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AY300l  Lodwmogm  dsB39bqdgeds Fgoaobs 1,85 LGobo®@mwo
93053000  0,66. 50bodbme xamxzdo ©gEol Lolberdo  Bygool
99933300 Mdd 5 0ym 35380609090 bogmmpol  bgglmdmog
139(3083035m0.

39803033090 ©gol Lobbrdo GYzool EMmbalimsh dodsmmgdsdo
M6039 Lggbol sboeBmdowms gqbGeE0s, bmOmM3MIgEHMHmEo dmbszgdgdo
Q5 533560l oboliosmMgdMgdo LoEmEbEol 30MH3gwls s JgbMmyg Hmoby.
0J0sb  2s0mdEoboty, HmI 53 Tobslbosmgdgwby,  gguBsEgos sbgbl
36003690m3o6  qogangbsl,  dgzoLfiagmge glBGIEoMo  Sbvgol
239m35¢0b{obgdom  ©gool  Lolberdo  GHYz00Lb ©®BOL  EWMmYsM0mIbg
oboEdmdowms  960OHMIMIGEHOHNE0 Jobolioomgdargdo. B3qbo 33930l
dobgz0m,  bswdmMmdOms  BNMOMIMIGEHONE  obslinsmgdEgdITH
903560090580 $HYz00L Bgdmddggdslmsb SLmEoMgdwwo Ms0dg Lodfdwmbm
953994900, 0bs3  bJgbmsb  Fodommgdsdo oM 208m3mgbos
LSOHINbMadOL  Foswowo  bos®olbom  9s8m03390ms 933900l Jegdols
390300 3guGHOE0O  dLs3msb  Fodsmmgdsdo. 53 dggagdol
239m35¢0l{obgdom  JoBsbghimbows  hoomzows  GHY3z00L  9n9dGHId0L
F9UHogams 533560 dmbsEgdgdbg 3aLESEMO 1530l Fom35¢olfobgdom.

gb®owo N3.1.1 o ©0oaMsds  3.1.1  Ho®mdmepgbowos

9boEdmd0Egddo 83356M0L (1 ©s 5 ffoo) JMerol sdmzogdwmgds ©IEOL
Lobbardo @yz00L mbgby glEsE0MO SLsgzol dobgwgz0m.

3b®owoN3.1.1 aqLESE0MEM Sb53Ls S IEOL Lobberdo Fyzool
©MboL MmYsOH0MTBY MmMH039 bdqalol sbogBmdoms 1 s 5 fo. s3g6m0L

J9wol ©sdm300939gdol bEsGoLEGH03MMo LaM)Hdmbmgds

Wallis ANOVA by Ranks , Value versus

11



Value Gest_Age H P
Apgar <37 10,79 0,004
Score 1 min 38-40 1,98 0,370
Apgar <37 7,15 0,028
Score 5 min 38-40 1,270 0,529
8.2 H H H
s & @
= é
E 78 CGest Age SiEREl KW b Fey = io el B = voea
@ Gest_Age =38-40; KW-H(2.263) = 1,98: b= 0370
§ 7.6 S - e
(7]
T 74}
=
f =1 H
= 7.2 ,5-2Maan - .
I Moanat o6 SE
7.0 H H i
Bceost_Age: <=37 <—1,6 71.6-2,7 =27
B Gest_Age: =38-40 L (Pb)

HMYMOF 3005303006 033900905, Mg AqbGHOE0WOO sbd30 <=37 8335M0L
Jmeol  (1§m) 933900600,  bEHIGHOLEH03MOSE  Lo®fdmbm  aswsmgligds
goduomgds Ln(Pb) = 1,62,1 ©o0s35Hmbdo, Ln(Pb) > 2,1 ©o0s35Bmbdo
3329M0L  Jams 36M9gdBH03ME® 96 0(330gd5.00v) 4gLGOE0MO Sbs3o 38-40
33060L ©0535HMmbY0, 532500 Jres LogMmME 56 sMOL IMIOWPHOEO
AY300L 3mb396GHGM305Dg 9oL bLobbedo.

39960c0Bgdo  0dbs Lol  BosJBHMOoL  6083zbgermds  Eyzool
b90mgdggdsbomsb  ©353d06MHgdMmo  9839dBgOoL  M3zseLsbEGOLoOm,
29903096005, HMT 5325600 ol 3Y30505dM30IOMWO oM glnds
LoGdmbme gogboMgds dbmerm 9009MOMBOMNO Lqlols
0bsEdmd0Egddo, HMmIgEms 3qLEGOMMO 1530 <=37 33065BY, FoIOMBOMO
Lqlols obo@rdmdogddo AY300050M30 GO0 (33X0gOS
UAoGHOLGH03MNMO©  LoMFINbm o6 sMOL, mMIEs 993500 033900905
2999969L930b  gbgbEos GHYz00L 3mbEab@®mogool 1,6-2,1  ©0s35Hmb3o
(Q0oaMsdsN3.1.2).
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9.4 T T

< Mean : :
B Meant+SE : :

O.2 | EMeanet,06~SE - er e ATETTTIRT
R . i
O 88T Gesi_Age <=37.5 ’KW—;'—J("z',-?'Q)' =715 p'=0,028 R
&) Gest_Age =38-40; KW-H(2;263) = 1,270; p = 0,529 :

(&3 :
o :
< -

80V iR Bl Gest, Age [week]. S=37. .|

a8 Gesf_Age [week]: =:38-40

7.8 -

—71.6 1.6-2.1 >2,1
Ln (Pb)

@o5gG>FSNI. 1.1 mBGogg Uilgbol sbserdmBogarors 1 s 5 Por. 53go0Golb gogerols
boTegsarez F608z69c7 2800, UHSEDS S e somdocrgdolbs s 25%
FERODIOGOSCTINPO CEDITZSCOU ©5FRZO@IBICTIES BIVDOG I sU5FbS IOl
bolbbardo hyz0ol combol ¢crmas@mboomndty .

83960l gy 98 GHodolb  Bgaogwgbs  Bggbo  g3sMomom
d9LodEgdgwos  Sboboggl  BYzooL  3MgbsBoymo  gdldmBoiool

ByoOHME™MJLo3MOH 9339d@L.

