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Thyroid
hormone
concentration
in preterm
infants and
relation to
outcome

(Pediatrics,
2002)
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PREGNANCY AND FETAL DEVELOPMENT

Thyroid Hormone Supplementation in Preterm
Infants Born Before 28 Weeks Gestational Age
and Neurodevelopmental Outcome at Age 36 Months

Aleid van Wassenaer-Leemhuis,' Susana Ares,? Sergio Golombek,>
Joke Kok, Nigel Paneth,** Jordan Kase,? and Edmund F. LaGamma®

Results: Of 166 randomized infants, 32 (19%) died in the neonatal period. Of the 134 survivors, follow-up results

were available for 89 children (66%). Mental and motor development and rates of cerebral palsy did not differ in
any of the comparisons made.

Conclusion: In this study, no differences in neurodevelopment were found in relation to thyroid hormone
treatment, but power was insufficient to detect any but very large differences.




Owr results represent the largest senes of thyroid hormone
supplemented 1nfants in mmfants bom at less than 28 weeks
gestation since 1999, but they do not resolve the 1ssue of
whether supplementung infants with an oputmum dose of T4
and creaung biochemical euthyroidism improves neurode-
velopmental outcome. Further tnals are warranted.




ARTICLE

Free Thyroxine Levels After Very Preterm Birth and
Neurodevelopmental Outcomes at Age 7 Years

PEDIATRICS Volume 133, Number 4, April 2014




Xelpotepn veupoavantuélakn EKBaon PHE Xxopnynon

Bupofivng Kal UPNAOTEPEC CUYKEVTPWOELC T4

WHAT'S KNOWN ON THIS SUBJECT: Preterm infants have
transiently lowered thyroid hormone levels during the early
postnatal period. Past research suggests that low thyroid
hormone levels are related to cognitive and developmental
' deficits in children born preterm.

: WHAT THIS STUDY ADDS: Contrary to expectations, in this study
of children born <<30 weeks' gestation, higher concentrations of
free thyroxine over the first 6 weeks of life were associated with

\ poorer cognitive function at 7 years of age.

PEDIATRICS Volume 133, Number 4, April 2014



The question still remains unanswered!!




Review article

Korean J Pediatr 2014;57(10):425-433 @
http://dx doi.org/10.3345/kjp.2014.57.10.425

pISSN 1738-1061 *eISSN 2092-7258 ity

o Korean J Pediatr

Adrenal and thyroid function in the fetus and
preterm infant

Hye Rim Chung, MD
Department of Pediatrics, Seoul National University Bundang Hospital, Seongnam, Korea
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Table 2. Summary of published studies on the outcomes of thyroid hormone supplementation in preterm neonates
Author (yr) Thyroid hormone replacement (n) GA (wk) Evaluation Outcome

Chowdhry et al.* (1984) L-T4 1015 pg/kg, IM 25-28 1yr No significant differences in the mental, motor, or gross
Treated (12), Untreated (11) neurologic outcome in the treated and nontreated infants
Amato et al.™ (1988) L-T4 50 pg/dose, iv; 1 and 24 hr after birth  29-34 Shortterm  No differences in mortality, peak Fi02, ventilation days
Smith et al.* (2000) L-T4, 10 pg/kg, iv or 20 pg/kg, PO <32 Shortterm No significant difference in incidence of chronic lung
Treated (29) disease or other complication of prematurity
Untreated (18)
Biswas et al.”” (2003) T3, continuous iv, 6 pg/kg/day <30 Shortterm No difference in mortality and ventilator dependence in
Treated (125) the first 2 wk, no difference in BPD, cerebral uitrasound
Untreated (128) findings
van Wassenaer et al.* (1997) L-T4 8 pg/kg, iv (100) <30 2yr GA <27 wk: favorable outcome in T4 treated group
Placebo (100) GA > 27 wk: favorable outcome in placebo group
van Wassenaer et al.* (2002) 5.7yr  GA <29 wk: favorable outcome in T4 treated group
GA >29 wk: more problem in T4 treated group
van Wassenaer et al.** (2005) 10.5yr  GA <27 wk: better school outcome
GA <28 wk: better motor outcome
GA> 29 wk: unfavorable outcome
van Wassenaer-Leemhuis et al.*”  Placebo (13) <28 36mo  No differences in neurodevelopment were found in
(2014) lodine (14) relation to thyroid hormone
L-T4 bolus 4 pg/kg/day (10)
L-T4 continuous 4 pg/kg/day (18)
L-T4 bolus 8 pg/kg/day (11)
L-T4 continuous 8 pg/kg/day (15}
L-T4 bolus 16 pg/kg/day (3)
L-T4 continuous 16 pg/kg/day (5)

