I'mnoTnpeos O6epeMeHHEHIX

[Mogrotosuna: lNpecHakosa AnnHa OnerosHa
OpAMaHTOpP-aHAOKPUHOSOr 1 roga



AKTyanbHOCTb

[lopmoHbI LK perynupytot npouecchl
Pa3BUTUSA N CO3PEBAHUA:

[ poCT 1 co3peBaHnE cKerneTa

[0 3aknagka u Pa3BUTUA TOJTIOBHOIO MO3ra
nfoda

[ nonoBaga cuctema, nornoBoe pa3BnTne,

MeHCTpyarnbHaa PyHKUNA U PepTUbHOCTD.

[1pn HapyLweHnn pyHKkumn LXK BO3MOXXHO:

[ npexaeBpeMeHHOoe 1Unm no3aHee rnosioBoe
co3peBaHue,

[0 HapyLweHnn MeHCTpyanbHOro LUnKna,
aHoBYyndaumu, becnnogus, HeBblHALLIMBaHUS
bepeMeHHOCTH, NaTofornm nNroaa u
HOBOPOXOEHHOTIO.
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[ BaustHuEe pPENpOAyKTUBHONM CHCTEMBI Ha

[IDK, 94TO moATBEpKIACTCA HU3MEHEHHEM oohatamus
¢e (yHKIMM BO BpeMs OEPEMEHHOCTH, ﬁ}
JIaKTAIllid, [Opd  J0OpOKavYeCTBEHHBIX 4 TR,H?egu,m o
OMYXOJIAX 151 THIEPITIACTUUCCKUX Lo Pty ( —— e
IIPOIECCaX KEHCKHUX ITOJIOBBIX OPTaHOB. I “ D w
U acTporeHsl MOTYT KOCBEHHO  Lver myros (D) [ Tedrnis. 1
CTUMYIHPOBATh (DYHKIAIO IIATOBUIHOM [uoeresui) o)® .
’KEJIe3bl 3a CYET MHTCHCU(PUKAIIUM CUHTE3a -g- @9@ @
TAPOKCHUHCBSI3BIBAIONIETO MIOOYJIMHA B Eipod dleu —
[ICYCHU 3a CYET HAJIMYUA PELEITOPOB K TBG. TR, Alburmin Desnass sety )
TTI u T3 B AM4HKKE => IPSIMOTO BIIUSIHUSA — i —

TRa, TRB

macpynkuun DK Ha crepoumpgorenes,
OBYJISILIMIO, (PYHKITHIO >KEJITOrO TEJa.



OcobeHHOoCTU PyHKUMOHMpoBaHus LKy

bepemMeHHOM

TnpeoungHbie rOpMOHbI MaTepu
y4acTBYIOT B peanunsauumu
NPUCNOCOBUTENBbHbLIX peakUnn
nnoaa, BNUSLOT Ha ero
MeTabonnyeckne npoLeccsl,
POCT, pa3BuTune,
ondodepeHUNPOBKY TKaHEWN,
cuHTEe3 berka.

XI'Y — ctumynatop LK
(Makcumym 10-12 Hen
bepeMeHHOCTN)
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[lpnymHa runotupeosa un NPT

* YyCUNEHNE NOYEYHOro KnnpeHca noga

* HOpMaribHOe PYHKLUMOHMPOBaHME peTonnaLeHTapHoro
KOMMJiekca

* TPAHcNNaLleHTapHbIN NepeHoC noaa
* aYyTOUMMYHHbIV TUPEONONT
e onepauun Ha WX n Tepanna pagmoakTMBHLIM UOOOM

CoOTBETCTBEHHO BbICOKas NOTPEOHOCTL B noae 250-300 MKr B
[eHb, aHaNOrM4YHO B NeEpNo rnakraLum




[lnarHocTuka

e B | TpumecTpe 0,1-2,5 MEa/n;
e BO Il TpumecTpe 0,2-3,0 MEa/nm;
e B lll TpuMmecTpe 0,3-3,0 MEa/n.

Namepenune T3 n T4. AT-TT10

American Thyroid Association (ATA) recommendation to measure
thyroid peroxidase (TPO) antibodies in pregnant women with TSH >2.5
mU/L to inform treatment considerations



CyOoknuHunyeckum runotupeos T'11=2,5-4
MEO/n

0 B | TpumecTpe xeHwmHam ¢ CI nokasaHa 3amecTtutenbHasa tepanusa L-T4
npu TTI BbliWwe 2,5 MEA/N. (pewaetca nHanemnayarsrbHO)

[0 OgHako Hepeako OT Tepanuun L-T4 BO3OepXXUBaKTCH, HO MPOoAoSKatoT
onpenenaTb ypoBeHb T Tl ¢ nHTepBanom 1 pas B 4 Hegenu B nNepBow
nonoBuHe 6epPeEMEHHOCTH.

