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This guidance repl-esents the Food and Drug A~i~is~ation’s (FDA’s) current th~~k~~g on this topic. It 
dots not create or confer any rights for or on any person and does not operate to bind H3A or the public. 
An alternative approach may be used if such approach satisfies the ~e~ui~e~e~ts of the a~~~~~ab~~ statutes 
and reguEations. 

The objective of this doc~nle~t is to provide 
~i~viso~~~~~ental Protection Agency (EPA) an Nuclear Regulatory Cornrn~ss~o~~ (NRC), and to 
state and Eocal ~~v~~~~~e~ts regarding the safe and effective use of patassium iodide (KT) as an 
adjunct to other public health protective measures in the event that radioactive iodine is relcascd 
into the env~ro~~~~nt. The adoption and in~~lementat~o~ of these rc~on~nlendatjo~~s are at the 
d~sc~ct~~n of the state and local ~~ve~rnents responsible for developing regional emergcncy- 
response plans related to radiation emergencies. 

This guidance updates the Food and Drug Adn~~l~istrat~o~~ (FDA) 1982 rcconlnlcndatic>ns for the 
USG of K1 to reduce t e risk of thyroid cancer in radiation emergencies i~~vo~v~~~~ the release of 
radioactive iodine. The re~on~n~endations in this guidance address KI dosage and the projected 
~ad~~tjol~ exposure at which the drug should be used. 

Xl. BACKGROUND 

Under 44 CFR 3.5 1, the Federal Emergency ~ana~en~e~t Agency ~FE~A) has esta~~~s~~d roles 
and res~o~~sib~~~ties for Federal agencies in assisting state and focal ~overl~i~~ej~ts in their 
~ad~~~~~j~al cmesgcncy Ianning and preparedness activities. The Federal agencies, jl~~l~dj~~~ 
the ~e~a~me~t of Health and Human Services (HHS), are to carry out these roles and 
~~s~o~~s~~~~it~es as members oft%~e Federal Rad~o~~~~cal ~re~a~edl~~ss Coordjl~atj~~~ Cu~~~~~jt~ec 



C). Under 44 CFR 35 f .23(f), H S is directed to provide guidance TV state and local 
ments on the use of radiopotcc e substances and the pruphyla~tic use of drugs (c.g*, K1) 

to reduce the radiation dose to specific organs. This guidance includes information about dosage 
and projected radiation exposures at which such drugs should be used. 

