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Significance of TSH and FT4 measurement in a neonatal screening program

—Pathophysiology of central hypothyroidism detected by screening—
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Nobuo Matsuura?, Keiko Shibayama?

TR A CE ISR D, LR KRFEESENER 2,
Department of Early Childhood Education, Seitoku University?, Department of
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BeEERHERYARY ) —= JHEID
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TSH « FT4HiER~ AR J—m S DT — 4
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Wi L. Aot TR R R SRR TAEDRA
REIZ DUV TR U7, e R MR AR TE
HER~wAR S Y —= 7T CH = ANID
W RO AR R E D E DFEeER
DA HDTEIRENTVY,

2. TSH- T4 RO U—=25

CH ~ A I NILHIZ L 2igMkin TSH HIEE
ORI IEE 52, DUVT, 1975 4E Dussault
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NdHE TR0,
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WM TER 7 V) — = 7B — I TH D,
LasL. ZO0BE i RIS TAED 38
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PR IRSRER TR b R Y —=2 7
+ 4 BAS TR I NS RIZB W T
TSH - Tu[R#E R 7 U —=2 7Bt sNT, L
7> L. Thyroxine-binding globulin(TBG R & 13
EHREICRON. BBEFANEZ RbNS T L
2727 A, Z ORRERO T I KR CrIEHK
ifii TBG % RIEFZHEIE L . T4/TBG HLEERY . &
U L B ARBEEI AR D T RA M T 9,

3. TSH-FT R )—=4

1985 E7>5 3mm T + A 7 IEfill FT4. FTs
Radioimmunoassay(RIAEDHESL S, Z D
FEIZE 0 B2 b= 9, THIZRIAH D Enzyme
immunoassay (EIA) . 2\ T Enzyme-linked
immunosorbent assay(ELISAIZ X - T 3mm 7
27 1 #MEANEAEELEEL. TBG DF
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FesE e b ONZRESMED s Sk R
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AR RSB TIEOBE 2 K 1ITR LT,

1) 3R
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 DEEICEE ER TR,

AI V== TEBIOFEON v M A T{E
IV RRBEEIRE B> T0 5, LR
MZBT 54 F COFRBEEIT 133,381 T
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TThHDH, —H., #E)INET0.7ng/dl LT
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P LrTad1blZ 5D Ty, FTy, FTsiIE~
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GH WA exk o ERL 2 HITH 5,
b BIRT, R Y —=2 JEFOMK Tl
EL T2 Balx RTODRILIRE R,
1K Ta MIEDBA S22~ 7, EFIYY 18
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TR ERIE HE R Cut-off{& fangiii!
ARG 1,836,065 21{1: 87,632{1979-20044HFT, 0.7ng/dI> TR
LR 164,699 1)1:164,699|1978-198544 T, -2SD>, T,/TBG 2.5> |3 fik4
iR 75,193 3|1:25,061{1986-19894HFT, RIA 1.0ng/dl> STHRS
LR 260,819 1111:23,711{1990-20045{ELISA FT, 1.0ng/dl> ks
*S55 385,000 19]1: 20,263|1994-19964H T, -1.6SD>, T,/TBG 8.5> |32k
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RERINREZ 6D, ERPEREITLL
HESX1 & WIIZRFEZRO0 -1,

Birkerbaek & MWD L7z 3B YD &
B a8, REVETRO TR, FEF
TY V& 8ER 2 H D ADHD O2ECIRE
BRI OREL ST QO BEREOFET
W ENn, GEF] TH 3B

5 2. R RIRIRIEREIE TIE 8 Bl Dk R KARIEAE

1

MERIY—=U T 2B BRI —= 4 HREmEE
JEG | & | FT4 TSH FT4 TSH FT4 | FT3 TSH | EDF
(ng/dD ] (U/mD | (ng/dD)| (pU/mD) | (ng/dD){(pg/mD)] (nU/m1)
YY| M| 14.8% 21.9 8.2% 17.2 142*% | ND 25.7 |N.D.
MD.| M| 44% 4.8 3.4% 1.3 72% [151%* ND 10x7
K.T.| M | 0.64 1 0.47 3.6 1.3 1.3 1.4 0x0
OY.|M | 0.44 1.6 0.3 0.5 1 3.5 0.4 0x0
WEKIM]| 007 5.6 0.09 15 0.57 | 0.95 33.5 0x0
FH.|M | 0.14 0.48 2.4 0.45 ND 2.9 3x1
NH.|M]| 0.76 1.7 0.51 0.6 0.96 2.7 1.4 N.D.
SK.|M ] 051 3.4 0.51 3.5 1 3.4 6.1 8x8
* :T4, **: T3, ND :not dtermined. EDF: X} & i& {i i & #
% 3. TARRY Y —Z 5 TEH SN - 1= iRt R KRR FAED SR RIS aE
EG | % | 2 | BER| B | SD | AE | FT4 | FT3 | TSH [$iE!RFT, RiEEsst
i (cm) (Kg) {(ng/dD)|(pg/mD)| (uU/ml)| (ng/dl)

