International Federation of Red Cross and Red Crescent Societies  

Delegation in Minsk

Chernobyl Humanitarian Assistance and Rehabilitation Program

Data Analysis 

on ongoing screening 

of population having undergone radioactive irradiation

due to Chernobyl power station accident

in Belarus, Russia, and Ukraine

April 2003

Minsk

Introduction

April 26, 2003 is a 17-year anniversary of the day when the most massive nuclear accident in history happened at the Block IV of Chernobyl power station. Due to it millions of human lives changed drastically.

At present the scientific world has better weighed evaluation of the situation in April 1986. Reasons for the accident became clear, realized radiation risks have been analyzed; probability somatic and remote (genetic) impact on population health has been estimated. Regardless of the extent to which discharges of daughter decay products affected population health, counteractions – e.g. evacuation, restrictions put on agricultural and other labor activity, especially contradictory information in the media within the first days, changed the existing lifestyle of people, especially that of rural residents. The "secrecy mode" having lasted for four years, along with absence of special knowledge in radiology and dosimetry, caused a psychosocial distress in the population.

The psychological component expressed itself in the following way: people found themselves in an unusual situation, under influence of an unknown factor which was not perceived by sensory organs while many sources of information extensively elaborated on its possible impact. People tend to trust exaggerating opinions and expressions about the impact severity or non-confirmed data about the consequences of radiation.

Collapse of the Soviet Union and deterioration of economic circumstances made the accident a catastrophe for millions of people inhabiting contaminated territories. All that transferred regular people into category of «those having suffered from Chernobyl accident».

To change the situation, first of all, one needs to clarify what current and future risks affect those people's lives. What needs to be done in order to improve their lives? 

Radiation conditions

As a result of de-capsulation of the Chernobyl power station Block IV, about a thousand of daughter "nuclear fuel cycle" products have been discharged into the environment. They continued to be released within the next 10-12 days.

Total activity of all radioactive material emitted into the atmosphere constituted about 12 Exo Beckerel, including 7 Exo Beckerel of inert gases activity.

Main dose-comprising radionuclides during the "acute period of the accident" are represented in Table 1.

	Nuclide
	Half-decay period
	Activity (PBk)

	33Xe
	5.3 days
	6 500

	131I
	8.0 days
	3 200

	134Cs
	2.04 years
	180

	137Cs
	30 years
	280

	132Te
	78 hours
	2 700

	89Sr
	52 days
	2 300

	90Sr
	28 years
	200

	140Ba
	12.8 days
	4 800

	95Zr
	1.4 hours
	5 600

	99Mo
	67 hours
	4 800

	103Ru
	39.6 days
	4 800

	106Ru
	1 year
	2 100

	141Ce
	33 days
	5 600

	144Ce
	285 days
	3 300

	239Np
	2.4 days
	27 000

	238Pu
	86 years
	1

	239Pu
	24 400.0 years
	0.85

	240Pu
	6 580.0 years
	1.2

	241Pu
	13.2 years
	170


Almost two thirds of all Cesium emitted is concentrated in Ukrainian, Belarussian, and Russian territories.

The most contaminated territory is an Alienation Zone (30-km Zone) around the Chernobyl power station. In 1986, all population has been moved from this zone, and all economic activity has been stopped. 

At present the main radionuclides accountable for contamination of the Elimination Zone are 137Cs (gamma-radiator), 90Sr (beta-radiator), and alpha-radiating transuranic elements 238,239,240Pu, 241Am. Their amount constitutes over 20 Peta Bk.

Currently 137Cs is accountable for 90% of external and internal irradiation of the staff working in the Elimination Zone, and for 90% of internal irradiation of the population inhabiting contaminated areas (they receive it with locally produced contaminated foodstuff, milk, mushrooms, wild berries, and meat of wild animals).

The main amount of radioactive material is still within the Sarcophagus; it consists of about 200 tons of irradiated and fresh nuclear fuel mixed with other materials. Total activity of those materials constitutes 700 Peta Bk.

After Chernobyl power station has been closed in 2001 and research has been undertaken to investigate status of the Sarcophagus, it has been established that it represents a potentially hazardous object where main hazards are related to:

· possible discharge of radioactive dust out of the Sarcophagus;

· radioactivity discharge (in liquid phase) outside of it and getting into underground waters and the Pripyat river.

Status of the Sarcophagus and course of processes which make its environment protection characteristics weaker set a range of objectives before the Government of Ukraine related to constructing additional cover.

The radiation effect on a human is defined by the dose of external and internal irradiation. So-called "Clean-Up Participants" received the highest doses. Total number of those in the former Soviet countries is about 600 000 persons. Average doses for Clean-Up Participants constituted 100 mSv, 10% of those received ca. 250 mSv, and some percentage received over 500 mSv.

During the accident 470 persons have been present at the Chernobyl power station. Out of those 134 received a radiation dose that promoted the development of acute radiation disease. 26 people died within first four months. 2 persons died of burns, 1 person – of coronary thrombosis. Within the first 10 years after the accident, out of 106 patients with acute radiation disease 14 persons died of conditions having no direct relation to irradiation.

At present about 7 million people inhabit those territories in three countries which underwent radioactive contamination.

Chernobyl Humanitarian Assistance and Rehabilitation Program

By 1990, situation analysis has shown that own capacity of the former Soviet Union Government is insufficient for effective accident impact mitigation. 

In response to its address to the international community, international experts were sent by MAGATE, WHO, UNESCO, and International Federation of Red Cross and Red Crescent Societies.

The Chernobyl Humanitarian Aid and Rehabilitation Program started its development in 1990 when three republics having suffered from the accident were visited by the first evaluation mission of international experts. The initiative belonged to the International Federation of Red Cross and Red Crescent Societies.

An address to the donors allowed for raising funds sufficient for procurement of 350 ALNOR dose meters and 12 LB-200 food monitors.