8.2

SEX: Male vs Apgar Score Imin: KW-H(2;40) = 3,8899; p = 0,103
SEX: Female Apgar Score 1min: KW e 7,5871; p = 0,022

Apgar Score 1min

ggsx A <=1,6 1,6-2,1 >21
EX: B Ln (Pb)

©053M505N3.1.2.1 5boedmdoms 534500L Jweol
9™ 30090905 9oL Lolbedo 3HY300L MBOL EMsHOMIDY,

13



Apgar Score 1min

SEX: Male Apgar Score 1min: KW-H(2:136) ~ 2,13; p — 0.344
SEX: Female Apgar Score Imin: KW-H(2:127) = 0.39; p = 0,822

sEX: A <=1,6 71,6-2,1 >2,1 L
n

(Pb)

©0ogMsds  N3.1.22  sboedmdowms 533900l Jmemol
©59Mm3000g0mgds ©gEOoL Lolbwmdo Gyzool mbol My sMHomdby,
>3833005 39LG530IM0 sb530L5 s Bgliol sboedmdowms X aBqddo

<=37 49LG930OHO SL530LS s bbgaalbgs glol sbogrdmdowms
Xd0890%0

033560l Jmsls  @o  Ldgbol  b3goxo3sL  dm®ob  3ogdoMmby
MON0JOOLIHOBsWII™m  IMbs(399980  sOLYOIMBIL oG gMedMsdo.
35390mo, 59200 s b3zgdds 50bodbgl , MM 53960l J0dstr MRO™
9GO 36HIBMB0sGMg60 96056 353MMd0O bdqgbol
b dMmd0Eg00.6533560560L s bbggdol dog® ULggbol gogwgbs 5335600l
JobsllosmgdgbHg 396 0465 OALEHWMHGdINYEO.

gb®omo N3.1.4  058Gmdomo  ©@s 9EgEOHmdomo  Ldgbol
5boEdMdOgdOL 53256008  JMegddo  goblibgsggdol  LaMHdmbmgdol

593000939905 YOl Lolbedo Gyz00lL 899339 mdOLL Mbalis s
39LASE06 SBo3bg

Mann-Whitney U Test

Value Gest_ Ln(Pb) U P
Age

<37 <=1,6 91 0.765

14



Apgar 1,6-2,1 30 0.468
Score 1 min
>2,1 111 0.395
38-40 <=1,6 1289.5 0.572
1,6-2,1 302 0.671
>2,1 14245 0,950
Apgar <37 <=1,6 95.5 0.926
Score 5 min
1,6-2,1 36 0.856
>2,1 93 0.133
38-40 <=1,6 1264 0.466
1,6-2,1 278 0.380
>2,1 1378.5 0.773

36535000 I9BoobooBMMo  33gzom  bsbsbo  odbs &Y300m
9mfod3wol  Lofobssmdgam 3060l ©sbsdo@gdol  9x39JGeMds. qb
d90dmqgds  J0momgdIEIL, MMd  mORebobddo  G30bol  ©gBOoEOGHOL
3693963053 990dgds  ©Yd0MO 453w gbs  Bmobobml  Bygzool
9Ju3mbogool  J3gd  Igmay  3m3Ms30sdo.  BY300L  3Mgbo@sw Mo
9Ju3mBogool  Fodstron  IEYMOEMBIBY  HI060L  LEHIGHMLBOL GOl
OLBOILEBHWIMHGIWO© B39BL J0ge godm33ego 0gdbs bogmaols Fodwsmols
3oH8sdo  ggMo@obol 9993390MdOL  3MMGESE0d 933500l JEslbmab

306039 Hmobg s g0l Lobberdo Gyzool sh39b9dgwmb.

mM560Bddo  M3060L TG0l doMoms© FmOISL  [oMdmoyqbl
13960G060. Jumgowmgzsbo ggMoGobo M0l ows. s6gdool OML oyo
bo30sme FMabMBOGMY Fo6 3960, 0T3S, FobvmZowolffobgdgwos, HmI
053 do ggMo@obol 890(339¢md5d 90dwgds dmodo@ml 0sbsymeowo
3900dOmBoBmBolb  @OH™ML,  gOHoMOMEOGMEwo  dsbol  3oolbIolsl,
06339930900, 693 sHINMH0 ©55350J0900L EOML. BogdE0vIMSE, MMM
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2bmgdol o6 39M0s, B9MOEHO0BOL F5b396909cds 90dergds d9bodML G 3obol
69500M0 bASGHYLO bsEIMBdOEIOL MMHABOBITo.

990 059GMmdomo  Lggbob 54 s 9EIEOHMIOMO
LgqLbol 37
o dmdowgdol  3wosbdsdo  BgHo@obol 999339 ™d0L
0565535MHMdS JEOL LElbETo 3Yz305LM5b6 JodoMmgdsdo: bGowo N3.1.5
5 (3bGoeoN3.1.6

Table 3.1.5 Regression analysis of the relationship between Ferritin level in the

newborns and maternal blood lead levels (logl0-transformed) during gestation.
(Sex - Female),

Effect Parameter Std.Err P -95.0% CI [+95.0% CI
Intercept 239,41 36,61 <0,001 165,07 412,36
Reg. coeff

eg.coeff B | -3 1 48,76 0,141 17242 |2557

Table 3.1.6 Regression analysis of the relationship between Ferritin level in the

newborns and maternal blood lead levels (loglO-transformed) during gestation.

(Sex - Male),

Effect Parameter Std.Err P -95.0% CI |+95.0% CI
Intercept 122,42 19,70 <0,001 82,85 161,99
Reg. coeff p |36,12 26,31 0,175 -16,70 88,95

Table 3.1.6 Regression analysis of the relationship between Ferritin level in the

newborns and maternal blood lead levels (logl0-transformed) during gestation.
(Sex - Male),

Effect Parameter Std.Err P -95.0% CI |+95.0% CI

gbcmowo N3.1.5 , gbMowo N3.1.6-{oMmdmoyqboos HgaGglbools
3M933030963900L 36033690 Mdgd0 s 530 LEGOLE0IWOO LsOIMbMgds
©533003900L 4390 dymex3 3m3mGESBg 596 s 8IOG sbsedmdowgddo,
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GHMymO3 36930 B-U I60dz69wMds LoGHINMDM 56 sHOL, bsdodols om
dmeob I0BgHMOMO30 3930060 56 033900909.

9.2

< Mean
--B-Mean+SE-------- B _—é --------- R
I Meant1,96*SE

............................................................................................

9.0
8.8
8.6
8.4
8.2

.....................................................................................

8.0
7.8

7.6

...........................................................................................

7.4

" Apgar Score 5min: KW-H(1:343) = 77,89; p < 0,001

7.2

B8 Apgar Score 1mif 37
LB Apgar Score 5min

=38-40
Gest_Age [week]

QO053M0s 3.1.3

Bogm3zg@mMmE 36Mmdo0s, MM 5335M0L Jmes LogmaEbeol 30M39wbs
s dgbmomg Hoby ©wgbszwmer 353939080 (<37 33065) Lofdbme
5005, 3000 OHMMWIITO.

