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[Abstract] Objective To establish specific reference intervals of thyroid gland function for normal pregnant
women at early, middle and late stages in Puer City, and to provide reference basis for diagnosis, clinical treatment
and early monitoring or screening of thyroid gland diseases in pregnant and parturient women. Methods With
cross—sectional study method, the serum samples from 610 pregnant women with different gestational ages for routine
pregnancy check—up [including pregnancy for 1-12® weeks in 210 cases (early pregnant stage), 13-27"® weeks in
244 cases (middle pregnant stage), 28-39"% weeks in 156 cases (late pregnant stage)] and 125 normal non—pregnant
women (as non—pregnant group) were collected from September 2017 to June 2018 in Puer People's Hospital.
The free triiodothyronine (F'T;), free thyroxine (FT,) and thyroid stimulating hormone (TSH) were detected by the

electrochemical luminescence method, and at the first time of pregnancy check—up simultaneously thyroglobulin
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(TG), thyroid peroxidase antibody (TPOAb), and thyroglobulin antibody (TGAb) were detested. According to China
"Guideline for Diagnosis and Treatment of Thyroid Diseases in Pregnancy and Postpartum" in 2012, the recommended
method of formulating thyroid index reference interval was used to establish the normal reference intervals of the
thyroid function for pregnancy women at different stages in this laboratory, and the medium number [M (Q,, Q)]
was used to show the reference interval. The abnormal rate of thyroid function in pregnant women with TPOAb—positive
at early stage was calculated. Results All women investigated were in iodine sufficient status. The normal throid
gland function reference intervals for normal pregnant women in various pregnancy stages in Puer City were as follows:
in early stage 1-12*% weeks of pregnancy, 3.25-5.74 pmol/L for FT;, 9.04-16.11 pmol/L for FT,, 0.26-0.78 nmol/L for
T, 0.07-0.19 nmol/L for T,, 0.15-2.76 mU/L for TSH; in middle stage 13-27%% weeks of pregnancy, 3.10-4.97 pmol/L
for FT;, 6.50-13.81 pmol/L for FT,, 1.17-3.08 nmol/L for T;, 0.09-0.23 nmol/L for T,, 0.19-3.12 mU/L for TSH; in late
stage 28-39"° weeks of pregnancy, 2.95-5.00 pmol/L for FT;, 6.10 to =11.36 pmol/L for FT,, 1.06-2.89 nmol/L for T5,
0.08-0.21 nmol/L for T,, 0.47-3.97 mU/L for TSH. The changes of serum TSH level showed: during the Ist trimester,
the TSH level was obviously declined compared with that in the non—pregnant women [mU/L: 1.46 (0.15,2.76) vs. 5.00
(2.55,7.25), P < 0.01], and started to rise during the 2nd trimester [1.65 (0.19, 3.12) mU/L], and was still not restored to
non—pregnant level until the 3rd trimester [mU/L: 2.22 (0.47, 3.97) vs. 5.00 (2.55, 7.25)]; the levels of F'T; and FT, were
decreased gradually with the increase of gestational age, the levels of FT; and FT, in 1st trimester, 2nd trimester and
3rd trimester were obviously declined compared with those in the non—pregnant individuals [FT; (pmol/L): 4.50 (3.25,
5.74), 4.03 (3.10, 4.97), 3.98 (2.95, 5.00) vs. 5.15 (4.05, 6.33), FT, (pmol/L): 11.30 (9.75, 12.85), 10.15 (6.50, 13.81),
8.73 (6.10, 11.36) vs. 12.57 (9.04, 16.11), all P < 0.01]; the levels of T; and T, in pregnant women at early, middle and
late stage were obviously increased compared with those in the non—pregnant individuals [T; (nmol/L): 0.52 (0.78, 0.26),
2.13 (1.17, 3.08), 1.97 (1.06, 2.89) vs. 0.49 (0.24, 0.75), T, (nmol/L): 0.13 (0.07, 0.19), 0.16 (0.09, 0.23), 0.14 (0.08,
0.21) vs. 0.11 (0.06, 0.16), all P < 0.01], and the highest was in the 2nd trimester, about 2 times of that in the non—
pregnant individuals. Using the standard formulated in this laboratory, the rate of thyroid dysfunction was 7.69% (8/104)
in pregnant women with TPOAb—positive in the first trimester. Conclusion To establish the gestation—specific
reference intervals of thyroid function for early, middle and late stages of healthy pregnant women in this district can
reduce the risk of excessive diagnosis and treatment, possessing important clinical significance.

