Uploaded to VFC Website

e —~

This Document has been provided to you courtesy of Veterans-For-Change!
Feel free to pass to any veteran who might be able to use this information!

For thousands more files like this and hundreds of links to useful information, and hundreds of
“Frequently Asked Questions, please go to:

Veterans-For-Change

Veterans-For-Change is a 501(c)(3) Non-Profit Corporation
Tax ID #27-3820181

If Veteran’s don’t help Veteran’s, who will?

We appreciate all donations to continue to provide information and services to Veterans and their families.

https://www.paypal.com/cqgi-bin/webscr?cmd=_s-xclick&hosted button id=WGT2M5UTB9A78

Note: VFC is not liable for source information in this document, it is merely
provided as a courtesy to our members.

11901 Samuel Drive, Garden Grove, CA 92840-2546


http://www.veterans-for-change.org/
https://www.paypal.com/cgi-bin/webscr?cmd=_s-xclick&hosted_button_id=WGT2M5UTB9A78

ftomDNumher 01750

Anthor

Corperate Author

Bwart/Article Title  Serum 2,3,7,8-Tetrachlorodibenzo-p-aioxin Levels in
US Army Vietnam-Era Veterans, The Center for
Discase Control Veterans Health Studies

Journal/Book Tite  JAMA

Yaar 1988
Maath/Bay Soptember 2
Color H
Mxser of busges 6

Bescripton Notes

Monday, June 11, 2001

Pego 1751 of 1793



Serum 2,3,7,8-Tetrachlorodibe.nzo-p-dioxin
Levels in US Army Vietnam-Era Veterans

The Centers for Disease Control Veterans Health Studies

This study investigates whether military records can be used to identify US Army
Vietnam veterans who were likely to be exposed to the herbicide Agent Orange.
Serum levels of 2,3,7, 8-tetrachiorodibenzo-p-dioxin (TCDD), a toxic contami-
nantin Agent Orange, wers obtained for 646 ground combat troops who served
in heavily sprayed areas of Vietnam and for 87 vetorans who did nat sefve in
Vietnam. The distributions of current TCDD levels in Vietnam and non-Vietnam
vaterans were neatly identical {mean in each group, ~4 parts per tritlion [ppt]).
Only two men (both Vietnam veterans) had cleariy elevated ievels (20 ppt).
Loveis of TCDD did not tend to incroase with greater likellhood of exposure to
Agent Orange, &s estimated from elther military réecords or seif-reporied expo-
sure. Thiz study is consistent with other studies and suggests that most US Army
ground troops who served in Vietham were not heavily exposed to TCDD,

excepl perhaps men whose jobs involved handling herbicides.

THE HERBICIDE Agent Orange, &
1:1 mixture of 2 4-dichlorophenoxysace-
tic acid and 2,4,5-trichlorophenoxyace-
tic acid in diesel oil, was sprayed in
South Vietnam from 1862 to 1970. The
herbicide eontained 2,3,7,8-tetrachloro-
dibenzo-p-dioxin (TCDD) at levels of
lesg than 1 to more than 20 ppm' as a
result of contamination of the 2,4,5-
trichlorophenoxyacetic acid and possi-
bly the 2,4-dichiorophenoxysacetic acid
components, Heavy exposure to TCDD
causes chloracne,” may be associated
with certain cancers,’ and may affect
enzyme levels, porphyrin metabolism,
and immune function.” Many Vietnam
veterans are concerned that their
health may have been sffected by expo-
sure to Agent Orange, especially by ex-
posure to its TCDD contaminant.