AM.| M| 711/12] 3 0/12] 110.0[-2.78] 18.1 | 0.7 | 3.1 1.1 NA |TSH, GH
TY.| M| 7 3/12] 2 6/12] 106.4]|-2.88] 15.1 | 1.0 | 4.0 0.3 NA |TSH.GH
TH { M| 45/12]1912] 912] 36| 141] 05 | 2.4 2.4 0.99 |TSH.GH
SH. | M| 23/12] 1 6/12] 788|-2.61| 94 | 055 ] 22 2.2 1.79 |TSH, GH?
HERFTAIHERIR R —Z2 0 BEDOT—45, NA:: not available

Be——8 FH (25/972003)

100y
50 F

20

TSH UM

TRH(S 1 9/kg V) 66 wi

(1/671990)
H—~A 0.Y. (29/51990)

(22/6/1990, at the
age 21 days)

{19/9/1995, 5 years 3 month]}

(22/6/1990. 23 davs)
: {25/9/2003, 26 days )

{31/3/1996,

6 yars 9 month}
! )

30 120 minutes



BATA - A7 == SERE

BBHY, ZADFERICEE LTS EEZL
N5, R SH XS EDEN, BERELH
D RRRZEOBRE TER s,

Ry Y —= o LIS TRET ST AR
PR AR TEERI IR RIEE, STEDE
v, AD/HD 72 EEEFEEE 2> TV,
ZOW, FERBMIZ FTy A7 ) —=T%
ZVF Q= DIERSI TH,SH 0 2 51 Tk
FT4 fEi3% %099, 1.79ng/dl ThH-oiz,
v bA 7 1A 1.0ng/dl Thiud, 1 FlidEE
IRHAZ W S - ATRetE L 3 5, FTAE R
R INDIEH & % TRRINDEFIOR
RDE D b OIS EDIEFEBEVLET
B,

5. FEINEORIE

T AU IZBOTUIMNZ L D FIEDBRORR A2
S TWD, FHEVIFETEMZ AV LT
D 3ODAT o T AWEFIETHD, DTy D
10 73—t o Z A VLT +TSH25 1 Uml LAE,
@T4? 3pg/dl LLTF, @T4D 3 /3= F AL
LTIzt LT EERLA S V—= T %175,
HAR M FR RS TR OO FEN IR
Ny, @, Q0FEICIVRREIND, TOHE
ElE 1:60,269 THD 19, FO%, 7A VA
T DOBEFHIEE H K, 2000 FEDRGHE TIEFE D
$EFEIY 1:95,933 L HESN TV A 9,

AT o EOIFIETEFER T 1 b oL O3
TS, FHPERRIRS IR TEL. ORHKR
i T4 -3SD LA, 72v > L(@-3SD LA L-1.6SD LA
Fizxt L TBG %7IE L, T4TBG £k 85 LAT %
A gE L5, BICHERIFOMIE FT4E
0.93ng/dl LA T #2WOERTINZ TV B, FLIE
o TYTBG tiox L, A7 v 4% Tk
(T4-SDS)+5.1/TBG T To/TBG A& FH8 LT\
57271y N 7 ESFIET & Bl o T,
DIFIE F B AR RIS T DS
1:17,895 T 505, ZOHMA T U —=1 7Ll
ATRERESNEADN6 A . iz
1:16,404 & RE LTV 5 919, FHUs LT
FLRMTI SV B T 5,

