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Human Effects of TCDD Exposure
Lawrence B. Hobson

Agent Orange Projects Office, Veterans Administration Central Office (10A7),
810 Vermont Ave., NW., Washington, D.C. 20420

The Vietnam situation and the exposure of servicemen Lo the herbl-
cide Agent Orange presented the Veterans Adwinistration with a
serles of problems and questions that the agency had not encountered
before. Since about 1978, the VA has undertakem a variety of pro-
grams prompted by the Vietnam coaflict and herbicide exposure.
Beyond the VA's programs, a number of related efforts are golng on in
the world about which one will want to know. Most of them have not
been completed, We shall review them very briefly, but first there
are certain differences among these various studies of which one
must be cognizant.

Tn the first place, it is literally impossible to determime guanti-
tatively the extent of herbicide-realted exposure in any human study
that 1s belng conducted at present. Tt sometimes 1s possible to
divide a population into groups with a high 1ikelihood exposure, a
low 1likelihood, and occasfonally into even slightly finer divisions,
but these divisions are not truly quantitative, The VA, therefore,
is conducting a uumber of studies to determine the effects of the
military experience in Vietnaw partly on the assumption that mili-
tary experience 1in Vietnam entailed exposure to Agent Orange which
contained on the average about 2 parts per willion of TCDD.

Other studies being undertaken, particuiarly by the Cenkters for Dis-~
eagse Control, will attempt to determine exposure to Agent Orange in
the field. We do not know whether it Is possible to do that, but it
will be attempted in most of the studies that deal with the Vietnam
experience. One must distingulsh clearly between any attempt to
study the effects of exposure to Agent Orange, and therefore TCDD,
and an investigation to evaluate the effects of the military experi-
ence as a whole, Tn fact, it is possible to define only one popula-
tion where we are certain of exposure to Agent Orange. That popula-
tion is the Banch Hand group being studied by the Air Force.

When we want to exawine the results of exposure to TCDD apart from
the other ingredients 1in Agent COrange, we have to go to industrial
situations where TCDD has been generated 1n an industrial proceas



and is delivered, if not in pure form, at least In a fairly high
concentratieon to that population., The VA has no such population
avatlable to it, but they are present around the world.

The Congress at the present time 18 consldering cowmpensation of
veterans for certain conditions. T shall not discuss questions of
compensation that are the responsibility of an entirely different
subdivision of the VA, When such legislation is being considered,
however, we are expected to advise Congress on what compensation
should be established on "presumptive bases" without definite know-
ledge that exposure occurred or that any particular defect is due to
exposure to Agent Orange.

For a sclentist, this {s an unsatisfactory situvation., We have tried
to convince Congress and others that it is important to come to some
medical and scientific consensus as to whether exposure results in a
particular effect hefore Congress considers compensation for it. As
T am sure you know, there 18 no clear-cut way to arrive at a medieal
consensug even though a number of techniques have been tried.
Basically, they all require that sufficient numbers of statistically
glgnificant and relevant data are available, that these data and the
methods of obtaining them withstand peer review, and finally, that
the results are duplicated. We do unot want universal agreement. We
are seeking only a consensus in the medical and sclentific community
that these effects can be attributed to TCDD, or to Agent Orange, in
our instance,

The veterans themselves have reported a wlide variety of effects,
Many have recounted symptoms that occurred in Vietnam and, there-
fore, were presumably acute. TIn general, the acute effects they
report, as well as the acute effects from other toxie agents, are
more or less generallzed: malalse, headache, nausea, sometlmes
diarrhea, or respiratory responses if it 18 an inhaled toxin, All of
these have been reported by wveterans. Tt is impossible for us to
verlfy them now since they occurred more than 10 years age. Sowme
vetevans complain of neurological problems, Some suggest that they
have had liver problems as well.