The FDA has provided guidance previously on the use of Kf as a thyroid b~o~~~ng agent. In the 
~e~e~~~ Registw of December 15, 1978, FDA announced its conclusion that KX is a safe and 
effective means by which to block uptake of radioiodines by the thyroid gland in a radjation 
emergency under certain specified conditions of use. In the Federal Rqg&er of June 29, 19X2, 
FDA announced final recommendations on the administration of KI to the general public in a 
radiation emergency. Those r~co~~rne~datio~s were formulated after reviewing studies relating 
radiation dose to yroid disease risk that relied an estimates of CWVVW~ thyroid i~ad~ation after 
the nuclear detonations at Hiroshima and Nagasaki and analogous studies among children who 
rcecivcd therapcuti~ radiation to the head and neck. Those r~~orn~~~~datio~s concluded that at a 
~~~oj~~t~d dose to t oid gland of25 cCy or greater from ingested or inhaled rad~o~od~~~s, 
the risks of short-t e of small quantities of Kl were ou~we~g~~ed by the benefits of 
s~~~~r~ss~~g rad~o~odjn~-il~duced thyroid cancer.’ The an~uu~t of KI r~~on~~~~~~~ded at that time 
was 130 mg per day for adults and children above 1 year of age and 65 mg per day for cMdren 
below I year of age. The guidance that follows revises our 1982 r~~on~rne~~dat~o~~s on the USC of 
Kl f-or thyroid cancer ~ropl~ylax~s based on a coj~~pr~l~cl~sivc review of the data relating 
~~d~o~oidine exposure to thyroid cancer risk ac~~~~~~lated in the aftermath of the 1986 C 
reactor accident. 

i/ix. DATA SUWWES 

A. 

In ~~ide~~io~ogi~al studies investigating the r~latio~~sl~ip bctwccn t~~yroida~ ~adio~od~~~~ ~x~os~~c 
and risk of thyroi cancer, the estimation of t~~yro~d radiations doses is a csitical and complex 
aspect of the anal ses. Estimates of exposure, both for i?~d~v~dua~s and across ~opulat~o~~s~ have 
bccrl reached in different studies by the variable combinatiol~ of (1) direct t~~y~u~d l~~eas~~e~~~~~~ts 
in a scream of the exposed population; (2) n~easurem~nts of 13’ 1 (iodine isotope) co~~ce~ltratio~s 
in the milk consumed by different groups (e.g.% communities) and of the quantity of milk 
cQmsU d; (3) inference from ground deposition of long-lived radioisotopes released 
f.xinci tally and presumably in fixed ratios with radioiod~~es; and (4) reconstruction of the 
nature and extent of the actual radiation release. 

All estimates of ~~~dividual and population exposure contain some degree of u~~~~l~ai?~ty. The 
~~~~~c~~ainty is least for estimates of individual exposure based on direct thyroid ~~~asu~ern~~~ts. 



~~~~e~ai~~ increases with reliance on milk ~o~surnptio~ estimates; is still greater with estimates 
derived Tom ground deposition of long-lived radioisoto~es~ and is highest for cstimattcs that rely 
heavily oa release reco~st~&tion. 

ents of thyroid radioa~tivi~ are ~navailab e -From the Hanford, Nevada Test 
Site, and ~arsl~all Islands exposures. Indeed, the estimates of thyroid radiation doses related to 
these releases rely heavily on release remonstrations and, in the former two cases, on rccafl of 
the extent of milk consumption 40 to 50 years after the fact. In the ~arsl~all Islands cohort, 
~ri~~ary radioiodine excretion data were obtained and used in calculating exposure estimates. 

~e&ause of the great un~e~ainty in the dose estimates from the Hanford and Nevada Test Site 
exposures and due to the small numbers of thyroid cancers occurring in the populations 
~otc~tially exposed, the e~idemiologi~al studies of the excess thyroid cancer risk related to t 
~a~~oiod~~~e relcascs are, at best, inconclusive. As explained below, the dosimetric data derived 
in the studies of individual and population exposures following the Chernobyl accident, although 
ilot perfect, arc unquestionably superior to data from previous releases. In additions the results of 
the earlier studies are i~ad~~uat~ to refute cogent case control study evidcncc front Chcn~obyi of 
a cause-effect relationship between thyroid rad~o~odi~~e d~~os~t~~l~ and thyroid cancer risk? 

The Cl~~r~obyl reactor accident of April 1986 provides the best-docu~~~c~~tcd ~xa~~~le of a 
massive radio~u~lide release in which large numbers of people across a broad geogra~l~i~al arca 
WCTC exposed acutely to radioiodincs released into the atmosphcrc. Therefore, the 
~~~o~~e~~datio~~s ~o~ltai~ed s guidance are derived from our review of the C~~el~~obyl data 
as they pertain to the large n r of thyroid cancers that occurred. These arc the most 
~ol~~~rehensiv~ and reliable data available describing the relationship betwec~~ thyroid rad~atiol~ 
dose and risk for thyroid cancer following an environmental rcfcasc of ““I. In contrast, the 
cxposurcs resulting from radiation releases at the Hanford Site in ~asl~in~o~~ State in the mid- 
1940s and in association with the nuclear detonatio~~s at the Nevada Test Site in the 1950s were 
extended over years, rather than days to weeks, ~oIltributil~g to the djf~~~ulty in csti~~~at~~~g 
radioactive dose in those potentially exposed (Davis et al., 1999; Gilbert et al., 1998). The 
exposure of ~arsl~all Islanders to fallout from the nuclear detonation on Bikini in 1954 involved 
relatively few people, and although the high rate of s~bs~~ue~~t thyroid ~~od~lcs and cancers in 

exposed population was likely caused in large part by radio~odin~s~ the ~arsl~al~ Islands data 
rovide little insight into the dose-response relationship between radioactive iodine exposure and 

thyroid cancer risk (Robbins and Adams 1989). 

