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The goal of the prolect is to select the cohort for the opntnaimic examinations \vithin the scope of
the Kkrainian-.+merican Eye Cataract Stua’. The plan includes :he selection of potential
members of the studied cohort (based on dos]metric criteria), as weil as contacting the selected
Liquidators and in~iting them to participate in the ophthalmic follo~~--up. It is planned that the
\vork \\ill be accomplished over a t~vo-vear reriod, During the ilrst 12 months of work. 6499
candidates for examination were selected. contacted bv mail or telephone and had indicated their
willingness to participate in the follow-up. Thus. [he task of the second 12 month period has been
to assemble a cohort of 5,500-6.000 subjects.

II. .\liIc.vtone.v [Ind l)e[i~’erddm .4ccompii.shed during rile Reporting Period

Three milestones \+ere envisaged b} the Annuai \\’ork Proposal, .+11 of those milestones were
fulfilled during tile reporting period. Howe\er. :he experience of the tirst year of operation and.
particular}. feedback from the epidemioiogical branch of the project. called for certain
impro~ements in the design of the cohort assembling er~ort. .A shon summar> of the results and
recent considerations are presented in ~he follo~~ing sub-sections.

>Iiiestone 1, ln~vntmy (md up(i(ltc a-i,vting reiiable (Io.sitnetric information un(i screen for
incoming in (ii~’i(iuds with (ioses reconstructed retrospectiseib’.

.+s \\ as described in pretious progress reports. the main source of information regarding
indi~ i(iual doses o~ Liquidators \\as The Stale C;:ernob\l Registrv [ SCR) of Ukraine. Other. :.et
relati~elv less pot~efil. sources ot’ dosime[r:c data ~~ere dose- reconstruction files (i e EPR
dosimet;~ J’.ith Teeth} Ho\ve\er. information c:ntaineci ::; the SCR !acks data on the affiliations
ot’ Liquidators Jno. theret’ore. dosirnetric ~:~~[lces [:L,e methods Jt’ dosimetric monitonnu.
measurement errors. possibilit~ of adminis[iz:l~e pressure and t’aisification of doses e[c) in
indiiiduai cases \\ere not retrievable from the SCR file Therefore. ptior to the use of SCR data.



an extensive ~os~al sun eI. was needed in order to learn how the doses ~~ere evaluated and to
identifv the aciminis[rs;i”,:e bodies in charge of operations and dosimetric monitoring of the
Liquidators at ~~etime Ji ~ne clean-up. After applying this procedure. it became possible to filter
out Liquidators ‘sno ce:cnged to the branches known for their poor dosimetric practices (i.e.
early visitors lo ~ne 30-k,rn zone) and. thus. eniist into the cataract study oniy those Liquidations
who possessti :easonzc;e dosimetric records. During >ear one of the project the described
approach was essential;:. :ne primary pathway for eniisting pa~ients to the study, yielding 53°/0 of
the assemblea cohort. );e’;ertheless. this approach had demonstrated certain weaknesses. First of
ali. the efficiency of en::s~ing (response rate) \vas not ve~’ high – approximately 60°/0 of potential
candidates did not resccna to our postal inquiries, Second. according to the feedback from the
epidemioiogicai brancn ~f the project. quite significant etl’ort ~vas needed to en~a~e into.-
examination those Liqc]iators who had aiready agreed to participate in the project. In practicai
terms it means :hat eacn Liquidator needs to be contacted t~vice – once during dosimetric survey
and for the seccna time >.niie inviting himlher for ophthalmic examination. This pattern couid be
simplified. ifdoslmetnc :niormation is beforehand of known origin and quaiity. Such a simplified
approach was s~ccessf~ll.. tested. for instance. \vith EPR dosimetric tiles in which dosimetrists
forwarded the :S:S of c~;.~idates \\ith good dosimetric information to epidemiologists for fh-ther
invitation to e~xnina[:c;. The iists contained fill ID data. addresses and. sometimes. teiephone
numbers of 11-.epatien:s and. thus. provided all the keys for the successful recruitment of
Liquidators.

