Appendix O

Immunologic Assessment



TABLE O-1.

Summary of Dioxin-by-Covariate Interactions for
Immunology Variables

Ranch Hands - Logy (Current Dioxin) and Time

Percent Possibly
Abnormal/(n)
Variable/ —Current Dioxin
(Assumption-- Time Adj. Relative
Table Ref.) Interaction  Stratum  (Yrs.) Low Medium High Risk (95% C.I.)2  p-Value
Composite  Current-by- Bom 0.198b
Skin Time-by-Age 21942 <186 0.0 9.4 35 1.01 (0.46,2.21) 0.971¢
Test 21 (53 (29)
Diagnosis >18.6 2506 105 33 0.45 (0.17,1.19) 0.109¢
{(Minimal-- (8) (38) (30)
16-3 [g])
Bom 0.0240
<1942 <186 11.1 85 0.0 0.53 (0.20,1.40) 0.198¢
(36) (47) (10)
>18.6 0.0 4.7 8.0 1.86 (0.87,3.93) 0.105¢
(33) (64) (25)
Ranch Hands - Log) (Initial Dioxin)
Variable/
(Assumption-- Initial Adj. Adj. Slope
Table Ref.) Interaction Stratam Dioxin n Mean (Std. Error) p-Value
CD2 Cellsd Initial-by- 0-1 Low 37 16759 0.017 (0.022) 0.442
(Minimal-- Current Medium 80 1,604.4
164 [c]) Alcohol Use High 43  1,726.6
>l Low 8 19882 -0.168 (0.053) 0.002
Medium 16 18377
High 10 12115



TABLE O-1. (Continued)

Summary of Dioxin-by-Covariate Interactions for
Immunology Variables

Ranch Hands and Comparisons by Current Dioxin Category

Current
Variable/ Dioxin Adj. Difference of Adj.
(Table Ref) Interaction  Stratum _ Category n  Mean Contrast Means (95% C.1)° p-Valuef
CD2 Cellsd Categorized Bom  Background 8 16533 All 0.301
(164 [j1) Current 21942
Dioxin-by- 0 Unknown 7 15820 UvwsB -71.3 -- 0.795
Age Low 1 19208 Lvs.B 267.5 -- 0.667
High 3 1,222 Hvs.B -531.1 -- 0.082
Categorized Bom Background 99 1,7904 All 0.194
Current >1942
Dioxin-by- >0-40 Unknown 35 15577 Uvws. B 2327 -- 0.032
Lifetime Low 25 1,7083 Lvs. B -82.1 -- 0.523
Alcohol High 34 16981 Hvs B -92.3 -- 0418
History
Bom Background 23 1,790.2 All 0.591
21942
>40 Unknown 5 1,593.8 Uvs. B -1964 -- 0.473
Low 4 20847 Lvs. B 2945 -- 0.394
High 9 19434 Hvs. B 153.2 -- 0.525
Born Background 11 16424 All 0.712
<1942
0 Unknown 5 1,501.0 Uwvs. B -141.4 -- 0.611
Low 5 11,7770 Lvs.B 134.6 -- 0.656
High 8 18373 Hvs.B 1949 -- 0.462
Bom  Background 111 1,6283 All 0.287
<942
>0-40 Unknown 62 1,763.6 Uwvs. B 135.3 -- 0.126
Low 26 16233 LvsB 5.0 -- 0.965
High 16 18331 Hvs. B 204.8 -- 0.177
Born Background 54 1,631.7 All 0.615
<1942
>40 Unknown 16 1,508.7 Uvs.B -1230 -- 0.403
Low 12 1,781.1 Lvs. B 1494 -- 0.403
High 6 15821 Hvs. B -49.6 -- 0.827



TABLE 0-1. (Continued)

Summary of Dioxin-by-Covariate Interactions for

Immunology Variables

Ranch Hands - Logj (Current Dioxin) and Time

Adj. Mean/(n)
Variable/ ioxi
(Assumption-- Time Adj. Slope
Table Ref.) Interaction  Stratum  (Yrs.) Low Medium High (Std. Error) p-Value
CD4 Celis? Current-by- 040 0.0138
(Minimal--  Time-by- <186 9013 8269 7080 -0.087 (0.041) 0.0350
16-5[g])  Lifetime (18) @1 an
Alcohot >186 8183 860.1 9082 0.044 (0.035) 0.200h
History (15)  (36) (23)
>40 0.0548
<186 8201 7786 1079.8 0.101 (0.077) 0.191h
4) Q) (5)
>186 9764 10321 8365 -0.099 (0.070) 0.163h
(10) (10) N
CD4 Celisd  Current-by- Bom 0.7538
(Maximal-- Time-by- 21942 <186 8975 10442 9306 0.032 (0.038) 04110
16-5[h])  Age a3 @8 @D
>186 7026 9522 9595 0.051 (0.045) 0.265h
3 (20)  (22)
Bom 0.0438
<1942 <186 9482 8886 7693 -0.069 (0.043) 0.114h
(26) (42 (8)
>186 8989 936.1 10369 0.044 (0.035) 0.207h
(21) 46 (21
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TABLE O-1. (Continued)

Summary of Dioxin-by-Covariate Interactions for
Immunology Variables

Ranch Hands - Logz (Initial Dioxin)

