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Figure 17. Distribution of ferritin level by age and sex in hematologically normal
children.
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Figure 18. Scatter plots of hemoglobin (Hb) and ferritin levels in children with
Hb less than 110 g/L.
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Figure 19. Scatter plots of mean corpuscular volume (MCV) and ferritin levels in
children with MCV less than 80 fl.

Table 6.

Results of re-examination of children found to have hematological
abnormalities at the screening.

Blood analysis

Number of children
with abnormalities

Number of children

Results of

. . undergoing DO
Item (unit)® Abgrc:trg:iaaht) at screening re-examination re-examination
Hb (g/L) <110 111 18 10 - normal
8 - iron deficiency anemia
WBC (x10°/L)) < 3.8 for boys 84 12 10 - normal
< 3.6 for girls 2 - leukopenia
PLT (x10°/L) <100 14 12 3 - Werlhof’s disease
9 - thrombocytopenia,
etiology unknown
Ly (x10°/L) >3.5 2152 64 41 - normal
23 - lymphocytosis
Eo (x10°/L) >0.5 2638 86 62 - normal
24 - eosinophilia
Mo (x10°/L)) >1.0 219 9 6 - normal

3 - monocytosis

*Hb, hemoglobin; WBC, white blood cell (leukocyte); PLT, platelet; Ly, lymphocyte; Eo, eosinophil;
Mo, monocyte.
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Table 7A. Frequency of boys with hematological abnormalities by ""Cs level.*

Blood analysis Whole body '*’Cs count per body weight (Bq/kg) Total
— ota
Item (unityp Abnormality 4 54 50-100  100-200 200-500  500-
criteria
Hb (g/L) <110 41 ( 0.5) 3(0.7) ++ ( 0.5)
> 180 9 (0.1) 9 ( 0.1)
WBC (x10°/L) <3.8 55 (0.7) 1(0.2) 1(0.8) 57 ( 0.6)
>10.6 268 (44) 19( 43) 10( 8.0) 4 (10.8) 401 ( +.5)
PLT (x10°/L) <100 5(0.1) 5(0.1
> 440 153 ( 1.8) 8( 1.8) 2(54) 163 ( 1.8)
MCV (1) < 80 583 (7.00 28(6.3) 6( 4.8 1(2.7) 618 ( 6.9)
> 100 11 ( 0.1) 11 ( 0.1)
Ly (x10°/L) <1.2 294 ( 3.5) 7(16) 1(0.8) 302 ( 3.4)
> 3.5 892 (10.8) 74 (16.6) 23 (18.4) 5(13.5) 1(16.7) 995 (11.2)
Ne (x10°/L) <14 92 (1.1) 2( 1.6) 94 ( 1.1)
>6.6 465 ( 5.6) 19(43) 7(56) 2(5.4) 493 ( 5.5)
Eo (x10°/L) >0.5 1147 (13.8) 87 (19.6) 27 (21.6) 9 (24.3) 1(16.7) 1271 (14.3)
Mo (x10°/L) <0.12 601 ( 7.3) 49(11.0) 23 (18.4) 9 (24.3) 682 ( 7.7)
>1.00 96 (1.2) 14(3.1) 6(48) 3(8.1) 1(16.7) 120 ( 1.3)
Number of children measured 8289 445 125 37 6 8902

*Parenthetic entries refer to the percentage of the subjects while empty spaces denote the absence of subjects
with abnormalities.

*Hb, hemoglobin; WBC, white blood cell (leukocyte); PLT, platelet; MCV, mean corpuscular volume;
Ly, lymphocyte; Ne, neutrophil; Eo, eosinophil; Mo, monocyte.

Table 7B. Frequency of girls with hematological abnormalities by '’Cs level.*

Blood analysis Whole body "*’Cs count per body weight (Bq/kg) Total
— ota
Item (unitp Abnormality o s 50 100 100-200 200-500 500
criteria

Hb (g/L) <110 63 ( 0.7) 2(04) 1(4.3) 1 (20.0) 67 ( 0.7)
> 160 85 ( 0.9) 1(0.2) 3(25) 89 ( 0.9)
WBC (x10°/L) <3.6 25 ( 0.3) 2(04) 27 ( 0.3)
>11.0  429(47) 24(52) 7(59) 2(8.7) 462 ( +.7)
PLT (x10°/L) <100 8 (0.1) 1(0.2) 9(0.1)
> 440 151 ( 1.6) 8(1.7) 2(1.7) 161 ( 1.6)
MCV () < 80 306 ( 3.3) 12(26) 1(0.8) 319 ( 3.3)
> 100 19 ( 0.2) 19 ( 0.2)
Ly (x10°/L) <1.2 378 (4.1) 13(28) 1(0.8 1(4.3) 393 ( 4.0)
>3.5 1156 (11.5) 78 (16.9) 17 (14.3) 2 ( 8.7) 1156 (11.8)
Ne (x10°/L) <14 73 ( 0.8) 2(04) 1(4.3) 76 ( 0.8)
>6.6 832(9.0) 29(6.3) 8(6.7) 3(13.0) 872 ( 8.9)
Eo (x10°/L) >0.5 1265 (13.8) 81 (17.5) 17 (14.3) 3 (13.0) 1 (20.0) 1367 (13.9)
Mo (x10°/L) <0.12 731 (79) 71(154) 15(12.6) 4 (17.4) 1(20.0) 822 ( 8.4)
>1.00 85( 0.9 9(19) 5(4.2) 99 ( 1.0)

Number of children measured 9197 462 119 23 5 9806

“Parenthetic entries refer to the percentage of the subjects while empty spaces denote the absence of subjects
with abnormalities.

"Hb, hemoglobin; WBC, white blood cell (leukocyte); PL'T, platelet; MCV, mean corpuscular volume;
Ly, lymphocyte; Ne, neutrophil; Eo, eosinophil; Mo, monocyte.
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4. Conclusions

Nine years have passed since the Chernobyl accident but so far no relationship has
been established between the thyroid abnormalities and '*’Cs accumulation level in
the body.

Thyroid cancers were found not only in children exposed to high doses (200 cGy)
but also in those with lower doses (up to 50 cGy).

Girls revealed thyroid abnormalities more frequently than boys.

The higher sensitivity of the thyroid to radiation implies various factors such as
unfavorable environmental situation, iodine deficit in the biosphere and
psychoemotional state. lodine deficiency provokes an increase in thyroid abnormali-
ties including cancer. However, the iodine deficiency is not the only reason for cancer.
An iodine deficiency was registered before the Chernobyl catastrophe, particularly in
the northern rayons, but thyroid cancers were not observed there.

Blood testing showed an increase in eosinophilia and lymphocytosis as well as in
anemia among children. The number of children with atypical lymphocyte and mono-
cyte morphology increased. These hematological abnormalities did not correlate ei-
ther with the contamination level in their place of residence or with whole body '*’Cs
count.

It is necessary to continue these investigations and to carefully observe the state of
the thyroid in children, taking into consideration the dose burden from external and
internal exposure as well as the iodine content in the biosphere and other en-

vironmental factors.



Results of the Examination of Children Residing in
the Northern Rayons of Zhitomir Oblast

Korosten Inter-Area Medical Diagnostic Center

Saiko A.S., Danilyuk V.V., Petrova A.A. Stotskaya L.P., Danilyuk L.V.,
Rudnitskii S.S., Sokolovskii I.N., Goncharenko O.E.

1. Introduction

The investigation of the health status of children residing in the northern rayons
(districts) of Zhitomir Oblast (Province) has been carried out in Korosten City over
the four-vear period from May 1991 to December 1994 using the Chernobyl
Sasakawa mobile diagnostic laboratory and a set of stationary equipment in the diag-
nostic center.

The area is contaminated with radionuclides, contamination levels ranging from 1
to 40 Ci/km? and higher. The population of the territory is 500,000 people, including
84,000 children (Figure 1).

The course of the examination includes the following: (1) collection of disease
history and filling in of questionnaires; (2) anthropometric data; (3) measurement of
137Cs specific activity in the body; (4) ultrasonography of the thyroid; (5) peripheral
blood ferritin assays; (6) determination of thyroid hormonal status and positive titers
of antithyroid autoantibodies in serum; (7) measurement of urinary iodine and creati-
nine contents; (8) examination of children by an endocrinologist, hematologist and
other specialists, if required; and (9) fine needle aspiration (FNA) biopsy and cytologi-
cal diagnosis under the supervision of Japanese specialists.

The information thus obtained is processed and then entered into a database. If
abnormalities are found, the child in question is invited to visit the center for a
comprehensive examination, professional consultation and recommendations for ap-
propriate treatment, and, if required, they are sent to regional or republican medical
institutions.

2. Materials and Methods

2.1 Study subjects

The subjects under study are children from 5 to 15 years of age who were born in
the period from 26 April 1976 to 26 April 1986.

2.2 Measurement of whole body '*’Cs concentration

The technique of direct spectrometry of radionuclide activity based on the registra-
tion of gamma radiation in the body was used. The spectrometry was carried out with



104
the whole body counter Model-101 manufactured by Aloka Company (Japan).

2.3 'Thyroid examinations

An ultrasonographic unit (arch-automatic scanning type, Aloka SSD-520) was used
in this study. Eleven cross sections of the thyroid gland were obtained by the tech-
nique of automatic scanning at 5 mm intervals. The thyroid images were recorded and
stored on optic disc.

The following criteria were used to establish a diagnosis for each child: thyroid
structure; echogenity; thyroid volume; laboratory data (general blood count, thyroid
function, urinary iodine content, positive titers of anti-thyroglobulin antibodies
(ATG) and anti-microsome antibodies (AMC); physical data (height, weight and age)
and the results of the functional examination (ECG).