In regponse o these concerns (Veter-
ans Heaith Programs Extenszion and

From the Cender for Envircrimental Health ang injury
Control, Cendats for Dissase Conrirl, Atlanta

Reprind meqquests 1o Cenlars ior Disaase Control, 1600
Ciiton Ad, C-25, Mailstop F-16, Alanta, GA 30333
{Jobn M. Karon, #hD}
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Improvement Act of 1979, Public Law
$6-151 [HR 3892], 93 STAT 1092-1098;
and Veterans' Health Care, Training,
and Small Business Loan Act of 1981,
Public Law 97-72 [HR 3489], 85 STAT
1047-1063), the Centers for Disease
Control (CDC) is conducting two rele-
vant studies: & “Vietnam experience”
cohort study, comparing male US Army
Vietnam veterans with other veter-
ans,*" and case-control studies of veter-
ang risks of six cancors d to be
associated with exposure to TCDD, To
evaluate the concerns about Agent Or-
ange directly, the CDC proposed a co-
hort study in which the health of veter-
ans exposed to Agent Orange would be
compared with that of unexposed veter-
ans, using records of military unit loca-
tions and herbicide spray locations to
assess exposure, Evaluation of thege re-
¢orde, however, suggested that they
alone conld not be used to estimate Hke-
lihoed of exposure. For example, re-
cords may be unavallable for many of
the herbicide applications most likely to
have expoaed troops.

TCDD Levels in Vietham Vieterans—COC Veterans Health Study

Recent studies have shown that high
TCDD levels ean be detected 20 or more:
years after heavy exposure to Agent
Orange*" and that the haif-life of TCDD
in humans may be sbout seven years,"
Results suggest that these TCDD lavels
may be used as an chjective marker of
expozure. The development of & serum
agsay” and its strong correlation with
adipose tissue levels™” made a large
atudy of TCDD levels of veterans feasi-
ble. The study reported herein, the first
large-acale study to evaluate TCDD lev-
els in US Army veterans, was con-
ducted to datermine if military records
can be used to identify veterans exposed
to Agent Orange. The CDC compared
current TCDD levels of Vietnam veter-
ans with exposwre estimates based on
military records and with TCDD levels
of veterans not serving in Vietnam.

SUBJECTS AND METHODS
Use of Milliary Records

The US military recorded the dates
and locations of herbicide sprays in
South Vietnam for Operation Ranch
Hand missions™ and for some other
sprays.® Most herbicide was sprayed
from fixed-wing aireraft in Operation
Ranch Hand,™ but herbicides also wore
eprayed from helicopters, trucks, and
backpack equipment, especially around
base camps. Some recorded Bprays
were of unknown type (herbicides or
insecticides).

Military unit locations snd personnel
records were ghstracted from military
vecords by the I8 Army and Joint Ser-
vices Environmenta]l Support Group.
The Environmental Su Group
identified 65 US Army combat battal-
fons (27 infuntry, 25 artillary, seven ar-
mor or cavalry, and six engineering)
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that served 18 months or longer in the
I1I Corps military region (encompass-
ing Baigon) during 1967 and 1968. This
region had the greatest volume of Agent
Orange spraying of the four military re-
gions in Vietnam, with heavy spraying
in 1967 and 1968, After abstracting the
daily company locations for a battalion
for 1967 to 1968, the Environmental
Support Group abstracted military ser-
vice information for veterans who had
served in that battalion during 1967 and
1968, including veterans’ dates of ser-
vice in various companies, The CDC
used this information to compute expo-
sure scores for individual veterans.
When this study began, the Environ-
mental Support Group had abstracted
company locations for 50 of the 65 iden-
tified battalions. For each day of the
study and for each company in these b0
battalions, five exposure scores were
computed from the dates and map eoor-
dinates of herbicide sprays and from
.military unit locations. Scores were
then assigned to each Vietnam veteran
by using the dates he served in various
companies.
Exposure Scores

Estimated half-lives of TCDD in the
environment depend on environmental
conditions. The half:life may be a few
hours on foliage,” several days en or
near the soil surface,”* and several
years if adsorbed to soil,®* The five
different seoring methods based on mil-
itary records reflect these varying
environmental hall-lves and different
assumptions about completencas of data
on troop and spray locations.

