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*he American Thyroid Association has for some time monitcred the

problem of potential radiociodine contamination of

the atmosphere

in the event of a nuclear reactor core melt accident. There has
peen concern about the possibility of radiciodine in the fallout
accumulating in the thyroid gland and irradigcing it, with the
potential of causing thyroid neoplasms and hypothyroidism.

porassium iodide (KI), by blocking radioiodine uptake by the
thyroid gland, has 2 radioprotective effect. However, there are a2

iy e

number of significant difficulties in using KI for this purpose.

The American Thyroid association has re-examined the issues

involved in stockpiling KI for use

accident.
published analysis of this complex situation

American Medical Association, 18984, 252:659) .
this statement will generate reneved consideration of this complex

problem.
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ctatement on Potassium Iodide Stockpiling

American Thyroid Association

The recent reactor accident at Chernobyl in which large amounts of
radiocactive iodine were released into the atmosphere again raised
questions about proposed methods of protecting those at risk of
exposure. In a previous statement (JAMA 1984, 252:659), the
American Thyroid Association (ATA) reviewed the scientific
information available about the usefulness of potassium iodide
(K1) as a blocking agent to prevent radicactive jodine from
entering the thyroid gland of those exposed to fallout. It also
reviewed available data about the possible effects on the thyroid
"of low level radiation from redicicdine as well as the potential
toxic side effects of “istribution of potassium iodide to large
unsupervised populations.

1t was concluded at that time that information necessary for the
development of & suitable «public health strategy required
risk/benefit data (ratio of the risk of the hazards of radioiodine
to those of stable iodine administration) but that such
information was not then available. The ATA is avare of no new
information altering the issues raised ot that time.

1: was concluded in that report that, although the general
distribution of KI was not recommended except in special locations
and under special circumstances, advanced planning for possible
distribution was advisable and it urged that a national task force
of specialists be convened to review the issues in KI distribution
and to develop alternate national distribution strategies for
consideration.

As best as can be determined at this time, no substantiasl
stockpile of potassium icdide {s available for public wuse.
Despite the unlikely avent of an emergency requiring its use, the
ATA believes that the option of potessium lodide distribution
should be available for consideration to those responsible for
public health measures. Te this end, the ATA believes that it
would be prudent to “ave available at central locations a suicable
stockpile of KI for possible distribution should its use Dbe
contemplated.
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The Use of lodine as a Thyroidal Blocking

Agent in the Event of a Reactor Accident

Davic V. Becke:, MD, Lewis E

Marry Maxon, MD

Arthur B Schneder, MD

Report of the Environmental Hazards Committee
of the American Thyroid Association

Braverman, MD
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INDUCTION OF THYROID
NEDPLASME BY RADIATION
AT SOME level of exposure, ra-
¢ioactive rodine may be tumorigenit
for the human thyroid gland,' and at
higher levels it is ablative It should
be noted that radiation-induced thy-
roid veoplasms sre usually benign or

interes! ang compelenca in thess sreas 1o review the
sdvisory slstement on the questions st
those (0 whom this ma'ier might be of concern,

well-differentisted carcinomas with a
good prognosis. The precise level of
radiciodine incorporation into the
thyroid that may be tumorigenic is
unknown because most of the avail
able data on jow-dose (nonabiative)
radiation derive from x-ray studies’
and relatively little from radiciodire
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studies’ There is considerable evi-
dence that & rad of iodine 131 1s
substantially Jess tumarigenic than a
rad of x-ray.'* Estimates of the ratio
of tumorigenic potential of "1 &3
compared with x-ray vary from 11" to
1:5'" to 1:20' and higher.' In persons
exposed 1o accidental release of
radioiodine from nuclear power

"plants, the ratio may vary depencing

on the mirture of isctopes released
Factors influencing the ratio include
half-life of the radionuclides, dese
rate, and distribution of the dose
within the gland. Evidence from sub-
jects exposed to relatively large
amounts of diagnostic "] in Sweden
who were carefully followed up sug
gested no increase in the incidence of
thyroid tumor in populations evposed
to about 100 rad (adults) or 159 rad
{persons younger than 20 vears)' For
these reasons, projected thyroidal
doses from radioiodine a5 high as 500
rad have recently been proposed as @
realistic threshold for the institution
of blocking countermeasures in the
event of & resctor accident reieasing
radiociodines into the environment’

