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26 April 1986
The accident at the Chernobyl nuclear power plant
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Radioactive More than 200 000 sq
substance release - km
13 EBq: of Europe were

31T - 1.8 Ebg contaminated Over 70, 7: of: thisi arealwas
97Cs - 0.085 Ebq  with > 37 kBg/sq m of instherthreesmosiraffecied

20Sr - 0.01 Ebgq 137Cg
Pu isotopes - 0.003
EBq

couniries)
BelarusiyRussiarand Ukraine:




The accident at the No. 4 reactor of
the Chernobyl Power Station took
place on April 26,1986, at 1:23 AM.

Two explosions occurred, the first
due to steam and a second one due to
hydroegen. The explosions expelled
fiission products and fuel eements to
the exterior that accumulated in a
cloud reaching to approximaiely.
7,0000 m and @ centered  at
approximately:4,500/m;
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o Republic ofi Belarus belongs to European
countaes withr predominantly/light and moderate
chrenic Iodine deficiency.

The State Pregram ofi Iodine: prophylaxis with
jodinated salt or Kl tablets Wasi stepped in the end
off 70-s yrs. and restoredl - durng 19981 -2000!Vis.
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o Starting a week after the Accident and
then - during all summer montns In
1986y, there Was SponRtaneeus
nadividualiintake: el ledine selutiens: In

different deses by diiferent age: greup
eI PeRUIENeR

o SIdeEfiects:




Todide Prophylaxis in Poland Affer the Chernobyl Reactor
Accident: Benefits and RisKks

J. NAUMAN, J. WOLFF//American J Medicine.1992 - V.94: 524-532.

Approximately 18

million doses of Kl solution were sources distributed;

L9518 oehildrenyreceivedodideprophyiaxis;
9,775 tole o Sl cl)s 2
2.39% tool two or more doses,
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Approximately 10.5 millioni children; 16 years old and under;
and approximately. 7. million adults: received iodide

prophylaxisinPoland

TODIDE PROPHYLAXIS IN POLAND AFTER
THE CHERNOBYL REACTOR ACCIDENT:
BENEFITS AND RISKS




Distribution of Iodine-131 in the Soil
( May 10, 1986)
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Effect of chronic iodine deficiency and
stable iodine consumption

Table 4. Estimated risk of developing thyroid cancer after a radiation dose
of 1 Gy, by level of soil 10dine 1n the settlement of residence at the time of
the accident and by potassium iodide (i.e., antistrumin) consumption status
(analyses restricted to subjects with radiation doses to the thyroid of less
than 2 Gy)*

OR at 1 Gy (95% CI)

Consumption of Highest two tertiles Lowest tertile
potassium 1odide of soi1l 10dine of soil 10dine

Y=

No 5(1.8 ¢t 7.0] 10.8 (5.6 t§ 20.8)

Yes [TO3osy [ 3300
N > 4 N > 4

*Levels of 10dine 1n soil 1in settlement of residence at time of accident were
divided into tertiles. OR = odds ratio at 1 Gy compared with no exposure;
CI = confidence interval.

Cardis 2005




Exposure to ionizing radiation is the only established risk
factor of thyroid cancer in early childhood

Cardis E, Kesminiene A, Ivanov V, Malakhova I, Shibata Y, Khrouch V,
et al. Risk of thyroid cancer after exposure to 1311 in childhood. ]
Natl Cancer Inst 2005;97:724-32.

Tab. 2. Excess relative rigr thyroid carcinoma. Comparing Chernoby| to enétr
radiation, and comparing the effect of iodine ietak the risk (5)

Chernobyl External  Chernobyl Chernobyl Chernoblhigh  Chernobyl
overall ~ radiation high iodine |ow iodine | + KI low | + KI







Screening data of thyroid nodules and thyroid cancer
in Belarus after the Chernobyl accident

Screening programs

ICP, IAEA (Mettler et al, 1992)

Screening program of Research

I nstitute of Radiation Medicing,
Choinikil, Gomel eblast, Belarus (Droezd
et al., 1993, Drezd et al., 2002)

IPHECA, WHO (rechniical repot,1996))

Chernobyl Sasakawa Proj ect.
Sasakawa Memorial Health Foundation
(Yamashita, 1999)

Mogilev oblast

Gomel oblast
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thyireic diseases aitetthe Chernelayl
Accident
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Dynamics of the measured daily
Deposition Density of 131I in the Cities
of Brest Oblast

—e— Baranovichi —8— Brest —a— Pinsk
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Yu. Gavrilin, S. Shinkarev, A. Bouville, M. Germenchuk, M. Hoshi, N. Luckyanov, P.