The criterion for goiter is a thyroid volume exceeding the volume calculated by the
following formula:

LIMIT = 1.7 X 100‘013xagz+0.0028xheighl X (body weight)().ls’

where age is the age of a child in years at the time of the examination; height is the
height of a child in cm; and body weight is the weight of a child in kg.

Free thyroxine (FT;) and thyroid stimulating hormone (TSH) levels in blood se-
rum were assayed with the Amerlite analyzer system using an immunometric method
based on enhanced luminescence. Titers of AT'G and AMC antibodies were assayed
by the reaction of indirect hemagglutination (Fujirevio, Japan).

2.4 Hematological studies

Blood testing was conducted with a Sysmex K-1000 hemoanalyzer to determine the
following eight parameters: (1) white blood cell count (WBC); (2) red blood cell count
(RBC); (3) hemoglobin (Hb); (4) mean corpuscular volume (MCV); (5) hematocrit
(Ht); (6) mean corpuscular hemoglobin (MCH); (7) mean corpuscular hemoglobin
concentration (MCHC); and (8) platelet count (PLT). A Sysmex NE-7000 analyzer
was also used to obtain the following 23 parameters: WBC; RBC; Hb; Ht; MCV;
MCH; MCHC; PLT; three parameters of the quantitative status of platelets, i.e.
platelet distribution width, mean platelet volume and platelet large cell ratio; neutro-
phil percent and neutrophil count; lymphocyte percent and lymphocyte count; mono-
cyte percent and monocyte count; eosinophil percent and eosinophil count; basophil
percent and basophil count; and two parameters of the quantitative status of RBC
distribution width, i.e. coefficient of variation and standard deviation.

The staining of peripheral blood smears was performed by the May-Grinwald-
Giemsa technique with the help of a “Sakura” device. Three smears (two stained and

one fixed) were made for each examined child. The hemogram was analyzed with a
BH-2 “Olympus” microscope.
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3. Results

3.1 Study subjects

A total of 21,093 children were examined during the four-year period, but 2,301
children were excluded from the program due to their age parameters or re-examina-
tion.

Table 1 shows the classification of the examined children by age and place of
residence. A total of 18,792 children (8,691 boys and 10,101 girls) residing in 11
rayons of Zhitomir Oblast were analyzed. The largest proportion of the examined
children (5,660) live in Korostenskii Rayon, followed by Volodar-Volinskii (2,820)
and Olevskii (1,546) Rayons.

Figure 1 shows 'Y"Cs contamination levels in the northern rayons of Zhitomir
Oblast. The most contaminated rayons are Narodichskii, Ovruchskii, Korostenskii
Rayons and Korosten City.

3.2 Measurement of whole body '*’Cs concentration

Figure 2 shows whole body '*’Cs count per kg body weight (Bq/kg) by sex and age

Table 1. Classification of study subjects by sex and place of residence.*

Place of residence Boys Girls Total
Korosten City 1483 1678 3161
(811,13 (9, 11,13) (9, 11,13)
Korostenskii 2729 2931 5660
(9,12, 14) (9,12, 14) (9,12, 14)
Luginskii 603 678 1281
(9,11, 13) (9,11, 14) (9,11, 13)
Olevskii 679 867 1546
(9, 12,14) (10, 12, 14) (10, 12, 14)
Malinskii 406 474 880
’ ( 8,10, 12) ( 8,10,12) ( 8,10, 12)
\chinskii 476 638 1114
Emilchinsk
e (9,10,12) (9,11, 13) ( 9,10, 12)
Ovruchskii 347 517 864
(9, 11,13) (9,12,13) (9, 11, 13)
Narodichskii 298 410 708
(10, 12, 14) (10, 12, 14) (10, 12, 14)
Novograd-Volinskii 207 267 474
( 8,10,12) (9,11,13) (9,11, 13)
Volodar-Volinskii 1321 1499 2820
(9,11, 13) (10, 12, 14) (9,12, 14)
Brusilovskii 129 123 252
(9, 11,12) ( 8,10, 12) (8, 11,13)
Radomishliskii 13 19 32
(5, 6, 6) (6, 6, 6) (6, 6, 6)
Total 8691 10 101 18 792
(9, 11,13) (9,11, 14) (9, 11,13)

*Each triplet gives the 25th, 50th and 75th sample percentiles of age distribution at the time of examination.
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Figure 1. "’Cs contamination levels (Ci/km?) in the rayons of Zhitomir Oblast as
measured in 1992.
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Figure 2. The box-and-whisker plots of whole body '*’Cs count per kg body
weight by sex and age among children examined in 1994. The children with
whole body '*’Cs count less than the detection limit (540 Bq) were excluded. The
bottom and top ends of the box and the bar inside the box correspond to the 25th,
75th and 50th sample percentiles, respectively. The black dot and the double
circle with black dot represent extreme values, called “outside” and “far out,”
respectively.
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among children examined in 1994. The children with whole body *’Cs count less than
the detection limit, i.e. 540 Bq, were excluded from the figure. The number of boys
and girls excluded in each age group was as follows (girls in parentheses): 7-year,
46(55); 8-year, 126(155); 9-year, 134(164); 10-year, 137(149); 11-year, 96(115); 12-
year, 67(72); 13-year, 58(66); 14-year, 31(83); 15-year, 16(42), 16-year, 16(37); and 17-
year, 3(5). The median level of '’Cs activity lay between 20 and 100 Bq/kg. The
median level of '*’Cs specific activity was similar in children from 6 to 16 years old,
with the exception of children of 5 years old. In most cases, high *’Cs specific activity
prevailed in children of 9, 11 and 13 years old. Boys of 13 and 16 years old showed a
higher median level of '¥’Cs specific activity than girls of the same age.

Figure 3 shows the distribution of '’Cs activity in children’s bodies by place of
residence on the basis of measurement conducted in the period from 1991 to 1994.
The number of children excluded from the figure having whole body '*’Cs count less
than 540 Bq was as follows: 895 in Korosten City; 376 in Korostenskii; 23 in
Luginskii; 11 in Olevskii; 1 in Malinskii; 273 in Emilchinskii; 5 in Ovruchskii; 16 in
Narodichskii; and 82 in Volodar-Volinskii Rayons. The maximal activity was regis-
tered in residents in the Olevskii, Korostenskii, Luginskii, Ovruchskii and
Narodichskii Rayons, while minimal levels were noted in the Volodar-Volinskii and
Malinskii Rayons. Ten cases showed '*'Cs specific activity exceeding 1,000 Bq/kg,
while 36 showed specific activity ranging from 500 to 1,000 Bq/kg.
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Figure 3. The box-and-whisker plots of whole body 'Cs count per kg body
weight by place of residence among children examined from 1991 to 1994. The
children with whole body "’Cs count less than the detection limit (540 Bq) were
excluded. See Figure 2 for details.
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3.3 Thyroid examinations

Figure 4 shows the relationship between thyroid volume and sex and age. An
increase in thyroid volume with age in both boys and girls was observed. The figure
suggests that the mean volume of the thyroid gland was larger in girls than in boys
from 8 to 15 years old.

Figure 5 shows the prevalence of goiter by sex and place of residence. The preva-
lence of goiter was higher in girls than in boys in all age groups. The largest number
of children with goiter was found in the Olevskii, Ovruchskii, Luginskii and
Korostenskii Rayons.

Figure 6 shows the prevalence of goiter by sex and '*’Cs contamination level in the
place of current residence. The prevalence of goiter was higher among girls than
among boys in the area with the contamination level ranging from 0 to 25 Ci/km?.
Figure 7 shows the prevalence of goiter by sex and '*’Cs contamination level in the
place of residence at the time of the accident. The results are similar to those in Figure
6.

Figure 8 shows the prevalence of goiter by sex and '*’Cs count per kg body weight.
The prevalence of goiter was on the same level in children with a *’Cs count in the
range from 50 to 500 Bg/kg. This high percentage of goiter in children is partially due
to iodine deficiency in the body, evidence of which has been provided by the investi-
gations into urinary iodine content.

Table 2 shows the number of children with ultrasonographically determined thy-
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Figure 4. The box-and-whisker plots of thyroid volume by sex and age. See
Figure 2 for details.
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Figure 5. Prevalence of goiter by sex and place of current residence. The whiskers

denote the standard errors. See page 104 for the definition of goiter.
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Figure 7. Prevalence of goiter by sex and contamination level (Ci/km?) in the
place of residence at the time of the accident. The whiskers denote the standard
errors. See page 104 for the definition of goiter.
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Table 2. Subjects with thyroid abnormalities by sex and place of residence.

Number of Diagnosis
) subjects N :

Place of residence examined : ]:ggifr ﬁ}s,xsct)l: ;\;Eggzgli:; Anomaly Cancer
B: G* B G B G B G B G B G

Korosten City 1482 1678 4 7 9 27 1 46 1 4 1 2
Korostenskii 2721 2919 4 7 4 13 4 10 2 3 0 2
Luginskii 603 678 2 1 0 6 3 7 0 0 0 0
Olevskii 678 867 4 3 4 7 2 10 0 0 0 0
Malinskii 406 474 0 O 0 2 1 1 1 0 0 0
Emilchinskii 473 625 0o 2 1 1 1 8 1 1 0 0
Ovruchskii 336 498 1 4 0 1 1 5 0 0 0 0
Narodichskii 298 410 0o 3 2 3 1 1 0 0 0 0
Novograd-Volinskii 207 267 0o 2 0 3 1 2 0 1 0 0
Volodar-Volinskii 1321 1499 0 8 0 13 2 17 3 1 0 0
Brusilovskii 129 123 0 0 0 0 0 0 0 0 0 0
Radomishliskii 13 19 0 O 3 1 0 O 0 0 0 0
Total 8667 10057 15 37 23 77 17 107 8 10 1 4

*B, boys, G, girls.

roid abnormalities by sex and place of residence. Nodular lesions were found in 52
(0.28%) children (15 boys and 37 girls). Thyroid cancer was found in 5 (0.02%)
children (1 boy and 4 girls). Four of these cases were diagnosed with echo-guided
FNA biopsy. The final diagnosis was confirmed histologically at operation as papillary
carcinoma. All children underwent surgery at the Kiev Research Intstitute of Endo-
crinology and Metabolism. Cystic lesions were found in 100 (0.53%) children (23 boys
and 77 girls). Abnormal echogenity (suspected either adenomatous goiter or autoim-
mune thyroiditis) was found in 124 (0.65%) children (17 boys and 107 girls). Thyroid
anomaly (atrophy or asymmetry) was found in 18 children (0.1%) (8 boys and 10
girls).

