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Fig. 5.1.1. Dynamics of number of people registered as sufferers under medical follow-up in the healthcare estab-
lishments of the Ministry of Health of Ukraine in 1997 to 2004; data of Research Centre for Radiation
Medicine, Academy of Medical Sciences of Ukraine (RCRM, AMS of Ukraine)

— Clinical Morphological Registry of Thyroid Cancer (Institute for Endocrinology and
Metabolism named by V.P.Komissarenko, AMS of Ukraine);

— Ukrainian Haematological Registry (RCRM, AMS of Ukraine);

— Automatic Control System of Databases for Monitoring of the Medical and Demographic
Consequences of the Chornobyl Accident (ACS DB DEMOSMONITOR, RCRM, of Ukraine).

During the 20 years after the Chornobyl accident among the Ukraine's affected people radiation-
induced stochastic and deterministic effects were registered as well as other health consequences result-
ing from exposure to radiation during the accident itself and clean-up works.

5.1.3. Stochastic effects

Children’s thyroid cancer

The increase of thyroid cancer (TC) incidence in children started in 1989. According to the data
of the Institute for Endocrinology and Metabolism of the AMS of Ukraine withing 1989-2004 only in
Ukraine 3,400 people who had been children and adolescents at the time of the accident had undergone
surgery for thyroid cancer. Eleven of them have died. In 2001 the 369 new cases of thyroid cancer were
registrated, in 2002, 2003 and 2004 they were 311, 337, and 374 respectively, meaning that the morbid-
ity has plateaued with no obvious decline in the nearest future (Fig. 5.1.2) [3].

In spite of the almost 99% short-term effectiveness of the treatment of thyroid cancer patients,
their long-term quality of life will be reduced due to the necessity for life-long substitution therapy with
thyroid hormones; limited physical and physiological capacities, and disturbances of the reproductive
function. All of them will require state medical support in the future.

Thyroid cancer in adults exposed to radiation

After 2001, the medical community registered an expert-predicted excess of thyroid cancer in clean-
up workers of 1986—1987. Amongst male, the nationwide level was exceeded in 1990 to 1997 by 4-fold,
and in 1998 to 2004 it was exceeded by 9-fold; amongst female clean-up workers the level was exceeded
by 9.7-fold and 13-fold respectively.

An increase in the rate in other monitored groups which was not predicted in 2001 was registered as well:

— amongst evacuees by 4-fold in 1990—1997, and by 6-fold in 1998—-2004) compared to the nation-
wide level;

— among adult dwellers of radioactive-contaminated territories the increase was 4.1-fold in 1990—2004
compared to 1980—1989, and 1.6-fold compared to the nationwide level [4].

The dependence on the level of radioiodine fall-out and thyroid cancer cases was demonstrated for
the first time both for children and adolescents and adults. An increase in the number of thyroid cancer
cases is being forecasted for the next years.
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Fig. 5.2. Number of thyroid cancer cases in children and adolescents in Ukraine (0 to 18 years old at the time of
the Chornobyl accident) (data of the Institute for Endocrinology and Metabolism named by Acad.
V. P. Komisarenko of the AMS of Ukraine)

Table 5.1.1

Standardized incidence rates of thyroid cancer (ICD9 193) in different groups of affected people in Ukraine

for 1990-2004 (data of RCRM AMS of Ukraine)

Expected number | Actual number of Standardized inci- 95% confidence
Group . o dence rates .
of cases cases identified S interval
SIR (%)

Clean-up workers 281 156 554.3 467.3-641.3
Evacuees from the 30-km zone 31.1 175 563.5 480.0-647.0
Inhabitants of radioactive-contaminated territo-
ries 151.5 247 163.1 142.7-183.4

Leukemia

In 15 years after the accident, the leukemia incidence among clean-up workers who had been
exposed to significant doses of radiation tended to increase: among 134 convalescents of acute radiation
sickness (ARS) 5 oncohematological patients died shortly after onset of the diseases.