PHARMACOLOGIC BLOCKADE
OF THE YHYROID WITH IODINE

Nume-ous studies have considered
various protective measures Againsi
environmsntal contamination
radiciodine Although other agenis
might be uselul, it has been €0 neluded
that thyroid blockade by iodides I8
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the most ¢«Tective metho ! ¢
radioiodine uptake can be reduced L

bess than 1R oy the da)ly oral intaie
e 130 mg of polassium wwdide (190 my
whde) ™" Ingestion of stible
¢ mav also redouce the whg
body radistion burden from radio
wodine” Important factors In suth
protective treatment 2re as follnws
(1) Sofficient dose~100 myg of 1odide
per day, although 30 mg of 10d:de per
dav is almost as efflective ™ (2) Early

aéministration~sgince optimum ef-
fectiveness requires ingestion ©
d.des before exposure Lo rad
If eoniamindtion conlinues
ment after initial e
be helpfu! in reducing tota! radiatinn
dose. This eritical time eleme

implies Lthat protective responses it
rolving the use of polassium jodide
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will have to be planned weil ir
sdvance of accidents ) (3) Duration-
blockade with & single 100-my dose of

24 and 4E hours
Necessar)

treatment

jodide iasts betveer
80 daily admimistralion is
Unless exposure tontinues
for no more than seven 10 14 cays 18
contemplated
ADVERSE REACTIONS
any anecdotal reports of isolated

1wons 10 10C

not  exist

assume that obvious iodide reactions
are rare in the Lnited States where
the diet is high in 1odine content and
where the population Ingesls more

than 10 potassium 10dide tablets
annualiv and povidone
by vsed for local antisepsis’ '\
reactions do occur, they may be intra-

thyroida

o

or extrathyr
ntrathyroida! lodide Reaclions

Low Doses (Usually Less Than 28 mg
DeyiL—Jodbasedow or iodide-induced
thyrotoxicosis may oceur.””™ This
syndrome is ancemmon in the United
>tates,” bul is more [requent in coun-
tries where there is iodine deficienc)
It may occur after the sdministration
of iodine in the treatment of endemic
goiter or after the adminisiration of
wdine-containing érugs

High Doses (50 10 500 mg/Dey)—
These may induce iodide goiter and/

or hypothyroidism """ lodide-ir
od hypothvro dism mav alst otcur

ng the administration ol jower
£t of iodine but usually requires
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prolonged exposure W high doses of

wxling ar Q1 genera nolL considered

{10 be 8 danger curing & seven- Lo

Jd-dav treatment period Subjects
wilh under Ny thvroid Ciseuse ar
a' potentia greater risk There

appears 1o be 3 risk of necnatal goiter

and hype'nyroidism  in newborns
vhose mothers were exposed to phar
macolog ¢ doses of iodine during
pregnancy, although the dose and

duration of iodine therapy are proba
blv greater than those considered In
this article. On the other hand, fetal
are radiosensitive so0 the
hould be protected via the mother
Vers High Doses (More Than 1.000
mp/Dav).=Thyroiditis rarely occurs

ithyroiCs

and would not be a prohlem in @
protective program where Lhe rec¢
ommended dose of jodine 15 uce

smaiier
Extrathyroids! lodide Reactions

Los Doser.—Complications sre ex-
tremely rare and include joderma
periarterit's nodosalike syndromes
exacerbation of hypocomplementemic
vasculitis™  dermatitis  herpetifor
mis,” and allergies such as edema and
nasal poivps
High Doses —Sialadenitis (iodide
mumns) is perhaps the most common
acvers and occurs in the
pirotitd and submaxillary glands I1)s

reatlion

gasily reversed by indide withdrawal
Indide fever is rare but should be
tonsidered when fever develops in

patients ruceiving iodides

Viery High Doses.~Upper gastroin.
testinal tract symptoms may occur
but would not be expected during a
protective program

If general divtribution of potassium
ivdide is contemplated, it should be
sccompanied by carefully prepared
public information material Persons
poientially st risk for iodide side
eflects should be identificd and
alerted. These include particularly
those persons with previous!y known
iodide sensitivities, those with hypo-
complementemic vasculitis, and those
with goiters or sutoimmune thyroid
discase Persons already taking thy-
roid hormone medication for replace-
ment or suppression therapy need not
take iodide to block their thyiroids