Table 3 shows the prevalence of positive AT'G and AMC titers by sex and place of
residence. Girls displayed positive titers of ATG and AMC antibodies more fre-
quently in all the rayons under study. The prevalence of positive titers of AT'G and
AMC antibodies was in the range of 3.1 to 3.5%. A high percentage of positive titers,
particularly of ATG, was noted in three rayons: Novograd-Volinskii, Narodichskii
and Ovruchskii Rayons.

Figure 9 shows the prevalence of positive ATG titers by sex and *’Cs specific
activity per kg body weight. No statistically significant relationship was observed
between the prevalence of positive ATG titers and specific '*’Cs concentration in the
body. Figure 10 shows the prevalence of ATG titers by sex and '*’Cs contamination
level in the place of current residence. A relatively high prevalence of ATG titers was
observed in places with a '¥’Cs contamination level in the range from 0 to 1 Ci/km’.
Girls displayed higher prevalence than boys. Figure 11 shows the prevalence of posi-
tive ATG titers by sex and '7Cs contamination level in the place of residence at the
time of the accident. The results are similar to those in Figure 10.
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Table 3. Prevalence of positive ATG (anti-thyroglobulin antibody) and ANC
(anti-microsome antibody) titers by sex and place of residence.®

Number of Antibody
Place of residence subjects measured

Anti-thyroglobulin Anti-microsome

Total Boys Girls Total Boys Girls Total Boys Girls

. 2728 1284 1444 79 23 56 101 24 77
Korosten City (29 (1.8) (39 (37 (1.9 (5.3)
Korostenskii 5522 2666 2856 158 58 100 160 37 123
(29) (22) (35 (29 (1.4 (+3)
Luginskii 1174 547 627 39 15 24 37 12 25
(33) (27) (38) (32 (22) (3.9
. 1438 628 810 36 8 28 43 10 33

Olevsk
evsin (25 (1.3) (35) (30) (1.6) (+1)
Malinskii 728 340 388 17 2 15 21 6 15
(23) (06) (39 (29 (1.8 (3.9)
Ermilchinskii 926 406 520 36 14 22 40 15 25
(39) (34) (42) (43) (3.7 ( 48)
. 565 223 342 27 9 18 41 12 29
Ovruchskii (47) (40) (53) (7.3) (54 (8.5)
Narodichskii 613 268 345 41 17 24 40 17 23
(67) (63) (70) (65 (63) (6.7)
Novograd-Volinskii 355 163 192 45 20 25 17 710
(12.7) (12.3) (13.0) ( 4.8) ( +.3) ( 5.2)
Volodar-Volinskii 2800 1313 1487 47 8 39 77 13 6+
(1.7) (06) (26) (28 (09 (+.3)
Brusilovekii 251 128 123 10 2 8 14 4+ 10
(39) (1.6) (65 (56 (3.1) (8.1)
Radomishliskii 1 0o 1 0 0 0 0 0 0
17101 7966 9135 535 176 359 591 157 434

Total

(3.1) (22 (39 (35 (20 (+8)

*Number of subjects with percentages in parentheses.

Figure 12 shows the prevalence of positive AMC titers by sex and whole body '*7Cs
count per kg body weight. No correlation was observed. Figure 13 shows the preva-
lence of positive AMC titers by sex and 'Cs contamination level in the place of
current residence. No correlation was observed. Figure 14 shows the prevalence of
positive AMC titers by sex and 137Cs contamination level in the place of residence at
the time of the accident. No correlation was observed.

Table 4 presents the number of children with simultaneously high TSH and low
FT, levels (hypothyroidism) by sex and place of residence. A total of 24 children (17
girls and 7 boys) were diagnosed as chemical hypothyroidism. The table also shows
the cases with simultaneously low TSH and high FT, levels (hyperthyroidism). A
total of 14 cases (12 girls and 2 boys) were found, and all of them are carefully followed
and treated.

Scatter plots of urinary iodine content and FT, level (Figure 15) and TSH level
(Figure 16) for 659 subjects measured at Kiev Center indicate that urinary iodine
content was not correlated with either F'T4 level (95% confidence interval of the cor-
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Table 4. Number of subjects with hypothyroidism and hyperthyroidism
by sex and place of residence.

Number of subjects

- Hypothyroidism® Hyperthyroidism"
Place of residence with measurement

Total Boys Girls Total Boys Girls Total Boys Girls

Korosten City 3161 1483 1678 6 1 5 2 0 2
Korostenskii 5650 2727 2923 7 3 4 4 1 3
Luginskii 1280 603 677 3 0 3 1 1 0
Olevskii 1546 679 867 1 1 0 3 0 3
Malinskii 880 406 474 0 0 0 0 0 0
Emilchinskii 1114 476 638 1 0 1 0 0 0
Ovruchski 864 347 517 1 1 0 0 0 0
Narodichskii 708 298 410 0 0 0 0 0 0
Novograd-Volinskii 474 207 267 0 0 0 0 0 0
Volodar-Volinskii 2819 1321 1498 5 1 4 4 0 4
Brusilovskii 252 129 123 0 0 0 0 0 0
Radomishliskii 32 13 19 0 0 0 0 0 0
Total 18780 8689 10091 24 7 17 14 2 12

*Diagnosed when free T+< 10.0 pmol/L and TSH > 2.90 uIU/mL.
*Diagnosed when free T+> 25.0 pmol/L and TSH < 0.24 uIU/mL.

relation coefficient: —0.006 < p < 0.15) or TSH level (95% confidence interval of the
correlation coefficient: —0.12 <p <0.04). Figure 17 shows the relationship between
the residual thyroid volume after adjustment for age, height and weight, calculated
with the help of the formula for goiter, and urinary iodine content. No correlation was
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Figure 15. Scatter plots of urinary iodine excretion and serum free T level.
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Figure 16. Scatter plots of urinary iodine excretion and serum TSH level.
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Figure 17. Scatter plots of urinary iodine excretion and the residual of the loga-
rithm of thyroid volume after adjustment for age, height and weight.
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observed between the two quantities. The 95% confidence interval of the correlation
coefficient was — 0.12 < p < 0.04. All figures show low levels of urinary iodine content
which may be attributable to the fact that this region is considered endemic goiter ,

3.4 Hematological studies

Figure 18 shows the hemoglobin levels in the blood by age and sex. The median of
Hb level was within normal limits in all age groups. However, it should be noted that
girls aged 12-16 showed a decrease in the median of Hb level whereas boys of the
same age showed an increase in Hb level. We consider these changes to be associated
with hormonal changes during puberty. A reduction in Hb level in the blood below
the normal range was found in 29 (0.3%) boys and 54 (0.5%) girls. An increase in the
Hb level in the blood above the normal range was registered in 17 children.

Figure 19 shows the relationship between MCV and age and sex. The median of
MCYV in all age groups was within the normal range in both boys and girls. It should
be noted that MCV was higher in girls than in boys in all age groups. The lowest
levels were 62.2 fifHb 92 g/L; 66.0 fi/Hb 88 g/L and 68.0 fi/Hb 79 g/L..

Ferritin measurements were carried out using blood serum of children with Hb
level < 110 g/L and MCYV < 80 1l (Figures 20 and 21). A ferritin level below normal
limits was observed in 11.3% of the 344 tests performed.

Figure 22 shows that the median vah'le of WBC was within normal limits i both
1 ages. An increase In WBC was registered in 656 (3.5%) of the

boys and girls of al ° .
f the examination. This disorder may be caused by acute respi
1-

children at the time O
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Figure 18. The box-and-whisker plots of hemoglobin level by sex and age. See
Figure 2 for details.



, :
. + '
100 ) N T
a - 1
~ ceoee o droar AToarox] il 7
s i '
- N
s
2 j | o
H AT SR ' : B = IF z Tr
3 . . .t
o
@ ° o
3 1 ©
a °
o o °o °
c
c °
S 60
o
=
| _ _. Boys
== Girls
40
T T T T T T T T T T T T T
5 6 7 8 9 10 1n 12 13 14 15 16 17 Age
% 17 7% % 7 o, % % % s 7 % :
J‘?v‘. £ ,. "f?, k) , % »":, %; Jb‘?; 0": ‘)‘7) ‘b{Q ,"‘” (E;::‘sméierfs)
4 6 " ‘2 * 2 2 0, 7 ¢/ (2 ) .
> T T T e e Y % Y

Figure 19. The box-and-whisker plots of mean corpuscular volume by sex and
age. See Figure 2 for details.

100 -
o
50 - a,
- b}
_E, A AOQ 08
A
~ A ﬁ g
o
c 10 ab
g o
°
> 5 - 4 a0
k] . 8
£ ab
2 ab 8 aa
5] a 22
w 2 o
1_
a
0.5
a
T 1 T 1 T
70 80 90 100 110

Hemoglobin level (g/L)

Figure 20. Scatter plots of hemoglobin (Hb) and ferritin levels in children with
Hb less than 110 g/L.



