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Background

More than 700,000 immigrants from the former Soviet Union (FSU)
have arrived in Israel since 1989. Among them an unknown
number of immigrants hold a liquidator card. This card was
provided to testify that its holder was employed within the 30 Km
zone around the Chernobyl power station after the 1986 accident.
The liquidators often resided outside of the exposed area and were
called in to aid in the rescue and clean-up activities. The current
study evaluated the health status of the liquidators in Israel.

Methods

All liquidators currently residing in Israel were requested through
the media to contact the study center in Carmel Medical Center in
Haifa. Recruitment was further enhanced by reports of the
liquidators themselves on more members of the group.

Each liquidator identified by this mechanism was requested to
provide copies of his/her liquidator certificate, and was invited for a
health-status evaluation session.

The health evaluation session included the following components:

1)A demographic and dosimetry questionnaire, including
information on time of exposure, place and length of exposure in
addition to routine data on age, sex, residence in the FSU, date
of immigration and family status.

2) A health questionnaire evaluating current health status, health
perception, history of hospitalizations, use of medication and
reproductive history.

3) Physical examination conducted by a general surgeon and by an
expert endocrinologist.
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Table 1: Demographic and Exposure Characteristics

Sex
males 110
females 23

Mean age in 1995 48.9

Year of work
1986 88(65.7%)
1987 29(21.6%)
1988 and over 17(12.7%)

Distance from site
On-site 39 (30%)
1-10 Km 26 (20%)
11-30 Km 67 (51%)

Occupation
Army
Driver
Technical
Medical
Laborer
Other

Age at Time of

<30
30-39
40-49
50+

39 (29%)
12 (9%)
24 (18%)
13 (10%)
30 (23%)
15 (11%)

Accident

28 (20.9%)
50 (37.3%)
17(12.7%)
39(29.1%)

Length of exposure
mean 12.4 months
median 3 months

4) Blood tests including biochemical routines (liver and kidney
function tests, glucose, cholesterol, electrolytes and proteins),
hematological routines (full blood count and differential), thyroid
function tests and anti-thyroid antibodies. Blood was also drawn
and DNA extracted for future genetic analysis.

Results

The current report is based on data available from 130 liquidators.
Another 6 liquidators who registered with the study center but died
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before they were invited for the physical examination, and for whom
the cause of death and other medical history is known have also
been included. Another 70 liquidators are awaiting invitation for
interview and examination and are not included in this analysis.
The total number of about 200 known liquidators is believed to
comprise about 90% of this group in Israel. The 130 liquidators
examined thus far are a random and non-selected group of the 200
identified liquidators.

Description of the study group:

The study group was composed mainly of males, mean age xx,
most of whom resided in the contaminated area in the year 1986,
for periods of about two months (Table 1). Many of the group
members were on army duty, but others belonged to the technical
and medical rescue teams.

The most common medical finding among the liquidators was that
of hypertension (28 cases -18.4 %), followed by ischemic heart
disease 12 cases - 7.9 %).

Cancer of various sites was diagnosed in 10 cases (7.6 %) (table
2).

Of all cancers diagnosed in this group, 60% have been formerly
reported to possibly be related to radiation.

Table 2 Characteristics of cancer cases among liquidators

Type

a) Thyroid
b) Lymphosarcoma
c) Brain
d) Lymphoma
e) Stomach

f) Rectum
g) Prostate
h)CLL
0 Skin

#of
cases

2
1
1
1
1

1
1
1
1

Age at
exposure

28/58
52
26
33
51

57
58
56
55

relation
to

radiation
+
+
+

+/-
+/-

-
-
-
-

reside

Kiev
remote
Kiev

expos

remote
Kiev

expos
expos
Kiev

Employed in area
Distance

11 -30km
on site

On site
On site

11-30km
11-30km
11-30km
11-30km

Years

86-94
86

88
86

86
86-88

86
86

Duration

97m
6m

3m
2m

2m
29m
3m
2m
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Non-malignant thyroid pathology was found in 14 cases (10.6%).
This figure seems high compared to data on prevalence of thyroid
disease in the general Western population.

Most findings were not related to length of exposure. All cases of
cancer but one were at the site of accident in 1986.

The age-adjusted prevalence rate of these diseases in the
liquidators group was slightly higher than that documented among
1.5 million adults in one HMO in Israel for hypertension and asthma
and significantly higher for ischemic heart disease and
malignancies (Table 3).

Table 3 Disease Prevalence rate /100,000 in Liquidators and
Control Population in Israel

Disease
Hypertension
Ischemic heart disease
Malignancy
Asthma

Liquidators
17.4
12.3
4.3
3.6

Israeli HMO 1995
16.6
6.3
2.3
2.3

Conclusions

Cardiovascular end-points, such as hypertension and ischemic
heart disease were found to be most common. Ischemic heart
disease was more prevalent in the liquidators cohort than in the
Israeli comparison group. This is in line with reported difference in
IHD mortality between Israel and the FSU.

A significantly increased rate of malignant tumors was identified in
our study. Most of the identified cancers have formerly been
described to be related to radiation. It is surprising, though, that
these tumors emerged within less than 10 years since the accident.
The number of events is too small to reach a definite conclusion but
a closer follow-up after this group of liquidators seems warranted.

Such follow-up should probably also include a survey for non-
malignant thyroid disorders which were also found to be very
prevalent.
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