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Figure 1. Schematic representation of Rivne province counties indicating those with soils characteristic
of a region called Polissia and those counties designated as impacted by Chornobyl ionizing radiation.

Also shown is the area of “distant” Polissia, the location of nuclear power plants and the trajectory of
major rivers of the region
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Fig. 1. Twenty five regions of Ukrainian territory and their corresponding daily 137Cs
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2009, Volume 96, Number 1



2011-09-13a

J Appl Genet 47(2), 2006, pp. 143149

Birth defects surveillance in Ukraine: a process

Wladimir Wertelecki

Department of Medical Genetics, University of South Alabama, Mobile, Alabama, USA

Abstract. Birth defects (BD) surveillance using international standards was introduced in Ukraine by a network
of five BD centers located in northwestern, central and southern regions. BD centers provide resources to access
current and comprehensive information and to nurture partnerships with physicians, administrators, parental sup-
port groups, educators, and humanitarian assistance organizations. One outcome was the vigorous and popular
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Table 1a. Rates* ALL INDIVIDUALS with Congenital Malformations in Rivnhe Province of Ukraine®

Polissia Non-Polissia Polissia | Non-Polissia| Polissia vs. Non-P
2000-2004 | 2005-2009(2000-2004 | 2005-2009| 2000-2009| 2000-2009 P OR
Live Births 33703 38676 33205 39853 72379 73058
Neural Tube Defects 29.08 23.53 18.37 14.80 26.11 16.43|<0.0001| 1.59| 1..
Craniocervicothoracic 12.76 11.64 7.83 5.77 12.16 6.71| 0.0008( 1.81| 1..
Anencephaly® 623  INDIVIDUALS _ 3.01 5.11 3.97| 0.3264| 1.29| 0.
Isolated 5.64 3.01 4.70 3.83| 0.448| 1.23| 0.7
Other Malformations n/c n/c n/c| 0.3727| 3.03| O..
Craniorachischisis® 3.26 5.95 2.71 1.76 4.70 2.19| 0.0106| 2.15| 1.
Isolated 2.08 4.14 1.81 1.51 3.18 1.64| 0.0641| 1.93| 0.¢
Other Malformations n/c 1.81 n/c n/c 1.52 n/c| 0.0755| 2.78| 0.¢
Spina Bifida High® 3.26 1.55 n/c 2.35 n/c| 0.0042| 4.29[1.4
Isolated 2.37 1.55 n/c 1.93 n/c| 0.0187| 3.53| 1.
Other Malformations n/c n/c
Lumbo-Sacral Spina Bifida® 10.09 10.34 7.23 7.03 10.22 7.12 0.0496] 1.44] 0.¢
Isolated 8.90 9.05 6.02 6.52 8.98 6.30 0.071| 1.43| 0.¢
Syndromes n/c n/c
Other Malformations n/c 1.29 n/c n/c 1.1 0.82| 0.6056| 1.35| 0.4
Spina Bifida Isolated Undefined ™ 3.26 n/c 1.52 n/c| 0.0755| 2.78| 0.
Encephalocele 2.97 1.55 2.1 2.01 2.21 2.05| 0.8594| 1.08| 0.t
Isolated 2.08 1.29 1.51 1.51 1.66 1.51| 0.8381 1.1| 0.4
Syndromes n/c n/c n/c n/c| 0.6233| 2.02| 0.
Other Malformations n/c n/c n/c n/c n/c n/c 1| 0.67| 0.(
Microcephaly 5.04 6.72 3.31 3.26 5.94 3.29 0.02] 1.811 1.(
Isolated 2.67 1.29 n/c 1.25 1.93 W. Wertelecki, M.D.
Syndromes n/c 2.84 2.1 1.76 2.07

Other Malformations

n/c

2.59

n/c n/c

1.93

Microphthalmos'® 1.78 3.10 n/c n/c 2.49 0.82| 0.0142| 3.03| 1.
Isolated n/c 1.55 n/c 1.11 n/c| 0.2646| 2.02| 0.t
Syndromes n/c n/c n/c n/c| 0.3727| 3.03| O..

Other Malformations

n/c

n/c

n/c

097

n/cl 0 0382

7 07
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Neural Congenital Malformations Population Rates
Period 2000-2004 vs 2005-2005

Pregnancies Difference
Polissia 33703 38678 N.S.
non-Polissia 33205 39853 N.S.