Voilleque, O. Zhukova «Retrospective Assessment Of Thyroid Doses For The Residents Of
Brest Oblast Of Belarus» ,2004
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Screening in Stolin Brest region
(1996-2008)




* |n 2000-2011 active screening for thyroid diseases was

performed in women of reproductive age in Minsk and
Brest regions

s 200020028 i andiiSIH=sCreening i pregnant\Wemen
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Distribution of the cases of different

TSH levels in women, during first 9
weeks of pregnancy (2000-2002)




Distribution of the cases of different

TSH levels in women, during first 9
weeks of gravities (2009-2011)




lodine excretion screening in Brest and
Minsk regions

o According to results of screening in some districts
off Brest and Minsk regions - the situation Is
changing te the best.
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Congenital Hypothyroidism

Congenital Hypothyroidism in children - cases
per 100 000 persons

Screening programs;for
congenitallhypothyroidism

iihyroid testsiand
Prophylaxisswith stable
jodinerduring pregnancy

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
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Autoimmune thyroiditis

e Increased incidence of Autoimmune Thyroiditisin children
) ) ) ) (cases per 100 000 per sons)
autoimmune endocrine diseases in
children and adolescents
Autoimmune thyroiditis during
1995-2000 yrs.)

Clinical features of autoimmune
thyroiditis in groups of patients 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2008
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and coexistence with nodular
pathology, coexistence with DM

it 1. Autoimmune Thyroiditis in adolescents
ype J (cases per 100 000 persons)

Retardation/ impairments of
physical and sexual development
in children and adolescents

1998 1999 2000 2001 2002 2003 2004 2005 2006 2008
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Possible Etiologic Factors of Thyroid
Diseases

Endogenous factors

= Thyroid Diseases

— Ethnic factors
— Hormones
— Pregnancy

—Diet
—Pollutant
—Infections
%%ss;;—Dr ugs -BRAF
‘ —RET/PTC
—HLA

-non-HLA
—CTLA4
-AIRE

cogenous factors N Genetic factors




Thyroid nodules in clinical
practice

Their prevalence depends to a great
extent on the method used for “
detection. With the increased utilization

of- US for evaluation of thelesions; of the p
neck,  the Incidental.  finding = oOf
unsuspected ‘thyroid:  nodules  has
dramatically; increasead: hhe: prevalence
ofithyroid nodulesisshigherinwomeniny
areos, o iodinerdeficiency and Increases ...

5 5 Sup-Inf
Withladyoncinglage:
TR.S. Bahn,M. R.Castro /J CI
E Met, 2011, 96(5):1202-1212
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Nodular Goiter / Incidence rate
Statistical data of the Ministry of Public Health

Nodular Goiter in adults - cases per 100 000
persons

1998 1999 2000 2001 2002 2003 2004 2005 2006 2008
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Nodular thyroud dlsease




Incidence of thyroid cancer
diagnosed in 1986-2002

Age at No. of cases

exposure Belarus RUSSIAN Ukraine letal
(yr) Eeeeranen

0-14 Al 349 1762 5,622
15=d 299 134 5)&)2 BOH'S

Toizl 2,000 483 2,344 4,837

Flzalin Effzers of inz Cnzedonyl

UNSEEAR 2008 Bzoor7, Adnzs D Acclelzgr and Sozeldal Flzalin Copz

' Progeammzs / Rzooer of iz U
gggfé' 9,000 fryrojed canczrs 0y Chamaby) Porum. 2006




The Belarus-USA Study

There has been a great increase in the incidence of thyroid
cancer and benign thyroid nodules following the rel ease of
radioiodine by the Chernobyl accident, which occurr ed on 26
April 1986. Less thoroughly evaluated has been the prevalence
of thyroid autoimmunity, even though external irrad lation is
recognized to increase the incidence of autoimmune
thyroiditis. The Belarus-USA Study was established to
guantitate the risk of thyroid and parathyroid dise ase in a well-
defined cohort of individuals under age 18 years at the time of
the accident who had direct thyroid radiation measu rements.
Subjects are examined at least biennially and under go
diagnostic procedures including thyroid palpation a nd
ultrasound (US) and assay of serum for thyroid anti bodies,
TSH, free T4, and thyroglobulin. By 1 October 2000, 9400
cohort members have been screened at least once.