CONCLUSIONS AND
RECOMMENDATIONS

The development of an appropriate

«

siratepy for proper proiection againeg

radioioding contamination reguires
risk-benefit (risk ratio of radioodir
hatards 1o atable i0dine hazarde) and

enst-bencht evaluations but adegua ¢
A\
rator or the denomina

data are nol now abie for etk
the nume U

The American Thyroid Associa ‘
recommends that more vignrous !
tempts be made 10 oblain sue’ 2sscr
tial data through funding by the
approprisie governmental ggencies
such as the Nuclear Regulatory Con
mission, the Environmenial Proiec
tion Agency, and the Navional Center

for Devices and Radiologica! Healt}
(NCDEH) of the Food and Dryg
Administration. For example, review

and extension of the NCDRH ra- |
diciodine side-2flects study of poten
tial adverse eflecty following the use
of disgnostic .odine would be very
useful™ and/or studies similar to the
Swedish follow-up evaluation’ of pa
tienls receiving tracer doses of "l
could be institited in the United
States Studies of the binlogic effects
of radiviodine on the thyroid shou
alsc be sponsores It would seer
reasonrable to institute the following
(1) Establishment of a central reg:s
try of side effects from lodide inges
tion. (2) A prospective study unde
the auspices of the National Inst
tutes of Health, the Department ¢
Defense, and/or the NCDEH in whier
volunteers would inges
iodide in the form, dosage, and dura
tion propesed. If new data provide the
necessary information to define more
pretisely the risk of radiciodine expx
sure and, the risk of short-term jodide
therapy, then the necessary risk and
cost-benefit analvsis will be feasible
In the interim, the American Thyrod
Association concludes that

1. Potassium iodide in an appro
priste dosage form (130-mg scored
potassium iodide tablet or as an ora
solution) should be manufactured ir
sufficient quantities to hll anti
pated needs if its use is required

2 The projecied shsorbed dose of

potassium

10 10 30 rad recommended by the
National] Commission on Radiation

Protection and Measurement' as the
th:sshold for the institution of 1odine
blockade in the event of a recactor
accident is overly conservative Based
on saveiiadle daws, it seems
that ¢linically significant thyroid dis
ease would result from individual
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thyroid erposure of less than 100 rad
provide an added measure of pro-
tion for children and pregnant
womer. 8 rad.ation dose of 50 rad to
the thyroid is suggested as a thresh
old for iwdine blockade for this
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(DRAFT BY PETER CRANE)

MEMORANDUM FOR: The Commissioners
FROM: Hugh L. Thompson, Jr.
Deputy EDO
SUBJECT: DIFFERING PROFESSIONAL OPINION

ON STOCKPILING POTASSIUM IODIDE

hs you know, the staff has under review a Jiffering
provessicnal opinion filed by Peter Crane of the Office of
+the General Counsel. That DPO made ezsentially two points:
(1) that the cost-benefit analysis which the staff performed
on K1 in the early 1880's was flawed, and (2) that in 1983,
there were inaccuracies in the information provided by the
etaif to the Commission and the public on the medical
significance of radiation-caused thyroid abnormalities if
and when they do occur.

1 “ave had the opportunity to review the report of the panel
convened 1o review Mr. Crane’s DPO, as well as his comments
on the report. My initial review jndicates that the

cost Lenefit analysis relied upon by the Commission in the
1984 time frame did in fact contain flaws, and that it
seriously overstated the ratio of costs to benefits of a Kl
program. It also appears that the information provided to
the Commission and the public regardiny the conraguences ol
radiation-caused thyroid ubnormalities was deficient Iin
several respects.

The fact that the analysis performed in the early and
mid-1980's may have besen {laved does not, of course, mean
that the result reached -~ i.e., 8 recommendation that
stockpiling of potassium jodide is not worthwhile -~ iz
therefore necessarily incorrect. We are not yet iu a
positicn to make that judgment. However, we are conscious
that the NRC is in the position of have provided iniorsation
to states, localities and other federal agencies -~
information on which those entitites may well have relied
fer their own determinations on the desirability of
stockpiling KI -- that may be deficient in important
respects. The cost-benefit analysis is in fact referenced
in the Federal Government's current Policy Statement on
potassium iodide.