Polissia non-Polissia P OR L/U CL
Pregnancies 72379 73058

NTD 189 120 ¥ 1.59 1.26-2.02

Cephalad (a) 88 49 ¥k 1.81 1.27-2.63
Microcephaly 43 24 ¥+ 1.81 1.07-3.12
Microphthalmos 18 6 ** 3.03 1.15-9.32

After Excluding Individuals with Recognizable Malformation Syndromes,
exposures to Alcohol, Genomic anomalies and Holoprosencephaly

NTD 186 119 ** 1,58 1.25-2.01
Anencephaly +

Cranio-rachi-schisis 71 45 ** 1,59 1.08-2.37
Microcephaly 15 5 * 283 1.33-6.52
Microphthalmos 18 6 * 3.03 1.05-10.65

Sentinel Anomalies
Cleft Lip a/o Palate 68 69 N.S.
Down Syndrome 101 97 N.S.

NTD = Neural Tube Defects
* P<0.05 **P<0.01
(a) Anencephaly + Cranio-rachischisis + Cervico-thoracic Spina Bifida



Table Ic. Individuals with Malformations after Exclusion of Clinically Recognized Malformation Syndromes,
Likely Mutations, Chromosomal Anomalies, Holoprosencephaly Complexes,
and Prenatal Exposures to Alcohol and other Teratogens

Polissia Non-Polissia Polissia PNgn-_ PO“SS'a. VS.
olissia | non-Polissia
2000 | 2005 P 2000 | 2005 P 2000 | 2000 P
2004 | 2009 2004 | 2009 2009 | 2009
Live Births 33703 38676 33205/ 39853 72379| 73058

Neural Tube Defects 95 91 0.2390 60 59| 0.3109 186 119 <0..0001
Anencephaly® 21 16| 0.2494 17 12| 0.1916 37 29 0.3264
Isolated 19 15| 0.3049 16 12| 0.2557 34 28 0.4480
Craniorachischisis®™ 11 23| 0.1211 9 7| 0.4555 34 16 0.0106
Isolated 7 16| 0.1449 6 6| 0.7792 23 12 0.0641
Spina Bifida 55 46| 0.1340 28 32| 0.8971 101 60 0.0012
Isolated 49 41| 0.1398 24 30| 1.0000 90 54 0.0026
Encephalocele 8 6| 0.4382 6 8| 1.0000 14 14 1.0000
Isolated 7 5| 0.5650 5 6| 1.0000 12 11 0.8381
Microcephaly 13 15| 1.0000 4 6| 1.0000 28 10 0.0032
Isolated 9 5| 0.2836 3 5/ 0.7355 14 8 0.2080
Microphthalmos'® 6 9| 0.7969 1 4| 0.3853 15 5 0.0259
Isolated 2 6| 0.2983 - 4 8 4 0.2646
Conjoined Twins® 2 - 2 3| 1.0000 2 5 0.4531
Teratomas 5 1] 0.1036 1 3| 0.6312 6 4 0.5469
Omphalocele® 5 6| 1.0000 7 17| 0.1501 11 24 0.0410
Isolated 3 2| 0.6692 6 11|  0.4711 5 17 0.0169
Urinary Bladder Exstrophy® 4 4| 1.0000 3 2| 0.6647 8 5 0.4218
Isolated 4 4| 1.0000 3 2| 0.6647 8 5 0.4218
Gastroschisis 4 13| 0.0860 11 12| 0.8370 17 23 0.4297
Isolated 4 13|  0.0860 10 12| 1.0000 17 22 0.5225

NTD — Omphalocele Association
Noted and known
Contrast: timing - dose — repair ?



Table S5a. Conjoined Twins and Malformations among Twin Individuals (2000-2009)

Category Polissia® Non-Polissia™ Rivne Province
M-M| F-F | M-F |U-U M-M| F-F | M-F |U-U| M-M | F-F | M-F | U-U
Conjoined twin sets - 20 - 191 1© 30 - 1© 1 5 - 2
All Twin Pairs"” 216 | 199 | 164 | 19 | 207 | 220 | 184 | 29 | 423 | 419 | 348 | 3
(per 10,000 live births)(k) (59.7) | (55.0) | (45.3)| (-) [(56.7)] (60.2) | (50.4)| (-) |(58.2)|(57.6)|(47.9)| (-)
Malformed twin” 17 7 6 - 10 6 7 2 27 13 13 2
Holoprosencephaly 1™ - - - - - - - 1 - - -
Neural tube defects 1™ [ 2© - - | 2® 19 | 20 - 3 3 2 -
Ectopia cordis - - - - - - - 19 - - - 1
Acardia 30 1™ - - 1V - - - 4 1 - -
Cardiac malformations | 7™ 2 v - 1@ 3(@a) 2% - 8 5 3 .
Gastroschisis - - 16 - - - - - - - 1 -
Other malformations 50 | 2 |4 1 [ gled |op® 3ty Wb 4 7 1

