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TABLE A-1
SUMMARY OF 2,4-D, 2,4,5-T, AND TCDD ANIMAL STUDIES

8¢t

2,4-D 2,4,5-1 TCOD
LDs5g RANGE (ACUTE) 100-1000 mg/kg 100-1000 mg/kg 1-1000 g/kg

CHRONIC TOXIC DOSE

SIGNS OF ACUTE/
CHRONIC TOXICITY

EMBRYOTOXIC DOSE

TERATOGENICITY

CARCINOGENICITY

APPROACHES ACUTE LEVEL
RAPID CLEARANCE
ANOREXIA

WELGHT LDSS

MUSCULAR WEAKNESS
IRRITATED G.I. TRACT

MINOR LIVER INJURY

MINOR KIDNEY INJURY
MINOR LUNG CONGESTEON
APPROACHES TOXIC
LEVEL

QUESTIUNABLE ;
WEAK AT BEST

(QUESTIONABLE ;
WEAK AT BEST

1/2 ACUTE LEVEL;
VARIABLE CLEARANCE

ANORE XA
ATAXIA

G.I. INJURY
LIVER CONGESTION

- KIDNEY CONGESTION

1

APPROACHES TOXIC
LEVEL -

*LOW INCIDENCE ONLY
IN MICE (CLEFT
PALATES ~ DILATED
RENAL PELVIS)

ONE STUDY: YES

NUMEROUS STUDIES: NO

MARKEDLY LOWER
LEVEL

" BIOACCUMULATION

WEIGHT LOSS -

INVOLUTION OF
THYMUS

ALOPECIA

EPITHELTAL
CHANGES

LIVER LESIONS
(VARIABLE)

HYPOTHYROIDISM

MARKEDLY BELOW
TOXIC MATERNAL
LEVELS

SPECIES VARIA-
TIONS: YES MICE
NO RATS

EPITHEL IAL
CHANGES IN
PRIMATES:

YES EN RATS
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TABLE A-2  “SYMPTOM COMPLEX" DERIVED FROM LITERATURE REVIEW OF CASE STUDIES

ASTHENIA

PERLPHERAL ﬁEUROPATHY
SWEATING/FEVER
CARDIAC DISTURBANCE
RENAL DYSFUNCTION
LIVER DYSFUNCTION

GI DISTURBANCE
HEADACHE

PNEUMGNITIS

CSF PROTEIN ALTERATIONS
CONVULSIONS

EXPOSED TO 2,4-0; 2,4,5-T AND/OR TCOD

2,4,5-T (+ TCDD)
CHLORACNE l
PORPHYRIA
HYPERPIGMENTATION
ASTHENIA

PERIPHERAL NEUROPATHY

CARDIAC DESTURBANCE

LIVER DYSFUNCTION
GI DISTURBANCE

oD
CHLORACNE

PORPHYRIA
HYPERPIGMENTATION
ASTHENIA

PERIPHERAL NEUROPATHY

CARDIAC DISTURBANCE
RENAL DYSFUNCTION
LIVER DYSFUNCTION
GI DISTURBANCE

HYPOTHYROIDISM

HEARING/SMELL
DISTURBANCES




8¢1

TABLE A-3 DETAILED LISTING OF SYMPTOMS/SIGNS BY MAJOR CATEGORY
FROM LITeRATURE REVIEW OF CASE STUDIES EXPOSED TO 2,4-D; 2,4,5-T AND/GR TYCDOD
NEURO-PSYCHIATRIC ABNORMALIT!ES

AESTHENIA PERIPHERAL NEUROPATHY
ANXIETY HYPOREFLEXIA '
DEPRESSION WEAKNESS
FATIGUE PARESTHESIAS
APATHY ' - EXTREMITY NUMBNESS

| LOSS OF DRIVE . MYALGIA
DECREASED LIBIDO ~ GAIT DISTURBANCE
IMPOTENCY “MILD" PARESIS
SLEEPLESSNESS +

EMOTIONAL INSTABILITY
ANOREXIA -
DIZZINESS

DECREASED LEARNING
ABILITY




TABLE A-3 (CONTINUED) DETAILED LISTING OF SYMPTOMS/SIGNS BY MAJOR CATEGORY
FROM LITERATURE REVIEW OF CASE STUDIES EXPOSED TO 2,4-D,-2,4,5-T AND/OR TCDD
DERMATOLOGIC DISEASE

CHLORACNE
PORPHYRIA CUTANEA TARDA
HYPERP IGMENTATION
HIRSUITISM (8ODY)
ALOPECIA OF THE SCALP
OTHER DISORDERS
HEPATIC_DYSFUNCT LON RENAL DYSFUNCTION

INCREASED CHOLESTEROL  PROTEINURIA
AND TRIGLYCERIOE
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 DECREASED OUTPUT
INCREASES IN LIVER -