[ B cnyyae yBenunyeHunsa cogepxaHua TTI B KpoBu Bbille 4,0 MEA/n
00s13aTeNibHO Ha3Ha4eHune L-T4. 1 paxe Ha aTane nnaHnpoBaHMUS
bepemMeHHOCTM Tepanus L-TMPOKCMHOM NoKa3aHa rnpu yposHe TTI B KpoBU
Bbille 4,0 MEa/n.

[0 CtapToBag go3a L-T4 paccynTbiBaeTcsa Ucxoasi U3 1,2 MKr/Kr B A€Hb

0 YpoBeHb TTI HeoOXoaMMO onpenensitb Kaxable 4—6 Heaenb B | TpUMecTpe
" OHOKpaTHO BO Il 1 Il TpumecTpax. LleneBon ypoBeHb AOSTKEH ObITb <2,5
MEa/n.



Onpeaenenne TTI B rpynnax pucka npH HACTYTUIEHHH GEPEMEHHOCTH,
onpeaeacuue AT-TIHO npu yposue TTI 2,510 MEx/n

e < e

TTr0,1-2,5 MEa/n TIT 2,5-10,0 MEa/n TTIT > 10 MEn/n
HeTt HeoGXOaMMOCTH Haauauenwe L-T,
B HAGAIOICHHH AT-TNOM) AT-TNO(-)
TTT 2,5-4,0 MEn/n TTT 4,0-10,0 mEn/n
TTr 2,5-4,0 MEa/n TTT 4,0-10,0 MEn/n

- Haznavenne L-T, be3 HazHaueHuhn




KoppeKkuunsa Ao3bl NEBOTUPOKCUHA

Ecnn XeHLwurHa ¢ runoTMpeos3om nosryvana go 0epemMeHHocT L-T4, To
NOoTPeOHOCTL BO3pacTaeT NPUMEPHO K 4-6 Hegensim 0epeMeHHOCTH.
[ToaTOMY Ccpasy ¢ HacTynneHnem bepeMeHHOCTU LieriecoobpasHo
yBenn4nTb 0oy L-T4 Ha 20-30%.

[1pn rmnoTmnpeose, pa3BUBLLEMCSH B UCXOAE TUPEOUOIKTOMUN UMK
Tepanuu pagnoakTMBHbLIM NOA4O0M, NOTPebyeTca bonbluee yBennyeHme
0o3bl L-T4, Yyem npu runotupeose B ucxoge AUT.

[Tocne poaoB NOTPEOHOCTL B L-T4 cpa3dy CHMXaETCH, U PEKOMEHOYETCS
YMEHbLUNTb 40 MCXOOHOW, 10 OEpEMEHHOCTN C NOCNeayoLWnUm
KoHTponem TTI yepes 6 Heaenb. OgHako y nauneHTok ¢ AT BO3MOXHO
yBennyeHme notpebHocTn B L-T4 B CpaBHEHUN C UICXOAQHON, A0
bepeMeHHOCTH, YTO CBSA3aHO C NPOrpeccmMpoBaHMeEM ayTOMMMYHHOIO
npoLecca nocre poaos.



The NEW ENGLAND

JO U R N A L Of M E D I C I N E Table 1. Maternal Characteristics at Baseline.*

Characteristic Subclinical Hypothyroidism Hypothyroxinemia
ESTABLISHED IN 1812 MARCH 2, 2017 VOL. 376 NO.9 Levothyroxine Placebo Levothyroxine Placebo
(N=339) (N=338) (N=265) (N=261)
Treatment of Subclinical Hypothyroidism or Hypothyroxinemia Age —yr 27.7+5.7 27345.7 27.8:5.7 28.0+5.8
in Pregnancy Race or ethnic group — no. (%)
B.M. Casey, E.A. Thom, A.M. Peaceman, M.W. Varner, Y. Sorokin, D.G. Hirtz, U.M. Reddy, R.]. Wapner, Black 27 (8) 25 (7) 61 (23) 65 (25)
J.M.Thorp, Jr., G. Saade, A.T.N. Tita, D.J. Rouse, B. Sibai, J.D. lams, B.M. Mercer, J. Tolosa, S.N. Caritis, Hispanic 195 (58) 185 (55) 131 (49) 125 (48)
and J.P. VanDorsten, for the Eunice Kennedy Shriver National Institute of Child Health
and Human Development Maternal-Fetal Medicine Units Network* White 109 (32) 117 (35) 69 (26) 69 (26)
Other 8 (2) 11 (3) 4 (2) 2(1)
Body-mass indexi: 28.1+6.4 28.2+6.4 30.3:6.4 30.2+7.1
Nulliparous — no. (%) 124 (37) 134 (40) 69 (26) 64 (25)
Baseline thyrotropin — mU/liter
Median 4.5 43 1:5 14
95% ClI 4.4-4.7 4.2-4.5 14-16 1.3-15
677 »eHwwuH ¢ CI (339 — nonyyaBLUMX o S—
NeBOTUPOKCUH, 338 — nnauebo) Median 101 1.02 0.83 0.83
A 95% ClI 1.00-1.02 1.01-1.04 0.82-0.83 0.82-0.83
526 XXEHLUWH C T’MNnoOTUPOKCUHEMUEN (256 - " 5 T
rinary iodine — pg/liter
nony4yasBLUNX NEBOTUPOKCUH, 261 — Median 199 196 185 191
nnaue60) 95% ClI 184-238 172-229 167-219 164-208
No. of weeks of gestation at randomization 16.6+3.0 16.7+3.0 18.0+2.8 17.7+2.9

