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Features of prevention and rehabilitation of asbestos-related
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ABTOpap acOecT eHIIpiCiHAe ICTEHTIH JKYMBICKepiep/e acOecTke OailIaHBICTEI OONFaH OKIE aypyJapAblH
QJIIBIH ATy *OJIAAPEI MEH aibIBIKTHIPY/IBIH HETi3T1 JKaFAaiIapblH TYKBIPEIMIAisl. AcOecT acepiHeH OOoNFaH
aypysapibl JKOIOFa OapliblK MEIMLMHAIBIK JKOHE TEXHHMKAJBIK IIapanapibl YHAECCTIpyre aipbIKINa  KOHUI
Geminmi, coHmaii-ak Oys aypynapIbl oo OarmapiamachlH 93ipiey MaHbBI3/bl KOFaM/IbIK-O9KOHOMHKAJBIK
MiHzieT Gobin Tabbutagbl. Bys MiHAeT acOecT )KyMbICIIBUIAPBIHA CANalbl METULMHAJIBIK KbI3MET KOpCeTyre
OarbITTanFaH OapiblK MEJUIMHAIBIK JKOHE TEXHMKAJbIK IIapanapiblH 3JIeMEHTTEpPiH bIKHAIIACThIPYbIH
ecKepeli.

B crarbe ykazaHbI OCHOBHBIE KPUTEPHH JUIsl IOCTAaHOBKY AMAarHO3a CBsI3aHHBIX C acOecToM 3aboseBaHui J1er-
KHX W NIPU3HAKN BO3JCHCTBUS acOecTcoeprkamiell MbUTH, OIpeeIeHs! ITPYIITBL PACKa I OpOHXO0JIEr 09HBIX
3abosieBaHUN. ABTOPHI CHOPMYIHPOBAIM OCHOBHBIE ITOJIOKEHHUS TPOGHUIAKTHKA U PeabMINTaluy CBSI3aHHBIX
¢ acOecToM 3a00JI€BaHM JIETKUX Y paOOTHUKOB acOecToBOi mpoMplieHHOCTH. Oco00e BHUMAaHUE YAEICHO
rapMOHHM3ALMN BCEX MEAMLUHCKHX U TEXHHYECKUX MEp MO NPEAyNpPEeKASHHIO U JIMKBUIALMU O0JIe3Heil, BbI-
3pIBaeMbIX acOectoM. Pa3paboTka HaIIMOHAIBHON MPOTrpPaMMBbI 10 HPEAYIPEKICHUIO U JTNKBUAALNH CBSI3aH-
HBIX ¢ acOecToM 3aboneBaHMi sBIsETCA Hanboyiee Ba)KHOW COLMATBbHO-IKOHOMHYECKOW 3aj1aueil, KoTopas
HpeyCMaTpUBacT MHTETPAMIO W COTJIACOBAHHME BCEX DJIEMEHTOB. MEAMIIMHCKMX M TEXHHYECKHX Mep, Ha-
MIPaBJICHHBIX HA YIIyqIIeHHEe Ka9eCTBa MEAUILIMHCKOTO 00CTyKHBaHHS paOOTHUKOB acOECTOBBIX IIPOU3BOICTB.

Introduction

The problem of asbestos-related lung diseases remains urgent although many foreign and domestic
studies, including hygienic, epidemiologic, and clinical X-ray studies, have been devoted to this issue.

Only chrysotile asbestos is produced and applied in Russia. Russia has a perspective source of raw
chrysotile prepared of a long-term exploitation[1]. Over 40 thousand workers are exposed to asbestos dust.

The main industries with potential occupational exposures to asbestos dusts include asbestos mining
and milling and the production-of asbestos-containing products (asbestos-cement, asbestos technical and as-
bestos textile materials).

The main asbestos-consumer. today is the production of asbestos-cement products (corrugated and flat
sheets, pipes, etc.) that are widely used in industrial and civil construction.

Other widely used. asbestos-containing materials include asbestos-containing noise and heat insula-
tion — molded products, friable covers (asbestos perlite, vermiculite, etc.) that are prepared in place by mix-
ing asbestos with different fillers; asbestos board; asbestos-technical friction products — clutches, brake lin-
ings and pads, etc.; asbestos textile products — fabric, cords, gaskets and pads, etc. It is also possible to use
asbestos in the product of asphalt, bituminous mixtures and many other materials and products.

