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26 April 198626 April 1986
The accident at the Chernobyl nuclear power plantThe accident at the Chernobyl nuclear power plant

More than 200 000 sq 
km
of Europe were 
contaminated
with > 37 kBq/sq m of 
137Cs

Radioactive 
substance release -
13 EBq:
131 I - 1.8 Ebq 
137Cs - 0.085 Ebq
90Sr - 0.01 Ebq
Pu isotopes - 0.003 
EBq

Over 70 % of this area was Over 70 % of this area was 
in the three most affected in the three most affected 
countries,countries,
Belarus, Russia and Ukraine.Belarus, Russia and Ukraine.

The Chernobyl Forum: 2003–2005, IAEA



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

•• Two explosions occurred, the first Two explosions occurred, the first 
due to steam and a second one due to due to steam and a second one due to 
hydrogen. The explosions expelled hydrogen. The explosions expelled 
fission products and fuel elements to fission products and fuel elements to 
the exterior that accumulated in a the exterior that accumulated in a 
cloud reaching to approximately cloud reaching to approximately 
7,000 m and centered at 7,000 m and centered at 
approximately 4,500 m. approximately 4,500 m. 

•• Because the graphite ignited, there Because the graphite ignited, there 
was a second, more prolonged but was a second, more prolonged but 

less intense, release over a 9less intense, release over a 9-- to l0to l0
day period that peaked on May day period that peaked on May 
6,1986, and dropped sharply on May 6,1986, and dropped sharply on May 
11 as the fire was extinguished. The 11 as the fire was extinguished. The 
following volatile elements, as well as following volatile elements, as well as 
the noble gases xenon and krypton, the noble gases xenon and krypton, 
constituted the most abundant constituted the most abundant 
released material: Iodine, cesium, released material: Iodine, cesium, 

and telluriumand tellurium. . 



INTRODUCTIONINTRODUCTION
•• Republic of Belarus belongs to European Republic of Belarus belongs to European 

countries with predominantly light and moderate countries with predominantly light and moderate 
chronic iodine deficiencychronic iodine deficiency

•• The State Program of iodine prophylaxis with The State Program of iodine prophylaxis with 
iodinated salt or KI tablets was stopped in the end  iodinated salt or KI tablets was stopped in the end  
of 70of 70 --s yrs. and restored s yrs. and restored -- during 1998during 1998 --2000 yrs.  2000 yrs.  
(12 yrs. after the Chernobyl catastrophe);(12 yrs. after the Chernobyl catastrophe);

•• There were no organized prophylaxis with stable There were no organized prophylaxis with stable 
iodine among the population during first iodine among the population during first 
hours/days/ weeks  of the Chernobyl catastrophehours/days/ weeks  of the Chernobyl catastrophe ;;



•• Starting a week after the Accident  and Starting a week after the Accident  and 
then then -- during all summer months in during all summer months in 
1986yr. there was spontaneous 1986yr. there was spontaneous 
individual intake of iodine solutions  in individual intake of iodine solutions  in 
different doses by different age group different doses by different age group 
of populationof population

•• Side effects:Side effects:
•• RashesRashes

•• very firm thyroid gland, autoimmune thyroiditis very firm thyroid gland, autoimmune thyroiditis 
•• WolfWolf --Chaickoff effectsChaickoff effects



Iodide Prophylaxis in Poland After the Chernobyl Reactor Iodide Prophylaxis in Poland After the Chernobyl Reactor 
Accident: Benefits and RisksAccident: Benefits and Risks

J. NAUMAN, J. WOLFF//American JJ. NAUMAN, J. WOLFF//American J Medicine.1992 Medicine.1992 -- V.94: 524V.94: 524--532532..

In Poland, decided to adopt the very conservative dose commitmenIn Poland, decided to adopt the very conservative dose commitment t --

increased air radioactivity was first detected on the of 50 mSv increased air radioactivity was first detected on the of 50 mSv as the as the 

intervention level for children. intervention level for children. 