The intermediate score reflects pos-

" gible exposure during the first few
days after spraying., This score is the
weighted number of days on which at
ieast one location for a company was
within 2 km of a recorded Agent Orange
spray within six days after the spray;
the weight was the number of different
sprays this close to a company location.
The distance 2 km was chosen becanse
the dispersion of herbicide from Opers-
tion Ranch Hand sprays could cover a
path hundreds of meters wide and
because unit locations could be impre-
cise, in part due to movement around
recorded locations. In selecting sub-
jects, we aampled all men with a high
intermediate scare in sn attempt to
include those most likely to have been
exposed.

Four other scores alse use military
records to estimate exposure. The slow
score is the weighted number of days a
eompeny was within 2 kom of an Agent
Orange spray after any earlier spray,
with weights computed for a five-year
half-life (similar to the decay of TCDD
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adsorbed to seil) Because some re-
corded sprays of “unknown” material
undoubtedly were of Agent Orange, un-
known agent intermediate and slow
scores also were computed for these
sprays, The remaining acore based on
military records, the area score, is the
number of days a company was in one of
five large, heavily sprayed reglons,
which included 70% of the recorded
Agent Orange sprays in 111 Corps dur-
ing 1667 and 1968. This score depends
legs on precise military unit location in-
formation than do the other scores.

Two other scores were the number of
days of self-reported direct exposure
and of indirect exposure to herbicides
during military service, derived from a
structured interview. Direct exposure
includes spraying herbicides or being
present during spraying, handling her-
bicides, and getting herbicides on onek
skin or clothing. Indirect exposure in-
cludes walking through or clearing veg-
etation in a previously sprayed arca.

Few paits of these seores are well cor-
related. Spearman correlations among
the records-based scores were less than
40, except for throe pairs of scores
(slow and area, the two intermediate
scores, and the two unknown-agent
scores), for which the correlations were
between .60 and .60. The correlation
between the two self-reported acores
was .38, All correlations between the
records-based and self-reported scores
were less than .10, These low corre-
lations indicate that the different
seores could reflect different sources of
exposure.

The records-based scores were é¢om-
puted from relatively complete data on
military unit location. For half of the
veterans studied, locations were avail-
able for their military units for at least
86% of their days in Vietnam, and three
fourths had a location available for at
least 89% of those days.

Selection of Participants

All veterans in this study served a
single term of enlistment (minimum, 16
weeks; usually two to three years)inthe
US Army. Each had a military occupa-
tional specialty other than “duty sol-
dier” or “trainee” and was discharged at
pay grade E-5 or lower (this excluded
officars). Deceased voterans were ex-
cluded; deaths were identified from the
records of various US government
agencies and from iracing individual
veterans,®

In sddition to these basie eligibility
criteria, Vietnam veterans must have
served in Vietnam during 1967 and 1968
in a company for which the Environ-
mental Support Group had abstracted
locations. Men who served only in head-

quarters and headquarters companies
were excluded because lecations for
these companies were eonsidered unre-
liable for estimating exposure. Vietnam
veterans served an average of about 320
days in Vietnam.

When this study began, personnel re-
corda had been abstracted for 14 473
Vietham veterans, 816 of whom had
died. Key data were missing or inconsis-
tent for 263 men, and exposure scores
voul not be computed for ah additionat
3677 because no locations were avail-
able for their Army units. We selected
994 Vietnam veterans by stratifying the
9727 eligible men according to the inter-
mediate Agent secore. We in-

cluded all those with & score of 6 or -

more. For comparison, we sampled men
with scores of 1 through 4 and selected
all veterans least likely to have been
exposed (acore of 0, unknown-agent in-
termediate seore of O or 1, and at most 44
days for which the unit location was un-
known). During the study, 16 veterans
were found to be incligible (seven were
dead, five were mentally handicapped
ar in prison, and three did not meet
basic eligibility eritexia), leaving 979 eli-
gible Vietnam veterans. The Environ-
mental Support Group verified that
each veteran was prasent in his compa-
ny on each day he had an opportunity for
expositre according to the intermediate
score,

