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Q.1

A.l1 Roger E. Linnemann.

Please state your name.

Q.2 What is your occupation and by whom are you employed?

A.2 1 am a medical doctor with particular expertise in
the area of radiological health. I am certified by the
American Board of Radiology and the American Board of Nuclear
Medicine. I am Clinical Associate Professor of Radiology at
the University cf Pennsylvania School of Medicine and a
visiting Clinical Associate Professor of Radiology at North-
western Tniversity School of Medicine. 7T am also Vice Chairman
of Radiation Management Corporation ("RMC"), a consulting firm
which I established in 1968 to provide emergency medical
expertise and support in the event of an accident involving in-
jury to employees of nuclear power plants, and to provide rou-
tine radiological health consulting on radiation hezelth and
safety to workers in nuclear facilities. Presently, RMC's
Emergency Medical Assistance Program provides 24-hour emergency
support to sasme 20 nuclear power plant sites throughout the

19 l country. Add ticnally, we have laboratory capability to

20 measure radiation in the working environment of a nuclear power
21 plant as well as 1 the outside environment. We did extensive
z2 analysis of the environment around Three Mile Island during the
23 i TMI-2 accident. This analysis includ~d, among other things,

24 iodine concentrations in the food pathway chain. A statement
25 of my professiona! qualifications is appended as Attachment 1

26 to this testimony.
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Q.3 Please describe the services RMC is providing to the

Union Electric Company.

A.3 On behalf of Union Electric Company, RMC is currently
developing a training program for medical personnel who might
be called upon in the event of a radiological emergency at the
Callaway Plant. This program involves the developing of the
proper facilities, supplies, equipment and personnel at the
Callaway Memorial Hocspital to enable the hospital to provide
emergency treatment and care of radiation injuries as well as
contaminated and injured patients. In addition, plant person-
nel will be trained in the first aid and rescue of radiation
injuries, and the local ambulance support will be trained in
the transportation of radiation injuries. This will be annual
training combined with an exercide¢ to maintain proficiency at
the Callaway Memorial llospital in the event of a radiation in-
jury occurring at the site.

Q.4 What is the purpose oi your testimony?

A.4 The purpose of this testimony is to des ribe the
riziis and benefits associated with the ingestion of potassium
iodide ("KI"), and to endorse the policy established by the
State of Missouri for the distribution of KI in the event of a
radiological emergency at the Callaway Plant.

Q.% Could you please describe how KI acts as a thyroid

prophylactic against radioiodines?
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A.5 Iodine is taken from the blood stream by the thyroid
gland and used in the manufacture of the thyroid hormones,
Thyroxine and Triiodothyronine, which regulate metaboclism. Io-
dine 1s normally obtained by an individual through his or her
regular diet, e.g., table salt.

1f an individual is exposed to radicactive iodine, the
body cannot distinguish it from stable (i.e., nonradioactive)
iodine and, consequently, will concentrate the radioactive io-
dine in the thyroid. If a hazardous amount of radicactive io-
dine is or may be present in the atmosphere, the hazard can be
minimized through the administration of stable iodine in the
form of KI. The KI will increase the blood pool of available
iodine for the thyroid. If an individual has not yet been
exposed to radiocactive iodine, the KI will effectively block
the radiocactive iodine from concentrating in the already satu-
rated thyroid. The "blocked" radicactive iodine is then elimi=-
nated in the urine. Even if an individual has already been
exposed to radioactive iodine, within the first hour after ex-
posure a 130 mg. tablet of KI will block 90% of the uptake. If
KI is administered within four to six hours after exposure, it
will block the uptake by 40 to 50%. (KI will have little
effect if given more than twelve hours after exposure.) The
effectiveness of KI as a radioactive iodine blocker, then, is
directly related to the time at which it is administered.

Thus, if taken in a timely fashion it is highly effective in
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reducing radioactive iodine exposures to the thyroid gland;
conversely, if taken at the wrong time, it can have little or
no effect.,

Q.6 What are the possibilities for adverse resactions?

A.6 Adverse reactions to KI are directly related to the
dose and duration of the therapy. KI has bern used fcr the
treatment of bronchial asthma and other pulmonary diseases.
These patients have been administered doses of 300 to 1200 mg.
Cough medication containing over 100 mg. of KI has been given
to children. The toxicity reports on KI are related to chronic
use, e.g., if administered over a period of years, its use has
resulted in the development of hypothyroidism. The risk from a
very small dose, e.g., 130 mg., for an emergency situation is
very small. On the other hand, there has been no experience
with the risks, e.g., allergic reactions, associated with

general distribution of KI to the public. Those who have

received the drug to date have been under direct medical super=-

vision.

Q.7 What is your medical opinion of federal guidance rec-
ommending administration of KI for exposures of 25 rem or
greater?

A.7 Current federal guidance suggests that KI should be
administered to so-called high risk persons in the event of a
radiological emergency at a nuclear facility. Providing KI to

individuals only if they are at risk of receiving a dose of 25
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| rem or greater is sensible, in my view, given what we know

about risks associated with radiocactive iodine. Certainly, in
my view, this is a conservative criterion given that thyroid
abnormalities are only associated with much higher doses. This

applies as well to children, infants and pregnant women. For

| example, iodine-131 is given to patients in nuclear medicine

departments to obtain functional and morphological information
concerning the thyroid gland. A thyroid uptake study, to de-
termine how well the gland is functioning, will deliver a dose
of & to 20 rem to the thyroid. A thyroid scan, used to obtain
morpheoleogical information, will deliver a dose of 100 to 200
rem to the thyroid. An overactive thyroid (hyperthyroidism)
may be treated by administering between 6,000 and 10,000 rem of
I-131 to the thyroid. In the numerous follow-up studies that
have been performed to ascertain the biological effects of
these various doses, there is no evidence of increased
leukomogenic or thyroid cancer risk below doses of about 100
rem.

Q.8 What is your opinion regarding the State of
Missouri's policy on the administration of KIl.

A.8 Because of the risks of misuse and loss of KI tab-
lets, the potential for allergic reactions in a large popula-
tion, the problems associated with the distribution of KI
(e.g., shelf life of the drug), and the increasing evidence

that following an accident at a nuclear facility, nacent iodine
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would be very chemically reactive in a mocist environment and
would likely plate out and not be released to the atmosphere,
in my view it is not necessary or prudent to distribute KI to
the general public. However, for individuals at greater risk,
e.g., emergency workers and institutionalized individuals who
are not evacuated, selected distribution of KI is advisable.
In conclusion, the Missouri State policy on the distribu=-
tion of KI represents a sound approach and conforms to the

national medical and scientific consensus.
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