The commission on the morning of April 29: Whole body committed The commission on the morning of April 29: Whole body committed dose dose 

should not exceed 5 mSv/y (0.5 rem). Thyroid committed dose shoushould not exceed 5 mSv/y (0.5 rem). Thyroid committed dose should ld 

not exceed 50 and amounted to 504 Bq of radioiodines /m3 air witnot exceed 50 and amounted to 504 Bq of radioiodines /m3 air with h 

1.551.55-- to 3.0~times higher values in northeast Poland. to 3.0~times higher values in northeast Poland. Approximately 18 Approximately 18 

million doses of KI solution were sourcesmillion doses of KI solution were sources distributed;distributed;

““95.3% of children received iodide prophylaxis; 95.3% of children received iodide prophylaxis; 

86.7% took a single dose,86.7% took a single dose,

2.39% took two or more doses,2.39% took two or more doses,

and a surprising 6.14% were given diluted tincture of iodine byand a surprising 6.14% were given diluted tincture of iodine by

their their parents before the start of the program and then took parents before the start of the program and then took 

a single dose of a single dose of KIKI””



IODIDE PROPHYLAXIS IN POLAND AFTER IODIDE PROPHYLAXIS IN POLAND AFTER 
THE CHERNOBYL REACTOR ACCIDENT: THE CHERNOBYL REACTOR ACCIDENT: 
BENEFITS AND RISKSBENEFITS AND RISKS
J. NAUMAN, J. WOLFF//AMERICAN JJ. NAUMAN, J. WOLFF//AMERICAN J MEDICINE.1992 MEDICINE.1992 -- V.94: 524V.94: 524--

532.532.

Approximately 10.5 million children 16 years old and under, Approximately 10.5 million children 16 years old and under, 

and approximately 7 million adults  received iodide and approximately 7 million adults  received iodide 

prophylaxis in Polandprophylaxis in Poland



Distribution of IodineDistribution of Iodine--131 in the Soil131 in the Soil
( May 10, 1986)



Belarusian territory: contamination with 
Cesium-137, Strontium-90  and Plutonium-238, 

239, 240
(January 1, 1995)



Effect of chronic iodine deficiency and Effect of chronic iodine deficiency and 
stable iodine consumptionstable iodine consumption

Cardis 2005



Cardis E, Kesminiene A, Ivanov V, Malakhova I, Shibata Y, KhroucCardis E, Kesminiene A, Ivanov V, Malakhova I, Shibata Y, Khrouch V, h V, 

et al. Risk of thyroid cancer after exposure to 131I in childhooet al. Risk of thyroid cancer after exposure to 131I in childhood. J d. J 

Natl Cancer Inst 2005;97:724Natl Cancer Inst 2005;97:724––32. 32. 

Tab. 2. Excess relative risk for thyroid carcinoma. Comparing Chernobyl to external 
radiation, and comparing the effect of iodine intake on the risk (5) 

 
 

Chernobyl 
overall 

External 
radiation 

Chernobyl 
high iodine 

Chernobyl 
low iodine 

Chernobyl high 
I + KI 

Chernobyl 
low I + Kl 

ERR at 1 4,5-7,4 7,7 2,5 9,8 0,1 2,3 

 
 

Exposure to ionizing radiation is the only established risk Exposure to ionizing radiation is the only established risk 

factor of thyroid cancer in early childhoodfactor of thyroid cancer in early childhood

ERR



Screening for ChernobylScreening for Chernobyl––associated associated 
disorders  in Belarusian population started  disorders  in Belarusian population started  

in May 1986  in May 1986  



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

Screening programsScreening programs Year of Year of 
screeningscreening N of subjectsN of subjects

Diseases

Thyroid nodesThyroid nodes Thyroid Thyroid 
carcinomacarcinoma

nn %% nn %%

ICP, IAEA (Mettler et al, 1992)ICP, IAEA (Mettler et al, 1992) 19901990 323323 44 1,241,24 -- --

Screening program of Research Screening program of Research 
Institute of Radiation Medicine, Institute of Radiation Medicine, 
Choiniki, Gomel oblast, Belarus (Drozd Choiniki, Gomel oblast, Belarus (Drozd 
et al., 1993, Drozd et al., 2002)et al., 1993, Drozd et al., 2002)

19901990--19911991
19931993

11321132
15461546

1414
3232

1,241,24
2,12,1

77
55

0,620,62
0,30,3

IPHECA, WHO (IPHECA, WHO (Technical repot,1996 )Technical repot,1996 ) 19931993--19941994 1400014000 210210 1,51,5 3232 0,220,22