BMPOEO©, 33500l oh3969d09wo Logmabwol 3039w Fmomby,
O3 §9bo, 250mbo@ogl 9aMoEMdLL 2o0Mgdml 0536 GodEHmmMgdols
00085600 .dgLods30LY, FILEIGONO SbIMb  35380MJdMWO  9B39]EHOL
399mbsGMoEbs© d935535gm M9aMgbooL 3mgx80E0YEEJO0 B 533560l
gm0l (Apgar Score imin=7) 9dmbg amambgdls s d0Fgddo

(gbOoeo 3.1.7-3.1.8)

Table 3.1.7 Regression analysis of the relationship between Ferritin level in
the newborns and maternal blood lead levels (loglO-transformed) during
gestation. (Apgar Score imin= 7, Sex - Female),

Effect Parameter |Std.Err P -95.0% CI |+95.0% CI
Intercept  |322,01 43,00 <0,001 |[231.66 |412,36

ok (ool

eg. coeff B »13 96 60,35 0,003 330,07 |-76,46
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Table 3.1.8 Regression analysis of the relationship between Ferritin level in
the newborns and maternal blood lead levels (logl0-transformed) during

gestation. (Apgar

Score imin= 7, Sex - Male),

Effect Parameter Std.Err P -95.0% CI [+95.0% CI

Intercept 111,64 16,91 <0,001 77,19 146,09

Reg. coeff

eg-coett B3y 4o 2252 (0159 |[-1346 [7831
MmO bOowgdosb  BBL, 303080 xggMo@obol ©mbol

M9360900L  3m99303096G0

450

(B) ©@gool Lobbedo GYyz00L  EMELEMSE
9008560090580 5M10LOIbMo, 35906 BMEgLsg amymbgddo JobgbmdMoz30

3930060 03393905  LEOHIMDbMgdOL  Topswo  baobboom,
309300l 3mgx03096G0L 8603369 mdsls s La®fidmbmgdol  p-
©mbyby3 (0b. ooasds 3.1.4)

Qb 50LObgds

200 Sex — Fezz‘a.le, Apgar Score ;,,;, %7.
R
E 300
=2
= 250
=
S 200
E 150
100
ol B stz x pEammeser
o <
04 -02 00 02 04 08 1,0 12 14
Logio (Pb)
QQO053(5053.1.4
3.2 @yzoob  3MgbsGonMo  gdudmbogool  3mbEHbo@swreo
@wobogm—  WsBdMBGHMOOMWO)  989dGJ00-06FgbLoMo  MgMs3ool
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2396ymazomagdsdo  99dmbyero  sbogrdmdowgdols 3wobogzme-
39053MEMy0M0 356599GHMIO0L sbsgobo.

bmer dgbfogeroeo odbs sbogrdmdowoms 0b@gbbowGmo mgMadool
9085600 gdsdo  89dmboewo 306  sbogwdmdowro s Fsm0  ©gEIdOL
Lolbedo @yzool dsh396909w0(ao639mGmgd0mo b3Mobobyol dgdmbggzsdo
©gOLMD 50MgdMo ogm Todlodsgrmo 6036w9w0). 192sbogrdmdocols
d90mbggzsdo  @yzool  0sb39b9dgemo  ogm  <5933/e-bg,bowwm  114-0b
990m393980  >=5033/-bg. 3M3MOEGEHS ©I0YM MO XAMRs©, L1333 O
bOZMBAHOME™  XpBIOIE. L5333 XeBIo  GYgoob  LeBewm
05h39b9dgeds dgoaobs 933/ LEBIMEHMWO ©gz0sg00m 4,2, 25
396396@0wdo GHYy3z00L d5Bg969d9wds dgoa0bs 6,2832/w—-byg, bognm 75
396396G0wdo Byzool 3sB396939w0 obwsom 10,1933/, BozmbEMmem
X399%00  GY300Lb  LEdmogrm  To3gbgdgero  dgoagbs 4,783/,
UEoboGHmwo ©gz0s300m 0,8. 25 39M3gbGHowdo &yzool dsb3969dgwds
99500065  2,203%/0w—by

bown 75 3g0igbGowdo  Bygzool  3sB39bgdgro  aobwroem
3,9932/co. 39053 MEMy06OO 0bggdLgdol sboeroBobomgzol
39G93MO0MWOo (3305900  HoMmBmoyqboro oym  LobdoMoo s
30mEgbGwmo  360d3bgmmdom.  vfy39Bo (330900l Tgxeligds
296500 gd0L bm®TogrOHMdaHg Bo@otms 30LEHMYMIToL s 3METMAMEZ-
LJoMbMzoL GHJuEBHOL odmygbgdom, s [oMmImygboo ogm GmymMs
bsdwgscom (SD) 96 9g0sbs (IQR, 063763350 GH0wH0 ©0535DMbo).

30039  ©ogdo  dg30Lfagergon  sbogrdmdowoms  3ewobozm®o
3500MMY09, 390 dgdmbzeol osabmbgdo.

B39b0 8mbo3gdgdol dobgwozom, 1500-s6-24999650056 gbsge
oboEdmdowaddo ©gol Lolbedo @ygzool 8999339 mdoo >5 83/,
3B GHOMO  ©0oabmHgdl  ImMol  a3bzgds  Bogmaol  bBMo-
29630056900l Bodm®hgbols d9dmbgg3900L L&oGoLEH03MMo©
96003369 m3560 Momabmds b3MBEGOMEW® X MRME Fgsmgdom. mdiss
dobo 608bmo 5O s©gdsBgds EYBsZms LogMmm MomEabmdol 5%-—
b.0b.05a®535N3.2.1 50603836900 (>=25003—bg—1; 15009-24999 —2; 10009~
149993; <10009-4, P05-Usd30c0mbbmlidos 25630msMgdols dga9Gmbgdols
LobMmdo: P2- GgldoMs@memnmo  bol@gdol 3dsommemyoqdo, P3-
39M0bs@Gmo 0bggdEogdo, P5— ©omBmldgdgeo bogzomeggdo, PI-
3BL—0l 3oMEMY05); OORMSTSN3.2.1:
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20%
17%
14%
1%
9%
6%
3%
0%
20%
17%
14%
1%
9%

Percent of obs

6% -

3%
0%

|_Pb Level <5 yg/dL|

| _Pb Level <5 yg/dL|

Pb Level > 5 yg/dL

Gest_Age < 37 week

Diagnosis

. PbLevel>5 yg/dL|

Gest_Age >= 37 week

3b®003.2.1: ©goolb Lobberdo @Gyzool dohz9bgdeols Lbgomds

X3993900L dobgzom
XJMNBO N | Mean | SD 251 Median | 75%
percentile percentile
©9sBLL<5 192 | 4.7 08 |22 3.0 3.9
pg/dL
©g> BLL >5 114 |90 |42 |62 7.9 10.1

pg/dL

“16939G)0 8mbo3gdgdol FgloaMgdes® gsdmygbgdwo ogm t-GabGo
53030009090 53MmbsMmbgzolomgzol s Mann-Whitney  @gbdo, 38
3306507  ©905©JOLmB SbmEosEool Igloliffsgers dsdmgzoygbgom Chi-