~~g~~r~i~~g within a week after t e Chcmobyl accident, direct l~~easurel~l~~ts of thyroid exposure 
were made in l~~~~dreds of thousands of individuals, across three republics of the forn~r Soviet 
~~~iol~ ~~obbi~~s arld Schneider 2000, Gavrilin ct al., 1989, Likhtat-cv et al., 1993, Zvonova and 
Nabokov 1993). Thcsc thyroid n~~asure~ents were used to derive, in a direct ~~~a~~~~~r, the t~~yro~d 
doses rceeived by the individuals from whom the rneasure~~~~~ts WCTC taken. The thyroid 
~~~~as~~~~~e~ts were also used as a guide to estimate the thyroid doses rcceivcd by other people 
taking into account differences in age, milk consum~tioK~ rates, and ground deposition deusitics, 
among other things. The thyroid doses derived from thyroid l~~~as~re~~~e~~ts have a large dcgrcc 
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of un~e~ain~, especially in clams, where most of the me~~remen~ were made by 
~Il~x~~~ien~~d people with d ectors that were not ideally suited to the task at hand (Gavritin et 
al., 1999 and IJNXXAR 2000). However, as indicated above, the ~~~e~a~nt~es attached to 
thyroid dose estimates derived from thyroid measurements are, as a rule, lower than those 

tained without recourse to those measurements. 

It is also notable that the thyroid radiation exposures after Chernobyl were virtually all ~~~~~~R~~~~, 
from radio~od~~es. Despite some degree of~~~e~a~nty in e doses received, it is reasonable to 
conclude that the contribution of external radiation w negligible for most indivi 
distinguishes the Chernobyf exposures from those of e ~asshall Islanders. Thu 
itz thyroid cancer seen after Chernobyf is attributable to ingested or inhaled radioiodincs. A 
comparable burden of excess thyroid cancers could conceivably accrue should U.S. ~opulatjo~s 
be s~~~~arly exposed in the event of a nuclear accident. This potential hazard ~~jgl~~~g~~ts the 
value of averting such risk by using K1 as an adjunct to evacuation, sheltering, and control of 
~o~~tal~jnated foodstuffs. 

. Thyroid Cancers in the Aftermath af Chernobyl 

ernobyl reactor accident resuhe -nmassive rclcascs of I311 and other ~ad~oiodj~~cs. 
ing a~~roxin~ate~y 4 years after accident, a shaq irmcase in the ~~~~dc~l~e o~t~y~ojd 

cancer among dlildrcn and adolescents in Belarus and Ukraine (areas cover-cd by the ~ad~oa&tjv~ 
~lunle) was observed. Xn some regions, for the first 4 years of this striking increase, observed 
cases ofthyroid cancer among children aged 0 through 4 years at the time of the accident 
exceeded expected number of cases by 30- to 60-fold. During the ensuing years, in the most 

eas, incidence is as much as IOU-fold compared to Poe-~ll~rnoby~ rates 
neidcr 2000; Gavrilin et al., 1999; ~~~tarev ct al,, 1993; Zvonova and Balonov 
ity of cases occurred in children who apparently received less than 30 cGy to 

the thyroid ~Astak~~ova et al., 1998). A few cases occulrcd in children exposed to ~stjl~~ated 
doses of < I cGy; however, the un~e~ail~ty of e cstimatcs ~o~~fou~~ded by medical radjat~o~ 
exposures leaves doubt as to the causal role of se doses of radioiodinc (Souckkcvitch and 
Tsyb 1996). 

evidence, though indirect, that the increased in encc: of thyroid cancer observed among 
ons exposed during ~~~~~d~ood in the most hcavi ~ontami~~ated regions i Bclarus, ~~ra~~~~, 

and the Russian Federation is related to exposure to iodine isotopes is, never-t eless, w-y strong 
(IARC 2001). WC have concluded that the best dose-response inforn~ation from Chernobyl 
shows a marked increase in risk of thyroid caneer in children with exposures of 5 cCy or greater 
~~sta~ova et. a 1998; lvanov et al., 1999; Kazakov et al,, 1992). Among children born more 
than nine months after the accident in areas traversed by the radioactive: plume, the j~~~jd~n~e of 
t~~yrojd cancer has not exceeded preaccidcnt rates, consistent with the short half-life of 13’ I. 