-

~—

Ei6E 35 2006 4F

6. FT4 A9 ) —= 9 THRIhHhORE,
Ts. FTu X7V —=2 7 TRONDHEA.

BT IR T O LD TH D,

1) TBG KIBJE - BUiE

Ts 27V —=r 7 CRBECE-T20I1X
TBG KRIBJE - BUDEIC L DEBIEORIRETH
Bo FURHDOR S Y —=1 7 TlE 1:1,240 O
AT TBG BVES R BN 9, LaL,
FT4 27 Y —= 72 & 0IREZ ORISR
HEN, ZORMBEIT AV S, AT FT
HLREILTHY . 7 AU BT 14,0279 D58
T TBG BUMEB RGN TV D, TA Y AiE
BB ARTERER FET, 7 051 Tet
TJTBG BIEIC LB HEEZRWTHRS L T
%,

2) Bt R AR B TE

ay ha—NRE N RYREENG L
EUE— B FTaMAE S & 2R3 AT
%o Fox OBEHER, FBOME Ta 25TRE%
EINZREIRIZAT L. 2B ORI T&A
SRR EINEIT D, Stk BEAL0%
ANIEED & FERME TOIREIET L,
AR BRI TE LSRR D Z & 2 BA S )
IZLZ 7, ZOREIEERSE 8, 708
18 BEE 1970 Kb HABROLTRE SN T
% 20 FUIRATIZ 38V N T 277,000 ADR 2 ) —
=T 14 BlO—EME R R IR R
TREZ RS LT, FOHEEIE 1:19,7867 &
S H THHERE T 1:35,00019 T, HHEMEFR
PRSEEIR TEDIZIT 12 E TH - T,

— B PE AR R BRI TREI X FTa X 7
U=z THERRINDI-OHIZ, FOHER
ORBUTHT LB G Trled o7, &l
N REs ) —VY ORI bREF TR
THAE LIRS, HAEEE GER. 012
DIREERIR LTz, FTAER M RUROBZET
AR, FURRIRRI OB ST, %
DO, BEIZIIE FTaIHET LRI RRAR
HEHEIX TREDIRREIZ M 72, FOEFOMIE
FT4 OB % 3CER 6,15 OAERIORE & &
FORLTE (®2), FxOREGuRY) |
FFTaEEA &0 ZO%ERERIET LA



ABA<wR - A7 Y—=vUE2iE F163% 35 20064

4-5 ACRIKEEL 2D, 2D% 34 A1
o0 KEEF T2 Z LB Lo T,
Z DRI AT T BLERFFHTH
V. BERELICEERT N &REL B X D 2,
Fio, ZOHRBOK Ta MESHOREEIZEE
TOREEMERENZ Eb Y, FTy A7 U—
ST DERITHDHEEZDH TS,
(@) EEAFEROMR
IERHAFERIZBIT 2K FTs MUEE FT4
2 ) == EREZBETH D, IIF
FT4fE3TERREL, HAERAE SR8 5 (X
3o FELVME FTy OFLRIE UL IR,
SEREE . BRCIIEEE MM, oY o
BEHDEEDLNTWE,LDED LT DIRA 7
TERPEET L EbH D, 72720, LTy

BHEH & IROEHTHIZ OV TR RARI
TREF TR,

FEDFFR CEEIITEMRBER D » M A T E
DOFIEZTME LTS DR, BEMICIIBEL
WENZ K B END FADBARIZ2E 2T,
BEOR7 V—=2TRERL, EHARE
Bz oW, £ TH NICU ICAREBRT
HHEDT AR THETH - T-FELER L, £
DFHEDOFIGELEREIEE TR EE X T
Do TolE, WERE ZIIREOREEZITA
B &3, BEERRI LT 2 [B] B iR A%
BT EEHRT DI LIIMETHD,

. PRt FRRARA AR IE TE DR RE
& < 02 b FARE R BRRREIR T E DAEBIER &

200

180
5 160 &
~
4 Case | =
~ / 140 §
S .k g
3 120 &
R
w2
2 w normal range 100 g
of FT4 =
I case| 30

0 i 2 3 4 5 6 7 8 9 10

Days after birth

H2. N\t FoREEMN AT HERPRIRPEEDME FT,O#S

P<0.001
P<0.001 P<0.001

P<0.001 P<0 001} _ﬂgg!-—
3.0 3.0
2.5 25
2.0 20 -

1.5

1.0 1.0

15+ .