The exposures to asbestos dust above the exposure limits can be observed at various types of activities
related to installation, maintenance, alteration, and removal of asbestos-containing building materials, espe-
cially of low-density insulation in many industries (construction of industrial and civil objects, energetic,
ferrous and non-ferrous metallurgy, glass industry, shipbuilding, etc.) [2]. This fact should be taken into con-
sideration when planning and conducting pre-exposure and periodic preventive medical check-ups.

The main occupations with potential high exposures to chrysotile include asbestos miners and millers,
insulation workers (including those involved in shipbuilding) and other builders who apply, repair or remove
chrysotile-containing heat and noise-insulation materials. Exposures to high concentrations of chrysotile fi-
bers are also possible in the manufacture of asbestos textiles, asbestos cement and asbestos technical prod-
ucts, during some operations, e.g. mixing of basic components, if the established safety measures are ne-
glected [1].
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The exposure to amphibole fibers that poses a much higher health risk for workers even at minimal lev-
els compared to chrysotile fibers is possible during maintenance and repair of ships built abroad [1].

A long-term exposure to chrysotile dust above the exposure limits and even to minimal concentrations
of amphiboles can increase the risk of asbestos-related bronchopulmonary diseases, transform clinical and X-
ray manifestations, the clinical course and outcomes of asbestos-related diseases. Distinctive features of the
development and clinical course of asbestos-related diseases make it necessary to take preventive actions in
order to eliminate them. The main direction of prevention of occupational asbestos-related lung diseases
nowadays is the development of criteria of health disorders based on early and reversible changes preceding
the manifestation of apparent clinical signs and syndromes in comparison with the total asbestos expo-
sure [3]. The basis for medical prevention is the development of criteria of risk of lung diseases, early detec-
tion and timely rehabilitation in case of asbestos exposure [4]. Rehabilitation actions aimed.at a complete
health recovery in workers with primary disorders of various organs and systems [3, 5] and at preserving
work potential should be based on rehabilitation medicine aimed at improving workers’ health and raising
functional reserves.

With this goal in view we analyzed the results of an in-depth clinical, X-ray, laboratory, and functional
examination and of hygienic studies of 771 persons with different asbestos-related diseases and signs of
health disorders that can be related to asbestos exposures.

On the basis of obtained data we established the most significant criteria of effect of asbestos dusts on
respiratory organs — from the initial signs of effect to the development of the pathologic process. This al-
lowed us to substantiate and define three risk groups by the development of bronchopulmonary pathology in
workers following the asbestos exposure:

— The first risk group includes workers at risk of bronchitis: patients complain of inconstant nonproduc-
tive cough, exercise dyspnea; at auscultation rough breathing is' heard and a positive forced expiratory
spirogram is sometimes noted, in some cases — the decrease in the rates of the respiratory function to
Stage 1.

— The second risk group includes workers at risk of‘asbestosis: early diffuse changes in the lung paren-
chyma (profusion 0/1 and 1/0) are determined during'the X-ray examination, peribronchial sclerosis in the
middle and lower lung compartments, early isolated changes of the visceral pleura (interlobar, costal and di-
aphragmatic) and possible early restrictive impairment of the respiratory function.

— The third risk group includes individuals with presumable asbestosis (0—1): early diffuse lung fibrosis
(profusion 1/1) is determined during the X-ray examination, without changes or with prevalent blurred le-
sions of the visceral pleura, isolated changes of the parietal pleura; patients complain of inconstant dry
cough, exercise dyspnea, and early restrictive.impairment of the respiratory function.

In order to develop systematic measures for prevention, medical rehabilitation and detection of early
signs of exposure to asbestos dust we analyzed results of mass prophylactic examinations of 774 workers
involved in asbestos mining; milling, and the production and use of asbestos-containing products. In accord-
ance with the defined risk groups we took into account the frequency and prevalence of signs of effect of
asbestos dust on respiratory organs of the workers, the number of diagnosed asbestos-related
bronchopulmonary. diseases among the examined workers of various production groups, and the analysis of
asbestos dust concentrations at workplaces.

