrDUgh #231756) consisting of 4
14

pages; Exhibit #194 (Monsanto #8323313

15 through #8323315) consisting of 3 pages;
16 Exhibit #195 (Monsanto #8323318 through
17 #8323320) consisting of 3 pages; Exhibit
18 #196 (Monsanto #8331273 and #8351274) con-
19 sisting of 2 pages; Exhibit #197_ (Honsa-nto
20 #8323334 through #8323336) consisting of
5 - 20 3 pages; Exhibit #198 (Monsanto #8323340
~52; . through #8323342.) consisting of 3 pages;
et Exhibit #199 (Monsanto #832335_4 ’t'hroug“h |
24 #8323356,)} consisting of ‘3 .é;ages; Exhibit
25

#200 (Monsanto #8323370 through #8323372)

JAMES MAY REPORTING SERVICE
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consisting of 3 pages; Exhibit #IZ01

(Monsanto #236245 and 236246)consisting of 2 page
Exhibit #202 (Monsanto #8323392 through

25323394) consisting of 3 pages; Exhibic

#203 (Monsanto #236249, #236250, #236251

and #236252) consisting of 4 pages; Exhibit

#204 (Monsanto #B8331279 and #8331280) 2 pages;
Exhibit #205 (Monsanto #83043893. through

#8304325) consisting of 6 pages; Exhikit
#206 (Monsanto. #230C57 through'#230061,

and #8319596) consisting af 6 pages; Ex-
hibit #207, consisting of 1 page; and
Exhibit #208 (QMonsanto #8323373 and #8323374,
and #8323376) consigting of 3 pages.

(By Mr. Calwell) Wwhat is your name?
Clayton F, Callis. |
How old a2 man are you, Dr. Callis?
59.

Why do they call you doctor?

I have a Ph. D.

What in?

Inorganic Chemistry.

S5

— r—rb— -y e

Where did you get that Degree?

O > o > o P o p»p Lo P O

When did you do that?

JAMES MAY REPORTING SERVICE

University of Iilinoids, Urbana-Champaign. E



3
o o i o e g YRS

v

P,
‘it meb loapdragin

YRy

ARCEY

S
s

[ apih o sl s i SO ey AT s

G T Ty TS < e - T et S-S0, SR c ‘ , {Nat o SRAB L o
TN RS St e ot WP v g e e . 17 e T X R -
§ i D L I S A I o 7 P rpse sty = -

". "IN THE UNTIED STATES DISTRICT COURT
. SOUTHERM DISTRICT OF WEST VIRGINIA
= CHARLESTOA, WEST VIRGINIA

JAMES M. ADKINS, Administrator
of the Estatn Of Ralph E Adking
Daceased, et al,

_ Plaintiffs,

MONSANTO CO!EAHY, a D2lawaras '
Corporation,

)
»)
)
)
)
)
)
)
)
)
)
)

Dafendant,

Daposition of .
MONTE ¢, THRODAHL
taken on behalf of ths
Plaintiffs,

W ok odr ok Wk k kW R

Raportar: M. Joy Springsr

James MAY REPORTING SERVICE

CERT!FIED SHORTHAND REPORTERS
R.R.2-BOX &S

EOWARDOSVILLE, ILLINOIS 52025
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IN THZ UNITZID STATES DISTRICT CCURT
SOUTHERN DISTRICT OF WZET VIRGINIA
CHARLESTON, WiZST VIRGINIA

JAM:S M, ADKINS, Administrator ) -
of the Estate of Ralph &, Adkins, )
Deceased, et al, )
)
Plaintiffs, )
)

Vs, ) No. 81-2098
. )
MONSANTO COMPANY, a Delaware )
Corporation, )
)
Defendant, )
APPEARANCES;

Messrs, Calwell, McCormick &
Peyton, . '
by W. Stuart Calwell, Jr., Esq. For Plaintiffs,
Messrs. Bowles, McDavid, Graff &
Love,
by P. Michael Pleska, Esq.

and

John Woods, Esgq. For Defendant;

Thomas M. Bistline, Esq. Monsanto Company

Counsel,

IT IS STIPULATED AND AGREED by and between
counsel for the plaintiffs and counsel for the defendant
that the deposition of MONTE C. THRODAHL may be taken
pursuant to Rﬁlé 26 (a) of the Federal Ruléé;éf Civil
Procedure, on July 19, 1983, at the Radisson Hdte}, :

Room-215, 9th Street and Convention éléza;:S£. Louls,

JAMES MAY REPORTING SERVICE
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Missouri, before M, JOY SPRING:IFR, a Notary Public within
and for the County of Madison, State of Illinois; that
the issuance of notice and dedimus is waived, and that
this depoéition may peé taken with the same force and
effect as i all Federal rules and statutory fequirements
had been complied with,

IT IS FURTHER STIPULATED AND AGREED that any
and all otjections to all or aﬁy part of this deposition,
except objections as to form‘of the quecstions asked or
answers glven, are hereby;reserved and may be raised
on the trial of this cause; and that the signature of
the deponent is not waived,

* k Ak %k h %

MONTE C. THRODAHL

produced, sworn and examined on behalf of the plaiﬁtiffs,
deposes and says as follows:
EXAMINATI 0N
BY MR. CALWELL:
(Wwhereupon the reporter ‘imrked Plain-
tiffs Deposition Exhibit #366 (Ménéaqu}'

#8322918, #8326238, #8323145, $8323146;

JAMES MAY REPORTING SERVICE
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#8323203 through #8323205, #8323234, #8323235,
#8323245 through #8323248, #236205 through
#236208, #236212 through #236215, #8323313
through #8323315, #8323318 through #8323320,
#8323334 through #8323336, #8323340 through
#8323342, #8323370 through #8323372, #8323352
through #8323394, #236245, #236246, #236249
through #236252, #8323748 through #8323751,
#8323831, #8323832, #235806 through #235808,
#8323866 through #8323869, #8323876 through
#8323879, #8324039, #8324040, #8324170,
#8324171) consisting of 66 pages; Exhibit

# 367 (Monsanto #8323075 through #8323079)
consisting of 5 pages; Exhibit #368 (Monmsanto
#8326149 through #8326160, #8326129 through
#8326142) consisting'of 26 pages; Exhibit
#369 (Monsanto #232571 throu.gh #232574)
consisting .of .4. pages; Exhibit #370 (Monsanto
#233610 through #233612) consisting of-3 pages;
Exhbit #371 (Monsanto #8305445, #8305446,
#8305443; #8305444, #8305441, #8305442,
#8305439, #8305440, #8306026, #8306025,
#8306023, #8306024, #8306022, #égbaozf;
#8306020, #8306019, #aéﬁbblét;#$3ﬁsqlij_%.

consisting of 18 pages; Exhibit #372 “(Mon- -

JAMES MAY REPORTING SERVICE
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santo #8306242, #8206243) consizting of 2

pages; Exhibit #373 (Monsanto #8321750,

#8321751), consisting of 2 pages; Exhibit

#374 (vionsanto #23615S1 through #235193) for

the purposes of identification.)

Q (By Mr. Calwell) Would you staté your
name, please.

A Monts C. Thrédahl.

Q © what is your address, Mr, Throdahl?
A 36 Briarcliff, St. Louis, 63124.
Q And you're obviously employed by

Monsanto Company, is that right?

A Right,

Q And are you a Senjior Vice President]
A That's right.

Q I'd like to talk to you first about

your academic backg;ound.. Where did you go to school?

A How far back?
Q College,
A Iowa State University from '37 through

'41 -- that's 1937, not 18 -- Chemical Engincering.

Q Did you have any post-graduate courses?
A Yeah., T had the Aﬂwﬁnciaﬁﬁgnagemant
PrOgram at Harvard Business School in 1960 LS}L,

Q 0.K. Now, upon graduatbn “fron Iowa

JAMES MAY REPORT!I!NG SERVICE

e O s . —



IN THE UNITED STATES DISTRICT COURT
SOUTHERN DISTRICT OF WEST VIRGINIA
CHARLESTON, WEST VIRGINIA

JAMES M. ADXINS, Administrator
of the Estate of Ralph E, Adkins,
Deceasad et al,

Plaintiffs,

Vs, No, 81-2098

MONSANTO COMPANY, a Delawars
Corporation, )

Defendant.

Deposition of
FERDINAND €. MEYER
taken on behalf of

the plaintiffs.

Reporter: M. Joy Springer

JAMES MAY REFPORTING SERVICE

CERTIFIED SHORTHAND REPORTERS
A.R, 2 - BOX 65

EDWAROSVILLE. ILLINOIS 62025
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. . IN TEE UNITED STATES DISTRICT COURT
SOUTHERN DISTRICT OF WZST VIRGINIA
) "CHARLESTON, WEST VIRGINIA

JAXES Y. ADKINS, Administrator ) -
of the Fstate of Raloh Z, Adkins, )
Deceased, et al, )
)
Plaintiffs, )
) ,
- Vs, ) Ho. 81-2068
)
MONSANTO CCXPANY, a Delaware )
Cerroratien, ) . -
: . ) = Ta A
Defendant. )
APFIARANCES:
sessrs, Calwell, YecCormick % Peyton, _
by . Stuart Calwell, Jr., Zsg., T¢r the Plalntiffs;

essrs. Bowles, lclavigd, SGraff % Love,
“ bty Charles ¥, Love, III, Esqg., Fer the Defendant.

T

I7 IS STIPULATED AND AGREED by and between

counsel for the plaintiffs and counsel for the defendant

that the deposition of FERDIMAND C. MEYZR may be taken

pursuant to Rule 26(a) of the Federzl Rules of Civil Pro-

cedure, on behalf of the plaintiffs, on July 6, 1983, at

.the Radlsson Hotel, Room 215, 9th Street and Convention T

Plaza, St. Louis, MMisscuri, before 4. JOY SPRINGER a

Notary Fublic withln and for the County of MMadison, State

JAMES MAY REPORTING SERVICE
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"n}force and efrect as 1f all Federal rules and statutory

" BY MR. CALWELL:

: aived and that this deposition may be taken with the same
reqguirements had been complied with.

I? IS FURTHER STIPULATED AND AGREED-Ehat any
and 211 objections to all or any part of this deposition
éxcept objections as to form of the questions asked or

answers gilven, are hereby reserved and may be raised on

deponent is not walved.

2 %2 3 % %X X X K X %

FERDINAND C. MEVZR

.. —t oy

produced, sworn and examined on btehalf of the plaintiffs,

deposes and says as follows:

“ ZXAMINATION

Lowe L TR LS

I
e

(Whereupon the reporter marked the
following exhibits for the purposes of

icdentification: Plaintiff's Deposition

Exhitit #252 (Monsanto's I.D. #8323313

through 8323315, inclusive), consisting of

JAMES MAY REPORTING "SERVICE :
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,PQ;qe pages; Plaintiff's Deposition Exhibit
#255 (Monsanto’s I.D. #8323245 through
8323248, ineclusive), consisting of four pages;
Plaintiff's Deposition Exhibit £254 (Monsanto's
I.D. #231728 through 231737, inclusive), cég;
sisting of ten pasges; Plaintiff's Deposition
Txhibit 4255 (Monsanto's I.D. #832323% and
8323235), consisting of two pages; Plaintiff's
'Depo;ition Exhibit #25€ (Monsanto's I.D. .31:._
'#8523217 through 8323212, inclusive), conéistiﬂé:.v
of three pages; rlaintlff's Deposition Exhlbit
4257 (Monsanteo's I.D, #8323177 and 8323178), L
consisting of two pages: Plaintiff's Deposition
Zxhibit #258 (lensanto's I.D. #233%£395), con-
sisting of one page; Plaintiff’s Deposition
Zxhibit E25§ (Monsanto's I.D. #8323203 through
8323205, inclusive), consisting of three pages;
Plaintiff's Devosition Zxhibit #2£0 (Monsanto's
I.ﬁ;.#8323173, £323174, 8323176 and 8323175),
consisting of four pages; Plaintiff's Devosition
Exhibit #251 (Monsanto's I.D. #8323145 and
832214€6), consisting of two pages; Plaintiff's
Deposition #262 -(Monsanto's I.D.-#8323065

through 8323979, inclusive), consisting of six

pages; Plaintiff's Deposition Exhibit #263

JAMES MAY REPORTING SERVICE
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'8330058), consisting of two pages; Plaintiff's

_Deposition Exhibit £2€3 (Y¥onsanto's I.D. #832238%4),

(Monsanto's I.D. #8323037 and 8323038), con-
sisting of two pages: Plaintiff's Deposition
Exhibit #2€64 (Monsanto's I.D. #231686 through
321€88, inclusive), consisting of tharee pages;
Plaintiff's Deposition Exhibit #265 (Monsanto's
T.D. #8323147 through 8323149, inclﬁsive), con-

sisting of three pages; 2laintiff's Deposition

Sxnibit #266 (¥onsanto's I.D. #8330067 and

Depositicn Exhibit #267 (Yonsanto's I.D. #8331208
8331209), consistinz of two pages; Plaintiff’s
Deposition Exhibit #268 (Monsanto's I.D, #8331208

and 8331209), consisting of two pages; Plaintiff's

consisting of one page; Plaintiff's'Deposition
Zxhibit #270 (@onsanto's Z.D. #8330036), con-
sisting of one page; Zlaintiff’'s Teposition
Exhibit #271 (Monsanto's I.Z. #2360%€ through
236069, inclusive), consisting of four pagés;
Plaintif£f's Deposition Exhibit #272 (Monsanto's
I.D. #236065), consisting of one page; Plaintiff's
Deposition Exhibit #273 (Monsanto's I.D. #8325873,
8325874 and 8325872), consisting of three pages;
Plaintiff's Deposition Exhibit #27# (Monsanto's

I.D. #236180 and 236181), consisting of two pages;

= o . i —— . e e e X

JAMES MAY REPORTING SERVICE
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Plaintiff’s Deoosition Exhibit #275 (Monsanto’s
1.D.. #8326129 through 83251*42 , inclusive, and
#83261*49 through 8326160, inclusive), consisting
of twenty-six pages; Plaintiff’s Deposition
Exhibit #2776 (Monsanto’s I.D. .#8331279 and
8331280), consisting of two pages; Plaintiff"s
Deposition Exhibit #277 (Monsanto®"s 1.D. .#235680)
consisting of one page; Plaintiff"s Deoosition
Exhibit -273 (Monsanto®s 1.D. *2362*49 through-
236252, 1inclusive), consisting of four pages;
Plaintiff"s Deposition Exhibit #/9 (Monsanto’s
1.D. *8323392 through 832339*4 , inclusive), con”
sisting of three pages;"Plaintiff"s Deposition
Exhibit *281 (Monsanto®s 1.D. #83233*40 through
83233*42 , inclusive), consisting of three pages;
Plaintiff’s Deposition Exhibit #2c2 (Monsanto®s
1.D. #83331273 and 833127*4), consisting, of two
pages; Plaintiff’s Deposition Exhibit #283
(Monsanto’s I1.D. *8330781), consisting of one
page; Plaintiff"s Deposition Exhibit #2844
(Monsanto®"s 1.D. #8300999), consisting of one
page; Plaintiff"s Deposition Exhibit #285
(Monsanto’s I1.D. #8300998), consisting of one
page; Plaintiff’s Deposition Exhibit #2386

(Monsanto®"s 1.D. #832560*4), consisting of one

"Plaintiff"s Deoosition Exhibit #280 (Monsanto®s

JAMES MAY REPORTING SERVICE
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‘page; Plaintiff's Depositlion Exhibit #287
(Monsanto's I.D. #8331712), consisting of one
paée;:and finally, Plaintiff's Derposltion
Exhivit #288 (Monsanto's I.Z. #8321272), con-

sisting of cone page.

a would you state your name, please?

A Ferdinand C, Meyer.

Q Ancd where do vou live?

A I live at ﬁlB Foclare Lane in Town apd

Country, Missouri, £3131.

a} " And are you enmployed?

A No. I retired about three and a half years
ago, Tebruary of 1980,

Ta Retired from Monsanto?

A Yes.

a4 When you were employed by “onsanto, what
was your last jsb with themn?

A I was Director of Special Projects in the

Depvartment of Medicine and Environmental Health.

Q In St. Louils?

A Yes.

Q Where did you attend college?

A Shurtleff College In Alton, Illinois.
Q And what degree did you receive?

A A.B.

JAMES MAY REPORTING SERVICE

! 2




1KY
PZ .

Monsanto

LAaw DEPARTMENT

Monsanto Company

800 N. Lindbergh Boulevard
Sl Lous. Missoun 63167
Phone: (314) £§93-1000

March 16, 1990

Ms. Carol Van Strum
7493 E. Five Rivers Road
Tidewater, Oregon 97390

Re: Mortality Studies of Nitro Plant Populaﬁion
Dear Ms. Van Strum:

Please find enclosed copies of the two mortality studies
referenced during our telephone call today. I have also enclosed
for your review, copies of the trial record regarding Dr. Roush
and Dr. Suskind which relate to those studies. I have also
included in this packet a chart which was prepared during the
trial to illustrate for the jury the statistical manipulation
which was being undertaken by the plaintiffs' lawyer to
artificially create the impression that there was an excess in
cancer mortality at the Nitro Plant when as explained by both Dr.
Roush and Dr. Suskind; the actual study data would lead to the
opposite conclusion.

If you have any further questions regarding this litigation or
the matters addressed in this correspondence, please feel free to
give me a call at (314) 694-2821.

Sincerely,

)lwg 4&%
David F. Sn1Vely 5\;::>

DFs/dlr
Enclosures

CC: Dan Bishop w/o enclosures
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CAROL VAN STRUM
Science Writer
7493 East Five Rivers Road
Tidewater, Orsgon 97390
Talephone: (503) 528-7151 Telefax: (via voicel ins)

April 2, 1990

David Snively

Law Department

HMonsanto Company

800 N. Lindbergh Boulevard
St. Louis, Missouri 63167

Re: Information request
Dear Mr. Snively:

Thank you for the materials you sent from the
Kemner case record. They are very informative, and I
appreciate the trouble you took to copy them for me.

Would it be possible for you to copy page 2 of the
Monsanto Offer of Proof for me? It was missing from
the copy of the Offer that I received.

I also have a guestion about one document that
puzzles me. The attached copy of Table 8 was stapled
into the copy of the 1983 Zack and Gaffey study that
you sent me, in front of page 586 (Table 9) of the
study. There is no exhibit number on this page; is it
part of some other document in the record of the Kemner
case? I would be most grateful if you could send me a
copy of the document it is from.

Thank you again for your courtesy and help.