Variable/
(Assumption-- Initial Adj. Adj. Slope
Table Ref.) Interaction Stratum Dioxin n Mean (Std. Error) p-Value
CD8 Cellsd Initial-by- 0 Low 4 4372 0.023 (0.074) 0.760
(Minimal-- Lifetime Medium 7 458.3
16-6 {c]) Alcohol High 8 490.6
History
>0-40 Low 32 505.1  -0.005 (0.037) 0.894
Mediom 67 4324
High 32 4882
>40 Low 9 6980  -0.178 (0.073) 0.016
Medium 21 582.1
High 13 382.5
CD8 Celisd Initial-by- 0-1 Low 48 496.1 0.005 (0.023) 0.844
(Maximal-- Current Medium 112 470.3
16-6 [d]) Alcohol Use High 61 504.3
>1 Low 16 5613  -0.110 (0.051) 0.033
' Medium 22 496.4
High 11 357.7
CD20 Celisd  Initial-by- Bom Low 9 1992 -0.040 (0.070) 0.566
(Minimal-- Age 21942 Medium 44 156.0
16-7 [c]) High 29 161.2
Born Low 36 1174 0.165 (0.053) 0.002
<1942 Medium 52 168.6
High 24 189.8
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TABLE O-1. (Continued)

Summary of Dioxin-by-Covariate Interactions for

Immunology Variables

Ranch Hands and Comparisons by Current Dioxin Category

Current
Variable/ Dioxin Adj. Difference of Adj.
(Table Ref.) Interaction  Stratum _ Category n Mean Contrast Means (95% C.1)® p-Valuef
CD20 Cellsd Categorized Bom Background 133 2004  All 0.307
(16-7 [j1) Current 21942
Dioxin-by- Unknown 46 1702 Uvws. B -30.2 -- 0.069
Age Low 1833 Lvs.B -17.1 -- 0410
High 43 1859 Hvs. B -14.5 -- 0.420
Bomn Background 168 1569  All 0.006
<1942 ‘
Unknown 1799 Uvs. B 23.0 -- 0.047
Low 41 183 Lvs B 294 -- 0.053
High 2159 Hvs.B 59.0 -- 0.002
Ranch Hands - Logs (Initial Dioxin)
Variable/
{Assumption-- Initial Adj. Adj. Slope
Table Ref.) Interaction Stratum Dioxin n Mean (Swd. Error) p-Value
CD14 Cellsd  Initial-by- 0 pack-yrs Low 6 35.7  -0.040 (0.104) 0.699
(Minimal-- Lifetime 0-1 drinks/ Medium 20 31.7
16-8 [c]) Cigarette day High 17 264
Smoking :
History 0 pack-yrs Low 3 27.6 -0.249 (0.218) 0.256
>1 drinks/ Medium 0 -
Initial-by- day High 3 14.2
Current
Alcohol >( pack-yrs Low 31 16.6 0.135 (0.068) 0.051
Use 0-1 drinks/ Mediom 60 20.1
day High 27 26.6
>0 pack-yrs Low 5 336  -0.325 (0.182) 0.078
>] drinks/ Medium 17 20.7
day High 7 11.2



TABLE O-1. (Continued)

Summary of Dioxin-by-Covariate Interactions for

Immunology Variables

Ranch Hands - Loga (Current Dioxin) and Time

Adj. Mean/(n)
Variable/ joxi
(Assumption-- Time Adj. Slope
Table Ref) Interaction  Stratum  (Yrs.) Low Medium High (Sud. Error) p-Value
CD14 Celisd Current-by- 0 0.3098
(Maximal-- Time-by- <186 281 328 337 0.101 (0.102) 0.321h
16-8 [h]))  Lifetime (18) QAN (8)
Cigarette >186 227 330 247 -0.029 (0.084) 0.730h
Smoking (6) (1s) (4
History
>0-10 0.8418
<186 278 247 221 -0.135 (0.109) 0.216h
(8) (25) (15)
>186 425 252 195 .0.168 (0.123) 0.176h
(5) (18) (9
>10 0.0148
<186 333 404 266 -0.063 (0.083) 0.452h
a3 (@28 (8)
>186 240 231 480 0.242 (0.086) 0.006h

a3) (G4 (20)



TABLE O-1. (Continued)

Summary of Dioxin-by-Covariate Interactions for
Immunology Variables

Ranch Hands - Log) (Initial Dioxin)

Variable/
(Assumption-- Initial Adj. Adj. Slope
Table Ref.) Interaction Stratum Dioxin n Mean (Std. Error) p-Value
CD25 Celisd  Initial-by- O cigs/day Low 12 7.7 -0.186 (0.116) 0.116
(Minimal-- Current <10 pack-yrs Medium 23 8.6
16-9 c]) Cigarette <40 drink-yrs High 15 58
Smoking
0 cigs/day Low 1 15.5  -0.059 (0.287) 0.837
Initial-by-  <i0pack-yrs Medium 5 16.4
Lifetime >40 drink-yrs High 5 11.0
Cigarette
Smoking 0 cigs/day Low 7 12.8  -0.091 (0.151) 0.549
History »10 pack-yrs  Medium 9 9.1
<40 drink-yrs High 5 63
Initial-by- O cigs/day Low 1 6.8 0.792 (0.566) 0.164
Lifetime >10 pack-yrs  Medium 5 10.5
Alcohol >40 drink-yrs High 1 30.1
History
>{) cigs/day Low ¢ -- 0.548 (0.372) 0.144
<10 pack-yrs Medium 10 13.7
<40 drink-yrs High 4 234
>0 cigs/day Low 0 -- -0.346 (0.607) 0.570
<10 pack-yrs Medium 3 11.3
>40 drink-yrs High 1 21.2
>0 cigs/day Low 4 11.3 0.242 (0.218) 0.270
>10 pack-yrs Medium 10 95
<40 drink-yrs High 5 19.2
>0 cigs/day Low 3 201 0.046 (0.222) 0.835
>10 pack-yrs  Medium 5 49
>40 drink-yrs High 5 8.9
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TABLE O-1. (Continued)

Summary of Dioxin-by-Covariate Interactions for
Immunology Variables

Ranch Hands - Logy (Initial Dioxin)