Square &gLEO. 439 LEAHSGHOLAHOIMNMO BHILEO 0gm MGIBOOZ0. F9Id0
0390 byMHdmbme, o p<0.05.
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3bmdowos  Byzool  gx8gddo  d5333900Ls o IMboMEIdOL
39053Mwmyom®  0bgdugd®y. Wo@gmo@Msdo  Gyzool  s0bodbmwmo
98990 9653500 x39MHM3560 Qo Dma0gOHm d90mbggzsdo
MOHOOYOMASIMIO0EHZI0E 9MOL. 350530Y30(3g00 99839539L9d0bs BHYz00L
369bsGHom0 gdudmbBoEosbmsd 08 dsdo olgmo 39do@MEmy0MHo
3565993HMgd0L  IIMI0IONMGDs,  BIMAMOO(35S 390mamdobol
9oh39b909w0, JO0OOM30EJOOL M5mEYbMdY, 390mgmdobols
3Mb39bGHGsE0s 9OHODOMEOGE 3sb5do—(MCHC),g6H00060Hm30EHT0
390mymdobol  3mbaab@®mogos (MCH), gGom®dmEo@gdol  bodwowm
d3m@mds(MCV)  Bogmggbs @s  sbsewdmdoerdo.  gbGowo  3.2.2:
296Lb35390980 3985GHMEWMY0H 356599GMJdd0 ©gEOL Lolbedo Gyzool
Lbgoolbgs 956396980l oMmb Ls33ewg3 o LogmbGHMHMmm  Xawmagd0l
dobggzom

3565893900 Maternal| Maternal P value
BLL<5 BLL >5 g/dL
pg/dL
398ASG0IM0 sb530 Mean 34.8 35.3 N/s
SD 3.6 3.3
25t percentile 32.6 34.4
Median 35.1 36
75 percentile 37.3 37.3
35LS dEIBOLL Mean 2338 2378 N/s
SD 818 828
25t percentile 1800 1800
Median 2325 2400
75% percentile 2950 3000
9O0mOMmE0GgdoM/pL)|  Mean 4.67 4.69 N/s
SD 0.83 0.85
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25t percentile 422 4.30
Median 4.68 4.72
75% percentile 5.18 5.30
390mamdobo(g/L) Mean 170.1 170.4 N/s
SD 28.3 31.0
25t percentile 155 157
Median 168 172
75% percentile 187 191
MCHC (g/L) Mean 347.5 343.2
(3900 mdobol
B98339Mds SD 20.4 14.1 P<0.05
9O00OMGOOIL b5 percentile | 340.2 337.7
dolsdo)
Median 348 342
75 percentile 357 349
MCV (fL) Mean 105.1 106.1
9EH0NOMEOG0L SD 7.3 7.7
LoBrgoeom BmErErmds) 25t percentile 100.6 102.1
Median 104.5 105.4
75% percentile 108.7 109.6
MCH (pg) Mean 36.5 36.1 N/S
(399ma@mdobol SD 2.2 3.6
890339@™ds 9O D5t percentile | 35.1 37.8
0O00OME0G0) Median 36.3 36.1
75% percentile 37.8 37.9
gbmowo  3.22  930P39690L,  HmI  ogm  LEHIGOLEHOIMM©
36003bgm3sbo  4oblbgoggds  (P<0.05)  asdmobs@s  3gdmyemdobol
3903390Md5Hg 9OHOOOMEOGE Fobsdo. gl Asblbgeggds  dormomgdl
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Bogmgzdo  3gdmamdobol  Lobomgbol  GgBEoMmgdsBy,  MHmIgerog
2990399905 393000 06GMJLOZsE00m.

oli336s
MmOl MmGysbobddo AY300L  9gb3mBoEool JoHOMSEO
09o6Oms : fyomo, bYOLsmo, 35960, b0ssd0, 8B39M0, beaagwm Bogmaols s
Sbodmdowol  ¢ygzool iysmms  3woagbde s ©gol dy. GHY300m
15533990L 00BIMGMYds bgds 133900l FMIBEYdOLLL, FgrIM30LLL s
d965b30L5b. By3z00 MER60HBd0 3993090 9x39JGHOL Jodm XIM 300093
MBS 5GP ME 3OHMBEGT .

18396 290m3033wo0gm  ©golL Lobbwdo &Yz00L EMbol gogwgbs
Bogmgzols  @o  sboedmdomms  sbmOHM3MIgGHaver 3565993 M90DY.

dglfogaomo  356539GHMId0H 3939060  Bygzool  3MgboBswE
9Ju3mBoEosts s bagmaol SbNMMIMIGEGHMOoMEr mbs3gdgdl dmEol 56
3900033909, 06x3mOTo@GH0m 356589GML HoMmdmoybs 533560l Jmms.
205bbog9 Bobobo ogbs 3LGHOE0S ©5IM30YOME0 D)
Ld9glEsdM30IOMo 9839dGO. JJMIME, =<37330050©9 SHowdMdOgddo
Logmabwol 1 fo-bg 23560L  Jmaws MRGem  IMdbmdoscg
3obobosmMgdYE0s Mymbgdmsb dodstmgdom, 306 dg-5 for—-bg 933560l
3mb5390900.00005©J00E6 oMz fygmbg  933900L  Bmbsizgdol
936Mdbmdgmds ol Lobberdo Fyzosbmob dodsMmgdom  Tgloderms
9000mMgdEIL YOO  SHOWIMOOWOL  ©9J39000JOME  BYMSOMOSL
AY300L 9gbdmboEool dods®om. B396 335Mm©MdM, HMI  IEIPOMBOMNO
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Relevance of the Topic

Population growth, urbanization, industrialization, globalization, in
addition to positive, also have a negative impact on the environment and human
health. Lead is one of the most important polluting metals in nature. More than
13 million deaths per year are recorded worldwide due to environmental
pollutants. Lead is very often used in the automotive industry and in the
production of batteries. In the United States of America, since 1980, leaded
gasoline was removed from consumption, 50-70% of which was released into the
atmosphere, and from the atmosphere into the soil. Between 1923 and 1986, the
burning of leaded gasoline in the United States released 4 million tons of lead
into the air and subsequently into the soil. As a result of the burning of ethylated
gasoline, 90% of the lead deposited in the atmosphere was produced. Since the
1980s, the phase-out of leaded gasoline has helped reduce lead levels in the air
by 99%, resulting in lower blood lead levels in the population.