PREVALENCE OF THYROID ANTIBODIES IN THE BELARUS -USA
COHORT STUDY OF THYROID CANCER AND OTHER THYROID
DISEASES FOLLOWING THE CHERNOBYL ACCIDENT/ ITC, Kyoto

. Ostapenko, S. Petrenko, O. Polyanskaya, V. Rzheutski, N. Litvinova, N. Lesnikova, E. Buglova, V
Drozd, L. Danilova, V. Stezhko, G.W. Beebe, A.B. Brill, D. Fink, E. Greenebaum, G. Howe, R. McConnell, |
Masnyk, J. Robbins Research Clinical Institute of Radiation Medicine and Endocrinology, Ministry o
Health, Belarus; National Cancer Institute, National Institute of Health, Rockville, MD, USA; Columbia
University, New York, NY, USA.

There has been a great increase in the incidence of thyroid cancer and benign thyroid nodules following
he release of radioiodine by the Chernobyl accident, which occurred on 26 April 1986. Less thoroughl
evaluated has been the prevalence of thyroid autoimmunity, even though external irradiation is recognized
o increase the incidence of autoimmune thyroiditis. The Belarus-USA Study was established to quantitate
he risk of thyroid and parathyroid disease in a well-defined cohort of individuals under age 18 years at the
ime of the accident who had direct thyroid radiation measurements. The cohort consists of 8400 children

ith a thyroid dose estimate of > 1 Gy, 3500 with a dose of 0.3 to < 1 Gy, and 3500 with a dose of < 0.3
Gy. Subjects are examined at least biennially by thyroid palpation and ultrasound (US) and assay of
serum for thyroid antibodies, TSH, free T4, and thyroglobulin. By 1 January 2000, 5965 cohort members
have been screened at least once, among whom there were 2638 with palpable thyroid glands who also
had thyroid antibody measurements. Either antiTPO or antiTG, or both, was elevated in 167 (6.3%), of

hom 111 were female and 56 male (F/M=2/1). In 80 (3.0%) only antiTPO was elevated, in 44 (1.7%) onl
antiTG, and in 43 (1.6%) both. The highest prevalence (13.1%) was in females aged 15-18 years at the
ime of the accident. Thyroid US volume was available in 2669 cohort members who also had antibod
assay. Compared to an age-matched, unexposed Belarussian population, 423 (15.8%) had volumes above
normal. Either antibody was elevated in 6.2% of subjects with normal volumes, 8.2% of those up to 150%
of normal, and 12.2% of those 150-200% of normal. Antibody measurements were available in 27 of 31

ith thyroid cancer diagnosed for the first time (all but 1 were papillary cancer), 179 of 287 with solitar
nodules (palpation and US), and 77 of 103 with more than 1 nodule . Either antibody was elevated in 5
(18.5%) of the cancers, 11 (6.1%) of the solitary nodules, and 8 (10.4%) of the multinodular goiters. Of 283
subjects with either cancer or nodular disease, the highest prevalence of positive antibodies (26.9%) was
ound in females aged 15 —18 years at the time of the accident. The eventual goal of this part of the
cohort study is to correlate individually reconstructed thyroid radiation doses with the occurrence of
autoimmune thyroiditis.




SELECTION OF THE Bel-Am -COHORT

m
= randomization
‘_Handomizaﬁ N=6800

COHORT
—AN=12000

e
randomization N=15230




MEDICAL EXAMINATION CHART

Registration, : Blood
e Dosimetry :
obtaining and urine

interview :
consent collection .