We are aware that because of recent interest in the
potassium iodide issue in other areas of the Federal
Goverrnment, the Centers for Disease Control will shortly be
coordination a new examination of the matter. The guestion
now facing the Commission is the position that the NRC
should take publicly in the interim. We recommend that the
Commission be straightforward about the problems fdentified
in the agency's past handling of the potassium iodide



_-gqaestion. Under this approach, a brief notice in the

Federal Register would state that the Commission has become
avare of deficiencies in its earlier snalysis; 4is currently
reexamining its position in light of new information;
recommends that its earlier guidance on the potassium iodide
{ssue be regarded as in abeyance pending further guidance
from NRC; and urges interested parties to look to the
forthecoming Centers for Disease Control Study for additional
guidance on this issue.
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MEMORAKDUM FOR: Chairman Carr
Commissioner Roberts
Commissioner Rogers
Commissioner Curtiss
Comrissioner Remick

FROM: James M. Taylor
Executive Director for Cperations

SUBJECT: NRC POSITION ON POTASSIUM 10DIDE: DIFFERING PROFESSIONAL
CPINION

This memorandum provides the Commission with information on the status of the
Differing Professional Opinion (DPO) regarding the stockpiling of potassium
jodide as & protective measure for radiological emergency. The DPO addressed
two basic points: 1) that the cost-benefit analysis contained flaws and
omissions, and 2, that inaccurate information wes provided to the public and
the Commission on the significance of radiation-caused thyroid sbnormalities.
The "P( suggested prompt withdrawal of NUREG/CR-1433, "Examination of the Use
of Potassivm lodide (ki) as an Emergency Protective Measure for Nuclear Reactor
Accidents;” notification of States, localities, other federa) sgencies and the
public of the flaws and omizsions in the cost-benefit analysis; and affirmative
steps be taken to ensure potassium fodide is stockpiled for possible emergencies.

After the DPO was filed on July 7, 1989, the DPO review panel met with the
submittor, Mr. Peter Crane on June 24, 1989, to clarify points in the DPO.
Subsequent to the meeting, the DPO review gln¢1 compiled additional information
and prepared a simplified cost-benefit analysis incorporating the new
information The findings and recommendations of the DPO review panel were
documented in @ memorandum dated December 14, 1989. The resilts of the
cost-benafit enalysis differed from the resuits of the previous analysis in
that the previous anzlysis overstated the ratio of costs to benefits of a
potassium iodide program. However, the results still indicated stockpiling of
potassium fvdide 1s not cost peneficial, Additionally, the report indicated
the panel's strong conviction that potassium fodide has a very Yimited efficucy
as a public protective measure. The panel felt that this is not only due to
the fact that 4t is useful for only one organ, one nuclide of {nterest and one
exposure pathway, but also because its efficacy is dependent upon its being
available either before or within a few hours after exposure. The DPO review
parel recommended the current federal guidance not be changed, and the informa-
tion developed as & result of pursuing the DPO be transmitted to the States and
other interested Federal agencies for their i{nformation.

By memorandum dated January 4, 1990, Mr. Crane responded to the pPO review
panel report. Mr, Crane stated that although the panel perfurmed & cost-
benefit analysis, it was not the entire point of the DFO. The crux of the DPO
was that the information on potassium fodide given to the Commission and the
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public in 1983 (in part the basis for the Commissicn decision), was misleading
and should be corrected by publishing the latesti analysis. Additionally,

Mr. Crane discussed other areas he felt were not addressed by the DPO review
panel. Namely, thet the 1983 report did not make clear that 43 of the accident-
caused nodules would be fatal (as assumed in WASH-1400).

By memorandum of March 15, 199C, the responsible office director, Mr. Eric
Beckjord, submitted his analysis of the DPO review panel report. As mentioned
above, some aspects of the DPO were not resolved by the review panel. The

staff is working on their resolution as suggested by Mr. Beckjord. In addition,
Mr. Beckjord proposed 10 publish a supplement to NUREG/CR-1433 based on the

new information complied by the DPO review panel.

We understand that the American Thyroid Association (ATA) 2sked the Federal
Radiological Preparedness Coordinating Committee (FRPCC), of the Federal
Emergency Management Agency (FEMA), to reexamine the issues *n stockpiling g1,
A Subcommittee of the FRPCC has been established to review the issue and is
expected to begin review sometime this year. ATA made the same request to the
Food and Druy Administration which conveyed the request to its Center for
Disease Control (CDC) in Atlanta. CDC has agreed to evaluate the U.S. and
foreign experience in Kl stockpiling and distribution.

1 have directed that NRR and AECD, through their membership in the FRPCC, fully
participate in this evaluation. 1 will keep the Commission informed. NRR

will have the lead in reexamining whether it is warranted to stockpile KI in
the vicinity of nuclear power plants. As part of the FRPCC Subcommittee, NRR
will coordinate the NRC review with RES and AEOD on this issue.

Once all the above 1s completed, | will request that the Commission review the
new analysis and decide whether the current po\iiy,shou)d to be changed.
riginal Signed By:
James M., Taylumes M. Taylor
Executive Director
for Operations
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