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Abstract

Objective: To establish the reference peripheries of the specific thyroid function indexes of dif-
ferent pregnant women in Yan’an area, so as to provide the basis for the diagnosis, treatment and
management of thyroid diseases in pregnant women in this area. Methods: A total of 1026 preg-
nant women who had a healthy physical examination in the obstetrical clinic of Yan’an University
Affiliated Hospital from January to December 2019 were selected as the “standard population” for
the reference range of thyroid hormone levels during pregnancy established in this study, and the
childbearing age for pre-pregnancy examinations in the outpatient clinic during the same period
was selected. 311 non-pregnant women served as controls. Chemiluminescence method was used
to detect serum TSH, FT4, FT3, TG-Ab, TPO-AD levels, median (M) and bilateral limit 95% (P 2.5 - P
97.5) to establish the reference range of thyroid function indexes Results: 1) Serum TSH, FT4 and
FT3 in early pregnancy were: (0.07 - 4.62) mIU/L, (11.76 - 21.59) pmol/L, (3.57 - 5.85) pmol/L;
TSH, FT4, FT3 in the second trimester They are (0.13 - 4.89) mIU/L, (10.53 - 19.53) pmol/L, (3.25 -
5.49) pmol/L; TSH, FT4 and FT3 in the third trimester are: (0.36 - 5.69) mIU/L, (8.39 - 16.88)
pmol/L; (2.63 - 4.89) pmol/L. The median serum TSH is lower in the first trimester, and rises with
the increase in the number of weeks of pregnancy, reaching a peak in the third trimester and ex-
ceeding the non-pregnancy level; comparisons between the pregnancy period and the non-pregnancy
period, and the comparison within different pregnancy periods, all show an increase high trend,
the difference was statistically significant (P < 0.01). The median serum FT4 was higher in the first
trimester than in the non-pregnancy period, and then decreased with the increase in the number
of weeks of pregnancy, and reached the lowest level in the third trimester. Compare serum FT4 in
each group, the decreasing trend was statistically different (P < 0.01); the median serum FT3 was
the same in the first trimester and before pregnancy, and then decreased with the increase in the
number of weeks of pregnancy, and reached the lowest point in the third trimester. The difference
between the groups was statistically significant (P < 0.01); 2) According to the diagnostic criteria
of the pregnancy reference value range established in this study: the total prevalence (N%) of hy-
pothyroidism, hypothyroidism, hyperthyroidism, hyperthyroidism, and hypothyroxinemia during
pregnancy is about 0.58%, 7.12%, 0.58%, 1.36%, 2.05%. Conclusion: The serum thyroid hormone
levels of pregnant women in Yan’an are different from those in non-pregnant women, and the se-
rum thyroid hormone levels of women in different pregnancy periods show regional specific
changes. Establish the reference range of the laboratory in this region to effectively reduce the
missed diagnosis and misdiagnosis of thyroid diseases during pregnancy.
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1. 5|8

ORISR NERAE K, KEd R RIEE HEEM, I HFARIRDIRERT T 16 ) LA BEA ) i F
BREE . IR FR BRI KR R 1B BT, IR RO N 4 e 5 S L 2 2 ST I B . 4
O 9T FFOIR R Th e o T 0 BRAR SR ) Lig BOAS REEME, B9 I0AS R RES R XU, CL SR aE g= TR R . 4
PRI . IR . T B AR AR AR (1] (2] GEARIYI S ORI 70 W 52 S [ - ik
= FRCUR U/ B A5 0t P O 5 S 45 SR R B FROIR B 3 K S R 2 A AE 22 53 3], SR FH ARSE AR B 48 2 1) FROIR R T
Ae 2 Y0 FEIVPAS IR ORI Lo i AR IR D RE AT BURIZ SRk 12 . 2019 SRR 2% 23 N 43 Wb S T 72 2 2 1) 5 (1)
CHLgRIYI L™ Ja ORI PR 20 TR ) [4] (B 2 BOLA R EFR(2019 4 FEIRR) & 2017 S8 [ HURIRE &
(American thyroid association, ATA) KA (1) (AEHRIH L™ f5 HURIRGOW 120461 ) [5] (BLFRIFR 2017ATA
i P ) 3 DU ST b DX R S P ORI /K 228 Y0 o T 22 1 DX ) TG S 0 30 2 S R S A2 %) PR R D
REZEHIE R T . AW FEE X IRty B2 L3S TR IR R AT Rl 9020 S A X
IR AR Rr 7 K HOIRBR Th e 2 B H TG, SRV AR gR I R B R A A e, IR LA SR S 2 %1
TWH5 2019 b E R BIARAE[4] 52 2011 4F ATA Frif[6]07 A FF D) 53 3 U R UL, DR 45 SRARE I T
AW FEAT TN R ENTE A=, B AR GG B2 0 2 1 H i