GA, gestational age; L-T4, levo-thyroxine; IM, intramuscular injection; iv, intravenous infusion; PO, per oral; BPD, bronchopulmonary dysplasia




»

Transient hypothyroxinemia is self-limiting and more common
in preterm infants, occuring in 20% of preterm infants with a
gestational age <34 weeks and 29% in VLBWIs with a gestational
age <32 weeks'*'"”. The benefits of thyroid hormone treatment for
transient hypothyroxinemia in preterm infants remain unknown
and the optimal follow-up duration has not been determined.
Therefore, it is unclear whether the administration of thyroid
hormone in preterm infants reduces neonatal morbidity and mor-
tality or improves neurodevelopmental outcome. Studies reported
that prophylactic replacement of thyroid hormone in preterm
infants is ineffective and does not lower neonatal morbidity,
mortality or neurodevelopmental disabilities'*"”.
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OupeoeldomabEeIEC TNG EYKUOU

Emidpaon oto veoyvo

Dr. Ch. Kanaka Gantenbein
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How does
hypothyroidism affect
the mother and baby?

Affects overall
growth and
development of
~ the baby

High blood Miscarriage
pressure in
pregnancy.

Anemia :
Low birth weight

Dr. Ch. Kanaka Gantenbein




YmoOupeoeldIopNOC oTNV KUnon

u Aitia utoOupeoeldIGUOU 6TNV £YKUO YUVAIKA

1 ZuvnOeotepa amo Autoavoon Bupeosiditida
(Bupeosiditida Hashimoto Aoyw mapouaciag
avtiBupeosldikwy autoavtiowuatwy anti-TPO)

u ZUYYEVNC YTTOOUPEOEIOIGHOC

u OUPEOEIOEKTOMN N KATACTPOWN A0 Xopnynon
padlevepyou 1wdiou

Dr. Ch. Kanaka Gantenbein
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YmepOUPEOEIBIOUOC GTNV £YKUO

How does

hyperthyroidism

afiectithe Thyroid storm -
mother-andibaby?. a sudden, severe

worsening of
_ symptoms,

—— Premature birth
Low birth weight

High blood -
pressure during Heart diseases
pregnancy




YmepOUPEOEIOIGHOC GTNV EYKUHOOUVN

v YmepOUPEOEIOIGHOG, KUPIWG VOooc Grave’s amavtatal o€
0,4-0,6% tTwv EYKUWV

1 EpBpUIKOG UTTEPOUPEOEIOICHOG TTPOKAAEITAl TEPITIOU OE
0,6-1% tTwv UTEPOUPEOEISIKWY KUNCEWY KAl N
mlavotnta auéavetal 060 UYNAOTEPOG €ival O TITAOG
TwV OLEYEPTIKWY Bupeoeldikwy autoavticwpatwy (TSI:
Thyroid Stimulating Immunoglobulins/ TRAbs)otnv
KUKAO@oOpia TNG HNTEPAC

1 AKOMN Kal JETA amo OUupeoEIOEKTONN HTTOPEIL Va
mapapevouyv TSI otnv KUKAogopia tng eykuou!

Dr. Ch. Kanaka Gantenbein
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Association of maternal thyroid function during early
pregnancy with offspring 1Q and brain morphology in
childhood: a population-based prospective cohort study

