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THE SIGNIFICANT INCREASE IN INCIDENCE OF GRAVES'
DISEASE IN EASTERN SERBIA DURING THE CIVIL WAR IN THE
FORMER YUGOSLAVIA (1992 TO 1995)

Nebojsa Paunkovic, Jane Paunkovic, Olga Pavlovic and Zeljka Paunovic

INTRODUCTION

The incidence of hyperthyroidism (autoimmune or not autoimmune), is influenced by numerous
geographic, social, racial and other factors (1-5). It is expected that a population of the same
region in a limited period of time should have a relatively constant incidence of
hyperthyroidism. Some eventual changes in factors such as iodine prophylaxis in regions of
severe iodine deficiency would certainly influence this constancy (6,7). This article reports the
annual increase in the number of newly diagnosed Graves' disease patients (the most frequent
form of hyperthyroidism) in the region investigated.

METHODS

The continuous registration of all newly diagnosed patients presented annually for each year
from 1971 to 1996, for separate counties of Timok Region and for the whole region, was used
for this evaluation. Numbers are also presented as standardized incidence (per 100,000
citizens)(8). For better understanding, some geographic and population data are presented.
Graves' disease was diagnosed using routine clinical (diffuse goiter with hypermetabolic signs)
and laboratory findings (high thyroxine and triiodothyronine levels in blood) performed by
standard RIA. In some cases where a hypermetabolic state was not clearly found,
supplementary methods were used: FT,, FT3 and ultrasensitive TSH (Delfia Farmacia) or TRH
test (9). In a majority of patients (in all patients without ophtalmopathy or in cases where TSH-
receptor antibodies were not tested) **I and **™Tc thyroid uptake (10) and thyroid scintiscaning
were performed. Toxic adenoma was diagnosed by scintigraphy of the thyroid and visualisation
of suppressed paranodular tissue by TSH stimulation (11), or since 1988 by ultrasonography.
From 1986 to 1991, TSH receptor autoantibodies were tested by TRAK-Assay, Henning (12)
and from 1992 to 1994 thyroid-stimulating antibodies (TSAb) were tested by cyclic adenosine
monophosphate (CAMP) generation in porcine thyroid cell suspension (13,14).

RESULTS

The Timok Region is a geographic entity in eastern Serbia (Yugoslavia). The northern border of
the region is the Danube River (borders Romania); the eastern border with Bulgaria is the
Balkan Mountain; the southern border is the Tresibaba Mountain, which separates Timok
Region from the Region of Nish; the Kucaj Mountains separate the region from central Serbia.
The Timok Region consists of seven counties. In 1971, the region was united with the City
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Center of Zajecar, and in 1992, it was divided into two regions (Zajecar Region and Bor
Region). In Figure 1, geographic data, population and territorial organization of Timok Region
are presented.
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FIG. 1. Geographic data, population, and territorial organization of Timok Region.

In the period investigated, all diagnosis, therapy and clinical control of practically all thyroid
patients from the Timok Region were performed in the Service for Nuclear Medicine in
Medical Center in Zajecar. In the last few years, some patients were treated in Medical Center
Bor, but the diagnosis and registration of the patients was still performed in Medical Center in
Zajecar.

The total number of annually registered Graves' disease patients for the integral region and
central Zajecar County are presented in Figure 2.
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FIG. 2. Number of annually registered patients with Graves' disease for Timok Region and County Zajecar.

The standardized incidence (number of newly diagnosed patients per 100.000 people) for the
Timok Region and Zajecar County is presented in Figure 3.
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FIG. 3. Standardized incidence (number of newly diagnosed patients per 100,000 people) of Graves’ disease for Timok Re-
gion and County Zajecar.
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The possible influence of the quality of the registration technique on incidence of Graves'
disease is presented by comparative incidence of toxic adenoma (Plummer's disease) in Figure
4.
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FIG. 4. Standardized incidence of toxic adenoma (Plummer’s disease) for Timok Region and County Zajecar.