Sincerely.,

Carol Van Strum
CVS:cvs

attachmant

PR ——— e ————— - e - e e e B g o
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Expoacd Hon-Exposed
Cauae of Death Ohserved Expected PHR Obaerved Expected PHR
All casuses of death 58 58.00 100 89 83.00 100
All mslignant neoplasas 9 10,94 82 v 21 17,19 122
1 Buccal cavity and pharynx 0 0,J8 o0 -F}:‘é ] D.64 0 !
Digestive argana and peritoneun 0 2.80 (] Q_" -gv\: k] 5.74 52 L
Stamach 0 0.52 0 -b:" ’-f:’z'" ) 1.06
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All other digestive argana 0 2.09 0 oYLt 3 4,29 70 -
Respirstory systea 6 3.78 159 - ﬁ 4 5.58 72 ’
Luag 6 3.57 168 )s7s 4 5.26 76 ;
All other respirstory orgaos D o.21 0 0 0.39 o .
. Skin 0 0.29 0 a 0.35 0 .
' Genltourinary orgsus 2 0.96 208 10 2.10 170+ )
Bladder 2 0.22 909 7 0.65  1077%
j All other genitourinary organs 1] 0.74 0 3 2.05 146 .
{ Lyophatic and hematopoletic tissue 0 1.35 0 1 2.07 48
[ Other sites CT‘,- 1.38 72 . 3 2.12 142 i
I Discazes of the nervous system and sense organg K} 0.61 0 1] 0.83 0 i
! Discasen of the circulatory systea n 26.48 117 ‘5-2 47.37 110 I
) | Arterionclerctic heart diseane, Including CID 27 19.72 137 43 33.63 128 l
! All other disenges of the circulatory system 4 6.76 59 9 15.66 sy :
E Dincases of the reapiratory system 2 2.67 75 4 6.49 62 E-
, Diaeases of the digestive systen 1 o .10 27 2 4,06 49 :
{ All othee dizcases ' 3 4.3 70 2 6.70 30 |
* Externsl causes of death 12 9.29 129 8 9.28 86 :



Monsanto

Monsanto Company

800 N. Lindbargh Boulevard
St Louis, Missouti 63167
Phone: (314) 694.1000

April 11, 1990

Carol Van Strum

Science Writer

7493 East Five Rivers Reoad
Tidewzter, OR 97390

Re: Information Request
Dear Ms. Van Strum:

Thank you for your correspondence of April 2, 1990. Please find
enclosed a copy of the missing page from Dr. Suskind's offer of
proof. The other material which you referenced in your letter
was inadvertently included with materials previously forwarded to
your office. It is not a portion of a document in the court
record of the Kemner case.

To bring you current with the status of that case, I note that
the Kemner appeal was argued last week by the parties. Monsanto
remains confident that the verdict will be reversed when the
decision is issued by the Illinois Appellate Court.

Sincerely,

el b S e

David F. Snively

A:DFS-046.¢ch
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AO 88 {Rev. 1/84) Subpoena in a Civil Case

Issued by the

UNITED STATES DISTRICT COURT

EASTERN MISSOURT

DISTRICT OF

WILLIAM R. GAFFEY
s V.

PETER MONTAGUE and
ENVIRONMENTAL RESEARCH FOUNDATION, INC.

SUBPOENA IN A

-

1
CASE NUMBER:

TO: Dan R. Bishop. .

14796 Timber Bluff Drive
St. Louis, MO 63017

CIVIL CASE

91-1938-6-CES.

» D YOU ARE COMMANDED to appear in the United States District Court at the place, date, and time specified below to

testify in the above case.

PLACE OF TESTIMONY

COURTROOM

DATE AND TIME

@ YOU ARE COMMANDED tc appear at the place, date. and time specified below to testify at
the above case.

the taking of a depaosition in

PLACE OF DEPOSITION

Leritz, Plunkert & Bruning, One City Centre, Suite 2001
St. Louis, MO 63101

DATE AND TIME
October~31, 1994
9:30 a.m.

@ YOU ARE COMMANDED to produce and permit inspection and copying of the following documents or objects at the

place, date, and time specified below (list documents or objects):

See Attachment "A"

PLACE

Leritz, Plunkert &“Brunlng, One, City Centre, Sulte 2001
St. Louis, MO 63101

DATE AND TIME
October 31, 1994
9:30 a.m.

D YOU ARE COMMANDED to permit inspection of the following premises at the date and

time specified below.

PREMISES

DATE AND TIME

Any organization not a party to this suit that is subpoenaed far the taking of a deposition shali designate one or more
officers, directors, or managing agents, or other persons who consent to testify on its behalf, and may set forth, for each

on designated, the matters on which the pérépn will testify. Federal Rules of Civil Procedure, 30(b) (6). N

(INDICATE IF ATTORNEY FOR PLAINTIFF OR DEFENDANT)
Eftorney.for-Environmental
Research Foundation, Inc.

OFFICER SIGNATURE AND

DATE

October-4, 1954

ISSUING OFFICER'S NAME, ADDRESS AND PHONE NUMBER
Edward M. Roth, One City Centre, Suite 2001
St. Louis, MO 63101  (314)231-9600

(See Rule 45, Federal Rules of Civil Procedure, Parts C & D on Reversa)
lf action is pending in district other than district of issuance, state district under case number.
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" PRQOF OF SERVICE

i . DATE -
il ] \

1
1
SERVED | i

PLACE

i
1
i

SERVED ON (FRINT NAME)
' i

1

MANNER OF SERVICE

, ]
SERVED BY (PRINT NAME)
1

TITLE

| |

DECLARATION OF SERVER

|declare under penalty of perjury under the laws of the United States of America that the foregoing information

contained in the Proof of Service is true and correct.

|'
Executed on
! DATE

|
‘ !
f !
| !
| |
¢ |
| .
|

SIGNATURE OF SERVER

ADDRESS OF SERVER

Rule 45, Federal Rules of Civil Procedure, Parts C & D:

(c) PROTECTION OF PERSONS SUBJECT TO SUBPOENAS.

{1) A party or an attorney responsible for the issuance and service
of a subpoena shall take reascnable steps to avoid imposing undue
burden orexpense on a persoh subject to that subpoena. The courton
behalf of which the .subpoena was issued shall enforce this duty and
impose upon the party or attorney in breach of this duty an appropriate
sanction which may |ncIude but is not limited to, lost earnings and
reasonaf:le atte ey s fee.

(2) (A)A pe son commanded to produce and permit inspection
and copying of |designated books. papers, documents or tangible

things. or inspeption of premises need not appear in person at the'

place of produc*tnon or inspection unless commanded to appear for
deposmon heanngjor trial.

(B) Subject’| |to paragraph (d)(2) of this rule, a person
comimanded to produce and permit inspection and copying may,
within 14 days aj er; service of subpoena or before the time specified
for compliance such time is less than 14 days after service, serve
upon the p or attorney designated in the subpoena written
objection to inspectlon or copying of any or all of the designated
materials ar of the premises. If objection is made. the party serving
the subpoena sl all1not be entitled to inspect and copy materials or
inspect the prermses except pursuant to an order of the court by

which the subpoena was issued, if objection has been made, the party
serving the subpoena may. upon:notice to the person commanded to
produce. movelat any time for an order to compel the production.
Such an order tp compel production shall protect any person who is
not a party or an officer of a. party from significant expense resulting
from the lnspecnor} and copying commanded.

(3), (A)On timely motlon the court by which a subpoena was
issued shall quash or modify the subpoena if it

.I [1) fails ito allow reasonable time for compliance;
(ii) rpquures a person who is not a party or an officer of a
party to ‘travel to a place more than 100 miles from the place where
that person ressdes is employed or regularly transacts business in

.4 |
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person, except that, subject to the provisions of clause (c} (3) (B) {iif}
of this rule. such a person nay in order to attend trial be commanded to
travel from any such place within the state in which the trial is held, or
(il requires disciosure of privileged or other protected
matter and no exception or waiver applies, or
{iv) subjects a person to undue burden.

{B) If a subpoena

(i) requires disclosure of a trade secret or. other
confidential research, development, or commercial information, or

{ii) requires disclosure of an unretained expert’s opinion or
information not describing specific events or occurrences in dispute
and resulting from the expert's study made not at the request of any
party, or

{iii} requires a person who is not a party or an officer of a
party to incur substantial expense to travel more than 100 miles to
attend trial. the court may, to protect a person subject to or affected
by the subpcena. quash or modify the subpoena, or, Iif the party in
whose behaif the subpoena Is issued shows a substantial need for the
testimony or rnaterial that cannot be otherwise met without undue
hardship and assures that the person to whom the subpoena is
addressed will be reasonably compensated. the court may order
appearance or production only upon specified conditions.

(d) DUTIES IN RESPONDING TC SUBPOENA.

(1) A personresponding to a subpoena to produce documents shall
produce them as they are kept in the usual course of business or shall
grganize and label them to correspond with the categories in the

emand.

{2) When information subjest to a subpoena is withheld on a claim
that it is privileged or .subject to protection as trial preparation
materials, the claim shall be made expressly and shall be supported by
a description of the nature of the documents, communications, or
things not produced that is sufficient to enable the demanding party to
contest the claim.



ATTACHMENT A

At the time and place set by the attached subpoena for your
deposition to be taken, produce the following records for
inspection and copying to the extent that you or your attorney have

them in your possession, custody or control.

1. All documents constituting (a) minutes of
meetings, (b) reports by or to or (c) communications from,
to' or among members or staff of the committee sometimes
referred to as the "Nitro Health Study Task Force" which
discuss or refer to any activiety contemplated or undertaken
by the Task Force.

2. All documents discussing or referring to the
creation, composition, organization, resources, mission, or
purpose at any time of the committee sometimes referred to
as the "Nitro Health Study Task Force."

3. All documents constituting or referring to
préss releases, "backgrounders," position papers, or public
relations documents disseminated by any Person, including
without limitation Monsanto Company or any chemical or paper
industry trade or lobbying organization, to any Person,
including without limitation any news organization, labor
organization, medical association, governmental agency or
governmental representative, or private public health
agency, which discuss or refer to the Zack/Suskind or
Zack/Gaffey studies or to the mortality experience at any
time of any portion of the population of workers at Monsanto
Company's Nitro, West Virginia plant exposed or potentially
exposed to dioxin or other substances found in association
therewith.
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4. All documents constituting or referring to
news or other media reports or accounts (including print and
broadcast news media and scientific or public~health media)
of the Zack/Gaffey study.

5. All documents constituting, discussing or
referring to the presentation of the report of the
Zack/Gaffey study at the 1981 International Pioxin
Symposium, including documents actually presented at that
conference.

6. All documents constituting, discussing or
referring to public presentations, speeches or statements,
or statements to the press by William R. Gaffey concerning
{a) the mortality experience at any time of workers at
Monsanto Company's Nitro, West Virginia plant exposed or
potentially exposed to dioxin or other substances found in
association therewith, including, without limitation, the
presentation made by William R. Gaffey before the American
Medical Association, Council on Scientific Affairs' Advisory
Panel on Toxic Substances, 17 November 1983 and (b) other
matters within the field of occupational or public health.

7. All documents discussing or referring to
allegations of fraud, dishonesty, incompetence, or
scientific inadequacy or irregularity in any of the Nitro
worker studies or their authors, including, without
limitation, all communications relating or referring to Dr.
Cate Jenkins' allegations or comments regarding any of the
Nitro Worker Studies performed by or for Monsanto Company.

8. All documents constituting, relating or
referring to critiques, criticisms, reviews, or
investigations of William R. Gaffey in connectien with any
of the Nitro worker studies. '
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9. All documents constituting, discussing or
referring to Marcie Strauss's "Verbatim & Critique,"

.including, without limitation, documents and communications

used in its preparation and dissemination.

10. All attachments and materials that
accompanied Marcie Strauss June 4, 1987 letter to br.
Marilyn Fingerhut, a copy of which is appended as EXHIBIT
e hereto.

11. All documents, including records of
communications, which refer to this lawsuit, including,
without limitation, any communications between William R.
Gaffey and George Roush or any other Person.

12. All scholarly papers (reports, summaries,
surveys, etc.) authored or co-authored by William R. Gaffey,
whether ultimately published or unpublished.

13. All documents (including audio or video
recordings, press reports, personal communications, etc.)
discussing or referring in any way to William R. Gaffey's
character or integrity.

14. William R. Gaffey's Monsanto Company
personnel file and/or any documents known to have been
placed in it at any time that are no longer in that file,
including, without limitation, documents which discuss or
refer to the reasons or purposes for which he was originally
hired and subsequently employed by Monsanto Company and his
job responsibilities at any time.
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15. All documents relating or referring to the
designation of William R. Gaffey as an expert witness in any
litigation relating to dioxin, including in connection with
the cases consolidated with and including Adkins et. al v.

Monsanto Company.

16. All documents which discuss, refer to or
record the payment of money to William R. Gaffey since his
retirement from Monsanto Company.

17. All documents constituting or referring to
payments, directly or indirectly, by Monsanto Company, to
the law firms of Coburn & Croft or Lewis, Rice & Fingersh or
otherwise for the benefit of plaintiff William R. Gaffey in
connection with this lawsuit, including without limitation
agreements under which Monsanto, directly or indirectly, has
paid legal fees to either Coburn & Croft or Lewis, Rice &
Fingersh, reimbursed William R. Gaffey for such legal fees,
or otherwise compensated or made payment to Gaffey or his
attorneys for matters relating to this lawsuit, from the
inception of the lawsuit to the present.

18. All documents marked for identification at
the depositions in the cases consolidated with the including
Adkins et. al v. Monsanto Company of Ferdinand C. Meyer,
Monte C. Throdahl, Clayton F. Callis and William R. Gaffey,
as indicated in part by the pages appended hereto and
identified, collectively, as Exhibit "D",

19. Except to the extent already produced
pursuant to the foregoing requests, all affidavits or
transcripts (including, if available, notary certification
page) of testimony (whether given at trial or deposition) by
Judith Zack, Mary Gaffey, William Gaffey, Jan Yung, Raymond
Suskind, George Roush, Clayton Callis, Monte Throdahl, Dan
Bishop, and Ferdinand C. Meyer, together with copies of any
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exhibits identified or discussed by or presented to such
witnesses during testimony or in such affidavit.

20. All communications between William R. Gaffey
and any Person discussing or referring to any of the Nitro
studies.

21. All communications between Judith Zack and
any Person relating or referring to any of the Nitro
studies.

22. All reports of conclusions and analyses of
the Zack/Gaffey study, including, without limitation, prior
drafts of the study report finally published.

23. All proposals, contracts, study plans,
rationales, protopols, progress reports, for the
Zack/Suskind study or any antecedent study however
denominated considered in its completion, whether completed
or not, including any and all amendments, corrections, or
other alterations to any of the foregoing, as well as all
documents which refer to any of the foregoing.

24. All proposals, contracts, study plans,
rationales, protocels, progress reports, for the Zack/Gaffey
study or any antecedent study, however denominated, relied
on or considered in the completion of the Zack/Gaffey study
(whether such antecedent study was completed or not),
including any and all amendments, corrections, or other
alterations to any of the foregoing, as well as all
documents which refer to any of the foregoing.

25. Except to the extent already produced in
response to the foregoing requests numbered 22 through 24,
all documents constituting or referring in any way to any
and all epidemiologic studies, investigations, tests, etc.,
however denominated and whether actually completed,

5
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partially completed, proposed, or hypothesized, that did or
would examine in whole or in part the mortality experience
at any time of the population of workers at Monsanto
Company's Nitro, West Virginia plant exposed or potentially
exposed to dioxin or other substances found in association
therewith, together with any control groups ("worker
mortality studies"), including by way of example but without
limitation (i) The Zack/Gaffey study, (ii) The Zack/Suskind
study (iii) The study described in the published report of
the Zack/Suskind Study as "an analysis of the chloracne
cases and exposures not associated with this accident but
rather with the normal TCP/2,4,5-T production processes";
(iv) The study performed by the National Institute for
Occupational Safety & Health combining a Nitro worker
population with populations from other plants and companies
(including the "Dioxin Registry Report" for the Nitro
plant); (v) the workers' union study conducted by or through
Mt. Sinai Hospital.

26. Except to the extent already produced in
response to the foregoing requests numbered 22 through 25
above, for each such study responsive to the foregoing
requests, all records constituting or referring to: (a) any
and all proposals, study plans, rationales, contracts,
classification criteria, protocols, drafts and progress
reports ("study documents"), including for each such study
document actual or suggested amendments or corrections
thereto or critiques thereof; (b) any and all records
generated as part of the effort to hypothesize, propose,
justify, design, or perform each study; and (¢) any and all
records generated by, between, among, directed to, or
received by each study participant or subject that discuss
or refer to any such study in any manner, including all
records of Monsanto Company's "Nitro Health Study Task
Force."



27. All documents referring to the table and
handwritten notes titled, "Table 9 Observed and Expected
Number of Deaths during 1955-1977 by Cause and 2,4,5-T
Exposure Category Showing Proportional Mortality Ratios
(PMRs) (Not Including Deaths from TCP Incident)", a copy of
which is appended as EXHIBIT “E" hereto.

28. All communications discussing, describing or
referring to whether or not a follow up to the Zack/Suskind
study should consist of an "analysis of the chloracne cases
and exposures not associated with this 1949 accident but
with the normal TCP/2,4,5~T production processes" as
proposed in the Zack/Suskind study.

29. All communications discussing, describing or
referring to the participation of William R. Gaffey in any
of the Nitro Worker studies, including without limitation
the participation of William R. Gaffey in any of the Nitro
Worker studies during the period he was employed by Stanford
Research Institute or other academic institution.

30. All communications discussing, describing, or
referring to the actual or proposed participation of Raymond
Suskind in what became know as the Zack/Gaffey study,
including, without limitation, documents which refer to any
decision to omit Raymond Suskind as a co-author of what
became the Zack/Gaffey study.

31. All communications referring to any follow-up
study (actual or contemplated) to the Zack/Suskind study
concerning the mortality experience at any time of the
population of workers at Monsanto Company's Nitro, West
Virginia plant exposed or potentially exposed to dioxin or
other substances found in association therewith, together
with any control groups, including any communications to
which Raymond Suskind, George Roush, Marcie Straus, Dan
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Bishop, Ferdinand C. Meyer, Monte C. Therodahl, Clayton F.
callis or Richard@ Mahoney, members of the "Nitro Health
Study Task Force," or representatives of the National
Institute for Occupational Safety and Health, the
Environmental Protection Agency, the United States
Department of Justice, or any other agency of government
(Federal, state or local) were participants or recipients.