That allowed for creation of Red Cross Dosimetric Posts Network. Its work was aimed at providing the population with independent and valid information on their living and working conditions under radioactive contamination.

In November 1991, 24 Red Cross activists from Belarus, Russian Federation, and Ukraine passed through the in-service training in Hamburg. In December 1991, National Red Cross Federations of Belarus, Russia, and Ukraine received 6 Mobile Diagnostic Laboratories (MDL) based on the Mercedes-Benz 410 D vehicles in their disposal. Initially MDLs were distributed the following way: Belarus – Gomel, Mogilev; Russia – Bryansk, Kursk; Ukraine – Zhitomir, Rovno. Equipment of those MDLs allowed to measure gamma background levels as well as surface contamination with alpha- and beta-radiating nuclides; to monitor foodstuff contamination: to determine radio-Cesium build-up levels in the body, and to carry out clinical blood analysis as well as urinalysis.  

That was how a dosimetric stage of Chernobyl Program started out. The main goal for that time was to provide aid to remote area population having suffered from the accident. That aid was aimed at providing information on radioactive contamination levels of locally produces foodstuff and drinking water. Among the remote areas the Program covered those inaccessible for official agencies due to lack of funds as well as up-to-date dosimetric/radiometric equipment.

According to the results of these examinations, specific recommendations were being given to the population regarding safe living conditions, irradiation prevention, and healthy nutrition. Patients with build-up levels above the established norms were referred to health care facilities for further examination and proper treatment administration. 

Volume of work carried out by RC MDLs' teams within the 1992 – 1995 period is presented in tables below.

Table 2: Gamma-radiation (ALNOR)

	MDL
	No. of tests
	Levels of gamma-radiation, mSv/h

	
	
	min
	max

	Gomel
	4007
	0.06
	2.2

	Mogilev
	6096
	0.07
	0.55

	Bryansk
	19396
	0.05
	0.96

	Kursk
	8096
	0.06
	0.23

	Zhitomir
	12724
	0.07
	2.3

	Rovno
	7702
	0.04
	0.73

	              Total
	58021
	
	


Table 3: Surface contamination by alpha-beta radionuclides (MINICONT)

	MDL
	No. of tests
	Levels of α + β (imp/s.cm2)

	
	
	min
	max

	Gomel
	4459
	2.0
	300

	Mogilev
	4795
	2.0
	200

	Bryansk
	973
	0.7
	90

	Kursk
	6761
	2.0
	200

	Zhitomir
	6484
	0.1
	130

	Rovno
	5251
	0.1
	110

	              Total
	28723
	
	


Table 4: Number of food tests and results exceeding normal limits (LB-200, Bk/kg/l)

	MDL
	No. of tests
	Levels of α + β (imp/s.cm2)

	
	
	min
	max

	Gomel
	4459
	2.0
	300

	Mogilev
	4795
	2.0
	200

	Bryansk
	973
	0.7
	90

	Kursk
	6761
	2.0
	200

	Zhitomir
	6484
	0.1
	130

	Rovno
	5251
	0.1
	110

	              Total
	28723
	
	


Table 5: Levels of incorporated 137Cs activity and internal doses (WBM HERFURT)

	MDL 
	Total number of tests
	Number of tests exceeding norm
	Activity, kBk
	Dose, mSv

	
	
	
	Adults
	Children
	Adults
	Children

	
	
	
	min
	max
	min
	max
	min
	max
	min
	max

	Gomel
	26896
	243
	1
	336
	1
	42
	2
	10000
	3
	3390

	Mogilev
	28936
	571
	1
	72
	1
	16
	1
	3200
	7
	625

	Bryansk
	28701
	1662
	1
	196
	1
	134
	7
	9810
	5
	10000

	Kursk
	19766
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Zhitomir
	28478
	977
	1
	210
	1
	85
	1
	10000
	4
	5000

	Rovno
	38143
	9066
	
	195
	
	53
	9
	9000
	10
	5323

	              Total
	170920
	12519
	
	
	
	
	
	
	
	


Results presented in tables above show that over 58 thousand measurements of gamma background and about 29 thousand measurements of surface contamination allowed to provide the population with complete information on radiation conditions they lived under. The same numbers of locally produced foodstuff examinations allowed to give recommendations to the population regarding how to avoid internal build-up of radio Cesium, thus avoiding preventable internal irradiation of population, especially children.

Out of 170920 people examined for RPC (Radiating Particles Content), in 12519 (7.3%) excess of incorporated radio Cesium has been found. Lists of those persons have been passed to local authorities and health care bodies in order to ensure protection measures and clinical checkup, as well as their health status monitoring in the future.

Work carried out by RC MDLs within that period allowed to substantially decrease psychosocial load on the population that experienced special tension within first years after the accident. 

Clinical screening

In 1992 – 1993, first official announcements regarding registering and establishing the Thyroid Cancer diagnosis among the inhabitants of contaminated areas, clean-up participants, and evacuated persons appeared in scientific medical publications. 

The Federation developed interest to that evidence, and at the end of 1993 USD devices Aloka-210 SD with thyroid and abdominal sensors have been purchased for all laboratories at the expense of Dutch RC. With that purpose, an USD Physician position has been introduced at all RC MDLs. 

In March 1994, two more positions for an Internist and an Endocrinologist have been introduced at MDLs.

That was how the second Program stage – Clinical Screening of Affected Population  – has started. 

Main objectives of the Stage II were as follows:

1. Provide the population with independent data on contamination of the environment, foodstuff, and drinking water and, in extreme cases, inform all levels of authority.

2. Provide the population with valid information on their health status, especially that of children.

3. Start forming a database of detectable clinical pathologies among the affected population.

4. Carry out awareness work and give recommendations to the population regarding prevention of negative effect of radiation.

5. To compensate for an internal irradiation dose, distribute milk powder and vitamins among the population.    

During the Chernobyl Program implementation and after receiving independent data, the level of trust increased among the population, especially in remote areas, against the background of deepening economy crisis and shrinking of health care services. 