In a cohort of 110 645 clean-up workers in Ukraine for the time period of 1986—2000 an interna-
tional groups of experts working within the framework of the Project of Ukraine — USA collaboration
on elimination of the consequences of the Chornobyl accident, confirmed 101 cases of leukemia includ-
ing 49 cases of chronic lymphoblastic leukemia; 15 cases of chronic myeloid leukemia; 18 cases of acute
leukemia; and 4 cases of of large granular lymphocytes leukemia [5].

Risk studies have shown a probable increase in the leukemia incidence rate (Table 5.1.2).

Table 5.1.2

Risks of leukemia in the 15 years after radiation exposure (data of the joint Ukrainian-American project

in studying leukemia cases, November 2005)

Type of leukemia Relative excess risk, | 95% confidence | Probability level,
yp ERR* interval p

All types of leukemia in clean-up workers 2.41 0.11-7.54 0.03
All types of leukemia (except chronic lymphatic leukemia) in

clean-up workers 3.22 -0.61-12.89 0.041
Chronic lymphatic leukemia in clean-up workers 1.55 -0.67-7.93 0.306
All types of leukemia (without chronic lymphatic leukemia) in

atom bomb survivors 4.55 2.83-7.07 0.01

* Indices standardised by the year of birth and place of residence.
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Studies in the framework of French-German Chornobyl initiative did not find any excess of leukemia
among the dwellers of territories contaminated by radionuclides.

Data on leukemia cases among children who had been exposed in utero are contradictory and require
further verification.

Other malignant tumours morbidity

The results of an 18-year analysis have shown that clear evidence for a growth in the incidence of
cancer has been established only for clean-up workers,, whereas in other exposed groups the incidence
rate of cancer is much lower than in Ukraine as a whole (Table 5.1.3). These data match earlier fore-
casts. Nevertheless, it is not possible to be sure that there will not be future variations in incidence and
mortality rates due to malignant neoplasms occurring up to 40 years after exposure.

Table 5.1.3

Standardized incidence rates for all forms of cancer (ICD9 140-208) for different groups of affected people
in Ukraine for 1990-2004 (data of RCRM AMS of Ukraine)

Expected number | Identified number Standardized inci- 95% confidence
Group . dence rates, SIR .
of cases of cases (%) interval
Clean-up workers 4529 4922 108.70 105.6-111.7
Evacuees from the 30-km zone 2615 2182 83.40 79.9-86.9
i(r)lﬁaelsaitants of radioactive-contaminated terri- 132116 119291 84.90 83.4-86.5

A 1.9-fold increase in the rate of breast cancer of females clean-up workers of 1986—1987 compar-
ing to its level among the respective age groups of the female population of Ukraine revealed during
1990-2004 aroses anxiety (Table 5.1.4).

Table 5.1.4

Standardized incidence rates of breast cancer (ICD9 174) in different groups of exposed female in Ukraine
for 1990-2004 (data of RCRM AMS of Ukraine)

Expected num- | Identified num- Stan(?ar(‘iizc‘d inci- 95% confidence
Group dence rates, SIR .
ber of cases ber of cases (%) interval
Clean-up workers, females 100.2 279 278.5 245.8-311.2
Evacuees from the 30-km zone 254.1 198 77.9 67.1-88.8
Female dwellers of radiation contaminated territories 1153.1 756 65.6 60.9-70.2

The breast cancer incidence rate for evacuated females increased by 1.6-fold, but this value does
not exceed national level.

Molecular-genetic studies conducted in the Urology Institute of the AMS of Ukraine jointly with
the Medical University in Osaka (Japan) have shown that in 53% of investigated cases, mutation inacti-
vation of the oncosuppressor gene p53 occurred; and in 96% of cases precancerous changes in the urothe-
lia of the urinary bladder had developed among patients inhabitants of contaminated territories due to
chronic long-term exposure over 14 years to low-dose ionising radiation. This has caused genetic insta-
bility which may lead to development of predominantly invasive forms of cancer of urinary bladder [6].

Genetic damage

Selective cytogenetic monitoring of critical groups of exposed Ukrainians has been conducted for
twenty years after the accident.