Chernobyl Sasakawa Project.  
Sasakawa Memorial Health Foundation 
(Yamashita, 1999)
Mogilev oblast  
Gomel oblast

1990-2000

13868
19790

24
350

0,1
1,7

2
38

0,008
0,19

A Cohort study of Thyroid cancer  and A Cohort study of Thyroid cancer  and 
thyroid diseases after the Chernobyl thyroid diseases after the Chernobyl 
Accident.Accident.
Chernobyl disease  study group of Chernobyl disease  study group of 
Belarus and USA    Belarus and USA    
Ostapenko et al.,2001Ostapenko et al.,2001
Stezhko V. et al. 2004Stezhko V. et al. 2004

1996-2001
2004

11200
25 161

694
n/I

6,2
n/i

53
100

0,47
0,4

Screening project of Red Cross (Brest 
oblast ) (unpublished data) 

1998-2008 164175 23693 14,4 499 0,3



Dynamics of the measured daily Dynamics of the measured daily 
Deposition Density of 131I in the Cities Deposition Density of 131I in the Cities 
of Brest Oblastof Brest Oblast

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



Screening in Stolin Brest regionScreening in Stolin Brest region
((19961996--20020088))



•• In 2000In 2000--2011 active screening for thyroid diseases was 2011 active screening for thyroid diseases was 
performed in women of reproductive age in Minsk and  performed in women of reproductive age in Minsk and  
Brest regions Brest regions 
–– Percentage of women with individual levels of TSH Percentage of women with individual levels of TSH 

between 2.5between 2.5 --3.5 mIU/l was 48.7%, 3.53.5 mIU/l was 48.7%, 3.5 --4.5 mIU/l 4.5 mIU/l ––
9.4%, > 4.5 mIU/l 9.4%, > 4.5 mIU/l –– 8.2% 8.2% 

–– Ultrasound abnormalities of thyroid gland were Ultrasound abnormalities of thyroid gland were 
revealed in 44.6% examined women( among them revealed in 44.6% examined women( among them ––
23.4% were TPO23.4% were TPO --Ab positive) Ab positive) 

•• 20002000--2002  fT4 and TSH2002  fT4 and TSH --screening in pregnant women screening in pregnant women 
revealed non optimal distribution of individual lev els revealed non optimal distribution of individual lev els 
during first 9 weeks of pregnancyduring first 9 weeks of pregnancy

•• Next fT4 and TSHNext fT4 and TSH --screening was performed in pregnant screening was performed in pregnant 
women (9 weeks of pregnancy) in 2009women (9 weeks of pregnancy) in 2009 --2011 yrs2011 yrs



Distribution of the cases of different Distribution of the cases of different 
TSH levels in women TSH levels in women during first 9 during first 9 
weeks of pregnancy weeks of pregnancy (200(20000--2002)2002)

E.M.Kapustina et al., 2002.
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Distribution of the cases of different Distribution of the cases of different 
TSH levels in women TSH levels in women during first 9 during first 9 

weeks of gravities weeks of gravities (200(20099--20201111))
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Iodine excretion screening in Brest and Iodine excretion screening in Brest and 
Minsk regionsMinsk regions

•• According to results of screening in some districts  According to results of screening in some districts  
of Brest and Minsk regions of Brest and Minsk regions -- the situation is the situation is 
changing to the best. changing to the best. 
–– The median levels of iodine excretion in Stolin The median levels of iodine excretion in Stolin 

(Brest region) in 2002 yr were 36.4 (Brest region) in 2002 yr were 36.4 µµµµµµµµg/L (18.3 / g/L (18.3 / 
47.5) in adults and 43.6 47.5) in adults and 43.6 µµµµµµµµg/L in schoolchildren. g/L in schoolchildren. 

–– In Minsk region median levels of iodine excretion In Minsk region median levels of iodine excretion 
during the same period were 59.8 during the same period were 59.8 µµµµµµµµg/L in adults g/L in adults 
and 75.4 and 75.4 µµµµµµµµg/L g/L -- in schoolchildren.in schoolchildren.