2. AREFZE
2.1. HFRMR

AN 2019 4F 1 H 2 12 HAERE 2 K2 W& = e = R4 RS i e R A ) S iR 9 2 1026 B E A 7
H, EEFEIA TSR A G W R IR I Lotk 311 IR Xy a2 .

A 45 5% [ 1B S PR AE AL WF 0B (National academy of clinical biochemistry, NACB)HEFE IR 5T 7 7% 711
SEVFTRANNSRHE: 1) BEHIEAG. SLOAEIRE L, FEY 20~40 ¥ 2) BRAETEANRA2™ 55 3) HUIRR
PUAPIVEFEARRE LI E S HIE M) 4) LM IXFAEfE ROEERRIR T 5 4); 5) JodrgRifEnt:
WrEs AR, TRMEIRIARE R . S Jed8 TR AR IRIAG IR 6) BREALTGHARG, W
WES . L BEIRIE . RGEVELLBEIRIE S A B B i 5

WA HEBRRAE: 1) V7B RAEGRTE, XUIG K2 IRIEIR : 2) BEAEA BRI A N\ e A ok sk
Fs 3) AT ATl G A FR IR A T 4) BEAE IR A i s FROIR IR B SR KO 25 (O R B
A8 5) PR BRI SE AL Y EEP TR (hyroid peroxidase thyroglobulin auto-antibody, TPOAb). $T AR RERE A
Ptk (hyroid peroxidase thyroglobulin auto-antibody, TGAb)BH (15 T A% Bt 546 % 22 i [l 11 _EBR) & -

X NE R HE: 1) TOAZR L 2) HE R 3) JoH R 500 52 B AR 1) G e PR 5
4) TR FAR R DI RE 2590 5) HUIRMR A0S B8 P e & T ok S 457155 6) HURBRAH S hufk
(TPOAb. TGAb J TRAD)FIPEE T A Bt SE I = 225 Y [l (1) L FR) 7

DOI: 10.12677/acm.2020.1012450 2993 I IR = =23t e


https://doi.org/10.12677/acm.2020.1012450
http://creativecommons.org/licenses/by/4.0/

i3

%‘:—"

2%

2.1.1. FRFRSHE

BRI (YR 1~12 + 6) 298 ], P4 (29.29 £ 4.03)% ;. T Z (MR 13~27 + 6) 411 B, “FIHERH
(29.37 £4.14)% ; WRZEZH(MEYR 28~40) 317 ], ~FII4FEES(29.67 +4.27)% s XFHEZH 311 4], ~FI4E#%(29.32
+£4.26)%

2.2. SEWFE

2.2.1. FRARE

WE TR R I35 R IR B KR L 5 ml T2&EE H, =iREE 30 min, 3500 r/min 5.0 10 min, 75
37 J5 A58 FH 4 3 A6 27 RO ORI ML 375 12 FRR RIS (TSH) ¥ 28 FFOIRIIR 2R (FT4) . i 2 = R ORI 2R
(FT3). HUHARIRERE A PR (TGAD) HTHR IR E AL BT A (TPOAD) K-, BT L& bR Ak Ml 3 FEAE A
B0 E R TEN, T E AES SOa U B AR A EAR AT o ARSI F MR R AR AL A S S bR oA 2R AT
AR, MAEREER <5%.