FUNCTIONAL TESTS TUBULAR, DEGENERATION
GLOMERULAR DEGENERATLON

RENAL GLUCOSURIA

Gl DlSTURSANCE CARDIAC DISTURBANCE
NAUSEA BRADYCARDIA
VOMITING TACHYCARDIA
DIARRHEA ATRIAL FIBRELLATION
GASTRITIS

ABDOMINAL PAIN



0¢l

TABLE A-4
AGE COMPARISON OF ‘EXPOSED SUBJECTS AND THEIR MATCHED CONTROLS

AFSC/Race " Number of Mean Number of

Strata ) Exposed Subjects Matched Controls Age Difference Range
Officer: Pilot/Caucasian 349 9.5 ' 0-60
/Black : 6 2.7 0-57
Nonpilot /Caucasian 78 . 10.0 0-07
/Black 2 10.0 0-36
Other /Caucasian 25 ' 10.0 0-27
/Black : 1 5.0 0-54
Enlisted: Flying/Caucasian 187 10.0 0-35
/Black 15, ) 9.8 0-58
Nonflying/Caucasian 528 ‘ 10.0 0-48
/Black 51 i 10.0 0-06

Killed in Action

Officers/Caucasian 14 - -
/Black 1 _ . -
Enlisted/Caucasian . 7 - _—

/Black 0 - -
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STATISTICAL DESCRIPTION OF THE MATCHING PROCESS
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TABLE A=5

ABSOLUTE DIST COUNT
IN MONTHS

0 8612
1 1675
2 462
3 235
3 183
5 155
6 88
7 72
8 50
9 50
10 31
1" 36
12 39
13 27
14 34
15 19
16 35
17 . 27
18 10
19 12
20 14
21 19
22 10
23 17
28 9
25 7
26 13
27 10
. 14,
29 1
30 6
31 7
32 6
33 8
34 6
35 12
36 7
37 6
38 15
39 7
40 8
a1 7
42 10
43 4
44 15
45 13
46 9
47 4
48 3
49 a
50 8
5t 4
52 0
53 8
54 8
55 6
56 4
57 5
58 8
59 6
60 7
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CUMULATIVE
TOTAL

8612
10287
10749
109684
11167,
11322
11410
11482
11532
11582
11613
11649
11688
11715
11749
11768
11803
11830
11840
11852
11866
11885
11895
11912

“11921
11928
11941
11951
11965
11976
11982
11989
11995
12003
12009
12021
12028
12034
12049
12056
12064
120N
12081
12085
12100
12113
12122
12126
12129
12133
12141
12145
12145
12153
12161
12167
121
12176
12184
12190
12197

3

70.6

88. 1
90.1
91,6
92,8
93.5
94 .1
94,5
95.0
95.2
95,5
95.8
96.0
96.3
96.5
96.8
97.0
97.1
97.2
97.3
97.4
97.5
97.7
97.7
97.8
97,9
98.0
98,1
98.2
98,2
98.3
98.3
98.4
98.5
98.6
98.6
98,7
99,8
99.8
$9.9
99.0
99.0
99,1
99.2
99,3
99.4
99,4
99.4
99,5
99.5
99.5
99.6
99.5
99.7
99.8
99,8
99.8
99,9
99,9
100.0



Table A-6

SPECIFIC RULES FOR ENTRY INTO THE MORBIDITY STUDY

CIRCUMSTANCES

RANCH HANDER (RH) DIES
FOLLOWING INITIAL DATA
COLLECTION

RH DIES OF COMBAT CAUSE
RH DIES OF NONCOMBAT CAUSE

PRIOR TO INITIAL DATA
COLLECTION

RH NONCOMPLIANT FOR BASELINE
QUESTIONNAIRE AND
PHYSICAL

RH COMPLIANT FOR QUESTIONNAIRE;
NONCOMPLIANT FOR BASELINE
PHYSICAL EXAMINATION

'RH NONCOMPLIANT DURING FOLLOWUP

CONTROL DIES FOLLOWING INITIAL
DATA COLLECTION

CONTROL DIES OF COMBAT CAUSE

CONTROL DIES OF NONCOMBAT CAUSE

PRIOR TO INITAL DATA COLLECTION

CONTROL NONCOMPLIANT FOR
BASELINE PHYSICAL
EXAMINATION '

CONTROL NONCOMPLIANT DURING
FOLLOWUP

NONCOMPLIANT CONTROL RETURNS
TO STUDY
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RULES

CONTROL FOLLOWED THROUGHOUT AND
REPLACED AS NECESSARY '

MEDICAL RECORDS REVIEWED;
NO CONTROL SET FORMED

1ST CORDER SURROGATE INTERVIEW
ACCOMPLISHED; CONTROL SELECTED
AND FOLLOWED THROUGHOUT; AS -
NECESSARY

CONTROL FOLLOWED THROUGHOUT THE
STUDY; REPLACED AS NECESSARY

CONTROL FOLLOWED THROUGHOUT THE
STUDY; REPLACED AS NECESSARY

CONTROL FOLLOWED THOUGHOUT. THE
STUDY; REPLACED AS NECESSARY

NOT REPLACED IN THE PROSPECTIVE
STUDY OF MORBIDITY

MEDICAL RECORDS REVIEWED;
EXCLUDED FROM FURTHER STUDY

INCLUDED IN MORTALITY AND RETROS-
PECTIVE MORBIDITY STUDIES; SUR-
ROGATE INTERVIEW ACCOMPLISHED.
NOT INCLUDED IN PROSPECTIVE
MORBIDITY STUDY AND REPLACED 8Y
A LIVING COMPLIANT CONTROL.