VS Army veterans who did not serve
in Vietnam were inchided as a reference
group. These men, all of whom entered
the Army between 1965 and 1971, were
sampled from men interviewed near the
end of the Vietnam Experience Study
but who had not been selected to attend
the medical examination phase of the
study and who served in the continental
United States or Germany. The 200 men
invited to participate were & random
sample from the 367 who met these el-
igibility criteria, frequency-matched
by race (white or nonwhite) and age
(younger than 40 years old on Jan 1,
1986) to the Vietnam veterana original-
ly selected.

Data Collection

Data were obtained by methods simi-
lar to those used in the Vietnam Experi-
ence Study.*’ The Research Triangle
Institute (Research Triangle Park, NC)
and its subcontractor, Equifax Inc¢ (At-
ianta), located the veterans, and the Re-
search Triangle Institute conducted a
telephone interview. All 871 Vietnam
veterans interviewed were invited to
take part in a medical examination at
Lovelace Medical Foundation (Albu-
querque), as were the 200 non-Vietnam
veterans who had been interviewed
during the Vietnam Experience Study.

TGDD Levals in Vieinam Vaterans—COC Veterang Heaith Study



As part of the medical examination, se-
rum samples were eollected for TCDD
measurements, and men were gues-
tioned about exposurc to herbicides
during military service, civilian work,
and at home.

Laberatory Methods

Serum samples were collected under
8 standard protocol. Each participant
fasted overnight and then sate g low-fat,
low-cholesteral brealdast. About two
honrs later, 4560 mL of blood was col-
lected in a 500-mL bag that did not con-
tain anticoagulant. A sample of the eol-
lection bags was tested for TCDD and
fts analytic interferences; nohe showed
eontamination. Serum samples were
separated, then stored at —70°C. Anal-
ygis of TCDD and serum lipid was done
at the Division of Environmental
Health Laboratory Sciences, Center for
Environmental Health and Injury Con-
trol, CDC, We used only laboratory
runs that met quality-control eriteria.

2,3,7,8- Tetrachlorodibenzo- p- dioxin
was analyzed by high-resolution
gas  chromatography/high-resclution
mass spectrometry, “® Values are on a
lipid weight basis, in units of parts per
trillion (ppt), caleulsted by dividing
TCDD on a whole weight bagis by total
acrum lipid content. in general, 100 g of
serum was analyzed, with a TCDD de-
tection limit of 3 parts per guadrillion on
a whole weight basis, or roughly 1 ppt
on a lipid weight basis. Less than 1% of
the sampies were below this limit; these
“nondetects” were given a value of 0 for
analysis. Replicate analyses of quality-
control pools indicate a coefficient of
variation of about 20%,

Statistical Methods

Results of this and other studies sug-
gest that TCDD levels can be deseribed
hy a log-normal distribution.® Some
TCDD values were @ (the nondetects),
go the logarithm of the TCDD value plus
one wag used in analysis of variance and
linear regression models. These models
were used to verify that adjustment for
potential econfounders does not affect
the associations observed in univariate
analyses between exposure scores and
TCDD levels, To reduce skewness, all
continuous scores except the area score
were used as the logarithm of one plus
the score in these models. Detectable
levels in esch cohort were adequately
deseribed by a log-normsl distyibution
(P>.08), based on the Kolmogorov
statistic.®

Current age, race [white or non-
white), body ronss index (kilograms per
meter squared), and self-reported civil-
ian occupational and home exposures to
berbicides wore judged a priori to be
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potential confounders, Smoking histo-
ry, alcohol consumption, and region of
residence were included as additional
covariates based on preliminary data
analyses. Continuous covariates were
used as categorical variables, generally
based on quartiles.”