Therefore, the first }t~r of operation had led us to conclude that the emphasis in cohort
assembling should be shified from a postal survey of Liquidators (attempting to reconstruct the
origin and u~a]ity of :heir dosimetric records) to the acquisition of reiiabie. good quaiity
dosimetric dala beforeti~nd. Upon iinkage of these files with the ID database of the SCR and
creation of cornpiete i:>:j of Liquidators with dosimetric data of previousiv known quality data.
this information ‘.viii 1~.tn be fonvarded to the epidemiological branch for recruiting individuals
into the stud~

.As soon as ~h:s concius::n was deri~ed. the \\ork on acquiring a dosimetric monitoring database
began. The r.~:n urob. t- \\as caused bv the fact that such information if as dispersed in many
local databasts ~nd c:n~rate reglstries~ mos[ of them ioca[ed in Russia. However. ~vith the
assistance of 2: \’ic; c~ <rjuchiio~ ( Institute of Biophysics. Jtoscow \ and with support from
Coiumbia L-r.i,.trsity I.. avaiiable information was acquired and delivered to the dosimetric
branch of ti-.e L-.\COS +Iowe\er. this information has been in a raw form, thus requiring.
extensike ii”om :0 es:z:.!s h linkage \vith the SCR tiles. Description of source databases is
presented in T+ie i

\J’ork on recc~j link=: !s no~~ in progress Adding to Ihe complexity of this task is the
incompleteness ,Jf ictn::: iers [for instance. initiais instead of fill names) and a need for
verification c; ~onsis:tu.:~ of names. dates of \vork anti dose \alues as recorded in these
databases Hr.’. t~er. s: -; preliminary results of the record linkage effort assure a yield of at
least another -:2 t~..:-.smd indi~iduals \vhose doses \\ere instrumental> measured at the time
of clean up

During the r<:~nlng ;:::~ d tooth samples from the Liquidators residing in the obiasts [regions]
of interest cc~.:::.uea :: ;:cumulate However. due to deticienct of domesric finding, this work
\\as conduc~e: j: a rt. ~::.elv loL\ Ie\’ei. During the third semester. teeth from 173 Liquidators
\\ere collectec :;. the rt::ective regions of Llraine for dose reconst~c[ion purposes.



Table 1. Summary of dosimewic databases acquired during the ~“’ :emester
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Other sources of retrospective dosi-~t~ >ieitied 475 persons wi~n doses recons~mcted using
Analytical Dose Reconstruction ( .4DR) These records contain %11 ID data and the complete

addresses of the Liquidations. .+mcn~ the -1-~ ~ersons. 236 were from the Chernobvl NPP file
and 239 from the dose reconstruction. cepartn-.en: ot’the State Enterpnse. RADEC.

JI ilestone 2. Tracing (Ind Iocariny rite I.iqui(iurors sciectcd from dosimetric criteria

This miiestone was basicail~ accomc:~shed d~r:ng the i‘[ semester. The results of this work were
expliciti} discussed in ~he 1‘[ m-,c ~“~ prozress repo~s lnforma~ion on the addresses of
Liquidators included into the SCR. ~ntied c;nng the tirst 12-monrh period. was forwarded to
rhe epiaemiological branch of the cr::ect ano ... as used for inviting pa~ients to be examined.

In generai. work on contac~ing the i.:~]dators ;.ad moved to the oblasts (regions} themselves and
‘.vascormnued b}’ locai personnel tr~:neci and isslgned to examine the Liquidators.

Severtneiess. during [Ile [illr~ s~ln~,:tr [he IF-7....-rrnation on actuai <.~(iresses and iii ing status of
~he Liquidators \vas stiil upgraae: 5V ac~u~ring up-to-date auaresses and data on their
assignments to local hospitals t’rcrr the [cc~n ID forms The tcoth ID forms also include
telephore numbers of Liquidators ~nt:ebv t’acil;:sting contac[s \vith L~quidators.

In addition. all retrospective dosime:~, tiles include the recent addresses of Liquidations. Afler
the intense work needed to reco~e: ~ddresses for past dose reconstruction data (see the Z’]d
semester report). all ne\v results or’ : n-going ~ase reconstruction are accompanied by complete
addresses and other ID data.

}1 ilestone 3. Enlisting- ]wtient.s into riIcstu((~

.+lthougn the major portion of the T.. :< duri~; :he reporting period .. as related to [he acquisition
of rele~ant dosimetric information. ~:?iistin~ :ne patients into the studv continues during this
semester as well.