Ultrasound
examination
(palpation )

Endocrinologist
(palpation )

Referrals w
Endocrinology
department
FINAL Histo- Oncopathology .
CONCLUSION pathology Center




PREVALENCE OF ANTITHYROID ANTIBODIES IN
EXPOSED SUBJECTS OF BELARUS AND RUSSIA

Characteristics

BaAm

Sasakawa
Project

F.Pacini &t
al., 1998

F.Vermiglio
et al., 1999

Agein 1986, years

0-18

0-10

<1-10

Age at examination,
vears

11- 32

5-20

6-17

Year of examination

1997-2000

1991-1996

1992-1994

Prevalence of ABTPO

5.8%

2.95%

16.7%

Prevalence of ABTG

4.9%

1%

8.4%




PREVALENCE OF AB(+) IN SUBJECTS WITH THYROID PATHOLOGY

Normal Diffuse Solitary Multinodular Thyroid AIT
thyroid goiter nodule goiter cancer *

E Male B Female

= All diagnoses but thyroid cancer made according to pre liminary
endocrinological conclusion. Thyroid cancer pathologic aly confirmed

Y axis - % AB(+)




Consequences of Chernobyl Accident

All EHP content is accessible to individuals with disabilities. A fully accessible (Saction 508-compliant)
HTML version of this article i available at http.//dx.dol.org/10.1289/ehp.1205783.

Research | Children's Health

Measures of Thyroid Function among Belarusian Children and Adolescents
Exposed to lodine-131 from the Accident at the Chernobyl Nuclear Plant

Evgenia Ostroumova, Alexander Rozhko,? Maureen Hatch,! Kyoji Furukawa,® Olga Polyanskaya,?
Robert J. McConnell,# Eldar Nadyrov,2 Sergey Petrenko,® George Romanov,? Vasilina Yauseyenka,2
Viadimir Drozdovitch,' Viktor Minenko,® Alexander Prokopovich,? Irina Savasteeva? Lydia B. Zablotska,”

Kiyohiko Mabuchi,' and Alina V. Brenner'

'Division of Cancer Epidemiclogy and Genetics, National Cancer Institute, National Institutes of Health, Department of Health and
Human Services, Bethesda, Maryland, USA; 2The Republican Research Center for Radiation Medicine and Human Ecology, Gomel,
Belarus; 3Department of Statistics, Radiation Effects Research Foundation, Hiroshima, Japan; “The Thyroid Center, Columbia University,
New York, New York, USA; *Department of Anthropoecology and Epidemiology, International Sakharov Environmental University,
Minsk, Belarus; ®Belarusian Medical Academy of Post-Graduate Education, Minsk, Belarus; "Department of Epidemiology and

Biostatistics, University of California, San Francisco, San Francisco, California, USA

BACKGROUND: Thyroid dysfunction after exposure to low or moderate doses of radioactive
iodine-131 (*3'T) at a young age is a pablic health concern. However, quantitative data are sparse
concerning '¥'l-related risk of these common diseases.

OBJECTIVE: Oar goal was to assess the prevalence of thyroid dysfunction in association with "'
exposure during childhood (< 18 years) due to fallout from the Chernobyl accident.

MEeTHODS: We conducted a cross-sectional analysis of hypothyroidism, hyperthyroidism, auto-
immune thyroiditis (AIT), serum concentrations of thyroid-stimulating hormone (TSH), and
autoantibodies to thyroperoxidase (ATPO) in relation to measarement-based I dose estimates in
a Belarusian cohort of 10,827 individuals screened for various thyroid diseases.

RESULTS: Mean ape at exposare (+ SD) was 8.2 + 5.0 years. Mean (median) estimated '¥'1 thyroid
dose was 0.54 (0.23) Gy (range, 0.001-26.6 Gy). We found significant positive associations of 3']
dose with hypothyroidism (mainly subclinical and antibody-negative) and seram TSH concentra-
tion. The excess odds ratio per | Gy for hypothyroidism was 0.34 (95% CI: 0.15, 0.62) and varied
significantly by age at exposare and at examination, presence of goiter, and arban/raral residency.
We found no evidence of positive associations with antibody-positive hypothyroidism, hyper-
thyroidism, AIT, or elevated ATPO.