Variable/
(Assumption-- Initial Adj. Adj. Slope
Table Ref.) Interaction Stratum Dioxin n Mean (Std. Error) p-Value
CD25 Cellsd  Initial-by- O cigs/day Low 21 63  -0.102 (0.083) 0219
(Maximal--  Current <10 pack-yrs Mediom 31 69
16-9 [d]) Cigarette <40 drink-yrs High 20 46
Smoking
0 cigs/day Low 3 248  -0.116 (0.193) 0.547
Initial-by- <10 pack-yrs Medium 6 11.0
Lifetime >40 drink-yrs High 6 103
Cigarette
Smoking 0 cigs/day Low 8 13.1 -0.189 (0.126) 0.136
History >10 pack-yrs Mediom 14 9.3
<40 drink-yrs High 7 6.3
Initial-by-
Lifetime 0 cigs/day Low 4 121  -0.004 (0.261) 0.989
Alcohol >10 pack-yrs Medium 7 84
History >40 drink-yrs High 1 234
>0cigs/day Low 1 12 0.791 (0.264) 0.003
<10 pack-yrs Medium 6 14.0
<40 drink-yrs High 8 12.0
>0cigy/day  Low 2 17 0.460 (0.271) 0.091
<10 pack-yrs Medium 5 N
>40 drink-yrs High 1 16.5
>0cigs/day Low 3 74 0.178 (0.176) 0.311
>10 pack-yrs Medium M 80
<40 drink-yrs High 7 12.8
>0cigs/day Low - 1 29  0.066 (0.197) 0.737
>10 pack-yrs Medium 8 9.0
>40 drink-yrs High 6 5.7
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TABLE O-1. (Continued)

Summary of Dioxin-by-Covariate Interactions for
Immunology Variables

Ranch Hands and Comparisons by Current Dioxin Category

Current
Variable/ Dioxin Adj. Difference of Adj.
(Table Ref.) Interaction Stratum Catcgory n Mean Means (95% C.1.) p-Value
HLA-DR Cellsd Initial-by- Bom Low 9 638.2  -0.128 (0.054) 0.020
{Minimal-- Age >1942 Medium 44 4398
16-10 [c]) High 30 Ny
Bom Low 36 3879 0.087 (0.044) 0.050
<1942 Medium 53 463.3
High 24 487.5
HLA-DR Initial-by- Bomn >1942 Low 17 3840  -0.031 (0.035) 0.376
Cellsd Age 0-1 Medium 39 4718
(Maximal-- High 36 3863
16-10 [d]) Initial-by-
Current Bom >1942 Low 5 5492  -0.139 (0.091) 0.129
Alcohol >1 Medium 4 4213
Use High 7 364.5
Bomn <1942 Low 32 4396  0.077 (0.033) 0.019
0-1 - Medium 73 4028
High 26 5323
Bormn <1942 Low 11 546.6  -0.051 (0.084) 0.546
>1 Medium 20 362.0
High 4 3406
Current
Variable/ Dioxin Adj. Difference of Adj.
(Table Ref.)  Interaction  Stratum  Category n Mean Contrast Means (95% C.I) p-Value
HLA-DR Celisd Categorized Bom Background 132 4506 0.157
(16-10 [j1) Current 21942
Dioxin-by- Unknown 46 4040 Uws. B -46.6 -- 0.127
Age Low k'H 4813 Lvs. B 30.7 -- 0439
High 44 4070 Hvs. B 436 -- 0.158
Bormn Background 168 4044 All 0.027
<1942
Unknown 81 4506 Uwvs. B 46.2 -- 0.052
Low 43 4613 Lvs. B 56.9 -- 0.058
High 30 4944 Hvs. B 9.0 -- 0.015



TABLE O-1. (Continued)

Summary of Dioxin-by-Covariate Interactions for
Immunology Variables

Ranch Hands - Log; (Initial Dioxin)

Variable/ ‘
{Assumption-- Initial Adj. Adj. Slope
Table Ref.) Interaction Stratum Dioxin n Mean (Std. Error) p-Value
TLCd Initial-by- 0-1 Low 37 2,0651  0.014 (0.021) 0.500
(Minimal-- Current Mediom 80 19884
16-12 [c]) Alcohol High 4 21212
Use
>1 Low 8 23522 -0.125 (0.050) 0.013
Mediom 17 2,135.1
High 10 15404
Ranch Hands and Comparisons by Current Dioxin Category
Current
Variable/ Dioxin Adj. Difference of Adj.
(Table Ref) Interaction  Stratum  Category n Mean Contrast Means (95% C.1)¢ p-VaIuef
TLCd Categorized Bom  Background 8 20950 All 0.108
(16-12 [j))  Current 21942
Dioxin-by- 0 Unknown 7 20185 Uvs. B -76.5 -- 0.813
Age Low I 24267 Lvs. B 331.7 -- 0.649
High 2 12034 Hvs. B -891.6 -- 0.021
Categorized Bom Backgroond 101 2,217.0 All 0.230
Current 21942
Dioxin-by- >0-40 Unknown 34 1971 UwvsB -2499 -- 0.048
Lifetime Low. 25 2,1324 Lvs.B -84.6 -- 0.568
Alcohol High 33 20737 Hvs.B -143.3 -- 0.274
History
Bom Background 24 2,150.2 Al 0.447
>1942
>40 Unknown 5 19744 Uwvs. B -1758 -- 0.568
Low 4 25893 Lvs B 439.1 -- 0.260
High 9 24072 Hvs. B 257.0 -- 0.342
Born Background 10 2,001.7 All 0.677
<1942
0 Unknown 5 19484 Uvs B -53.3 -- 0.871
Low S§ 22191 Lvs.B 2174 -- 0.536
High 8§ 23152 Hvs.B 313.5 - 0.313
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TABLE O-1, (Continued)