RESULTS
Particlpation

Of the 974 eligible Vietnam veterans,
9800 (92%) were located and 871 ecom-
pleted the interview. Of the 29 located
but not interviewed, 27 refused to par-
ticipate and two could not be contacted.
Blood samples were oblained from 666
Vietnam and 103 non-Vietnam veter-
ans. Results of TCDD analyses that met
laboratory quality-contral criteria weye
obtained for 648 Victnam veterans and
97 non-Vietnam veterans, or 66% and
48%, reapectively, of those eligible for
the study, Participation was similar
among the three exposure groups used
to select Vietnam veterans,

Most demographie and other charac-
teristics of Vietnam veterans, summa-
rized in Table 1, were gimilar to those of
veterans who did not serve {n Vietnam.
Herbicide exposure was an important
exception: Vietnam weterans were
much more likely than non-Vietnam
veterans to report exposure to herbi-
cides during military service, but less
likely to report civilian exposure. These
characterigtics, as well as length of ser-
vice in Viitnam and reported combat
intensity, weve similar in the Vietnam
veterans in the three exposure groups
defined by the intermediate seore.

Demographic and military character-
istics a8 woll a8 exposure scores were
similar for Vietnam veterans for whom
TCDD values were and were not ob-
tained. In contrest, interviewed Viet-
nam veterans for whom TCDD results
were not obtained were less likely to
report exposure to herbicides during
military service or physical health prab-
lems after discharge from service than
were Vietnam veterans for whom
TCDD results were obtained (Table 2).

TCPD Levels and Exposurs Scores

The distributions of etwrent TCDD
levels in the 646 Vietnam and 97 non-
Vietnam veterans sre similar, with a
mean and median in each p of ahout,
4 ppt (Figure and Table 3). These find-
ings were confirmed by analysis of vari-
ance models, in which service in Viet-
nam was not associated with TCDD
level, after adjusting for age, race, re-
gion of residence, body mass index,
smoking history, aleohol consumption,
and reported elvilian herbicide expo-
sure (P =23}

The TCDD levels of veterans did not

Table 1.—Selocted Charactenstics of 743 US Amy
Viotnam-Era Veterans With Serum 2,3,7,8-Tefra-
phloradibanzo-p-dioxin Levat Measuraments

Vidtnsm Non-Vietnsm
Vetersns  Vetsrane

Charstiainic imBiB) W=D
Demographia characleristics
Mean age, v 40 a
Race, % nonwhilte 26 b4
Flml of regidence, %

t 20 19
Novtheast 18 16
Other & a5

Curran! hesith tharacterkslics
Smoking, % turent
olgaretie smokers [ 49
ANConol use, mean No. of
Mad hog:r es indox, o o
" mags
kg/m? g 27
Maan intal serum (ipid
lovel, L L <)} aos
ﬂlll *
tary
Direct 25 -4
ndirect bl 8
Chviian acounelianal. any 20 a3
Horme uss, any E] 44

*Exposure as mported 8 an inarview duing a8
mecical sxamination duwing 1966 and 1987,

Talo 2-~Seleciod Sel-reportad Characteristics of
B7 intarviswad US Army Vietnam Velsrans*

Vietnam Vislerana

No
TCOD Lewve! TCDO Lavel

Charscieristic (N=846)  (N=228)
Horbicide expoaue in
Vistnam, %t
Diract, 3 24
Indiract 72 Ba
- a1
Oneroll heatth
pﬁr oralr, % 2 18
ginos diacharge, %
Tor2 » ad
=3 18 a
No. of hoalth
o upua:o 10 Agent
' " g
z2 14 -]
*All responses were oblained during a iplephons
infarview during 1886 and 1887 DD indicates

