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A meta-analysis of the effects of levothyroxine dose adjustment on maternal and
infant outcomes in pregnant women with hypothyroidism

CHEN Hui, ZHU Weiyi, YAO Yijin
Department of Nursing, Ruijin Hospital, Shanghai Jiao Tong University School of Medicine, Shanghai 200025, China

[Abstract] Objective:-To evaluate the effects of levothyroxine (L-T4) dose adjustment according to the level of thyroid
stimulating hormone (TSH) on maternal and infant outcomes in the pregnant women with hypothyroidism by meta-analysis.
Methods - China National Knowledge Infrastructure (CNKI), China Science and Technology Journal Database (VIP), Wanfang Data
Knowledge Service Platform, PubMed, Cochrane Library and Embase were retrieved to collect all the controlled studies on the
treatment of pregnant women with hypothyroidism by adjusting the dose of L-T4 according to TSH level from the establishment of
the databases to April 9, 2022. The references were also traced. Literature screening, data extraction, and quality evaluation were
performed independently by two researchers. Cochrane evaluation was used to evaluate the quality of the included literature.
Outcome indicators included gestational hypertension, gestational diabetes, postpartum hemorrhage, delivery mode, preterm birth,
fetal death, neonatal asphyxia, and low birth weight infants. RevMan 5.3 was used for meta-analysis. Result-A total of 1 268
articles were retrieved from 6 databases, and 8 were included in the study, including 4 Chinese articles and 4 English articles. The
overall risk of study bias was at a moderate level. Compared with the control group, the OR of gestational diabetes risk was 0.61
(95%CI 0.44—0.86, P=0.004) and the OR of fetal death risk was 0.38 (95%C7 0.18-0.81, P=0.010) in the experimental group with
L-T4 dose adjusted according to the TSH level of the pregnant women with hypothyroidism, which were both statistically
significant. However, the treatment method of adjusting L-T4 dose did not affect the risks of vaginal delivery [OR=1.82 (95%C7 0.75
—4.40, P=0.180)], gestational hypertension [OR=0.77 (95%CI 0.53—1.12, P=0.170)], postpartum hemorrhage [OR=1.20 (95%CI 0.50
—-2.92, P=0.680)], preterm birth [OR=0.72 (95%CI 0.48—1.06, P=0.100)], low birth weight infants [OR=1.00 (95%CI 0.65—1.54, P=
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0.999)], or neonatal asphyxia [OR=0.50 (95%CI 0.20—1.27, P=0.150)] significantly. Conclusion-Adjusting the L-T4 therapeutic
dose according to the TSH level may help reduce the risks of gestational diabetes and fetal death in the pregnant women with

hypothyroidism.

[Key words] hypothyroidism; pregnant woman; levothyroxine (L-T4); dose adjustment; maternal and infant outcome; meta-analysis
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> Repetitive articles (n=467)

A

Studies obtained after duplicates removed (n=801)

Irrelevant articles (n=629)

Reading the full articles (n=172)

Excluded (n=164):

non-experimental researches (n=42);
intervention methods not meeting
inclusion criteria (n=117); no complete
texts or data (n=5)
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Studies included for the meta-analysis (#=8)
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Fig1 Flow diagram of the selection process of the included articles
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Tab 1
Year of
First author publica-
tion
GAOM 2021
YEY 2016
MA!" 2020
LIyt 2021
CASEY!™ 2017
BLUMENTHAL™ 2017
WANG!" 2012
Jut! 2016

Nation

China

China

China

China

America

Australia

China

China

Basic characteristics of the studies

Number
of cases/n
Exp Con
46 34
28 28
42 42
49 49
339 338
92 933
28 168
184 273

e 2 HE AR IR 2 7R R IR R 2 1T R B8 B ) meta s0BF | 909

Agel/year
Exp Con
25.3+3.4 24.8+3.1
22-34 22-34

28.74+4.08 28.25+4.15

26.9+4.6 26.8+4.7
27.74£5.7 27.3+5.7
33.47+1.41 35.00+£5.20
Not
. 28.14+0.27
mentioned

29.31+£3.36  28.88+3.53

Intervention

Exp

Guidance on routine maternal
care was given. The initial dose
of L-T4 was 50 pg/d. TSH level
was re-examined 2 weeks later
and the dose was adjusted

The fat was reduced, and the
iodized salt and the protein were
increased in the diet. Routine
medication and nursing
interventions were given. TSH
was checked every 4—6 weeks
and the L-T4 dose was adjusted

The fat was reduced, and the
iodized salt and the protein were
increased in the diet. TSH level
was checked once a month and
the L-T4 dose was adjusted

The fat was reduced, and the
iodized salt and the protein were
increased in the diet. TSH level
was checked termly and the L-T4
dose was adjusted

The initial dose of L-T4 was

100 pg/d. TSH level was checked
once a month and the L-T4 dose
was adjusted. TSH level was
controlled in the range of

0.1-2.5 mIU/L

The iodized salt was increased in
the diet. The dose of L-T4 was
50 pg/d when TSH>2.5 mIU/L.
TSH was checked every 4 weeks
and the L-T4 dose was adjusted

The initial dose of L-T4
depended on the pregnant
woman’s TSH level.