* Plus—minus values are means £SD. There were no significant differences at baseline between the levothyroxine group
and the placebo group in either trial (P>0.05). Cl denotes confidence interval.

T Race and ethnic group were determined by the research nurses.

I The body-mass index is the weight in kilograms divided by the square of the height in meters.

§ To convert thyroxine values to picomoles per liter, multiply by 12.87.

9§ One patient in the levothyroxine group and one in the placebo group in the subclinical hypothyroidism trial were miss-
ing the urinary iodine measurement.




The primary outcome was the full-scale IQ as
assessed with the use of the Wechsler Preschool

and Primary Scale of Intelligence III (WPPSI-III)
at 5 years of age, or with the overall (general
conceptual ability) score from the Differential
Ability Scales—II (DAS) at 3 years of age if the
WPPSI-III score was not available, or death be-
fore 3 years of age (because it was a competing
event for IQ score). Results are expressed as age-
standardized scores, with an expected popula-
tion mean of 100 and a standard deviation of 15.
The DAS and WPPSI-III scores correlate well
(r=0.89). Prespecified subgroup analyses for the
primary outcome were performed according to
gestational age at randomization, race or ethnic
group, and baseline thyroid peroxidase antibody,
thyrotropin, free T,, and iodine levels.

Table 3. Developmental and Behavioral Outcomes in Offspring of Mothers with Subclinical Hypothyroidism.*

Outcome

Primary outcome::
Bayley-1ll scoref
At 12 mo
Cognitive
Motor
Language
At 24 mo
Cognitive
Motor
Language
Differential Ability Scales—Il scores
Overall at 36 mo
Recall of digits forward at 48 mo
Recognition of pictures at 48 mo
Child Behavior Checklist T score
At 36 mo
At 60 mo

score at 48 mo|
WPPSI-I11 at 60 mo

Conners' Rating Scales—Revised ADHD

Levothyroxine

No. of Median Value
Children (95% Cl)

323 97 (94 to 99)
311 100 (95 to 100)
312 97 (97 to 97)
309 94 (94 to 97)
308 90 (90 to 90)
304 97 (97 to 97)
300 89 (89 to 91)
304 90 (88 to 93)
298 84 (76 to 91)
298 74 (74 to 80)
306 46 (45 to 48)
314 44 (43 to 46)
302 48 (47 to 49)
311 97 (95 to 99)

No. of
Children

326

315
314
312

302
300
296

308
299
302

309
313
303

314

Placebo
Median Value
(95% Cl)
94 (92 to 96)

100 (95 to 100)
97 (97 to 97)
94 (94 to 97)

90 (90 to 90)
97 (97 to 100)
91 (89 to 94)

90 (87 to 93)
84 (76 to 91)
74 (74 to 80)

46 (45 to 48)
44 (42 to 46)
49 (47 to 51)

95 (93 to 97)

Difference
(95% ClI)

0(-3to2)

0 (0to 0)
0(0to3)
0(0to3)

0(0to0)
0 (0to3)
0 (0to 3)

0 (-2to3)
0(-5to7)
0 (-6 t0 0)

0(-2to02)
0(-2to02)
0(-1to2)

0 (-3t02)

P Value

0.71

0.63
0.83
0.48

0.59
031
0.30

0.90
0.60
0.52

0.99
0.96
0.37

0.89

* For all outcomes except the primary outcome, the potential follow-up cohort consisted of 335 children in the levothyroxine group and 329 in
the placebo group (offspring who were not lost to follow-up at maternal delivery, who were discharged alive after birth, and who did not die

before 1 year of age).