From the very beginning of Chernobyl Humanitarian Assistance and Rehabilitation Program, there were four main reasons that made it unique:

· The Program directly serves the most remote areas, providing the opportunity to examine the population on-site where they live and work;

· Medical care is provided to both adults and children;

· Within the framework of the Program, work is being carried out to alleviate distress caused by fear of radiation-related illnesses. This is being done through informing the population immediately on clinical checkup results and environment status, as well as through giving recommendations regarding safe living conditions;

· The neutrality principle maintained by the Program allows it to enjoy trust of three countries and exert coordinated activities in Belarus, Russia, and Ukraine.

Uniqueness of the Program and its implementation expertise allows to use it in similar situations (in 1993, the program experience has been used in Chelyabinsk region in the territories affected by the accident at Mayak Scientific/Production Facility in 1957).

*In 2000, an attempt has been made by National Red Cross and Red Crescent Society of Kazakhstan to launch a similar program in the area of Semipalatinsk nuclear experiment ground.

After two evaluation missions carried out by experts from ECHO Humanitarian Office and IFRCS in 1996, the framework of the Program was modified. Due to the fact that radiation conditions have stabilized, reaching pre-accident figures in some regions, population interest towards dosimetric and radiometric research has decreased. For that reason a decision was made to shrink dosimetric component and move directly to medical screening. Results obtained by Kursk RC MDL showed that within the entire period no cases of breaking allowed limits were notified with regard to environmental conditions, foodstuff, drinking water, and internal build-up of radiating Cesium in the body. Population screening results showed that morbidity data did not differ from that before 1986, and incidence of pathologies, most probably, was accountable to local living conditions. At the session of the International Chernobyl Coordination Committee a decision has been made to limit the scope of Kursk RC MDL work from January 1, 1998 and to open the new RC MDL in Brest region.   

In 1997, 6 Volkswagen vehicles, 6 USD scanners, blood and urine analyzers have been purchased at the expense of donor funding.

Database formation on medical screening results was started in 1994; in 1997 data format has been modified to reach compliance with the International Classification of Diseases (ICD-10).

Total numbers of population examined within the 1994 – 2002 period are presented in Table 6:

	RC MDL
	Examined in total 
	Including:

	
	
	adults
	children

	Brest*
	91389
	54890
	36499

	Gomel
	77484
	36744
	40830

	Mogilev
	120125
	73573
	46552

	Bryansk
	102679
	42351
	63328

	Kursk**
	28382
	14069
	14316

	Zhitomir
	110376
	36057
	73719

	Rovno
	115042
	40261
	74781

	Total
	645477
	297945
	350025


     *   Brest RC MDL started its work from January 1, 1997. 

     ** Kursk RC MDL stopped working from January 1, 1998.

Moving to analysis of collected clinical statistics, it is worth mentioning that last 6-month data generalization applied to 1995 – 2001 period. Due to absence of Medical Program Coordinator, such data was not generalized anymore, except collecting monthly reports on total numbers of population examined and cases of thyroid cancer detected. Therefore, the table attached below shows the number of population examined and the number of patients diagnosed with various somatic ("general") pathologies:

Table 7: Data for 6 months of 1995 – 2001 period

	RC MDL
	Examined in total 
	Including:

	
	
	Adults
	Pts diagnosed
	%
	Children
	Pts diagnosed
	%

	Brest
	
	21959
	14749
	67.2
	11769
	8748
	74.3

	Gomel
	
	21496
	14993
	69.7
	25754
	16452
	63.9

	Mogilev
	
	27412
	21358
	77.9
	21437
	12850
	59.9

	Bryansk
	
	17214
	13753
	79.9
	24884
	20522
	84.5

	Zhitomir
	
	13946
	11111
	79.7
	34925
	20634
	59.1

	Rovno
	
	15489
	11238
	72.6
	34034
	21924
	64.4

	Total
	
	117516
	87202
	74.2
	133503
	101130
	64.4


As seen from the above table, during the course of screening high percentage of persons diagnosed with certain pathology, as well as those in need for additional examination and in-patient treatment, is noted among all RC MDLs. The percentage among adults ranges from 67.2% in Brest region to 79.9% in Bryansk region; among children, respectively, from 59.1% in Zhitomir region to 84.5% in Bryansk region. In other regions these indicators are approximately at the same level. However, one needs to take into account that this data represents real figures only. It would not be correct enough to compare this data (as well as that presented below) with certain region. Because in such a case 137Cs contamination levels, 137Cs  "biological chain" transfer coefficients, internal and external irradiation doses, living and working conditions, ethnical nutritional habits, psychosocial status, economic conditions, etc. are not taken into account.

Among the medical screening data, it is impossible to trace clear dynamics of certain incidences' rise. This dynamics has undulating nature with single peaks by classes of diseases in single years.  

While it is possible to make comparative analysis of detected morbidity using the data of other five RC MDL, the data on Brest RC MDL work is presented only for a 3-year period, which makes its statistics invalid. Moreover, in 1998 the Brest RC MDL

 worked in Stolinsk district, in 1999 – in Luninets district, and in 2001 – in Pinsk and in Stolinsk again. No inferences regarding separate districts and settlements would be presentable. For instance, in 1998 the index for blood and hemopoetic system pathology among the adults constituted 803 (135.7 per 1000 of those examined) whereas in 2001 this index was 253 (39.6 per thousand ex.). Among children the indicator for the same class of diseases in 1998 was 391 (140.0 per thousand ex.) whereas in 2001 it reached 398 (173.5 per thousand ex.).

Endocrine disorders, including thyroid gland pathology, represent the characteristic pathology type with a trend towards incidence growth:
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Analyzing other pathologies, one can see that other classes of diseases also display the incidence growth trend. The indicators for pathology detected are given per 1000 of persons examined. 1995 data is compared with that of 2001. 

