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Trimester-specific Reference Ranges for Thyroid Tests in Pregnant Women
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Abstract:  [Objective] To establish the reference ranges of thyroid tests during pregnancy of Sun Yat-sen Memorial Hospital ,
Sun Yat-sen University. [ Methods] A total of 2120 pregnancy women who have took prenatal care in our hospital were recruited from
Mar.2010 ~ Dec.2012.  All women were individually screened and excluded according to the NACB recommendations and other
including or excluding criteria regarding thyroidal and pregnancy outcomes. Finally, seven hundred and fifty-one women at different
stages of gestation were selected for setting reference intervals. There are 133 women for the first trimester, 388 for the second and 230
for the third. The thyroid tests include TT4, FT4, TSH, and TPOAb. [Results] (1) Based on normal distribution, the mean for TT4
was 132.56 nmol/L for the first trimester, 137.38 nmol/L for the second and 128.70 nmol/L for the third, two-sided 95% reference
ranges of TT4 were estimated as 74.53 ~ 190.59, 87.03 ~ 187.73, and 78.46 ~ 179.04 nmol/L separately. (2) After log-transformation,
the distribution of FT4 was conformed to normal distribution. The mean of FT4 for the first, second and the third trimester were 16.14,
13.60, and 12.03 pmol/L separately, two-sided 95% reference values of FT4 were 11.22 ~ 21.06, 9.92 ~ 17.28, and 9.03 ~ 15.03
pmol/L separately. (3) After log-transformation, the distribution of TSH was conformed to non-normal distribution. The median for
TSH is 1.030 mU/L for the first trimester, 1.415 for the second and 1.550 for the third trimester. Based on non-normal distribution,
the percentile of the 2.5 to the 97.5 reference ranges of TSH was on behalf of two-sided 95% reference values of TSH. There were
0.037~3.181, 0.146 ~ 3.830, 0.355 ~ 3.623 mU/L, separately. [ Conclusion] Combined with the pregnancy outcomes and using a
more rigorous screening criteria for establishing the reference rages is more credible in theory. And there are significant differences
between pregnant women and the non-pregnant women.
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Table 1 Trimester—specific (T1,T2, and T3) reference ranges for thyroid tests

Trimester—specific n TT4/ (nmol/L)Y FT4 /(pmol/L)" TSH / (mU/L)?

T1 133 132.56(74.53 ~ 190.59) 16.14 (11.22 ~ 21.06) 1.030(0.037~3.181)
T2 388 137.38(87.03 ~ 187.73) 13.60(9.92 ~ 17.28) 1.415(0.146~3.830)
T3 230 128.70(78.46 ~ 179.04) 12.03(9.03 ~ 15.03) 1.550(0.355~3.623)

1) x(%-1.936s,%+1.96s) ; 2)M(P>s5 ~ Pys)

2.3 TT4.FT4 TSH BMZETHR#ER

IR UR FE BCh X B, DB R4 4 Y
TT4 FT4 'TSH W34k Y ER 153 TT4 FT4
TSH Fifi 2% J5 22 Ak iy e #4508 (Bl 1A~C) .

TT4 . TT4 {H7E AT IR F 1 (22 12 J&) Pl b o
(B 1A), T2 T3 WA KB —F 5 WHEMA T
R, OGF LA T Y580 e A e BRAS TR 300 ) 0 80 4
& (F = 7.771,P < 0.001) , %F Hgk A7 A8 [/ 2 48
I B FE %88 (Post Hoe Tests) & B8, T1 #15 T2,
T3 W R LG H2F 5 L (P> 0.05) ;T2 T3 4%
K ZEE G FEL (P<0.05), HIBEMEK
95% & 155 IX.[8] (confidence interval,CI) 4 (4.28,
12.98 ) )nmol/L, Bl T2 1§ TT4 ¥ )& It T3 55,