The use of KI in Poland after the Chernobyl accident provides us with useful jnfor~~~at~o~~ 
regarding its safety and tolerability in the general population. A~~rox~nlate~y 10.5 million 
children under age 16 and 7 million adults received at least one dose of KI. Of note, among 
newborns receiving single doses of 15 mg Kf, OS37 percent (12 of 32 14) showed tra~~s~e~t 

(thyroid stimulating hormone) and decreases in FT4 (free tl~ysoxjne~. The side 
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cffccts among adults aad children were generally mild and not clilli~ally signi~callt. Side cffccts 
i~~cluded gastrointestinal distress, which was reported more frequently in children (up to 2 
percer& felt to bc due to bad taste of SSKI solution) and rash (4 percent in children and adults). 
Two allergic reactions were observed in adults with known iodine se~sitivi~ ~auman and 
Wolff 1993). 

Thus, the studies following the ~hc~obyl accident support e ethlogic role of relatively smdl 
doses ofradioiodi~e in the dramatic increase i-n thyroid cancer among exposed children. 
~u~~l~e~ore~ it appears that the increased risk occurs with a relatively short latency. Finally, the 
Polish experience supports the use of ICI as a safe and effective means by which to protect 
against thyroid cancer caused by internal thyroid irradiation from inha of co~ta~~~inatcd air 
or ingestion of contaminated food and drink when exposure cannot be nted by cvacuatian, 
s~~cltcri~g, or food and milk control, 

A* Use of Kf in R~~i~t~~~ Emergencies: Rationale, Effectiveness, Safety 

For the reasons discussed above, the C e the most rdk3blc jlifoKn~atj~n 
available to date on the relations id radioactive dose and cancer risk. 
They suggest that the risk of thyroid cancer is i~~verscly rclatcd to age, and that, cspccially in 
young children, it may accrue at very low levels of radioiodine cxposurc. WC have rclicd on the 
Cl~e~~~obyl data to ~orl~u~atc our specific recommendations below. 

The effectiveness of KI as a cific blocker of thyroid rad~oiodine u take is well established 
(Il’in LA, et al., 1972) as are e doses necessary for blocking uptak As such, it is reaso~ab~c 
to conclude that Kl will likewise be effective in reducing yroid lancer in jndjviduals 
or populations at risk for inhalation or ingestion of radioi 

S~~o~~-tc~ admi listration of KI at thyroid blocking doses is safe and, in general, more so in 
children than ad Its. The risks of stable iodine administration include sialadcnitis (an 
~~~~~a~~~nation of the ivary gland, of which no cases were reported in Poland among users after 
the ~~~cr~obyl accid >, gastruintestil~al dist~rbances~ allergic reactions and minor rashes. In 
addition, persons with kBowa i ine se~si~ivi~ should avoid KI, as should individuals with 
dc~~~~at~tis herpetifo~~is and h compleme~~temic vasculitis, extremely rare col~ditio~~s 
associated with an increased risk of iodine hypersensitivity. 

T~~yroida~ side effects of stable iodine include iodine-induced thy~otox~cos~s, which is more 
common in older people and in iodine deficient areas but usually requires rcpeatcd doses of 
stable iodine. In addition, iodide goiter and hy~otl~yroidisi~~ are potential side effects more 
coi~rnon in iodine suf‘frcient areas, but they require chronic high doses of stable iodine (Rubcry 
X990). In light ofthc prcccding, individuaIs with multinod~lar goiter, Graves’ disease, and 
~~toirn~~~ne thyroiditis should be treated with caution, cspccially ifdosiug cxtcnds beyond a few 
days. The vast majority of such individuals will bc adults. 
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ypoth~oidism observed in 0.37 percent (I2 of 3214) of neonates treated wit12 KI 
Chernobyl has been without reported sequelae to date. There is no question that 

me benefits of KI treatment to reduce the risk of thyroid cancer outweigh the risks of such 
treatment ill rzco es. Nevertheless, in light of the potential consequences of even transient 
hypothyroidism intellectual development, we recommend that neonates ~withi~ the first 
month of fife) treated with KI be monitored for this effect by nleasurement of TSH (and FT4, if 
~~d~cated~ and that thyroid hormone therapy be instituted in cases in which hypothyroidism 
develops (mongers-echoing 2000; Fisher 2000; Calaciura 1995). 

. KI Use in Radiation Emergencies: Treatment R~~~rnrn~~da~~~~s 

After careM review of the data from Che~obyl relating estimated thyroid radiation dose and 
cancer risk in exposed children, FDA is revising its re~on~rn~~dation for ad~?~injst~at~o~~ ofK1 
based on age:, predicted tl~yroid exposure, and pregnancy and lactation status (see Table), 

Recommended Do ses ofK1 for Different Risk Grotrps 
Predicted Ki dose (mg) # of 130 mg M of65 
Thyroid tablets mg tablets 

ThC tective effect of KI lasts approximately 24 hours. For optimal prophylaxis, KI should 
thw re be dosed daily, until a risk of si~~~~ant exposure to radioiodines by either ~nhalatjo~~ 
or ingestion no longer exists, I~dividuaIs intolerant of KI at protective doses, and neonates, 
pregnant and lactating women (in whom repeat adn~inistrat~on of KI raises particular safety 
issues, see below) should be given priority with regard to other rokctive measures (i.e., 
s~~elt~ring, evacuation, and control of the food supply). 

Note that adults over 40 need take KI only in the case of a projected large internal radiation dose 
to the thyroid (~500 cGy) to prevent hy~otllyroidis~~~. 

These recommendations are meant to provide states and local authorities as well as otf?er 
agencies with the best current guidance on safe and effective use of KI to reduce t~~yro~da~ 
radiojodi~~ cxposurc and thus e risk of thyroid cancer. FDA recognizes that, in the event of an 
~~~~~rg~ncy, some or all of the specific dosing re~on~m~ndations may be very difficult TV carry 