Thus, nervous system disorders in Brest region grew from 39.9 to 270.0 per 1000 of adults and from 4.3 to 13.9 among children. In Gomel region growth was noted from 109.9 to 112.1 among adults; in Mogilev – from 11.2 to 75.5 in adults and from 8.2 to 44.5 in children. In Rovno the indicator grew from 51.8 in adults and from 22.3 to 56.0 in children.   

Circulation system disorders displayed detected incidence growth among children in Brest, Gomel, Mogilev, Zhitomir, and Rovno regions. The growth was from 101.3 to 122.5; from 32.1 to 154.8; from 51.0 to 65.7; from 2.4 to 56.2; and from 116.6 to 178.4, respectively.

Respiratory system disorders:

Brest: 

adults from 74.4 to 136.2, children from 68.3 to 210.5

Gomel: 
adults from 61.5 to 106.8, children from 77.6 to 189.3

Mogilev: 
adults from 17.5 to 67.9,   children from 9.7 to 72.0

Bryansk: 
adults from 37.6 to 78.2,   children from 75.0 to 107.5

Zhitomir: 
adults from 26.9 to 242.1, children from 26.9 to 242.1 

Rovno: 
adults from 99.0 to 119.3, children from 250.3 to 160.8

Digestive system disorders:

Brest: 

children from 87.4 to 126.0

Gomel: 
children from 52.7 to 136.1

Mogilev:
children from 33.5 to 162.2

Zhitomir: 
adults from 99.5 to 100.2,  children from 17.5 to 126.9.

Among population groups having undergone the influence of radioactive accident factors (clean-up workers, residents) growth of somatic ("general") pathology is noted by separate classes of diseases – especially with respect to cardiovascular disease, neurological and mental disorders, and digestive system disorders. However, no evidence on dependence between the incidence growth and radiation levels is observed in scientific publications. That might mean that health status impairment in persons affected by the accident has multi-factor nature and, first of all, is due to adverse effects of environmental/genetic and socioeconomic factors. At some extent the incidence growth might result from more detailed clinical examination (in this case, MDL screening).

At the same time, one needs to take into consideration that under present socioeconomic conditions cause-of-disease issue has high social importance for many patients identified, as well as for MDL physicians. Materials gathered through a range of years by RC MDL staff should cover two sides of the matter important for staff members.       

First, how the specific effects of accidental irradiation on people's health manifested (or continue to manifest) themselves, and at what extent.

Second, what is the initial nature of those disorders – radiation, other factors exerting influence at the same time, or a combination of both.

As shown by the statistics, numbers of pathologies detected during the course of screening do not differ from those identified by professionals involved in practical health care. However, studies undertaken by Ukrainian researchers within the 1987 – 2000 period demonstrate that blood and hemopoetic system disorders in adults grew 4.5 times, in children – 3 times; nervous system disorders – 6.9 times in adults and 2.3 times in children; endocrine disorders – 2 times in adults and  2.3 times in children (including thyroiditis - 8.9 times in children). Medical statistics obtained by practical health care institutions, as well as numerous morbidity studies done by national and international experts, show that existing incidence levels is approximately the same also in regions that did not undergo radioactive contamination. Scientific publications contain extensive debates taking place around this evidence. The majority of those debating stick to the following opinion (quote): "… Level of somatic morbidity observed in some regions and settlements is, most probably, formed not by direct influence of the radiation factor but by existing psychosocial pressure on the population. Constant tension with highest probability is the main reason for illness. Against the background of unstable economic situation, inadequate income levels, constant salary and accident compensation debts, loss of job market and increasing unemployment, and insufficient medical care compose the main reason for incidence growth. Subconscious sensation of hopelessness is aggravated by growth of bad habits which also contribute to deterioration of health status of the affected population." (End of quotation).     

Despite that, actions taken by RC MDL staff justified the volume of work donors set before them. RC MDL succeeded in moving medical care closer to sites where the affected population lived and worked. The fact that examination results were given directly to people, along with supplies of powdered milk, vitamins, and especially L-Thyroxin, caused even more trust to the Red Cross activity. 

During the entire period of Program implementation, actions taken by RC MDL, in fact, compensated for medical examination deficiency in the affected regions. For instance, in Brest region, due to absence of specialized health care facilities intended for serving population, only RC MDL staff visits the most remote villages. Within the short period of time the screening technique has advanced from regular medical checkup to mastering fine-needle biopsy. That allowed to increase the effectiveness of RC MDL work on thyroid cancer detection dozens times. 

In Ukraine, only two RC MDL (Rovno and Zhitomir) perform field trips to most remote villages with the purpose of medical screening. Extremely limited budgeting of practical health care, absence of funds for portable equipment, reagents, and fuel procurement, as well as for staff subsistence during trips, does not allow to carry out this type of work. Gradual shift of Ukrainian health system towards market relations does not provide population with the opportunity to get "free" medical care they are used to. Only RC MDL staff, at the expense of donor funding, is able to compensate for this deficiency.

Slightly different, but relatively similar situation takes place in Gomel region. Several international projects were executed there within years having passed after the accident. These projects (run by Sasakawa Foundation, IFECA, UN, UNECSO, and many other agencies) are aimed at investigating the impact of Chernobyl accident. At present the Belarussian-American Program on long-term accident impact research is launched in the region. In fact, this Program implies investigating cases of radiation-induced thyroid cancer among the "risk group" aged 0-18 at the moment of accident. Besides that, the newly opened Center of Radiation Medicine and Human Ecology, in addition to RC team, has 4 mobile medical teams. These teams are intended to provide annual specialized medical checkup of the population.  

THYROID PATHOLOGY

It is acknowledged that development of thyroid pathology and subsequent thyroid cancer development is caused by irradiation with radioactive iodine-131 (131I ). Amounts of radioactive iodine emitted and its physical characteristics are presented in Table 1. Short-life iodine isotopes were getting into the body with food (milk) and also through upper airways during breathing. According to the opinion of leading path morphologists of present time, iodine-131 was accountable for statistically valid growth of thyroid carcinoma in three countries.