120

N =121
r =03
o Boys
100 A . a o
a QGirls o 48 o
o o
: 50 o oA Cﬁ%%a %
E a N o a0 omQ@%
E’ “e e s °% efew
~ 10 4 a
°® o oo
E 5 e TN
£ R °
P o s , a8t
1 -
a
0.5 1
a
T T T T T
60 70 80

Mean corpuscular volume ( fl )

Figure 21. Scatter plots of mean corpuscular volume (MCV) and ferritin levels in
children with MCV less than 80 fl.

20
o
.
B
-
-l [ “
~ 15 s : . .
@ . L. o M
o N i . . : .
- . i . : .. .
1% P ; Tl . ; : L
et : T :od H oo T % iF i
s +7T = + = T Tz R
T T LS LA A Nt L I
H i &7 =] =] % o .
o
10 4
o M I
e
>
Q
]
x -
3
@
-
5-‘
] T T T T T T T T T T T T T
5 6 7 8 9 10 1 12 13 14 15 16 17 Age
s, 5 % o, 1 4 z .
S T T T T T T T T T T T Examinees
v (} s, 0, 2, ‘7 2 0- 7, g/ 9, g v, (Boys, Girls
/’/')/’v,‘bo%*’@’e’e’/“/’(y

Figure 22. The box-and-whisker plots of leukocyte count by sex and age. See
Figure 2 for details.



121

ratory illness, tonsillitis or influenza at the time of the initial examination. Leukopenia
was found in 25 boys and 4 girls.

The assessment of the relationship between the neutrophil count and age and sex
showed that the median of the neutrophil count was within normal limits.
Neutropenia and neutrophilia were registered in 58 and 954 children, respectively.

Figure 23 shows the relationship between PLT and age and sex. The median of
PLT was within the normal range. There was a trend toward a decrease in PL'T with
age. Thrombocytopenia was found in 7 girls and 8 boys. Four subjects were found to
have Werlhof’s disease. Children with thrombocytopenia are under the observation of
a hematologist. Thrombocytosis was found in 188 children, 100 of whom were girls.

A total of 3,485 examined children (18.5%) showed eosinophilia, 1,865 of whom
were girls. An analysis was conducted on some of the cases to define the causes of
eosinophilia. This revealed that the prevalence of eosinophilia was high in children
with frequent respiratory diseases and bronchitis accompanied by an asthmatic com-
ponent in their history. Some children developed an allergic reaction to drugs. Some
children were found to be suffering from helminthic invasion. A number of children
had allergic dermatitis. Some healthy children also showed eosinophilia of unknown
cause.

The medians of lymphocyte count were within normal limits. Lymphocytosis was
found in 896 girls and 684 boys. Lymphopenia was registered in 109 girls and 95 boys.

Tables SA and 5B present the hematological abnormalities by whole body '*’Cs
count per kg body weight. The group of children with a '*’Cs specific activity ranging
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Figure 23. The box-and-whisker plots of platelet count by sex and age. See
Figure 2 for details.
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Table 5A. Frequency of boys with hematological abnormalities by '*’Cs level.*

Blood analysis Whole body '*’Cs count per body weight (Bq/kg) Total
- ota
Item (unitp ~ Abrormality o 55 50100  100-200 200-500 500
criteria

Hb (g/L) <110 21 ( 0.3) 4(03) 4(0.7) 29 ( 0.3)
> 180 1(0.1) 1(04) 2 ( 0.0
WBC (x10°/L) <38 21 ( 0.3) 3(02) 1(0.2) 25 ( 0.3)
>10.6 248 (1 3.8) 48( 3.5) 27(45) 18(6.6) 3 (9.4 344( 3.9
PLT (x10°/L) <100 8 ( 0.1) 1(04) 9 ( 0.1)
> 440 74(1.1) 10(07) 4(07) 1(04) 89 ( 1.0)
MCV (1) <80 171 ( 2.6) 36 ( 2.6) 21( 3.5) 10( 3.7) 238 ( 2.7)
> 100 4(0.1 4( 0.0)
Ly (x10°/L) <1.2 60 (09 22(16) 9(15 5(1.8 1(3.1) 97(1.1)
>3.5 525 ( 80) 95(6.9) 45(74) 23(85) 2(6.3) 690( 7.8
Ne (x10°/L) <14 22 ( 0.3) 5(04) 1(0.2) 28 ( 0.3)
>6.6 257 (39) 56(4.1) 28(46) 19( 7.0) 3(9.4) 363 ( +.1)
Eo (x10°/L) >0.5 1195 (18.2) 263 (19.1) 110 (18.2) 60 (22.1) 6 (18.8) 1634 (18.5)
Mo (x10°/L) <0.12 158 (24) 29(21) 10(1.7) 4(1.5) 1(3.1) 202 2.3)
>1.00 96 (1.5 19(14) 13(2.1) 4(15 1(3.1) 133( 1.5

Number of children measured 6557 1375 606 271 32 8841

*Parenthetic entries refer to the percentage of the subjects while empty spaces denote the absence of subjects
with abnormalities.

®*Hb, hemoglobin; WBC, white blood cell (leukocyte); PLT, platelet; MCV, mean corpuscular volume;
Ly, lymphocyte; Ne, neutrophil; Eo, eosinophil; Mo, monocyte.

Table 5B. Frequency of girls with hematological abnormalities by '*’Cs level.*

Blood analysis Whole body '*’Cs count per body weight (Bq/kg) Total
— ota
Item (unit)® Ab":‘r‘;grr‘i"‘;"y 0-50  50-100 100-200 200-500  500—

Hb (g/L) <110 41(05 9(07) 3(0.5) 1(0.6) 54 ( 0.5)
> 160 12(01) 1(0.1) 1( 0.6) 14 ( 0.1)
WBC (x10°/L) <3.6 7 ( 0.1) 7(0.1)
>11.0  236(29) 54(3.9) 16(29) 6( 3.4) 312 ( 3.1)
PLT (x10°/L) <100 3(00) 4(0.3) 7(0.1)
> 440 87(1.1) 11(08) 1(02 2(1.1) 101 ( 1.0)
MCV (fl) < 80 110 (1.4) 23(1.7) 7(13) 2(1.1) 142 ( 1.4)
> 100 13(0.2) 4(0.3) 17 ( 0.2)
Ly (x10°/L) <12 82(1.0) 21( 15 7(13) 2(1.1) 112 ( 1.1)
>3.5 684 ( 8.5) 133 ( 9.7) 60 (10.9) 20(11.2) 1 ( 7.1) 898 ( 8.8)
Ne (x10°/L) <14 28 ( 0.3) 2(0.1) 30 ( 0.3)
>6.6 465 ( 5.8) 97( 7.1) 28( 5.1) 8( 4.5) 598 ( 5.9)
Eo (x10°/L) >0.5 1468 (18.2) 270 (19.6) 105 (19.1) 28 (15.7) 5 (35.7) 1876 (18.4)
Mo (x10°/L) <0.12 155 ( 1.9) 33(24) 14(25) 7(3.9) 209 ( 2.0)
>1.00 122 (1.5 23(1.7) 5(09) 3(1.7) 153 ( 1.5)

Number of children measured 8084 1375 551 178 14 10 202

“Parenthetic entries refer to the percentage of the subjects while empty spaces denote the absence of subjects
with abnormalities.

*Hb, hemoglobin; WBC, white blood cell (leukocyte); PLL'T, platelet; MCV, mean corpuscular volume;
Ly, lymphocyte; Ne, neutrophil; Eo, eosinophil; Mo, monocyte.
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from O to 50 Bq/kg was the largest, and the highest level of deviations from normal
range was registered in this group.

It should be noted that the highest number of anemia cases was registered in
Volodar-Volinskii Rayon, where 19 of the 2,816 children examined were found to
have anemia. Leukopenia was found more frequently in Korosten City (8 out of 3,156
children examined). The highest number of cases with thrombocytopenia was also
found in Volodar-Volinskii Rayon (8 out of 2,816 examined children). A considerable
number of children with thrombocytosis (40 subjects) was registered in the same
rayon (Tables 6A and 6B).

Table 7 show the results of re-examination of hematological abnormalities found at
the initial examination. Out of the 83 children found to have anemia at the first
examination, 58 (69.9%) underwent re-examination: 15 (25.9%) showed normal
blood parameters, 1 (1.7%) had microspherocytic anemia, 19 (32.8%) had iron de-
ficiency anemia and 23 (39.7%) had anemia of unconfirmed cause. Similarly, 21
(65.6%) of the 29 children initially found to have leukopenia underwent re-examina-
tion: 16 (76.2%) showed normal blood parameters, while 5 (23.8%) still exhibited
leukopenia. The initial examination revealed 15 children with thrombocytopenia
(PLT <100 x 10°/L), and 12 (80%) of these were re-examined: 3 children (25%)
showed normal blood parameters, while 9 (33.3%) still exhibited thrombocytopenic
purpura. Among the 387 (11.1%) of 3,485 children found to have eosinophilia at the
first examination, 205 (53%) showed results within the normal range, while 182 (47%)
still exhibited eosinophilia at re-examination. The initial examination revealed 188
children with thrombocytosis. Of the 75 children (40%) re-examined, 59 (78.7%)

Table 7. Results of re-examination of children found to have hematological
abnormalities at the screening.

Blood analysis Number of children ~ Number of children Results of
] Abnormality with abnormalities undergoing h esults ot
Item (unit)* criteria at screening re-examination re-examination
Hb (g/L) <110 83 58 15 - normal
1 - microspherocytic
anemia
19 - iron deficiency anemia
23 - other anemia
WBC (x10°/L) < 3.8 for boys 29 21 16 - normal
< 3.6 for girls 5 - leukopenia
PLT (x10°/L) <100 15 12 3 - normal
9 - thrombocytopenia, 4
of these are Werlhof’s
disease
> 440 188 75 59 - normal
16 - thrombocytosis
Eo (x10°/L) > 0.5 3485 387 205 - normal

182 - eosinophilia

*Hb, hemoglobin; WBC, white blood cell (leukocyte); PLT, platelet; Eo, eosinophil.
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showed normal blood parameters, while 16 (21.3%) continued to show throm-
bocytosis.