Tim | M Korevaar, Ryan Muetzel, Marco Medici, Layal Chaker, Vincent WV Jaddoe, Yolanda B de Rijke, Eric A P Steegers, Thea | Visser, Tonya White,
HenningTiemeier, Robin P Peeters
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Napodikoc Oupeocldika Avtiowpata otn HNteEpa

ZUYYEVNG

UTTOOUPEOEISIGHOC [poyEVVNTIKN N TEPIYEVVNTIKN

AVEMAPKELA N UTTEPTIpOOWOpPA lwdiou

/ OupeooTaTIKa oTn UNTEPA



2UUTTEPACHATIKA

u EvOokpivommaBeleg Kal CUYKEKPIPEVA BupeoeldoTAOELEC
TNG EYKUOU, aAAd Kal n aywyn mou xpetaletal va AdaBel n
£YKUOGC UTTOPEIL VA ETMTNPEACEL TNV UYEIA TOU BpEWOUC TNC.

1 H eykupoouvn TPEMEL va MPOYPAUHATIOTEL MPOCGEKTIKA,
TM.X. MOAU KAAn KaAuyn Oupeoelfikwy OpHOVWY Kal
TPOCAPHOYN OTIC AUENHEVEG AVAYKEG TOU EUBpUOU

v Kat n Oepaneia va akoAouBeital JE GUVETEIQ PE OTOXO TO
BEATIOTO AMOTEAEGHA YIdA TNV PNTEPA KAl TO
AvVATTUCOOUEVO EUBPUO

Dr. Ch. Kanaka Gantenbein




AvVIXVEUETAl JE TO VEOYVIKO
AVIXVEUTIKO TPOYPAMHA

Amavtatai pe cuxvotnta 1/2000-
3000 yevvnoelg (HeyaAuTtepn
OUXVOTNTA HE Ta veotepa cut-offs)

ZUYYEVAG

UTTOOUPEOEIOIGHO

/ Me eykaipn evapén Bepaneiag
(PUCIOAOYIKN WUXOKIVNTIKNA

avamtuén tou BpEwpoucg




SPECIAL FEATURE

Clinical Practice Guideline

European Society for Paediatric Endocrinology
Consensus Guidelines on Screening, Diagnosis, and
Management of Congenital Hypothyroidism

Juliane Léger, Antonella Olivieri, Malcolm Donaldson, Toni Torresani,

Heiko Krude, Guy van Vliet, Michel Polak, and Gary Butler; on behalf of ESPE-
PES-SLEP-JSPE-APEG-APPES-ISPAE, and the Congenital Hypothyroidism Consensus
Conference Group

Objective: The aim was to formulate practice guidelines for the diagnosis and management of
congenital hypothyroidism (CH).

JCEM, February 2014



AviIXVeUTIKA npoypappata OUYYEVOUG
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nayKocplwg dsdopsvou OTI ATOTEAEIL TNV KUplO'l'Epn
aitia WYUXoKIvVNTIKNG KaBuoTtepnong ou PTTOPEL va
mpoAnwOei pe €ykaipn diayvwon Kal Ogpaneia

y
KU p la To aviIXVEUTIKO mpoypapua otnpiletal otov
mpoc6iopiopo tng TSH oe amognpapevn otayova

O n IJ € ia aipatog

/ Ta av1xvsur|Ka npoypappata O0ev OlaylYVWOKOUV
HOPWEG KEVTPIKOU UToOUpeOEISIoHOU
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JupmEpacuata

u O ouyyevng uToBuUpPEOEIOIGHOC AMOTEAEL TNV
KUPIOTEPN AlTia WYUXOKIVNTIKNG KaBuoTtEpnong TTou
HTTOPEL va MPOoANWOEei pe EyKaipn diayvwon Kdl
Bepameia

U AVIXVEUTIKA TTPOYPAUUATA CUYYEVOUG

ummoBupeosidiopoU Ba pEMmEel va e0paiwdouy
TMTAYKOOHIWG

U XTEVN MAAaKoAouOnon Kal avTIHETWITION GTOUG
MPWTOUC MNVEC {wn¢ eival {wTIKNG onpaciag




Are lower TSH cutoffs in neonatal screening

for congenital hypothyroidism warranted?