Individuals of the first and second risk groups by the development of bronchitis and chrysotile asbesto-
sis are subject to case follow-up with an in-depth clinical examination. The risk group including individuals
with presumable chrysotile asbestosis is the third group requiring the verification of X-ray changes in lungs
in hospital environment.

The analysis of results of mass prophylactic examinations of 774 workers involved in production (the
Mining and Ore Dressing Companies «Tuvaasbest» and «Orenburgasbesty, the Sukholozhsky Plant of As-
bestos-Cement Products) by taking into account clinical functional and X-ray criteria specified by us for the
development of bronchopulmonary pathology helped define the risk groups for the development of bronchi-
tis and chrysotile asbestosis, presumable chrysotile asbestosis (0—1) and the groups with bronchopulmonary
pathology: professional bronchitis and chrysotile asbestosis (Table 1).

The low frequency of workers of the risk group by the development of bronchitis (2.3 %) was noted
among the examined workers of all enterprises. Professional bronchitis was diagnosed in 5.3 % of cases and
definitely more often in workers of the «Tuvaasbest» Company (7.6 %) than in workers of the
«Orenburgasbesty Company (2.2 %). Professional bronchitis was diagnosed in 5.5 % of the examined work-
ers of the Sukholozhsky Plant of Asbestos-Cement Products. Chrysotile asbestosis was revealed in 2.5 % of
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the examined workers and it was revealed more often in workers of the «Tuvaasbest» Company (4.7 %) with
high exposures to asbestos rock dust. Chrysotile asbestosis was revealed in 2.2 % of workers of the
Sukholozhsky Plant of Asbestos-Cement Products and chrysotile asbestosis at the «Orenburgasbest» Com-
pany was not diagnosed at all.

Table 1

Among the workers of all enterprises the sufficiently high frequency was defined for individuals of the risk
groups by the development of chrysotile asbestosis (39.5 %) and to a lesser extent the frequency was defined for
individuals with presumable chrysotile asbestosis 0—1 (14.5 %)

Risk Risk
groups by | groups by Occupa- gy
the devel- | the devel- Presumable tional | Asbesfosis | °S°"PE
asbestosis .. tional
opment of | opment of bronchitis bronchitis
bronchitis | asbestosis
«Tuvaasbest» 278 abs SRE: 6 110 46 21 13 27
% | 19.8+2.7 22+0.9 39.6+3.7 16.5£2.4 7.6£1.6 4.7+1.3 9.7+£1.8
abs 47 3 109 32 5 0 30
«Orenburgasbest> | 226 =y =50 30T 13508 | 48.244.6 | 1424025 | 22400 0.0 133424
Sukholozhsky 270 abs 76 9 87 34 15 6 43
ACP % | 28.1+£3.2 3.3+1.1 322434 | 12.6+2.1 5.5+1.4 2.2+0.9 18.9+£2.6
abs 178 18 306 112 41 19 100
Total 774
% | 23.0+1.7 2.3+£0.5 39.5£2.2 14.5+1.4 5.3+0.8 2.5+0.6 12.9£1.3

In order to reveal early signs of exposure to chrysotile-containing dust and take preventive actions all
examined workers of the «Tuvaasbest» and «Orenburgasbest» Companies, the Sukholozhsky Plant of Asbes-
tos-Cement Products were distributed by groups depending on the dust load value (DL) for all years of work

(Table 2).
Table 2

The number of workers with a different degree of risk for developing asbestos-related diseases
depending on the dust lung load

«Tuvaasbest» «Orenburgasbest» Sukholozhsky ACP
Risk groups The Groups depending The Groups depending The Groups depending
and bronchopul- total on the dust load total on the dust load total on the dust load
monary num- (in grams num- in grams num- (in grams
ber of ber of ber of
pathology work- to 50 |50-100| >100 work- to 50 |50-100| >100 work- to 50 [50-100( >100
ors | (078) [ (0=25) |(0=245)| " | (n=73) | (n=71) | (0=50) | " " |(n=145)| (n=41) | (n=79)