One child was found to have acute lymphoblast leukemia (ALL) in November
1994. The boy was born in 1984 and lives in Korosten City. He is under the constant
observation of hematologists and is periodically admitted to Zhitomir Regional
Children’s Hospital for a course of treatment. The child was examined 15 times at the
Sasakawa Chernobyl Center, Korosten.

4. Conclusions

The results of the investigations show that abnormalities in the thyroid and pe-
ripheral blood continue to appear in recent years in most cases without obvious signs
of disease. An increase in childhood thyroid cancer is noted year after year. It is

important to continue these investigations and to carefully observe children exposed
to the Chernobyl catastrophe.



II. Comments by Japanese Scientists



Comments on the 1995 Chernobyl Sasakawa
Project Workshop on Thyroid-related Studies

Shunichi Yamashita

Atomic Disease Institute
Nagasaki University School of Medicine

The fourth workshop was held on July 7 and 8, 1995 in St. Petersburg. The
responsible persons and scientists in each field at the five centers gathered to discuss
their manuscripts and data for the scheduled publication of a report in English and
Russian and also to make preparations for the Gomel symposium on November 17
and 18, 1995. Since this was not only the fourth workshop but also the last fiscal year
in which examinations are being conducted, the meeting was charged with anxiety
about the future of the project and was closed to persons other than those directly
involved. The person in charge of each center and five to ten scientists were invited,
but the hospital director and scientist in charge of thyroid examinations from Gomel
were absent. The hospital director from Kiev was also absent, but Dr. Natalia
Nikifarova took general responsibility for the presentation. The hospital director from
the Klincy Center took all the trouble to travel to St. Petersburg by bus but unfortu-
nately was unable to attend the meeting and to participate in discussions.

As in past years, the checking of data on thyroid examinations and consideration of
the reports from each center was conducted as follows. We looked at the findings of
ultrasonographic examinations, the abnormalities in thyroid auto-antibody titers, the
abnormalities in serum hormone (FT; and TSH) concentrations, and the results of
echo-guided cytological examinations and then corrected the data and changed ex-
pressions where necessary. We also looked at the results of urinary iodine measure-
ments. In all these categories we evaluated the results of analysis and looked at the
correlation between irradiation and the Ci/km? not only in the current place of resi-
dence but also in the place of residence at the time of the accident. The examinations
are already proceeding smoothly, and there been improvements in examination and
diagnosis. The confident activities of the staff at each center and the excellent reputa-
tion in each region testify to the fact that the Chernobyl Sasakawa Health and Medical
Cooperation Project has taken root.

As described in the WHO IPHECA, my impression of the current situation in the
Chernobyl area is that medical organizations are struggling to deal with the dramatic
increase in thyroid cancer among children. The improvements in the quality of exami-
nations has led to increased attention concerning thyroid diseases and epidemiological
investigations on the relationship between these diseases and radiation exposure by
various organizations. How to provide post-surgical management, i.e. re-operation,
radioisotope therapy and drug replacement, etc., and to prevent recurrence in children
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Table 1. Number of childhood thyroid cancer discovered and operated surgically in
1986—1994 around the Chernobyl (Age at time of diagnosis 0—14 years).

1986 1987 1988 1989 1990 1991 1992 1993 1994  Total

Belarus 2 4 5 7 29 59 66 79 83 333
Ukraine 8 7 8 11 26 22 47 42 37+ 208*
Russia 6 1 0 0 2 0 4 5 11 23

* Incomplete number. Total population of children in Belarus, Ukraine and Russian Federation (Bryansk and
Kaluga regions) is about 2,300,000, 12,000,000 and 500,000, respectively. These data were obtained at the
WHO IPHECA Meeting in Obninsk in March 1995 and the complete report will be released to the public at
the International Conference of Health Consequence of the Chernobyl and Other Radiological Accidents in
November 20-23, 1995 (Geneva, Switzerland).

found to have cancer during screening are support categories that demand urgent
attention, especially when medical treatment is in such dire straits. As shown in Table
1, the number of children undergoing surgery for thyroid cancer is increasing annu-
ally in all three countries (Belarus, Ukraine and Russia). This trend continues in 1995.
The increase in thyroid cancer is also evident among adults. Interestingly, virtually no
thyroid cancer has been found among children born after 1986, suggesting the neces-
sity to conduct examinations for age groups other than those subject to the Sasakawa
project heretofore (0 to 10 years old at the time of the accident, or 8 to 18 years old at
present).

The contents of the reports from the five centers are summarized in Tables 2 to 4.
A total of 109,558 children underwent screening at one of the five centers up to
December 31, 1994 (Table 2). Cases with problems in coding or entering of data or
with inappropriate examination results were excluded, leaving approximately 84,000
cases suitable for analysis this time. As a result of the steady improvement of quality
management of the examination data, the present examination system for thyroid
cancer in children is the best in the world in terms of both scale and content. I would
like to express my heartfelt respect and gratitude to the directors and scientific staff of
each center for their excellent work despite great political and economic difficulties.

Table 3 shows the incidence of thyroid disorders (goiter, nodule, abnormal
echogenity) detected by ultrasonography at the five centers. We also investigated the
frequency of thyroid dysfunction and positive auto-antibody titers by sex at each
center. There was a close similarity with the results of the subjects examined up to
December 31, 1993, but as expected the incidence of goiter tended to be high in the
Kiev Center. Since it is difficult to draw a correlation between urinary iodine titers
and goiter, we planned to conduct a comparison between the incidence of goiter by
district in the Chernobyl vicinity and mean urinary iodine titers as a group. The

Table 2. Total number of children screened at the five centers.

Belarus Russia Ukraine

Duration
Mogilev Gomel Klincy Kiev Korosten Total

1991.5-1994.12.31 21,242 21,642 24,832 20,780 21,062 109,558
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Table 3. Incidence of childhood thyroid diseases at the five centers around the Chernobyl (%).

Belarus Russia Ukraine
Thyroid disorders
Mogilev Gomel Klincy Kiev Korosten

Goiter (range) 6-31 4-56 31-53 38-75 12-49
Nodule (s) 0.12 (0.08/0.15) 1.81 (1.30/2.28) 0.59 (0.56/0.63) 0.16 (0.12/0.19) 0.28 (0.17/0.37)
Abnormal echogenity  1.09 (0.54/1.59) 4.09 (2.97/5.13) 2.37 (1.99/2.75) 237 () 0.66 (0.20/1.06)
Hyperthyroidism 0.43 (0.36/0.49) 0.11 (0.06/0.16) 0.05 (0.02/0.08) 0.09 (0.06/0.11) 0.07 (0.02/0.12)
Hypothyroidism 0.07 (0.06/0.08) 0.28 (0.19/0.36) 0.09 (0.07/0.11) 0.04 (0.03/0.04) 0.13 (0.08/0.17)
Positive auto-antibodies

ATG 1.1 (0.5/1.7) 0.9 (0.6/1.2) 1.2 (0.7/1.8) 1.2 (0.6/1.8) 3.1 (2.2/3.9)

AMC 1.9 (0.7/3/0) 2.4 (1.6/3.1) 1.8 (0.9/2.7) 2.1 (1.2/3.0) 3.5 (2.0/4.8)

The incidence of goiter, nodules and abnormal echogenity was analyzed by ultrasound images.
A'T'G: anti-thyroglobulin antibody, AMC: antimicrosome antibody, (/): (boy/girl), (-): data not analyzed.

incidence of thyroid nodule at the Klincy Center was second to only that at the Gomel
Center. Interestingly, although the frequency of abnormal echogenity was high in
Gomel and low in Korosten, positive auto-antibody titers were found in a high 3.1%
and 3.5% of subjects in Korosten for AT'G and AMC, respectively. Further investiga-
tion is needed to clarify these results. The incidence of thyroid dysfunction showed
little variation among the centers (aside from the 0.43% frequency of hyperthyroidism
in Mogilev), suggesting the existence of an approximately 0.1% incidence of
asymptomatic thyroid dysfunction among the children. Of course, unlike the mass
screening of neonates, no subjects with complications such as severe nervous disorders
or classical myxedema have been found. Most of the cases are chemical
hypothyroidism due to chronic thyroiditis and Grave’s disease, and all of the patients
are presently receiving appropriate treatment and follow-up. The problem is the lack
of information about whether or not these patients are receiving proper management
and administration of drugs under the current stringent medical circumstances. In
view of these circumstances, the incidence of hyperthyroidism reported in Mogilev
demands further explanation. Last summer, 50 cases of chemical thyrotoxicosis were
discovered by the Mogilev Center during examinations at a certain sanatorium. When
43 of the 50 subjects were re-examined three months later, all had returned to a
euthyroid state, and although there were three cases with positive auto-antibody titers,
no obvious thyroid dysfunction was recognized. The samples were examined twice,
but the results of the assay remained correct. Because the above 50 cases of
hyperthyroidism found at the initial screening were included in the data, the incidence
of hyperthyroidism seems to be high in Mogilev. When they are excluded, however,
the incidence falls below 0.1% and is no different from that at the other centers. What,
then, is the significance of the data in this group of children? The first possibility that
comes to mind is oral administration of thyroid hormones, but this was denied by the
physicians at the sanatorium and other persons. The second possibility is that thyroid
hormones were contained in food eaten by the children. The occurrence of district-
specific hyperthyroidism was reported among a group of people that ate hamburgers
in a certain American town, and a questionnaire revealed that these people had eaten
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meat purchased from the same shop. In other words, thyroid tissue from cows had
found its way into the hamburger. In the present case, the hyperthyroidism did not
occur in only one district, only children showed abnormalities, and the vast majority
of people eating the same meals at the sanatarium did not show any effects. These
facts indicate that the abnormal group is different from the above hamburger group.
Needless to say, if it had been possible to examine the scintigraphy and uptake of "'l
to the thyroid at the time, the exogenous hyperthyroidism would probably have been
diagnosed correctly. This series of 50 cases points to the possibility that the vitamins,
hormones and other medical supplies contained in emergency packages from abroad
were administered inappropriately. There was already evidence of inappropriate
medical treatment in the midst of the chaos and isolation after the Chernobyl accident.
In particular, there were rumors that not only iodine but also thyroid hormones were
administered in some districts as a way to prevent goiter. This possibility is still
strongly evident. It is a problem that deserves attention, and awareness should be
increased by whatever means. From the same viewpoint, it is necessary not to jump to
the conclusion that the abnormally high incidence of thyroid cancer among children is
caused by “radiation” but to investigate various other possible causes.