23,7 84elrachlorodlbenzo-a-aloxn,
1Thess quastions woha less dotailed than tha oome-
wm Guastions In the mexdical sxaminaion inter-
L

tend to increase with increases in any of
thelr five exposure scores based on mili-
tary recards or with increases in either
of their self-reported exposure scores,
In each group defined hy one of these
scoreg, the median TCDD level was be-
tween 3.2and 4.3 ppt (Table 4), and each
of the 76th and 90th percentiles was not
more than 0.5 ppt greater than the eor-
responding percentile in non-Vietnam
veterans, Cross-tabulation by pairs of
peores alzo did not identify veterans
who were likely to have elevated levels.
Regression models using individual
scores, pairs of scores, or all seven
acores also showed no trend toward
higher TCDD levels in veterans with
higher exposire scores or more gelf-re-
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Tabie 3. —Distribution of Current Serum 2, 3 7 B-Tetrachiorodibenzo-g-dioxin Levels n 743 Vietnam-Era

Veterans, 1887
.-~~~ ]
Parcentiie
Pince of A
Barvice Mean £ 3D 25th 50th 6th S0th SBth
Non-Vielnam {n=87) 4.1+23 2.8 2.8 4.9 7.2 B2
Vietwtion (N 849} 4220 28 ap 51 88 78

Table 4—Median Curment Serum 2,3, 7.8-Tairaniniorodiberzo-o-dicndn Lavels in 648 US Army Vietnam Veterans*

Exposurs Scows
Basad on Sel-raporied
Based on Military Reconds EXposurs at Interview
Agend Orange Boore Unimown-Agent Beors

Category Inteerpd lurbir} Rlow} intarmadisie) Bowf BSoorad Direot§ Inliroott
Minimal as a.8 3.0 37 4.0 3.8 34
Low a.n 395 3.9 3.7 38 a.2 a8
Medium 54 3.8 3.8 3.9 3.9 3.8 3.6
High kX 3.5 3.4 3.8 a7 4.3 4.3
R 21 A3 EL a1 BT D6 08

*Tha range of wilues of each soofe waa two o thae ordens of magnilude. F indicates signilicance of the test lor the vaniablity of 2,3,7,8-etrechionodibanzo-p-dioodn levels
amang the Indicating,
aia scons wias used to sslect vaterans. Low groug includes 208 weterars; madium group, 187 veterars; and high group, 151 vetemank.
23 noups based on approximate quarties of scoms; 141 o 168 velerans In each group. For the indirect scoms, minimsl 4 no raportad aposure.
inimal mmuamnun(&nmshmuw t Irterm. soon arul 482 for dimct exposyra). other ripa are basad op appraximate terties
of thoee with 3ome patential exposurs, wiih 41 0 133 vetarens in each of tese groups.

ND 1 2 3 4 5 6 7 8 9 10 1112 1 14 15 16 17 18 19 20 21 22 23 24 25 45

A
ND 9 2 3 4 6 8 7 G 9 10 11 12 13 14 15 18 17 18 19 20 21 22 23 24 25 28

2,3,7,& Tetrachlorodibanzo-p-loxin Leval, ppl

(LR e e e e . - - < - - - - - - - -
Distribution of cument sarum 2,3,7,8-tetrachiorodibenzo-p-dioxin lavets in US Army Vietmam (fop) (N =848)
and non-Vistnam (bottom} (N = 97) vetenars. ND indicates nondatectabls; ppt, parts per iriiNon; and ciosed
triangia, One man.
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ported exposures to herbicides in Viet-
nam. Levels were not elevated in veter-
ans who served in any one company or
battalion,

Table 4 does suggest some variability
in TCDD levels among tho groups de-
fined by each of the self-reported expo-
sure scores, However, the 75th and 90th
percentiles of the TCDD levels were not
elevated in either the 41 veterans re-
porting the most frequent direst expo-
sure or the 153 men reporting the most
frequent indirect exposure to herbi-
cides in Vietnam.