32. All minutes of meetings of the Monsanto
Company Board of Directors, Corporate Management Committee,
Corporate Administrative Committee, any committee, task
force, or other group created by or reporting to the
Monsanto Company Board of Directors or any committee or
subdivision thereof or any management-level group, which
discuss or refer in any way to (a) any mortality study
responsive to requests 1 through 4 above, (b) 2,4,5,-T, (c)
trichlorophenol, (d) dioxin, (e) Agent Orange, (f)
defendants in this action, (g) Rachel's Hazardous Waste
News, including without limitation #171, (h) William R.
Gaffey, or (i) Judith Zack, together with any reports or
documents reviewed or considered by any of the foregoing
committee's or groups or any of their members in preparation
for, during or as a result of such topics being discussed,
presented to or considered by any such committee or group.

33. All documents constituting or referring to
communications between Dr. Raymond Suskind (or any person
acting on behalf of Monsanto) and any Person concerning the
position of the American Medical Association (or of any body
affiliated therewith) on the hazards of dioxin.

34. All records that refer to studies responsive
to requests numbered 22 through 24 above, including records
of communications with the press or public officials or
employees of public agencies, peer reviews, records of
litigation, post-study records, and any and all records
reviewing, criticizing, or otherwise discussing or referring

- mepe
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to the possibility of fraud, scientific irregularity or
invalidity, inaccuracy, or incompetence in the conduct of
each such study.

35. Except to the extent produced in response to
any other request made herein, all documents constituting or
referring to reviews, critiques or investigations of the
Nitro Workers studies performed by Persons other than
Monsanto employees, including without limitation, peer
reviews and any investigations by the U.S. Environmental
Protection Agency or other governmental agencies into
matters relating to the Nitro worker studies, whether civil
or criminal, actual or contemplated.

36. Except to the extent produced in response to
any other request made herein, all documents constituting,
discussing, or referring in any way to sampling and analyses
of acnegens, dioxin, or other materials associated therewith
at or near the Nitro plant, including but not limited to
such efforts by Monsanto, the U.S. E.P.A., or any other
entity, including (a) all sample plans, maps and other
sampling site identification records, sample decoding
information, protocols, sample handling and destruction
records, laboratory communications, and analytical results;
and (b) all affidavits or transcripts of testimony at trial
or deposition, including all exhibits discussed or
identified thereby, of all people who have testified in any
case or proceeding about contamination of the Nitro plant
premises with acnegens, dioxin, or other materials
associated therewith.

37. Except to the extent produced in response to
any other request made herein, all documents constituting,
relating or referring to internal (Monsanto or Kettering)
reviews, critiques or investigations of the Nitro worker
studies, including, without limitation, investigations
performed by Monsanto or any Person on behalf of Monsanto
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into whether any or all of the Nitro worker studies were the
product of fraud, dishonesty, incompetence or scientifically
irregularity.

38. All documents discussing or referring in any
way to any demand for retraction from Peter Montague of
statements claimed to be defamatory.

39. All documents constituting or referring to
any demand of retraction (actual or contemplated) of
allegations of fraud or scientific inadequacy attributed to
the Nitro worker studies or their authors, together with any
such retraction actually made by any Person.

40. All documents which refer to the taking of
any legal or public-relations action, actual or
contemplated, against any person, other than defendants
Peter Montague and Environmental Research Foundation, who
published criticisms of the Nitro worker studies.

II.
DEFINITIONS AND INSTRUCTIONS
Please interpret each of the preceding discovery
requests in accordance with the following special
definitions and instructions, as supplemented by the Federal
Rules of Civil Procedure, the Federal Rules of Evidence, and
jurisprudence thereunder;

A. "Produce” means to produce any and all
originals and any and all non-identical copies of the same
document described in its or their most complete form,
including, without limitation, any and all surviving
portions thereof, and including any and all annexes,
appendices, tabs, exhibits, indexes, cover sheets,
transmittal letters, or other documents found attached to or

10
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in the same file with the same document or documents,
including without limitation, whenever available, the file
identification and identificatfbn of the system of records
in which each document and any and all copies are found.
Wherever you are asked to produce affidavits or trial or
deposition transcripts, also produce any and all exhibits
thereto.

B. The words "document" or "record" shall have
the same interpretation as "documents or other things"
within the meaning of Fed. R. Civ. P. 34, and shall also
include all drafts, alterations, modifications, changes or
amendments thereof.

C. The term "person" or "persons" includes not
only natural persons, but also all forms or organizations
including without limitation unincorporated associations
partnerships, corporations, joint ventures, proprietorships,
firms, syndicates, and all subsidiaries, affiliates,
divisions, departments, branches or other units thereof.

D. The term "communication" refers to any written
or oral transmission of information, belief or opinion,
including any correspondence, letters, telegraphs, telexes,
notes, memoranda, reports, circulars, press releases,
discussions or conversations.

E. The connectives "and" and "or" shall be
construed either disjunctively or conjunctively or both as
necessary to bring within the scope of the discovery request
all records that might otherwise be construed to be outside
of its scope.

F. Where words or terms are not defined, they

shall be given their common and accustomed meaning within
the context stated.

11
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G. The words "dioxin or "dioxins" mean any or all
of the congeners, homologues, or isomers of the mono-
through poly- chlorinated classes of dibenzo-p-dioxins or
dibenzofurans.

H. For purposes of this discovery request, the
words "dioxin" or "dioxins" shall also include 2,4,5-T and
trichlorothenol or any waste byproducts thereof.

I. The phrase "Zack/Gaffey study" shall encompass
the final published report of the purported study exhibited
hereto as EXHIBIT “A", as well as other study designs or
results contemplated, performed, or generated as a follow-up
mortality study to the Zack/Suskind study.

J. The phrase "Zack/Suskind study" shall
encompass the final published report of the purported study
exhibited hereto as EXHIBIT "B", as well as other study
designs or results contemplated, performed, or generated in
connection with that study as finally published,
irrespective of whether such designs or results were
incorporated in the study as finally published.

K. The phrase "Nitro worker studies" shall
encompass not only the Zack/Gaffey study, and the
Zack/Suskind study but also any or all other epidemiologic
studies, investigations, tests, etc., however denominated
and whether actually completed, partially completed,
propesed, or hypothesized, that did or would examine in

- whole or in part the mortality experience at any time of the

population of workers at Monsanto Company's Nitro, West
Virginia plant exposed or potentially exposed to dioxin or
other substances found in association therewith, together
with any control groupsepidemiologic studies.

L. The term "Monsanto Company" shall encompass
Monsanto Company together with all subsidiaries and.
divisions thereof. '

12
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PREFACE

Increasing international concern is being expressed regarding
the contamination of the environment with polychlorinated dibenzo—p-
dioxins (PCDDs) and polvchlorinated dibenzofurans because cerrain of
these chenicals have been shown to be highly toxic to animals and
are ubiquitous in the environment. They are known to be distribured
as contacminants of comzercial products and as by-products from coo-
bustion processes.

A considerable volume of inforwmarion has accuzulated on these
chemicals in the past two decades, particularly for the mostr toxic
of them, 2,3,7,8-tetrachlorodibenzo-p~dioxin (2,3,7,8-TC23).
However, this body of knowledge has not succeeded in resolving
genuine judgmental differences anmung experts in the field as to the
degree of hazard ro humsn health and the enviroament. In linhr of
the widespread public coacern, it is clearly imperative to coxme €3
grips with the continuing scientific controversy, te revievw the data,
assess the issues, to see wvhere areas of agreepent exist, and where
further research is needed to resolve remaining areas af disagree- *
ment. . s

This volume represents an effort ro contribute to these goalBl T
The volume contains the Proceedings from an International Symposiuz -
on Chlorinated Dioxins and Related Compounds which was held October.
25 to 29, 1981, in Arlington, Virginia. The objectives of the meet- -
ing vere ro bring together sclentists from a wide range of disci- >
plines, all of whom were directly ccncerned vith one aspect or
another of the dioxin problem, to Treview the existing informationm,
evaluate controversial data, presentr new dacta, identify areas of
agreement, and indicate direcrions for future research. The 56
papers anrd-panel reporcs that comprise this volume restify ro che
success of the Symposius. '

The nee:ing was divided into nine sections:

Definition of the Problem
Analytical Chexistry
Environmental Cheoistry
Animal Toxicology

"LINDA FALE INSRARY |
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CoplvnioriinenR i Qe 1ent. Aesedre i Y 575-9/¢

A MORTALITY STUDY OF WORKERS EMPLOYED AT THE

HONSANTO COMPANY PLANT IN NITRO, VEST VIRGINIA
Judith A. Zack and Willian R. Gaffey

Honsanto Company
St. Louis, Missouri USA

The compound 2,3,7,8-tetrachlorodibenzo—p-dioxin (TCDD} is a
highly toxic impurity that is formed in trace quantities during the
production of 2,4,5-trichlorophenoxyaceric acid (2,4,5-T)}. Exposure
to TCDD can cause chloracne, a skin disorder characcerized by
comedones, cysts, and abscesses.! Outbreaks of chloracae have beez
reported amcng workers associated with the production of 2,4.5-T azd
2,4,5-T based producrs. Such incidents resulting from beth accidenta
and routine occuparional exposures have been reported from several
countries.?

The first reported industrial accident involving exposure to
TCDD occurred in 1949 at the Monsanto Company plant in Nitro, Wwest
Virginia. A total of 122 employees developed symptoms of chloracne
following a trichiorophenol (TCP) process accident. An undetermined
nucber of other employees developed syaptoms of chloracne resulting
from exposure to the regular operations concerned with 2,4,5-T pro-
ducrion over the period 1948-1969.

Between 1949 and 1953, Ashe and Suskind?'“ cxamined thirtyv-
eight Nitro plant employees with chloracne. Twelve of these had
developed symptoms of chloracne directly following the 1949 TCP zecei-
denc; twenty-six other chloracne cases had resulted from exposure to
the regular 2,4,5-T producrion operations. In addizion to chloracce,
other signs and symptoms were observed in this group. These includec
severe aches in the lover extremities, fatigue, nervousness and
irrirabilicy, loss or decrease of libido, dyspnia, and vertigo.

These findings are consistent with those that have been reaported ir.
other indusctrial incidents.® .
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"Rubber Service Laboratories purchased the plant as war surplus and

876 J.A.ZACK AND W. R GAFF!

To exacine the chronic health effects of exposure to TCDZ, a
portality scudy of the Nitro plant employees whe had developed
symptoms of chloracne following the 1949 TCP accident was conczzte
The study cohort was comprised of 121 of the 122 chloracne cases:
one female who vas living as of the endpoint of the study was exc!
from analysis. At the time of the incident, it was assumed that t
syoptoms were caused by exposure to unknowvn products of decocprsit
From today's vantage point, these symptoms suggest exposure te TCL
The 12l-member study cohort, vith a presumptive high-peak exposure
to TCDD, was followed for mortaliry through 1978. The entire eche
was traced: thirty-two deaths were observed and eighty-nine person
wvere confirped as living. Analysis indicared no excess in totsl
portality or in deaths from malignant neoplases.

The study presented here examines the mortality of Nitro plan
wvorkers who were assigned to an area of TCP or 2,4,5-T production,
with potential for exposure to TCDD. The wortality of these warke
is examined in the context of the mortality experience of the tota
Nitro plant worker population.

——

The Monsanto Nitro plant began operations in 1922, vhen tke
began production of chemicals and additives for the groving rubtber

indusctry. In 1929, Monsanto Company purchased the Nitrao plarnt fre:

the Rubber Service Lzboratories and entered the rubber chemicals i
business. Over the years, the Nirro plant has diversified to vher: |
it nowv produces agricultural chemicals, paper chemicals, plasticizi
fine chemicals, and intermediates, in addition to rubber chezicals.
The plant is- sitvated in the Kanawha River Valley, an area contaia:
one of the largest concentrations of chemical production facilitle:
io the United Startes. . -

0f the many chemicals used over the years at the Nirro plaat,
one has an established association with the occurrence of canzer ir
man. Para-acinobiphenyl (PAB), used from 1941 through 1952 for use
as a rubber antioxidant and dye intermediate, was shown in 1955 by
Walpole et al.’ to induce bladder cancer in dogs. Im 1955, Melick
et al.® confirmed the carcinogenicity of para—aminobiphenyl tc can
vith the reporting of bladder tumors among workers exposed to this
cheamtcal ‘at two MYonsanto plants. Para-aminobiphenyl was produczed =
one plant and then transferred by tank car to the Nitro plant vhere
additional processing wvas carried out. The minimum duracion cf
exposure reported to have produced a3 bladder tumor 1s 133 days; the
latent periocd has ranged from 15 to 35 years.® An intensive screerc
ing prograo was instituted at Monsanto Company about 1955 to exazir
on a2 continuing basis, all workers exposed to this chezical. Sever
deacths from bladder cancer have occurred among Nitro plant ecployee
enrolled in this program. These peven deaths are included in the
present study. '
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Other chemicals with known health effects produced at the Nicre
plant include methylparathion and carbon disulflide. The acute effec::,
of exposure to each of these chemicals have been described?s<c vhile

the chreonic effecets are less well understood. Besides p~aninobipheny:.

several other rubber chemicals are of potential health concern. For

'

all of these, there is insufficient evidence to evaluare their carcig--

ogenicity to man. Tetramethyl thiuram disulfide is considered an
animal carcinogen11 and there is some evidence, although nor suffi-
ciem:I that N-methyl-N,4-dinicrosaniline is also an animal carcin-
ogen. 2  fFor several other rubber chemicals, there is insufficient
evidence to evaluate the carcinogenicity to animals. HNowever., these
chemicals have the potential for forming nitrosawmines, certain of
which are known animal carcinogens.!? 2inc dimethyl dithiocarbamate.
tetramechyl thiuram disulfide and tetramethyl thiuram monosulfide
have the potential to form N-nitrosodimethylamine, N-Nircrosomorpho—
line has been found in product samples of 2-{wmorpholinothic) ben-—
zothiazole and 4,4'=dithicdimorpholine (Frisone, G.J., The General
Tire and Rubber Company, unpublished data),

Although several of the chemical cowmpounds produced or used at

. w—v. -the Nitro plant over the years have been associated with adverse

health effects, no atrewpt has been made to relate chemical exposure
to mortality with the exception of decedents exposed to the TCP or
2,4,5-T operations and potentially exposed te TCDD. As a result, the
only specific hypothesis that can be tested i1s whether a relacion-
ship exisrs berween porential TCDD exposure and propertional mertal-
ity, especially for malignant neoplasms. The morrality for this
group is examined in addition to that of the total Nitro plant worker
population. ’

POPULATION AND HETEODS

A study cohort was developed from the Nitro plant consisting of

employees active on or after January 1, 1955 wvith one or more years

of employment on the hourly roll prior to Decemter 31, 1977. Salaried
persounel who had never worked on the hourly roll were excluded froz
study because many of these employees had no appreciable exposure to
the plant environment. and, for the most part, their exposure cannot
be determined from plant records. Females and non-white males vere
also excluded because of their small pumbers.

The cohort was assecbled using government earnings reports,
independent of the plant work history records. Annual earnings
Treporcts were available on a computer file from 1951 through 1877.
Names and social security nucbers were identified from this source.
Work history records were used to supplement the earnings records.
Information on race, sex, date of birth, date of hire, date of sepa-
ration, and, 1f deceased, 2,4,5-T exposure was abstracted frow these-
records. Ascertainment of 2,4,5-T exposure was confined to decedents
only because it was too tedious to do for the entire cohort. The

i
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information from the work history records was used to determine vhich
nases identified from the anaual earnings records met the cohort
entrance criteria. Enployees identified from the eamings records
vho terminated prior to 1955 were not included in this studv because

work history records for all such employees were not retaimed prior
to this date.

Exposure to 2,4,5-T was determined by assignment to a 2,4,5-T
operation based on the wvork hiszory records. 2,4,5~T exposure was
determined for all but one decedent. Employees holding a job having
plant-wide responsibilities wvith the potential for exposure to
2,4,5-T were, for the purposes of this study, considered to be non-
exposed.

The vital status of each member of the study cohort was deter-
mined using scandard follow-up techniques and ascertained as of
December 31, 1977. Death certificates wvere coded by an independent
mnosologist for the underlying cause of deach, according to the rules
of the Eighth Revision of the Internarional Classification of
Diseases, Adapted. .

Data for the total Nitro plant .study population were analyzed
by the wodified life-table method using the U.S. population as the
standard. With this mechod of analysis, the age-, race-. time=-, and
cause-specific mortality rates for the U.5. general population are
applied to the person-years lived classified by age, race. and tice.
A standardized mortality ratio (SMR) was calculated for 23 selected
causc of death categories. Cause-specific SMR's for 15 selected
cancer sites were calculated for subgroups of the total Nitro plan:t
study population defined by date of death, age at death, and year of
hire. The statiscical significance of the deviation in a SMR from
100 wvas tested using the formula: -

standard error of SMR = 100 Vno. observed deatns
no. expected deachs

1f the observed SHMR differed from 100 by 1.96 standard errors,
it vas regarded as significant at the 5X level. A SMR was tested
for significance only vhen the observed number of deaths was five

" Or greater. !

Data for those deceased were also analyzed according to 2,4,5-T
exposure using the proporticnal wortality method. In this case, the
expected number of deaths is calculated on the basils of proportions
of deaths observed in the U.S. general population. A proportional
mortality ratio (PMR) was calculated for 23 selected cause-of-death
categories. FMR's were calculated separately for those exposed to
2,4,5-T and for those not exposed. The statistical significance of
the deviation of a PMR from 100 was tested by calculating the 952
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confidence interval for the PMR tur a given cause k according to the
formula:

confidence interval _ N(confidence limits for % of observed deaths)
for PR . expy

vhere N = number of observed deaths for all causes

Both the standardized and proportional mortality analvses were
conducted using the cocputer program developed by Monson.!d The
observed morralirty was compared to that of the United States whice
wale population for the time period of sctudy.

RESULTS

A total of 884 men were identified for study and traced for
deaths through 1977. The entire cohort was successfully traced.
Death certificates were obtained for all deaths. Seven humdred
tventy-one (82X) vere verified as living and 163 (18X) were confirzed

. dead by death certificaces. e h e i e e e maa . .

Tables 1-3 characrerize the total Nitro plant study population
by age at hire, year of hire, and length of employrment. The dis-
tribution of the study population by age ar hire indicartes thar the
workers were fairly young at first hire (Table 1). Seventry-two
percent of the study cchort were hired by age 30. Rone were hired
at age 50 or above.

