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Evaluation the Safety of Methimazole and Propylthiouracil in Pregnancy and Lactation
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ABSTRACT: OBJECTIVE To investigate the safety of methimazole(MMI) and propylthiouracil(PTU) in pregnancy and
lactation. METHODS The literatures were reviewed and summarized based on the large-scale representative studies and
guidelines in recent years. RESULTS Both MMI/carbimazole(CMZ) and PTU or shift between MMI/CMZ and PTU in early
pregnancy were associated with an increased ration of birth defects. The prevalence of birth defects was high in children before 2
years old (PTU, 8.0%; MMI/CMZ, 9.1%; MMI/CMZ and PTU, 10.1%; nonexposed, 5.7%). MMI/CMZ and PTU were associated
with urinary system malformation, and PTU with malformations in the face and neck region. Choanal atresia, esophageal atresia,
omphalocele, omphalomesenteric duct anomalies, and aplasia cutis were common in MMI/CMZ-exposed children. The relative
high risk is confined to gestational weeks 6-10. MMI at doses up to 20-30 mg-d™' was safe for lactating mothers and their
infants. PTU at doses up to 300 mg-d”' was a second-line agent due to concerns about severe hepato-toxicity. CONCLUSION
Both MMI/CMZ and PTU are associated with birth defects, but the spectrum of malformations is different. Antithyroid drugs
should be administrated following a feeding and in divided doses.

KEY WORDS: antithyroid drugs; propylthiouracil; methimazole; pregnancy; lactation; safety

R 9T HHOIR T T B 70 1E (187 Bk H G ) A2 7 RE A
Gy WA TR WL 2, S FUR IR R
Wit Z IR . B TR L DR A TR T
(Graves’ disease, GD), M FREEPETRIE M FFR R M
2 HHHR IR T 10 28 5 R e 1 B B S R
FEZE, BT R AR 0.2%~0.3%, i GD
o 85%!M . HEYR IR T S B ™ R R K
hiE, XA FREGR . BRI, &
Mk Jysgvs . BURIRG R Iah R R, T
B L R ECH A LR R 2R . B2l 2H

HEEWHE: #rrs AiHEZJISW2013-A010)
TEHEN: AR, &, WL, BIEELHIT

rRE AR 252 2017 4E 12 A4 34 B4 12 )

Tel: (0571)89991148

NRELS FEIR. BEAKEIES, EEEdRIGR
N 1 J 39T RN 598 14 % J 121 TR okt L 300 4 4
0 R AT T 000 228 S i )L R A B
1 SFYREAFRTTRYATT A R R &N

FEBIUHW EZBIT ZRIHIRIRAY
(antithyroid drug, ATD), ATD FF4E4& M F 5TH
BT A 70 ZAERPIE, BN AMERHEE e HEE
VA 3 7 4505 15 (propylthiouracil,  PTU) A H 57 bk ik
(mathimazole, MMI), FDA X} H /72458 D K%
Y, #eedd s AR iR L, (HIEEIREKEZS

E-mail: fmwang@zju.edu.cn

Chin J Mod Appl Pharm, 2017 December, Vol.34 No.12

1747 -



MR, PTU EEGEF e, i@ RKT
MMI, H PTU (3N 1~2 h, AHX] MMI % H#
3~8h B, E R EMAIT R EEED. Rl
SCHRFR B GG ) LA A ) LH R IR AL B IRGR 1
RS AR, A RS |, PTU W 3 B ™ 5 (14 BT
MppHiE, EESETEREBEELTY, MMI
AN R B AR IE A KAk = . S Re 5
. FBEME RS, —REREM, HWAILSIE
M e s s,

H AT ATD O 3E R 22 4 Ve Biok iR 52 2 0% . N
BE—2B R MMI F1 PTU F.Z e B ) 22 4 1k
UL CHEGRIAEH T, BUHRIRZAY), TN
WENE, FHSROKME, 24t K& “PURARIRZAY,
FHomie” FIA A S5k E T Pumbed, CNKI,
Y, HOTERARE, B T ME R, MKk
PRI STk . AR P H AT
RBUFE . T REVTIS [N E, & S0 R A
ZE. MM REBRESGN PTU 2 %41, MMI
T B U 32 3 T BRiR