ConcLusions: The association between *'1 dose and hypothyroidism in the Belarasian cohort is
consistent with that previously reported for a Ukrainian cohort and strengthens evidence of the
effect of environmental "*'1 exposure during childhood on hypothyroidism, but not other thyroid
outcomes.

Ky WORDS: antithyroid antibodies, autoimmune thyroiditis, Chernobyl, Chornobyl, dose
tesponse, hyperthyroidism, hypoth diviodine, thyroid gland.

Environ Health Perspect III_SEHTI (2013). http://dx.doi.org/10.1289/¢hp.1205783 [Online
7 May2013]

The most severe accident in the history of  evidence of a decline in radiation-related risk
nuclear industry occurred on 26 April 1986,  of thyroid cancer (Brenner et al. 2011).

In a screening study among 12,000 sub-
jects in Ukraine with doses estimated from
individual measurements of t]'l)'mid radio-
activity, uémﬁcam associations were found
between ! (h}'roid dose (mean dose of
0.79 Gy) and prevalence of subclinical
hypothyroidism (Ostroumova et al. 2009)
and antibodies to thyroperoxidase (ATPO)
(Tronko et al. 2006a), but not autoimmune
thyroiditis (AIT) (Tronko et al. 2006a) or
hyperthyroidism (Hatch et al. 2010).

To extend findings from the Ukrainian
cohort, we evaluated functional thyroid out-
comes in relation to individual 311 thymld
doses in a comparable cohort of exposed chil-
dren and adolescents from Belarus who were
screened for thyroid cancer and other thyroid
diseases. The methods used to estimate thy-
10id doses and to screen for th)’mjd diseases
in Belarus and Ukraine were similar (Stezhko
et al. 2004),

Address correspondence to E. Ostroumova, Division
of Cancer Epidemiology and Genetics, National
Cancer Institute, National Institutes of Health
Department of Health and Human Services, 9609
Medical Center Dr Ruum "1‘560 MsC ‘JT'E
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Impact of Uncertainties in Exposure Assessment on
Estimates of Thyroid Cancer Risk among Ukrainian
Children and Adolescents Exposed from the Chernobyl
Accident

Mark P. Licile ', ilexander G. Kukush™”, Sergl W, Maciuk”, Sengly Shistvar® ', Bagmond 4 Caroll®,
hiwon Bwen'", Aling ¥, Brannsr’, Mykola O Tronks”, Kiyohike Mabucks’,
:I.m-un Mmaresn Hatch’, Lyh nhlnnk-‘ ‘Walariy F. Termhchenko’,
Evgenia Catrusarova’, Andrd C. Bousille"”. Viadimir Drozdoviceh ', Miykola L Chepumy®, Line . Kovgan®,
Stewen L Siman'. Wiclor WL Shpak”, llys & Likhiares
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Current Belarusian qguidelines for
the treatment of progressive
DITC include optimization of TSH
suppression, 1311, resection of
selected metastases,
pIsphosphonates for bony.
metastases (Y. Demidchik,
DaniioyvayV.Drozd,
WELS e yls, ZekLo));
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(Niiforoye =i cl, 20073) il
discussed as an attractive target
Jfor olecilar trgraojzs.




Statistical data of the Ministry of Public Health

Nodular Goiter in adolescents - cases per 100 000 persons
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1990-2011 (21 616 cases)
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Yearly number of patients with thyroid cancer
in Belarus: 1990 {0 2011

Statistical data of the Ministry of Public Health
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Thyroid cancer:
Age-dependeni incidence

(Y. Demidchik et al, 2012)
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Thyroid cancer in the regions of Belarus
Standardized Incidence Rate

(per 100 000 people)
Statistical data of the Ministry of Public Health
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Thyroid cancer :
Mortality and' Incidence rate