Table 2 shovs the distribution of the study population by yezr
of hire. The majority of workers (75.3X) were hired during the
period 1940-1959, while smaller pércentages of vorkers were hired
prior to 1940 (10.8%) and afrer 1960 (13.9%).

An examination of the study population by length of employme=n:
indicates a fairly even distribution over the intervals less than
10 years, 10-19 years, 20-29 years, and greater than 30 years
(Table 3).

Observed and expected deaths occurring during 1955-1977 among
the toral Nitro plant study population are showm by cause in Table 4.
The SMR for all causes of death was 103 with 163 deaths observed and
158.10 expected. There were 35 deaths from malignant neoplasms
wvich 30.92 expected, ylelding a SMR of 113, Singificantly elevaced
SHR's were seen for the categories of walignant neoplasms of the
genitourinary organs and of the bladder. The SMR for bladder cancer
was 989 wich 9 deaths observed and 0.91 expected. This excess irn
bladder cancer deaths is reflected in the elevated SMR for maligranz
nioplasws of the genitourinary organs. A significancly elevated
SMR 1is also seen for arteriosclerotic heart disease. There were 79
deaths from this cause with 59.40 expected (SHR = 133). The SMR for
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Table 1. Distribution of Total Nitro Plant Study Population
by Age at Hire

Ape at Hire NHucber Percens
<20 122 13.8
20-29 518 58.6
30-39 191 21.6
40-49 53 6.0
50+ 0 0.0
Total 884 100.0

Table 2. Distribu:ion of Total Ritro Plant Study Populatinn
" by Year of Rire °° e me e -

e

Year of Hire Humber Percen:
Priocr to 1930 21 2.4
1930-1939 74 8.4
1940-1949 361 ’ 40.8
1950-1959 305 © T aa,s
1960-1976 123 ' 13.9
Tozal 884 100.0

Table 3. Distribution of Toral Nitro Plant Study Population
by Length of Employment

Length of Eoployment (vyrs.) Number Percent
<10 225 ‘ ~ 25.5
10-19 213 24,1
20-29 204 23.1
30+ 242 27.4

Total 884 ©100.1




Table 4, CObserved and Expected Number of Deathe
Standardized Hortality Ratfos (SMR'S)

Cause of Death

All cauges of death,

All mallgnant neaplaams

Buccal covity and pharynx
Digestive orpans and peritoneunm

Stomach

Liver

All other digestive organs
Respi{ratory system

Lung

All other respiratory organs
Skin
Genftourinary organa

Bladder

All other genitourinary organs
Lymphatic and hematopoietic tissue
Other aites

Discases of the nervous system and sense organs

Diseases of the circulatory system
Artertosclerotic heart disense, fncluding CHD
~Al!l other diseases of the clrculatory system

Discases of the respiratory system
Discases of the digestive system
All other diamcasca

External causes of death
Numher at rvink: AN4
Perann-years at risk: 13968.7
*n ¢ .05

[




v During 1955-1977 by Cause Showing
for Total Nitro Plant Study Topulation

TCDA Codes
.8th Rev,

140-209
140-149
150-159
151
155-156.
160-163
162-161
172-173
185-189
188

———

200-209

320-189

390-458
410-413

460-519
520-577

800-998

Observed

163
a5

L L I
O e LONOODSSWOD O

— .y O
WM O WO M

X}
Q

Expected

158.10

30.92
1.03
8.65
1.63
D.60
6.42

10.51

+ 9.91
0.60
0.58
3.75
0.91
2,84
3.15
3.25

1.28

82.59%
59.40
23,19

9.13
8.03
10.46
15.69

SHR

101
113

46
61

47
133
141

J2or
989+
106
32
123

1n
133+
564

66

62

4an
127
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other circulatory diseases was significantly lov ar 56. A signific
deficit was also seen for the category of all other diseases where
SHR was 48 wvith 5 deaths observed and 10.46 expected.

Trends for malignant neoplaso deaths with calendar time are =h .
in Table 5. SMR's which increased consistently over the period i%5-
1977 are seen for the categories of all malignant neoplasms and zal .
pant neoplasms of the respiratory system. The SMR for all maligzan
neoplasms rose from 32 to 131. The SMR for malignant neoplasms of
respiracory system tose from O to 172 reflecting a SMR for lung can -
vhich increased from O te 181. Although based on very small nusher:
the SHR for malignant neoplasms of the digestive organs and perissar
consistently decreased over time from 99 to 24. The SMR for maliga:
neoplasns of the genitourinary organs peaked during the period 15£3-
1969. This 1s reflecced in the SHR for bladder cancer which increa:
from 0 in 1955-1959 to a peak of 1471 in 1960-1969 and decreased zo
833 in 1970-1977.

The analysis of observed and expected deaths from malignant ceo
plasms by age at death revealed little in terms of consistent trezds :
with age (Table 6). For most of the cause~of-death categories, zhe
' SHR peaked ar age 45-64 rather than continuing to rise with incraasi
age. Bladder cancer is one category where the SHR renmained high at
zge 65 and over. :

The distribution of deaths from malignant neoplasms by year ef
hire is shown in Table 7. No deaths from malignant neoplascs wvere
observed among workers hired after 1960. The SR for all malignaz:
neoplasms was similar for those hired prior to 1945 and for those
hired in the period 1945-1959. The greatest difference in SHMR's be-
tween those hired prior to 1945 and those hired from 1945-1939 occurs
with bladder cancer. The SHMR for bladder cancer is highest for those
hired prior to 1945 with a SMR of 11l1l.

A pubset of deaths identified from the toral Nitro plant stueds
population was studied separarely. 7Table 8 characterizes the decez-
ents according to 2,4,5-T exposure. Of the 163 decedents, 58 (35.6%)
vere considered to be exposed to 2,4,5-T based on their work histesy
records, while 104 (63.8X) were considered to be non-exposed. The
exposure of one decedent was unkown.

The results of the proportional mortalicy analysis by 2,4,5-T
exposure classificacion are presenced in Table 9. The proportien cf
cancer deaths awong 2,4,5-T workers 1s lover than in the non-exposed
group (PMR: 82 vs, 122). The PMR for lung cancer deaths is sligh:zly
higher in the exposed group (PHR: 159 vs. 117). The proportion ol
deaths due to bladder cancer is higher acong the decedents not ex-
posed to 2,4,5-T. There wvere 7 deaths from bladder cancer among thes:
wotkers wvith 0.63 expected (PMR = 1077). The PMR for bladder cancer
arong decedents exposed to 2,4,5-T was 909 with 2 deaths observed and
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Table 5. Observed and Expected Deaths from Malignant Neoplasms During 1955-1977 by Calendar Time 5
Showing Standardized Mortality Ratioa (SHR'S) for Total Nitro Plant Study Populatlon ;
=
O
-.(
Calendar Time o
9
1955-1959 i 1960-1969 1970-1977 s
Cause of Death Observed Fxpected SHR Observed Expected SHR Obaserved Expocted SHR 9
x
All nalignant neoplasms 1 .13 32 13 11.81 110 21 15.98 131 3
Buccal cavity and pharynx 0 0.11 0 .0 0.41 0 ] 0.50 0
Digestive organs and peritoneum 1 1.01 99 -2 J.48 57 1 §.16 24
Stomach H 0.25 a H 0.70 0 1 0.69 145
Liver 0 0.09 0 10 0.28 0 0 0.23 0
All other digestive organs 1 0.67 149 .2 2.50 80 0 J.24 0
Reapl{ratory syutem 0 0.07 0 4 J.83 104 10 5.81 172 ]
Lung 0 . 0.80 0 4 J.59 111 10 5.52 181
All other respiratory organs 0 0.07 0 . 0 0.24 0 0 0.29 0
Skin 0 0.07 0 0 0.23 0 0 0.28 0
Genitourinary organs 0 0.13] 0 ] 1.37 2365 7 2,05 341
Bladder a Q.09 0 5 0.34 14714 4 0.48 831
All other genitourinary orgnns 0 0.24 0 0 1.0 0 ] 1.57 191
Lymphatlice and hematopoletic 0 0.40 0 '+ 0 1.24 0 1 1.50 67
tissue :
_DOther sltes 0 0.34 0 t 2 1.25 160 2 1.68 119
*p < .05
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fable 6. Obaerved and Expected Deaths from Malignant Ne
Showing Standardized Mortality Ratios (SMR'S) for Total Nitro Plant Study Population

£

Lo

———— e -

6plasms During 1955-1977 by Age at Death

‘ Age at Death

101

(=20~
OCoDwWwooOoOoOOO

3774
1200*
123

106

<45 45-64 65+
Cause of Death Observed Expected SMR Observed Expected SHR Observed Expected SMR
All malignant neoplasma 2 2.39 84 .21 16.85 125 12 11.69
Buccal cavity and pharynx 0 0.06 0 | 0 0.67 0 a 0.31
Digestive organa and peritoneum 0 0.51 0 4 4,58 87 0 3.57
Stomach -0 0.10 0 1 0.85 118 0 0.68
Liver 0 0.02 0 1 0 0.32 0 0 0.24
All other digestive organs 0 0.8 0 i3 1.41 88 0 2,65
Resplratory system 0 0.54 o . 11 6.36 171 k| 3.61
Lung 0 0.51 o, .11 5.99 184 3 3.42
All other respiratory organs 0O 0.01 0 1 0 0.37 0 0 0.19
- Skin 0 0.1 0 0 0.31 0 ] 0.14
Cenitourtnary organs 1 0.20 s00  +; 3 1.43 210 8 2.12
Bladder 1 0.02 5000 12 0.39 513 6 0.50
All other genitourinary organs O 0.18 0 -1 1.04 96 2 1.62
Lymphatic and hematopoletic 0 0.55 0 1 1.60 41 0 1.00
tissuve ' ;
Other s{tes 1 0.40 250 P2 1.90 105 1 0.94
*p < ,05 i
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Teble 7. Observed and Expected Deatha from Halignant Neoplamms During 1955~1977 by Year of Hire
Showing Standardized Mortality Ratios (SMR'S) for Total Nitro Plant Study Populatfon

Couse of Death Observed Expected SMR Observed Expected SMR Observed Expected SHR
All malignant neoplasms 25 21,30 117 10 8.6 1316 0 0.99 0
Buccal cavity and pharynx 0 0.70 o .0 0.31 0 0 0.03 0
Di{gestive orgone and peritoneum 2 6.27 32 2 2.19 91 0 0.19 0
Stomach 0 1.21 a -1 0.39 256 0 0.03 0
Liver 0 0.45 0 1 0 0.14 0 0 0.01 0
All other digentive organe 2 4,61 43 o 1 1.66 60 0 ¢.15 0
Resplratory system 10 7,14 140 T4 3.09 129 0 . 0.27 0
Lung 10 6.73 149 <4 2.93 137 0 0.26 o
All other respiratory organs 0 0.41 0 i 0 0.16 o 0 0.01 0
Skin 0 0.31 0 .0 0.22 c 0 0.05 0
Cenitourinary organs 9 2.90 310 .3 0.76 395 0 0.09 ]
Bladder 8 0.72 1111 "1 0.18 556 0 0.01 0
All other genltourinary organs 1 2.18 L6 ' 2 0.58 345 0 0.08 0
Lymphatic and hematopoletic 1 1.95 51 .0 1.00 0 0 0.20 0
tissue . )
Other altes K] 2,01 148 "1 1.06 94 0 0.16 0
*p < .05 i
Teble 8. 2,4,5-T Exposure Closslfication for Decendents During
' 1955-1977 Among Total Nitro Plant Study Population
2,4,5-T Exposure Classffication Mumber of Deatha Percent
Exposed " 58 35.6
' Non-exposed ' 104 . 63.8
. Unknown 1 - 1.6
Total 16) 100.0
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Table 9, O0Observed and Expected Number of Deaths During 1955-1977 by Cause and
2,4,5-T .Exposurc Category Shoving Proportional Mortality Ratios (PHR'S)

2,4,5-T Expnaure Category

Exposed Non-exposed

Cause of Death Observed Expected PMR Observed Expected PHR
All malignant neoplsama 9 10.94 82 25 20,43 122
Buccal cavity and pharynx 0 0.38 0 0 0.64 0
Digestive organs and peritoneum 0 : 2.80 0 3 5.74 52
Stomach 0 ) 0.52 0 0 1.06 0
Liver 0 | 0.19 0 0 0.39 ©

All other digestive organs 0 2.09 0 3 4.29 10
Resplratory system 6 . 3.78 159 8 6.81 117
Lung 6 t - 3.57 168 8 6.42 125

All other respiratory organs 0 i 0.21 0 0 0.39 0
Skin _ 0 0.29 0 0 0.35 0
Ceni{tourinary organs 2 ' 0.96 208 10 2.70 1330+
Bladder 2 0.22 509 7 0.65 1077%

All other genitourinary organs 0 . 0.74 0 3 2.05 146
Lymphatic and hematopoletic tissue 0 \i 1,35 0 1 2,07 4B
Other aites 1.38 12 3 2.12 142
Diseases of the nervous Bystem and sense organa 0 ! 0.61 0 0 0.8] 0
Piscases of the circulatory system a1 ! 26.48 117 61 $5.34 110
Arterlosclerotic heart disease, including CID 27 [ 19.72 137 52 39,68 131+
All other disenges of the cirvculatory system 4 6.6 59 9 15.66 357

- Diseases of the respiratory system : 2.67 75 4 6.49 62
Dlseases of the digeative gystem 1 3.70 27 4 4,91 81
A1l other discases R ) 70 2 6.70 30
External causcs of death 12 9.29 129 i 9.28__ 8h

58 58.00 104 104.00

Total number of deaths:

——

*p < 05

98S%
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«-22 expected. FMR's for both expusure groups are quite sirilar for
diseases of circulatory and respiratory system. Slight differences
appear in the PMR's between the tvo groups for disecases of the diges-
tive system and all other diseases. However, the PMR's for both
groups are quite low. The PMR for external causes of death is slighel:
higher in the exposed group (PMR: 129 vs. B6). ’

A listing of the cancer deaths among the 2,4,5-T exposed 1{s given
in Table 10. Table 11 listed the cancer deaths among the non-exposed
groug. .

DISCUSSION

The observation made many years ago of an apparent excess in
bladder cancer among Nitro plant vorkers was confirmed and quantified
in the mortality analysis of the total Nitro plant popularion presentec
here. The SMR for bladder cancer was 989 and vas the only statisti-
cally significant SMR among those for malignant neoplasms. The excess
in morraliry is not seen until 1960. The SHMR peaked in the 1960°'s
and declined somewhat in the 1970's. The excess also appeared to be
clustered in those decedencs aged 65 years and older ar death and in
those hired prior to 1945. This would suggest that we should see a
further decline in the SMR for bladder cancer over time.

Although not statistically significant, the SMR for lung cancer
appears to be elevated. The SMR increased with calendar time and wvas
highest in those hired prior to 1945. The elevarion appears to be
clustered in those aged 45-64 years of age at death (SMR = 184) and
does not show a gradient with age. Turther analyses to evaluate
trends In lung cancer deaths as they relate to occupation cannot be
carried out due to limitations in the data collected in this study.

The SMR for diseascs of the circulatory system was elevated at
111. This is most likely a reflection of the higher mortalizy froc
heart disease which has been observed for Charleston, West Virginiz
and Kanawvha County, West Virginia (unpublished data, Neas LY, 1979 aad
Enterline PE, 1979). For the rocal Nitro plant study populaction,
there was a statistically significant excess in deaths from arterio-
Bclerotic heart disease and a deficit in deaths from other circulatory
diseases. This variation in the discribution of deaths from that oI
the U.S. may be due to risk factor or medical care differences in the
plant population and the local area. These may include differences
in smoking habits, the availability and use of medical services and
the specificicry of diagnoses.

The proportional mortality analysis of decedents by 2,4,5-T
exposure classification indicated no unusual patterns of mortzlircy
in the 2,4,5-T exposed. The proportional wmortality ratio (PMR for
malignant neoplasms was low (PMR = B82) in the exposed group. Lung
cancer was the only site among the malignant neoplasms which was
scomewhat higher in the exposed group.
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Table 10. Deaths Due to Halignknt Neoplasms Among
Nitro Plant Workers Expased to 2,4,5-T
. i \

Year of Year of Year of 1st Year of Year of Smoking Cause of Death as Given on
Birth " Nre Expodure Term. Death’ History* Death Certiffcate
1917 1946 1951 1972 1972 ! Gligarettes Carcinoma left lung with

: . metastages (162.1)
. |
1911 1948 1955 1972 1972 Cigarcttes Metastatic carclnoma of the
: lung (162.1)
1916 1946 1959 1968 1968 | Cigarettes Bronchiogenle carcinoma of

right upper lobe (162,1)

]
1901 1944 1956 1963 1973 ! Cigarettes Carcinoma lung with
) : i metastases (162.1)
1911 1941 1948 1971 1975 | Cigarettes Bronchiogenic carcinoma
. vith cercbral motastoses
. . { (162.1)
1922 1945 1948 1972 1973 Non-omoker Branchlogenic carcinoma
" . with metastases (162.1)
1
1923 1946 1950 1972 1972 i Cigarettes Generalized lipessrcoms
: (171.9)
1902 1922 1948 1966 1966 : Non-smoketr Hetastatic carcinoma
. : urinary bladder (188.0)##
1910 1944 1948 1968 1968 i Non-smoker Carcinoma of the urinary
|

bladder (188.0)44

. % Obtained by interview with former covorkers of decedents.
*A Tneluded on the Nitro plant PAB roater. |

-8

889

IFIVO H M ONY NOMZ YT



1
Table 11. Deaths Due to Malignant Neoplasma Among
Nitro Plant Workers Not Exposed to 2,4,5-T

%ﬁ

Swat w ewamas g5 »
P g — - —

Year of

Year of Year of VYear of Smokinp
Birth Hire Termin, Death  Hlatory*
1911 1945 1966 1968 Cligarcttes
1504 1935 1957 1957 Clgarcttes
1899 1529 1959 1960 Pipe
1505 T 1944 1970 1972 Cipgarettes
1909 1941 1962 1962 Clgarcttes
1910 1927 1966 1970 Cipgarcttes
1912 1944 1965 1965 Cigarettes
1915 1937 1977 1977 Clgavrettes
1915 1919 1569 1970 Clparcttes
1894 1944 1960 1964 Hon-smoker
1912 1937 1973 1974 Cigarcttes
1919 1946 1963 1964 Cigarecttes
1301 1933 1962 1977 Cigarettes
1897 1541 1962 1965 Clgarettesn
1898 193] 1962 1965 Smoked years ago
1905 1943 1971 1975 Clgarcttes
1898 1943 1961 1970 Cigarettes
1888 1944 1956 1970 Unknoun
1905 1933 1969 1977 Cigars
1906 - 1946 1968 1977 Cligarettes
1925 1945 1973 1374 Smoked ycars ago
1919 1943 1972 1971 Clgarcttes
1901 1941 1964 1965 Clgars
1501 1943 1966 1977 . Cigarettes
1922 1944 1964 1964 Cigarettes

Cauyse of Death as Glven on
Death Cert{ficate

énrclnomu of colon (151.8)
Carcinoma of liver (157.9)
Intraperitoneal carcinoma (158.9)

Carcinoma
Carcinoma
Pulmonary
Carclnoma
Cotcinoma
Carcinoma
Carclinoma
Carclnama
tarcinoma
Carclinoma
Carcinoma
Carclnoma
Carclnoma

of
of

lung (162.1)
left lung (162.1)

carcinoma (162.1)

of
of
of
of
of
of
of
of
of
of

apex of right lung (162.1)

lung (162.1)
lungs (162.1)
lung (162.1)
lung (162.1)

SHINYOM JO ACNLS ALIMTVLIHOW

urinary bladder (18B8.0)%4

bladder (188.0)4#

uvrinary bladder (188.0)##
urlnary bladder (188.0)4#

bladder (188.0)

Bladder tumor (1B8.0)A4

Carcinoma
Prostatic
Carclnoma
Carclnoma
Hodgkin's

of

bladder (188.0)

carcinoma (185.0)
of prostate (185.0)
ol prostate (185.0)
Discase (201.0)

Qutcosarcoma arislng from left arm (170.4)
Carcinoma of liver b pancreas {197.8)

Mlenorarctnoma (179.0)
A (btained by intervicw with former coworkers of deccdents.
A+ Included on the Nitro plant PAB romter.