F1# Andersen S A RAL T A R RE T
ATD IR Z & T ATD (1)L 2 & Z A2 Wi i A
BRI . ALFE M 1996 2 2008 = H AT 817 093 £
JLE, WhE 564 ZAE R AR T PTU 2L,
1097 %% T MMI[E(F b 5 M (carbimazole,
CM2) %)L, 159 %8 T PTU Al MMI )22 )L,
AT 811 730 44 3F % 5 0 FEFEAA . 45 R I Uk - 1
F# T MMI 8¢ PTU #BA[ g5 iRIEAG K & 75
W %% PTU 40 8.0%, MMI 4 9.1%, MMI #1 PTU
H10.1%, AFRFEH 5.7%. 5 PTU BEHFEHK
B i B 10 RN S X S R WA PR R Gk
AT 3 N, BEBEHT S/ AR 1 N WIR
ARG 5 N, FENERUKHE R IR E K A5
EE), A Raskfath A E, 6 10 METFH2
Wt R A 55 G0 e T (6 45 o JUE ) R s A5 5 I 50 ok e
it 3 Jok B 78 RO BNk T 48 R ), AR5 A 2R R ZH A B
BHEREHEEZERE. MMI A& LA, 7%
FIBL, B, B REE R E AR E AR E W
(1, EMUT 2 BT HIIRIE . thAh MMI 4083 R 8826
N, H EE RS 15 ). HREE6 AR IR
REO NFRfaEEEN. Z2RIARET MMI
AIPTU V6T 564110 159 4 ) LEEH A 16 N H ARGk
M, WEIEELHE: SJESLAIBL, =RBEE, H
ISR, A SRR R, BUEERE, B
AU IKSE. BMh, BRUK, BERE, HEKE

- 1748 - Chin J Mod Appl Pharm, 2017 December, Vol.34 No.12

s, Hrb 149 42 MMI %4 PTU 897, 13 A
HABE; 10 %M PTU WGITH8 MMI 697, 3
NA AR ZE 4. 5 FEN MMLIRIT), 739000
B HABI(MMI AH M) R F18, RS FE(AE ATD
FHRME)

FFEEWT 7 3L 723 ) PTU 25 240 1 4
BESERAE T3 . AFRIMHT ATD 2549 H A= 6k [
KA ) FHL e R, AR Z H ATD ¥6
ST oI, A 2 HH R R D e 5 Sl . 72
FFEM PR ZTIT 88 MMI #7288 PTU H— /Nt
e, HWARGRREE A SRS, 5 R 2
YN NTIE T 1) 2 1A i 36 97 B B ] B AE R I H &1
% 24~69 K, HAIETEIY 44 d, AR T R
I XU AR TR 22 BT 3 ) PTU Y697 1 E
B (A R 2 SRS PTU B By
77+ HURMEDhRe B a7 R A LR gR P I E A . R0
IR MMI E| PTU 1IT AR LS R . thAh T3
LRIBEW: W ATD 67 D48 6~12 41N H,
IR BR D R Gl IR, TE 38 B R AR () G B I
Wi, f=1k ATD J897, ZVIWER, fEai3 MH, &
JAM 1 R ECIRAR T AE . IR T ATD WGI7, M
£/ PTU, K24 PTU &7 J5 (1 H AR SR P AR X 32 0

Yoshihara 2PV #4516 744 H A5 42 GD (1R
ZagE R, AT T EF . iR T 1 426 HERZ
MMI V&I &, 1 578 %445 PTU IRIT A &
M2 065 ZAEMZHT 3 N H A EZ 24097 1A
7, PRIREE 1 RN BRI g R BOR B R AR
MMI 4124 4.1%, PTU 4009 1.9%, RIGTT4H N 2.1%.
UEUR AR R T MMI AL R R B A4 B EL
RO, B8, B RESEREER
Az RS 5 35 T o 5t B AL AH LR D 2.0 % [ HE AR
SR, PTU 4 H I A B IG R R IE B . &
BUK. A E RS 10 U 28, ook B2 40 e
XF PTU MG e S FAYE, H b/ HIX 2 1 B
PTU % S 10037 A= J LR I3 1 0 45101

I Clementi 5 OVFI FH 5 451 56F IR A 37 477975 2
J7VERH T H A SR P ) R, AE W T A, R
TALS R, BORE AN R AL R s S
HI PTU %t 2 AH ¢, MMI 5 5 J5 L A BRI AH 0% .