T Y T
800K 120058228 16005R8 Z0005RR

05 .. é . i N 05 _: sz

T T
28wk 32w JowRiR A0wiiES

3. HEAER. ERBKBIOVELRMBE 4-10)0EH FT, {8



BATR - RJ V- 7ESEagE F16% 35 20064

PEAEESN TV 229, zotk, TEE TE

ARV L DT B % ST ORRAT S

FOBFOLHLMNIENTETNS 29, F4H
RIZUTOL S 2 b ORHEIN TV B, —
ARICIER, FRERRELZEX GILTVND 29,
1) R E AR AR RE IR T
FEFEUI DR OBAT ) —= 0 T TRRX
A7 8 flth 6 BB RIE Th -7z, —HKIC
EONTWD L HIZ, BRURIBIRTIIAR <,
FrARMIOIEERE FTyMES R b, K
B AR B O BT, BRI L ORI
NHSEEIR TIEDTEEIVRB SN A (FE 2), Lo
L. fEF WK, FH LIZNIFERIFOE FT4 02
BELTRY . TOEROIBIZEFITR,
FEG] WK I 3RRFEI IR < 2RO
FELIER TH D, 7277, WAZEREO K
PRESREICTAEIXE L < TRH AT 5
TSH ORIGIIFZES 575, PRL ORISITER D
LTV, JEF FHITEE /N & < il
W 3T > TRV A LDSEFNI 3T AR
BN S OB TIRBIZ 2 5 7o DA NI
THd,
BB OREITE 6o Cidiev, BEE
ICHRE SN TV B ERFIL TRH BB
Inactivating mutation DEED I TH 5 B9,
ERPRFRE I T T TRH (ZxF9 5 TSH, PRL
OISR T3, TRH /v 777U b
= 7 ZAORRET T, Ml T ETBEET 95
3. TSH fEITFI=RoReomE < g ciE
DIEVY TSH BRI Tna EEZTND
26)

Pz DIEBNZ ST TRH SR/ EEGF.

FLIRFOFEFNZ > Cik TRE SENEET.

PreproTRH #{s+. TSH B &5 F+DOMRE
AT S Te S EEILR S0 Tvign 27,

TSH EnFREFLBEMIIB L L TORE
%, TSHB$HELGTFRF OMEKITES
FT4 A7 V—= 7 CERINDI LD L EDL
Nd, LhL, REAZ V—=2 712 L 5%
RoOWmETe, EF TSH OS5I
VWS, EFIC TSH o HOEMA R 6N D

28)

[¢]

2) TEMEETE

T Z Tl 1995-2000 fED 5 T
1,185,079 ANOFERNBA S Y —=0 Tk
i1, 2,604(0.2%) 2> B A FEHH S NER A%
Z L., 469 ADFERMERIKIESHEIK TIE 2 2
Wraid- (12,582), ZOMW, E3EMIT 393
A (B1RD 86%. 1:3,015), 66 Al
IKIRHBREIR TIE (28D 14%. 1:17,956) T
Bofo 0, 72720, T ORI PR R IR
BRI TRED 6 (A3 Rk & & Tz, s
X B R IR RE R T E O & KA E 1T
1:16,040 & 72 ~7= 10,

F T B W TIE®2 g IGE-1,
IGFBP-3,liEEAFE . IZBEE, 22 & DORIE &

iz TRH ARFBREITV, FO%IEELH
LTS, TREIC LD BRISSREN EF (L
L7 30 AU Ty — B RIET S
&36Z CRH, TRH, LHRH, 7L ¥= &
iR 21TV hOREEERERE 21T > T
Do FEiz. MRI BHEREZITV ., fRHIFAR
WAERBELTND, FOFERE, 78%T TEME
BAETRET, 53%% MRI |2 T FEMEKIEA
BENRD LA 910, FURHIZ BT
SAVIIEFID—ER 12 AR LIS TR &
trmvmﬂrmeu“ﬁﬁ@ﬁ%&&

L DEEREORENHD, Hv bATHE
;5: 0.7 ng/dl & L TWAHEJNROHE Tt
F R SIS 8 AR 5 Bl AR %wﬁ
FAEERE, FHERIRETH-T- L RE ST
AV 29)

T OMOEERRITIE TR RN 28RS
K+ Pit-1, PROP-1 &{n1 fRARREERE 21+
5 HESX1 BT REICLVIET S, Lo
L. 5D ATARY Y —= FCHE X
AT PR FRIRIREIR TR, Z o 08
{GFREIZLDEFOHE L/,