€89

v pr—y——




137

-

o ———

- m— ——

r———— e

ESO

. J. A.ZACK AND W. R. GAF

%

The PHR analysis is limited in that an assessment of the toc:

force of mortaliry cannoc be made. The cause-specific PMR's onlv!

approxinate what an SMR analysis would have produced.!® The PMR
analysis presented here estimates the cause-specific risks assoct
with 2,4,5-T exposure a2nd potential TCDD exposure.

plant workers potentially exposed to TCDD with the results of the
study of Nitro workers invalved in the 1949 TCP accident. The wo
involved in that incident had presumed TCDD exposure as evidenced
chloracne. The results of the twvo studies are similar in that ne
shows an excess in deaths from any site acong malignant neoplasaos

or in deaths iroq malignant neoplasms among wvorkers exposed to 2,
These workers were probably exposed to very low levels of TCDD si:
no cases of chloracne were observed. Other studies of workers whe
developed chloracne resulting from TCDD exposure have been conduc:

and have been reviewed.® At the present time, daca from these va:
studies do not constitute corroborative evidence of a cancer risk
man for any particular.cancer BIif@. + — - - - s e e o m—em
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The Mortality Experience

of Workers Exposed to
Tetrachlorodibenzodioxin in a
Trichlorophenol Process Accident

Judith A. Zack, M.P.H., and Raymond R. Suskind, M.D.

A standardized mornality analysis was conducted on
workers exposed to tetrachlorodibenzodioxin in a trichlo-
rophenol process accident at the Monsanto Company
plant in Nitro, West Virginia. One hundred and twenty-one
workers who developed chloracne resulting from this acci-
dent on March 8, 1949, were selected for study. Follow-up
of this group was 100% complete. The standardized mar-
tality ratio for all causes of death was shown to be 0.69,
with 32 deaths observed and 46.41 expected. For the
categories of malignant neoplasms and circulatory
diseases, the standardized montality ratios were 1.00 and
0.68, respectively. Because of the small size of the cohort
and the relatively small number of deaths observed, the
results of this study cannot be considered conclusive.
However, it is important that no apparent excess in total
monality or in deaths from malignant neoplasms or
diseases of the circulatory system was observed in a group
of workers with a high peak exposure 1o tetrachlorodiben-
zodioxin who were followed over 3 period of nearly 30
years. TheTesyfls of XS Stody—will-be-insorpor,
those of a larges - s:udy “which iR mE"m:fe pbnr WOTRERS &%+
posed in the course of 24, S-mChfo.'ophenoxyacem: 2cid

production durmg the period 1948 ro-1969 A lori=t

--—.
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A wide variety of acute and sub-acute health effects
has been reported in workers involved in the manufacture
of 2.4,5-trichlorophenoxvacetic acid _ (2.4,5-T) from
2.4,5-ttichlorophenol (TCP). The most consistent clinical
tinding is chloracne, a skin disease characterized by com-

From |he Department ol Medicine and Environmenial Health Monsanto
Company, 800 N Lindbergh Blvd. St Lloun. MO 61165 [Ms  Zack,
toxdermatogtl and the lasttute ol Environmental Health, Kettening
Laboratary, the University of Cincinnan Medical Center, Cinginnan, OH 45267
IDr Suskind. Dwectoc}

Journal of Occupatioﬁal Medicine/Vol. 22, No. 1/January 1980

ated mlh--

edones, cysts, pustules. and abscesses. Hepatic dysfunc-
tion, penpheral neuritis, disorders ot fat metabolism, and
porphyria cutanea tarda are other frequently reported
findings 1n these workers.! Chloracne has been shown to
be essentially due to 2.3.,7.8-tetrachlorodibenzodioxin
(TCDD).? 2 byproduct in the synthests of 2.4.5-T. The sub
ject of this paper is the chronic health effects of exposure
to TCDD, as reflected in the mortality expenence of a
cohort of Monsanto Company workers who developed
symptoms of chloracne following a trichiorophenol pro-
cess accident at the Nitro, West Virginia, plant 1n 19489,
Production of trichlorophenot began in the fall of 1948
at the Nitro plant. In this process, the reactants
1.2.4,5-tetrachlorobenzene, sodium hydroxide, and
methanol were all added to the autoclave. Heat was ap-
plied and, when the pressure reached the desired point, the
autoclave was vented. On March 8, 1949, about six manths
after production start-up, a violent teaction and decom-
pasition occurred when temperature and pressure within
the autoclave became excessive. The relief valve opened

y and the fumes and tarry residues from the decomposed

contents of the autoclave were discharged into the at
mosphere and into the interior of the building.

Employees who worked in the area of TCP production
or were involved in the clean-up began to develop symp-
toms immediately (ollowing exposure to the material
which was discharged from the autoclave, Symptoms in

cluded eye and respiratory tract irritanon, headache, diz- -

ziness and nausea, and a severe irritant reaction of the ex-
posed skin. After these initial symptoms subsided. the
chloracne and other symptoms became evident. Ashe and
Suskind’™* examined a total of 12 maore severely affected
workers on three occasions during the period of 1949 to
1953. Anather 26 persons with chloracne, apparently not
related to the accident, were also examined in 1953. The

n
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chmecal symptoms, i order ol relauve {requency.* included
acneform lesions: severe pamns in muscles of upper and
lower extrermities, shoulders and thorax on exertion.
fatigue: nervousness and irrtabtity; decrease i Dhbido,
dysprea; vertigo and intolerance to cold On examination,
all of the cases had chloracne Several were severely hyper-
pigmented. espectally on the face. Of the six workers ex-
amined in 1949 and 1950, four had liver enlargement and
one had sensory loss in one foot. Liver impairment as in
dicated by hepatomegaly, lenderness and soreness in the
right upper quadrant and epigastrium and a delayed pro-
thrombin time, was observed.! **

In 1953, four of the six workers examined in 1949 and
1950 were re-examined and six additional workers invoived
in the acadent were also examined. The findings i this
later examination indicated a general regression af both
the cutaneous and noncutaneous symptoms which had
been present earfier. All of the workers showed a marked
improvement in their skin lesions — there were residua of
the acne and a few active lesions. In a few cases. workers
continued to complain of aches and pains of the lower ex-
tremities and back, nervousness, excessive fatigue, and
dyspnea. No clinical explanation for these complaines
could be made based on the results of the physical ex-
amination.*

The findings of the examinations bv Ashe and Suskind
are consistent with those which have been reported in
other ndustrial episodes which occurred subsequently.!
The acute health effects of TCDO exposure are described
in the literature.” but little is known of the chronic effects

Several reports describe the occurrence of cancer and
other deaths in workers exposed to TCDD which suggests
an association between expasure and the subsequent
development of a vanety of neoplasms*' These reports,
however, are generally of small groups of workers with
relatively shont penads of follow-up and are considered to
be preliminary in nature, In a 25-year follow-up study, 17
deaths were cobserved among a cohort of 75 Cerman
workers who had been inveolved in a 1953 TCP process
accident.® Of the 17 deaths observed (17-25 expected
depending on the choice of a control population), six
were from cancer (four ar fewer expected), five fram car-
diovascular disease (as expected), two from suicide (fewer
than one expected), one from liver cirthosis, one from a
urogenital tract disease, and two from external causes. Of
the six cancer deaths, three were from stomach cancer in
the age group 60-69, a number significantly higher than
expected. Two other cancer deaths were from oat-cell
carcinoma of the lung and one was from adenocar-
cinoma of the colon.

A similar accident occurred in the Netherlands in 1963
in a factory producing 2,4,5-T.* Eight deaths have been
observed among 93 exposed workers. Five or six of these
deaths were from cardiovascular disease. The proportion

. of deaths due to myocardial m(arcuon was noted to be

high.

Jirasek et al' *° and Pazderova'' followed 55 of the 78
Czechoslovakian workers who were affected by chlor
acne resulting from occupatonal exposure to 2,4,5-T and
pentachlorophenol. In this study, five deaths were ob-
served. These included two deaths from bronchiogenic
carcinoma (less than one expected), one from' cardiovas
cular disease, one from liver cirrhosis, and one from an

accidental ndustnal intoxication

In1976. a TCP process accident in Meda, Naly, resulted
in the contammation of a large and densely populated
area* A preliminary mortality study has been conducted
in two of the 11 towns aflected. The overall mortality rate
did not differ from that expected, but increases in deaths
from liver cirrhosis and leukemia were suggested.

The chronic toxicity ot TCDD exposure to amsmals has
been more extenstvely studied. TCDD toxicity has been
thoroughly reviewed.” Chromic toxicity to TCDD is .
manifested by liver necrosis. thymic atrophy, and deple-
tion of the lymphoid organs. Two studies indicate that
chronic administration of low levels of TCDD to rats is
associated with an increased incidence of neoplasia. In
one study, the oral administration of TCDD produced an
increase in hepatocellular carcinomas and squamaous cel}
carcinomas of the lung. hard palatefnasal tuthinates, or
tongue.'? In another study, TCDD fed to rats produced
tumors in 38% of the test animals.'* Neoplastic nodules
and cholangiocarcinomas ot the liver were observed.

The study reported here will examine the mortality ex-
perience of a cohort of 121 employees involved in.the
1949 trichlorophenol process accident, with special em-
phasis on cardiovascular disease and on neoplasms, par-
ticularly of the stomach, liver, lung, and skin.

Population and Methods

In this study, the development of chloracne. a hallmark
of TCDD exposure, was used to identify employees for
study. The study population consists of all persons with
chloracne which could be attributed to the 1949 TCP pro-
cess accident. OQne hundred and twenty-two employees
who developed chloracne following this incident were

-identified from plant safety records dating to the time of

the accident, and from workmen’s compensaton and
plant medical records. One hundred and twenty-one
white males were included in this study — ‘one female
who was living as of the endpoint of the study was not in-
cluded in this mortality analysis. It is assumed that all of
the skin disorders recorded in the plant records represent
true cases of chloracne and not other types of occupa-
tional or nonoccupational dermatitis. An analysis of the
chloracne ‘cases and exposures not associated with this
accident but rather with the normal TCP/2,4.5-T produc-
tion processes will be the subject of a future paper.
The data were analyzed by the modified life-table
method using the updated Monson program.' In this
method of analysis, the age-, race-, time- and cause-
specific mortality rates for a standard population {in this
case, the population of the United States) are applied to
the person-years lived classified by age, race, and time. A
standardized mortality ratio was calculated as the ratio of
the observed deaths to the expected deaths for 22
selected causes of death. The statistical significance of
differences between observed and expected numbers was -
based on the Poisson distribution and statistical signifi-
cance was determined at the 5% level of significance.
For the purpose of analysis. each membes of the study
cohort was assumed to have entered the study on March
8. 1949, the date of the accident. The vital status of each
member was determined using standard follow-up tech
&jgues-and.asceramed-asof December 31,1978.-For each
PersdnTouno to be decessetadeath certificare Was ob

12 Mortality Experience of Workers Exposed to Tetrachlorodibenzodioxin/Zack and Suskind
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Table 1. — ubserved and Expected Deaths Among- 121 Males Exposed 1o Tatrachlorodibenzodioxin:.

in @ Trichloropheaol Process.Accident, Tt
ICD Ko, . . ELITLIS
Cause (Eighth Revisien) ~ Observed Ezpected .. SMR
All causes of geath R 2 16 41 - . 0.69"
All mangnant neoptasms 140-209 9 9.04 100
Buceal cawily ana pharynx 140149 0 0130 1
Digestive organs anog periloneum 150-159 0 2.59 1
Stomach 51 a 040 1
Livet 155156 0 618 .
All other digestive organs - . 0 19 + -t
Resqiratory system 160°163 °° 5 3oz 1.66
Lung 162,163 'V 5 2,85 1.75
ANl othet respirafory ofgans - 0 0.17 T
Shin 172173 1 0.15 1
Gemtoynnary organs 185-189 | 0 116 1
Lymphatic 3nd hemaigpoieuc hissue 200-2097 3 088 1
Olher sies - e ] 094 1
Diseases of the nervous System and sense organs 320389 -- 0 0.38 1
Diseases of (he circulatory system 390-45%8 ), ° 17 B i 0.568
Arntenoscrerohic hearl disease. incivding 4043 . 13 17.74 0.73
coranary heart disease R
All clner disease of the cucul3tory syslem - 4 1.27 |
Diseases of the respiratory system 450-519 *°* 1 2.78 1
Diseases ol Ihe digestive sysiem §20-977 ¢ 0 .26 . t
All other giseases - - 2 Jis R §
Externat causes of geatn 800-99%8 | 3 378 . t

*p < 0.05
{Less than 5 observea oeaths

tained. The underlying cause of death was coded to the
8th Revision of the Internattonal Classification of
Diseases, Adapted®* by an experienced nosologist.

Resulls

All of the 121 members of the study cohort were
traced. Eighty-nine were verified living and 32 were
verified deceased by death certificate.

The results of the standardized maortality analvsis of
the 121-member study cohort are shown in Table 1 The
standardized monrtality ratto for all deaths 1s shown to be
0.69, with 32 observed deaths and 4641 expected. This is
the only stauistically sigruficant difference shown in this
table. There were mine deaths from malignant neoplasms
with 9.04 expected. There were no deaths fram stomach
or liver cancer. There were five lung cancer deaths versus
3.02 expected and one skin cancer death with 0.15 ex-

hematopoietic tissue with 0.88 expected. .

There -were 17 observed deaths from circulatory
diseases wiath 25.01 expected. The standardized mortality
ratio for circulatory diseases was low at 0.68.

Case summariés for the cancer deaths are given in
Table 2.

Discussion ‘

Because the study cohort was small and only 32 deaths
were observed, the results cannot be considered con
clusive. Nevertheless, the analysis of the mortality ex-
perience of these workers indicated no apparent excess of
total mortality or of deaths due to malignant neoplasms
or circulatory diseases.

The TCDD-exposed workers in the present study repre-
sent the largest group ever investigaied after long-term
follow-up. The~euteda_forinclusion.(presence_of the

4
pected. The malignant tumor was a fibrous histiocytoma worke_:,s,at the. ‘cerdeiitand the subseqlient occur- !
presumably of dermal origin, which is rare. There were  rencé f“cﬁiofacne]’r J'm'_he group to those with a signifi-
three deaths from neoplasms of iymphatic and canfexposure “at'that time. - The latency period of 29 years

Table 2. — Cancer Deaths Among 3 Cohort of 121 Mates Exposed 1o
Tetrachlorodibenzodioxin in 2 Trichorophenol Process Accident.

Year of Year ol Year af Death Certilticats Statement - “Smoking
Birth Hira Death of Causz of Qeath Histary*
1909 1943 1962 Lung cancer {162.1) Cigarettes
1910 1927 1970 Pulmonary carctnoma [162.1) Cigarettes
191N 1939 1964 Broncniogenic carcinoma (162.1) Cigatettes
1922 1945 1973 _ Brancarogenic carcinoma (162.1) Nonsmokes
1915 1939 1970 Lung cancer (162.1) Cigarzites
1920 1946 1978 Mahignant fibrous histiocyioma of Cigarenes

soll issue ongia £173.9) v I
1919 1943 1973 Hoggkin's disease {201.0} Cigarettes
1907 1943 1971 Lymephauc teukemia {204.9} . Pipe
1910 1939 1978 Acule myelogenaus teukermia {205.0)° Cigareties
*Smcking history was obtatned Dy interviews wiih former co-workers of the geczdents .
Journal of Occupational Medicine/Vol. 22, No. 1/January 1980 13
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is longer than that of any pr  us study, and the lollow-
up is complete. Therefore, alti.wugh the cohort s small, it
represents the best opportunity so far to study the long-
term effects of TCDD an mortality. By augmenting these
Jata with the results of comparable mortality studies. the

long-term effects of TCDD may be more definuely
evaluated.

