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Abstract: Since the Chernobyl accident in 1986 nearly all survivors (n=199) of 237
patients with suspected acute radiation syndrome (ARS) underwent regular follow-
up investigations in the scientific centres in Kiev and in Moscow. In a close
collaboration with these centres we investigate the health status of this population in
a five step approach. An integral part of this approach to patient evaluation and
analysis of the mid- and long-term consequences of the Chernobyl accident is a
..Questionnaire for clinical, laboratory and functional follow-up of radiation-
exposed persons", developed with these centres. Beyond this project we report as an
interim some results of analyses performed by the scientific centers in Kiev and in
Moscow about disorders of the cardiovascular system and the digestive tract,
formation of cataract, generalised and local skin injuries and/or disorders as well as
for a subpopulation (n=89) the Karnofsky performance score and working ability.

1. Introduction

As a result of human error partial fusion of the reactor core and loss of its confinement by
explosion occured at the Chernobyl nuclear power plant (Ukraine) on April 26 in 1986. In a
multi-centre clinical follow-up study we investigate the health status of 199 survivors with
suspected acute radiation syndrom (ARS). In a five step approach (Fischer et al. 1995) we
focuse on following aims: (1) Assessment of the health status in dynamics. (2) Description
of occurance and development of neoplastic and non-neoplastic late effects. (3) Assessment
of critical organ systems. (4) Dose-effect relationship. (5) Clinical and social performance.

Furthermore, we present as an interim some results of analysis of mid- and long-term
health consequences in patients that survived the acute radiation syndrome after the
Chernobyl accident and are under regular follow-up examinations in Moscow and in Kiev.
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2. Patients and Methods

The investigations are based on patients described in Tab. 1 showing the total number of
survivors of the Chernobyl accident that were suspected of suffering from ARS. According
to the degree of severity patients are grouped to ARS I - IV and a group of patients for
whom ARS could not be confirmed.

Tab. 1: Patients involved in the JSP3 Study (Survivors)

Degree of
Acute Radiation Syndrome (ARS)

ARSI
ARS II
ARS III
ARS IV
ARS not confirmed
total

total nb. of
"Chernobyl survivors"

41
47
13
1

97
199

38 patients died during the 9 years after the accicent (28 during the acute period of ARS and
10 in the follow-up period).

We developed a "Questionnaire for clinical, laboratory and functional follow-up of
radiation exposed persons" (Weiss et al. 1995) and a database as major instruments for our
patient evaluation. The data will be recorded retrospectively from the original patient charts
into the Questionnaires.

3. Results

3.1 JSP3 Project

Fig. 1 shows exemplarily an individual clinical course in a day-to-day analysis by the
visualisation of the course of neutrophils, lymphocytes and thrombocytes of a male patient
exposed to 4,9 Gy (based on chromosomal aberrations in peripheral blood lymphocytes).
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Fig. I: Blood parameters in follow-up
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In the same way health dynamics for an individual patient and for a group of patients can be
presented. This data can also be used for decision support by providing case histories for
comparision when a quick decision is necessary e.g. whether the patient has sufficient
residual haematopoietic capacity to survive with conventional supportive care or requires
intensive, sophisticated treatment in specialised centers, which may include bone marrow
transplantation and/or treatment with hematopoietic growth factors.

3.2 An excerpt of data analysed in Moscow and in Kiev.

Eyes

In a subgroup of 89 patients cataract formation of different etiology has been found in 14
patients, 7 patients suffered from a radiation cataract.

Cardiovascular disorders

There is an increase in diseases of the cardiovascular system like hypertension and/or
ischaemic heart disease for every group and in both centers. Fig. 1 shows data of patients
beeing treated in Kiev.
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Fig. 2: Dynamics of cardiovascular system disorders

Digestive disorders

In both centers a steady increase of digestive disorders like gastritis, gastroduodenitis,
cholecystitis, erosions, ulcers have been noticed for all groups. The highest increase was
found in the group with the lowest radioactive burden.

Skin disorders
After exposure to beta and gamma irradiation local (atrophy, hyper-Zhypopigmentation,
teleangiectesia, peeling) and generalised skin injuries (severe dermatofibrosis, atrophy,
hyperkeratosis, chronic ulcers, hypo-/hyperpigmantation) have been found. Malignant
transformations did not occur so far.

Clinical and social performance
The clinical performance was rated according to the Karnofsky score. Information was also
requested for social activity as work attendance. These data are based on last known data

- 631 -



(1993) of a subpopulation of 89 patients. Patients from the non-confirmed group and
patients with ARS III have a very low Karnofsky performance score of about 60%. Patients
with ARS H and ARS HI recovered well with a Karnofsky performance score of nearly
80%. Additionally, working ability has been in sequence 35%, 70%, 60%, 35% (part-time)
and 0%, 37%, 13%, 0% (full-time).

Conclusions

With continued observations it becomes apparent that radiation exposure through the
Chernobyl accident caused significant acute, delayed and chronic toxicity. In this paper we
present our approach for scientific analysis of the health status of the described population.
Further investigations are needed to elucidate the mechanisms and aetiology of the
described health effects and to improve consequently the outcome of radiation exposed
persons.
As consequence conclusions in following fields can be drawn:
• Understanding of pathophysiological mechanisms

• Determination of biological indicators that are of predictive value for development and
occurance of neoplastic and non-neoplastic late effects

• Improvement of existing and development of new approaches to assess the extent of
radiation injury to every organ systems, using molecular, cellular and cell system
oriented methods established in different Institutes in Western and Eastern Europe

• The extensive data will be collected and made available in a case-history oriented
database for irradiated individuals
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