Pit-138{nF5%12 TSH, PRL, GH 0431
By &k Y A EE oy USRS
ELD, B TFREOEMICL I BMB, #4
IR Z SRR DS BAME LT 5 5 Th 5 2430,

PROP-1 &=+ %%X TSH, PRL, GH ®
fth, PERRRRNECR AT L DODWME T4 4£> Lo



Thb, HEBESIEYNOHE LT, #
AR TR SN TODIEFIOHE L0, F
s ol Z DN AT LORRELIIRRE 0 D
243 1,32)O

%'%9L&hth@$ﬁﬁﬁ%ﬁ%m@
MERFERE, NOWERE . MRIIC L 2B R
%ﬁ#%47»~7wﬂﬁ6ﬂém P43
BEEILERPRRIBEZAE T HEMNIEZL
(56%)FERA &N 5 14,

8. EREL
FT AN BT AR Y —= 2 TR T4,
TSH, TBG BEN %~ 1.25US K/, 341 U8
kL. 864 US K, &&F11.5US FATTBG
ZRIELTH, e ERa7eHBidans L
TWD, Fi-, BERENTIROFEEMRIT 112
US T d 0, gt HURERR K TRED
HAEZBEL, FERLEREEERE L
TSH 8, TSH+T4, TSH+T4+TBG O#EH
{E251% TBG HIFEEA A DN R L RV EFE

LT3 o
FTq BIEZ L 2FSEOE ML ELISA (&
TSH, FT4 BI7EA 350 FH# 3 US Rv) M=
EILER, e, v A v a ) —F - ol
25, MHEEREAMNZITE 886 M(7.7 US )

Tﬁ7/§t FREILTHLN, AT 7108
T AYEEE: AN RIBEREN S TN TV
Uy,

DR TEEITE MBI TSH BT
496, FTe A+ AHZ L T382127H& LT
WB, ZITHOLTOWARERBIEFIEVO
T, FURTFAOREEREZH D L EHEICEL A
BHLDEEZD,

9. SEROEE

FT o7 FURTORRBELEZ DL, £
7 LFED 10-15%0T < (AR KRR
KTFESBRENSEEXBND, LirL, £
DIFREITZIETH Y, WIS E OB
KD LD,
1) KA RE (K TE D2

TSH A E < 72 < FTLIREOF AR D33

A A A -

H16% 35 20064

AV —= o TEEE

RENT- L& BaldERMIC Azt E
HIZ TRH AR A 1T> T 5, 88T,
WRADERT | PHRAEEROAE, REOFE
IR EBIOERERGE L W5, il
AT ZIIBOTHE U CEBIC TRH #58
17> T 5, TRH B#IC L5 TSH ORI
HOIEFKIG, OEBHE, @FEIRG, OEREIG
g (X DY, FTKEIZBI 59" TSH 23
BRI SJS R RT O, EMF RIS
TSH BB ahdichtEZ 5N TND
3339 L.4h R Septo-optic dysplasia28 15,
TEAEEETRL52H|00 TRH ARRBR O

T, TSH OISR~ THYD | 27T T
FEESNL AR G952 L idH#i O
AL TLNA S, o ha—/LTRBOAE Ry
T b A F AL AR RIS RE I T
iTm{%ﬁﬁ% NFezp EORENTR < E

IIBEAITHIRETH D, BHITAEOE

7J“3§b DT, ZORASIEEREE LTED S

ARETC, K4 A DOIEFEPIEDFTRETH D

7.18)
o

2) HEMERIRIS AR TEOIREF

[FFE MR RIS TEOIRHEIY TSH @
DR LRWBETH D, PHRMEFRIRMEEX
THEOES, LTix2 %5725 & TSH {EITR
FEUTIETLTLE Y OT, @hptstiEic
172 012KV, Ferretti & IR RURIRE

HEIRTE 37 o AICxT L LTs 285 L.
ETEEAREL T 5, FTVFTs LDIET
580 ARE, FT3 ML soluble
Interleukin-2 receptor O _LFH/MERERE L
WEL WA, L, BSEIZIFEEL<
EET FT B MDA TR, RS
mEREE L TREE &mrwéo
3) TSH-FT4 A7 VU —