[Key words] Pregnancy; Reference interval; Thyroid function; Puer City

. 147

IR L 4 B 45 RG] K A — R B A PR
b, VAR KO 1 s i o B ., S B0 TS
Bfetri S 2% XA ST RO LA e 225 . T
ZE A FOIR R KT & A B S AR Ak, R R 4 =2 ()
() HCR BRI 2R KA AR B B 25 5, DR A O B
SEAEH AN R 20 ) R R B E S5 (X ), 3
Bl R R s e R s , sl el B YR T RS o
AW B AE G TR BE S5 2 AN [A] 28 A iR 4 4
ARBRIBE ) IE H S22 X 8], BT R R A A
UK (thyroid peroxidase antibody, TPOAb ) BHPEZ42 4
B FRCIR AR DI RE S0 (0 R AR R . SR
1 #/BEFE
1.1 WX o w8 2017 4F 9 H—2018 4
6 HAEARGEdt A8 B Y 610 BN [A) 22 4T Yk 101
TAERIFFE NG, Ho A 1~ 1270 J 210 4] (Z2 54
41,2 13 ~ 27" Ji] 244 i) (Z b AL ), 47 28 ~ 397 Ji]
156 1] (Z2BE I )o 53 35 R A i) 125 Bilfg Rl
WEORALAE AR YRE S A 20 ~ 42 %7 V3428 %
MR A8 55 [0 PR A AR AT 98 b v B L B
O TPOAD BHPE L) HER B BRI T4 (thyroglobulin

antibody, TGAb) FHYEZ ; @ HUARBREENS 8 & F K
S35 5 @ AT ULECAT fh e AR AR s @ IR 25
(HEFRZEZGHIBRAT ).

12 UE5iXF ROCHE 602 4 shr bt %ot
B o3 T AR AR | v i DA R B4 At 24 15 3R [
BIVAT],

1.3 killgrik  CREEZR b AT, &
Zp RLI P 5 i LSk AR e 2 . TR B
By FHOR B B S ELIIR 25 5 R AR S g A
Jr B AN 0T U =R R 2R (free
tri—iodothyronine , FT, ) HES R IR (free thyroxine,
FT4)\ e N (thyroid stimulating hormone,
TSH), TPOAb, HUBR IR BR 2 1 (TG), TGAD A6 ] fi
JI ROCHE 602 4= H 3 #L Ak 2 K 't 4 5 73 A A,
PR bR EERAERR P R AT ™A% B 2 ], S50 % I 5E
B PR AR BUHE N A 5 R B (CV ) AL ] A S22 R
B(CV ) 53 9 M . TSH 2.5% F1 4.1% ., FT, 2.0%
1 4.0% . FT, 2.3% Fl 4.4% ., S = L FFBR AR 5 4 1
(total tri—iodothyronine, TT3) 2.1% F13.3% . 2 HUR R
= (thymxine, TT,) 3.2% F1 3.5%.



© 148 - A T EE T2 5 2019 4F 9 JI45 11 %45 3 1 Chin J Clin Pathol, September 2019, Vol.11, No.3

R 1 AREYRA LA R ZN AR A L HARBR I BE A RE S PES 5 D] (M (Qy, Q) )

205 1515 (f51)) FT, (pmol/L) FT, (pmol/T.)

TSH (mU/L) T, (nmol/L) T, (nmol/L.)