S ntha Lain', Caroline Trumpff’, Scott D Grosse’, Antonella Oliviert* and Guy Van Viiet*

"Mienzies Centre for Health Policy, Un o4 Sydney, Australla, 'Division of Behaviorat Med: B o

Prychistry, Cobumbia Ursverity Medical Contar, N Yook, New York, USA, *National Center an Birth Dedects snc
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European Journal of
Endocrinology

(2017) 177, D1-D12
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ENDOCRINOLOGY
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JCEM

Screening for Congenital Hypothyroidism: The Significance of Threshold Limit
in False-Negative Results
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u Rapaport R. Congenital Hypothyroidism: An
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Endocrinol Metab. 2010 Sep;95(9):4223-4225
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Editorial

Congenital Hypothyroidism: An Evolving Common
Clinical Conundrum

Robert Rapaport

Professor of Padiatrics, Emma Elizabeth Sullivan Professor of Padiatric Endocrinology and Diabetes,
Director, Division of Pediatric Endocrinology and Diabetes, Mount Sinai School of Medicne, New York,
New York 10029
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u Mpé€metl va UVUMOAOYlL OTEl TO YuYx
HTTOPEI VO TOULUC AVNOUXNOOULUUE
uMpegmMerl va OCUVUTOAOY!lL CTOULV Ol
VEOYVOU
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1 MNpog To mMapov OV UTTAPXOUV EMMAPKN EMOTNHOVIKA
O0€00UEVA TTOU VA CTOIXEIOOETOUV avayKn HEIWONG TwV
opiwv TSH otnpiypeva o OIMAEG-TUPAEC peEAETEG (RCTS)
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Euthyroid Hyperthyrotropinemia in Children Born
after in Vitro Fertilization

Sophia D. Sakka, Ariadne Malamitsi-Puchner, Dimitrios Loutradis, George P. Chrousos,
and Christina Kanaka-Gantenbein
Division of Endocrinology, Metabolism, and Diabetes (S.0.S., G.P.C_, C.K.-G.), First Department of Pediatrics; Second

Department of Obstetrics and Gynaecology (A.M.-P_); and Division of In Vitro Fertilization (D.L.), First Department of
Obstetrics and Gynaecology, Athens University Medical School, 11527 Athens, Greece



TABLE 2. Comparison of T, T,, and TSH levels between IVF
children and controls

IVF Control P
T2 {(pg/dl) 190.8 (23.4) 183.6(43.7) 0.165
Ta (pg/dh 8.6(1.1) 86(1.5) 0.770
TSH (wIU/mi) 2.9(1.8) 25(1.1) 0.046

Results are shown as mean (so).
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YmepOupotTpwesmmlt v a
YMOKAIlWTTKBOBWLpeoel o

2e Maidld MOU YEVVIOUVTAL ATIO TEXVIKEG
umroBonBouuevng avamapaywyng mapatnpeEeital Nma
avoooc tTng TSH xwpic e€EEAIEN o€ UTOOUPEOEIOIGHO TTOU
amodidetal o€ aAAayn tou set-point evuaiednoiacg octnv
TSH (emyevetikn HETABOAN)

e maidla amo MOAUOGUHEG KUNOCEIG EMONG mapatnpEitat
oplakn avodog tng TSH

Optakn auénon tng TSH xwpic e€€AIEN o€
UTToOUPEOEIOICHO UTTOPEL va mapatnpenOEil Kal o€
YEVETIKEC TAPAAAAYEC
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2UUTTEPACHATIKA

u Oupeoeidomadeleg Tou iGloU TOU vsoyvou unopsl va givat
MAapPOOIKEC Aoyw autoavooiag TnG UNTEPAG N HOVIMEG
AOYw ouyyevoug uttoBupeoeldIcHOU Tou 010U TOU
veEOyvoU