Summary of Dioxin-by-Covariate Interactions for
Immunology Variables

Ranch Hands and Comparisons by Current Dioxin Category

Current
Variable/ Dioxin Adj. Difference of Adj.
(Table Ref.) Interaction _ Stratum  Category n__ Mean Contrast Means (95% C.I)¢ p-Valuef
TLCd Born Background 105 19932 All 0.129
(16-12 {iD) <1942
(continued) >0-40 Unknown 60 21834 Uwvws.B 190.2 -- 0.065
Low 25 19917 Lvs. B -1.5 -- 0.992
High 16 2,293.1 Hvs. B 2999 -- 0.086
Bom  Backgound 52 19761 All 0.744
<1942
>40 Unknown 16 19193 Uvs. B -56.8 -- 0.738
Low 12 21696 Lvs.B 1935 -- 0.338
High 6 20271 Hvs.B 510 - 0.846

Ranch Hands - Logy (Initial Dioxin)

Variable/
(Assumption-- , Initial Adj. Adj. Slope
Table Ref.) Interaction Stratum Dioxin n Mean {Std. Error) p-Value
PHA Net Initial-by- 0 Low 4 157,545 -25,362 (10,069) 0.014
Response Lifetime Medium 7 105,211
(Minimal-- Alcohol High 7 75,067
16-14 [c1]} History
>0-40 Low 32 116,980 439 (4,375) 0.920
Medium 65 139,659
High 32 123,884
>40 Low 8 82,849 21,052 (8,418) 0.015
Medium 23 132,459
High 13 155,876
PHA Net Initial-by- 0 Low A 132,218 -2,711 (2,355) 0.252
Response Lifetime Medium 30 127,264
{Maximal-- Cigarette High 2 96,570
16-14 [d1]) Smoking
History >0-10 Low 14 133,225 -167 (2,346) 0.943
Medium 42 126,375
High 2 143,614
>10 Low 23 126,107 1,036 (2,399) 0.667
Medium 61 121,775
High 26 137,651

O-1t



TABLE O-1. (Continued)

Summary of Dioxin-by-Covariate Interactions for
Immunology Variables

Ranch Hands - Logz (Initial Dioxin)

Variable/
(Assumption-- Initial Adj. Adj. Slope
Table Ref.) Interaction Stratum Dioxin n Mean (Std. Error) p-Value
PHA Net Initial-by- 0-1 Low 46 149,842 2,849 (2,764) 0.305
Current Medium 110 151,293
{Maximal-- Alcohol High 59 162,900
16-14 [d3]) Use
>1 Low 15 193,480 -6,184 (6,951) 0.375
Medium 23 153,345
High 11 151,283
PHA Net Initial-by- 0 Low 9 133,091 -2,889 (5,426) 0.596
R Lifetime Medium 19 156,965
(Minimal-- Cigarette High 20 127,260
16-14 [c4]) Smoking
History >0-10 Low 14 132,804 4,709 (5.881) 0426
Medium 34 162,885
High 13 160,366
>10 Low 21 134,841 8,603 (4,761) 0.075
Medium 42 148,555
High 19 176,828
Ranch Hands - Logy (Current Dioxin) and Time
Adj. Mean/(n)
Variable/ ioxi
(Assumption-- Time Adj. Slope
Table Ref) Interaction  Stratum _ (Yrs.) Low Medium High (Std. Error) p-Value
PHA Net Current-by-  0-40 0.4858
Time-by- <186 147,386 153,806 154,213 3,817 (5,287) 0.473h
{(Minimal-- Lifetime (18) (40) 0 ¥))
16-14 [g])  Alcohol >186 114,064 162,408 138,160 764 (4722)  0.872b
History (15) (35) (22)
>40 0.0068
<186 68,227 139403 196,600 33,399 (10,297)  0.002h
3) (8) (5)
>186 161228 149,443 148,630 -6,161 (9,770) 0.530h

(10)

0-12
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TABLE O-1. (Continued)

Summary of Dioxin-by-Covariate Interactions for
Immunology Variables

Ranch Hands and Comparisons by Current Dioxin Category

Current
Variable/ Dioxin Adj. Difference of Adj.
(Table Ref.) Interaction Stratum __ Category n Mean Contrast Means (95% C.1)° p-Valucf
PHA Net Categorized 0-1 Background 221 144913 All 0.137
Reponse Current
(16-14 [j3]) Dioxin-by- Unknown 102 139,787 Uvs.B -5,126 (-16,469,6,217) 0.376
Current Low 59 156,095 Lvs.B 11,182 (-2,209,.24,574) 0.103
Alcohol High 60 151,352 Hvs.B 6439 (-7,201,20,079)  0.355
Use
>1 Background 75 145,089 All 0.164
Unknown 19 172322 Uvs.B 27,233 (2,682,51,785) 0.030
Low 11 146921 Lvs.B 1,832 (-27,335,31,000) 0.902
High 12 142569 Hvs.B -2,520 (-31,686,26,648) 0.866
Ranch Hands - Log; (Current Dioxin) and Time
Adj. Mean/(n)
Variable/ ioxj
(Assumption-- Time Adj. Slope
Table Ref,) Interaction Stratum  {Yrs.) Low Medium High (Std. Error) p-Value
Unstimulated Current-by-  0-40 0.2798
MLC Time-by- <186 4844 4864 3,324 -0.083 (0.089) 03540
Responsed  Lifetime (18) @41 (18)
(Minimal--  Alcohol >186 4,127 4,140 4,227 0.044 (0.085) 0.603h
16-16 [g]) History (15) (34) (22)
>40 0.1598
<186 1,845 4242 7077 0.318 (0.166) 0.059h
4) (8) ()
>186 5236 4,580 4,986 -0.039 (0.183) 0.830h
(10) (1) (6)
Unstimulated Current-by- 0 0.0418
MLC Time-by- <186 4,191 4757 3,046 -0.036 (0.113) 0.750h
Responsed  Lifetime (1) an (8)
(Maximal--  Cigarette >186 1421 5926 6,808 0.253 (0.094) 0.008h
16-16 [h]) Smoking (6) (15) {13)