Lead is especially dangerous for pregnant women and fetuses. This heavy
metal freely passes through the placental barrier and enters the fetus. The effects
of lead on pregnant women first attracted attention a century ago. In particular,
it was noticed that women who worked in the lead industry, compared to
women in other professions, had an increased incidence of stillbirths, premature
births, abortions, and neonatal deaths. More recently, studies have been
conducted in populations living near lead industries. It was revealed that even
with low levels of lead in the blood, the risk of congenital anomalies of the fetus
gradually increases. The short-term and long-term consequences of increased
prenatal lead exposure in infants are still largely unknown, except for some
evidence suggesting neurodevelopmental impairment in children. Experts from
the World Health Organization (WHO) constantly emphasize that lead is
particularly dangerous for young children due to the intensive growth and
development of the central nervous system, as well as the increased need for
nutrients. Lead is a cumulative metal that accumulates in bones. Its release from
the bone increases during pregnancy. This is more intense if the mother does not
take calcium-rich foods or calcium supplements.

Similar to other countries, research related to lead is very relevant in
Georgia, which is actively carried out by various research organizations, private
or state laboratories. In 2019, a multi-indicator cluster study (MICS) study
carried out by the state and various donor organizations was published,
according to which 41% of the examined children had lead levels > 5 mcg/dL,
and 16% had levels above 10 mcg/dL.
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Antenatally, lead enters the blood of the fetus from the mother's blood,
and after birth - the source of lead supply can be mother's milk. Considering that
the developing brain of the fetus has a very weak blood-brain barrier, the bullet
easily enters the brain tissue. The primary source of lead in the fetus is the
placenta, as it is supplied by the mother's blood. Analysis of umbilical cord blood
has shown that fetal blood lead levels correlate with maternal blood lead levels
and are 80-90% of maternal blood lead levels.

In conditions of exposure to the human body, pregnant women and
fetuses are practically vulnerable to the effects of lead. The placenta cannot act
as a barrier to lead. It was interesting for us to determine the anthropometric
data of the fetus, the postnatal manifestations of lead exposure of the newborn,
hematological parameters at the time of this or that index of lead in the mother's
blood. In Borchashvili Health Center “Medina” and whose blood had lead levels,
as well as newborns of mothers who were admitted to the neonatal intensive
care unit with one or another problem.

This is of great importance, both from the point of view of obstetric risk
assessment and prevention of complications, as well as for neonatologists, in
order to take into account the risk of expected complications during postnatal
care.

Tasks:

1. Study of the influence of lead in the mother's blood on the anthropometric
characteristics of the newborn.
2. Determination of correlations between prenatal exposure to lead and risk
factors for the reduction of compensatory characteristics of the newborn;
3. Study of the clinical characteristics of newborns according to lead exposure in
the mother's blood in children admitted to the postnatal intensive care unit;
4. Study of ferritin and hematological indices in the blood taken from the
umbilical cord according to lead exposure in the mother's blood,
5. Prediction of complications in case of high lead concentration in maternal
blood (>5pg/dL). Development of practical recommendations.
Scientific Novelty

For the first time in Georgia, we studied the influence of lead exposure in
the mother's blood on the physical, clinical data and hematological parameters
of the newborn in the Georgian population.
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1. We studied the anthropometric characteristics of detection of prenatal lead
exposure in fetuses in the Georgian population;

2. We identified correlations between risk factors during prenatal exposure to
lead;

3. Clinical data and hematological indexes of newborns during prenatal lead
exposure were studied;

4. Measures to prevent clinical and laboratory manifestations of lead exposure in
maternal blood were developed; The practical value of the work

The results of the work contribute to a better understanding of the ante
and intranatal data of the fetus and placenta and to mobilize the obstetric-
neonatal team in order to prevent antenatal, intranatal and postnatal
complications. The practical recommendations presented in the thesis will be
used during antenatal care of pregnant women, intra and postnatal monitoring
of fetuses and newborns. Publications and approval:

5 scientific works have been published on the subject of the dissertation

in refereed and peer-reviewed journals, including 2 international impact
factor journals.

Dissertation Thesis Structure

The dissertation is presented on 143 pages and includes: introduction,
literature review, research material and methods, own research results. 3
chapters, 38 tables, 25 diagrams. The final part includes discussion, conclusion
and practical recommendations, the list of literature includes 186 literary
sources.

Chapter II
Research Material and Methods
2.1 Study Area

Our research was carried out in Georgia, in particular, in the Autonomous
Republic of Adjara. This region is located in the southwestern part of the
country, on the Black Sea coast and borders Turkey.
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2.2. Slaughter material. The study was carried out in two directions: in the
first case, the study was a prospective cohort. 354 pregnant women who were
registered at the Batumi Medical Center and LLC "I. Borchashvili House Health
Center in "Medina" and their newborns of both sexes. Umbilical cord blood taken
for ferritin determination in all newborns of this group.

The criteria for inclusion in the study were all pregnant women who did
not have a history of termination of pregnancy, and the exclusion criterion -
pregnant women who had a termination of pregnancy before 22 weeks of
gestation or recorded a stillbirth.

91 babies of both sexes were selected from the newborns of the same
cohort. Inclusion criteria were infants whose mothers had the highest or lowest
blood lead levels. Exclusion criteria were those children who had antenatal
hemotransfusion, confirmed Rhesus isoimmunization.

The second study was a retrospective study. The group participating in
the study consisted of 306 newborns admitted to the neonatal intensive care unit,
whose mothers had blood lead levels determined during pregnancy (in case of
repeated screening, the maximum lead level was taken). The criteria for
inclusion in the study were all newborns whose mothers had blood lead
determined and entered the neonatal intensive care unit within 6 hours of birth.
Exclusion criteria: all newborns who were confirmed to be Rhesus isoimmunized
and/or had hemotransfusion antenatally or in the first 6 hours after birth, as well
as newborns referred from another clinic whose birth was more than 6 hours
old.

2.3. Research methods:

2.3.1. Assessment of physical parameters of the fetus and assessment of
the condition of the newborn at birth: such physical parameters as gestation,
body weight, length and head circumference, placenta were examined. The
criterion for assessing the condition of the newborn was the Apgar scale index at
1 minute after birth. It is a universal method of evaluating a baby at birth. 2.3.2
The material to be tested for lead content in blood was taken from a pregnant
woman in a test tube containing ethylenediaminetetraacetyl acid (anticoagulant
test tube) under aseptic and antiseptic conditions. The test tubes were stored at
-20°Cin the medical laboratory "Medy Prime". temperature and was transported
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according to the cold chain principle, where the analysis was done immediately.
The test results were available within 2 weeks of the blood draw. Blood lead
content was determined in pg/dL.