DISCUSSION

The incidence of Graves' disease in the first decade of investigated period (1971 to 1980) was
relatively low (8 per 100,000 people per year for Zajecar County and 5,56 per 100,000 people
per year for Timok Region). In the second decade, the incidence doubled (15,8 and 11,7
respectively), with a decline in 1992 and increase of the number in 1995 and especially in 1996
(55 per 100,000 for Zajecar County and 45,3 for Timok Region). The low number of newly
registered Graves' disease patients from 1971 to 1980 was due mostly to organizational
limitations. The Nuclear Medicine Service in Zajecar, where all registrations are performed,
was established in 1970, but the integrity of diagnostic and therapy procedures was not
established until the middle of that decade. In the second half of next decade (1986 to 1990), all
medical institutions in the region were united in one single institution and registration of
patients improved. However, the number of registered patients from Zajecar County not
influenced by organizational changes had the same tendency to increase. The decrease in
number of registered patients in 1992 is understandable. The United Nations sanctions against
Yugoslavia limited materials for diagnosis and disabled the majority of civil transport, so
patients did not have opportunity for medical service.

The extreme increase in incidence of Graves' disease during 1995 and 1996 is difficult to
explain. This increase is genuine and not a consequence of, for example, improved registration.
The incidence of Plummer's disease did not increase for the same period. This was not due to
increase in some other forms of hyperthyroidism such as silent thyroiditis. Practically all newly
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diagnosed patients with hyperhyroidism were tested for TSH-receptor antibodies or by
radioactive uptake tests (10).

The complexity of factors that influenced the population in the period between 1990 and 1996,
and maybe even earlier, should be studied very sistematically. The political and economic
situation characterizing this period was difficult: desintegration of the former Yugoslavia; war
in Bosnia and Herzegovina with significant impact on the population in Serbia where a majority
of the people were influenced by the war. Economic destruction with catastrophic inflation
should be emphasized. It was a period of prolonged stress for the entire pupulation, a
contraversial trigger factor for Graves' disease in numerous reports (1,15-17).

The iodine intake is also significant factor for consideration. During the period investigated,
many table salts of different origins were used for human and animal consumption, often
lacking any information about the content of iodine. In Timok Region, iodine deficiency was
never distinct, and iodine prophylaxis was continuously performed by iodination of table salts
(10 mg KI per kg of NaCl) since 1953 (18,19); and from 1993 iodination was increased to 20
mg Kl/kg NaCl (20). Unfortunately, »official« table salt was not always available in the period
1992 to 1995, and often was more expensive than imported salts of unknown origin or iodine
content (usually higher than 30 mg Kl/kg ). Correction of mild iodine deficiency in this region
should not have such influence on the significant increase in incidence of Graves' disease (21).
The lack of increase in incidence of Plummer's disease, reduces the significance of iodine intake
in the increase of Graves' disease influence (6).

The Chernobyl accident is also a factor that requires further analyses, considering the reports on
the effect of low radiation doses incidence of thyroid diseases (22). Reports on the effects of
much higher absorbed doses on population did not report an increase in Graves' disease
incidence (23).

ACKNOWLEDGMENTS

We are grateful to Professor Junji Konishi and Associate Professor Kanji Kasagi for their
support, encouragement and useful suggestions.

REFERENCES

1  Tunbridge WHG, Calowell G 1991 The epidemiology of thyroid diseases. In Bravermann LE, Utiger RD (eds)
The thyroid: A fundamental and clinical text, 6th ed. Lippincot, Philadelphia, p. 578.

2 Tunbridge WHG, Evered DE, Hall R, et al. 1997 The spectrum of thyroid disease in a community the Wickham
Survey. Clin Endocrinol 7:481-493.

3 Brownlie BEW, Wells E 1990 The epidemiology of thyrotoxicosis in New Zealand: Incidence and geographical
distribution in North Canterbary . 1983-1985. Clin Endocrinol (Oxf) 33:249.