Laurberg 25U EAT 1 S0 A ) 7 0 250 b 71 B
FIWEFE, JE [ B 53 H AR Ok 54 ATD % B8 11 I
V) BN L AR B 2 TR PR O IR, 3 B e XU = A
IR 6~10 J&, (HWAHEERAHIS. MMI Al PTU
TE L2 ()4 FH AT RE T 2L 2%~3% 11 HH AR B

PR E BACR I 2524 2017 48 12 55 34 B4 12 3




2 WIHAANREMN

ATA e @i : A+ %M &8 ATD
(PTU<300 mg-d”', MMI<20~30 mg-d™" )% T-iF,
BARESE BB L R A1, B R E PTU B FF AT SR 14,
ik MMI. R ATD 1697 R &3, #al e
ORI UK B MM BK PTU. PTU b &
(0.025 %) # By, MMI 7E 3L rh i B4
FREE M i MMI KM, BT PTU 7E R
R AR, FLIER: PTU RITHC 4. &
IR R R, #52 MMI JGTT B R AL M IR 1
ILVEBRRE, B IVES A EUR RS S5 R L
FIOAALL, T PTU ARG x RESE P AR ™ 8 T 35
PR Z HOX Le i e R e, SRIETLR, I
HEIBAERRER, %A £ EY AT LR
FFAR0ET Y, oW LI S ik MMI JA5T, PTU
VYER L2 . ATD Mo IR AEN FL 5 SERI AR AT,
it 3~4 h AT R — R, BAD HT AR LB
B, (7 A A B LA HECBR A s O
3 g

RUABEF T FEARE. MR ZE R, W
SHT ATD ##& HAEGARESR, WP
BRFp s o MEZs) 2 ¥, HARW AR SILN )5
81 WK, RS A B R AR R . (H
SRR MMI U 28 7™ 5% B2 RS = T PTU,
I PTU AR B, 18P R H A 2 WA 5T
R BT PTU ™ 5 RFAE B0 . PRI ) FH g
B IR YT RESE R R LT I 1 B 5 X i
ATD SEHREE!, GEgRR 5 BRI PR 23R
R BEWEAE M A PTU, JFEMNRZENELRE
] )3 2 MMIUS20, (B33 R 5 35k 0 i Kb A iz
A AT AT

S5 SCHR T T FOIR AR 25 M B R AR R
RLHRE: OXFHRZ2RZ A H CEE, NiEth
PUHUIR IR 254 BOAS B2, @ UOPR 2 a3t 47 iy
JTEANRHETT, BURIT R BB A, @3 T
RRREBRWIRIT R, fE&S M BN PTU,
UGS I AR A, M 6~12 AN F, T 31 FOIR iR o)
R, AW WEHEIMHS E, KMHA)E,
SERIHR A I REE T, fERT 3 AN AR ATREE IR
M2, #HPIWEE, 3 MAZER RN MMLIETT: ©
MR MMI [E PR %2, BUHR LA 5 AT, &N
oy WRHE JHVEAS JE A BB IR IR, I RN
PTU 97, MR, S FHBIEITZHMIAH
EME, ANEWEEH PTU.

rRE AR 252 2017 4E 12 A4 34 B4 12 )

ITYRMAFIE FLI ATD £ %4 PTU 1 MMI,
Wi 38 m] DL I IR #E AN AL . 22 58 MMI A1 PTU
H A 0 AU, MIMIT 550 XL 6 R 55 i 7 e vy
T PTU, Kk, Aeb HARGIE, Zomn R4 5
RUFAE N 70 WA T PEAS T 4% 1E ATD 1897, Wi ANRe
1R PR A2 BT ECN PTU, 610N MM TH
FL LR PTU 8 MMI #8242 42 1), % F& PTU
MU ATEENE, HEEE R MMIGEEH 30 mg BLF),
PTU AN £IGI725%W0 . ATD N 4» IR AENR 3L J5 7. B
MRFH, i 3~4 h BTN R

REFERENCES

[1] LAZARUS J H. Thyroid function in pregnancy [J]. Br Med
Bull, 2011(97): 137-148.