2.2.2. (XN
EEW T AN ERIE, #5 ADVIA Centaur xp, FrHFI N KB ERF, R_iwS
06490106 A 3HIZE 2020 4£ 12 A 6 H.

2.3. BEHEAE

KOl AL TR AT P ON 1034 DMEIEHEATHE A, KI 21 ) “ATBEEBHME Y, S E [ In PR S S Rkl
S QPR SESS S AT A « L NIEGUES % X JA] ;. biERR RS - 28 3 i) (CLSI C28-A3) [8]MJZk, Rl
1/3 B0, K S Aeh B B s R HAH A AU 2248 D S8R 406 R AHLL, 45 D/R > 1/3 M skl et s, T
DAGIBR . 2RI 8 A~ i) DIRAHA > 173, RIZAUNE s, TUSIBR, HAb 13 NEELEHE A DR E
¥ <173, TUMRE, WAHAMELH 1026 f,

2.4. GeitF g

BTN Excel 2, KH SPSS25.0 #4741t 2% KH Kolmogorov-Smimov %6 5 12X} 4F
W, IMiE FT3. FT4 K& TSH EMUESMERLE, THRZRH 2 IESDMIFEES, 45 TR S 8hriE %=
For, A AN CBCR PS¢ 8560 M B R T 200 RAEIES A rfets, Hah B A5
Je XU BRAE 2o, B 2 2% 3 B SR FH P 3 R U R ) 95% (P 2.5~P 97.5) 3%, 4L 1] B 41 1Y B e SR
kruskal-Wallis H #5, RGBSR 85, p <0.05 NEFAG2EE L
3. &R
3.1. MEBAELEH S RE — MR BTRAIEL R

WEZZH 25 41 5500 IR R AR08 LU AR 22 S T G it 24 (P > 0.05),  AS[RIGEUR FAZH PN 4F 8 Lh B e i 24 22
(P >0.05), Z2EM. i, Z AP 2 )0 9.21 £2.53 . 18.24 £2.61 F. 28.31+3.12 .
W 1.

3.2. MAMRMRIMFERINSEEE R P TN ES

LA A EO RO BRAE 95% (P 2.5~P 97.5)1F NS5, 15 A I AN R 22 3 e AR SRR 314 L o FROR i
UIREMIZ T HI (R 2)o DAXTIRAL AN 22 A0 Ak bR, Frill43 TSH. FT4. FT3 K-V Az 8/E Ak
PRez il A [F 2 R BR R AR - (K D). M3 TSH fE42 R, BEAER A Ben g Lo, =
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TR IRIA R, R R BOBGARZEE, Zibh. WOUIECZR, Zi I b I SR H T R,
R G EE (P <0.01): ML FT4 /65 FRWIRE, JFem T AR50, ZRAGH¥E U (P <0.05);
e B AR P B BTG R, 2 B0 B B SRS, R SRIIAL N Ee R, L FT4 B T4
Giita 2 (P <0.01)s ML FT3 7E20 FUMAIZRT I, W04 B W] 405 2 5P > 0.05), 22505

B & O R FE A 3 I BRI, B IHIA R, SRR N L, FT3 B ERGES, ERA4%IT
25 (P < 0.05),
Table 1. General information description in each group
= 1. BE—RRERERE
MEL L
2053 X BE2H
Za R Za i ZA
A E) 311 298 411 317
FR (D) 29.31 +3.38 29.29 +4.02 2937 +4.14 29.67 +4.26
Z2 () 9.21+2.53 18.24+2.36 28.31+3.12
v xR LR p>0.05, TI. T2. T3 HANFEREE p>0.05.
25 -
20 - P-_*\
15 —A—FT3
10 - FT4
c | ——TSH
y — o & Av
0 - : = : M : \
X R T4 24 T34