Other reported reactions have not been discussed in this conferemnce,
but ought to be mentioned, namely, the reproductive effects, Some
veterans have cowplained of sterility and impotence as well as wis-
carriages, abortions and bivth defects, some of which occurred to
their wives shortly after their hushands came back from Vietnam;
they might be considered acute effects. Wore commonly, however, the
vaterang couwplain of chronic effects that have persisted from the
time they left Vietnam. These also have varied. Leading the list a
few months ago were probably birth defects and miscarriages. The
complaints are less frequent now, ln part because of sowe research
results that are being reported,

The possibility of the development of cancers, including soft tissue
sarcomas, 1¢ very much on the winds of the veterans. Wany are afraid
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that their lives are goilng to be shortemed, that they will have a
shorter life expectancy than they would otherwise,

There have been complaluts and still are complaiats of chloracne, a
skin eruption, none of which has been verified as being present at
the time of examination., Some veterans complain of porphyria cu-
tanea tarda, either at present or during the time siace they left
Vietnam. Some have complained simply that they have dioxin in thelr
tissues and it presents a threat to thelr future health. Tt has been
gald by some people, including at least one from St. Louis, that this
constitutes a time bowmb, that if they ever lose weight the dioxin
will be releagsed in the body and intoxicate rthem.

We are dealing here with questions of toxicity which have not been
common in the past. Veterans are complaining of delayed toxic
effects, where the individual has had no symptomatology, nothing
wrong, for 10, 15 or even 20 years after exposure and then suddenly
develops difficulties,

Interest in the delayed effects centers primarily on birth defects
and cancer., A number of studies cowpleted and underway at present
are attempting to define any possible risk of birth defects or repro-
ductive fallures. Four astudies have been completed, including one
reported this year in Australia and one conducted in Arkansas for the
EPA., Ome was done o Arkansas by EPA. The Australian study i3 a
Vietnamw experience study of veterans. They did not evaluate the
exposure to Agent Orange or to TCDD, A New Zealand applicator study,
a the National Tustitute of Occupational Safeky and Health study in
New York and the Arkansas study all deal with exposure to herbicides,
primarily 2,4,5-T, which probably contains TCOD, All of the com—
pleted studies found no increased risk of reproductive faillure.

Prior to the cowpletion of those studies, two others were initiated.
One i3 belng conducted by the Centers for Digease Control (CDC) with
support from the VA and the Department of Defense. Tt is expected to
be completed next vear. The other is the Alr Force's Ranch Haad
stody which will also be reported eatrly in the coming year. The
latter is looking for reproductive effects in their population of
Ranch Handers who are known to have been exposed to Agant Orange,
The CDC study is a Vietnam experlence study but an attempt will be
wade to determine exposure to Agent Orange and, therafore, to TCDD,

One of the major problems is that of soft tissue sarcomas, Every
study that has been done on herbicides and soft tissue sarcomas and
every study that is in progress 1s open to question on epidemiologi-
cal grounds. None is methodologically clean and T know of no way to
make them so. We are going to be faced with the results in 2 nuwber
of studies, all of which leave questions unanswered.

A group of Swedish studies began in 1978 with the chance observation
that soft tissue sarcomas were occurring among forestry workers who
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were exposed to herbicides. These studies deal with herbicides as do
the others in Wew Zealand and Finland.

Some American industrial studies are a separate group. They have
been mentioned already and T shall not review them in great detail,
A total of seven cases of soft tlssue sarcomas was reported among
chemical workers in the United States., This caused great concern but
reexamination of the cases hag shown that only two workers had soft-
tissue sarcomas and also had documented exposure to TCDD.