%ﬁﬁ&\%%@ﬁW6%KﬁEﬁoTw
HHURLISACORMGET 5 ZEREE LN EE
25, —BETIEH B, N RUFREE)
B A F AL PP RS SRR T RE %
EMA DL FOBEFEICE 25, L
L. EMISUTOL D REMPLEEE L

Do



BAwZ - A7 Y-z JELSE

&

¥16% 35 2006

(D@L FTy A0 ) —=v T DAy b A7
DERTE

FLBZ 1T 10ng/dl UL T, A7 v ¥
0.93ng/dl LA T & FAVy, ¥ERMEIL 16237
ANZ 1 ATHD, —F., #&EINRIT0.7ng/dl
UTFT. BREEIZS THAANILATHD,
ZOBCOE RIS v b AT EOENER
LTV AARENED H D,
(QFEIEER OFFE

FUBR AT AN RS E R T R E RS
BelZfRE L Cd, %< oflfid s LF
DT RDICEZ, ROEFHEE TERL
TW5b, FTy A7 U —= 7 TIEIEFIT S
PREFIDRI SN TL B, BB EITIES
B, BT ru—7 v 7280, MEN
3, PCHFIRIRBICRBREE LR EME
OREEPLETHD,
BENDTSH 27 V—=7T%, TSHIE
B LEWEH TREBICARESE LN TV D
FLROREE N CRREZIT D & D,
[ PR AR AR TR A R T ]
BEEEZTVD, FLLA ETEL DEMZ
TEIN ETOIRBRINFETERL TET,
(R IR & O

BITR AR D EHAREIROMBE L LR
BN, FEEHEEI & AR R EE L
FROTHPBHED L HIZT_RETHD, £
T AR OOEE U\ ET A LR 8T FTy OBIE 72
BRI LERH D, HREMERONE
AT D & BARICEISTIROBE, HFRE
T HI5 IO HIE HAFET D,

(DI AR E R ORHRE

IR A o b A TR 0.7Tng/dLIZ TV
TVAERIRHAREROBRENRL 2
Bz EENTWD, FlZHib oL D12,
fECHAAE R IE NICU (2 ARk LIEFBERT
Wb D, EKFTHETH -T2 Sidmsy, £
DORITITHEIRDERIAEE D2 ETH D,
BEMEFHLL, BEEES L TE MR
VRIS R&TH D, 72770, BRI
2B BRI E 5D 2 & AR~ & &
EZD,

B2

10. F£&O :
TSH - FT4 A7 J—= 7 DEFE. RSN
7 oA BRI SRR TRE OFRREFS L Ui
BbEd BICHU - > TOFRLREZ R~ HFRAYZ
HEREO—E L AT X TUMRE/RINTH
RORETH D, ZOEBEICIE FTy JIE
ELISA % v b3% 0 BHICEHT HEFEITE
STWHEEZD, M &L HIiR T
X505, BRI THEEFTETEENT
H5,

A EDAIIYTN AT )= T —HF
BB ECH AT O T AR TR AT AR
et Bed. BHEAERERO FT«EDT —
& — R & T AR R E S
REMERITSREE, NEOZ A Y FETEVWZE
SRR EER ¥ — AR B IE A A DR
LET

Bl

1) ZEED) - EREFIRMEEE TE (CH
DwARAY Y —= 2 F-BAEE TOERE
XV CH EhnfEE-, BEAvARZ ) —=
v 7E#ATE 16:27-38,2006
Irie M, Enomoto K, Naruse H:
Measurement of thyroid-stimulating

2)

hormone in dried blood spot. Lancet 2:
1233-1234, 1975

Dussault JH, Coulombe P, Laberge C, et
al’ Preliminary report on a mass

3)

screening program for neonatal
hypothyroidism. J Pediatr 86: 670-674,
1975

BFEUNFR, AlER, BES. -
HRHEIZ BT B SR IR REIX T (Y
VF AR AR Y Y —= 7 BRER/INREE
% 28:209-216, 1980

wmt B RH B KIBGHE. i T4
LTI VFUIEY AR U —=
ZNZ R BRI MK TBGHEIE DA H
PO, EFOHPH119:852-856,1981
mt B arES,

4)

5)

Yok —
=

SNy

FamER



)

8)

9)

10)

1D

12)

13)