•• In 2007 yr the median level of iodine excretion in In 2007 yr the median level of iodine excretion in 
children ofchildren of

–– Stolin reached 76.3 Stolin reached 76.3 µµµµµµµµg/Lg/L
–– Minsk region Minsk region -- 73.2 73.2 µµµµµµµµg/L. g/L. 



Congenital HypothyroidismCongenital Hypothyroidism

•• Screening programs for Screening programs for 

congenital hypothyroidismcongenital hypothyroidism

•• Thyroid tests and Thyroid tests and 

Prophylaxis with stable Prophylaxis with stable 

iodine during pregnancy iodine during pregnancy 

Cong e nital Hypo thyro idis m in c hildre n - c as e s  
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Autoimmune thyroiditisAutoimmune thyroiditis
•• Increased incidence of Increased incidence of 

autoimmune endocrine diseases in autoimmune endocrine diseases in 

children and adolescents  children and adolescents  

Autoimmune thyroiditis during Autoimmune thyroiditis during 

19951995--2000 yrs.)2000 yrs.)

•• Clinical features of autoimmune Clinical features of autoimmune 

thyroiditis  in groups of patients thyroiditis  in groups of patients 

under 25 yrs. under 25 yrs. –– subclinical forms subclinical forms 

and coexistence with nodular and coexistence with nodular 

pathology, coexistence with DM pathology, coexistence with DM 

type 1;type 1;

•• Retardation/ impairments of Retardation/ impairments of 

physical and sexual development physical and sexual development 

in children and adolescentsin children and adolescents

Autoimmune Thyroiditis in children
(cases per 100 000 persons)
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Possible Etiologic Factors of Thyroid  Possible Etiologic Factors of Thyroid  
DiseasesDiseases

–– GenderGender
–– AgeAge
–– Ethnic factors Ethnic factors 
–– Hormones      Hormones      
–– Pregnancy   Pregnancy   

Endogenous factorsEndogenous factors

––DietDiet
––PollutantsPollutants
––InfectionsInfections
––DrugsDrugs
––SmokingSmoking
––IrradiationIrradiation

––BRAFBRAF
––RET/PTC RET/PTC 

––HLA HLA 
––nonnon--HLAHLA
––CTLACTLA--44
––AIREAIRE

Thyroid DiseasesThyroid Diseases

Genetic factorsExogenous factorsExogenous factors



Thyroid nodules in clinical Thyroid nodules in clinical 
practicepractice

•• Their prevalence depends to a great Their prevalence depends to a great 

extent on the method used for extent on the method used for 

detection.  With the increased utilization detection.  With the increased utilization 

of US for evaluation of the lesions of the of US for evaluation of the lesions of the 

neck, the incidental finding of  neck, the incidental finding of  

unsuspected thyroid nodules has unsuspected thyroid nodules has 

dramatically increased. The prevalence dramatically increased. The prevalence 

of thyroid nodules is higher in women in of thyroid nodules is higher in women in 

areas of iodine deficiency and increases areas of iodine deficiency and increases 

with advancing age. with advancing age. 

•• Factors that increase the risk of Factors that increase the risk of 

malignancy include radiation exposure , malignancy include radiation exposure , 

history of head and neck irradiation, and history of head and neck irradiation, and 

very young or advanced age very young or advanced age 

TR.S. Bahn,M. R.Castro /J Cl 
E Met, 2011, 96(5):1202–1212



Nodular Goiter / Incidence rateNodular Goiter / Incidence rate
SStatistical data of the Ministry of Public Healthtatistical data of the Ministry of Public Health

Nodular Goiter  in adults  - cas es  per 100 000 
pers ons
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Nodular thyroid disease 

   



Incidence of thyroid cancerIncidence of thyroid cancer
diagnosed in 1986diagnosed in 1986--20022002

BelarusBelarus RussianRussian UkraineUkraine TotalTotal
FederationFederation

No. of casesNo. of casesAge at
exposure
(yr)

00--1414 1,7111,711 349349 1,7621,762 3,8223,822

1515--1717 299299 134134 582582 1,015 1,015 

TotalTotal 2,0102,010 483483 2,3442,344 4,8374,837
Health Effects of the Chernobyl Health Effects of the Chernobyl 
Accident and Special Health Care Accident and Special Health Care 
Programmes / Report of the UN Programmes / Report of the UN 
Chernobyl Forum, 2006Chernobyl Forum, 2006

UNSCEAR 2008 Report, Annex D:UNSCEAR 2008 Report, Annex D:
Over 6,000 thyroid cancers by Over 6,000 thyroid cancers by 
20062006



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 iation is
recognized to increase the incidence of autoimmune
thyroiditis. The Belarus-USA Study was established to
quantitate 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.