The suthon wnh 10 thank Mny  |anet Yung, Mr Randy Picalet, and Mry
Phiytlis Kofie tor thew sssntance with the data collecuon
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Human Health Effects of 2,4,5-T
and Its Toxic Contaminants

R. R. Suskind, MD, V. 8. Hertzberg, PhD

® A clinlcal epldemlologic study was conducied to determina the

long-term heaith effacta of workpiace axposurs to the process of manufac-
turing the herblcide (2,4,5-lrichlorcpheanoxy)acstic acld Including contsmi-
nants such as 2,3,7,8-tetrachlorodibenzop-dlaxin. The population conslated
of two cohorta: 204 ciearly exposed and 163 nat exposed. Among the
sxposad, clinlcal avidance of chioracne parsistad In 5§5.7°%. Hone of tha not
exposad axperienced chioracne dsvelopmenti. An assoclation was found
batween the persistance of chlorscne and the pressnce and severity of
sctinic slantosts of Lhe skin, There Is 3n azsoclation between exposure and
the history of gastrolntestinal tract ulcer. Pulmonary function values among
those who were expossd and who currently smoked wete lower than thaose
who weca nat axposed and who curreally smoked. The dala assembied ln the

acute effects of this agent. which have
been repealedly observed in humaas,

study Indicate no svidence

of Increased risk for cardiovasculse dissszse,

hepatic disssse, rensi damage, or central or paripheral nervous syatem

problema.
(LAMA 1084;251:2372-2280)

THE HERBICIDE (2,45-trichloro-
phenoxylacete add (2,45-T) ALArst
marketed io 1948, was used widely
until 1870 in largwscule [arming,
{amily gzrdens, forest management,
1ud weed control alang roadsides and
railroad rights-of-way.

* The medical and scientific commu-
nity w2s alerted to health problems
arising {rom exposare to the mana.
facturing process of 2,4,5-T following
1 process zccident (runaway reaction)
that occurred in & pl.u:t in Nitro,
WVa, oo March 8 1949." The accident

—— g g o

~1c

involved a Lettle in which the inter
mediata trichlorophenol sas . being- -
synthesized. Those employses Ine
volved in the elesnup of the building
and the repair of equipment experi-

From he ey of Erviormental Healty, Urds
Yerviy of Cncirred Lisdcsl Carvier,

Repevt requasts © Ywohae of Envirorementsd
Haalny, Katvertng Laborwsory Oa, 58), 3223 Eden
Ave, Cncirred, OH 452907 (Dr Sumddnd).

2272 A, May 11,

1084—Val 281, No. 18

enced acuts symptoms charactarized
by skin, eye, and respiratory tract
irritation, headache, dirriness, and
nauses. Thess symptoms subeided
within one to two weeka znd wers
followed by an acneform stupton,
severs muscle pain sffecting the
axtremities, thorax, and shoalders,
fatigue, nervooaness and irritability,
dyspnea, complaint of decreased libi-
da, and intoleranca to cold.' An axam-
ination of the workers in 1349

" prevealed a'sevars and generalized

acneform eruption (chloracne), hepat-

1953, thess symptoms and ﬁndmg:

‘Telerrabls to the nervous sysitsm and
[wer had subeidad. The chloracne,

though muck lmpro persiziad.
In 1957, 2,3,7,8-tatrachlorodibenzo-

#dioxn (TCDD) waa ideotifled a5 a

toxic and acnegenie contaminant of

h‘id’llomphenal lynl.buin.' Tha sub-

Tinclude chloracae,'”* the most consist-
ent clinical marker, liver function
impairment'** peripheral neurops-
thy,'"" pervousaess and irritability,”
_perzonality changea,™ porphyria cu-
tzoea tards * and hypertrichosia and
Ryperpigmentation.™ Elevation of
levels of blood choleaterol ** trigiyc-

erides,’ ~glutamyl trans j-
tzse have been reported.
Toxwiogic studies of TCDD in ani-
mala have revealed hepatotoxic ef-
fectr™'* teratogenic effects'* sup-
pression of cell-mediated immunity in
mice and guinea pigs,” and the indue-
tion of hepatic earcinoma in rata®

Some of the clinjeal reports have
been coneerned with the nu-ocistion
of eardiovascujar disesse' and
increased risk for cancer in popu.l.l
Tions_axposed fo TCDDI* Several
comprehentive reviews on \‘.h.uu entire
subject have been pablished.™™

A mortslity apalyris of workers
exposed to the runaway rteaction
materials was conductad As of 1979,
the Standardized Mortality Ratio
(SMR) for all causes of death was
0.69, with 32 deaths obsarved and
4641, expected, For_the_categories of

£ S, P AT e T Sl s,
ereased total serum lipid levela. By

SMRx were 1.00 and 0.68, respective-
ly®=

A CURICAL §TUDY

In June 15979, a clipical examination
program was coaducted that included the
active and retired employres of the Nitro,
WVa, plant, who wers exposed Lo the
2.4,5-T proceas between 1948 Lo 1969, The
objective of the examlastion progran: wes

2.4,5-T—Suakind A Hertrberyg
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1o determine posaible increased risks, on a
long-term basis, for adverse cutaneous,
pulmonary, cardiovascular, gastrointesti-
nal (Gl), bepatic, renal, neurclogical,
behavioral, and reproductive effects; ef-
fecta on lipid metabolism and the possibil-
ity of incressed risks for cancer. The
population in¢luded those exposed o the
process ascident a3 well aa those exposed
to mormsl manuflacturing processes and
included chemical operators and service
employees, such as pipefitters and me-
chanic, The control group consisted of
current or [ormer employees of the same
plant who, according to interview work
histary and personal work records, wers
never dasociated with the 2,4,5T proceas
or its materials,

Subjects of the Study

The total number of subjects examined
was 436, There were 419 while males, five
black males, cne male of Hispanic descent,
one male of American Indian descent, snd

" ten white femalea, One subject among the
419 was exposed o Lthe runaway reaction
tesidue in I949 a3 a child. The saven
nonwhite males, ten white females, and
the while male exposed as a child were
rxcluded fram this analyaie There were
alsn 51 subjects whose possibie exposure
was limited, poorly docurhented, and did
nol include work in the 2,4,5-T production
process, They are not included in this
analysis. The remeining 367 aubjects were
-lesignated by exposure as follows (1)
cepnsure without qualification: 204 sub-
jects who were involved ia wny aspect of
the productioa of 2,4,5-T, ineluding muia-
tenance from 1948 to 196%; and (2) no
exposure: 163 subjects curreotly or for-
merly employed at ‘the same plant but

. tw DOver.axsociated with any aspect of 2,¢,5-T

production or maintenance of the produe-
tion facifity.

All living employees, active, retired, or
Lerminated, as determined from company
records, were asked to participate. To
conslitute cohorts of the target sample
tize, all those wha valuntearsd participa-
tion ia the atudy were examined: thus, it
was not powusible to randomire the selec-

- Uon of participants. Of tha living exposed

pem.:rfnel. approximately 61% voluntarily
participated in the study, as did approxi-
matzly 6% of the living not expased

] . .
o+

was carried oul by the Lipid Research
Division (s National Institutes of Health
Center) of the Univenity of Cincinnat
Medical Center using methods of the
National Lipid Resesrch Project.,” includ-
ing determination of plasma cholesterul,

plasma triglyceride, plasma high-density °

lipoprotein (HDL) cholestercl, and esti-
mated’ plasma low-deesity lipoprotein
(LDL} cholesterol values Pulmonary func-
tion testa, ECG, chest roentgenogram, and
nerve conduction velocity measurements,
performed by the method described in
Goodgold and Eberstein,” were dooe at the
time of the physical examination. The
nerre conduction valocity measurements
were abtained for most subjects (rom the
peroneal nerve for motor and the surl
nerve {or sensory [upction.

Clinical laboratory analyses included
blood ealcium, phosphorus, blood urea
pitrogen, erealinine, blood urea nitrogen/
creatinine ratio, uric acid, glucese, total
protein, albumin, globulin, albumin/globu-
lin ratio, total bilirobin, direct bilirubin,
SGOT, SGPT, alkaline phosphatase, iron,
total lipida, sodium, potassiam, chloride,
GGTP, complete blood eell count and dif-
ferential cell eount, thyroxioe radicimmu-
noassay, and thyroxine-binding giobulins,
Urinalysis included routine examination

as well ag detarmination of coproporphy=
Tin and wroporphyin yalues, (Values wers

* determined from s aingle void sample;

hence, the meszsurements cannot be re-

gurded 13 valid)

Anniysis of Data

Dats from questionnaires and the sub-
ject's medieal history wars coded by
assigning aumerical waloes to the re-
tponses given. The subjoct’s medical his-
tory and findings were coded ‘using the
Systematized Nomenclature of Medicioe®™
Systemn. Laboratory data wers entered a3
received. Data were keypunched and veri-
fied The computer data were compared
with the origioal files for accuracy. The
Statistical Analysis Systam®™ computer
package was used for data analysis. As the
analyzis progressed, editing contioued to
ensure the greatest possible accuricy.
Multiple linear regreasion analysia” was
used to compare the exposed group with
the not exposed graup and o compare the
three chloracne subgroupe with reapect to

persaanel. The only mortality data avall- _ plasma lipid levels.. pulmanary, fanction

able for analysis at the time of this study
were [or personnel who wers exposed ta
the runaway resetion materials® )

Clinicsl Examination

The intarviews and clinical examination
with informed consent wers conducted
during tha week July 11 to 18, 1979, in
Winfield, WVa :

The routine laboratary analyzis of blood

rand urine wascompleted by Matpath.

Blood plasma \[pid - fraction examinatian

JAMA, May 11, 1984—Vol 281, No, 18

values, clinical laboratory values, -and
narve conductioa messurements aftar ad-
justraent for covariables. The covariables
were age ia the analyzis of elinicud labora-
tory values and nerve conduction messure-
manta, age aad smoking status {never,
former, and current) in the analyses of
pulmonary function valuea and age, and
smoking status and alcohol status (never
used, formerly used, and currently used) in
the nnalyses of plasma lipid values. Fiah-
ar's axact test” and the x' test for indepane

dence in contingency tables were used W
campare the twa expasure graups and the
three chloracne calegories with respect to
{requency of abaormal findings oa physi-
cal examinstion, pulmanary [unction test,
and lipid analyses. Fisher's exact 1eat was
also used to compare the two exposure
groups with reapect to reproductive find-
inga. Mantel-Hacnazel analysis® was used
Lo campare the exposed grovp with the not
axposed group with reapect Lo (requency of
abnormal findings on physical examina-
tion after adjustment for age group { <S50
and =50 yeara) and with reapect to fre-
Quency of abnormal findiags oa pulmo.
nary (unction test or abnormal plasma
1ipid levels after adjustment for smoking
status, Logistic regression sanalysia”™ was
used o detect azsociations of exposure
with abnormal findings on pulmonsary
function test after adjustment for pack
years smoked, Log linear models® were
used Lo detect associations between the
three chloracne groups and abnormal plas-
ma lipid levels after adjustment for smoke
ing status,

RESULTS
Demogrephlc Informatian

Demographic data of the 367 white
males were examined to determine
poteatially confounding variables.
The mean ages of the exposed and
not exposed groups were 56.7z0.7
(X =SE) years aod 462x1.0 years,
respectively (P<.0001). The two
groups were found to be siguificantly
different with respect to employment
atatus and highest educational level
schieved (P<.0001). In the exposed
snd not exposed groups, 34.8% and
135%: were retirees and 9.8% and
0.6% wers terminated (left voluntan-
ly or laid off), respectively. Among
the exposed and not expased groups,
94% and 12% reached no further
than the eighth grade, reapectively;
T24% and 568% had some high
school education, tespectively. Among
the not exposed, 42.0% attended col-
lege, some to completion, while
among Lthe exposed, only 182%
attended college.

*, ~Alcohol-and Smoklng-— -~

History of alcohol consumption waa
not found to be significantly different
in the two groups. When smoking
stxtus {(current, {ormer, or never) was
used as the critetion, no differences
were (ound. Among current smokers,
the exposed group had smoked signif-
icantly looger than the nolt exposed
by 19 pack.years (.0001<P<.001).
Among former amokers, ths exposed

2,4.6-T—Suskind & Hertzbera 2373
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~roup had smoked longer than the not

sposed group by seven pack-years
(.0S<P<.10). This reflected the ten-
year age differeace between the
exposed and the not exposed group.

History of Medicat Problems

The comparison of the exposed and
not exposed cohorta {or self-reported
history of illoeaa is given in Table 1.

" Chloracae was reported only in the

exposed group: 86.3% in the exposed v
0.0% in the not exposed. The data
about the history of chloracne wers
determined op the basis of stataments
from subjects that an acnelike erup-
tion cailed “weed bumps” appesred
after an assigument to a 2,4,5-T pro-
duction area. Recarda of the medical
department of the company and the
state Warkmen's Compensation Bu-
rexu stating that the person had
chloracoe confirmed many of these
historiex Io the not exposed group, a
histary of acne vulgaris was reportad
more [requently than in the exposed
group. This information was based on
the story of sdolescent zcme before
employment at this plaat A history
of upper GI tract uleer was reparted
almost {our times more frequently in
the exposed group. When the medical
history of the exposed and not
exposed wes compared for two age
groups younger than 50 years v 50
years or older, & history of coronary
artery disease and of bypertension
were related o 2ge, not exposure.
Amoog the not exposed, angina was
significantly related ta age: ja the
history of upper GI tract ulcer, bow-
ever, exposure, not age, appeared to
be a factor.

Closer examipation of onset of
ulcer in relation to expasure revealed
six subjects whose symptoms oe-
curred before exposure. There were
also four subjects whose symptomsa
occurred while they were receiving
corticosteroid therapy or high doses
of aspirin or that were attributed to,
chronic alecholism. If thesa ten sub-
jects swere omitted from the analysis,
there remained statiztically sigmifi-
cant differences between the exposed
and pot exposed groups {16.6% v
5.5%; Px.01 on nge adjustment).

The complaint of loss of libido
occurred more frequently in the
exposed group than the not exposed
group, When age was considered, the
largest number of complaints of loss
of libido or impotence were reparted

2274

Table 1. =Hisiory of Medxcal Prodlams v Esposire Siatua and by Age
i et Aga <3O 1, % Aga =83 71, %
Expossd, Exposed, oy L]
- b Tapcsed Cipoved Cipeasd Dipoesd
Hoadory (n=204)* (=1€3] (n=q1] (m=100] (A=183)" (a=&1)
Crioracret b &8.3 0o 7a.3 0.0 o3 0.0
Acre viosre (1Y [-X] .8 12.7 42,0 12 2.5
Shin cancw e 2.3 .0 10 a3 4.8
Hypertersaon B 34.5 248 1.8 .18.0 a8 a1
Angwa & .4 a.1 a9 1.0 Ie 143
Coronery artery clescral 10.8 a 2.0 0o, 128 16.0
Upoee Qastrorteennal rect
uicerd 20.7 55 s s.0 730 8.4
Cancar of sl sitea*®
{sacwct sain) a0 12 0.0 0.0 38 < Az

“Ora of the 204 sudyects &d Aot COMoisie e Nisrmes/phryscal swamnehon prooram DA hed &
SOOIt ox] WwOrkingn's COMmpenas han Ciswn oy Chiory o,

1A<.0001; £ valus ke Mamei-Hasnatel COMOSNGoN Of srpneed ¥ NGt e3P0 ACroas 40w sffats.

§.01<CAL.08; N axpossd. youavg v oid, Dy Fraher's eaact ten

§.001<A<.01; P vshue lor MantalHasnetsl compenson of saposed ¥ Aot sip0eed 200 aQe atrele,

1 08 CAL.10; n srposed, young v 0id, By Fuher's

T AC.0001; M Nt aspoesd, oy v okd, try Fisrar's anact leat,
2 001 <P<.01; in rot e100sed, yourg v old, by Fiuaber's sascl 1oe1,
“tn e spoesd Oroap, badcoe Carcer, hwo. Colon Cancw, Uwee; [roslais Cafcar, Gne) 1 e nod

aspoasd Oroud, Dledaer Cancer, one; Meancmsa, one,

Table 2.~ Complaints ol Nervounneas and Sasusl Protiema to
Examwung Physscian o (nterviewss
Age <80 yr, ™ Age 2860 Y7, %
oA
Expoesd, Erpoeed, Mot el .
Yo = Cxposed Expowed Cipoeed Hipoesd
1 Comodlabnl {a=2000) {p=163) (Lol }] {n=100) (n=181) {n=43)
“Harvoimreas™ /
anxiety fGepressmon” 4.3 1nr 1.8 15.0 10.0 .4
Decreaned Ridat ] @ 183 10.8 80 ° eox LTS
Yroctencs, nol CiMarsise
2oacHved § § 1.0 1.7 T.5 2.0 342 2rc

*.08 <AL 10: 1 srpoeed, young vokd, by Paher’s siact teet.

1.001 <AL 01: bor Marsed-Haarazel Comparieon of s1o0sed 30 NGt s2p0eed S<roea $04 STals,
$A<.0001: I ol axpossd, young v oid, by Fralwar’s eaact lesl

§.001<XP2,01; In arpoesd, young v old, by Fahe'ts azact lesl.

1,0001 < A<.001; I sxgosed, young v oid, by Fahera sract teed,

by the-older age group (Table 2).

As noted in Table 1, the reported
history of skin cancer, hypertension,
angina, corooary artery disease, and
cancer of all sites {except skin) was
not found to be sigoificantly essoci-
ated with exposure. The sample size
obtained was sufficient (at signifi-
cance level of .05, pawer of .80 proba-
bility of detecting a true difference])
to detect a fourfold increase in skin
czacer, a twofold increass in hyper-

. tension, a threefold increasa in angi-

na and coronary artery disease, and a
nixfold incresse in cancer of all sites
(except skin} for exposed over what
was observed ia the not exposed. As
noted in Table 2, the complaiat of
nervousness/depression/anxiety and
the complaint of impotence were not
related to exposure. The sample size
was sufficient to detect a twolold
increase in complaint of nervousness/

JAMA, May 11, 1984—Vol 251, No, 18 N

depression/anxiety for exposed aver
not exposed. Although the szmple size
was sufficient to detect crude differ-
ences between the two groups with
respect to complaint of impotence, the
difference disappesred when age was
considered.