U XE MEPIMTWOEIC KAQOOIKOU GUYYEVOUCG
uTToOupEOEIOICHOU, alTIOAOYIKN OlEPEUVNON KAl BEATIOTN
AVTIHETWTIION £XOUV onpacia yia tn BEATIoTN
WYUXOKIVNTIKN €KBaon Tou veoyvou

1 [pog to mapov Oev umapxouv emapkn 6G0OPEVA TTOU va
OTOIXEIOOETOUV avaykn HElwoNng Twyv oplwyv TSH

Dr. Ch. Kanaka Gantenbein
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The inverse relationship between infectious and
Inflammatory diseases
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Figure 1 The inverse relationship between the incidences of infectious

diseases (blue) and inflammatory diseases (red) over 1950-2000. Modified
from publication.*

Dr. Ch. Kanaka Gantenbein




HAIKia ekONnAwong
BupeoEIOIKNG autoavoaoiacg

u K31 “UaUshRUU; U UdUxyy UaUs "y

0g3UsoalUaasg (i eoasg, o63UY aUd
«x3 Yy eUs eUUYdUGd Uosaueexvyldd |GU
«xBo®Us " UpsddhpUU; U " UypsUUUsaY
Uofhy saU




Autoavoon Oupeosiditioa
n Oupeociditioa Hashimoto

uBlosuehd

vjyhsesU aUglieaglUUU)soece
dg)] Us UsalpbW™) ¥ 3
uEgeshUdUU

5 ] jayd 30U; Y yvYUeeU, ¢U
Usg o20g3UsaslU g Ut aa6g

EgeshUdUU U/ = 8/ 1
¢ 0ges3fAhRUU; d UsUaU g 6dgyj UsUsuslecai

udyelibyaalUs ag
a e




Autoavoon Oupeosiditioa

u Yoosszsoe UsafsU
u Egqe UL eUUU
Fgsediidge Ure Ubad)laddad, O°
ch3ae g Y)yeUs Uslearlid g’
0 UsshUU} Uy Ul edaga YU e UieYllisdU
u Ede Ua U
uNi "Uyad bjyeoceoaeadd




Autoavoon Oupeosiditioa

uA1 U G Ud sUa¥ Ugy)eesUUU

u Udaggy U UB@gUYe®¥3 Us L ¢ UUU
u Anti-TPO, anti-TG

+ANt-TPO, G0 "6 G 0UR 90 %

+anti-TG, 00 ~eGae A% 2 0 %




Autoavoon Oupeosiditioa
OupeoslOIKN AElTOoUpYyia

uEg3U0gUUehdTSHE 3g o ofdbi,sos
uKgdgy UsBdeddagy o2aU
ud " Boea93gym®idas g 8 dg)]

wUgy) Ues Udigraiale

o




o JUs Ustiosoagi

@

Ues d
3

segocgoay3UsU

(o) o

celU UGUsUose

dow e

|

~

G e

"RiLToULAKT  IRENE

st

B;mﬁ§ﬁ=~

IS TOULRKE  IRENE
BIDIATPIKH EPEYNA

THYROID 6L

TRAYROID GL

14/66/04 16:58: 21
P10G 9NHz 739L

TIS<O.4

14/86/04 16:59: 01
9MHz 739L




Autoavoon Oupeosiditioa




Autoavoon Bupeosidomadeia
[MpodiaBeciKol MapaAYOVTEG

U] sbUaac3Usaca u GU3UUs aga
U K Y al0sU04 U Yy oUslU | RBogdey Usld ¢U
u L GUs( v ] " ec Ui HAJ

johed oaUs UstgeelU}nvw > ywWBobBOd3sWW® Ush saU
UsUUy} eyysslisad GglcUUsGUV@, e o =~ o
OcdvysdggleUsliooed | tljU(?;'f'Jegan]aU3eu0Ug’ |
UgUesUselaUd u GUsUUsaY Gi 3ty el