2.3.3. Analysis of lead in blood Test parameter - lead matrix - venous blood
Unit of measurement - ug/dL (ug/dL) For the test, the following was used: atomic
absorption spectrophotometer, (Zeeman system model: AA240 Zeeman),
calibrated with lead standard reference solution (1000 pg/mL stock Lead Solution
(Pb), Lot.No 782761), using intermediate standards and for quality assurance two
control samples (spikes) were used:

- Autosimpler washing solution

- modifier working solution

- blood standard without lead (Blankcheck WH Iot. No 4110621237) -
Triton X-100

- NH4H2PO4) (Trace metals analysis)

- HNO3 (70%) (Trace metals analysis)

- Deionized water

2.3.4 Determination of ferritin in umbilical cord plasma of newborns
Blood was collected from the umbilical vein in the first minute of life. Plasma
was separated from the collected blood, which was frozen at -70°C. After that,
the desired samples were thawed and ferritin was determined in the thawed
plasma.

Testing parameter — ferritin matrix — venous blood Unit of measurement
— ng/ml (nanogram/milliliter) fully automatic electrochemiluminescence
method was used, apparatus cobas e 411.

* Ferritin caset (1ot(10)66072202)

* Call feritin (human liver) in a human serum matrix

* Cal2 feritin (human liver) in a human serum matrix

2.3.5. Hematological analysis of newborns Blood sampling was done in
newborns at the 6th hour of life. Sampling was performed from the umbilical
vein with a vacuum tube containing k3 EDTA anticoagulant manufactured by
greiner bio-one. The examination was performed on the XT4000i hematology
analyzer. The machine was subjected to annual scheduled manual, relevant
engineering services and daily internal quality control was carried out. Goals and
objectives:
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Our aim was to study the effect of prenatal and intranatal exposure to
small doses of lead in maternal blood on the physical characteristics, Apgar score
and hematological parameters of the fetus and newborn. Also, we revealed the
relationship between the ferritin index in the umbilical cord blood plasma and
the stability of the newborn in conditions of prenatal exposure to lead.

Chapter III
Results of Own Research

Our study was divided into two parts, the first being a prospective cohort
study. Blood lead levels of pregnant women attending women's counseling and
physical data of their newborns were studied, as well as the stability of these data
to lead exposure.

In the second case, a retrospective study was conducted. The clinical and
laboratory characteristics of newborns admitted to neonatal intensive care in
relation to prenatal lead exposure were studied.

3.1 Manifestation of prenatal lead exposure on the physical data and
condition of the newborn at birth for the first study cohort, interval
characteristics (length of the newborn at birth, body weight, head
circumference, lead level in the mother's blood) were used for the analysis of
variance analysis (One-way and factorial ANOVA), different subgroups of the
study cohort. For the analysis of rank variables (Apgar Score, Gestational age)
non-parametric statistical methods were used (Kruskal-Wallis ANOVA - for
multiple comparisons, Mann-Whitney U test - for comparison of two groups,
Chi2-criterion - for analysis of expected and observed frequencies of categorical
and rank characteristics.

Statistical Soft - SPSS12 results and their analysis were used for data
processing and visualization of results

3.1 In our first study, a group of 354 pregnant women attending a women's
clinic for ambulatory care and subsequent anthropometric data of their
newborns were studied. 182 male and 172 female newborns were presented. The
mean maternal blood lead of male infants was 1.84 with a standard deviation of
0.769, and the mean blood lead of female infants was 1.85 with a standard
deviation of 0.66. In the mentioned group, the content of lead in the mother's
blood was not related to the gender specificity of the fetus.
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We examined the relationship between maternal blood lead levels in both
sexes during gestation, anthropometric data, and Apgar scores at the first and
fifth minutes of life. Given that gestation has a significant effect on this
characteristic, we studied the anthropometric characteristics of newborns on the
logarithm of maternal blood lead levels, taking into account gestational age.
According to our study, there were no reliable effects associated with lead
exposure in relation to the anthropometric characteristics of newborns, even in
relation to gender. Correlation of Apgar scores with gestational age was revealed
with a high degree of confidence. In view of these results, it was considered
appropriate to study the effects of lead on Apgar data taking into account

gestational age.

Table N3.1.1 and diagram 3.1.1 present the dependence of the Apgar score
(1 and 5 min) on maternal blood lead level in newborns according to gestational
age.

Table N3.1.1 on gestational age and the logarithm of lead levels in
maternal blood at 1 and 5 min of newborns of both sexes. Statistical reliability of

Apgar score dependence

Kruskal-Wallis ANOVA by Ranks alue vers

Value Gest_Age H p

Apgar Score 1 min <37 10,79 0,004
38-40 1,98 0,370

Apgar Score 5 min <37 7,15 0,028
38-40 1,270 0,529
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As can be seen from the graph, if the gestational age is <=37 Apgar score
(1 minute), a sharp, statistically reliable deterioration is recorded in the range of
Ln(Pb) = 1.62,1, in the range of Ln(Pb) > 2.1, the Apgar score practically does not
change. In the range of 38-40 weeks, the Apgar score does not depend on the
concentration of lead in the mother's blood at all. The significance of the gender
factor in terms of effects related to lead exposure was analyzed, it was revealed
that the lead-dependent deterioration of the Apgar score was reliably recorded
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Chart N3.1.2.2 Dependence of newborn Apgar score on the logarithm
of maternal blood lead level, >38 weeks of gestational age and gender

only in female infants with a gestational age of <=37 weeks, the lead-dependent
change in male infants is not statistically reliable, although there is a clear trend
of deterioration in lead concentration in the range of 1.6-2.1 (diagram N3.1.2).

8.2

SEX: Male vs Apgar Score Imin: KW-H(2;40) = 3,8899; p = 0,103
SEX: Female Apgar Score 1min: KW-H(2;39) = 7,5871; p = 0,022

8.0
7.8
7.6
7.4

7.2

Apgar Score 1min

7.0

6.8

6.6
- A <=1,6 1,6-2,1 >2,1

ex B Ln (Pb)

Diagram N3.1.2.1 Dependence of the Apgar score of newborns on the logarithm
of lead level in the mother's blood, in groups of newborns of <=37 gestational

age and different gender

We hypothesize that this type of effect on Apgar score may reflect the
neurotoxic effects of prenatal lead exposure.
In newborn groups
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There are conflicting data on the relationship between Apgar score and
gender specificity in the literature. For example, Negi et al. noted that male
infants are more sensitive to Apgar scores. The effect of gender on the Apgar

score could not be confirmed by Rahmanian and others.