[2] ANDERSEN S L, LAURBERG P. Managing hyperthyroidism
in pregnancy: current perspectives [J]. Int J] Womens Health,
2016(8): 497-504.

[3] MORTIMER R H, CANNELL G R, ADDISON R S, et al.
Methimazole and propylthiouracil equally cross the perfused
human term placental lobule [J]. J Clin Endocrinol Metab,
1997, 82(9): 3099-3102.

[4] BAHN R S, BURCH H S, COOPER D S, et al. The role of
propylthiouracil in the management of Graves' disease in
adults: report of a meeting jointly sponsored by the American
Thyroid Association and the Food and Drug Administration [J].
Thyroid, 2009, 19(7): 673-674.

[5] DREWS K, SEREMAK-MROZIKIEWICZ A. The optimal
treatment of thyroid gland function disturbances during
pregnancy [J]. Curr Pharm Biotechnol, 2011, 12(5): 774-780.

[6] ZHANG Y T, XU L C, DAI H B. Analysis of one case on
peripheral neuritis induced by methimazole [J]. Chin J Mod
Appl Pharm, 2011, 28(11): 1063-1064.

[71  SEAEfl, mPEE, A5, F SRR I SOR 40 0 e K5
Ty EZ 2 B0 b EBARRH %%, 2011, 28(11):
1065-1066.

[8] ANDERSEN S L, OLSEN J, WU C S, et al. Birth defects after
early pregnancy use of antithyroid drugs: a Danish nationwide
study [J]. J Clin Endocrinol Metab, 2013, 98(11): 4373-4381.

[9] YOSHIHARA A, NOH J, YAMAGUCHI T, et al. Treatment
of graves' disease with antithyroid drugs in the first trimester
of pregnancy and the prevalence of congenital malformation
[J]. J Clin Endocrinol Metab, 2012, 97(7): 2396-2403.

[10] CLEMENTI M, DI GIANANTONIO E, CASSINA M, et al.
Treatment of hyperthyroidism in pregnancy and birth defects
[J]. J Clin Endocrinol Metab, 2010, 95(11): E337-E341.

[11] LAURBERG P, ANDERSEN S L. Therapy of endocrine
disease: antithyroid drug use in early pregnancy and birth
defects: time windows of relative safety and high risk? [J]. Eur
J Endocrinol, 2014, 171(1): R13-R20.

[12] KAMPMANN J P, JOHANSEN K, HANSEN J M, et al.
Propylthiouracil in human milk. Revision of a dogma [J].
Lancet, 1980, 1(8171): 736-737.

[13] COOPER D S, BODE H H, NATH B, et al. Methimazole
pharmacology in man: studies using a newly developed
radioimmunoassay for methimazole [J]. J Clin Endocrinol
Metab, 1984, 58(3): 473-479.

[14] KARRAS S, TZOTZAS T, KALTSAS T, et al
Pharmacological treatment of hyperthyroidism during lactation:
review of the literature and novel data [J]. Pediatr Endocrinol
Rev, 2010, 8(1): 25-33.

Chin J Mod Appl Pharm, 2017 December, Vol.34 No.12 - 1749 .



[15]

(1e]

[17]

[18]

[19]

HUDZIK B, ZUBELEWICZ-SZKODZINSKA B. Antithyroid
drugs during breastfeeding [J]. Clin Endocrinol (Oxf), 2016,
85(6): 827-830.

KARRAS S, KRASSAS G E. Breastfeeding and antithyroid
drugs: a view from within [J]. Eur Thyroid J, 2012, 1(1):
30-33.

KORELITZ J J, MCNALLY D L, MASTERS M N, et al.
Prevalence of thyrotoxicosis, antithyroid medication use, and
complications among pregnant women in the United States [J].
Thyroid, 2013, 23(6): 758-765.

RIVKEES S A, MANDEL S J. Thyroid disease in pregnancy
[J]. Horm Res Paediatr, 2011, 76 (1 1): 91-96.
STAGNARO-GREEN A, ABALOVICH M, ALEXANDER E,
et al. Guidelines of the American Thyroid Association for the
diagnosis and management of thyroid disease during

[20]

[21]

[22]

pregnancy and postpartum [J].
1081-1125.