Radioactive iodine-131 presents hazard because after being absorbed by the body it selectively accumulates itself in the thyroid gland. Especially active build-up of 131I in the thyroid takes place in endemic regions where levels of stable iodine in the environment are insufficient. In such a case it forms an irradiation dose in the thyroid gland whose average mass ranges from 20 to 30 g.

Due to high temperatures in the destroyed reactor, iodine-131 has spread itself all over the territory; this phenomenon is currently known as "iodine attack". 

There is direct dependence between thyroid irradiation doses and valid thyroid cancer growth in regions affected by Chernobyl accident.  

Belarus. Highest levels of radioactive iodine precipitation are noted in Bragin, Vetkov, Hoynik, and Narovlya districts of Gomel region. In these areas ground precipitation density for iodine-131 constituted 37000 kBk/m2, and in Chechera, Kormyak, Buda-Koshelev, and Dobrush districts - 18500 kBk/m2.

In Mogilev region soil content of iodine-131 in Cherikov and Krasnopolsk districts ranged from 5550 to 11100 kBk/m2. 

In Brest region (Pinsk, Luninets, and Stolinsk districts) radioactive iodine levels were within limits of 5550 - 11100 kBk/m2. 

Respectively, the population of Gomel and Mogilev regions received high thyroid irradiation doses. Maximum doses are note among children in Hoynik district of Mogilev region. Dose interval for them was 0.1 to 5 Gray. Average irradiation doses for children in Gomel region ranged from 1.4 to 1.6 Gray. In 37.7% of cases thyroid cancer falls into the group of population who received irradiation dose of 0.3 Gray; 45.4% corresponded to the dose interval of 0.3 to 1 Gray, and 16.9% - to the dose over 1 Gray.

Russian Federation.  Irradiation doses received by population of Bryansk and Kaluga regions ranged from 10 milliGr to 2.2 Gr. 47% of population with a thyroid cancer diagnosis received the dose within the range from 0.2 to 2.7 Gr, and 53% - under 0.6 Gr. Within the 1975 – 1985 period thyroid cancer indicator constituted 1.4 per 100 000 of population. During the post-accident period (1986 – 2001) it grew from 3.3. to 8.1 per 100 000.

Ukraine. Thyroid irradiation dose ranged from 10-20 milliGr to 3.3 Gr. 20% of children received the dose of 1 – 1.5 Gr. The rest of thyroid cancer cases corresponded to dose interval under 1 Gr. The worst pathology is observed among children having received high irradiation doses. The proportion of those free from disease in this group never goes beyond the limit of 2.6 – 5%.

According to calculations made by Ukrainian Center of Radiation Medicine, irradiation doses received by children by age groups look as follows (Gray):

	Age, years
	Rural population 
	Urban population 
	30-km zone population 

	0 – 4
	3.94
	2.8
	2.86

	5 – 9
	3.71
	2.75
	3.19

	10 – 14
	3.71
	2.64
	3.29

	15 - 18
	3.86
	2.8
	3.32


 Thus, irradiation doses for rural children appear to be somewhat higher than those for urban ones and even those for children form 30-km zone. The latter could be explained by the fact that by May 30, 1986 virtually all population of 30-km zone has been evacuated. 

Analyzing thyroid pathology, one needs to note growth of separate disorders detected during screening. Reporting tables for 1997 – 1998 have been developed together with RC MDL physicians during the seminar held in Minsk in 1997. The table below presents dynamics of growth in detected conditions.

Table 8:

	Condition
	Brest
	Gomel
	Mogilev

	
	adults
	children
	adults
	children
	adults
	children

	Hypothyrosis
	5.7 – 7.8
	-
	1.1 – 4.1
	-
	2.5 – 4.3
	-

	Thyroiditis
	60.4 – 62.0
	1.4 – 8.3
	18.9 – 66.6
	2.9 – 8.1
	14.6 – 27.5
	-

	Nontox. diff. goitre
	-
	-
	-
	36.4 – 101.0
	109.6 – 112.6
	-

	Nontox.diff.nodul. goitre
	-
	-
	26.7 – 72.4
	-
	-
	-

	Nontox. nodule goitre
	134.9 – 142.2
	5.4 – 10.0
	34.1 – 115.3
	-
	61.4 – 98.2
	-

	Node of "cyst" type
	10.8 – 12.8
	-
	5.2 – 20.6
	-
	9.3 – 45.1
	-


Table 8 (continuation):

	Condition
	Bryansk
	Zhitomir
	Rovno

	
	adults
	children
	adults
	children
	adults
	children

	Hypothyrosis
	-
	-
	2.1-11.9
	-
	-
	-

	Thyroiditis
	9.5-76.6
	9.3-16.6
	3.7-27.1
	-
	-
	-

	Nontox. diff. goitre
	214.3-310.6
	-
	180.0-386.0
	272.7-522.9
	69.5-150.7
	117.5-358.2

	Nontox.diff.nodul. goitre
	-
	-
	79.7-105.0
	-
	-
	-

	Nontox. nodule goitre
	8.8-32.0
	-
	-
	-
	-
	-

	Node of "cyst" type
	22.1-22.4
	1.8-4.0
	-
	-
	-
	-


Data presented in Table 8 point that screening allows to detect thyroid disorders having clinical manifestations but never detected before. As it was mentioned above, the program did not imply any scientific goals. The program material displays relative data collected by RC MDL staff. Naturally, cases identified served only for presenting detected pathologies and helped the population to learn about their health status, as well as to take timely and proper treatment/prevention measures to prevent more serious diagnosis. With the help of screening it is possible to diagnose apparent thyroid disorders, and also detect those undiagnosed before - even among regularly examined population.  