out given their complexity and the logistics of implementation of a program of KI distribution. 
The recommendations should therefore be interpreted with ~exibili~ as necessary to allow 

These FDA recommendations differ from those put forward in the World Health ~rga?~izatio~~ 
(WHO) 1999 guidelines for iodine prophylaxis in two ways. WHQ recommends a 130-mg dose 
of KT for adults and adolescents (over 12 years). For the sake of logistical simplicity in the 
dispersing and administration of KI to children, FDA recommends a 65mg dose as standard for 

school-age chjldre~ while allowing for the adult dose (130 mg, 2 X 65 mg tablets) in 
ado~cscents approaching adult size. The other difference li in the threshold for prcdictcd 
exposure of those up to 18 years of age and of pregnant or tating wo~~~e~ that should triggel 
KI prophylaxis. WI-IO rccon~~l~ends a tl~resl~old of 1 cGy for these two groups. As stated carlicr, 
FDA has concluded from the Chernobyl data that the most reliable evidcncc supports a 
signi~cant increase in the risk of childhood thyroid cancer at exposures of 5 cCy or greater. 

The downward KI dose adjustment by age group, based on body size ~onsiderations~ adhcrcs to 
the ~~i~~ciple of n~in~rn~~~ effective dose. The rccon~n~e~ded standard dose of IS1 for all school- 
age cl~i~dren is the same (65 mg). Wowever, adolescents a~proa~~~il~g adult size (i.c., >“?O kg) 
s~~o~ld receive the full adult dose (130 mg) for maximal block of thyroid radioiodinc uptake 
N~o~~ates ideally should receive the lowest dose (16 mg) of KI. Repeat dosing of ICI s~~ou~d bc 

ed in the neonate to minimize the risk of ypothyroidis~~~ during that critical phase of brain 
dcvc~opme~t ~~O~lgers-S~l~o~ing 2000; Cataciura et al., 1995). KI from tablets (either whole or 
fractions) or as fresh saturated KI solution may be diluted in milk, formula, or water and the 
a~~ro~r~ate volume administered to babies. As stated above, WC recomlnend that neonates 
~wjt~~in the first month of life) treated with KI be monitored for the potential deve~opmc~t of 
~~y~othy~oidisn~ by l~easurcment of TSH (and FT4, if il~dicatcd) and that thyroid hormone 
therapy be instituted in cases in which hypothyroidism develops wrongers-Scl~okki~g 2000; 
Fisher 2000; Calaciura et al., 1995). 

~rcgl~a~t wo~nen should be given KI for their own protection and for that of the fetus, as iodine 
~w~~cther stable or radioactive) readily crosses t e placenta. However, because of the risk of 
~~o~k~~g fetal thyroid function with excess stable iodine, rcpcat dosing with KI ofprcgnant 
women should be avoided. Lactating females should be administcrcd MJ for their own 
protection, as for other young adults, and potentially to reduce the radioiodinc content of the 
breast milk, but not as a means to deliver KI to infants, who should get their Kf directly. As for 
direct administration of KI, stable iodine as a component of breast milk may also pose a risk of 
l~y~othyroidism in nursing neonates. Therefore, repeat dosing with KI should be avoided in the 
lactating mother, except during continuing severe contamination. If repeat dosing of the mother 
is necessary, the nursing neonate should be monitored as recommended above. 