.+s was e~plained in pre~ious proyt:s repor:. Dostal con~ac[ \vith Liquidators was a method of
choice !Q enlist patients into the S:; UV dur:; u the first !2-monr;. period. Such contact was
performed using a special informal)::, oacket. “.-.:hichincluded a statement of goals and conditions
of the smdv. a dosime~rlc mini-. ~estionr::re and instructions regarding tilling out the

~luestionnaire. The questionnaire IIy<.f had ir,~.’uded se~’eral qllestlc:j of doslrne[rlc jlgnlflcanm
3s well 2S a separate item aetermlr:-z ~he ~i~“~nuness of the patien: :0 participate ~nophthalmic
t’ollo\\’-:..n



average of 5-7 J As a result of this \vork 810 Liquidations \vere included into examination lists
and \vere fcrw”arded [o epidemio]ogical branch of the project. This number includes both
responses gi~en TOpre~ious bids of survey fundertaken in I” and 2“” semesters,) and information
packages sem iuring the 3rd quarter. .+ breakdown of enlisted Liquidators by oblasts i regions) is
given in Tabi< 2.

In addition. .lSM of Liquidators possessing retrospectively assessed doses (see \lilestone I
section) were forwarded to the epidemiological branch of the study. A total of 648 Liquidators
were enlisted in this ~~av. The strucmre of this group is presented in the respective columns of
Table 2.

In total. during the reporting period. the lists. containing 1.458 Liquidators’ names Liquidators
selecled for ~mract follow-up \vere provided to the epidemioiogical branch of L._.4COS. In
addition, in cxier to avoid interrup~ing the ophthalmic examination process. a list of 3,679
Liquidators v as sent for consideration to the Dnipropetro\sk oblast. This list included clean up
workers to I:,horn the information packets were sent but who did not respond to our postal
inquire. The ::an, proposed by epidemiologists. envisages contacting these Liquidators locally
and filling CU:dosimeIrlc mini ques~ionnaires during the course of the ophthalmic examination.
Thereafter I:: ~osimetric mini -ques~]onnaires \vill be analyzed ,mJ.s/,fticn(tn and cohort members
will be apprc~ed by dosimetrists post- examination. It is expected that this approach would
increase the response rate without significantly extending ~he examination work. The last point
requires fki.?r explanation. As the dosimetric sumev in Dnipropetrovsk oblast had ret.ealed. an
absolute maiorilv (about 98°/0) of the Dnipropetrovsk Liquidators were approved by dosimetric
consideration, ;or inclusion into the study cohort. Therefore, the expected excess eye
examinations ‘.llll be negligibly small. promising the success of this plan.

Table 2. Summary of cohort assembling during the 3r~ semester

Source of doslmetrlc Informarlon
Rcg]on EPR Anai>tlcai State RcgMv State Rcglstn Total

Ipostal SLInc~ ) (candidates for
contacnng

Iocall\) -

Khark]t V.- 7 163 192
Polta\ a h9 XJR ;67
Zaponzja 6 86 $)1

Donctsk J56 ]56

Dnlpropctro\ s,. 7 3679 3686

Kie\ S2 462 544
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III. other relevant infornwtion

In the framework of L’kralnian-.American Leukemia Studv ; new method of Soft Expert
Assessment of Doses (SE.~) was developed and partially :~sted, This method envisages
inten-iewing clean-up \\orkers \vith a special questionnaire fcrm. jointly developed by the
Russia-Ukraine-France-L_ S.4 International Dosimetric Group, aca subsequent expert evaluation
of dose using special procedures. which exploits a fuzzy iogic apcroach. This inventive technique
has the advantage of applicability to all groups of Liquidations and does not depend on the
availability of biological sampies (as EPR or FISH) or past dose rxords. Upon completion of the
validation of this technique. it might be used for the purposes ~f the eye studv. Furthermore,
certain modifications of the technique would greatly aid in the e’.aiuation of beta dose to the eye
lens.

Ib! PuhIications

1.1’ \’,Chumak hlethodologies – Stren~szh and Weakness. A Vie~>,on the Dosimetric Support for
the Chernobvl Liquidator Eye Cataract Studv. [n: Ocular Radiation Risk .Assessment in
populations Exposed to Environmental Radiation Contamination .\. K, Junk, Y. Kundiev. P. Vitte
and B. V. Worgul – editors. Kluwer Academic Publishers. 1999.