Table N3.1.4 Dependence of the reliability of the difference in the Apgar
scores of male and female newborns on the level of lead content in the mother's

blood and gestational age

Mann-Whitney U Test
Value Gest_Age Ln(Pb) U P
Apgar Score 1 <37 <=1,6 91 0.765
min
1,6-2,1 30 0.468
>2,1 111 0.395
38-40 <=1,6 1289.5 0.572
1,6-2,1 302 0.671
>2,1 14245 0,950
Apgar Score 5 <37 <=1,6 95.5 0.926
min
1,6-2,1 36 0.856
>2,1 93 0.133
38-40 <=1,6 1264 0.466
1,6-2,1 278 0.380
>2,1 1378.5 0.773
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Several meta-analysis studies have looked at the effectiveness of iron
supplements against lead poisoning. This may indicate that prevention of iron
deficiency in the body may have a positive effect in lead-exposed populations.
To confirm the role of iron status in resistance to prenatal exposure to lead, we
investigated the correlation of ferritin content in fetal umbilical cord plasma
with Apgar score at the first minute and maternal blood lead level.

Ferritin is the main form of iron storage in the body. Tissue ferritin is a
protein. In case of anemia, it is quite a sensitive marker, however, it should be
taken into account that serum ferritin content may increase during congenital
hemochromatosis, during transfusion of erythrocyte mass, infections, and
neoplasmic diseases. In fact, as a marker of inflammation, ferritin levels can mask
the true status of iron in a newborn's body.

The ratio of ferritin content in the plasma of 54 male and 37 female
newborns in relation to maternal blood lead was compared: Table N3.1.5 and
Table N3.1.6

Table 3.1.5 Regression analysis of the relationship between Ferritin level in the
newborns and maternal blood lead levels (logl0-transformed) during gestation.
(Sex - Female),

Effect Parameter Std.Err P -95.0% CI |+95.0% CI
Intercept  |239,41 36,61 <0,001  |165,07  |412,36
Reg. coeff

eg. coeff B o 1o 48,76 0,141 172,42 |2557

Table 3.1.6 Regression analysis of the relationship between Ferritin level in the

newborns and maternal blood lead levels (logl0-transformed) during gestation.

(Sex - Male),

Effect Parameter Std.Err P -95.0% CI |+95.0% CI
Intercept 122,42 19,70 <0,001 82,85 161,99
Reg. coeff B (36,12 26,31 0,175 -16,70 88,95
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Table 3.1.6 Regression analysis of the relationship between Ferritin level in the
newborns and maternal blood lead levels (logl0-transformed) during gestation.
(Sex - Male),

Effect Parameter Std.Err ) -95.0% CI [+95.0% CI

Table N3.1.5, Table N3.1.6 — the values of the regression coefficients and
their statistical reliability are presented for the cohort under observation in male
and female newborns, as we can see, the value of § is not reliable, therefore there
is no causal relationship between them.

It is well known that the Apgar score between the first and fifth minutes
of life is significantly lower in preterm infants (<37 weeks) than in full-term

infants.
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Diagram 3.1.3

In general, the Apgar score in the first minute of life usually shows
resistance to harmful environmental factors. Therefore, to exclude the effect
related to gestational age, we estimated the regression coefficients in girls and
boys with a low Apgar score (Apgar Score 1min = 7)

(Tables 3.1.7-3.1.8)
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Table 3.1.7 Regression analysis of the relationship between Ferritin level in the
newborns and maternal blood lead levels (logl0-transformed) during gestation.
(Apgar Score imin= 7, Sex - Female),

Effect Parameter Std.Err P -95.0% CI [+95.0% CI
Intercept 322,01 43,00 <0,001  |231,66  |412,36
Reg. coeff

eg. coeff B | 51306 60,35 0,003 330,07 |-76,46

Table 3.1.8 Regression analysis of the relationship between Ferritin level in the
newborns and maternal blood lead levels (logl0-transformed) during gestation.
(ApgarScore imin= 7, Sex - Male),

Effect Parameter Std.Err p -95.0% CI |+95.0% CI
Intercept 111,64 16,91 <0,001 77,19 146,09
Reg-coeff f 1) 1 22,52 0,159 1346|7831

As can be seen from the tables, the regression coefficient of ferritin level
(B) in boys in relation to the level of lead in the blood of the mother is unreliable,
while in girls the causal relationship is observed with a high degree of
confidence, this is reflected in the value of the correlation coefficient and the p-
level of confidence (see Diagram 3.1.4)

3.2 Postnatal (clinical-laboratory) effects of prenatal exposure to lead -
analysis of clinical-hematological parameters of newborns admitted to the
intensive care unit.
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A total of 306 newborns admitted to the neonatal intensive care unit and
their mothers' blood lead levels were studied (in the case of repeated screening,
the maximum level was taken with the mother). In the case of 192 newborns,
the lead level was <5 pg/dL, and in 114, it was >=5 pg/dL. The cohort was divided
into two groups, study and control groups. The mean of lead in the study group
was 9 pg/dL with a standard deviation of 4.2. In the 25th percentile, the lead
level was 6.2 ug/dL, and in the 75th percentile, the lead level was 10.1 pg/dL. In
the control group, the average lead level was 4.7 ug/dL, with a standard deviation
of 0.8. In the 25th percentile, the lead level was 2.2 pg/dL, and in the 75th
percentile, the lead level was 3.9 ug/dL. Categorical variables for the analysis of
hematological indices were represented by frequency and percentage value.
Evaluation of continuous variables for normality of distribution was performed
using a histogram and Kolmogorv-Smirnov test, and presented as mean (SD) or

median (IQR, interquartile range).

First of all, we studied the clinical pathology of newborns, namely
admission diagnoses.

According to our data, in premature infants weighing 1500 to 2499 grams,
with lead content in the mother's blood >5 pg/dL, among the postnatal diagnoses,
there is a statistically significant number of cases of fetal growth and
development retardation compared to the control group. However, its mark does
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not exceed 5% of the total number of premature infants. See diagram N3.2.1
designations (>=2500g-per-1; 1500g-2499g-2; 1000g-1499g3; <1000g-4, P05-
intrauterine developmental delay syndrome: P2- respiratory system pathologies,
P3- perinatal infections, P5-unspecified jaundice, P9-CNS pathology); Diagram

N3.2.1:

20%

17%
14%
11%
9%
6%
3%
0%
20%

__Pb Level <5 yg/dL|

|_Pb Level <5 yg/dL|

17%
14%
1%
9%
6%
3%

Percent of obs

| _PbLevel > 5 yg/dL

0%

Gest_Age < 37 week

Diagnosis

| Pb Level > 5 ug/dL |

Gest_Age >= 37 week

Table 3.2.1: Differences in maternal blood lead levels by groups

Group N Mean | SD | 25* Median | 75%
percentile percentile

Mother BLL<5pg/dL | 192 4.7 08122 3.0 3.9

Mother BLL >5 pg/dL | 114 9.0 42| 6.2 7.9 10.1

41




The t-test for independent samples and the Mann-Whitney test were used
to compare continuous data, and the Chi-Square test was used to examine the
association with birth before 38 weeks. All statistical tests were two-sided.
Results were considered reliable if p<0.05

The effect of lead on the hematological indices of children and adolescents
is known. In the literature, the mentioned effects of lead are varied and in some
cases mutually exclusive. We decided to evaluate the dependence of such
hematological parameters as hemoglobin index, erythrocyte count, hemoglobin
concentration in erythrocyte mass (MCHC), hemoglobin concentration in
erythrocyte (MCH), mean erythrocyte volume (MCV) in fetus and newborn in
relation to prenatal lead exposure. Table 3.2.2: Differences in hematological
parameters at different levels of lead in maternal blood according to study and
control groups

Parameters Maternal Maternal BLL [P value
BLL<5 pg/dL | >5 pg/dL
Gestational age  Mean 34.8 35.3 N/S
SD 3.6 3.3
25t percentile 32.6 34.4
Median 35.1 36
75% percentile 37.3 37.3
M ass at birth Mean 2338 2378 N/S
SD 818 828
25% percentile 1800 1800
Median 2325 2400
75% percentile 2950 3000
Mean 4.67 4.69 N/S
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Erythrocytes SD 0.83 0.85
M/pL)
25% percentile 4.22 4.30
Median 4.68 4.72
75% percentile 5.18 5.30
Hemoglobin (g/L) Mean 170.1 170.4 N/S
SD 28.3 31.0
25% percentile 155 157
Median 168 172
75% percentile 187 191
MCHC (g/L) Mean 347.5 343.2
(Hemoglobin
content SD 20.4 14.1 P<0.05
i h
B A A T T —— 340.2 337.7
mass)
Median 348 342
75% percentile 357 349
MCV (fL) Mean 105.1 106.1
|Average volume [SD 7.3 7.7
of erythrocyte 5% percentile 100.6 102.1
Median 104.5 105.4
75% percentile 108.7 109.6
MCH (pg) Mean 36.5 36.1 N/S
(Hemoglobin SD 22 3.6
contentin one 5t percentile 35.1 37.8
erythroeyte) Iy fedian 363 36.1
75% percentile 37.8 37.9
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Table 3.2.2 shows that there was a statistically significant difference
(P<0.05) in hemoglobin content in erythrocyte mass. This difference indicates a
decrease in fetal hemoglobin synthesis caused by lead intoxication.

Conclusion

The main sources of lead exposure in a pregnant woman's body are:
water, food, air, soil, dust, and the source of lead for a fetus and newborn is the
placenta and breast milk. Contamination of food with lead occurs during food
preparation, packaging and storage. Due to the cumulative effect of lead in the
body, it still remains an actual problem.

1. We investigated the effect of maternal blood lead levels on fetal and
neonatal anthropometric parameters. From the studied parameters, the
relationship between prenatal lead exposure and anthropometric data of the
fetus was not revealed, the informative parameter was the Apgar score. In
addition, gestation-dependent and gender-dependent effects were observed. In
particular, the Apgar score at 1 minute of life in infants up to <37 weeks is a more
sensitive characteristic for girls than the Apgar score at 5 minutes. The sensitivity
of the Apgar score to maternal blood lead in the first minute after birth may
indicate a decreased resistance of the female newborn to lead exposure. We
hypothesize that female fetuses are more sensitive to maternal blood lead
exposure than male fetuses.

2. We studied the effect of lead exposure on fetal blood ferritin levels. As
a result of the study, it was revealed that the level of ferritin in the umbilical
cord plasma is inversely proportional to the power of lead exposure in the female
fetus, which is expressed by a relatively low Apgar score in the first minute of
life. This effect confirms the role of iron status in the clinical manifestation of
chronic lead intoxication.

3. We analyzed the role of prenatal lead exposure in neonatal intensive
care unit patients, leading clinical pathologies and fetal hematological indices:
erythrocyte count (RBC), hemoglobin (HGB), mean erythrocyte volume (MCV),
mean hemoglobin content in erythrocyte (MCH), hemoglobin Content in
erythrocyte mass (MCHC), mean platelet volume (MPV). In the population we
studied, the average level of lead in the mother's blood was the limit, namely
5.232582 mcg/dL, which is slightly higher than the limit allowed by the CDC for
pregnant women. A positive relationship was observed between blood lead
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concentration and hemoglobin concentration in erythrocyte mass (MCHC). This
study supports the idea that lead levels in pregnant women should not exceed 5
mcg/dL. In the same cohort, a small but statistically significant relationship
between intrauterine growth retardation syndrome and maternal lead exposure
was revealed. Based on the above, we hypothesize that the overall effect of
maternal blood lead exposure will be reduced to placental damage and disruption
of placental function.

Practical Recommendations

Our next step is to identify and monitor newborn risks. Informing
parents, midwives and neonatologists in order to avoid or mitigate further long-
term consequences.

1. In our opinion, it is appropriate to start blood lead monitoring of
women of childbearing age at all key stages of the reproductive process. It is also
important to study iron status data during pregnancy planning.

2. A better understanding of the antenatal data of the placenta in pregnant
women can reveal the genesis of many pathologies and thus contribute to the
early diagnosis, prevention and treatment of the clinical manifestations of lead
exposure on the fetus.

3. In pregnant women with lead exposure, factors of gestation and gender
of the fetus and the iron status of the mother should be taken into account.

4. Late umbilical cord clamping — newborns who experienced prenatal
lead exposure are at high risk of developing anemia (in our study, it was observed
that the concentration of hemoglobin in the erythrocyte mass decreases). For
these babies, later umbilical cord crossing is important.

5. Those newborns whose mothers had blood lead levels >=5 ug/dL require
monitoring of erythrocyte indices in the neonatal period, early recognition and
treatment of anemia.

6. It is important to breastfeed and the correct diet and regime of a nursing
woman, a healthy lifestyle, calcium-rich food. Due to the specificity of the
property of fetal hemoglobin (high affinity to oxygen and low affinity to 2,3-
diphosphoglycerate, which affects the dissociation curve of oxygenhemoglobin),
it grows as a whole in the placenta. Also, the risks of tissue hypoxia in the fetus.
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This leads to the fact that the short-term and long-term somatoneurological
consequences of lead exposure are much wider than in adults, and the health and
stability of erythrocytes is questionable, since the hemoglobin content in
erythrocyte mass is lower than in newborns of mothers with high exposure.
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