The BelarusThe Belarus--USA StudyUSA Study



PREVALENCE OF THYROID ANTIBODIES IN THE BELARUSPREVALENCE OF THYROID ANTIBODIES IN THE BELARUS --USA USA 
COHORT STUDY OF THYROID CANCER AND OTHER THYROID COHORT STUDY OF THYROID CANCER AND OTHER THYROID 

DISEASES FOLLOWING THE CHERNOBYL ACCIDENT/DISEASES FOLLOWING THE CHERNOBYL ACCIDENT/ ITC, KyotoITC, Kyoto

V. 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, I.
Masnyk, J. Robbins Research Clinical Institute of Radiation Medicine and Endocrinology, Ministry of
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
the release of radioiodine by the Chernobyl accident, which occurred on 26 April 1986. Less thoroughly
evaluated has been the prevalence of thyroid autoimmunity, even though external irradiation is recognized
to increase the incidence of autoimmune thyroiditis. The Belarus-USA Study was established to quantitate
the risk of thyroid and parathyroid disease in a well-defined cohort of individuals under age 18 years at the
time of the accident who had direct thyroid radiation  measurements. The cohort consists of 8400 children
with 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
whom 111 were female and 56 male (F/M=2/1).  In 80 (3.0%) only antiTPO was elevated, in 44 (1.7%) only
antiTG, and in 43 (1.6%) both.  The highest prevalence (13.1%) was in  females aged 15-18 years at the
time of the accident. Thyroid US volume was available in 2669 cohort members who also had antibody
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
with thyroid cancer diagnosed for the first time (all  but 1 were papillary cancer), 179 of 287 with solitary
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
found 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 SELECTION OF THE BelBel --Am Am --COHORTCOHORT

D>1,0Gy
n = 8435
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n = 8435

0,3Gy ≤≤≤≤
D ≤≤≤≤1,0Gy
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D ≤≤≤≤1,0Gy
n = 11022

D<0,3Gy
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Central Lab 
Blood testing:

TSH, ABTPO, ABTG,
FT4, Ca2+ Urine tests: I
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PREVALENCE OF ANTITHYROID ANTIBODIES IN PREVALENCE OF ANTITHYROID ANTIBODIES IN 
EXPOSED SUBJECTS OF BELARUS AND RUSSIAEXPOSED SUBJECTS OF BELARUS AND RUSSIA

Characteristics BelAm
Sasakawa

Project
F.Pacini et
al., 1998

F.Vermiglio
et al., 1999

Age in 1986,  years
0 - 18 0 - 10 <1 - 10

In utero
- 3

Age at examination,
years 11 - 32 5 - 20 6 - 17 5 - 15

Year of examination 1997-2000 1991-1996 1992-1994 1997

Prevalence of  ABTPO 5.8% 2.5% 16.7% 18.9%

Prevalence of ABTG 4.9% 1% 8.4% 12.6%
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Consequences of Chernobyl Accident Consequences of Chernobyl Accident 



Thyroid Thyroid 
cancercancer

•• Current Belarusian guidelines for Current Belarusian guidelines for 

the treatment  of progressive the treatment  of progressive 

DTC include optimization of TSH DTC include optimization of TSH 

suppression, 131I, resection of suppression, 131I, resection of 

selected metastases, selected metastases, 

bisphosphonates for bony bisphosphonates for bony 

metastases (Y. Demidchik, metastases (Y. Demidchik, 

L.Danilova, V.Drozd, L.Danilova, V.Drozd, 

M.Lushchyk, 2010); M.Lushchyk, 2010); 

•• Like the RET/PTC, mutations in Like the RET/PTC, mutations in 

BRAF are thought to occur early BRAF are thought to occur early 

in thyroid cancers tumorigenesis in thyroid cancers tumorigenesis 

(Nikiforova et al. 2003) and (Nikiforova et al. 2003) and 

discussed as an attractive target discussed as an attractive target 

for molecular therapies.for molecular therapies.