1 Shown is the Hodges—Lehmann estimate of the absolute difference between the placebo group and the levothyroxine group. The Hodges—
Lehmann estimate is the median of all paired differences between the observations in the two samples, and negative numbers reflect lower

scores in the placebo group.




Table 4. Developmental and Behavioral Outcomes in Offspring of Mothers with Hypothyroxinemia.*

Outcome

Primary outcome
Bayley-11l score
At 12 mo
Cognitive
Motor
Language
At 24 mo
Cognitive
Motor
Language
Differential Ability Scales—Il scores
Overall at 36 mo
Recall of digits forward at 48 mo
Recognition of pictures at 48 mo
Child Behavior Checklist T score
At 36 mo
At 60 mo

Conner's Rating Scales—Revised ADHD
score at 48 mo

WPPSI-11I score at 60 mo

No. of
Children

254

247
246
246

235
233
232

244
236
234

244
244
238

243

Levothyroxine

Median Value
(95% Cl)

94 (91 to 95)

100 (100 to 100)
97 (94 to 97)
94 (91 to 94)

90 (85 to 90)
97 (94 to 100)
89 (89 to 94)

90 (87 to 92)
91 (84 to 99)
74 (74 to 80)

48 (46 to 50)
45 (43 to 46)
50 (49 to 51)

94 (91 to 95)

No. of
Children

253

238
236
237

235
232
229

235
224
226

237
243
228

243

Placebo

Median Value
(95% Cl)

91 (89 to 93)

100 (100 to 100)
97 (94 to 97)
94 (91 to 97)

90 (85 to 90)
97 (94 to 97)
89 (89 to 91)

89 (87 to 91)
84 (84 to 91)
74 (74 to 80)

48 (45 to 49)
43 (42 to 45)
49 (48 to 51)

92 (90 to 95)

Difference
(95% Cl)f

-1 (-4t01)

0(0to0)
0(0to3)
0(-3t03)

0(0to0)
0(-3t00)
0(-3t02)

-1 (-3t02)
0 (-8t0 0)
0 (-4t00)

0(-2t02)
-1(-3to01)
0(-2t02)

-1 (-3t02)

P Value

0.30

0.89
0.54
0.92

0.70
0.20
0.71

0.64
0.22
0.91

0.65
0.44
0.98

0.48

* For all outcomes except the primary outcome, the potential follow-up cohort consisted of 260 children in the levothyroxine group and 255

children in the placebo group (those who were not lost to follow-up at maternal delivery, who were discharged alive after birth, and who did

not die before 1 year of age).

1 Shown is the Hodges—Lehmann estimate of the absolute difference between the placebo group and the levothyroxine group. The Hodges—

Lehmann estimate is the median of all paired differences between the observations in the two samples, and negative numbers reflect lower

scores in the placebo group.

Pasnunynm He BbigBNeHO!

These two parallel, randomized, placebo-controlled
trials involving women with subclinical hypo-
thyroidism or hypothyroxinemia in the first half
of pregnancy showed no significant effect of
thyroid hormone-replacement therapy on the
cognitive function of the children or on other
indexes of neurodevelopment through 5 years of
age. There were no significant differences in
measures of behavior, attention deficits, or hyper-
activity in either trial. Moreover, treatment of
women who had either an elevated thyrotropin
level or a low free T, level had no significant ef-
fect on pregnancy or neonatal outcomes.



N3onunpoBaHHasa rectaluOHHaA
runoTupokcuHemus (UIN'T)

* Npu gedpnumnte noga n AT
* Npu HopManbHOM ypoBHe TTI perncrtpupyerca ymepeHHo
CHUXXEHHbIN YPOBEHb cBOOOAHOrO T4

* rtunepctumynaumnm XI'Y HaumHaeT KoMneHCcaToOpPHO
CUHTE3NPOBATb OTHOCUTENbHbIN N30bLITOK T3

* BO BTOPOW NonoBuHe 6epeMeHHOCTU, N OCOOEHHO Ha NMO3HUX
CpoKax, oMeHb YacTo BcTpevaeTca doeHomeH T T, koTopbin He
TpebyeT MeanKaMeHTO3HOW KoppeKLnmn

e Tepanus L-T4 MOXeT ObITb pekoMeHgoBaHa Npu abcontoTHOW
rMNOTUPOKCUHEMMUMU, BbISIBIIEHHON B | TPUMECTPE