RIS MR DWEREY ¥ L B LT
WEE R Y 3 — RFo=UDRIEEFHER
FURIRHSHER 7 U —= 2 7 ~DIGH, BIE
F5 91:5-11, 1987

Matsuura N, Harada S, Ohyamay, et al:
The mechanism of transient
hypothyroxinemia in infants born to
mothers with Graves'disease. Pediatr
Res 42:214-218, 1997

Fisher DA: Editorial: Next generation
newborn screening for congenital
hyporhytoudism. J Clin Endocrino
metab 90:3797-3799,
2005(http-/genes-r-us.uthscsa.edu)

van Tijn DA, de Vilder JJM, Verbeeten
Jr B, et al: Neonatal detection of
congenital hypothyroidism of central
origin. J Clin Endocrinol Metab 90:
3350-3359, 2005

Lanting CL, van Tiyn DA, Loeber G, et al:
Clinical effectiveness and
cost-effectiveness of the use of
thyroxine/thyroxine-binding globulin
ratio to detect congenital hypothyroidism
of thyroidal and central origin in a
neonatal screening program. Pediatrics
116 168-173, 2005

PILESER, RBEETTSH, KIES. b &5k
2 TSH -« FT4 El#FA 7 U—=2 7 THRL
SN D Fe R HR RIS TE, B
Kv X« RI Y —= o FEETE 10
35-42,2000

JRHEIESE, BBk, MREcE. i tLiR
M 2 TSHT4HIEIL L 57 VF A E
VAR Y—= U, BIRES 3:2742-2749,
1989

Tajima T, Hattori T, Nakajima T, et al-
Sporadic heterozygous frameshift
mutation of HESX1 causing pitwitary
and optic nerve hypoplasia and combined
pituitary hormone deficiency in a

Japanese patient. J Clin Endocrinol

BAT R« A7) —= 7FELEE

14)

15)

16)

17)

18)

19)

20)

H16#E 35 2006 &

Metab 88: 45-50, 2003

Birkerbaek NH, Patel L, Wright NB, et
al' Endocrine status in patients with
optic nerve-hypoplasia: Relationship to
midline central nervous system
abnormaliteis and appearence of the
hypothalamic-pitwitary axis on magnetic
resonance imaging. J Clin Endocrinol
Metab 88: 5281-8286, 2003

Hunter MK, Mandel SH, Sesser DE, et
al: Follow-up of newborns with low
thyroxine and noneleveted
thyroid-stimulating hormone-screening
concentrations: results of the 20-year
experience in the Northwest Regional
Newborn Screening Program. J Pediatr
132: 70-74, 1998

Hashimoto H, Maruyama H, Koshido R,
et al: Central hypothyroidism resulting
from pituitary suppression and
peripheral thyrotoxicosis in a premature
infant born to mother with Graves'
disease. J Pediatr 1995; 127:809-811
Higuchi R, Kumagai T, Kobayashi M, et
al'Short-term hyperthyroidism followed
by transient pituitary hypothyroidism in
a very low birth weight infants born to a
mother with uncontrolled Graves'
disease. Pediatrics107/4/e57

Kempers MJE, van Tyn DA, van
Trotsenburg ASP, et al: Central
congenital hypothyroidism due to
gestational hyperthyroidism ‘Detection
where prevention failed. J Chin
Endocrinol Metab 88: 5851-5857, 2003
LeeYS, Loke KY, Ng SCN, Joseph R:
Maternal thyrotoxicosis causing central
hypothyrodism in infants. J Pediatr
Child health: 38:206, 2002

MEIE SR « FTAE IR FRISERETUEE & R
MR, AR BIMEiEsaERRE
) —X1:271-275,2006



BATR A7) —=

21)

22)

23)

24)

25)

26)

27)

28)

29)

VTR

FATE S « FHAFARR R & 3 R HR AR
WRERE, JEPEHES 35:1613-1616, 2005
Pittman JA, Haigler ED, Hershman, JM,
Pittman CS: Hypothalamic
hypothyroidism. N Engl J med 285:
844-845, 1971

Numi H, Inomata H, Sasaki N,
Nakajima H: Congenital isolated
thyrotropin releasing hormone deficiency.
Arch Dis Child 57: 877-878, 1982

Collu R: Genetic aspects of central
hypothyroidism. J Endocrimol Invest 23:
125-134, 2000