Nodular Goiter / IncidenceNodular Goiter / Incidence
adolescentsadolescents
SStatistical data of the Ministry of Public Healthtatistical data of the Ministry of Public Health

Nodular Goiter  in adoles cents  - cas es  per 100 000 pers ons
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Distribution of total amount of patients with Distribution of total amount of patients with 
Thyroid Cancer in different regions of Belarus Thyroid Cancer in different regions of Belarus 

19901990--2011 (21 616 cases)2011 (21 616 cases)
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Yearly number of patients with thyroid cancer Yearly number of patients with thyroid cancer 
in Belarus: 1990 to 2011in Belarus: 1990 to 2011

SStatistical data of the Ministry of Public Healthtatistical data of the Ministry of Public Health
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Thyroid Cancer in Children and Teenagers                        Thyroid Cancer in Children and Teenagers                        

(E.P.Demidchik et al, 2002(E.P.Demidchik et al, 2002--20042004))



Thyroid cancer:Thyroid cancer:
AgeAge--dependent incidencedependent incidence

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

(per 100 000 people)(per 100 000 people)
SStatistical data of the Ministry of Public Healthtatistical data of the Ministry of Public Health
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Thyroid cancer :Thyroid cancer :
Mortality and Incidence rateMortality and Incidence rate

SStatistical data of the Ministry of Public Healthtatistical data of the Ministry of Public Health
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Yearly number of patients with thyroid Yearly number of patients with thyroid 
cancer 1990cancer 1990--2011 in Belarus2011 in Belarus

SStatistical data of the Ministry of Public Healthtatistical data of the Ministry of Public Health
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Distribution of Thyroid Cancer cases in different  Distribution of Thyroid Cancer cases in different  
age groups according to TNM stagesage groups according to TNM stages
Brest region  Brest region  n=2005n=2005 / / Brest Regional Dispensary statistic data
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Percentage ratio of different morphological Percentage ratio of different morphological 
variants of thyroid cancer in Brest region variants of thyroid cancer in Brest region 

19901990--20132013
Brest Regional Dispensary statistic dataBrest Regional Dispensary statistic data
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Distribution of Thyroid Cancer cases in Distribution of Thyroid Cancer cases in 
different  age groups according to TNM stagesdifferent  age groups according to TNM stages
Brest region Brest region n=n=20002000
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Thyroid average and collective doses /131-Iodine and
number of thyroid cancer cases in Republic of Belarus

Gavrilin, Y., V. Khrouch, S. Shinkarev et al. Individual thyroidGavrilin, Y., V. Khrouch, S. Shinkarev et al. Individual thyroid dose estimation for a casedose estimation for a case--control study of Chernobylcontrol study of Chernobyl--

related thyroid cancer among children of Belarusrelated thyroid cancer among children of Belarus--part I: 131I, shortpart I: 131I, short--lived radioiodines (132I, 133I, 135I), and lived radioiodines (132I, 133I, 135I), and 

shortshort--lived radiotelluriums (131mTe and 132Te). Health Phys. 86(6): 56lived radiotelluriums (131mTe and 132Te). Health Phys. 86(6): 5655--585 (2004).585 (2004).

Gavrilin, Y.I., V.T. Khrouch, S.M. Shinkarev et al. Chernobyl acGavrilin, Y.I., V.T. Khrouch, S.M. Shinkarev et al. Chernobyl accident: reconstruction of thyroid dose for cident: reconstruction of thyroid dose for 

inhabitants of the Republic of Belarus. Health Phys. 76(2): inhabitants of the Republic of Belarus. Health Phys. 76(2): 105105--119 (1999).119 (1999).

?

?