History



TABLE O-1. (Continued)

Summary of Dioxin-by-Covariate Interactions for
Immunology Variables

Ranch Hands - Logz (Current Dioxin) and Time

Adj. Mean/(n)
Variable/ joxi
{Assumption-- Time Adj. Slope
Table Ref) Interaction  Stratum  (Yrs.) Low Medium  High (Std. Error) p-Value
Unstimulated >0-10 0.7818
MLC <186 5005 5746 4,939 -0.029 (0.122) 0.815h
Responsed 8 (25 Q5
(Maximal-- >186 3614 5701 4,282 0.021 (0.137) 0.877h
16-16 [h]) {5 (17 (8)
(continued)
>10 03128
<186 4339 5880 6,304 0.092 (0.092) 0.316"
13y  (28) (8)
>186 6,141 4876 5,126 -0.042 (0.093) 0.6500
(13) (34) (19)
Ranch Hands - Logy (Initial Dioxin)
Variable/
(Assumption-- Initial Adj. Adj. Slope
Table Ref.) Interaction Stratum Dioxin n Mean (Std. Error) p-Value
NKCA 5011 Initial-by-  0-Never Low 8 416  -1.09 (1.69) 0.520
Percent Release Current <40 drink-yrs Medium 15 418
(Minimal-- Cigarette High 17 39.8
16-19 [c]) Smoking
0-Never Low 1 350 -8.43 (5.67) 0.139
Initial-by-  >40 drink-yrs Medium 5 42.1
Lifetime High 3 321
Alcohol
History 0-Former Low 20 394 0.81 (1.55) 0.603
<40 drink-yrs Medium 27 38.0
High 13 424
0-Former Low 4 415 -299 (3.75) 0427
>40 drink-yrs Medium 8 41.7
High 4 371
>0-20 cigs/day Low 4 388 0.93 (3.17) 0.769
<40 drink-yrs Medium 18 36.2
High 6 38.1

0-14



TABLE O-1. (Continued)

Summary of Dioxin-by-Covariate Interactions for

Immunology Variables

Ranch Hands - Loga (Initial Dioxin)

Variabile/
(Assumption-- Initial Adj. Adj. Slope
Table Ref.) Interaction Stratum Dioxin n Mean {8td. Error) p-Value
NKCA 50/1 >0-20 cigs/day Low 1 27.2 3.07 (7.18) 0.670
Percent Release >40 drink-yrs Medium 4 349
{Minimal-- High 2 335
16-19 [c])
(continued) >20 cigs/day Low 3 29.6 4.59 (3.34) 0.171
<40 drink-yrs Medium 12 36.7
High 4 43.7
>20cigs/day Low 3 37.9 4,73 (4.02) 0.241
>40 drink-yrs Medium 5 280
High 3 434
Ranch Hands - Logy (Current Dioxin) and Time
Adj. Mean/(n)
Variable/ jioxj
(Assumption-- Time Adj. Slope
Table Ref)) Interaction Stratum  (Yrs.) Low Medium High {Std. Error) p-Value
NKCI! 50/1  Current-by-  Black 0.0638
Net Response Time-by- <i86 8700 881.0 -- -235.5 (192.8) 0.225h
(Minimal-- Race n (2) (0)
16-20 [g]) >186 6040 10940 9645 123.5 (90.2) 0.174h
m (1) (2}
Non-Black 0.0338
<186 8281 8400 8873 35.6 (14.4) 0.015h
Q) @¢n 23
>186 7789 8068 8534 -5.8 (13.9) 0.6800
(23) @45 (28

0-15



TABLE O-1. (Continued)

Summary of Dioxin-by-Covariate Interactions for
Immunology Variables

Ranch Hands - Logs (Current Dioxin) and Time

Adj. Mean/(n)
Variable/ joxi
{Assumption-- Time Adj. Slope
Table Ref) Interaction  Stratum  (Yrs.) Low Medium High (Std. Error) p-Value
NKCI 50/1  Current-by- Black 0.0228
Net Response Time-by- <186 8367 7902 8075 479 (58.1) 0411h
(Maximal-- Race (2) 2) )]
16-20 [h]) >18.6 -- 6034 9454 126.1 {(55.6) 0.025h
0) 3) (2)
NKCI 50/1 Non-Black 0.0178
Net Response <186 8084 7865 868.3 21.1 (8.9) 0.0200
(Maximal-- (36) (68) (30)
16-20 [h]) >186 8269 7935 779.1 9.5 (8.6) 0.271h
23) (1) (41)

Ranch Hands and Comparisons by Current Dioxin Category

Current .
Variable/ Dioxin Adj. Difference of Adj.
(Table Ref.) Interaction Stratum _ Category n Mean Contrast Means (95% C.1.}) p-Value
NKCI 50/1 Categorized 0-1 Background 210 8183 All 0.387
Net Response Current
(16-20 [j))  Dioxin-by- Unknown 99 796.8 Uvs.B  -21.5 (-504,74) 0.146
Current Low 59 7984 Lvs. B -19.9 (-53.9,14.0) 0.250
Alcohol Use High 59 798.2 Hvs.B  -20.1 (-54.6,14.5) 0.256
(Non-Blacks)
>l Background 72 8034 All 0.010
Unknown 19 808.0 Uvs. B 4,6 (-57.0,66.1) 0.885
Low 10 9283 Lvs. B 1249 (47.6,202.1) 0.002
High 12 7719 Hvs.B  -31.5 (-104.541.6) 0.399