ALEXANDER EK P E B G. 2017 Guidelines of the American
Thyroid Association for the diagnosis and management of
thyroid disease during pregnancy and the postpartum [J].
Thyroid, 2017, 3(27): 315-389.

KAk, BT, 2012 4 E CEURAN 5 HARIR R 26 1
B R (0] FESHAESRE, 2012(10): 761-763.
KHAN I, OKOSIEME O E, LAZARUS J H. Current
challenges in the pharmacological management of thyroid
dysfunction in pregnancy [J]. Expert Rev Clin Pharmacol,
2016, 10(1): 1-13.

Thyroid, 2011, 21(10):

WA H#: 2017-02-28
(B Tigm: WHE)

(FEIRKNAZLAE) EME “kmtt” KFRIOTELER

(R EIARRL 2% S8 T Ja Sk aa 4800 75 18 SCVP I 7E 30 R o ) A2 P 24 2% 2 AL RN L >R 75 2 25 PR A =) 3L A
ZE 6, @I 2016 4F 11 H—2017 4 10 H T T (REIARNHZAFY 1391 ik SCHEATRE, P, ik h—5%
W R4 5000 J0), WS RCRARR 3000 0), =3 9 FCEL4ERR 2000 JT).

AR SCVFIETE B 3 A BT o S5 —Bh BORZR ERFREN B, DRSO s R, FESIR. & H AfE#H h
TRECHGA TN TRIR, FIEUH RIS B BT RIPHEI B, &b AU PP SR B SO R TP 4y

M BATIT 70 P A0t Z AR e, EEA AT AR NENKCE . SEREAMTE), WRIETE 0K IH I 15 5
LA BN, HABUE, RSO .

- * 2
E & I P
T, WA, TRV, W T — 7% 2 K G PR i B I = A BGRE BB | 2017 @ 2 | 156-160
= % 2
E W A e G
;’E”f’&ﬂfg I RRL FRIL R | e g et (1 ARIR A Bk DVID i Pecatenin ZAAfl | 2016 4F 118 | 1355-1358
e, i, ROUE, HEA, BE | 0 R R 201741 | 496499
‘ . T A B v K A T SO I ©— W W Ve 2 A
2N, A, WAk, E, ZERIF 24 D 5 FhE B0y 2017 5 7 # 943-947
ZZM, KEW, N, TR, B4, KL FLEFFA N A TR T WP-1 3% PR = ) 25 (0 2 R I .
T, R, 2k SRR 2017 £ 8 1| 1078-1083
Rew, KT, TF B W, | e 0o IR 5 B H 2L (23 10— BOHER 9 201748 9 | 1229-1233
M, SRR
: 3 2
fex W & B s
75 j’ 1 f ’ ‘j:(: y a ’ 7£ v e S v ~ o, . a
?ﬂagfgﬁg*ﬁ@?‘ﬁ | 5 5081 © SRMAEAT £ 000 B PR 8 80 B 5 20164 11 1) | 1396-1402
B, R, EE, £, 08 XUBL | HE A o LV BT U A AT 2017420 | 161-165
G, W3, SR, Ui, WL | JEIE LA AR UGTs & UGTIAL EEMIAID | oo | oo
BTl TR, N KEA A '
g?;i’éﬁi’ﬂﬁﬁﬂﬁf’ BHEHE I | e 12 AL K A O 252 2 2017430 | 385389
B, Wi, £ AR B & | JET SO RN AR OF R R B | 0 o | o oas
W, B, BRLK 23 R TR SRR - B
o — [ SRR TNFa B S F RBAR &
RO, E, Wk W, e | S R 2017461 | 820823
zij“zjﬁt S, SR ORI IR ok e R ol UVAZUVE B RSERE 2017 4E 8 1 | 1073-1077
R, BRI T TRt 0 R M T R LS P B T 0 R 20174 8 01| 1084-1088
e, AR, T R -0 B =5 SR BT Sk B AR AU R F RE 7 2017 4E 9 1 1219-1224

- 1750 -

Chin J Mod Appl Pharm, 2017 December, Vol.34 No.12

PR E BACR I 2524 2017 48 12 55 34 B4 12 3