Nine Vietnam veterans had TCDD
levels of 10 ppt or higher, two of whom
had levels above 20 ppt (26 and 45 ppt).
The vetaran whose level wes 45 ppt re-
ported no exposure (military or efvilian)
to herbicides; the veteran whose level
was 26 ppt reporied 180 days of indirect
military exposure to herbicides (about
the 85th percentfle, half the days he
gerved in Vietnam) and one day of home
use, but no other exposure, These two
men each reported their health status as
“excellent” and did not attribute any
health problems to Agent Orange expo-
sure. Self-reported herbicide exposure
was unremarkable in the other seven
men whose levels were above 10 ppt.
Four reported direct exposure to herbi-
cides during military aerviee (up to 15
days), four reported indirect exposure
(up to 130 days), and one reported ocen-
pational exposure (200 days).

To study the possibility that re-
gultes might have been distorted (“con-
founded”) by differences between study

‘groups, we examined the associations
between TCDD levels and the charac-
teristies listed in Table 1. No character-
istic was & good predictar of TCDD lev-
el, and most were simijlarly distributed
between groups (Table 1) 8o that con-
founding was unlikely, Lack of con-
founding was confirmed by regression
models that included appropriate indi-
cator terms for each covariate, These
maodels showed no trend toward higher
TCDD levels in veterans with higher
expostre scores or more self-reported
herbicide expasure after adjustment for
covariates.

COMMENT

This i the first report on TCDD lev-
els in a large group of US Army Viet-
nam vaterans. The CDC eonducted this
study to determine if exposure scores
hased on military records of troop loca-
tions and spray locations can identify a
large number of men exposed to Agent
Qrange, as would be needed for a large
cohort study. The five different meth-
ods that use these records incorporate a
wide variety of assumptions about
sowrees of possible TCDD exposure and
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about the completeness and accuracy of
the military records. None of the indi-
rect measures of exposure, and neither
type of self-reported exposure to herbi-
cides, identified Vietnam veterans who
were likely to have currently elevated
serum TCDI) levels. In particular, only
two Vietnam veterans (0.8% of the sam-
ple) had serum TCDD levels greater
than 20 ppt, and neither had an enusual-
ly high exposure score. It is unlikely,
therefore, that military records can be
used to identify a large number of US
Army veterans who might have been
heavily exposed to TCDD in Vietnam.
In addition, the distributions of current
TCDD levels were nearly identical in
Vietnam and non-Vietnam veterans.

The similarity between current
TCDD levels in Vietnam and non-Viet-
nam veterans in this study is not entire-
1y due to elimination of TCDD gince ser-
vice in Vietnam. Other studies, some of
which uzed adipose tissue samples,
have found that a substantial proportion
of people with docamented heavy expo-
gsure to TCDD continne to have levels
above 20 ppt 16 or more years after
expogure, Levels of TCDD higher than
100 pj;%?avﬂej blear.;ltl l{::tmd 16 or more
years r the oW €, ure to
TCDD in Vietnam \.'eter:alrjs‘e“;f-)"?.:‘G and ci-
vilians.™® Recent results suggest a
TCDD half-life in humans of about sev-
en years, independent of initial TCDD
level.¥ Moreover, serum TCDD levels
carrelate strongly with sdipose lev-
els.™" As aresult, we should have found
more than two veterans with high cur-
rent TCDD levels if many men in our
study had been heavily exposed in
Vietnam.

Our failure to detect a difference in
TCDD levels between the cohorts is un-
likely to result from & sample size that
was too small. This stndy could have
detected differences even if only a mod-
erate proportion of Vietnam vetersns
hxd elevated TCDD levels while they
were in Vietnam. For example, assum-
ing firat-order kineties, a half-life of sev-
en years, and s background level of 4
ppt, a TCOD level of 33 ppt drops to
about 8 ppt after 2D years, and a level of
18 ppt drops to § ppt. Thus, the cwrrent
mean TCDD level in Vietnam veterans
should be 1 to 2 ppt higher than that of
non-Vietnam veterans if at least 26% of
Vietnamt veterans had levels above
about 30 ppt while in Vietnam, This
study had 89% power to detect such a
difference in the mean level, using a
two-gided test at the .05 lavel. No such
difference was observed,