0-16



TABLE O-1. (Continued)

Summary of Dioxin-by-Covariate Interactions for

Immunology Variables

Ranch Hands - Logp (Current Dioxin) and Time

Adj. Mean/(n)
Variable/ ioxi
(Assumption-- Time Adj. Slope
Table Ref.) Interaction  Stratum  (Yrs.) Low Medium High {Std. Error) p-Value
NKCI 50/1 Current-by-  Black 0.0528
Percent Time-by- <186 780 695  -- -18.7 (15.2) 0.222h
Release Race (1) @ (O
(Minimal-- >186 620 760 720 10.9 (7.1) 0.131h
16-21 [g]) (1) (1) (2)
Non-Black 0.0348
<i86 617 649 679 29 (1.1) 0.013k
(21)  @n (23)
>186 637 651 682 04 (1.1 0.733b
(23) @5 (2%
NKCI 50/t  Current-by-  Black 0.0268
Percent Time-by- <186 693 668 642 -4.0 (4.6) 0.383h
Release Race ) 2
(Maximal-- >18.6 - 494 754 9.3 (4.4) 0.036M
16-21 [h]) (0) (3) 2)
Non-Black 0.0108
<186 656 648 715 2.0 (0.7) 0.0070
(36) (68) (30)
>186 675 650 64.2 -0.6 (0.7) 0.396h
(23)  (61) (41)
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TABLE O-1. (Continued)

Summary of Dioxin-by-Covariate Interactions for

Immunology Variables

Ranch Hands and Comparisons by Current Dioxin Category

Current
Variable/ Dioxin Adj. Difference of Adj.
(Table Ref.) Interaction Stratum ___Category n Mean Contrast Means (95% C.I.) p-Valuc
NKCI 50/1 Categorized 0-1 Background 180 67.1 All 0.282
Percent Current drinks/day
Release Dioxin-by- <40 Unknown 89 654 Uvs. B -1.74 (4.12,0.65) 0.155
(1621 [j])  Current drink-yrs Low 50 649 Lvs.B -2.19 (-5.04,0.67) 0.135
Alcohol Use High 51 65.2 Hvs. B -1.93 (-4.84,097) 0.193
(Non-Blacks)
0-1 Background 30 67.8 All 0.962
drinks/day
Categorized >40 Unknown 10 660 Uvs. B -1.77 (-8.49,495) 0.607
Current drink-yrs Low 9 679 Lvs.B 0.12 (-6.93,7.18) 0.973
Dioxin-by- High 8 675 Hvs.B  -0.28 (-7.61,7.06) 0.941
Lifetime
Alcohol >1 Backgroond 30 649 All 0.177
History drinks/day
(Non-Blacks) <40 Unknown 8 660 Uvs.B 1.15 (-6.37,8.68) 0.764
drink-yrs Low 5 726 Lvs.B 7.78 (-0.51,16.08) 0.067
High 6 605 Hvs.B  -4.37 (-13.23,448) 0.333
>1 Background 42 676 All 0.135
drinks/day
>40 Unknown 11 66.8 Uvs.B  -0.73 (-7.32,5.86) 0.828
drink-yrs Low 5 776 Lvs.B 9.99 (0.87,19.12) 0.033
High 6 650 Hvs.B  -2.54 (-10.22,5.14) 0.518
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TABLE O-1, (Continued)

Summary of Dioxin-by-Covariate Interactions for

Immunology Variables

Ranch Hands - Logp (Current Dioxin) and Time

Adj. Mean/(n)
Variable/
(Assumption-- Time Adj. Slope
Table Ref.) Interaction  Stratum  (Yrs.) Low Medium High (Std. Error) p-Value
IgAd Current-by-  0-Never 0.9408
(Minimal--  Time-by- <186 2082 1943 2270 0.056 (0.048) 0.24gh
1622 [g])  Current @en (33 (15)
Cigarette >186 2111 2527 2448 0.060 (0.043) 0.157h
Smoking (10) (29) (295
0-Former 05118
<186 2317 2177 2315 0.021 (0.044) 0.6350
30y (@3 (8)
>186 2202 259.8 2449 0.058 (0.035) 0.104h
26) @43 @n
>0-20 0.1208
<186 2587 2326 2426 0.054 (0.071) 0.445h
(9 (26) (10)
>186 2682 2349 2099 -0.089 (0.061) 0.146h
9 (34) 10)
>20 0.1908
<186 2048 2118 2486 0.068 (0.065) 0.292h
(11) (25) (9)
>186 2412 2017 2095 -0.041 (0.053) 0.435h
9 (21) (an
1gad Current-by-  0-Never 0.6218
(Maximal-- Time-by- <186 2234 1976 2202 0.005 (0.032) 0.872h
16-22 [h])  Current (38) {(55) (20)
Cigaretle >186 2408 240.7 2499 0.026 (0.030) 0.375h
Smoking (22) (34) (33)
0-Former 0.1578
<186 2147 2183 2221 0.026 (0.031) 0.387h
39) (69 27
>186 1853 2400 2552 0.083 (0.026) 0.001h
@G (700 (33)
>0-20 0.2238
<186 2248 2359 2398 0.031 (0.047) 0.507h
(13 @G an
>186 2121  253.1 2079 -0.047 (0.045) 0.293h
% 37 (18)
>20 0.5328
<186 2002 2099 2445 0.041 (0.044) 03600
149 @33 1%
>186 1796 2141 2072 0.004 (0.039) 0.917h
(14)  (28)  (15)
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TABLE O-1. (Continued)