Collu R, Tang J, Castagne J, et al: A
novel mechanism for isolated central
hypothyroidism: Inactivating mutations
in the thyrotropin-releasing hormone
receptor gene. J Clin Endocrinol Metab
82: 1561-1565, 1997

Yamada M, Sago Y, Shibusawa N, et al:
Teritary hypothyroidism and
hyperglycemia in mice with targeted
disruption of the thyrotropin-releasing
hormone gene. Proc. Natl Acad Sci 94
10862-10867, 1997

Okuhara K, Tajima T, Shinchara N, et
al: Congenital central hypothyroidism
detected by neonatal mass screening in
Sapporo city of Japan(1979-1997).
Endocrine J 47(Suppl):254, 2000
Bonomi M, Proverbio MC, Weber G, et
al: Hyperplastic pitwitaray gland, high
serum gycoprotein hormone a-subunit,
and vanable circulating
thyrotropin(TSH) levels as hallmark of
central hypotyroidism due to mutations
of the TSHBgene. J Clin Endocrinol
Metab 86: 1600-1604, 2001

Asakura Y, Tachibana K, Adachi M, et al:
Hypothalamo-pituitary hypothyroidism
detected by neonatal séreening for
congenital hypothyroidism using

F16% 38 20064

30)

31

32)

33)

34)

35)

36)

measurement of thyroid-stimulating
hormone and thyroxine. Acta Pediatr 91:
172-177, 2002

Brown RB, Parks JS, Adess MF, et al:
Central hypothyroidism reveals
compuond heterozygous mutations in the
pit-1 gene. Horm res 49 98-102, 1998
Osorio MGF, Kopp P, Marui S, et al:
Combined pituitary hormone deficiency
caused by novel mutation of a highly
conserved residue (F88S) in the
homeodomain of PROP-1. J Clin
Endocrinol Metab 85: 2779-2785, 2000
Vieira TC, Dias da Silva MR, Cerutti JM,
et al: Familial combined pitwitary
horomne deficiency due to novel
mutation R99Q in the hot spot region of
prophet of pit-1 presenting as
constitutional growth delay. J Clin
Endocrinol metab 88:38-44, 2003

Faglia G, Bitensky L, Pinchera A, et al
Thyrotropin secretion in patients with
central hypothyroidism: Evidence for
reduced biological activity of
immunoreactive thyrotropin. J Chin
Endocrinol Metab 48: 989-998, 1979
Beck-Peccoz P, Anr S, Menezes-Ferreria
M, et al: Decreased receptor binding of
biologically mactive thyrotropin in
central hypothyroidism. N Engl J Med
312: 1085-1090, 1985

Mehta A, Hindmarsh PC, Stanhope RG,
et al: Is the tyrotropin-releasing hormone
test necessary in the diagnosis of central
hypothyroidism in children. J Chn
Endocrinol Metab 88: 5696-5703, 2003
Frretti E, Persami L, Jaffrain-Rea ML, et
al’ Evaluation of the adequacy of
levothyroxine replacement therapy in
patients with central hypothyroidism. J
Clin Endocrinol Metab 84: 924-929, 1999



 BAEE Bei% 128 (THISE 12 AE) BRI

BE I NEFIRETOADERR

BER N R IR DS
— T DFEBRAE & B, Bk —

A RS




2303

e I Al N E

B WY R DIEHE
—Z Ofakik L i, Bk —
W E &

Development of neonatal Graves' disease —prediction, prevention and treatment —

’ Nobuo Matsuura
Department of Early Childhood Education, Seitoku University

Abstract
It is well known that neonatal hyperthyroidism or neonatal Graves’ disease is caused by

trans—placental transfer of TSH receptor antibodies. The antibodies stimulate the thyroid

gland in the fetal and neonatal stages, which induces hyperfunction of the thyroid gland
and increased thyroid hormone production. In this paper, I would like to focus on four

clinically interesting issues related neonatal hyperthyroidism.
1. High risk of mothers whose infants develop neonatal Graves’ disease.

2. How to predict for development of neonatal Graves’ disease.

3. How to prevent for development of neonatal Graves’ disease.

4. How to treat the infants with Graves’ disease.

I also mention on the neonatal thyrotoxicosis and fetal hyperthyroidism.

Key words: neonatal Graves’ disease, neonatal thyrotoxicosis, TSH receptor antibody:
TRAD, thyroid stimulating antibody: TSAb, fetal hyperthyroidism
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