The exposed population was catego-
tized into three subgroups, ie, those
who never had chloracne develop
(n=28), those who had a histary of

* e¢hloracne only *(n=69), and those

whase chlorzcne persisted (n=107), )

When the histories of medical prob-
lems were examined jn relation to
chloracne slabus, hypertension and
coronary artery disense were found to
be age related, not chlorzcne related.
Histories of skin cancer and angina
were not statistically significant
when related to chloracne or to age
within the chloracne groups. While it

would seem (Table 3) that akin cancer

2.4,5-T~=Suskind & Hertzberg
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l'.;_._d Table 3. —Hislory of Medicsl Problems v Chioracne Stalus m Exposed Only and by Age
. !:T )
', Chiorscrs Slalve, %
1)
Age <30 yr Age =50 yr
Htsiory . Ko Msiory »q Halory Mo
Ooly Current Hhetory Only Cuxrent Masiory Only Current teelory
atory® (n=68) (a=1071 (n=281 (n=18]) {n=123) {n=12}) {n=82) {n=84) (rn=14)
Acre wigens a3 [ T o2s0 1as a.r 333 EY) 80 8.8
S cAnCer 8.0 2.8 a6 0.0 e.0 0.9 L 38 8)
Hyperienaaon | 52 382 17,9 8.3 J48 16.7 442 h)-Jh ) 188
Anora 1.9 10.3 a.0 0.0 13.0 0.0 1.1 2.5 Q9
Coronary srlery iasesat a8 140 3.6 a3l 0o Qg o8 119 8.3
Usoee Qagiroinsestnal rect vioer 10.2 23.2 143 8.3 ar a3 10.2 202 10.8
Cancar ol all pnes (eicect 3hn) 44 2.4 ag [+ X+ 0.0 oo L)) Ja 00

"AL comoansons ol Iha Itves chioracne Categones, Doth ki the (G4l Croup and Jor M h=o 8 ge Qrougl, wwre found 10 Be Aot -qe-m-nw.'-.uuwm

1 CONWOenCy tabias,

1 01 <PC.08 jor Mesiory oy, young v old by x| leel for ndegendence in Contngency latled,
T O3 <CAC.I0 Ior Curvond, young ¥ old by 1° leal ke rsdependencs m CONMNGenCY Taties

is related to age in the three chlor-
arne groups, the number of persans “ Table 4.-—Sxmificant Clinscsl Findings v Exposurs Slatus and by AQe
i the age group younge-r than .50 Age <850 yr. ™ Age =30 yv, ™
years was too small to achieve statis- . s ot et
t{ca! significanca, The::t WEHA NO 4380- - % Eiposed Exposed Epoead Erpoued
ciation between the history of upper Finding _(n=203) [n=183] (n=5% (n=100)] {n=133} (a-63)
Gl tract ulecer and chloracne status Criorscre* s3.7 o.a 434 0.0 333 a.a
('I'able 3). Acrva vuioarts? 1 20 1.7 1.3 180 9.9 Le
\While the number of subjects Acrinic slasiosa 1T X o1 ! 373 il oe ¢ 02
reporting a history of cancer {other ! § C@ ;':' :'z :': ‘:,':,
than skin) was small, all of them were - e 30 . =0 a2

fnund in the group aged yearg or

vlder, and the percentage in the
exposed group was ool SIpoifEictly
dilferent from that in the not exposed
* £roup (Table 1). The three bladder
cincers were reported by persons
wxposed to p~aminabiphenyl, 2 rubber
additive that was also made in the
plant.

Physlcal Examinatan Resulta

There seemed 1o be no difference in
blood pressure findings batween the
rxposed and not exposed group. The
criteria for determining normal for

AL .0001; £ vakm kr Llastwi-Hasriisl compenecn of 10084d ¥ ROY dapdeed aCrORa age BTala,
$.06<C A<, 10, P vaksm dor Mantel-Hsanarsl comparnson o 92p0eed ¥ Not eapCeed ACMOSE a0¢ afmala,
$.0001 << AL.01; In ezpoeed, youang v 0k, by Fadvar’s srsct Leet,

§.001 < P20 ' Nt axposed, younng v oid, Uy Fushar's snact losl.

LOO0I<P<.001: P vahm for Llantel-Hasrstel cOMOaraon of gxpoesd v Gl exposed aCiDea 404

orute,

91.0001 2P, 003 In saposed, young v oki, by Reher’s azact tent.
2 A<.0001; N At axpoeed, yourg ¥ oid, by Rahar’s axsact leoet,

527% still had chloracne, 626% were
mild cases, 339% were regarded as
moderate, and 3.8% were severe.
The disgnoses of chloracne and
acne vulgaris were made by qualified
dermatologiats. The criteria for diag-
nosia of chloracne include the initial

acne vulgaris is usually very oily or
greasy. In the case of chloracne, the
skin surface ‘is usually dry. Persons
with acne vulgaris, exposed to chlor-
acnegens, may experience the devel-
opment of chloracae. The lesions of
acne vulgaris may increase in severity

h

e combined systolic/diastolic valuea appearance of comedones, milia, or  and lesions may develop in sites not
o were less than 140/50 mm Hg for epidermal cysts on the malar, temple, usually or pnvnoualy affected by acne
= snhjects aged 59 years or younger and  and periorbital areas that may subse-  vulgaris.
" tesq than 160795 mm Hg for subjects quently involve other areas of the Among the exposed 59.1% were
: *rrd 60 years or older. For diastalic  face, the .neck, {orearms and arma, found to have actinic elastasia in
: alnne, leas’ than 80 mm Hg was con-  and scalp and genitalia, The serotum  .contrast to 30.1% among the not
3 sidered normal, Dizstolic values of 80  and penis are commonly affected in  exposed. There was A significzat dil-
X to 89 mm Hg for ages 69 years and  persons whose clothing becomes ference in the occurrence of actinic
- younger and 80 to 94 mm Hyg for ages  heavily contaminated by the acnegen-  elastosis between the exposed and not
1‘:'. 60 years and older wers considersd  ic matarizl. Lesicna may become sec-  exposed in both sge groups even
2 borderline. Diastolie values of 90 mm  ondarily infected, especially on the though age in a factor in this elinical
4 Hg or grester for ages 59 years and  trunk, forearms, and genitalia, By finding. Three cases of Peyronie’s
i younger and diastolic values of 95 mm  contrast, scne vulgaris that usually disease were observed among the 204
{E Hg or greater for ages 60 yearz and  atarta in adolescence is seen as  exposed. All of them had chlorzcne at
3 older were considered high. inflamed papules, pustules, and come- some time and they were all older
- The sigmificant. cliniczl examina- dones, on the perinasal area, cheeks, than 50 years. Peyronie’s disease is
tion findings as related to exposure  chin, neck, and back, It racely, if ever, characterized by induration and scar-
A 3tatua and age are found in Tabla 4.  starts on the malar ar periorbital ring of the corpus cavernosum of the
v O( those who wore clearly exposed, areaa Thoe skin of the affected aitenin  peais, producing distortion oo erec-
i
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Table 8. —Sigruficant Clinscsl Findinge » Chicracne Slalus in Ezposed Only and by Age
beatory o Age <30 yr, % _ Age 260 yr. %

Oy, Ciwrvani, Hiatnry, Hiatory Ho Hietory Mo

- - - Owty Current Hetory [ Crarreort Hatory

Firechony (n=0n) {n=107) {n=2m) tn=10) tn=23) (=12} tn=82) (n=281) {n=14)
Acra wegans* 1.5 0.0 10.7 6.] 0.0 25.0 0.0 0.0 9.9
Acrre; elartoei " 114 ar.1 r4.n 28.8 313 263 a3 51,9 7v.a 4.8
Basal cod opxmrsioma 5.0 8.4 3.4 8.3 0.0 0gQ 58 .y a1
Peprone's Geesss .9 0.9 0.0 0.0 0.0 0.0 la 22 0.0
Harsnam § 0.0 10.2 a0 0.0 8.7 0.0 [N} \ar oo

".01<A<.03; for cvaret Gifferenced Dermeen (e [Tee chiracne categorkes In ape 40 years o Yourw, by 3’ 1est lor Independence 1 contrgency lebies,
1.0001 <AL, O kor oversll Sfhrances between [Me Mwee Chiors Cre categornies n age 50 Years o cider, by 17 ledt for bxtependents in CONQency lables.
2.01<A<.05; in QuTend chonecr, young ¥ oid, by Frehar's enact teet.

§.08 < <3, 10; In no Netory of Criorecne, Yourmg v okd, by Frebwr's aract toel,

Table 8. —Expoaure v Plaama Lipids
Lrpoasd Mot £ xpoesd
Plaamae Uockie n Y-z % Out of Range® n Lrsz % Out af Reage* P Vaise
Crotesiool 200 211152253 2.5 183 20407 2 2.97 10 4 NS
Trgrycende 209 140882744 145 183 1508327,73 19.0 [~ ]
Lo=—danaty booorotews chokesterot 158 138.7422.40 1.7 159 127.0822.80 8. N3
Yo ety hooororen chukestarc! 200 48.83 20,01 2.8 183 44722077 10.4 21

‘Neterence rarges kr (Xaems Choleslercl, Iprycands, snd low-density Goorctern Choleaiedd weve defned 18 s Than the sQe-epeaihc OOTh percannis an
Jalerrruned by the Naronal Lps=d Avesarcn Provect, Aslsrenca rnoes Ky hegh=cdenaty 000r olen CHoseater ol wery Osinad as sbove e 404~ 50s0hS 18NN Dercentie ar

datarTune] try e Maporal Lip-d Ressarch Progect.

lion.

As poted in Table 4, there was no
association of findings of basal cell
epithelioma and hirsutism with expo-
sure. The sampie size was sufficient
to detect 2 threefold increase in basal

- cell epithelioms and a fourfold in-

crease in hirsutism for exposed over
what was observed in the not

* exposed.

-Table 5 ideatifies the eliniez! find-
ings in the expased populaticn in
relation to chlorzcoe statos, In these
groups, actinic elastosis was found
prepanderantly in the subjects with
persistent chloraena (74.8%), but it
alsa occurred significantly in those
with a history of chloracne only
(47.1% ). Of the exposed with persiat-
ent 1cne, 10.3% were found o have
malar hirsutism: nine of these 11
cases occurred in the group older than
50 years.

Actinic elastosis is a problem found
in persons of light ealoration exposed
over many years to sunlight (eg, far-
mers’ skin 2od esilors’ skin). It is
characterized by swelling acd frag-
mentation of the elastic Hssue ale-
ments of the dermis. There was an
zssociation of actinie elastosis with
chloracne. It seems that the percent-
age of persona with pevere actinic
elastosis was related to presence of
chloracne and thit it is more severe
when found with chloracne.

2378

Plasma Uplds

Plaama cholesterol, triglyceride,
LDL cholesterol and HDOL cholesterol
were claasified by age-specific percen-
tiles aa determined by the Naticaal
Lipid Research Project data.” Plasma
cholesterol, triglyceride, zad LDL
cholesterol valoes were classified as
out of range if they fell above the 90th
percentile; HDL -cholesteral values
were clxsaified as out of range if they
{ell below the tenth percentile The
frequency of out-of-range lipid find-
ings was compared for exposed and
not exposed groups (Table 6). No
significant differences were noted.
The semple zize was sufficient to
detect a twolold incresse in the fre-
quency of , out-of-range cholesterul,
trigiyceride, LDL choleaterol, or HDL
cholesterel values for exposed over
what was obsarved in the not exposed.
Alter adjusting for smoking status,
no significant diferences were found.
The mean lipid values wers also com-
pared for the exposed and hot exposed
groups (Table 6), and no significant
differences were found.

When ths lipid levels of the exposed
group only werw examined in relation
to chlorscne atatus, there was a sig-
nificantly greator number of subjects
with low HDL echoleaterol levels in
those with persistant chloracns than
in those with a history only of chlor-

JAMA, May 11, 1084—Vol 251, No., 18

acne or those who never had chlor-
acne (Table 7). There was a greater
ourober of persons with high LDL
cholesterol levels among those who
kad a history only of chloracne than
those whe had chloracne currently or
never. The mean lipid levels for these
three chlorzcne groups were also
compared (Table 7), and no sigmibi-
cant differences were found.’

After adjusting for age, height/
weight, amoking status, zad alcohol
atatus, no significant differences were
found between the two expasure
groups with respect to mean lipid
valuea. The interaction of smoking
status and alcohol status was also
added to the model, and no differ-
ences were found between the twao
exposure groups. :

To detect differences between the
chloracne groups with respect to
mean lipid values, the same adjust-
ments described previoualy were per-
formed. No aignificant differences
were found. . ’

Log linear models were used to
detect mssociations between {requen-
cy of out-of-range lipid values and
chloracne status in the exposed group
only, adjusting for amoking status.
Findings are as followsa: (1) Out-of-
range cholesterol or triglyceride val-
ues weare nol associated with chlor-
acne status. (2) Qut-ofl-range HDL
cholesterol vajues were associated

2,4,6-T—Suskind & Hartxberg
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. ;: Tabls J7_—Chioracne Sletus n Exposed Only v Plasma Lpids
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with chloracne stztus (.01-<P<.05),
and the degree of association did not
vary significantly by smoking status,
(3) Out-of-range LDL choleaterol val-
ues were associated with chlorzcne
status (.01 <P <<.05), and the degree
of association did not differ signifi-
cantly by smoking status.

Pulmonary Function Examinatlon

4
.

lab

Both forced expiratory volume in
1 s (FEV,) and forced vital eapacity
(FVC) were conaidered abnormal if
% the observed valna was less than 80%
of the predicted valus of Morris. A
* FEV./FVC perceatage lesa than 70%
was considered to be abnormal. The
forced midexpiratory flow rate
(FEFnn) was considered abnormal if
the observed value was less than 70%
of the predicted value of Morris.
Conaiatent differences in abnormal
pulmonary- function values (FEV,,
FVC, FEV./FVC, and FEF,,) were
found when the exposed and not

« g
N

I

LIy

[ORNPEREE

8). Among current smokers, there was
a significant diference in frequency
of abnormal pulmoaary function val-
ves between- the axposed and not
exposed groups, but there were no
differences amang persons who have
{ormerly smoked or among persons
who have never smoked (Table 8).
Logiatic regression was porformed
-- to’ evaloata. the. relationship batween
. frequency of abnormal pulmonary
**:function values and exposurs aftar
adjusting for pack years smoked.
Odds ratios are givens for these
parameters in Table 8. Exposure sig-
nifieactly increased: the odds for

Aty

T ey

R JECARRERST

abnormal pulmonary function values
even after adjustment for pack years

g~ sooked

[; ) The means of the percent-predicted
. values were compared between the
22,
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exposed groups were compared (Table -

two exposure groups after adjusting
for the eflect of smoking (Table 9). No
dilference was found between the two
exposure groups with respect to
FEF,. percent predicted. Percent-
predicted values for FEV,/FVC and
FVC were significantly lower in the
exposed group. Furthermore, there
was a significant interaction between
smoking staluas and exposure with
respect to FEV, percent-predicted
values. When adjusted group mezns
for each smoking status exposure
combination (Table 9) were examined
" to determine the nature of the rela-
tiooship, no significant differences ~
were found between exposed and not
exposed workers who never smoked or
who formerly smoked. Among current
smokers, however, there was a signif-
jcant difference between exposed aad
not exposed workers.with respect to
+ FEV, percent-predicted values,

Clinlcal Laboratory Findings

With-regard to clinical laboratory
determinations other than plasma
lipids, no significant differences were
detected between  exposed and .not
exposed groups, There have been
reports of abrormal levels of alkaline
phosphatase, SGOT, SGPT, and
GGTP in other populations exposed to
TCDD for short or Jong periods; how-
ever, no differences were found in
these cohorts ten to 30 years after the
last data of exposure.

* ECQ and Roentgenographlc
Findinga

No diferences were observed in the
ECG findings when the exposed and
not exposed groups were compared.
When the cheat x-ray film Andings in
the exposed group were compared
with those in the not exposed group-
and separated by 2ge, the arterioscle-

rotic changes and pleural thickening
differences between the groups
seemed to be age related, not expo-
sure related.

Neurologlcal Findlags and MNarve
Conduction Velocity Measuramentsa

When exposed and not exposed
groups were compared for {requency
of abnormal findings on neurological
examination, no dilferences were
found.

Nerve conduction velocity measure-
ments require controlled atmospheric
conditions and unifotm conditions of
testing. Ambient and body tempera-
tures were recorded With the tech-
nology employed, it was at best a
screening procedure.

All subjects reporting diabetes or
reporting a high weekly aleohol
intake (235 or. of alcohol per week)
were eliminated from the dzta analy-
sis. After these deletions, there were
278 with complete sural and 294 with
complete peronesl examioalions re-
maining. The data from the nperve
conduction velocity atudies were cor-
rected for body temperature accord-
ing to the deJesus” method, The age-
adjusted values are presented in
Table 10. No significant differences
were found when the two exposure
groups were compared or when the
three chloracne groups were come-
pared.

Roproducilvo Eftacts

Information on reproductive fac-
tors and birth defects was elicited
from the male participanta. Neither
physician nor hospital records were
available to confirm the information,

A comparison between the exposed
and not expoased groups for pregnao-
cies, live births, infant deaths, mis-

2.4,5-T—Suskind & Herizberg 2377
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Table 8.~Exponure v Pulmonary Funchon Findings by Smaking Slatus
Avacsita of Logetss
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Table 8, —Exposura Group Means of Porceni-Predicted Pulmonary Function
Peramaters Adjusted for Smoking Slahia
Puterc sy Sancicry Exposad Hot Expowed
Function Pasametes Stutia Yz er x5 ”»
FEV,” [T 107.12:23.08 105.83 £ 3.03 HS
Formes 1014322, 104,982 2,18 HS
Prese 60,63 x222 102.233 %285 0.0008
Totn 023 X 1.43 104.4221.57 0.0154
s aee 973z 117 9700128 Q.0064
FEV IFVC % 70,490 x0.62 79.03x0.28 0.0002
FF " 101.00x 4.02 109,18 = 4,39 =)
h:‘EV. nchcates forced a1ga oy volune In 1 3; FVC, laroed vital capecity; FEF 10y, forced midexpestory
Inte,
Tebie 10.~—iean Nerve Conduction Velocity* for the Exposurs Growups and for
the Chiormcne Subgroupa;
N Hocrs Teated
Category Ubnar Poroneal Beornd
Eaponedt
Rrs€ ) 58002230 (9) 4177 2047 (100) 4208 20.49 (160}
Hot Exposad .
X288 00 8112258 (B)  42.5720682 (134)  41.4920.54 {129
Chiorscre. hisiory or#yt ; X
Xz SE(n) . 58.9726.02 (J) £0.8820.77 (60) 41.1420.00 (51)
Crioracra, et -
Rzac sT.852 4,11 (B) 41,38 20.60 (pa) 41,37xQ78 (74)
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earriages, birth defects, and atill-
birtha is listed in Table 11. There
were no significant differencea in
these parameters between the ex-
posed xnd not exposed cohort No
dals were available on age of wives of
workers,
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Othar Work Exposures
of the Study Popuialion

Other than 2,4,5-T and ita interme-
diztes and/or contaminants, all of the
wotkers in the study were exposed to
multiple chemicals and industrial
processes under varying working con-

18

ditions, at the same plant and/or
other plants, between the late 1930s
and 1979.