EUT iR 125
2 A2 210
Zaril)Z 244
ZE A 156

5.15(4.05, 6.33)
4.50(3.25,5.74)
4.03(3.10,4.97)
3.98(2.95,5.00)

12.57(9.04,16.11)
11.30(9.75, 12.85)
10.15(6.50, 13.81)
8.73(6.10,11.36)

5.00(2.55,7.25)
1.46(0.15,2.76)
1.65(0.19,3.12)
2.22(0.47,3.97)

0.49(0.24,0.75)
0.52(0.26,0.78)
2.13(1.17,3.08)
1.97(1.06,2.89)

0.11(0.06,0.16)
0.13(0.07,0.19)
0.16(0.09, 0.23)
0.14(0.08,0.21)

1.4 Seit2g5ek W SPSS 19.0 8 f4-4b #UECHE
T OB R A 8 (i B8O M (Qy, Q) ) 3R,
FHAES OGS . s E PR, L P25 AR,
P97.5 J LIRVE NS X, P<0.05 HZERA SR
TeFE
2 H#R
2.1 WEURAS[E B FT,, FT, Al TSH 2 2% [X 6] {4
FIRH0E 22 020 TSH /K7 B AR TR e iR 28
(P<0.01), 2 A ZH W& A THim , 22 W B 2 AT R 5 3]
AT YRR 5 AR I L Y FT, A1 ET, K Rt 22 ]
RO RREAR, 22 5 | RS2 38 I A TR AT IR
HidZe (¥ P<0.01) 3 25 v A IH 217 T, A
T, KPR 4R YR 4L B T+ (3 P<0.01), LUZE
H L B, AN AR IR A IO Loy 2 %, LA P25 N
TRR.P97.5 2 LBR, 45228 TSH. FT,. FT, i 41
KX LR 1,
2.2 AR TPOAD FHM:IHZ HARIR DI RE =0 &
AE 610 Bz ke, 22 ORI HOR R R B
TPOAD i 25 FHIER 104 1], 22 i 40) & A HUIR B o) B
230 R T B SIS CFE 980 2 91 (1.929% ). M I IR
FH 2 5] (1.92% ) AIRH R BR R IAE 4 f51] (3.84% ).
3 itig
¢ I IR A= AL Bl 2% BE (the National Academy of

Clinical Biochemistry, NACB) 7£ { SE5: 25 12875 Wil
FRUDR S0 (4 15 I R ) FRamael o o 2 4] R
0 485 SR AT i B, A A [R] 2200 (R e i
B MR S . H R iR R R D Ge
IEH S X R4 W . — 20 (LR iR A= 5
HORBRER ISR T ) > (RFR (A5 1 ) HERERY
SN 5 5 — N AR e sl A b DX N7 () AR IR O
WS XA, AR ARE R LW RNATT, N
T AR BE S FEAN ] 228 AT W 1 10 FRIR BR D RE 1)
IEHSHIXA EiRE L A HRIR DR S AR R IE
LATAEZE S AR Z I B AN [R] B B IR IR T RE IR
ANE Z R BB AR DI REAS I , XA A

LY 2 i TR R . PR, AR R A T R
i A2 W AT HUIR R0, ok G FH O S R
POl S I X B B L AN T 343 . 2005 48,

& [ HUBR AR 2423 ( American Thyroid Association, ATA)
R T A RZEI AR | i PRA BRFIATSE 75 1] Y
S B A5 BRAR DG AR B
JEHA

FUR IR BCR VR IR LRI R B MR Z
— R 5 S A W R R A 12T, T AR TS
A M X (922 X R0 Ry L, 2200 e A HUAR R
I, A B B AT I PR T390, 23 i LA rl i iy J
o CHER ) SAB X O B 2t A T 4 T O A L 48
P ) I H8 HY X R A TPOAD B (4 282 1A #E 47
A A, DURRAE PR IR D B R iR R >
A4 K TPOAD BIIE A2 I 1 7 J 52 i A

AR IRV, IR 2 IA LY TT, | TT, KPR 4
B oy B S T i, 3 2 P e R I v R R K SR U
JIE R 5 8 AR R 25 45 5 3K A 1 (thyroxine binding
globulin, TBG) FF8, {H FT;. FT, . TSH 7E4L IR H11Y
AL EAIAEAE R, ENSMIFFE IR, dE iR
TSH & i AR IRIAA R], HAE AR IR A A [R] 22 i) 2
ARy 7 ARBRI AR, FT, L FT, KR H 4
FTZ R A, 22 B I 1 TSH 7R R R A,
B 2 b, AH 2 28 G AT R A2 3] 1 OKF
SRR A 2 IR IR T R & AR U , PRI 205K 2%
X )RR AR R AR A T HLAZ 28 301 00 2 A A
ES A I NEIRIE UL RN E IR SR (A YD
ENT ARSI 28 2 I A [] 28 R ORISR (19 2 7% IX ]
ZINELZ