T can give what was reported to be the anticipated number of soft
tissue sarcomas among the exposed population. T wust qualify this in
that the exact count of the exposed population has not been reported
and go the number of expected cases is tentative, Tt is estimated
that only 0.07 cases of sarcoma would have been anticipated and two
were found, One can juggle uumberg, and this is done very often, but
T never have treated seven-hundredthe of a case of any digease, T
elither had one case or T did not. The evidence is a 1ittle stronger
if vou have two cases, buk cliniclans know that two cases of a rare
disease can appear within a short time even 1n the same location,

So 1t 18 unclear what those Iindustrizl studies mean, although they do
tend to lend support to the Swedish studies that claim an asgociation
of the sarcomas with herbicide use, There is certainly no congensus
now on the relatiomship of exposure to herbicides or TCDD and the
appearance of soft-tissue sarcomas. Some other studles have been
rveported in Industrial settings apart from those in the U,S, They
have not Indicated any relationship between the two experiences,

One study that has been completed in Midland, Wichigan., Thera was an
increased incidence of soft tissus sarcomas among women in that
comrunity, but the men showed no iucrease. The rate among women was
less than the rate among woten in other Michigan countles where there
wag no industrial plant., WMidland is the howe of two chemical com—
panies, both of which made herbicides, No employment history of
either the patients or their spouses and no geogrpahic location
within the ¢ity could be correlated with the sarcoma cases. So what

it means is an open question.

Other studies include a New York State study that has been con—
pleted, Like the Wational Cancer Tnstitute studies, it Is concerned
with exposure to herbicldes rather than to pure chemicals,

The VA is undertaking a study which has also been mentioned alveady.
The Armed Forces Tmstitute of Pathology has the largest collection
of soft t{ssue sarcowas in this country and probably in the world,
411 of the tumors will be reexamined and diagnosed by the same team,
including Dx. F.M. Enzinger, generally considered the world’'s best
qualified pathologist to characterize these sarcomas, The research
will be a case/coatrol study and is expected to be completed in 1985,
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The N¥ational Tnstitute of Occupationzl Safety and Health has created
a registry of industrial workers exposed to TCDD and will use it for
a case/control study. A similar but international registry is belng
cowpiled at present, and it also will be examined for possible caugal
factors of soft tissue sarcomas.

The CDC study that is concerned with the effects of exposure to Agent
Orange 1n Vietnam will include an evaluation of the effects of the
Vietnam experience. Tt incorporates as well a study of the soft
tigsue sarcomas in the clvilian population, which now i1ncludes
Vietnam veterans,

In addition to soft tissue sarcomas, several other forms of cancer
have been reported to be assoclated with herbicides or TCDD. The
stodiea, in general, have shown very disparate malignancies with no
increased prevalence of malignancies as a whole in the wvarious
exposed populations. Many studies will exteund into the future as the
population is followed., TIndividuals exposed in Vietnam and during
the Vietnam era are now 10 to 15 years past their exposura and are
eatering the period when we would expect most of the solid malignan-
clas to appear if they were due to exposure at that time.

Mortality studies are being conducted around this country and the
world to determine whether exposure to herbicides or TCDD shortens
life. A number of them have been completed. They have found no
increased death rate. There was likewise no increased wmortality
among Ranch Handers as a group., As is usually true in studies of
industrial and wilitary groups, the mortality rates were below those
anticipated because of the so-called "well worker effect.” This is
particularly pronounced in the wilitary studies where, at one polnt
at least, each individual has had a careful health evaluation and has
bean glven medical care throughout the military career.

There i8 no evidence of an increased mortality rate awong.veterans ov
among industrial workers exposed to TCDD, A major Wew York State
mortalfity study is sooun to be reported and a larger VA wortality
study 1s uunderway. There are already reports of mortality rates
among industrially exposed groups in England and Burope as well as
the United States, The workers have been followed for two decades or
loager in some studies without more deaths than expected. Also in
the apgregate, they have not died from any single characteristic
cause,

As you can gee, research up to the present has not established
definitely that phenoxy herbicides or TCDD cause any prolonged or
delayed toxic effects when exposure has been relatively slight. The
search for such effects has continved, however, and the answers to
our questions way emerge more clearly as the work continues,
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