Table 4 shows the results of echo-guided fine needle aspiration biopsy (FNAB)
performed on children selected by each center, mainly those with nodules of 5 mm or
more in size and abnormal echogenity discovered by the present project. Although
there is of course some sampling bias, the cytological results show benign lesions in
most of the cases. Chronic thyroiditis, adenomatous goiter and cyst are particularly
frequent. Still, the total of 14 cases of papillary carcinoma found in Gomel is an
abnormally high number and deserves attention among the 20,000 cases that under-
went examinations at the center over the past four years. The category "unclassified"
includes cases that could not be diagnosed because insufficient cells or only normal
follicular cells were obtained. This is a group that should be diagnosed and catego-
rized in the future, but in particular the cases in which malignancy is suspected are
scheduled to undergo comprehensive re-examinations as soon as possible. If the data

Table 4. Cytological diagnosis of childhood thyroid diseases performed under the
echo-guided fine needle aspiration biopsy around the Chernobyl.

i A ’ i . Chronic . e
Cases ol arcinoms neopioom poer > Cyst (ThHOBE Unclassified
Belarus
Mogilev 33 1 0 1 7 9 6 9
Gomel 98 14 0 6 13 25 22 18
Russia
Klincy 70 1 1 2 17 17 11 21
Ukraine
Kiev 33 1 0 1 3 7 7 14
Korosten 140 3 0 13 20 23 40 +1
Total 374 20 1 23 60 81 86 103

(%) (100) (5.3) (0.3) (6.2) (16.0)  (21.7) (23.0) (27.5)
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prior to the introduction of FNAB in the present project are included, there have been
a total of 31 cases of thyroid cancer in children, consisting of 2, 21, 3, 5 and 4 cases in
Mogilev, Gomel, Klincy, Kiev and Korosten, respectively. Except for one case of
medullary carcinoma, all the cases were papillary carcinoma. Moreover, all of the cases
have undergone surgery and follow-up examinations at affiliated institutions or hospi-
tals, and we (specialists) have also examined the children and offered advise on treat-
ment during our visits to the centers. Cytological examinations have been established
now in the departments of pathology at the Mogilev and Gomel Centers, facilitating
active and accurate diagnoses. At the Gomel Center, nine new cases of thyroid cancer
have been diagnosed since the beginning of 1995 and all have undergone surgery at
the Minsk Thyroid Cancer Center. With the agreement of Prof. Demidchik, we have
discussed and confirmed the histological diagnoses and surgical findings of these cases
during each of our trips to Minsk. We have completed a study on the results up to the
end of December 1994 and have submitted this for publication in a scientific journal.
Pediatrician Dr. Galina Panasuk and cytologist Dr. Larisa Kotova have both been to
Nagasaki for training and are now leaders in the thyroid field at the Gomel Center.
The scientists at the other centers who visited Nagasaki for training have also gained
excellent skills in ultrasonography and other diagnostic techniques and are now con-
tributing greatly to routine diagnostic activities.

Automatic analyzers for urinary iodine are now in use at the Mogilev and Kiev
Centers. Thus all of the centers are conducting measurements smoothly and produc-
ing data. The reports from each center have not shown any correlation between uri-
nary iodine titer and goiter, TSH or F'T, etc., at least at the individual level. As the
symposium approaches, we are planning to look for possible correlations by district
and group.

With regard to the correlation between radiation dose and each thyroid abnormal-
ity, we investigated as in past years the '”’Cs levels (Bq/kg) in the body and the '’Cs
concentration (Ci/km?) in the soil at the current place of residence but concluded that
there is no correlation at least with the '’Cs levels. We also added for the first time an
investigation based on the codified places of residence at the time of the accident.
There seem to be certain trends, but the results differ among centers and therefore
require further study. It is particularly necessary to analyze the correlations with '*'I
thyroid dose and 'MT concentrations in the soil, etc.

The above information was provided through analyses by the department of statis-
tics at the Mogilev Center of the pooled thyroid diagnostic data from each center.
Along with thanks to Dr. Shibata and the Mogilev staff for their analyses, I would like
to express my admiration for the tremendous efforts made by each center. The follow-
ing is an outline of the characteristic thyroid studies at each center.

1) The Mogilev Center is a hub for medical examinations in the oblast. Since its
general examination system for adults is excellent, the center can provide follow-
up examinations for the children as they grow, not only in the thyroid but in all
other fields as well. The center is disadvantaged in that it has not been provided
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with an Aloka 630 and has to share ultrasonography equipment for thyroid ex-
aminations, but FNAB is possible and the center has firmly established pathology
and cytology departments. These provide well organized control data and thus
play an important role in comparative studies. There is nothing lacking with
regard to diagnoses or the attitude of the staff, but the most characteristic feature
of the center is the fact that it is capable of analyzing data. Dosimetry and urinary
iodine measurements are also established here, and we expect the Mogilev Center
to play a comprehensive, leading role among the centers. A similar level of coop-

eration and scientific exchange with Japan can be expected to continue into the
future.

2) Asmentioned above, the Gomel Center is the object of global medical attention

because it is the site of an extremely high incidence of thyroid cancer and nodules
among children. In both a negative and positive sense, the effects of the
Chernobyl accident on the human body cannot be discussed without reference to
Gomel. This necessitates a firm, well organized future perspective. The center
boasts excellent quality in thyroid cytology, and through exchanges with institu-
tions such as the Minsk Thyroid Cancer Center and the department of pathology
at Minsk Medical University it can become a hub for thyroid cancer research. It
is of vital importance now to establish the most efficient possible operating sys-

tem and to provide long-term follow-up examinations for the many cancer pa-
tients.

3) The Klincy Center does not have any powerful supporters; it has been the

unparalleled efforts of the staff that have brought the center up to its present
level. The aggressive approach adopted by Dr. Elena Karevskaya and her col-
leagues has spread to the physicians and other staff members. The three who
underwent training in Nagasaki are now working diligently. With financial sup-
port, the center will be able to establish relationships of cooperation with institu-
tions such as the Bryansk Regional Diagnostic Center and the Novozybkov
Branch Institute of Radiation Medicine. Of particular importance is the continu-
ation of thyroid ultrasonographic examinations in the highly contaminated areas

of western Bryansk. Ongoing advice and support from Japan are very much
needed.

4) The Kiev Center was established as an examination department in the Kiev

State No.2 Hospital, and examinations are being conducted in the southern part
of Kiev Oblast under the leadership of hospital director Dr. Elagin and physician
Dr. Natalia Nikifarova. Since this is an iodine deficient area with a high incidence
of goiter, the examinations are very important. From the beginning, however, the
activities of a large number of affiliated institutions have overlapped, and thus
there are difficulties, political and otherwise, in limiting studies and treatment to
children of the Chernobyl area. The center is nevertheless fully capable of con-
tinuing its examination activities independently, and the re-evaluation of data
such as subject selection will be needed. The reorganization of a unique examina-
tion system is possible, and the continuation of exchange with supporting hospi-
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tals, etc. can be expected.

5) The Korosten Center constructed a new children’s diagnostic clinic, using
“Sasakawa Memorial Health Foundation” in the name, and is now engaged ac-
tively in thyvroid examinations. The center greeted its fifth anniversary on July 25,
1995. Despite the election of a new mayor in the city of 70,000, the center has
received uninterrupted support and has grown into a vital examination center in
the northern part of the oblast, partly with the cooperation of the Zhitomir
Regional Health Bureau. In the midst of dire financial straits in both the oblast
and city, the imaging diagnosis of the thyroid and measurement of thyroid auto-
antibody titers in the blood has been a great benefit to the local residents. Particu-
larly noteworthy is the center’s diagnostic accuracy and treatment of thyroiditis.
The center promises to become an excellent clinical and diagnostic institution,
but, like the Klincy Center, its greatest problem at hand is how to procure
funding.

As described above, the contents of the reports from each center were considered
comprehensively and, along with the reports on dosimetry and hematology, will be
prepared for the fourth symposium at Gomel. The representatives from Gomel,
Korosten and Kiev will be responsible for presentations on thyroid cancer and nod-
ules in children, abnormal echogenity and positive auto-antibody titers, and goiter and
urinary iodine, respectively. In view of the situation in each country and other circum-
stances, it is likely that differences will arise in the role and activities of each center and
that it will no longer be possible to discuss our advice and support at a uniform level.
It is undoubtedly important to promote relationships of cooperation based on the
unique features of each center. Table 5 outlines the features of each center in the
thyroid field. The centers have to recognize the importance of present workshops and
the coming fourth symposium in Gomel and to think about the direction of their
activities after the five-year project comes to an end. Along with the need for “emer-
gency measures,” the main characteristic of radiation injury is “late effects,” that is,
the vital importance of a long-term approach. The present project, which began as a
humanitarian endeavor, is now winding to a close. Without a doubt, the project
helped to improve the level of medical treatment for residents and to educate scientific

Table 5. Characteristics of the five centers at the standpoint of thyroid screening.