Statistics on thyroid pathology detected during 1998 – 2002 period gathered by Brest RC MDL deserve much attention. Within this period 46.4% of adults, 30.4% of children, and 23.2% of adolescents were examined. 

Out of 22391 examined men risk group constituted 10926 (48.8%) while out of 38767 women  - 15430 (39.8%).

Distribution of examined population by age and gender looks as follows. Among male population  aged 0-18 16076 (43.0%) were examined; in age group 18 – 59 – 5491 (24.5%), and among those over 60 – 824 (3.6%). Among female population aged 0-18 16689 (43.0%) were examined; in age group 18 – 59 – 19860 (51.2%), and among those over 60 – 2218 (5.7%).

Numbers of thyroid pathology detected in age groups is distributed the following way (%):

Table 9:

	
	0-3
	4-7
	8-14
	15-17
	Risk group
	18-59
	Over 60

	Males
	17.3
	32.3
	31.7
	19.8
	21.6
	21.8
	27.9

	Females 
	15.9
	36.1
	39.7
	26.2
	29.0
	40.3
	69.7


On the whole, percentage of detected pathology in males constitutes: among children - 31.1%, among adults – 21.2%. Among females: children – 38.1%, adults – 39.1%.

Table 10: Distribution of nodular pathology (%): 

	
	4-7
	8-14
	15-17
	Risk group
	18-59
	Over 60

	Males
	0.06
	0.68
	2.95
	3.25
	9.2
	17.6

	Females 
	0.06
	1.52
	5.92
	7.63
	19.2
	40.2


Table 11: Distribution of nodular goitre by age and gender (%): 

	
	4-7
	8-14
	15-17
	Risk group
	18-59
	Over 60

	M
	Diff/Nod.goitre 
	0.06
	0.14
	0.16
	0.22
	0.8
	2.1

	
	Nodular goitre
	0
	0.54
	2.79
	3.0
	8.4
	15.5

	F
	Diff/Nod.goitre 
	0
	0.3
	0.5
	0.5
	1.0
	5.4

	
	Nodular goitre
	0.06
	1.21
	5.44
	7.1
	18.2
	34.9


Table 12: Incidence of thyroidites: 

	
	4-7
	8-14
	15-17
	Risk group
	18-59
	Over 60

	Males
	0.13
	0.44
	0.32
	0.48
	1.93
	2.55

	Females 
	0
	1.1
	1.84
	2.96
	9.46
	11.2


Table 13: Percentage of nodular forms of goitre detected in males and females : 

	
	0-3
	4-7
	8-14
	15-17
	Risk group
	18-59
	Over 60

	M
	Diff.goitre III
	0
	0
	0
	0
	0
	0.02
	0

	
	Diff.goitre IIB-I
	2.0
	3.0
	6.94
	1.74
	2.86
	2.1
	0.9

	
	Diff.goitre A
	15.0
	28.9
	22.8
	13.1
	13.2
	5.6
	1.6

	F
	Diff.goitre III
	0
	0.06
	0.03
	0
	0
	0.02
	0.32

	
	Diff.goitre IIB-I
	0
	5.5
	9.2
	1.6
	2.7
	1.0
	1.44

	
	Diff.goitre A
	15.9
	30.1
	26.8
	14.1
	12.4
	4.0
	0.95


The data presented in tables show that among males the percentage of detected general thyroid pathology lies within the limits of 17.7% (age group 0-3 years) to 32.3% (4-7 years), and in risk group it constitutes 21.6%. Among females this indicator ranges from 15.9% (0-3) to 69.7% (over 60). 

Nodular thyroid pathology dominates in the age group over 60 in both males and females and constitutes 17.6% and 40.2%, respectively. For the risk group it constitutes 0.48% in males and 2.96% in females.

The highest incidence of thyroidites is noted also in age group over 60:  2.6 for males and 11.2 for females. In the risk group it constitutes 0.5 and 2.96, respectively.

Age-related changes in thyroid gland tissue could be accountable for high incidence of the above-mentioned pathology in the age group over 60.

Thyroid cancer 

An opinion existed earlier that thyroid cancer is a relatively rare oncological pathology. However, it appears to be the most common form of cancer in children. But, regardless of more aggressive course than in adults, prognoses for children are more positive.  

Among people having survived atomic bombing in Japan, risk of thyroid cancer development has manifested itself at a highest extent in persons having undergone irradiation at the age under 10. The highest grade of risk has been noted 15-29 years after irradiation. But even after 40 years the risk remains increased.  

Iodine-131 is considered the main cause of radiation-induced thyroid cancer resulting from Chernobyl accident. By present, approximately 2000 cases of thyroid cancer have been registered among persons who were under 18 at the moment of the accident. All cases have been verified by an international group of pathologists. Various forms of tumors have been registered – by histological nature as well as by tissue coverage and metastases. Papillary cancer took place in most cases; it has the most favorable prognosis.

Presence of cause-effect relations between abrupt increase in thyroid cancer incidence in contaminated regions and radioactive material discharge as a result of the accident causes no doubt in anyone.

This conclusion remains true even when there is a need to take many uncertainties into consideration. Many of those are related to baseline incidence levels, screening impact, and relatively short period of observation. However, number of tumors detected sifnificantly exceeds forecasts (for no less than 10 years) based on previous observations. That is conditioned by the following factors: young age (primarily childhood) at the moment of irradiation, iodine deficiency, genetic predisposition, and unclear understanding of relative role of 131I, as well as its short-life isotopes (132I, 133I, and 135I) in irradiation. Mass screening of the population helped detect asymptomatic neoplasms. As a result, abrupt increase in thyroid cancer statistics has at some extent shortened the latent period. 

As seen from data collected by all 6 RC MDLs, 504 cases of thyroid cancer have been detected within the 1997 – 2002 period, including 443 cases in adults and 61 in children. 