Risk groups by 0 0 6 2 0 0 0 4 5
the development | 46 0.0 00 |24x10| > [28:19] 00 | 00 ? 0.0 |9.8+4.9 (89433
of bronchitis
Risk groups by 4 14 92 31 39 24 30 17 40
the development, | 110 |5, 155 olse 0149376515 0% |42.567.6/549:8.848.0:08] 7 |20.723.8041.5:10.050.628.0
of asbestosis
Presumable as- 46 0 3 43 26 4 11 11 9 7 5 by
bestosis 0.0 12.0+6.9{17.6+2.7 5.542.7 |15.5+4.7(22.0+6.6 4.8t1.8 |12.3£5.5(27.84£5.9
Occupational 2 0 1 20 A 1 1 2 15 4 4 7
bronchitis 0.0 4.0+44.0 | 8.2+1.8 1.4£1.4|1.4+1.44.0£2.8 2.8t1.4 |1 9.842.4 | 8.9+3.3

. 0 1 12 0 0 0 0 0 6
Asbestosis 13 0.0 40240 40:14] ° 00 | 00 | 00 6 0.0 00 |7.653.1

The analysis of clinical functional and X-ray data depending on the dust lung burden of asbestos miners
and millers helped reveal a clear association between the frequency of some signs of asbestos exposure and
the dust burden close to 50 grams, which became the critical exposure value for the development of asbestos-
related bronchopulmonary diseases. The obtained results give the opportunity to control the development of
asbestos-related lung diseases and take timely medical and social measures for their prevention and rehabili-

tation.
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The current system and principles of primary prevention, medical diagnosis and rehabilitation require
the improvement of organizing medical and sanitary care for individuals exposed to asbestos.

Medical preventive measures should combine two main directions: conducting pre-exposure and peri-
odic medical examinations in order to prevent the development of bronchopulmonary pathologies, defining
groups of workers at risk of asbestos-related diseases, and prescribing preventive rehabilitation of workers at
risk to restore the adaptive failure and preserve health.

The analysis of obtained data enables us to substantiate the main provisions and the plan of medical and
social measures for prevention and rehabilitation of asbestos-related bronchopulmonary diseases from the
position of clinical, X-ray, functional and hygienic criteria:

1. Constant medical surveillance of workers exposed to asbestos dust during the employment and
postexposure periods.

2. Timely formation of risk groups taking into account a complex effect of asbestos and other adverse
occupational and environmental factors on workers.

3. Special attention to detection of early signs of health effects of asbestos not only in workers of asbes-
tos mines, mills and the production of asbestos-containing materials but also of industries with potential as-
bestos exposures related to the uncontrolled use of asbestos-containing materials and products.

4. Provision of personal recommendations for preserving and prolonging the ability to work.

5. Provision of personal recommendations for taking preventive and rehabilitative measures.

6. Development of the database on workers’ health, starting with the pre-exposure/medical examination,
with the following accumulation and registration of all health disorders (including results of preventive med-
ical examinations, admissions and results of check-ups) including occupational and somatic diseases.

7. Based on accumulated data and systematization of results a health passport of each worker is created
with the purpose of case follow-up.

8. Application of standard documentation for the follow-up and registration with the evaluation of re-
sults of preventive medical examinations for timely definition of risk groups and taking preventive and reha-
bilitation actions aimed at preserving and improving health.

To improve and optimize medical preventive actions for early detection, treatment and rehabilitation of
individuals exposed to asbestos, it is necessary to«develop medical standards including the plan of medical
surveillance of workers (during pre-exposure and periodic medical examinations) and cases of asbestos-
related diseases, basic therapy treatment and rehabilitation actions including specific recommendations for
sanatorium and spa treatment.

Difficulties in diagnosis and differential diagnosis, in solving expert questions are primarily caused by
insufficient equipment of medical units, Centers and departments of occupational pathology with modern X-
ray, laboratory, and functional instrumentation. It is also important to note insufficient preparation of occupa-
tional pathologists at postgraduate courses on issues of prevention, early detection, diagnosis, treatment, and
rehabilitation of asbestos-related diseases.

Nowadays much attention is paid to prevention of asbestos exposure at workplaces and related health
changes in the majority of chrysotile mines, mills and in the production of chrysotile-containing products. At
the same time, it has been noted that in many industries (primarily in energetic and shipbuilding) insufficient
attention is paid-to those cases where the uncontrolled use of friable products may pose a real health risk to
workers.