Figure 1. Trend of TSH, FT4, FT3 median change in each group

1. IN[E)4A TSH. FT4. FT3 Fh{rhacikiass

Table 2. Reference range of thyroid function indexes in different pregnancy periods and control group M [p 2.5, p 97.5]
= 2. FNEZHARXRARNEFRESETEE M [p 2.5, p 97.5]

255 N TSH (IU/mL) FT4 (pmmol/L) FT3 (pmmol/L)
xR ZH 311 2.10[0.52,5.32] 15.30 [11.75, 21.05] 4.65[3.59, 5.84]
LR 298 1.72[0.07, 4.62]* 16.05[11.76, 21.59]* 4.66 [3.57, 5.85]°
H 4] 411 1.87 [0.13, 4.89] 14.32[10.53, 19.53] 425[3.25, 5.49]"
e 2 44 317 2.65[0.36, 5.69]™ 12.29 [8.39, 16.88]" 3.72 [2.63, 4.89]™

v SXPHEA LR *P < 0.05; SRZA I P <0.05; 52 L °P < 0.05.

3.4. FRISZEEE THERARERERBBEFR

i FH AT @S S 5 (TS I FRUE . 2011ATA FrdE & 2019 45 [E 8 B bR UECE 1) 2 5I%F 1026 4T
QRWTIE 5 LM AT R BRI 2, IR R AT b 45 R BoR, FARHE S L AR R I 2 % (V0
Pl GRORBAF DR I H I8 H T M F T R FRHR R 2R IE I B (N %) 208 0.58%- 7.12%- 0.58%-
1.36%- 2.05%. % 2019 FEH E48r S WESAHE: IR, WA R T 0, R, KRR R
PiE [ R B (N%) LA 1.65%. 4.19%. 1.30%. 6.82%. 2.38%. 1% 2011ATA ZHAHTEE Fritk: HEIRM

DOI: 10.12677/acm.2020.1012450 2995 I IR = =23t e


https://doi.org/10.12677/acm.2020.1012450

B WHR. B U YEH T I FDR IR 2 IUAE 5 B R (N%) 20N 2.31%. 23.87%- 2.14%. 0.87%-
0.58%. —FR I BRAE T FUR R B0 R I LA A B 3% 2 57 (= 313.62+ 358.2, P ¥ =0.000 < 0.01),
L 3.

Table 3. Comparison of abnormal detection rates of thyroid diseases under different diagnostic criteria [n%]

= 3. TRISHIIRE T FIR AR S 5 B4 H R AL [n%)

B WhRAE FH R IV Rk T T Ik T4 ML5E Ve
AT 6 (0.58%) 73 (7.12%) 6 (0.58%) 14 (1.36%) 21 (7.12%)
FE e 17 (1.65%) 43 (4.19%) 14 (1.38%) 70 (6.82%) 127 (7.12%) 313.62
ATA FrifE" 24 (2.3%) 245 (23.8%) 22 (2.14%) 9 (0.88%) 6 (0.58%) 358.27
T TRIRZARE T ORI A R 5 AT AR L p < 0.01.
4. g

FOR BRI R ERE A KR B I EEM R, EgRITBHAFIG LS BORBRIE 1 75 SR 390 DA R 4k
A A WA A, A4S A AR S FFODR e s 1) 0 26 i T AR ORI e . B FediiE, A BRVEHE A s AR &
FA15% (3] HARMREER 73 WA 2 S INAS R U URES J3 RS, Q0= B6r= RO URIAFE AORE( 1] [2]5
[ B o AR JA R Sy RIE sl R B e A SR S [9]. Rk, UEURIA PR AR T e A A A FROIR IR Th RE S 16112
YA BN TR R AR B R B E R .