c

u J oaUss3ebeaaUlU
v j Usedaed y3U0UGdd
v Chernobyl




Autoavoon Bupeosidomadela ota
maioid

x EgeahUUy d aGU eypoaleysU oUsUU
uFi3ly) ®awn (¢} o0 v21lp U
uFt 30) duner

( EU Uosoe eUd UyoUGaU UTUrne
dgy UsUsilaUsliU UsU " sGULdds
g UydgjyUsUstosdehd GU 2, 5%
deesoaalU Uy¥y3 8 UUL 3)




Autoavoon Bupeocidomadela ota
maioid

uEFUagcUyLUd @woaUbeUd Ui "eg 1
uT¥eoaseaYad, JUjelissoe o2UGU};aUslU
uBKs
ZUU “~aUal0sU UgUbe¥Yscaeggsseesg U9
£ e




Oupeosiditioa Hashimoto kat Agsukn
ota maidid

HUsilsY ¢|U s Uy

(n=54) “eddgu
Fge3 AQRUqUU || Ujo+ 19 9,6%

(13/54) (29/302)
3 " soa9390hiQd 241% 2,3%
g edgy) UsUguslehd

feyaUusU/ Uofhy 61 8/5
FgleyUsld |eU Bjt -
oU0U3eee aUioadd
oY) aUsU #L"Ji o Blidt -




Oepamneia Bupeosiditidoac otda
maidid

B vg$dUs GUegd Usdeasaasgd
14 eyeodqltd dgyes3as3dd
1 BU)} Usgoagi ddUSH ¢3, ¢4,

1 "YUy Usesgacgiddid Udd GyeUUsoed
GdUUeeyscgg AUs y3Ussz3asd g 6dg
UsUGUUaaUs Ud GreUUsosae Ui 3dC




2MAVIOTEPEC EKONAWOCEIC
Bupeo1diTIOAC

u

Hashitoxicosis

zUa; eUuygmrf@(ﬁJguc{g’ U the Uaad e ¥y 3 g
dgj UsUsltaUsuU

KooaUlGUag YdUsU
200G} 6"

YdUeWWysegpathgy UsUslaUsi




Hashitoxicosis

U B Y39U Usleavldd dashideds talU
uEgsshUQUU < 10%
U;dg;Ueﬁf)eaUeL(hngUGUSw;eeeac{sl3
} UaUU>s

C
G

U

O o

9
¥

r
Ve d

M CQ CC
Q@
4 CY @ 3
W R CoQ
O Cxd Qo
Cc W o0
(-
® O &«
S Co"m Q‘




Alatapaxn tng BupeocIdIKNG
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u Xopnynon aplodapovng MTOPEL va EMNPEACEL TN
BupeoceldIKn AslToupyia
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(PapUaKwyv ota emmeda T4
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Fig. 3. Effects estimates for the association between AED use and serum T4 levels.
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Fig 4. Effects estimates for the association between AED use and serum TSH levels.
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Take home message

u  Oa mpemel mpayuatika o MNaidiatpog va gival euaiedntomoinueVog otl
u  Agv yivetal mpocdlopIoPoC eEMMESWY OUPEOEISIKWY OPHOVWYV OE
AoIHWEEIC

U X€ KATAOTAOCEIG UTTOCITIOHOU, m.X. Neupoyevoug Avope€iag n Kpicipung
yia tn {wn @aon (acOeveic og povadeg EVTATIKNG VOoONAEgiag) ol
XAMNAEG TIHEC TV OUPEOEIOIKWY OPHOVWYV Eival ATTOTEAECHA
TPOGAPHOCTIKOU HNXAVIGHOU TOU Opyaviopou

u To EpyacTtnplo GTO OMOIO MPAYHATOTIOIOUVTAdL Ol HETPNOELC €ival
E£YKUPO

u Last but not least: Medicalisation/lifestyle etc
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