AUT

v/ LenecoobpasHo uccriegosaHne oaHoro Tornbko yposHa AT-TI10,
NMOCKOMNbKY n3onnpoBaHHoe HocutenbCcTBo AT-TI BCTpevaeTcs
pPenKko U UMeeT MeHblLee AnarHoCcTn4Yeckoe 3HavYeHne

v/ ANHaMn4eckum KoHTponb cB. T4, TTI Ha npoTaxeHuun
bepeMeHHOCTU 1 B NOCNEPOAOBLIN NeEpUoa

v/ NeveHune He Ha3Ha4vaeTcd, ecnu y HocutenbHuy AT-TIO TTI
cocTtaBndet meHee 2,5 MME/n



NMOCJIEPOAOBbLIN TUPEOUOUT

* CUHOPOM TPAH3UTOPHON NN NEPMaHEHTHOM ~

TUPEOMAHON ANCPYHKLMM, BOSHUKAIOLWLNIN B TEYEHNE 2 st dislineroen
roga rnocrie poaos 3 2
Q x

* CUMNTOMbI HapyLleHna pyHkumnm LXK BbipaXkeHbl g §
BECbMa YMepeHHO NMbo Boobule otcyTcTBytoT. LK 5 5 BoccTaHoENeHue
He yBenun4yeHa, ecnu TMpeouanT He pa3BuIcsa Ha S s iy
doHe npeacyuecTBytollero 306a, 6e3bone3HeHHa 2 ) Biseiad
npuv nanbnaunn. SHOOKPUHHAA odpTanbMonaTus : §
HUKOrga He pa3BNBaETCH 5 ;

* MaHUMECTUPYET NETKUM TUPEOTOKCUKO30OM & =
NpUMepPHO Yepes 8—14 Heaenb Nocre poaos B BUAE: | TpaHIHTOpHBIN
yToMnsieMocTy, ooen cnabocTtn, HEKOTOPOro b iy

CHUXEeHWUA BECa

* TMNOTMPENOaHAaA dpasa pasBMBaETCA NPUMEPHO Ha
19-1 Hegene nocrie poaos, a Yepes 6—8 MecsLEB
doyHkumsa LK BoccTaHaBnmBaeTcs



NndpdepeHumnanbHas gnarHocTuka

bonesHb [penBca 1 nocneponoBas Aenpeccus

CuuHTturpadcdua LXK, npu BI' no3BondeT BbigsBUTb AN dy3HOoE
ycuneHue 3axeara 99mTc, a Npu AECTPYKTUBHbLIX TUpeougmnTax —
CHMXEHWNE UMM OTCYTCTBME ero 3axaarta. Kopmawmm
NPOTMBONOKa3aHa, No3ToMYy — HabnogeHne + onpeaeneHme
ypoBHA AT-pTTI, koTopbin ByaeT noBbileH npu bI', ypoBeHb AT-
TIMO B bonbLUMHCTBE Crny4Yaes ObIBAET MoBbIWEH Kak npu bl, Tak u
npu MNPT.



TupeoToKkcu4yeckas 'MnoTnpeonaHan asa

cpasa
» beta-afpeHobnokaTopeb! B * 3aMECTUTENbHAA Tepanus
TUPEOTOKCHUHYECKYHO cba3y npenapartamu |-T4

* NOCrie OKOHYaHuU4
TUpeoTokcudeckoun dasebl NPT,
ypoBeHb T T Heobxoanumo
oueHMBaTb C UHTEPBANOM O4MH pa3
B ABa Mecsua (Mnu npu NnosgBneHnn
CUMMNTOMOB) Ha NPOTAXEHUMU
NepBOro roga nocre poaos C Lenbio
BbIABNEHMNS rmnoTupeongHon goassbl



Y *eHwwuH, nepeHecwinx NPT, Heobxoanmo exxerogHoe
onpepeneHue yposHA TTI ¢ uenbio AMarHoOCTUKN CTOUKOIO
rMNoTUpPensa, PUCK pasBUTUS KOTOPOro B bnmxaniwume 5-10 ner,
3HAYUTENTbHO BbICOK.

Y »XeHLWuH, sienatowmxcs HocutensHuuamm AT-TI1O, onpeneneHune
ypoBHA TTI pekomeHayeTca Yepes TpU U LLeCTb MecsdLEeB Nocne
POOOB

PacnpocTtpaHeHHOCTb NPT y XXeHLWWH ¢ caxapHbiM AnabeTtom 1-ro
Tvna (CL-1) B Tpu pa3sa Bbille, YeM B 00Len nonynaunn. CKpUHUHT
(onpenenenue ypoBHA TTI) pekomeHayeTca nauneHTkam ¢ CL1-1
yepes TpU 1 LWEeCTb MecsLeB Nocre poaos.
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