Statistical data of the Ministry of Public Health
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Thyroid' cancer :

mortality since 1990, absolute number of cases
(normalized! graph) . bemidzchikier al, 2012)
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Thyroidl cancer: mortality, total number of
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Yearly number ofi patients with thyroid

cancer 1990-2011 in Belarus

Statistical data of the Ministry of Public Health
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Distribution of Thyreid Cancer cases In different

age groups according to TNMi stages
Brest region N=2005 / Brest Regional Dispensary statistic data
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Percentage ratio of different morphological

variants of thyroid cancer in Brest region
1990-2013

Brest Regional Dispensary statistic dafa

100,0%
90,0%
80,0%
70,0%
60,0%
50,0%
40,0%
30,0%
20,0% 2.2% 1,4% 1,4% 1,2%
10,0%

0,0%
Papillary Follicular Medullary ~ Anaplastic Other




Distribution of Thyreid Cancer cases in
different age greups according te TNIVIfstages
Brest region §1=20/0/0
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Distribution of Thyreid Cancer cases in
different age greups according te TNIVIfstages
I Brest region n=1965




Thyroid average and collective doses /131-Iodine and
number of thyroid cancer cases in Republic of Belarus

Contaminated Average dose (mGy) Collective Number of Thyroid

. dose Cancer cases
territory

0-7 14-18 adults persone- Predicted Realto
years years Gy 2005

Minsk oblast 22,9 7,1 7,4 14 530 101 124

|Gomel oblast |la75,8 ||145,0 |[J148,1 [|321750 ||569
IMogilev oblast loz6 |29,4 [j307 |[js0020 |[J173
|Brest oblast |77,8 |39 |[j247 |ja5170  [|ao
Grodno oblast 16,7 5,2 5,4 7 780 20

Vitebsk oblast 5,5 1,6 1,7 2720 8
Belarus 122 37 37 476 000 920




Thyroid cancer in Belarus

o lAe Incidence of thyroid cancer In: children
IS/ likely 10 e decreased;

— 2007- 11 newly diagnosed cases,
— 20110/— 11 cases,

— 2011 - 19 cases;

rle lriclclenica gf tnvrolcl caricar airloric
olclar zicje crouos of gogoulator s
Ificreasiric

— 1998 — A4 grisas
— 2010 — 1098 eaisas
— 20101 - 1185
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Year of diagnosis

Fig. The incidence of well differentiated thyroid cancer
(WDTC) over time is illustrated for all patients and for low risk
patients

Gopalakrishna lyer N, Morris L, Michael Tuttle R, ; Shaha A, Ganly I, Rising Incidence of
Second Cancers in Patients With Low-Risk (TLNO) Thyroid Cancer Who Receive Radioactive
lodine Therapy. Cancer 2011; Published online in Wiley Online Library
(wileyonlinelibrary.com)




New surgical technologies in Nodular
Thyroid disease

L= L ETTRI AU TIELE
duction and use of video-assistad endascopic
:::::;idndomv for patients in Belarus atfected by the Charmobyl

nuclear disastar -
- K vabuzanki’ HE

Pros of Robotic Transaxillary Thyroid Surgery:
Its Impact on Cancer Control and Surgical Quality

Woang Youn Chung

1S ARE INCHEASINGLY BEING LSED in surgery beomuse
therir grester visualizatio
nbotic surgery has been
d with mmventional endo

a gaslkess transndllary approsch, §
e ‘.-quuu and short-term aut

great importane in a subset of patients, whe eperience




Treatment of
Thyroid

Nodular
Disease

conservative

st Newrablation
technologiesin
Noedularhyreid
diSEases




Thyroid nodules

* BRAF was found to be mutated

(BRAFV600E) in 28-69% of PTC
(Cohen et al. 2003, Fukushima et
al. 2003, Kimura et al. 2003,
Namba et al. 2003, Nikiforova et
al. 2003, Soares et al. 2003, Xu et
al. 2003, Tirovisco et al. 2004,
Xingiet al.; 2004).

BRAFIS ol non:receptor serine
threonineinaseinyvolveadinithe

RAS/RAFE/NIAPK/ERK signaling
cascade

THYROID

WVoluma 22, Number §, 20

& Mary Ao Lobart inc.
010884y 2011 0442

Diagnostic Yield of Nondiagnostic Thyroid Nodules
Is Not Altered by Timing of Repeat Biopsy