4 Berglund J, Ericsson UB, Hallengren B 1996 Increased incidence of thyrotoxicosis in Malmo during the years
1988-1990 as compared to the years 1970-74. J Intern Med 239:57-62.

5  Wong GW, Qwok My, Ou Y 1995 High incidence of juvenile Graves' disease in Hong Kong. Clin Endocrinol
(Oxf) 43:697-700.

6  Schroeder F 1989 Manifestation of hyperthyroidism before and following alimentary iodine administration.
Follow-up studies in Branderburg. Z Gesamte Inn Med 44:229-232.

7  Galofre JC, Garcia Mayor RV, Fluiters E, at al. 1994 Incidence of different forms of thyroid dysfunctions and its
degrees in an iodine sufficient area. Thyroidology 6:49-54.

8  Hill AB 1991 Principles of Medical Statistics, Griffin, London.

9  Paunkovic N., Pavlovic O, Paunovic R 1979 The functional state of thyroid gland in patients previously treated
with radioiodine for hyperthyroidism and unresponsive to thyrotropin-releasing hormone. Radiol lugosl 13:495-
498.

10  Paunkovic N, Paunovic J, Pavlovic O 1991 Evaluation of autoimmune stimulation of thyroid by “™Tc
pertechnetate uptake test. Radiol lugosl 25:43-46.

THYROID, 8(1):37-41,1998.



Peto poglavlje: Epidemiologija tireoidnih oboljenja 231

11

12

13

14

15

16
17

18

19

20

21

22

23

Ingbar SH, Woeber KA 1968 The thyroid gland, In: Williams RH (ed) Textbook of endocrinology, WB Saunders
Company, Philadelphia, p. 227.

Paunkovic N, Miladinovic J, Pavlovic O 1986 Determination of TSH receptor autoantibodies in different phase of
Graves'-Basedow disease. Nucl Med 25:A 129.

Kasagi K, Konishi J, Arai K, et al 1986 A sensitive and practical assay for thyroid-stimulating antibodies using
crude immunoglobulin fractions precipitated with polyethylene glycol. J Clin Endocrinol Metab 62:855-861.
Paunkovic JS, Paunkovic N, Nikolic K 1995 A simple method for measurement of TSH-receptor antibodies in
thyroid cell suspension. Eur J Nucl Med 22:932.

Leclere J, Germain M, Weryha G, et al 1991Role of stressful life-events in the onset of Graves' disease. 10,
International Thyroid Coneference, The Hague, Abstract 100.

Winsa B, Adami HO, Bergstrom R, et al 1991 Sressful life-events and Graves' disease. Lancet 338:1475-79.
Sonino N, Girelli ME, Boscaro M, et al 1993 Life-events in the pathogenesis of Graves' disease. A controlled
study. Acta Endocrinologica 128:293-296.

Ramzin S, Kicic M, Djordjevic S 1961 The effects of iodine prophylaxis in Yugoslavia. Second Yugoslave
Symposium of Endemic Goiter KOMNIS, Zagreb p.15.

Buzina R 1970 Teh years of goiter prophylaxis in Croatia, Yugoslavia. Am J Clin Nutr 23:1085.

Sinadinovic J, Han R Stojanovic D, et al 1993 Some current problems of iodine prophylaxis in Yugoslavia and its
improvement, In: Delange F, Dunn JT, Glinoer D (eds) lodine Deficiency in Europe: A continuing Concern.
Plenum Press, New York, p.43.

Baltisberger BL, Mider CE, Burgi M 1995 Decrease of incidence of toxic nodular goitre in a region of
Switzerland after full correction of mild iodine deficiency. Eur J Endocrinol 132:546-549.

Kinalska 1, Zonenberg A, Telejko B, et al 1992 Epidemiology of thyorid disease in the population of the Sejny
Community after atomic catastrophe in Chernobyl. Endokrynol Pol 43:385-391.

Nagataki S, Shibata Y, Inoue S, et al 1994 Thyroid diseases among atomic bomb survivors in Nagasaki. JAMA
272:364-370.

THYROID, 8(1):37-41,1998.