TSH 2.5-5 mIU/L: L-T4 50 pg/d;
TSH >5-8 mIU/L: L-T4 75 pg/d;
TSH>8 mIU/L: L-T4 100 pg/d.
TSH level was checked every 4
weeks and the L-T4 dose was
adjusted

The initial LT-4 dose was
determined based on TSH level.
Dose of LT-4 was adjusted
according to the treatment
objective of TSH

Con

Guidance on routine
maternal care was given.
The iodized salt was
increased and the fat was
reduced in the diet

The fat was reduced, and
the iodized salt and the
protein were increased in
the diet. Routine
medication and nursing
interventions

were given

The fat was reduced, and
the iodized salt and the
protein were increased in
the diet. The dose of
L-T4 was 50 pg/d

The fat was reduced, and
the iodized salt and the
protein were increased in
the diet. The dose of
L-T4 was 25 pg/d

A placebo of 100 g was
given daily with a
dummy adjustment

The iodine was increased
in diet and L-T4 was not

given

L-T4 was not given

L-T4 was not given

Primary
outcome

index

GH, PH,
GDM, PD

GDM, GH,
DM, LBW,
FD, NA

GH, GDM,
FD, PD,
NA, LBW,
DM,
abortion

DM, FD,

abortion,

PD, NA,
LBW

GDM, GH,
LBW, PD,
FD

DM, GH,
GDM, PD,
FD

GH, PD,
LBW, PH,
abortion,
NA

GDM, GH,
PH, PD,
LBW

Note: Exp—experimental group; Con—control group; GH—gestational hypertension; PH—postpartum hemorrhage; GDM—gestational diabetes mellitus;

PD—premature delivery; DM—delivery mode; LBW—Tlow birth weight; FD—fetal death; NA—neonatal asphyxia.
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Blinding of outcome assessment (detection bias)

Incomplete outcome data (attrition bias)
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Other bias
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Fig 2 Risk bias assessment of the included articles
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Experimental Control Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
CASEY 2017 25 339 22 338 22.5% 1.14[0.63, 2.07] .
GAO 2021 2 46 5 34 6.1% 0.26 [0.05, 1.45] —
MA 2020 1 42 2 42 2.2% 0.49 [0.04, 5.59]
BLUMENTHAL 2017 3 92 36 933 6.9% 0.84 [0.25, 2.78]
JU 2016 24 184 69 273  533% 0.44[0.27, 0.74] B
YE 2016 5 28 10 28 9.1% 0.39[0.11, 1.35] B
Total (95% CI) 731 1648 100.0%  0.61 [0.44, 0.86] <&
Total events 60 144
Het ity: Chi*=7.54, df=5 (P=0.180); P=34% ’ ’ ’ !
ctetogenetty: LA U= ( ) ° 0.01 0.1 1 10 100

Test for overall effect: Z=2.85 (P=0.004)
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Favours [experimental] Favours [control]

Fig3 Comparison of the risk of gestational diabetes in the pregnant women with hypothyroidism between the two groups
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Experimental Control Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
CASEY 2017 33 339 36 338 50.7% 0.90 [0.55, 1.49] _-_
GAO 2021 1 46 1 34 1.8%  0.73[0.04, 12.16]
MA 2020 0 42 4 42 6.9% 0.10 [0.01, 1.93] ¢
BLUMENTHAL 2017 2 92 18 933 4.9% 1.13 [0.26, 4.95] -
JU 2016 11 184 21 273 24.8% 0.76 [0.36, 1.62] -
WANG 2012 1 28 2 168  09%  3.07[0.27,35.08]
YE 2016 2 28 7 28 10.1% 0.23 [0.04, 1.23] B
Total (95% CI) 759 1816 100.0% 0.77 [0.53, 1.12] ‘
Total events 50 89 . . . .
Heterogeneity: Chi’=5.71, df=6 (P=0.460); ’=0% 0.'01 0'.1 | 1'0 l(I)O
Test for overall effect: Z=1.36 (P=0.170) .