Table 14:

	Years
	1997
	1998
	1999
	2000
	2001
	2002

	Cancer
	8
	48
	84
	80
	120
	164


Introduction of fine-needle biopsy technique at Brest RC MDL, as well as of monitoring and further observation over patients with nodular pathology, was an important accessory screening element. If a patient denied to participate in the manipulation, they were still left within "visual field" and could be administered the test if getting worse.    

Approximately 50% of all detected cases of thyroid cancer falls on Brest RC MDL which introduced thin-needle biopsy technique from February 2000. Initially biopsy has been performed in the field; but from 2002 a puncture biopsy unit has been set up in attachment to regional oncological dispensary. Due to that, patients diagnosed with nodular goitre should not have been going to Minsk anymore to undergo the test. That also allowed to increase patients' turnout 3.2 times (before that time, self-referral rate for patients in need for additional examination was 15-20%). For instance, in 2000, 57 patients (18.6%) out of those in need have referred for additional checkup. Out of 57 patients referred 28 underwent surgery after which 14 (50%) were diagnosed with thyroid cancer. Through 2001, 164 persons were identified as those in need for additional checkup. Out of them, 98 (59.8%) referred; out of those 98, 53 underwent surgery. The thyroid cancer diagnosis was established in 27 persons (50%). These indicators prove the cost-efficiency of this screening type; therefore, it deserves being introduced at all RC MDLs.

For the entire working period, the Brest RC MDL staff established thyroid cancer diagnosis in 191 patients, including 98 (51.3%) of those from risk group. 

Table 15: Incidence of thyroid cancer by age and gender (%): 

	
	4-7
	8-14
	15-17
	Risk group
	18-59
	Over 60

	Males
	0
	0.49
	0.58
	1.4
	2.6
	0.43

	Females 
	0
	0.41
	0.95
	1.1
	0.91
	0.91


As seen from Table 15, both males and females from age groups 8-14 and 15-17 can mainly be accountable for thyroid cancer incidence. It is worth noting that for women aged 15 – 17 the indicator is higher than for those over 60. It has been considered before that the male-female incidence ratio for thyroid cancer is approximately 1:3. The above table shows that for age group 8-14 this ratio is 1:0.8. Therefore, thyroid cancer incidence in Brest region is higher in men than in women.

The situation in Gomel Center of Radiation Medicine was already mentioned above. In Gomel region, RC MDLs are mainly used for solving an annual mass checkup problem. To prove that: in 2002, Gomel RC MDL staff identified 60 persons as those in need for puncture biopsy. But out of them, only 3 patients diagnosed with thyroid cancer did not belong to risk group.

Regretfully, the rest of RC MDLs do not collect similar statistics. Due to that statistical analysis appears to be impossible.      

conclusions 

1. The Program never implied any scientific goals with respect to researching clinical pathology detected through screening.

2. From the very beginning of the Program, its scientific approach was not based on monitoring health status of population groups in "control" and "clean" territories.

3. No scientifically justified differentiation between detected pathologies and their relation to radiation factor was made.

4. Density of contamination with 137Cs, as well as the population irradiation dose, were not taken into account. 

5. During the course of screening, there was no clear distinction between age groups of population examined. Distinction was only made for examination data within adult population (including adolescents) and children under 14 inclusive.

6. In all evaluation missions, main recommendation given by experts was to established control numbers of population being examined. The last two missions focused on presence of thyroid pathology - especially thyroid cancer among the risk group.

7. A question of epidemiological research of detected pathologies was never set. 

8. The process of collecting medical data (in forms presented in the report) was never monitored, commented on, or criticized by anyone.

9. There was no follow-up system for detected pathology, including both thyroid pathology and comparison with diagnoses established before (in case of repeated population checkup).

10. Reporting forms by classes of somatic diseases reflected only general numbers of patients identified, whereas baseline data were used by RC MDL staff only for reporting to Minsk Delegation on a monthly basis.

11. The database on registered primary cases was not maintained properly due to absence of specially designed PC software.

12. There was no monitoring of numbers of patients referred for additional checkup and treatment.

13. The effectiveness of screening as well as its results and further destiny of patients with certain pathology was not looked at.

14. No feedback system has been set up between RC MDL staff, regional and district Red Cross committees on one side and health care facilities on another side.

15. Further role of Red Cross was limited to distribution of powdered milk, vitamins, and L-Thyroxin.

16. The analyzed data cannot be used for further scientific research, but it could serve as a basis for the next Chernobyl Program revision, and also can be helpful for continuing and expanding effective medical care delivery to affected population.      

At the same time, scientific component of Chernobyl Program does have development capacity. But considering that, it is necessary to know who is going to be involved in this type of work: Red Cross Federation representatives, World Health Organization?

With respect to this direction, the following ways are proposed:

· Continue research on thyroid pathology among the affected population. Because, according to existing forecasts, growth of pre-cancer conditions (nodular forms of goitre, thyroidites, thyroid adenomas, diffuse and focal hyperplasia) - as well as that of thyroid cancer - can reach 10000 in the risk group. 

· Start epidemiological and clinical research on blood/hemopoetic system pathology among the population undergoing "chronic" internal irradiation, especially among children born after the accident. Attention should be paid to concealed forms of leukemia.

· Study health status of children born in families of clean-up participants, and also of those born to parents who received irradiation dose due to radioactive cloud passage.  

· Study immune status of affected population, genetic disorders in children as well as persons who were children at the moment of the accident. 

· Envisage new Chernobyl Program strategies through possible introduction of breast screening.

· Study psychosocial status of the population as a cause of general (somatic) pathology. 

Recommendations for further Program development:

1. Carry out detailed evaluation with regard to RC MDLs staffing (doctors, technicians). With this purpose, create working groups on evaluation with mandatory presence of a National Red Cross representative.

2. Discuss issues tackled at the least extent during special session of International Chernobyl Coordination Committee (ICCC). First of all, attention should be paid to reviewing approaches and creating the Program development strategy.