Thyroid cancer in BelarusThyroid cancer in Belarus
•• The incidence of thyroid cancer in children The incidence of thyroid cancer in children 

is likely to be decreased;is likely to be decreased;
–– 20072007-- 11 newly diagnosed cases, 11 newly diagnosed cases, 
–– 2010 2010 –– 11 cases, 11 cases, 
–– 2011 2011 -- 19 cases19 cases ;;

•• The incidence of thyroid cancer among The incidence of thyroid cancer among 
older age groups of population is older age groups of population is 
increasing increasing 
–– 1993 1993 –– 484 cases484 cases
–– 2010 2010 –– 1098 cases1098 cases
–– 2011 2011 -- 1165 1165 



Fig. The incidence of well differentiated thyroid cancerFig. The incidence of well differentiated thyroid cancer

(WDTC) over time is illustrated for all patients and for low ris(WDTC) over time is illustrated for all patients and for low riskk

patientspatients

Gopalakrishna Iyer N,  Morris L, Michael Tuttle R, ; Shaha A, Ganly I, Rising Incidence of 

Second Cancers in Patients With Low-Risk (T1N0) Thyroid Cancer Who Receive Radioactive 

Iodine Therapy. Cancer 2011; Published online in Wiley Online Library 

(wileyonlinelibrary.com)



New surgical technologies in Nodular New surgical technologies in Nodular 
Thyroid diseaseThyroid disease



Conservative Conservative 
Treatment of Treatment of 

Thyroid Thyroid 
Nodular Nodular 
DiseaseDisease

•• New ablation New ablation 

technologies in technologies in 

Nodular Thyroid Nodular Thyroid 

diseasesdiseases



Thyroid nodulesThyroid nodules

•• BRAF was found to be mutated BRAF was found to be mutated 

(BRAFV600E) in 28(BRAFV600E) in 28––69% of PTC 69% of PTC 

(Cohen et al. 2003, Fukushima et (Cohen et al. 2003, Fukushima et 

al. 2003, Kimura et al. 2003, al. 2003, Kimura et al. 2003, 

Namba et al. 2003, Nikiforova et Namba et al. 2003, Nikiforova et 

al. 2003, Soares et al. 2003, Xu et al. 2003, Soares et al. 2003, Xu et 

al. 2003, Trovisco et al. 2004, al. 2003, Trovisco et al. 2004, 

Xing et al. 2004). Xing et al. 2004). 

•• BRAF is a nonBRAF is a non--receptor serine receptor serine 

threonine kinase involved in the threonine kinase involved in the 

RAS/RAF/MAPK/ERK signaling RAS/RAF/MAPK/ERK signaling 

cascade cascade 



Personalized Personalized 
ThyroidologyThyroidology

•• Personalized prophylaxesPersonalized prophylaxes

•• Personalized diagnosisPersonalized diagnosis

•• Personalized treatmentPersonalized treatment

•• Personalized prognosisPersonalized prognosis



Epigenetic therapy Epigenetic therapy 
and prophylaxesand prophylaxes

R.Taby, J.R.Taby, J.--P. J. Issa, P. J. Issa, Cancer J Clin 2010; Cancer J Clin 2010; W.G. Feero, et al. NEJM 362; 2010W.G. Feero, et al. NEJM 362; 2010

� 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



Thyroid cancer in Belarus:Thyroid cancer in Belarus:
Personalized prognosis, diagnosisPersonalized prognosis, diagnosis

and treatmentand treatment

•• Environmental chemicalsEnvironmental chemicals

•• Drugs/PharmaceuticalsDrugs/Pharmaceuticals

•• Combined effect of radiation Combined effect of radiation 

exposure and environmental factorsexposure and environmental factors

•• Development in utero and in Development in utero and in 

childhoodchildhood



ConclusionConclusion

•• Continuation  of active screening programs in Continuation  of active screening programs in 

contaminated and non contaminated regions of contaminated and non contaminated regions of 

Belarus are  required to elucidate the prevalence of Belarus are  required to elucidate the prevalence of 

widespread thyroid dysfunctions, early detection of widespread thyroid dysfunctions, early detection of 

thyroid cancer in high risk  thyroid cancer in high risk  groups (those who had groups (those who had 

radiation exposure to the thyroid gland in utero and radiation exposure to the thyroid gland in utero and 

childhood, people living in the areas around childhood, people living in the areas around 

Chernobyl or moved to other places after they had Chernobyl or moved to other places after they had 

received radiation doses)received radiation doses), and verified influence of , and verified influence of 

endocrine disrupters in modifying epigenetic endocrine disrupters in modifying epigenetic 

mechanisms  or potentiate the carcinogenic  effect mechanisms  or potentiate the carcinogenic  effect 

of radiation exposureof radiation exposure
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