UEUR S IG L 0 W NSRBI AR M IR (hCG) I N, 8 TE SRR 8~10 AR &g, HH o WAL
e HUR IR R (TSH)A AL, EA RIS ARIRAAE F o 31003 TSH ACPECERMEIRIA 2 /KK, 1iI3E hCG 7K
PTh R K TSH /KT BB KR AEAEUT YR 8~14 B, UTYR 10~12 A2 TSH FMERIRAC A, iEYRFP MG TSH
BT, GE YR 2 2 m T AR . FT4 EIE IR TR hCG ERTM &, nlm T s AR S %
YO FRR . FRR[10]5F 255 AN, SR ORI 3 ph T REAAR 25 5 30 00 o 58 A it 1 38 o DL % PR Ayl 1 22 A8
SERHARLGRZ , FT4 3280 FFE, #Em RGHESHE TSH THa . ARSZIGE S (IR S RN, EIRE.
th. BRI TSH 20 5%04: 1.72 (0.07~4.62) mIU/L, 1.87 (0.13~4.89) mIU/L, 2.65 (0.36~5.69) mIU/L; FT4 %
A 16.05 (11.76~21.59) pmol/L, 14.32 (10.53~19.53) pmol/L, 12.29 (8.39~16.88) pmol/L; FT3 2% :
4.66 (3.57~5.85) pmol/L, 4.25 (3.25~5.49) pmol/L, 3.72 (2.63~4.89) pmol/L. IfiLi& TSH A7 ¥7E 2 5145
fIC, BlAEOR A H 3G iz B, BAMHR R, JFE T IR M3 FT4 thA 37E 2 5HEL
P& m T AR, S ARG R A RO N R, 2 A ] 0 0 B R AROK . LT FT3 A2
FHAIZEHTAE Y, 2o R S B A Ok R B B N T B B, MR AR K. A R R A R
PR AT RWRHE, HEEANFEFFRIEA—S11][12] [13].

AW TR NACB A ik 8 7 () A H X AR g - B M7 TSH ) EBRAE A 4.62 mIU/L, & T [R5 (R R
I (IHE 3.44 mIU/L F02E E R 2 BUA 3.39 mIU/L [14] [15]; 5 P KT X 5 AR MEE5 [ 16] 5250 45 B 2
A3, AR ST X [17] [18]0 IR FEIRUEIRIA Zov: HAR IR R AR MR . s 22
HZE e mT Re N ARG SIS FOR LA R, [RIIAS I 732 A SORRIAN R 45 R AR A A . B AR
TG SE[1910 LE =M [H 4 B 3L F R AL E PET] Advia Centaur XP. E[E N7 & DXIS00. = KF|
Liaison XL 2 R)f3 A RS Wi R & R AN o RGN AR b DXCRE 5 1 S R 3 R AR DO B AR A 6 2

FEAHT 77 ST R YR 1 2 2 (VO B A R T R . R BT S H T G FEOIR AR 2R IRE R FR
KIN%)ZIHN 0.58% 7.12%- 0.58%- 1.36%- 2.05%. K 2011 F ATA Fr#E & 2019 4 [E 5 FE bR UELE
ORI D R S E A 2 E R RG22 5, vl Reil SR IRIH FAR IRk I 12 SO 22 e, AT AT R
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BN AN B (OB R g R L FES W S IR T o AHELTT 5, ASHIF 70 57 0 2 5 34 2 (i Y 1l 56 43200T 2019
SEPEZ RIEFE S EE B 4.52 mIU/L [4].

AW FTAIP L T IE 2 I AR IR RS B VG, R X EE 2011 4F ATA, 2019 FEfofihi  E
CUHEgRAN = 5 HUR IR 216 Ta ) HEEEMT T, 45 R R MR A T RE I ANE A T AR X B 2 i N
o MBS, AUHRE —ErREME, EEONRANEBENIT, REMNALMEFRHSHERE L 55
(AR T — 00 KA R, IAARHLIX FAh 2 KRB 7, RIS e M A RIS RS, SR
{14 g A b DX 3 0 39 FEOBR B s (101296 SR A4

g5 LATR,  HESTAE T X ORI e 1 R BRI R S VG, AT v R A b [X A R 6 £ B H DR
A, NEGREA L HAR BB 2 W, T A IR g TR R, b RO R E e AR, b

AN RUFYRZ J5 B KA
& H

FE 22T 77 R BEAZ O AR A H 5 H (SL2019ZCSY-103).
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