The issues of health protection of asbestos workers include training on prevention of respiratory diseas-
es, including asbestos-related diseases. It covers comprehensive health-improving measures aimed at increas-
ing resistance of the organism: healthy lifestyle (no smoking, no alcohol abuse, etc.), going in for sports,
healthy nutrition, and timely treatment of colds.

Measures for prevention and elimination of asbestos-related diseases also include basic responsibili-
ties/obligations of asbestos workers:

— workers employed by industries with potential asbestos exposures shall be trained beforehand in ac-

cordance with instructions of the enterprise on safety in the use of asbestos;

—according to the Order of the Ministry of Health and the Ministry of Industry of the Russian Federa-
tion of 14 March 1996 No. 90 workers employed by industries with potential asbestos exposures shall
take a pre-exposure medical examination and regular medical examinations;

— within the limits of their responsibilities and work descriptions workers must contribute to control,
prevention and minimization of asbestos concentrations in the work environment. They must report
about extraordinary conditions at workplaces and/or situations disrupting the production process;
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— workers must periodically participate in educating and instructing programs on occupational safety;
—all workers exposed to asbestos must use personal protective equipment in accordance with typical
and departmental standards supplied by the employer;
— workers with frequent colds and somatic diseases are liable to dispensary registration in medical units
or local polyclinics because these illnesses may become risk factors of asbestos-related diseases.
Thus, the development of a national program for prevention and elimination of asbestos-related diseases
is the most important socio-economic task that envisages integration and harmonization of all elements of
medical and technical measures aimed at improving the quality of medical care for asbestos workers.
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CeepaioB 00ibIcEl AcOecT KalachIHIAAarbl XpU30THI acOecTke OeHimumenreH »xoHe OeHimuenMereH ep
aZlaMIap/IblH OKIe icik aypynapsHbH 51 xburna (1958-2008) TapamyblHa SIMHIEMHOIOTHSIIBIK, 3epTTEyIep
KyprizumreH. 3eprrey HoTmkecinae «Opanacoect» AAK kesempi MIBIFapbUIBIMIAPBIHBIH a3ai0bl HOTHIKE-
cinge ‘AcOect KanachIHBIH YKOJIOTHSIIBIK JKaFaaibl OipyeH sxkakcapapl. OcbiFan OaiaanbicThl COHFBI 20 JKBLI-
JaFbL.3epTTeysep HoTikeci OoibinIna kerinri 30 xpuia ep agamaapAblH OKIIe iCik aypanapbIHbIH TYPAaKThI
TOMEHJICYi TIPKE/reH.

B cratee mpoaHanM3upoBaHO SMHAEMHOJIOTMYECKOE HCCIEN0BAaHHE PACIPOCTPAHEHHOCTH pPakKa JErkux y
MyX4HH . Acbecta CBepuioBckoii obmactu 3a 51 rox (1958-2008), mpodeccnoHanbHO SKCIIOHUPOBAHHBIX U
HE SKCHOHHMPOBAHHBIX K XPU30THI-acOeCTy. Y CTaHOBIICHO, YTO B PE3y/IbTaTe yMECHBIICHUS BaJIOBBIX BEIOPO-
coB OAO «YpanacOecT» IpOU30ILI0 KapAUHAIBHOE YIydIIeHNEe YKOJIOTHIeCKOH CHTyauH B T. Acbecte, KO-
Topoe depe3 30 JIeT MpuBenIo K yCTOMIMBOMY CHIDKEHHUIO 3a001€Ba€MOCTH MY)KYHH PaKOM JIETKHX HA MPOTS-
JKeHUHU nocneanux 20 jer.

The Directive of the European Union 1999/77/EU on the global asbestos ban is based on results of oc-
cupational studies and the assessment of risk of asbestos-related respiratory diseases (such as lung cancer,
malignant pleural mesothelioma, etc.) in workers since such diseases develop only after 2040 years from a
long-term exposure to high concentrations of asbestos-containing aerosols. At the same time, the results of
assessing risks of developing a respiratory malignancy from environmental exposures to low concentrations
of chrysotile dust still remain the subject of debate.
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