rinciples shotrfd guide emergency pla~~~~g and im~~cmentat~on of KI pTop~y~axjs in the 
event of a radiation emergency. After the Chernobyl accident, across the affected populations, 
thyroid radiation exposures occurred largely due to consumption of contaminated fresh cow’s 
milk (this contamination was the result of milk cows grazing on fields affected by radioactive 
fal~o~t~ and to a much lesser extent by consumption of contaminated vegetables. In this or 
similar accidents, for those residing in the immediate area of the accident or otherwise directly 
exposed to the radioactive plume, inhalation of rad~oiodines may be a significant contributor to 
j~~d~vidua~ and population exposures. As a practical matter, it may not be possibIc to assess the 
risk of thyroid exposure from inhaled radioiodines at the time of the emergency. The risk 
dc~e~ds on factors such as the ma~it~de and rate of the radioiodine release, wind d~rcc~~o~~ and 
otlw atmosp~~cr~c conditions, and thus may affect people both near to and far from the accidcrst 
site. 

timal ~~otcctjon against inhaled radioiodi~cs, MI should be ad~~~~istercd bcforc or 
j~~mediate~y coincident with passage of the radioactive cloud, though KI may still have a 
substantial protective effect even if taken 3 or 4 hours after exposure. ~~~hcl~~orc~ if the rclcasc 
of rad~o~odines into the atmosphere is protracted, then, of course, even delayed ad~~~~n~stratiol~ 
may reap benefits by reducing, if incorn~~ete~y~ the total radiation dose to the thyroid. 

~rcvcnt~on of thyroid uptake of ingested radiojodines, once t c plume has passed and rad~at~o~~ 
~rotcct~o~ measures ~~~c~ud~ng KI) are in place, is best accon~p~js~~ed by food control rl~casu~cs 
and not by repeated administration of KI. Because of radioactive decay, grain products and 

milk or vegetables from sources affected by radioactive fallout, if stored for weeks to 
after production, pose no radiation risk, Thus, late Kl prophylaxis at the time of 
tion is not required. 

ce in optimal prophylaxis with KI, timely administration to the public is a 
critical consideration in p~a~~~ng the cmerge~cy response to a radiation accident and rcquircs a 
ready supply of KE. State and local govel~~~cnts choosing to incorporate KI into their 
c?~~ergeney response plans may consider the option of pred~st~~but~o~~ of K1 to those ~nd~vjd~~~s 
who do not have a medical condition prec~udjng its use. 

FDA majnta~~s that KI is a safe and effective means by w 
yroid gland, under certain specified conditions of us 

jo~od~l~c uptake by 

thyroid cancer in the event of a radiation e~~ergen~y. Based upon review of the fiteraturc, WC 
have proposed Iowcr radioactive exposure thresholds for Kf prophylaxis as well as lower doses 
of Kli for neonates, infants, and children than we r~co~~end~d in 1982. As in our X982 noticc 
in the Federal Rq$ster, FDA continues to recommend that rad~atjon c~~~cr~c~~y response plans 
include provisions, in the event of a radiation e~~ergen~y~ for informing the rubric about the 
~~~~g~~tude of the radiation hazard, about tffe manrter of USC of KT and its potential benefits and 
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risks, and for medical contact, reporting, and assistance systems. FDA also emphasizes 
cmerge~cy response plans and any systems for ensuring availabili~ of KI to the public s 

e critical impo~a~ce of K.l administration in advance of exposure to radioiodine. As 
in the past, FDA continues to work in an ongoing fashion with n~anufacturers of KI to cnsurc that 
~~~gh-q~ali~, safe, and effective KI products are available for purchase by consumers as well as 
by state and local gove~ments wishing to establish stores for emergency distribution. 

ction only for the thyroid from radioiodines. It has no impact on the uptake by 
radioactive materials and provides no ~~otect~o~ against external i~adiatio~ of 

any kind. FDA emphasizes that the use of KJ should be as an adjunct to evacuation (itsclfr~ 
always feasible), sheltering, and contrul of foods~ffs. 