Belarus Russia Ukraine

Mogilev Gomel Klincy Kiev Korosten

Disease characteristics control areas thyroid nodules abnormal goiter positive
thyroid cancers echogenity iodine ATG, ANIC

deficiency

Center capability data analysis  cytological echo iodine clinical

diagnosis screening measurement diagnosis
Future demand collaboration  organization continuous collaboration  continuous

efficiency support support
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personnel. Although there was some trial and error during the four-year period, the
examination activities have generally proceeded very smoothly, a comment that I
think applies not only to the thyroid but to other fields as well. In order to utilize the
wealth of examination data on some 100,000 people, the continuation of long-term
cohort studies, etc. is necessary, and I hope there will be efforts to prevent the scatter-
ing of data and to ensure the effective use of the data. The specialists including myself
also hope to be able to assist in the future work of the centers in some way.

It is our ongoing hope to provide an environment in which the mothers and chil-
dren of Chernobyl can live with peace of mind and to fulfill the mission of medicine
by promoting the mental and physical health of local residents.



Comments on the Hematology Workshop
Kingo Fujimura and Takeshi Shimomura

Research Institute for Radiation Biology and Medicine
Hiroshima University

Generally speaking, the examination results of the five centers showed trends simi-
lar to those in the past. In addition to an overall view of the reports from the five
centers, We will comment here on the ferritin measurements that were conducted for
the first time and on the results of re-examinations.

Table 1 shows the total number of examinations at the five centers. No matter how
high the quality of the equipment for diagnosis of blood diseases, the correct macro-
scopic observation of blood smears is essential for the supplementation and confirma-
tion of the data coming out of the machine. Presently, all five centers have achieved
that ability, and blood screening now has a high level of reliability.

Changes in hematological data by age

Although there has been a slight variation among the centers in hemoglobin con-
centration in the past, the difference becomes more conspicuous, particularly between
boys and girls, in association with the emergence of the secondary sex character. In
other words, there is a marked increase among boys, but the increase is mild among
girls and in fact turns into a slight decrease after the age of 16 (Figure 1). Figure 2
shows the results of ferritin measurements by age and sex in the 571 subjects with no
hematological disorders from the five centers. On the whole, the ferritin level reaches
a peak around the age of ten and then gradually decreases with age. This trend i1s
particularly strong in girls, indicating that the decrease in hemoglobin concentration is
due to a latent iron deficiency. The fact that the thrombocyte count among girls is
greater than that among boys from the age of 15 (Figure 3) may also reflect this iron

Table 1. Number of children receiving hematological examinations at the five
centers from 1991 to 1994,

Center (Region) Number of children examined
Mogilev (Mogilev Oblast) 17550
Gomel (Gomel Oblast) 13,729
Klincey (Bryansk Oblast) 17,205
Kiev (Kiev Oblast) 18,700
Korosten (Zhitomir Oblast) 18,775

Total 85,959
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Figure 1. The box-and-whisker plots of hemoglobin level by sex and age among
children examined at the five centers from 1991 to 1994.
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children examined at the five centers.
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Figure 3. The box-and-whisker plots of platelet count by sex and age among
children examined at the five centers from 1991 to 1994.

deficiency. Moreover, MCYV levels are higher among girls than among boys at all ages,
and a positive correlation is recognized between Hb and ferritin levels among anemia
cases in which hemoglobin is 110 g/L or lower (Figure 4).

The leukocyte count shows a two-directional curve, decreasing from the age of five
and then once again increasing from the age of 12 (Figure 5). This may be an expres-
sion of the fact that the lymphocyte count decreases from the age of five (Figure 6) and
that the neutrophil count increases from the age of 12 (Figure 7). The increase in
neutrophils physiologically is particularly evident among girls in addition to the reac-
tive increase in thrombocytes due to iron deficiency from the age of 12, indicating the
acceleration of hematopoiesis. In addition to reactive factors such as hematopoiesis,
this suggests the involvement of hematopoietic factors due to the change in the endo-
crine environment and points to the need for future analyses of the changes in these
hematopoietic factors.
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Figure 4. Scatter plots of hemoglobin (Hb) and ferritin levels among children

examined at the five centers having Hb less than 110 g/L.
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Figure 5. The box-and-whisker plots of leukocyte count by sex and age among

children examined at the five centers from 1991 to 1994.
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Figure 6. The box-and-whisker plots of lymphocyte count by sex and age among
children examined at the five centers from 1991 to 1994.
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Figure 7. The box-and-whisker plots of neutrophil count by sex and age among
children examined at the five centers from 1991 to 1994.
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Hematological abnormalities and their causes

Table 2 presents an outline of the frequency of the most common hematological
abnormalities found at the five centers. Eosinophilia was the most frequently encoun-
tered abnormality (about 13% to 19%), but a questionnaire survey revealed a positive
correlation between this abnormality and the presence of domestic animals. This
finding is further supported by the fact that the eosinophilia was 13% to 14% in the
urban areas of Mogilev, Kiev and Gomel but 18% to 19% in Klincy and Korosten
which are close to agricultural districts. Keeping allergic diseases of the respiratory
system in mind, we are planning to analyze the seasonal changes in neutrophil count
in individual subjects. Moreover, continuing attention must be paid to the fact that, in
some areas, there is a positive statistical correlation between absolute eosinophil count
and thrombocyte, monocyte and lymphocyte counts.

Although there is some variation in the rate of re-examination due to regional
circumstances, 30% to 80% of the subjects with abnormal findings were re-examined
at the five centers. On average, more than half of the subjects showed normal
hematological findings on re-examination. The leukopenia and thrombocytopenia
showed a particularly high rate of recovery (70% to 90%), indicating the possibility
that these abnormalities had reflected the effects of physiological changes or viral

Table 2. Hematological abnormalities by center and sex in children found
in the period from 1991 to 1994.°

Center
Diagnosis Mogilev Gomel Klincy Kiev Korosten
128 (17,550) (13,729/10,453) (17,205) (18,700) (18,775)
B G % B G % B G % B G % B G %
Anemia 10 21 0.2 32 41 05 14 28 02 44 67 0.6 29 54 0.4
Hb< 110 g/L
Leukopenia 58 33 0.5 48 16 0.5 56 28 0.5 56 27 04 24 7 0.2

B: WBC<3.8x10°/L
G: WBC<3.6x10°/L

Leukocytosis 309 223 3.0 301 236 3.9 256 226 2.8 402 462 4.6 344 312 3.5
B: WBC>10.6 x 10°/L
G: WBC>11.0x10°/L

Thrombocytopenia 5 14 011 3 2 004 9 4 008 S 9 0.07 8 7 0.08
PLT <100 x 10°/L
Thrombocytosis 136 146 1.6 106 9 1.5 89 73 0.9 163 161 1.7 88100 1.0

PLT > 440 x 10°/LL

Eosinophilia 1274 1156 13.8 692 704 13.4 17451638 19.7 12701367 14.1 16201865 18.6
Eo>0.5x10°/L

* Figures in parentheses are the number of children examined. In Gomel, eosinophil was assayed in 10,435
children. B: boys, G: girls, %: percentage of children (boys and girls) with the respective abnormalities.
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infections common in children. One exception was Korosten, where the cases of
thrombocytopenia showed a recovery rate of only 16.7% at re-examination. The rea-
sons for this are unclear; further studies on the cause of thrombocytopenia are neces-
sary. Slightly less than 10% of the cases of thrombocytopenia undergoing re-examina-
tion showed disorders such as idiopathic thrombocytopenic purpura. The recovery
rate in subjects with low hemoglobin levels was 20% to 70%. These included cases
receiving iron preparations or other forms of treatment. Detailed examinations re-
vealed that, among subjects with anemia at re-examination, iron deficiency anemia
was the most common abnormality and accounted for 74.4% of cases. This is probably
due either to the state of nutrition or to problems in medical treatment. It is necessary
to look at the questionnaire results in conjunction with the above findings. It is also
necessary to focus attention on the fact that iron deficiency anemia was found in 64%
and 44% of subjects in Gomel and Kiev, respectively, at re-examination, but it should
be noted that no correlation was recognized between these abnormalities and age,
place of residence or radiation dose. Although the influence of measurement error
should of course be considered with regard to the high recovery rate of numerical
abnormalities, it is often difficult to prove the existence of such error. We think we can
assume that most of these abnormalities are transitory because each blood sample is
re-examined and confirmed on the day of collection, at least when the stirring of the
sample was insufficient or there was some problem with the equipment. The results of
re-examination are extremely important for the reliability of the hematological studies.
It is essential, therefore, to keep medical records on matters such as the period be-
tween examination and re-examination and the reasons for recovery or continuing
abnormalities.

The relationship between radiocontamination and the frequency of
hematological abnormalities

No significant correlation has been recognized between '*’Cs dose in the body and
the frequency of hematological abnormalities. But although no correlation has been
found overall between the level of radiocontamination in the place of residence at the
time of the accident and the frequency of abnormalities, there is a positive correlation
between the radiocontamination and the abnormal frequency of low MCYV level and
thrombocytosis in Klincy and Mogilev, respectively. In the highly contaminated
Gordeevskii district of Klincy, a low MCV level was observed in 31.3% of boys and
19.8% of girls. In view of the fact that the frequency of anemia (0.8% and 0.5%,
respectively) and other abnormalities in this district showed no difference with that in
other districts, it is necessary to investigate the abnormal frequency of low MCV level
by conducting re-examinations and clarifying other factors such as the presence of
latent iron deficiency.