Carrie C. Lubitz! Sushvuta 5. Nagarksiti! William C. Faquin.” Antony E. Sermir* Mar c Hassan’
Giusappe Barbesina’* Douglas S. Foss.* Gragary W. Randoiph, Randall D. G:
Antonia E. Siephen; Richard A. Hodin] Gilbert H. Damiels* and Sareh

monts for th_vmld nodules with a
ir clinical management and to

pective irstitutional review P s fro n 12 07 with an ND FNAB w
ctars influencing the ne ement, including age, gende of radiation,
% : - %

° b i
8 patients in our cohorl, ¥ were weferred directly for surg
15% were observed. Tumar size was the only independent variable correlated with ireatment strategy
ENAR There was i : diag yields between repeat FNABs performed earlier than

).
anhm The Hming of repeat FNAB for an initial ND FNAB affe a ic yidd of the repeal
FNAR

Intoduction or US chamacteristies influenced the next
‘management, and (ii) if timing of repest biopsy akered the
disgrostic yield or the mumber of biopois suggestive of
malignancy.

Methods
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Personalized
Thyroidology

Personalized prophylaxes
Personalized diagnosis
Personalized treatment
Personalized prognosis

Personalized

erstlga;m
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g Despite continued doubts about the clinical utility of direct-to-consumer genatic tests, tans of thousands of paople
have sent away tubes full of their saliva to laam more about their ganetic profiles. Amed with such DNA data, a
number of early adopters are showing how empowering—and beneficial to science—personal genetic information
& tan be. Elie Dolgin reports on ona compary's plans to make medical ganatics more participatary.

Three years agn, the DNA tschnclogy provider
Tlamina teamed up with the sompany 23andhe
to develap genotyping chips for the latiers
direct-to.consmer gene test bits. To celebrate
the ;utmnhp. Thamina unph]::l o the
rare apportunity boorder discounted gene tests
fw;m.ﬂd.‘}—l]m cost compared tothe 4999

price tag at

cardiovascubr problems promypted him to lose
) poueds over the nest six menths.
Brenafter sheddingcloss o third ofbis body
weeight, McCanley still wanted to do more with
the gene profile data—a collection of around
600,000 single nudeatide polymorphisms

fi’m}ulndnedwhhuﬁnu ancestries and

disease i ot bevond the obrious lifestde  be

do-ityourselfculure of bickgical engineering
epitomized by the International Genetically
Engineered Machine competition and groups
such as 7Y Bio (Mt Med. 15, 230231, 2009,

Howswith an explosion ofcompanies offering
persoralized genetic tests, the intersection
bietween genetics and medicine is starting to

tapped by amateur biokoists-at-lares os




Epigeneftic therapy
and prophylaxes

The complexity of human carcinogenesis

cannot be accounted for by genetic ————
alterations alone, but also involves
epigenetic changes in processes such as DNA

methylation, histone modifications, and

microRNA expression.

In turn, these molecular alterations lead to
permanent changes in the expression of
genes that regulate the neoplastic
phenotype, such as cellular growth and
invasiveness.

Targeting epigenetic modifiers has been
referred to as epigenetic therapy

The twe main compaonents
of the epigenetic code

RAOLY I EPRINIssoGancerd 6lint 2010, \WiGHEeeroy et al N EINVIIS 62,2010




Thyroid cancer in Belarus:
Personalized prognosis, diagnosis
and' treatment:

o Environmental chemicals

» Drugs/Pharmaceuticals

Combined effect of radiation
exposure and environmental factors

Development in utero)and.in
childhood

Published Gename-Wide Associations through 06/2011,

2011 2nd quarter

MHGRI GWA Catalog
Wk genome. gouf Guastudies




Conclusion

Continuation of active screening programs in
contaminated and non contaminated regions; of
Belarusiare) required. to; elucidate) the prevalence of
Widespread thyroid dysfunctions; early detection of:
thyrold cancerinhighyiske grovpsthose:whoioa.
radigtioniexposurestornetiyrold glanainuteroiand
cnllcrioacl, g2gglz [ivige il tr2 drges drotiscl
Crzrnooyl or oy to girl2e oldcas figs 2y ficjc
racaiyzc regcliciion doses), adncd verifized influzrce of
zrclocrinz diseioizrs i mocdifyvineg 2oigzn2iic
mEcdnisis or dotepiicie tr2 corcinocenic 2fifgc
ogf reclicifon 26003511
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