CONTROL FOLLOWED THROUGHOUT STUDY
REPLACE AS NECESSARY

CONTROL FOLLOWED THROUGHOUT STUDY
REPLACE AS NECESSARY

BOTH PRIMARY AND REPLACEMENT

CONTROLS WILL BE CONTINUED IN
STUDY



STUDY PHASE

Morbidity
Study

Morbidity
Study

Foliow-up
Study

Table .A-7
SCHEDULE AND MODE OF CONTACTS WITH
STUDY SUBJECTS

CONTACT MADE

Introductory Letters
Comprehensive Questionnaire

Baseline Physical Exam

Adaptive Quest1onna1re
Adaptive Physical Examination

Adaptive Questionnaire
Adaptive Physical Examination

Adaptive Quest1onna1re
Adaptive Physical Examination

Adapt1ve Quest1onna1re
Adaptive Physical Examination

Adaptive Questionnaire
Adaptive Physical Examination
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TIME
Oct 81

Oct 8l-Mar 82

‘Dec 81-Sep 82

Oct 83-Mar 84
Dec 84-Jun 85

Oct 86-Mar 87
Dec 86-Jun 37

Oct 91-Mar 92
Dec 91-Jun 92

Oct 96-Mar 97
De¢ 96-Jun 97

Oct 2001-Mar 2002

‘Dec 2001-Jun 2002



A(I,d)

C(I,J)

D1
P2

RND
DIM

nnu

10 DIM C(10,3)
20 DIM A(10,3)
30 P2=.25
D1=.45

M=0

N=0

70 FOR I=1 TO 10
FOR J=1 TO 3

90 A(I,J)=0
C{1,d)=0
NEXT J
NEXT I
M=M+1
PRINT M

F=1
I=1
J=1

X=P2+F*D1

Table A-8
MONTE CARLO SIMULATION

C(I,J)=RND(1)

PROGRAM

IF M=1001 THEN 330

GLOSSARY

Control individual index

Examination number index

for the jth examination

[}

Random
Dimension
Flag

preselected probabilities.

Testing variable array
number of times no control was available

number of matches attempted
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210
220
230
240
250
260
270

290
300
310
320
330
340
350
360
370
380

390.

400
410
420

IF C(I,Jd) > X THEN 270
[=I+1: F=1

IF 1 > 10 THEN 250
GOTO 180

N=N+1

GOTO 130
A(I,d)=A(1,d)+1
J=Jd+1 :

IF J>3 THEN 320
F=0

GOTO 190

GOTO 130

STOP

SELECT PRINT 215
FOR .I=1 TO 10
PRINT A(I,1), A(I,2),
NEXT I

PRINT _
PRINT "N(1)", N(1)
PRINT "N(2)", N(2)}
PRINT "N(3)", N(3)
END

Attendance array = number of times the ith control was used

P1 = D1 + P2 and Py = P2
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Figure A-)

2, 3,7, 8-TETRACHLORODIBENZO- p-DIOXIN (TCDD)

ROOEH

© MOLEGULAR WEIGHT 321.8935
® MELTING POINT © 303-305°C
~ @ DECOMPOSITION POINT 980-1,000°C

o SOLUBILITY, GRAMS/LITER
b

ORTHO-DICHLOROBENZENE 1.40

CHLOROBENZENE - 0.72
ORANGE HERBICIDE 0.58
BENZENE 087
CHLOROFORM 0.37
ACETONE an
" METHANOL o 0.01

WATER o oaxqg!



GET

I iqure A-2

ESTIMATED. IDENTIFICATION/PARTICIPATION

OF THE RANCH HAND POPULATION

RANCH HAND POPULATION

/\

UNACCOUNTABLE
< 1%

RESPONSE
ESTIMATE

ESTIMATED
NUMBER OF
PARTICIPANTS

ACCOUNTABLE

NON-PARTICIPANTS
DEAD/MORIBUND 10%
UNWILLING 25%

QUESTIONNAIRE
PARTICIPANTS

NON-PARTICIPANTS
40%

BASELINE EXAM
PARTICIPANTS

NON-PARTICIPANTS
20%

1st FOLLOW-UP
EXAM PARTICIPANTS

NON-PARTICIPANTS

20%

o ]

2nd FOLLOW-UP

EXAM PARTICIPANTS

ot

- 99%

65%

60%

80%

80%

1200

1188

1712

463

371

297



LET

Figure A-3 | STUDY DESIGN f()RMAT
MORTALITY STUDY 1:5, RETROSPECTIVE MORBIDITY STUDY 1:1,
~ AND FOLLOWUP MORBIDITY .STUDY 1:1
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