FT4.FT4 (HAER A R T RS (B 1B),
Xof LA T B0 A e BN ) 2 30 118 35 85O 4 A 55
(F =250.004,P < 0.001), H %A [7) 22 3] 7 84 1) 2%
{H 47 FL AR (Post Hoce Tests) , ¥/ P < 0.001, 264
GuitsE X, T 5 T2 W EEEM 95%C1
(2.16,2.92)pmol/L; T1 5 T3 A XL 251 1Y 95%
CI A (3.70,4.52)pmol/L; T2 5 T3 I HHEMEH
95%CI iy (1.26,1.88)pmol/L, HI T1 ] FT4 {f It
T2 T3 Wi, T2 ) FT4 {HE L T3 Wi, T3 ] FT4
(IEB5Z (38

TSH:TSH {H7E T1 4K, 75 8~12 Jil FFEH
AR S 5 2 F (B 10) . ST IR A

TT4
18 1
160
1401 ~ 164
= =
=2 ]
g g
2 1204 &
- =
: B
100 4 12
50 A 10

KA [G] 22 B 0 B BN 2 /55 (F = 18.508,P <
0.001),T1 5 T2 T3 WI#EATEE 25 (6 1) HE AL (Post
Hoc Tests) , ¥/ P < 0.001, 258 geit2#2 X, B
T1 ] TSH fH I T2, T3 WK, T1 5 T2 W5 (E
i) 95%CI 4 (-0.513,-0.170)mU/L; T1 5 T3 #11
B 95%C1 M (-0.676,-0.304)mU/L, T2 #i
TSH {E . T3 WIRE, P = 0.041 < 0.05, %%
Y 95%CI “} (-0.290,-0.006)mU/L,

24 WFIREAARERRIRINESEECE T&HM
R IRERH BRE

HAE R0 HURIRDIRER B 2% 1E
7 :TT4 24 58.1 ~ 140.6 nmol/L;FT4 & 11.50 ~
22.70 pmol/L;TSH & 0.300 ~ 4.500 mU/L, X}
2010 4 3 A & 2012 4 12 A TR B = K i 1649
REAE TG HOR BB S s S e s, BRAE AL AR
TOE YR < 1 R SRR AT IR A 1A A T HR IR T R
R, R FHAS R 2 25 8 1 D6 LA T HOIR AR 2 e
RS B HUAR PR R R A TN 3 (R 2) .

N AT R R e S R, W m R HIR
BRI RE IR B R R 6.73%, HLAF & hn iy
2.97%= th 3.76% , Wik & UL, R HIAF &S % 1E
B, 3.76% 171 R H PR i D) RERGR 19 22 451 7] fig
12 FHIEIRIARE 51228 (0 FLAL 38 A0 T I
PR HVAR R P RE JCHE I B3l 2.06%, L T
RSB 4.37%1% 2.31% , il 238 % F It

2.5 Ts5H

LI LI L S L S DL DL N B
4 8 12 16 200 24 28 32 36 40
Gestational weeks

T T T T T T T T 1
4 & 12 16 20 24 28 32 36 40

Genlationul woeks

T T T T T T T T T T
o 4 8 12 16 20 24 28 32 36 40

Geatational weeks

B 1 TT4.FT4.TSH BEZREEUMEEE
Fig.1 TT4, FT4, and TSH trends according gestational time
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Table 2 Thyroid function and the prevalence rate of different thyroid diseases according to different reference ranges

in pregnancy women

[n (%) ]

Hypo- Hyper—

Hypo-

Group Healthy SH" SCH? Missing®
thyroxinemia  thyroidism thyroidism

Trimester—specific ranges 1 412(85.63)  26(1.58) 23(1.39) 34(2.06)  1(0.06) 111(6.73) 42(2.55)

Kit ranges 1263(76.59) 204(12.37)  13(0.79) 72(4.37)  6(0.36) 49(2.97) 42(2.55)

ATA ranges 1308(79.32) 24(1.46) 26(1.58) 34(2.06)  3(0.18) 212(12.86) 42(2.55)

N =1649. 1) SH . subclinical hyperthyroidism; 2) SCH: subclinical hypothyroidism; 3) The reason for missing: the women who took the

thyroid function tests (TT4,¥T4,TSH,TPOAb), but only two or three of them.
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