The KT Taskforcc would like to extend special thanks to our i~~c~lbc~s from the NIH: Jacob 
nd Jan Wolff, Ph.D., D., of the National I~~stitutc of Diabetes, Digestive, and 
and Andre BouviIle, D,, of the National Cancer Tnstititc. 1n addition, we 

would like to thank Dr. David V. Becker of the epartment of Radiology, Weill medical College 
~W~~~ of Cornell University and The New York ~resb~e~~a?~ hospital-W~C Cornell Campus, 
for his valuable comments on the draft 



Astakhova LN, A~spaug~ LR, Beebe GW, Bouville A, ~rozdov~tch VV, Garber V, Gavrilin VI, 
Khrouch VT, Kuvshinnikov AV, Kuzmenkov YN, Minenko VP, Moschik KV, Nalivko 
AS, Robbins J, Shemiakina EV, Shinkarev S, Tochitskaya Vf, Waclawiw MA. 
‘~~h~~obyl-Related Thyroid Cancer in Children in Belarus: A Case-Control Study.” 
Radial Res 1998; 150:349-356. 

~avcrstock K, Egloff B, Pinchera A, Ruchti C, 
(letter to the editor). Nat-we 1992; 359:2 l-22. 

yroid Cancer After ~hc~oby~” 

ins J, Beebe GW, Bouvilfe AC, Wach~~o~z BW. ‘“Childhood Thyroid Cancel 
the Chernobyl Accident: A Status Report.” ~~~~ueri~~u~ Metab C,in ~u~~~~ Am 

1996; 25(l): 197-211. 

ng JJ, Koot HM, Wiersma t Verkerk PH, de ~uinck Kejzcr-Schrama SMPF. 
%flucncc of timing and dose of thyroid hormone rcpjacement on dcvclopment in infants 

with congenital hypoth~o~d~sm.” SPediatrics 2000; I W?(3): 292-297. 

Ca~a~j~ra F, Me~doria G, Distefano M, Castorina S, Fazio T, Mona RI&I, Sava L, Dclangc F, 
‘~~hi~d~ood IQ Measurcmcnts in r~fa~ts With Transient Congenital 

hypothyroidism.” Clt’n ~~~ucri~u~ 1995;43:473-477. 

Fisher DA. “‘The il~po~ance of early n~a~ageme~~t in opt~rn~z~~~g IQ in infants with co~gc~jta~ 
Uediatrics 2000; 136(3): 273-274. 

rouch VT, Shinkarev SM, Krysenko NA, Skryabin AM, Bouvillc A, A~~spa~~g~~ 
LR. “Chernobyl Accident: Reco~st~Gtio~ of Thyroid Dose for ~~h~b~tal~ts of the 
Republic of Belarus.” ~~a~~~ Phys 1999; 76(2): 105 1 t 9. 

Gi!beti ES, Tarone R, Bouville A, Ron E, “Thyroid Cancer Rates and i31L Doses From Nevada 
Atmospheric Nuclear Bomb Tests.” JNatr Cancer hst 1998; 90(2 I): 1654-60. 

Harrison JR, Paile W, Baverstock K. Public Wealt ~mp~icat~o~s of Iodine Prophylaxis in 
Radiological Emergencies. In: “Thomas G, Karaoglou A, Williams ED.“, cds. ~~~~~a~~u~ 
and T~.~~~~~~ Carcceu. Singapore: World Scientific, 1999; 455-463. 

I ARC- ~ntc~at~ona~ Agency for Research on Cancer. TARC ~onograpl~s non the cva~uat~o~~ of 
carci~~ogc~~ic risk to humans. Volume 7% Ionizing rad~atiun, Part 2: Some i~~ter~a~~y 
deposited rad~o~~uclides. XARC Press, Lyon, France; 2001. 



11% LA, Ar~angel’skaya GV, ~o~sta~ti~ov YQ, Likhtarev IA. radioactive Iodihe .i~ t-he 
Problem of Radiation SaJeety. Moscow, Atomizdat 1972; 208-229. 

Ivanov VK, Gorski AI, Pitkevitch VA, Tsyb AF, Cardis E, Storm H’. “Risk of Radiogenie 
Thyroid Cancer in Russia Following the Chernobyl Accident.‘” In: Thomas C, Karaoglou 
A, Williams ED., eds. ~ad~a~iu~ and T~y~~~d Cancer. Singapore: World S~ieI~t~~~, 
1999; 89-96. 

facob P, Goulko C, Heide~ei~h WF, Likhtarev I, Kairo I, Tronko ND, Bogda~ova TI, 
Kenigsberg I, Buglova E, Drozdovitch V, Goloneva A, ~emid~hik EP, Balonov M, 
Zvonova I, Beral V., “Thyroid Cancer Risk to Chil ren Calculated,” Nature 1998; 
392:3 1-32. 