In all the groups monitored during different post-accident periods, the rate of chromosome aber-
rations in peripheral blood lymphocytes (both integral and specific for ionising radiation exposure in
vivo) significantly exceeded pre-accident indices characteristic for spontaneous chromosome mutagen-
esis [7]. An increased frequenc%/ rate of chromosome aberrations was found in children who had been
exposed to combined '3!T and 37Cs radiation, especially on iodine-deficient territories. The influence
of thyroid pathology on induction of chromosome non-stability in human somatic cells was demonstrat-
ed [8]. A deferred cytogenetic effect has been found in successive cell generations in the progeny of irra-
diated parents proving for real transmission of chromosome non-stability [9].
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At the remote period after the accident an inadequate response of the chromosome apparatus
to testing mutagenic burden in vitro as an adaptive response of the children of contaminated terri-
tories and genome non-stability in clean-up workers with significant individual variation were
revealed [9].

A statistically significant 1.6-fold increase in the rate of mutations in minisatellite DNA loci of
children due to preconception exposure of parents was found. Irradiation of mothers did not result in
increasing mutation of minisatellite DNA loci of germ-line cells [10].

5.1.4. Deterministic effects

Acute radiation syndrome

Acute radiation syndrome (ARS) is a universally recognised deterministic consequence of the
Chornobyl NPP accident. After the in-depth retrospective analysis (in 1989) of the case histories of 237
persons who had been diagnosed in 1986 as ARS, the real number of affected people with such diag-
nosis dropped to 134 persons. Among them, 28 patients died in the first three months after the accident;
14 died during the first 15 years, and 16 more died in the following years (data on the January 1st, 2006)
despite continuous follow-up, regular treatment and rehabilitation measures (Fig. 5.1.3).

| 237 patient with acute radiation syndrome (ARS) were diagnosed in 1986 |

\

134 patient with ARS confirmed in 1989 < 103 patient with ARS not confirmed (NC) in 1989

I I
Y Y L

28 patient died during acute period 1986 194 patient under Kyiv follow-up from 1986 16 patient live in CIS
Y Y
— 1-ARS 2
l l 30 patient died from 1987 to 2005 163 patient remains under Kyiv follow-up

— 7-ARS 3 |
—>| 12 — ARS NC —>| 87 — ARS NC

| 20 - ARS 4 [ | |
— 6 - ARS 1 | | 32— ARS 1 |
—| 7 - ARS 2 | —| 37 — ARS 2 |

— 5 — ARS 3 | | 7-ARS 3 |

Fig. 5.1.3. Number of patients under follow-up examination in Kyiv (RCRM) that changes due to their death

Those people who have endured ARS and remain alive are suffering from chronic diseases of inter-
nal organs and systems (from 5-7 to 10—12 diagnoses concurrently), originating from the combined
influence of different harmful agents associated with the Chornobyl accident, primarily radiation expo-
sure. The somatic pathology of these affected people is characterised by an initially high and stable level
of nervous system diseases, significant inflammation and erosive-ulcer processes in the gastrointestinal
tract, and a progressive increase in the incidence of hepato-biliary, cardiovascular and respiratory system
diseases.

For the majority of these people, typical radiation associated problems include the development of
radiation cataracts (the incidence rate of which depends on the absorbed radiation dose), and the conse-
quences of radiation burns of the skin with different grades of severity (in 1/3 of the sufferers). Burn
problems range from radiation dermatitis in small areas and depth lesions up to the amputation of a limb
in one of the patients.

Practically all people with ARS, irrespective of its severity, were assigned to group II of disability
due to stable losses of working capacity involving both low levels of health indices and impossibility to
work as a professional nuclear industry worker or fire fighter. The majority of these people annually, or
more often (depending on their health condition), undergo in-patient follow-up and treatment in the
clinic of the RCRM AMS of Ukraine.
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5.1.3.

1989
AMS 1989 2004
3,400
2001 369
2002 2003 2004 311 337 374
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2001 1986 1987
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1980 1989
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