Rubber proceasing chemicals iden-
tifled by the subjects as other expo-
sures included diphenylguanidine, the
benzothiarolesuifenamides, deriva-
tives of m—cresol, p-phenylenediamine
derivatives, and 4,4-dithiedimorpho-
line. Additional chemicals named
were ethyl parathion and methyl
parathion, phthalie anhydride, ¢- and
p-dichlorobenzene, ¢- and p-nitrophe-
nol, toluene and mercaptobenzothia-
zole derivalives of tetramethylthiu-
ramdisulfide, and trimethylquinaline
components,

Seventy-nine subjects, or 21.5% of
the 367, reported in-plant exposure to
p-aminobiphenyl, 2 known bladder
carcinogen, during the course of their
employment. These subjects are peri-
odicaily examined in a clinical sur-
veillance program established by the
medical department of the company.
Subjects reported the exposure and
the monitoring program during the
intsrview and to the examining physi-.
cisn. The data relating this exposure
to 2,4,5-T are described in Table 12

COMMENT

In agy interpretation of the medi-
cal significance of data elicited from
this atudy, it is essential to consider
the characteristics of the cohorts aa
well as the strengths and weaknesses
of the design of the study. With all
industrial populations at rizk-in the

| 2,45 T—Suskind A Herzberg
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Table 12.—Hirory of Exposure to p-Aminobiotedyd (pADL) and
(2,4,5-Trichioropiveno gy Jacetic Ackd (2,4,56-T) v Hatory of Bladder Neoplaams
Mo Expromere . . .

o EXNver pAR sewd

1.4.5T 2.4,85-T pAM 2 48T
or Al EXpotcre Expoanars ; Dxpaeers A
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TAQuree v rusualy aocchasbee,

United States, particularly for long-
term follow-up, tandomization and
participation requirements for pris-

may have been exposed to 24.5-T, tha

contaminant TCDD, and other chemi-

cals varied markedly. Subjects re

tine epidemiological protocols are
rarely satisfied In this study it was
not possible to match the exposed and
not exposed groups demographically
on basis of age, employment status,
and education level. Although the two
groups were defined on the hasis of
definite ‘exposura ta procesa
and no svidence of exposurs to LL5T
asywioere in the plant, no 1mlorma-
tion was avaiiable about levels of
3I7E-TCOD 15 the work enviroo-
"ment or in the trichlorophenol that
Wis produ ry produ
S3,.0-1 S ZL5-T was used ubiqui-
tously a3 a weed killer in maoy gar-
dens and farmse, the poesibility of
exposurs to some TCDD between 1948
and 1959 exists for both groapa, There
is current analytieal Information
demonstrating that dioxins including
23,7,5-TCDD may alss be present in
the community environmeat in 8y
asth acd, flue guses™ from incinera-
Uon of domestic garbage and indua-
trizl chemical wasted ™

The degres ta which each subject

WAL, May 11, 1084—Vol 261, No. 18

ported exposure to the 2,45-T process
for as little 23 one month to aa long 2a
20 years, and exposars was oftan

intermittant over a period of yearx. It

was difficult to accurately designata
the duration of exposare for many of
these persons The data do not pro-
vide charasterization of incidencs or
dose-teaponse relationship

Data obtained from interviews snd
clinical eraminations - conductad by
different physiciana bhave inherent
bizsesa. Nevertheless, tha available
populations provide useful informa-
tion oo the prevalence of biolegic
effects in the population exposed, as
compared with thoss who wers not
exposed to the 2,4 5-T production,

A comparison of mrnifestation of
afects to TCDD taxidty in humans
28 obeerved in this population with
those observatioos made in experi-
mental animals most also consider
the scuts, subacute, and chron-
ic effects in humans already re-
portad.'

The subacute efects of TCDD tox-

_;Ltm_m:nhmp_:_!nd 4-amigo-
evulinic acid™ The effects on the

thymus have not been noted i
humans, although there have been
some reports of elevation of alkaline
phosphatass and AALA levelsin long-
term exposure.” Elevation of alkaline
phoaphatase levels was not abserved
in those who were examined in 1949,
1950, or 1953’ or in this study popula-
tion ten to 30 years after expasure. .
Tetrachiorodibenzo-g~dioxia  was
found to induce cancer of the liver,
lung, palate, and nasal turbiaates in
rata’ An exceas of cancer of all sites

" wa3s not observed in the mortality

2nalysis of ths group exposed to the ..
runaway reaction materiale,” nor was
an increased prevalesce of cagcer of
all sites observed in this study popu-
lation. Cancer of the liver was not
observed in this atudy populatioa, oor
wis an exceas of cirrhosis noted.
High doses of TCDD (30 ppm),
adminiastered orally aor subculaneaus-

- ly, in pregnant mice and rats may

increzss the incidence of cleit palate
in mice and cystic kidney in rats.” No
teratogenic effects were observed in
rabbits receiving 10 to 40 mg/kg of
2,45-T containing 0.5 ppm of TCDD
or in rats receiving 1 ta 24 mg/kg of
24.5-T with the aame TCDD conteat.™
It has been demonstrated that hyper-.
plasia and ulcerztion of the gastric
mucoss occur in monkeys after lethal
doses are admiristared.” In this study
population, a statistically significant
increasa in the history of upper GI
tract ulecer was found when the
exposed were compared with the not
axposed.

Birth defects 23 repartzed by partic-
ipants in this study showed no differ-
ences statiatically between the ex-
posed and not exposed groups. In
rhesus monkeys receiviog 500 parta
per trillion of TCDD, early abortions
and inability to conceive were ob-
sarvod."* Those sffecta have not beea

2.4,.6-T—Suakind & Hatiberg 2379
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[ observed in this study population.

[ Thia study indieates that the pilose-
baceous eflects of exposure to the
24,5-T process were persistent in 53%
of those exposed. The effccts of the
kind of care received by the various
subjects may be & (actor in persiat-
ence. Stace biopsies of the size
required to identify and mesaaure

Brars”

e
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m
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i

% TCDD were not available, the pres-
15—‘ esce of TCDD or its metabalites a8 a

factor in persisteoce could oot be
ascertained. There was an sssociation
ol actipic elastosis with the occur-
: rence and persistence of chloracne.
| _ This can be intarpreted as increased

susceptibility to UV radiation dam-
age.

There was an association of history
of upper GI traet ulcer with exposure.
[t was not posible to ascertain a
designation of ulcer by site without
Gl roentgenography or endoscopic
information. Among the exposed
group, len subjects reported surgiesl
treatment of the ulcer, while none of
the not exposed group reported aurgi-
cal treatment of ulcer. These data are
auggestive of association with expo-
sure; no definite conclusion can be
drawn because of the qualified nature
of the data The aszsociation of upper
Gl tract uleer with exposurs warrants
additional study with an appropriate-
ly designed protocol.

Amoog those whose chloracne per-
sisted, there was a higher frequency
of Jow HDL cholesterol values.
Among those with oaly a history of
chloracne, there was a higher fre-
quency of high LDL cholestero! levels.
There were no differences (ound
between the two exposure groups
with regard to plasma lipid and lipe-
protein values.

There was an arsociation of altared

' vy
: ---a.-— >

QAN e
Wi

i

ulmona
FEV,_ in Lhoss who were exposed and
who cirrently smoke. This suggeats
the influence of the pumber of pack
years emoked as well as axposure

that exposure to the 2,{5-T process is
associated with an increased preva-
lenca of eardiovascular dissase, he-
patic diseass, renal damags, CNS or
paripheral nerve problams, reprodue-
tive problemas, or birth defocts.

Tuls stody was supportad in part by grunts
froes the MNational lastitula of Envircamental
Health Soances (E5-00159) and the Moasanto
Company wnd funds of the [astitata of Eorirca-

mental Haalth Iovalaabls ;-Lnuulnuny{ﬂl
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| Monsanto

LAW DEPARTMENT

Mensanio Company

800 N, Lingbergh Boulevard
St. Lows, Missoun 63167
Phane: (314) §94-1000

March 16, 1590
Ms. Caroi Van Strum

7493 E. Five Rivers Road
Tidewater, Oregon 97390

Re: Mortality Studies of Nitro Plant Pepulation

Dear Ms. Van Strum:

Please find enclosed copies of the two mortality studies
referenced during our telephone call today. I have also enclosed
for your review, copies of the trial record regarding Dr. Roush
and Dr. Suskind which relate to those studies. I have also
included in this packet a chart which was prepared during the
trial to illustrate for the jury the statistical manipulation
which was being undertaken by the plaintiffs' lawyer to
artificially create the impression that there was an excess in
cancer mortality at the Nitro Plant when as explained by both Dr.
Roush and Dr. Suskind; the actual study data would lead to the
opposite conclusion.

If you have any further questions regarding this litigation or
the matters addressed in this correspondence, please feel free to
give me a call at (314) 694-2821.
Sincerely, .
- —_ .
N . '(-—‘ (/—\
::::LJAEZ:;}rffS)?éAtﬁ;;g{
David F. Snively ~:;::)
DFS/dlr

Enclosures

CC: .Dan Bishop w/0 enclosures

.
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CAROL VAN STRUM
Science Writer
7493 East Five Rivaers Road
Tidewater, Oregon 97390
Telaohone: (503) 528-7151 Telefax: (via voiceline)

April 2, 1930

David Snively

Law Department

Monsanto Company

800 N. Lindbergh Boulevard
St. Louis, Missouri 63167

Re: 1Information request
Dear Mr. Snively:

Thank you for the materials you sent from the
Kemner case record. They are very informative, and I
appreciate the trouble you took to copy them for me.

Would it be possible for you to copy page 2 of the
Monsanto Offer of Proof for me? It was missing from
the copy of the 0ffer that I received.

I also have a guestion about one document that
puzzles me. The attached copy of Table 9 was stapled
into the copy of the 1983 Zack and Gaffey study that
You sent me, in front of page 586 (Table 9) of the
study. There Is no exhibit number on this page; is it
part of some other document in the record of the Kemner
case? I would be most grateful if you could send me a
copy of the document it is from.

Thank you again for your courtesy and help.

Sincerely.

Carol Van Strum
CVS:cvs

attachment

———— e —— Steatma .
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WTahlc 9 Obscrved and Expected Number
2,4,5-T Exposure Category Showing Proportional Hortality Ratlos (PHRa)
(Not Including Desths from TCP Incident)

Cause of Death

All causer of death

All malignant neoplasma

Buccal cavity and pharynx

Digestive argsns and peritonenm
Stomach

Liver

All other digestive aorgans

Resplratory systea

Lung

All other respiratory organs

Skin

Genitourinary orgsns
Bladder
All other geaitourinary organs
Lymphatic and hemstopoletic timsne

Dther sites

Disenmses of the nervous aystem and sense organa

Dhseyved
58

ol « 'o O N N D OOy D D O D DY
..

Diseases of the circulatory systes n
‘Arterlosclerotic heart disesse, including CHD 27
All other disesses of the circulatory system 4

Diecases of the resplratory ayatem 2

Dincasecr of the digestive systen 1

All ather disesses ' 3

12

Externsl causes of death

Hy soalyais showved 65 deaths,

* P¢.0S

Exposed

Expected
58.00
10.94
0.18
2,80
0.52
0.19
2.09
3,78
3.57
a.21
0.29
0.96
0.22
0.74
1.35
1.38
5.61
26.48
19.72
6.16
2.67
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9.29
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PHR Observed Expected PHR
100 89 85.00 100
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0 iy 0 0.64 0
o Y £ 5.74 52
o 40 Le.':& 0 1.06
vl
0 'j‘t. yie O 0.39 o
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168N )5%S 4 5.26 76
) 0 0.39 o
0 0 0.35 0
208 10 2.70 370%
309 7 D.63 1077%
) 3 2.05 146
0 1 2.07 48
72 3 2.12 142
0 0 0.83 0
117 ls"z 47.37 110
137 43 31.63 128
59 9 15,66 57
75 4 6.49 62
27 2 .06 49
70 2 6.70 30
129 8 9.28 86

BT g e 0 ¢ ——— A———— ¢

+ vee m m—



Monsanto

Monsanto Company

800 N. Lindbargh Boulevard
St Lows. Missouri 63167
Phane* [314) 694.1000

April 11, 1990

Carol Van Strum

Science Writer

7493 East Five Rivers Road
Tidewater, OR 97390

Re: Information Request
Dear Ms. Van Strum:

Thank you for your correspondence of April 2, 1990. Please find
enclosed a copy of the missing page from Dr. Suskind's offer of
proocf. The other material which you referenced in your letter
was inadvertently included with materials previously forwarded to
your office. It is not a portion of a document in the court
record of the Kemner case.

To bring you current with the status of that case, I note that
the Kemner appeal was argued last week by the parties. Monsanto
remains confident that the verdict will be reversed when the
decision is issued by the Illinois Appellate Court.

Sincerely,

g

3\#3(—\'*( ) ) 1«,;9
L/ Q

David F. Snively

A:DFS-046.ch

LAW DEPARTMENT

o — b - -
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raport health effacts he found in Monsanto's workers when asked
by the West Virginia Compensation Commission, and of publishing
studies intended to downplay the actual human haalth affects of
dioxin. As a result of the extreme and unfair.limitations
placed upon his testimony and this Cour%'s subsequent ban on
his further testimony, Dr. Suskind never had the opportunity to
respond to these charges, and to damonstrate that his
racollection was totally accurate.

The importanca of Dr. Suskind's tesgtinany to pilaintiffs’
punitive damage case is illustrated by the manner and length
(18 days) of Eross;axamination of Dr. Buskind after a
reagonably con;ise diract exem (2-1/2 days), and theAextanaive.
use of Dr, Suskind's tastimony in the crosa examination of Drl
James Wehster, Monsanto's chief examining expert, Plaintiffs’
counsel spent days cross-examining Dr. Jemes Webstear,
Monsanto's final madical expsrt, with the unclarified, and at
times unduly and erroneocusly restrictad, testimony of Dr.
Suskind. )

In addition, misinformation offered by plaintiffs' counsel
which was corrected and clarified by Dr. Suskind durdng his
direct examination (which clarification was laft unchallenged
by plaintiffz*' counsel despite 18 days of cross examlnation)
relating to ths number of workers reported by Dr. Suskind in
his 184 health study as having cancer was used, nevertheless,
in it's incorrect and hnclariﬁiéd state to cross examine Dr.
Webstaexr. kTr. 6/8/787). This oOffer of Proaf deﬁonstrates that

Dr. Suskind's radirect examinatlon is critical tc Monsanto'’s




Monsanto

Monsamo Company
-
800 N. Lnobergn Boutevarg
SL Lows, Missoun 63167
Pnone, (314) 594-1000

May 4, 1987

Marilyn Fingerhut, Ph.D.

National Institute for Occupational
safety and Health

Robert A. Taft Laboratories -

4676 Columbia Parkway

Cincinnati, Ohio 45226-1998

Dear Marilyn:

I am enclosing the computer tape vou recuested in vour memo dated
Apzil 10, 1987. I am sorry for the delay, but I was on vacation
the wesk vou sent me the letter, and your recuestT reguired much
programming, data manipulation and editing on my pari. Please
disregard any Gata tape sent to vou prior to this one. I used the
chronology sent to vou on Nov. 12, 1985 to determine who was
exposed, and I corrected some social security numbers and
conflicting values for birth and hire dates. I did not use the
chronology sent To vou Feb. 8, 1983 because it does not accurately
reflect the exposures. The files are identified in <The following
way: :

COE5577: These are emplovees who were active between 1955 and
1977, and whose work histories indicate that they worked in eithex
a 2,4,5-T or NaTCP department. The start and end dates oi these

departments are listed in the chronology sent to vou on Nov. 12,
l1985.

ESE5: These are emplovees who were terminated priox to 1935 and
were potentially exposed =o 2,4,5-T. See part Ic of my memo sent °
to you on Nov. 7, 1986 for information on how these emnplovees were
identified.

TCP: These arxe emplovees who were in the TCP accident study. I
have included a female who contacted chloracne as a result of <the
accident, but wasn't included 1n the study.

SUS: These are emplovees who were in the Suskind/Hertzberg
morbidity study and were exposed according to either tThe Monsanto
or University of Cincinnati exposure criteria. These criteria

were described in part 5 of my memo dated Nov. 7, 1986. .-Please --.

be aware that Dr. Suskind used only the University of Cincinnati's
“Exposed" and YNon-exposed" categories in his study.

ENVIRONMENT, SAFETY & MEALTH

—— s
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v jarilyn Fingerhut, Ph.D. -2 = May 4, 1987

v

In addition to the usual header record variables that you are very
familiar with, I have added the additional variables you
requested: a Monsanto and UC exposure variable for those in the
suskind study, a data source variable for those in the B455 file
who were identified as potentially exposed from a source other
than their personnel record, and a variable to indicate whether
there was a a work record in our computer file. I have also

added a date of termination derived from 941 forms to those in the
B435 group who did not have a personnel file. .

Since I combined so many different files using various computer .
programs, I made many diligent attempts to check that I was
including everybody I was supposed to. 1 even compared my £inal
conort to the names on the three lists I sent to vou on Nov. 7,
1986. Unfortunztely, I discovered that there were twenty-six
names on my current file that weren't on those lists. 211 ths
names were from the Suskind study and had a Mom=ernr-o expaosurse code
' of either 1 or 2. (See attached list). I couild not figure out
why these omissions occurred, but I can assure you that this
current file includes a2ll the exposed Suskind cohort members.

The record format for the header and work records on this tape

is in the attachment and the tape specifications are:

‘ norn-labelled, 9 +track, EBCDIC characters, density=6250 BRI,

+ LRECL=97, BLKSIZE=6208, RECIM=FB and #RECS=6382. If wvou have any
questions, please feel free to call. .

Sincerely,

ﬁBéxﬂ(A*/ Zj_/1ﬂ7kﬂ4bumh
Marcie E. Strauss
Epidemiologist

‘- . " Mo
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"IN THE UNITED STATES DISTRICT COURT
SOUTHERN DISTRICT OF WEST VIRGINIA
CHARLESTON, WEST VIRGINIA

) JAMES M, ADKINS, Administrator
of the Estate of Ralph E, Adkins,
Daceased, et al,

N/

Plaintdffs,

)
)
)
)
\ )
_ )
vs. ) No. 81-2098
MNSANTO CCMPANY, a Delaware ; '
Corporation, )
)
Defendant, )

Deposition of -
( CILAYTGN F, CALLIS
taken on behalf of the
Plaintiffs, -
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Reporter: M. Joy Springer -
JAMES MAY REPORTING SERVICE

CERTIFIED SHORTHAND REPORTERS
A.R.2-BOX &5

EDWARDSVILLE, ILLINOIS 62025