Summary of Dioxin-by-Covariate Interactions for
Immunology Variables

Ranch Hands - Logy (Initial Dioxin)

Variable/
(Assumption-- Initial Adj. Adj. Slope
Table Ref.) Interaction Stratum Dioxin n Mean (Sul. Error) p-Value
1gG8 Tnitial-by- 0 Low 11 1,1520 0.012 (0.009)  0.208
(Minimal-- Lifetime Medium 20 11,1390
16-23 {c]) Alcohol High 23 1,127.7
History
>0-40 Low 93 10821 0.011 (0.009) 0.238
Medium 173 1,117.2
High 68 1,170.7
>40 Low 23 1,147.8 0.006 (0.009) 0.552
Medium 55 1,098.9
High 32 1,083.9
IgM‘l Initial-by- 0-1 Low 104 100.5 0.626 (0.020) 0.183
(Minimal-- Current Medium 199 98.1
16-24 [c]) Alcohol High 102 104.8
Use
>1-4 Low 19 130.2 -0.118 (0.052) 0.024
Medium 45 96.9
High 17 958
>4 Low 4 150.2 -0.087 (0.069) 0.210
Medium 6 1014
High 5 94.1

MRelative risk for a twofold increase in dioxin,
bTest of significance for homogeneity of relative risks (current dioxin continuous, time categorized).
©Test of significance for relative risk equal to 1 (current dioxin continuous, time categorized).
dAdjusled means transformed from natural logarithm scale; adjusted slope and standard error based on natural logarithm
of dependent variable versus logp dioxin.
eDifference of means after transformation to original scale; confidence interval on difference of means not given
becausc analysis was performed on natural logarithm scale.
fp_value is based on difference of means on natural logarithm scale.
8Test of significance for homogeneity of slopes (current dioxin continuous, time categorized).
RTest of significance for slope equal to 0 {current dioxin continuous, time categorized).
Notes: Initial Dioxin: Minimal--Low: 52-93 ppt; Medium: >93-292 ppt; High: >292 ppt.
Maximal--Low: 25-56.9 ppt; Medium: >56.9-218 ppt; High: >218 ppt.
Current Dioxin: Minimal--Low: >10-14.65 ppt; Medium: >14.6545.75 ppt; High: >45.75 pp1.
Maximal--Low: >5-9.01 ppt; Medium: >9.01-33.3 ppt; High: >33.3 ppt.
All:  All categories.
Background (B) {Comparisons): Current Dioxin <10 ppt.
Unknown (U) (Ranch Hands): Current Dioxin <10 ppt.
Low (L) (Ranch Hands): 15 ppt < Current Dioxin <33.3 ppt.
High (H) (Ranch Hands): Current Dioxin >33.3 ppt.
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APPENDIX O-1,

Data Displays for the Immunologic Assessment

The following figures graphically display relationships between the dependent variables
and measures of dioxin for the immunologic assessment. The panels are arranged as follows:

Dioxin
Panel Group Assumption Measure
a RanchHand =~ Minimal Initial
b Ranch Hand Maximal Initial
c Comparison - Current
d Ranch Hand - Current

Dioxin measures are presented in original units, but spacing of intervals is based on the
logarithm (base 2) scale, similar to the statistical analysis. The dependent variable is also presented
in original units, but spacing is based on the scale used for analysis, as described in the chapter.
For continuous variables, current dioxin values of 0.0 ppt are displayed as 0.3 ppt. For these
variables, the reference line indicates the general relationship, unadjusted for any covariates,
between the (transform of the) dependent variable and log dioxin.” Also, graphs for CD25 cells
are based only on nonzero values, parallel to the statistical analyses presented in Chapter 16. For
composite skin test diagnosis, the percent of participants that exhibited a possibly abnormal
condition is displayed on the vertical axis for given intervals of dioxin. The intervals of dioxin and
the sample sizes for each of these intervals are given below. A list of figures found in this
appendix follows the table.

Panel
a b c d
Dioxin

Dioxin Scale Sample Size
Interval Midpoint
0.0-0.5 0.25 0 0 29 6
>0.5-2.0 1 0 0 25 8
>2.0-8.0 4 0 0 521 192
>8.0-32.0 16 0 13 45 313
>32.0-128.0 64 166 326 1 121
>128.0-512.0 256 180 180 0 24
>512.0-2,048.0 1024 48 48 0 2
>2,048.0 4096 3 3 0 0
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(s) Ranch Hands Minimal Assumption - Initlal Dioxin

{b) Ranch Hends Maximal Assumption - Initial Dioxin
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FIGURE O-1-1. Composite Skin Test Diagnosis versus Dioxin
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(a) Ranch Hands Minimal Assumption - Initial Dioxin

{b) Ranch Hands Maximal Assumption - Initial Dioxin
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FIGURE O-1-2. CD2 Cells versus Dioxin
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(a) Ranch Hands Minimal Assumption - initial Dioxin

{b) Ranch Hands Maximsl Assumption - Initisl Dioxin
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FIGURE O-1-3. CD4 Cells versus Dioxin
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(a) Ranch Hands Minimal Assumption - initial Dioxin

{b) Ranch Hands Maximal Assumption - Initial Dioxin
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FIGURE O-1-4. CDB8 Cells versus Dioxin
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{a) Ranch Hands Minimal Assumption - Initisl Dioxin

(b) Ranch Hands Maximal Assumption - Initial DioxIn
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FIGURE O-1-5. CD20 Cells versus Dioxin
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(a) Ranch Hands Minimai Assumption - Initial Dioxin

(b} Ranch Hands Maximal Assumption - Initial Dioxin
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FIGURE O-1-6. CD14 Cells versus Dioxin
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{a) Ranch Hends Minimal Assumption - Initisl Dioxnin