Favours [experimental] Favours [control]
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Fig4 Comparison of the risk of gestational hypertension in the pregnant women with hypothyroidism between the two groups

kR IE M of, & 3.49%; %f M 2H 3t 475 41, (95%CI 0.50~2.92, P=0.680), ZR TS it¥E X,
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Experimental Control Odds Ratio Odds Ratio

Study or Subgroup Events  Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
I
GAO 2021 2 46 1 34 12.5% 1.50[0.13, 17.25] N
JU 2016 7 184 9 273 793% 1.16 [0.42, 3.17]
WANG 2012 0 28 2 168 8.2% 1.17 [0.05, 24.98]
Total (95% CI) 258 475 100.0% 1.20 [0.50, 2.92] ’
Total events 9 12
! 1 1 ]
Het ity: Chi’=0.04, df=2 (P=0.980); I'=0% ' ! ! '
Te terfOgenel y11 ff1 t: Z—OZ [(>—O 680 : ' 001 01 ! 10 100
est for overall effect: Z=0.41 (P=0.680) Favours [experimental] Favours [control]
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Fig5 Comparison of the risk of postpartum hemorrhage in the pregnant women with hypothyroidism between the two groups

234 Sl T TR 2HWMAEAENES A 15961, 4 75.36%; XFTHRAI3EE1 0524, mA
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ST BA FFEE (P=0.009, P=74%), FFHBENLERN (95%CI 0.75~4.40, P=0.180), %3 IGit#E X
PG IR B IRl S 211 ), FR I IE 41 TR 6.

Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
LIU 2021 40 49 30 49 25.4% 2.81[1.12,7.09] "
MA 2020 38 42 29 42 21.0% 4.26 [1.26, 14.43] =
BLUMENTHAL 2017 59 92 653 933 32.3% 0.77 [0.49, 1.20] &
YE 2016 22 28 19 28 21.3% 1.74 [0.52, 5.78] -
Total (95% CI) 211 1052 100.0% 1.82 [0.75, 4.40] ‘
Total events 159 731

! 1 1 ]

Heterogeneity: Tau’=0.58; Chi’=11.64, df=3 (P=0.009); ’=74% 0 IOl 0'1 1 1'0 1(')0
Test for overall effect: Z=1.33 (P=0.180) Favours [experimental] Favours [control]

E6 2AFRBEAZPESGHILLE

Fig 6 Comparison of vaginal delivery in the pregnant women with hypothyroidism between the two groups
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Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
CASEY 2017 4 339 7 338 262% 0.56 [0.16, 1.95] bl
LIU 2021 0 49 3 49 13.1% 0.13[0.01,2.67] * "
MA 2020 0 42 2 42 9.4% 0.19[0.01, 4.09] ¢
BLUMENTHAL 2017 1 92 18 933 12.1% 0.56 [0.07, 4.23] b
WANG 2012 2 28 26 168  26.1% 0.42 [0.09, 1.88] = I
YE 2016 0 28 3 28 13.0% 0.13 [0.01, 2.60] ¢ h
Total (95% CI) 578 1558 100.0%  0.38[0.18,0.81] -
Total events 7 59
H itv: Chit=1.72. df=5 (P=0. - =00 } } } i
et vl oot 2045 L0010y oo o110
est for overall effect: 2=2.49 (P=0.010) Favours [experimental] Favours [control]
E7 28R ZEMER)LIE TR R LB
Fig 7 Comparison of the risk of fetal death in the pregnant women with hypothyroidism between the two groups
242 WAILEL XTTIJE2HPBZAENTA: KAEHAEILELSH, 5 0.87%; XAt 1558
MFU&EI’JH:& YA 65 SCHk . S BT ER5 ), wm&kAEBEILER 220, 5 1.41%. &IFE
N, AW EA R B (P=0.960, P=0%), & OR=0.50 (95%CI0.20~1.27, P=0.150), 2:54iit
[ WOV AT 5 IR0 1 o IRge ATt 578 1], & RN, EILKES,
Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
CASEY 2017 2 339 3 338 21.6% 0.66 [0.11, 3.99] =
LIU 2021 1 49 2 49 142% 0.49 [0.04, 5.58] h
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Fig 8 Comparison of the risk of neonatal asphyxia in the pregnant women with hypothyroidism between the two groups
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Fig9 Comparison of the risk of preterm birth in the pregnant women with hypothyroidism between the two groups
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Fig 10 Comparison of the risk of low birth weight infants in the pregnant women with hypothyroidism between the two groups
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