(R )" ARSI TSH 7E I R 15 3 4 R 01
FETEZES, HARGENR 1 ~ 2 Ji Sz mir i T NGB A
PERRE Z (human chorionic gonadotropin, HCG ) HY 5
Wi, TSH 7345/, B 28 A 5, HCG X TSH
FHGAR 25 TSH B 7t i, M 22 W e o AWTSEE
7R, TSH B2 SR As A , 2] | 220 2 e
THRM FERZE 10 ~ 13" R R,

FE AN Z 5T St e Hh i 225 X )AL FR
T TSH Al FT,, X HAR AR BRAE bR i 750, HoR
ZROCHRIRIE RS2 X ] th N 2- B RHE L. TS
H G 36 B I 5 7 Rk B i [) 56 Bl i 225 IX [
R -l S5 R VA 1 DX 22 LT 1 E 8 2% X TR



SRR BT 2019 4F 9 H 45 11 445 3 ] Chin J Clin Pathol, September 2019, Vol.11, No.3

. 149 -

LR R VAN ) FL A R 2R, Ao | AR FPde . A
28 JEI 38 B AF X HOBR R B3R KT 5 e P
B, LA AR AR i I B2 S/ N TS ARSI 5 i 2
] F 22 5, DR ST A5 ARG 0L T i 225 IX a2 A
WAL o ABAEWR A 2 4 FAR IR B Z KT shd K
TR BOVE R S8k TBG /KB s TIE %, 4T
% 20 JE 2247 TBG IKUEAE, 29 M AT URAT Y 2 ~ 3 4%
TBG [AJ IR T Ts. Ty, 4L 16 JE T, #0 T, B AJ
T BARATIRAY 2 75 X SRR ZE A Ti5b,
HCG 5 TSH BA7 [R5, fil 52 i i HOR IR, 1m0
SRR A B, U A TSH, K2
TEHEYR 10 ~ 12 JEB, HCG AR (E K, A} TSH
[ 2 R K F , Horr o) TSH AR A B i Rfk . K
ZHEOLR , 2R TSH BERAY R ] 4 FT, 2
JEE T, B 2 v U R 2 B DTN LY R TS A RT, B
W R 4 22 0E B HIE Y 60% ~ 80% , /D K T AR 4
YRHAG) R BRAA . 102 A BRI S R3S X i 5 FR AR
U8 25 AT %) i R AR A, PR LG A 3 7K 2
R R IR S RER B R A5
FU, 22 B TSH w47 250K F (1.46 mU/L) B 2 AI%
FAE IR A% (2.1 mU/L), & TR EA RS %X
[ A7 %k (1.3 mU/L), BARZE M FT, fFT, JoH
IR HAHT AR FT, BB, 22 R FT, KF
AR IR A L FRRAEH H 2.8%, /R AL/ N 43 2
R 2240 FT, B, B4 S5 SE 4 FT, 1 FT, 32
W R A2 SR AR AL B B B A8 AR TSH, X
PEIR ML TSH J2&F B FHDR B oy GRS A BUBHE A
2011 4F, ATA #505" B U, 2o of ety TSH
Fer 2% X (a], B2 5 10158 0.1 ~ 2.5 mU/L, 22 4]
4 0.2 ~3.0 mU/L, 22838 0.3 ~ 3.0 mU/L, M Lk
22 X ] B [ P94 SCHk 0 IR B R gT s SRl &
PR, 4% HiL DX AN B 57 /0 TSH 2 2% [X JA] | FR 22 51 %5
O 5 N S e S 8 1 W e L AN LN
J7 2 P AE Bl XS SRR R 2 . Rk, A7 2
AT AR b DXOR 5 B F8) G R SRR S 1 5 2 L IXC ]

TPOAb BHPE A R Z 5 R IR DI g 1 5, (1 242
FHIRAR TSH $275 7T BEAA7E HUR PR DD BEAR XA I
A 15% ~ 20% TPOAb B 1A 4 B SR 7 R IR 22 i
HUR R Dy REIE#  (HAE AT ORI 3 BBt TSH 3Tt
w L AR, 2R AR A H B TPOAD B
P, A 0R 9 252 2 S e A P ik g DXL 1 8 T s 2
PR, %1 TPOAb B2, 06200 W i H A A 4T Uik
BB R AR DI RE . A5 610 il 22 e v, 22 LAY