(b) Ranch Hands Maximal Assumption - Initial Dioxin

Current Dioxin (ppt)

1100.0 —— S — 1100.0 — T
-~ 1910 | : - .. 1910 | .
E [
E & .
= - ]
o [t
3 el 3 :
2 as2 | . e . £ s’2 : .
3 L et ,'- 3 S
w» oy o POl
o i o . A
8 58 | o . 8 58 | LR .
- ST
1.0 N M | N P | . P | N P 4 i 1.0 N PR | i PR | x P | M PR | x
025 2.0 18.0 1280 10240 81020 0.25 2.0 16.0 1280 10240 81920
initial Dioxin {ppt) initial Dioxin (ppt)
(e) All Comparisons - Current Diexin (d) All Ranch Hands - Current Dioxin
1100.0 e r—— 1100.0 S —
- 1910 | . - 1910 | .
E v E
E E
. 3
% 32 h - 3 33.2 1
) . <
w E ]
3 - 8
hd 58 . ©  ss §
1.0 N TR .. i P — 1.0 1 e P S |
0.25 2.0 18.0 1200 10240 8192.0 0.25 2.0 18.0 1280 10240 81020

Current Dioxin (ppt)

FIGURE O-1-7. CD25 Cells versus Dioxin
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{a) Ranch Hands Minimal Assumption - Initisl Dioxin

(b) Ranch Hands Maximal Assumption - Initial Dioxin
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FIGURE O-1-8. HLA-DR Cells versus Dioxin
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{a) Ranch Hands Minimal Assumption - Initisl Dioxin

(b) Ranch Hands Maximal Assumption - Initlal Dioxin
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FIGURE 0-1-9. CD4./CD8 Ratio versus Dioxin
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(a) Ranch Hands Minimal Assumption - initial Dioxin

(b) Ranch Hands Maximal Assumption — Initial Dioxin
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FIGURE O-1-10. TLC versus Dioxin




£1-1-0

Unstimulated PHA Response (cpm)

(a) Ranch Hands Minimal Assumption - Initlal Dioxin

8670.0 —————r—————

4138.3 S T

Unstimulated PHA Responae (cpm)

{b) Ranch Hands Maximal Assumption - Initial Dioxin

8670.0 ————————— ———————

1

4138.3

Current Dioxin (ppt)

1978.2 | - 1975.2 }
0428 |- s, R - 9428 | b . -
450_0 i N 1 - PR | - P | . A 1 450.0 " i 1 N " 1 L " 1 " " 1
025 2.0 16.0 128.0 10240 81820 0.28 20 10.0 128.0 10240 81920
Initial Dioxin (ppt) initial Dioxin (ppt)
{c) All Comparisons — Current Dioxin {d) All Ranch Hands - Current Dioxin
8670.0 —————— 8670.0 —

-§ ,-:.": -5 ‘., '. . ,".r
s 41383 - . - e 41383 | UL P o
» . ~ ,%3’ - - - - M .
£ : e das £ B
o . (-4
s s
[ ] [ 3
= [ 4
« 19752 - « 1975.2 -
i F3
.
- A ]
& -
] . . . Y
9428 : . § os2s8 | SRS -
= > = e .-
g H .
S 5

‘50.0 i " 1 i " P | i i l o o ‘so-o i U | " i L " N 1 - a1

0.28 20 18.0 128.0 1024.0 81920 0.25 20 18.0 128.0 10240 81920

Cigrent Dioxin (ppt)

FIGURE O-1-11. Unstimulated PHA Response versus Dioxin
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(a) Ranch Hands Minimal Assumption - Initial Dioxin
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APPENDIX 0-2,

Interaction Displays for the Immunologic Assessment

-~ The following figures graphically display dioxin-by-covariate interactions that were found in
the statistical analyses of the dependent variables in the immunologic assessment. For interactions
with initial dioxin in the Ranch Hands involving continuous dependent variables, bivariate plots are
presented with observations in each stratum represented by different symbols. Initial dioxin is
shown in original units (ppt) but spacing of intervals is based on the logarithm (base 2) scale. The
dependent variable is also displayed in original units but spacing is based on the scale used for
analysis, as described in the chapter. The reference lines indicate the general relationship,
unadjusted for any covariates, between the (transform of the) dependent variable and logy (initial
dioxin). For each stratum, the lines span the range of initial dioxin. Also, graphs for CD25 cells
are based only on nonzero values, parallel to the statistical analyses pertaining to Chapter 16.

In the Ranch Hands, for current dioxin-by-time-by-covariate interactions with continuous
dependent variables, separate bivariate plots (dependent variable versus current dioxin) are
presented for each stratum of the covariate. Different symbols represent late tours (time since
tour<18.6 years) and early tours (time since tour>18.6 years) within each plot. The spacing for
current dioxin and the dependent variable follows the same conventions as described above, as do
the reference lines. For current dioxin-by-time-by-covariate interactions in the Ranch Hands with
discrete dependent variables, a stratum-specific percentage of participants that exhibited an
abnormal condition is displayed for low, medium, and high current dioxin. Different designs
represent separate time since tour categories, and covariate strata are given on separate panels.
Appendix Table O-1 provides the sample sizes for each bar on the graph.

For covariate interactions with current dioxin categorized within the Ranch Hand and
Comparison groups involving continuous dependent variables, adjusted means for the background
category in the Comparisons, and the unknown, low, and high categories in the Ranch Hands, are
shown. Appendix Table O-1 presents the definition of these categories and the sample sizes for
cach mean. Different symbols distinguish the covariate categories and solid line segments connect
the means to display a profile of the adjusted means.
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(Ranch Hands, Minimal Assumption)
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(Ranch Hands, Minimal Assumption)