There in no indication of selection bias
or confounding in this study. Among
Vietham wveterans for whom records
were abetracted, demographic and mili-

TCDOD Lavels in Vietnam Veterans—CDC Visterans Health Study

tary service characteristics of veterans
selected for study were similar to those
of veterans who were not selected, In-
terviewed Vietnam and non-Vietnam
veterans were similar with respect to
most measured characteristies (Table
1). Civilian herbicide exposure was re-
gf-md somewhat more often by non-

ietnam veterans, but adjustment for
this exposure did not affect our results.
Similarly, results were not affected by
adjustment for other potential con-
founders, inecluding age, race, body
mass index, region of residence, amok-
ing, and aleohol consumption.

Although participation rates in this
study were modest (66% of the Vietnam
and 48% of the non-Vietnam veterans),
indirect evidence suggests this was un-
likely to cauge bisg, Demographic, mili-
tary, and health characteristics, such as
emoking and alechol consurption, were
similar in the interviewed veterans who
did and who did not provide blood. Only
nine interviewed veterans gave a modi-
cal conditlon a5 a reason for noet attend-
ing the medical examination; in the ljiter-
ature, TCDD has not been doeumented
to cause any of these conditions. Inter-
viewed Vietnam veterans for whom
TCDD levels were megpsured, however,
reported poorer health and more expo-
sure to herbicides than those for whom
values were not obtained (Table 2)
Thus, the TCDD levels in this study are
not likely to be spuriovsly low due to
poorer participation by veterans who
msy have had health problems related
to TCDD or wha thought they were ex-
posed to herbicide, If anything, the op-
posite may be true,

Results from this study cannot neces-
parily be generalized to other Vietnam
veterans since our sgample was not ran-
dom, All Vietnam veteran participants
served in the heavily aprayed I11 Corps
area during 1967 and 1968, and, as &
result of the selection method, 611 of the
846 for whom TCDD vslues were ob-
tained (more than 94%) served In ohe of
five battalions (three infantry, one cav-
alry, and one artillery). In addition, the
atudy did not include veterans from a
relatively small group with & high po-
tentialmﬂ:r exposure, the chemical

8.

Despite these limitations, ovr results
are consistent with those of the three
other studies of current TCDD levels in
Vietnam veterans. In those ptudies, in-
vestigatora found elevated current lev-
els (>>20 ppt) only in veterans who had
handled herbicides in Vietham. Kahn et
al*” reported elevated levels in some
Operation Ranch Hand and chemical
corps veterans, but not in other ground
troops. Schecter et al” alse found ele-
vated levels in some Operation Ranch
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Hand wveterans, but none in ground
troops. Gross et al® found elevated
TCDD lavels in three veterans classi-
fied as “heavily exposed” to Agent Or-
ange but did not report their source of
exposure or branch of service. In this
context, our results are not surprising,
as only about 5% of the Vietnam veter-
ans in our study reported spraying her-
bicides or handling spray equipment
during military service.

Exeept for two vaterans who had lev-
els greater than 20 ppt, current serum
TCDD levels in this study are essential-
ly the same in the Vietnam vetoerans and
the comparable group of veterans who
did not serve in Vietnam. It seems,
therefore, that moest US Army ground
combat troops who did not handle or
spray herbicides were not heavily ex-
posed to TCDD in Vietnam.

The CDC has prepared a comprehensive report
of the finditgs from this study for other federal
agenches. Coples can be obtained Brom the Centers
for Disease Control, 1600 Clifton Rd NE, C-25,
Mailatop F-16, Atlanta, GA 30333,

This report waa prepared by the following: Frank
DelStefano, MD; Owen [ Devine, MS; W. Dans
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