To date, a total of four cases of hematological malignancy (acute leukemia, malig-
nant lymphoma, etc.) have been encountered at the five centers, including cases diag-
nosed by screening and those undergoing treatment at other institutions (one case of
ALL in Korosten; one case of AML in Klincy; two cases of ALL [L,, pre B-cell type]
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in Gomel). None of these subjects are residents of highly contaminated districts, nor
did any show a high *’Cs dose in the body.

Problems

Problems in the examinations for hematological diseases include the fact 1) that
severe abnormalities tend to take an acute clinical course and to pass detection by the
current screening system and 2) that the blood examinations in the medical centers
are by nature only screening and do not include confirmative diagnoses by supple-
mentary investigations or blood marrow tests, etc., making it necessary to rely on the
personal efforts of the responsible staff for the collection of data on the final diagnosis
of abnormalities. What is called for, therefore, is the organization of an information
exchange system with medical institutions in each district and the supplementation
thereby of data for analysis. In any case, it is extremely significant that a screening
system was established relatively soon after the Chernobyl accident and data on some
100,000 subjects has been accumulated for analysis. From the epidemiological stand-
point, it is necessary now to conduct follow-up studies on these subjects to determine
whether or not radiation exposure causes hematological abnormalities.



Comments on the Chernobyl Sasakawa
Medical Cooperation Workshop

Masaharu Hoshi

Research Institute for Radiation Biology and Medicine
Hiroshima University

1. Introduction

The 4th workshop was held on July 7 and 8, 1995 in St. Petersburg to discuss
verbally the methods of presentation and conclusion of reports for the 4th symposium
scheduled for November 17 and 18 this year. One feature of this year was the decision
to arrange the results separately for each field of study.

2. Sub-meeting on dosimetry

2-1.

2-2.

A sub-meeting on dosimetry was convened after the plenary session. Dr.
Okajima was one of the participants this year. The presentation was made by
the Mogilev Center. As in past years, the data was shown by age and village
of residence using box-and-whisker plots. Dr. Okajima pointed out that only
old data may be contained at ages five and six because examinations were
launched on the condition that the children were 0 to 10 years of age at the
time of the accident. Contamination levels are higher in the older data and
decrease over time. Since it is probably inappropriate to look at age differ-
ences, therefore, we excluded the children at ages five and six.

Otherwise there was no particular problem. The trends evident in the graphs
were similar to those of past years: 1) There was no difference by age, al-
though girls of high ages tended to have lower cesium levels than boys. It is
not possible to draw a conclusion from this data alone, the tendency may be
related to the fact that boys become muscular with age while girls gain more
fat, because cesium enters muscle tissue more easily than fat tissue. 2) There
were villages with high cesium levels only in Gomel. Some had levels over
100 Bqg/kg. This finding probably reflects the fact that contamination was
highest in Gomel and that there are large differences in the contamination
among districts.

Also, this time we participated in the international mutual comparison of
dosimeters and, for that purpose, brought the phantom that had been sent to
Japan from Canada. The Klincy Center measurements were conducted using
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2-3.

this phantom. The result was excellent, with a ratio of 1.126 between the
measured levels and the actual level of '3Cs ip the phantom. This means that
the measured levels were 12.6% higher than the phantom level. This will be
reported as a letter to the editor in the international journal “Health Physics.”

Dr. Masyakin from the Gomel Center brought a report on the relationship
between thyroid dose and abnormalities. He had obtained data on the dose
reconstruction of iodine. On the basis of this, he entered information on
movements and other individual data and calculated individual doses. From
this information he analyzed the relationship between thyroid dose and ab-
normalities. The results seemed to show a correlation between thyroid nod-
ules and reconstructed iodine dose. There was no correlation, however, with
levels of cesium contamination.

3. Conclusion

The workshop ended successfully. The presentation of reports according to each
field of study will make it easier for the listeners to understand.

Aside from its examination activities, the dosimetry group is conducting research
on the estimation of contamination in the soil and exterior radiation dose, mainly at
the Mogilev Center. The results will be reported when available.
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Appendix B

Directory of Five Centers and Coordinating Office

Republic of Belarus
Gomel Specialized Medical Dispensary
Bratyev Lizyukovich 5, Gomel, Belarus 246029
Head Doctor: Dr. Viktor E. Derzhitsky
Tel: 375-232-48-7120 Fax: 375-232-53-1903

Mogilev Regional Medical Diagnostic Center
Pervomayskaya 59, Mogilev, Belarus 212030

Head Doctor: Dr. Tadeush A. Krupnik

Tel: 375-222-22-4745 Fax: 375-222-22-2997

Russian Federation
Klincy City Children’s Hospital
Sverdlovskaya 76, Klincy, Bryansk Area, Russian Federation 243100
Head Doctor: Dr. Alexey A. Averichev
Tel: 7-08336-2-0454 Fax: 7-08336-2-2411

Ukraine
Kiev Regional Hospital No. 2
Nesterovsky per 13/19, Kiev, Ukraine 253053
Head Doctor: Dr. Vladimir V. Elagin
Tel: 380-44-225-5025 Fax: 380-44-212-3412

Korosten Inter-Area Medical Diagnostic Center
Kievskaya 21b, Korosten, Zhitomir Area, Ukraine 260100
Head Doctor: Dr. Valeriy V. Danilyuk
Tel: 380-4142-3-2001 Fax: 380—-4142-3-0459

Coordinating Office
Moscow Office of Sasakawa Memorial Health Foundation
117049 Mytnaya Street 1, Moscow, Russian Federation
Manager: Mr. Mikhail B. Bondarenko
Tel: 7-095-943-9479/9579 Fax: 7-501-943-9350
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Appendix C

Major Activities of the Chernobyl Sasakawa Health and
Medical Cooperation Project: 1991-1994

Date

Event

Early 1990

August

November

26 April 1991
May

May-July
September
October

December
January 1992

June

November

January-February 1993

April

June-July

October

January 1994

A request is received from the former USSR to
Sasakawa Memorial Health Foundation for direct
humanitarian assistance

A group of Japanese scientists headed by Mr. Y.
Sasakawa visits Chernobyl and the related areas
and medical institutions.

Japanese specialists visit the then All Union
Scientific Center of Radiation Medicine in Kiev
Five mobile diagnostic buses are donated

The project staff of the five centers receives train-
ing at Obninsk.

Japanese scientists and staff visit and stay at the
five centers

The project staff of the five centers receives train-
ing in Hiroshima and Nagasaki

Working group conference is held in Moscow
Japanese staff visits the five centers

Japanese scientists visit the five centers

The Memorandum of Understanding between the
Foundation and five centers is signed in Moscow
The First Chernobyl Sasakawa Medical Sympo-
sium is held in Mogilev

Japanese scientists visit the five centers

Japanese scientists visit the five centers

Japanese scientists visit the five centers

The First Workshop is held in Moscow

The project staff of the five centers receives train-
ing in Hyogo

Japanese scientists visit the five centers

The Second Workshop is held in Moscow

The Second Chernobyl Sasakawa Medical Sympo-
sium is held in Korosten

Japanese scientists visit the five centers

Japanese scientists visit the five centers
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March

May

June
July-August

September

December

Japanese scientists visit the five centers

Japanese scientists visit the five centers

Japanese scientists visit the five centers

The project staff of the five centers receives train-
ing in Hiroshima and Nagasaki

The Third Chernobyl Sasakawa Medical Sympo-
sium is held in Bryansk

Japanese scientists visit the five centers

The project staff of the five centers receives train-
ing in Hiroshima
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POSTSCRIPT

A Chernobyl Sasakawa Health and Medical Cooperation Project workshop has
been conducted every year since 1992 to assess the data including that accumulated
over the past year. Reports on three workshops have been published thus far, which
makes the present report the fourth in the series. As of December 31, 1994, a total of
109,558 individuals have undergone examinations, and the centers have reported on
approximately 84,000 individuals with analyzed data.

The fourth workshop was held in St. Petersburg on July 7 and 8, 1995. As in the
past, the reports in English and Russian were prepared through the efforts of the
computer section at Mogilev Center, and discussions were held separately in the three
fields (thyroid, hematology and dosimetry). The problems faced in each field are
summarized in the comments included in this report, but the specialists praise the
efforts and achievements of the centers in the face of stringent social and economic
conditions. The quality control of the examination data and information on individu-
als has indeed improved yearly, and the data accumulated to date provides an invalu-
able database for future analyses. The other accumulated materials such as blood
smears, serum samples, thyroid images preserved on magneto-optical disks and infor-
mation on 'Y’Cs dose in the body will also play a vital role in both retrospective and
prospective studies.

The original aim of the project, namely humanitarian assistance to children and
other inhabitants of the contaminated regions, has gradually branched out into the
realm of scientific analysis. The local medical staffs, health bureaus and health depart-
ments are also searching for ways to make efficient use of each center and examination
bus within the limits of the allotted budget. Next year we greet the 10th anniversary
of the Chernobyl accident. It is necessary to proceed with studies that will provide
answers, not only about acute radiation-induced disorders, but about the problem of
how to lead a stable life in the midst of the worst radio-contamination in the history of
humankind. Keen attention is also focused on the need for meticulous follow-up
studies, early diagnoses and prompt treatment for individuals in the high-risk groups.

Along with thanks to the various persons who provided assistance in the publication
of this report on such a tight schedule, we express our hopes that the report will be
widely read and that it will serve as a source of accurate information for the residents
of the Chernobyl area.

In conclusion we offer prayers for the repose of the soul of the late Ryoichi
Sasakawa, the father of the present project.

The Editors Shunichi Yamashita
Kingo Fujimura
Masaharu Hoshi
Yoshisada Shibata

October 1995