(a) Excluded 21 subjects whose twins sib is not found in the registry (prenatal loss, etc)
(b) Excluded 16 subjects whose twins sib is not found in the registry (prenatal loss, etc)
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2011-08-26¢ — table 2a

Male: Females

Rivne Oblast
M:F
Live births 74098 :68925 (1.08)
NTD 95: 109 (0.87)
Craniorachischisis 10: 16 (0.63)
Anencephaly 16: 23 (0.70)
Encephalocele 5: 11 (0.4)5)
Spina bifida 62: 50 (1.24)
Microcephaly 6: 15 (0.40)
Microphthalmos 7 6 n/c
Teratoma 1 6 n/c
Conjoined twins 4 n/c




Table 3a. Rivne Infants with Microcephaly (MIC) and/or Microphthalmia (mOPH)(a)

Category™ Polissia Non-Polissia Rivne Oblast
N ((F)® | Rate” | N(F) | Rate | N (F) Rate | M:F

Live Births 72379 73058 145437 1.07
(Females) (34791) (35326) (70117)

ISOLATED 19 (11) 2.63 12 (8) 1.64 | 31(19) 2.13 0.63
Microcephaly 11(8) 1.52 8 (5) 1.10 | 19(13) 1.31 0.46
Microphthalmia 8 (3) 1.11 4 (3) n/c 12 (6) 0.83 1.00

NOT ISOLATED® 43 (23) | 5.94 18(6) | 2.46 | 61(29) | 4.19 | 1.10
MIC and Ocular Anomalies

Microphthalmia 3(3) n/c - - 3(3) n/c n/c
Cataracts 1(1) n/c - - 1(1) n/c n/c
Syndromes
Fetal Alcohol 9(12) 1.24 119@) | 1.51 20 (6) 1.38 2.33
Cytogenetic 2 (1) n/c 3(1) n/c 5(12) 0.34 n/c
Other 4(2) n/c - - 4(2) n/c n/c
Microcephaly and no microphthalmia
Multiple Anomalies 13 (6) 1.80 2(1) n/c 15 (7) 1.03 1.14
Microphthalmia, not Microcephaly
Syndromes
Cytogenetic 2(1) n/c 1 (0) n/c 3(1) n/c n/c
Goldenhar 1(1) n/c - - 1(1) n/c n/c
Multiple Anomalies 8 (6) 1.11 1 (0) n/c 9 (6) 0.62 n/c
All non-syndromic 44 (27) 6.08 15(9) 2.05 | 59(36) 4.06 0.64
All syndromic 18 (7) 2.49 15(5) | 2.05 | 33(12) 2.27 1.75
TOTAL 62 (34) 8.57 30(14) | 4.11 | 92 (48) 6.33 0.92




Table 3c. Alcohol Consumption by Pregnant Women

Area of AE (?, P OR CL
Residence'” Women % (N)
POLISSIA® 852 1.53 (13)
NON-POLISSIA® 1417 473 (67) |<0.0001| 031 | 0.16,0.58
Rivne City 566 6.36 (36) | <0.0001 | 0.23 | 0.11,0.45
Khmelnytsky City 1062 4.43 (47) 0.0003 | 0.33 | 0.17,0.63
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Figure 2. Whole Body Counts (WBC) in Bq as "’ Cs recorded in 6026 pregnant women
residingin Rivne Province (2008-2011). The (*) indicates the official upper norm for children
under the age of 15 years (3700 Bq as "’ Cs) and for adults, 14800 Bq as "’ Cs)



Whole Body Counts of Incorporated Ionizing Radiation (' Cs)
Detected in Rivne Ambulatory Patients

Distant | Non-Distant | Non-Polissia | Rivne City
Polissia® | Polissia®™ without
Rivne City'®

Pregnant Women'? 1157 2533 2048 288

Above Bq norm™® (%) | 558 (48.2) | 154 (6.1) 3(0.1) -
Children® 1338 3671 1245 452

Above Bq norm (%) 162 (12.1) 50 (1.4) - 1(0.3)
Adult Males"” 2117 5885 3176 1149

Above Bq norm (%) 136 (6.4) 22 (0.4) - -
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Table 4b. Rates"” of Neural Tube Defects (NTD) and Microcephaly/
a-Microphthalmia (M/M) in the Vicinities of two Nuclear Power Plants

(2000-2009)