3. A range of consultations should be arranged at Ministries of Health of three countries to define goals and objectives, and also to discuss main points of draft Cooperation Agreements.

4. Prepare Cooperation Agreements on Chernobyl Program Implementation between:

· Representative Office in Minsk, National RC Societies, and Ministries of Health of Belarus, Russia, and Ukraine;

· Representative Office in Minsk, regional RC committees, and basis health care facilities involved in Program implementation.

5. In the Agreements, reflect the issues of:

· interaction between Ministries of Health, regional health care facilities, regional RC committees, and RC MDL staff;

· liability of parties;

· legal and social protection of RC MDL staff;

· maintenance of medical and accounting documentation in accordance with the effective Laws on health protection, orders, and other directive documents covering provision of medical services to the affected population;

· registering and monitoring patients referred for further examination and treatment;

· informing regional RC committees on treatment outcomes as well as on needs for medications (especially for people living alone, those with low income, and other socially important groups);

· forming a computer database on detected pathologies, adapting it to reach compatibility with systems existing in regional facilities (national and regional "Registries …");

· identifying focal points at  health care facilities to be responsible for carrying out this work;

· if necessary, in addition to existing documentation, developing "Additional Examination/Treatment Referral Sheets" as well as "Feedback Leaflets" intended for informing chairpersons of regional RC committees;

· putting responsibility for metrological provision of RC MDL diagnostic equipment on Ministries of Health;

· holding joint seminars and conferences;

· qualification training for physicians and nursing personnel;

· exchanging medical data and statistics.

6. Resume working groups' sessions (once in 4 months as a minimum), inviting chairpersons of regional RC committees, heads of RC MDL teams, head doctors of dispensaries (or other officials) to present their progress reports.

7. Twice a year as a minimum, hold ICCC sessions, inviting representatives of Ministries of Health (mandatory) to discuss unsolved problems and those emerging during Program implementation.

8. Introduce puncture biopsy expertise, as well as that on statistic accounting, gained by Brest RC MDL into practice of other MDLs. With this purpose, hold a conference.

9. If Program funding allows, purchase a laboratoty (THYRONET) equipped with fine-needle biopsy toolkit; manufacturer – Nycomed, representative office in the Republic of Belarus – 11 Internatsionalnaya st., 220030 Minsk. Tel. (017) 220-0163, 220- 0876, 220-0026).

10. Replace the existing ultrasound equipment at all MDLs with a portable LOGIC device. The LOGIC USD scanner has 7.5 mHz/6 cm and 10 mHz/4 cm transducers as well as the set of puncture biopsy headpieces. The HITACHI EUB –405 Plus device with similar makeup can be an alternative. 

11. Following recommendations of the last evaluation mission (to examine risk groups), shrink daily number of patients examined from 70 to 45-50 persons per day.

12. Ensure procurement of thin-needle biopsy toolkits.

13. Address the issue of re-training MDLs physician staff at the Research Institute of Radiation Medicine (or Endocrinology) – Kiev, Minsk, Obninsk - to agree upon. 

14. Ensure annual publication of scientific papers based on material collected by RC MDL staff.

15. Improve the information system to be used in the Program (especially for potential donors). 

Consultant 



Alexander Komov

Annex 1: 
Bibliography
1. Monthly progress reports of RC MDLs:

1.1. Results of dosimetric and radiometric monitoring of the environment (gamma background – MIRA 661, surface contamination with alpha-beta nuclides (239Pu + 90Sr) – MINICONT, foodstuff and drinking water – LB 200) and levels of radio-Cs build-up in the body (WBM).

*Data for 1993 – 1995 – thin red files, one for each MDL, available at Delegation in Minsk.

1.2.  Medical screening results for 1994 – 1995 period.

       *Data – big red files, available  at Delegation in Minsk.

1.3.  Medical screening results for 1996 – 2001 period.

       *Data – big blue files, available at Delegation in Minsk.

1.4.  Medical screening results for 2002.

       *Filed data  available at Kiev Office

1.4. Quarterly, semi-annual, and annual medical progress reports of RC MDLs

       * Files at Minsk Delegation/ Kiev Representative Office.

2. Materials of the 1st International Red Cross Conference (November 1993, Kiev)

* Files at Delegation in Minsk.

3. Materials of the 2nd International Red Cross Conference (April 1993, Gomel)

* File at Delegation in Minsk.
4. Reports of IFRCS evaluation missions (1993, 1996, 1999, 2002) and of ECHO evaluation mission (1996)

* Files at Delegation in Minsk/ Representative Office in Kiev.

5. Radiological Consequences of the Chernobyl Accident (1st International Conference, Minsk, Belarus, March, 1996.
6. 1st International Conference – "Radiation and Thyroid Gland Cancer" (Cambridge, 1998)

7. UN Report "Humanitarian Impact of Chernobyl Accident: Implementation Strategy" (UN-Web)  

8. Thyroid Cancer Statistics for the Republic of Belarus (Acad. E. P. Demidchik)

* The complete set of tables is on a hard drive of Nikolay  Nagorny's PC at the Representative Office.

9. Thyroid Cancer Statistics for Russian Federation (Bryansk region)

* The book (Ed. A.D. Proshin) is at the Representative Office.

10. Thyroid Cancer Statistics for Ukraine 

* The book (Ed. N.D. Tron'ko) is at the Representative Office.

11. Thyroid pathology statistics for Brest region

* Head of Brest RC MDL team Dr. Arthur Grigorovich has the data.

12. Problems of Chernobyl Accident Impact Mitigation in the Republic of Belarus (presentations at parliamentary hearings at the House of Representatives and National Republican Council of RB

* Dr. Arthur Grigorovich has the minutes.

13. Overview of Chernobyl Accident Conrequences and Impact Mitigation Programs (World Bank, 2000)

* Dr. Arthur Grigorovich has the publication.
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