TPOAb BHPEZ 104 5], 220 AL 6 {51 2% 4 1 30 HHR
RIS, X Sk — 3

2E LTk, 22 BI04 TPOAD BHE R4,
FNBEZE i ) & A HUIR IR D e S8 bl
R, 22 R A £ O™ R i 64T TPOAD R, Xt
W IRYT HUR IR LK
S 3k

1 Stricker R, Echenard M, Eberhart R, et al. Evaluation of maternal
thyroid function during pregnancy: the importance of using gestational
age—specific reference intervals [ J | Eur J Endocrinol,2007,157(4):
509-514. DOI : 10.1530/EJE-07-0249.

2 PRREERSESTNINI RSy o PR R T RS 2y SRR
JaHURBR ARSI L) 1. AR 0 2%GR , 2012, 28 (5)
354-371. DOL : 10.3760/cma.j.issn.1000-6699.2012.05.002.

3 Baloch Z, Carayon P, Conte—Devolx B, et al. Laboratory medicine
practice guidelines. Laboratory support for the diagnosis and
monitoring of thyroid disease [J]. Thyroid, 2003, 13 (1) : 3-126.
DOI : 10.1089/105072503321086962.

4 Stagnaro—Green A, Abalovich M, Alexander E, et al. Guidelines of
the American Thyroid Association for the diagnosis and management
of thyroid disease during pregnancy and postpartum [ J ]. Thyroid,
2011,21(10) : 1081-125. DOT : 10.1089/thy.2011.0087.

5  American Thyroid Association. Consensus Statement #2: American
Thyroid Association statement on early maternal thyroidal insufficiency:
recognition, clinical management and research directions [ J .
Thyroid, 2005, 15(1) : 77-79. DOI : 10.1089/thy.2005.15.77.

6 Cotzias C, Wong SJ, Taylor E, et al. A study to establish gestation—
specific reference intervals for thyroid function tests in normal
singleton pregnancy [J]. Eur J Obstet Gynecol Reprod Biol, 2008,
137(1) : 61-66. DOI : 10.1016/j.ejogrb.2007.10.007.

7 WIEEE A ERIINRIRDIRET A2 ) ). she R Bk,
2013,36(1):36-39. DOI : 10.3760/cma.j.issn.1009-9158.2013.01.010.

8 Rajput R, Goel V, Nanda S, et al. Prevalence of thyroid dysfunction
among women during the first trimester of pregnancy at a tertiary care
hospital in Haryana [ J 1. Indian J Endocrinol Metab, 2015, 19(3) :
416-419. DOI : 10.4103/2230-8210.152791.

9 [AESF, AR, T, A IEW A R i 2 B HUOR IR R
S [T ] e i Ad, 2008, 24(6) : 609-612.
DOLI : 10.3321/j.1ssn:1000-6699.2008.06.005.

10 Negro R, Formoso G, Mangieri T, et al. Levothyroxine treatment in
euthyroid pregnant women with autoimmune thyroid disease: effects on
obstetrical complications [ J 1. J Clin Endocrinol Metab,2006,91(7):
2587-2591. DOI : 10.1210/j¢.2005-1603.

11 Pearce EN, Oken E, Gillman MW, et al. Association of first—trimester
thyroid function test values with thyroperoxidase antibody status,
smoking, and multivitamin use [ J ]. Endocr Pract, 2008, 14(1) :
33-39. DOI : 10.4158/EP.14.1.33.

12 Bhattacharyya R, Mukherjee K, Das A, et al. Anti—thyroid peroxidase
antibody positivity during early pregnancy is associated with pregnancy
complications and maternal morbidity in later life [ J ].J Nat Sci Biol
Med, 2015, 6(2) : 402-405. DOI : 10.4103/0976-9668.160021.

13 Kachuei M, Jafari F, Kachuei A, et al. Prevalence of autoimmune
thyroiditis in patients with polycystic ovary syndrome [J]. Arch Gynecol
Obstet, 2012, 285(3) : 853-856. DOI : 10.1007/s00404-011-2040-5.

(HSch H < 2019-08-14)
RSt - 5khadr)