Kamkov VS, Dcmidc ik EP, Astakhova LN. “Thyroid Cancer After ~~~er~oby~” (fcttcr to the 
editor). Nature 1992; 359:2 1. 

~ikhtarev, IA, Shandala NK, Culko GM, Kairo IA, Chc urny Nl, “Uk~a~ia~~ Thyroid 
After The Chernobyl Accident.” &&h Pkiysics 1993; 64(6):594-599. 

tarev IA, Sobolev BG, Kairo IA, Tronko ND, Bogdanova TI, Olclnic VA, Epsl~te~~ EV, 
Beral V. ‘“Thyroid Cancer in the Ukraine.“’ Nafwe 1995; 3’5365. 

Met&r FH, Becker DV, Walchholz BW, Bouville AC., “‘Chernobyl: 10 Years Later.” J ~~f~~ 
Med 1996; 37:24N-27N. 

N~~~~an J, Wolff.!. “ Iodide Prophylaxis in Poland After the C~~~~obyl Reactor Accident: 
Benefits and Risks.” Am JMed 1993; 94: 524-532. 

ins .I, Adams WH “Radiation Effects in the Marshall Islands.” In: Nagataki S, ed. 
~ad~a~iu~ and the Thymid. Pmceedkgs ujf the 27’” Annual Meethg u,f^the Japanese 

~~~c~~a~ ~ed~~~~~ Soci~. Amsterdam, Excerpta Medica, 1989; 1 f-24. 

bobbins .I7 Schneider AB. “Thyroid Cancer following Exposure to radioactive lodine.‘” ~~~~~~~~~s 
in ,Eizdmrine and Me~a~~~~c Disorders 2000; 1: 197-203. 

St~~a~e~ko V, Tsyb A, Skvortsov V, Kondrashov A, ShakhtarinV, Hoshi M, Uhtaki M, 
Matsuure M, Takada I, Endo S, “New Results of Thyroid ~~trospe~tiv~ Dosimetry in 
Russia Following the Chernobyl Accident.” In: Thomas C, ~a~aog~ou A, Williams ED., 
eds. ~ad~a~~~~ arzd Thyroid Cancer. St’ngapore: World Scientific, 1999; 333 -3 39. 

xx 



Stsjazhk~ VA, Tsyb AF, Tronko ND, So~~~kevit~h G, Baverstock K. “‘Chil 
Ganeer Since Accident at Chernobyl.” BMJ 1995; 3 l&801. 

UP;ISCEAR. united Nations S~ie~ti~c Committee on the Effects of Atomic Radiation, SOUXXS, 
effects and risks of ionizing radiation 2000 Report to the General Assembly, with 
annexes, New York, N.Y., United Nations; 2000. 

Williams ED, Becker D, ~imidchik EP, Nagataki S, Pinchera A, Tronko ND. “Effects on the 
roid in P~~nlat~o~s Exposed to radiation as a Result of the Chernobyl Acci 

One Decade After Chernobyl: ~~~~~~g tip the Comeqttence oJ’he Accident, Vienna, 
Inte~ational Atomic Energy Agency, 1996; 207-230, 

~‘R~~o~~ on the Joint WHQIECEC Workshop on lo ylaxis followi~~g Nuclear Accidents: 
Rationale for Stable Iodine Prophylaxis.“’ In: Rubery E, Smales E., eds. ~#~~~~~ 
Prau~y~a~is.Jbllowing N~~clear Accidents: Proceedhgs qf a j&Et WFIO/CEC ~~~~~~~~~~. 

Zvo~~va IA and Balonov MI. ~‘~dioiodine Dosimetry and ~r~di~ti~n of ~ons~~u~~~~s of 
Thyroid Exposure of the Russian Population Following the Chernobyl Accident.“’ Pages 
7 l- I25 in : The ~~~~obyl Papers. Doses to the Soviet Population agd Early Health 
Effects Studies. Volume I (SE. Mervin and MI. Balonov, eds.). Research Enterprises 
Inc., Ri~hland, Washington, 1993. 

12 