Area Live | \rp® MM
Births
Volodymyrets County in Polissia” 15956 | 26.3 (42) | 11.9 (19)
Polissia excluding Volodymyrets County” | 56423 | 26.1 (147) 7.4 (42)
Ostroh County in non-Polissia® 4109 | 34.1 (14) | 12.2 (5)
Non-Polissia excluding Ostroh County®™ | 68949 | 15.4 (106) | 3.6 (25)




Computational Statistics and Data Analysis Il (1) BIE-

Contents lists available at SciVerse ScienceDiract L commmnom

Compurtational Statistics and Data Analysis

FI SEVIFR journal homepage: www.elsevier.com/locate/csda N osao

Density estimation for data with rounding errors®
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Artide histary: Rounding of data is common in practice. The problem of estimating the underlying
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Neural Tube Defects Highest Rates and Other Anomalies in Europe (Eurocat) vs. Polissia/nonPolissia

Categories'® Births NTD MIC G:‘éﬁg‘;{_l FAS BLEX OMPH GSTR cTw
Polissia (2000-2009) 72800 25.96 5.77 3.43 5.08 1.37 3.43 2.34 0.41
nonPolissia (2000-2009) 73488 16.33 3.27 1.22 5.72 0.68 4.22 3.13 0.68
EUROCAT Rates 2005-2009

Northern England (UK) 164501 14.41 (1) 1.40 0.91 0.18 1.09 (4) 2.74 6.02 (2) 0.43 (1)
Wales (UK) 172085 13.60 (2) 4.88(2) 1.57 (1) 0.76 (2) 0.64 4.24 (4) 6.22 (1) 0.35(3)
Paris (France) 133880 12.85(3) 1.05 1.12(5) 0.15 1.57 (1) 6.05 (1) 1.27 0.15
East Midlands & South Yorkshire (UK) 358590 11.57 (4) 0.73 0.39 0.20 0.81 3.96 5.21(3) 0.31(4)
Wessex (UK) 143432 11.36 (5) 1.19 0.77 0.21 0.70 3.21 4.74 (4) 0.35(3)
Barcelona (Spain) 44406 11.26 1.80 0.90 0.00 1.35(2) 3.38 2.03 0.00
South West England (UK) 240454 10.98 4.62 (3) 1.21(4) 0.33(5) 0.75 3.45 3.99 0.25
Thames Valley (UK) 146831 10.96 0.68 0.82 0.07 0.89 5.52(2) 3.27 0.27(5)
Basque Country (Spain) 103040 10.77 3.69 (4) 1.07 0.10 0.58 4.66 (3) 1.65 0.19
Norway 238163 9.78 0.29 0.80 0.04 0.38 2.65 3.57 0.08
Antwerp (Belgium) 100207 9.78 2.10 1.10 0.00 0.70 1.50 1.10 0.00
Hainaut (Belgium) 63349 9.47 1.89 0.16 0.32 0.63 2.21 1.89 0.00
Saxony-Anhalt (Germany) 86662 9.00 19.27* 0.81 0.81(1) 0.69 3.00 3.81 0.35(3)
Valencia Region (Spain) 55055 8.36 2.91 1.27(3) 0.00 0.18 0.54 1.45 0.36 (2)
N Netherlands (NL) 90450 8.18 2.87 1.11 0.00 1.33(3) 2.21 1.44 0.00
Wielkopolska (Poland) 192533 8.15 1.30 0.99 0.05 0.36 1.87 1.61 0.26
Styria (Austria) 51525 7.76 5.05 (1) 0.58 0.39 (4) 0.00 4.08 (5) 4.08 (5) 0.00
Hungary 493001 6.02 1.76 1.03 0.00 0.45 1.46 0.89 0.14
Dublin (Ireland) 126232 5.86 3.41(5) 1.51(2) 0.55(3) 0.95 (5) 2.38 2.61 0.00
Emilia Romagna (Italy) 203283 5.66 0.98 0.98 0.00 0.69 1.87 0.89 0.00
Tuscany (Italy) 152147 5.46 0.59 0.72 0.07 0.46 2.23 0.92 0.07
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UKRAINE

RIVNE OBLAST ADMINISTRATION
PUBLIC HEALTH ADMINISTRATION

38, 16 Lypnia Str., Rivne, Ukraine, 33028

# To: International co-investigators, programs and
agencies.

From: Research Centre for Radiation Medicine of the Ukranian Academy Medicals Sciences
(RCRM UAMS), Public Health Administrations of the Provinces of Khmelnytsky, Rivne
and Volyn and OMNI-Net/Ukraine Population Monitoring of Congenital Malformations
Program.

Re: Invitation to participate in framing complementary initiatives regarding long-term
health impacts of Chornobyl with an emphasis on child development and congenital
malformations.



