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[Abstract] Objective: This study aims to investigate the variations of urinary iodine concentration (UIC) and urinary creatinine
(UCr) in the second and third trimester of pregnancy in Nanjing establish the reference range of UIC/UCr, in order to explore the
relationship between UIC/UCr and different degrees of hypothyroidism, and study the feasibility of using UIC/UCr to assess the iodine
nutritional status in pregnant women. Methods: A total of 301 pregnant women at 20~28 weeks of gestation in the First Affiliated
Hospital of Nanjing Medical University from 2018 to 2020 were recruited, and their thyroid stimulating hormone (TSH) , free
triiodothyroxine (FT3) , free thyroxine (FT4) , anti-thyroglobulin antibody (TgAb) , anti-thyroperoxidase antibody (TPOAb) , and anti-
thyroxine receptor antibody (TRAb) were detected. UIC and UCr were measured in morning urine. The normal reference range for UIC/
UCr was determined in 137 pregnant women with normal thyroid function and antibody. The iodine nutritional status of pregnant
women with hypothyroidism of different degrees was analyzed. Results: (DThe UIC/UCr reference interval was 106.14~269.75 pg/g in

middle and late pregnancy. @ According to our UIC/UCr reference interval , iodine deficiency accounted for 22.59% , iodine adequacy
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accounted for 48.17% , and iodine excess accounted for 29.24%. (3)FT4 decreased with the increase of UIC/UCr, and TSH increased

significantly when UIC/UCr exceeded the limit. ) The proportions of iodine excess in subclinical hypothyroidism and isolated

hypothyroxinemia were higher than that of iodine deficiency. Conclusion: Using UIC/UCr instead of UIC to evaluate iodine nutritional

status during pregnancy, the iodine deficiency proportion is significantly reduced. UIC/UCr is correlated with TSH and FT4. lodine

should be supplemented carefully according to the UIC/UCr value in subclinical hypothyroidism and isolated hypothyroxinemia.
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A I 309 A % BB 1 48 bR L PR A7 4 (median
urine iodine, MUD) 2P AFEBLIR A 1FRIE

PG ILE SRR EER B B AT 2, R 0 &
JEMLE = 1 2 BN A WEE B, R 45 2007 4
WHO HEFE( (MU FR AL : UIC < 150 pg/L; fFE 2 -
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UTC 60 f4) AS o ff 1 o e B B 4 /8 4R 4 DU
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W 2 I DK O 6 P 2 P2 )R] A i
HR AR 2 (thyriod stimulating hormone , TSH) |7 25
— ML B IR 5 2 R (free triiodothyroxine , FT3) \JiF 25 P4
TR iR K (free thyroxine,, FT4) | HR i it 28 A6 4
fif (anti-thyroid peroxidase antibody , TPOAb) | R i
BK 2 FPUIK (anti-thyroglobulin antibody, TgAb) o i
S B 5 VA I e PR R 3R 2 AR BT 4 (anti-thyroxine
receptor antibody, TRAb) .
1.2.3  FRBRIAIHE AR A

Z: {8 [ HUIR IR B3 (ATA ) 2017 4RA5 A5 (19 (4T
AN 5 HUR BB 12 WoR A8 BLEE e )3 AR 2 G
1R TSH 22 (8 [ LK FR 1 2019 4R (AT g™
Ja HURBRBRIZY 7 16 1 ) P HETEHY TSH (FT4 275
(B, AW 5T TP A BRI e S IR IR DI RES H (E AN T
GEURL o (BEA TSH 43530 4 0.09~4.52.,0.45~4.32
0.30~4.98 mU/L, FT4 43 5| & 13.15~20.78 ., 9.77~
18.89. 9.04~15.22 pmol/L, TPOAb > 34 mU/L A
TPOADb FH 4 , TgAb > 150 mU/L & TgAb FH 4 ,
TRAb >1.75 mU/L J TRAb fH#E

13 %itFsk

A6 B8 2 2% ) SPSS 22.0 HEAT 481240t o
{8 FH] Kolmogorov-Smirnov % i1 & R #E1 7 1E &
PEFSI , UIC . UCr . TSH . FT3 . FT4 ¥ R 554 I &4
A7, R AR (WU 532880 LM (Pas, Prs) 13275, 2H
6] FE 35 % FH Mann-Whitney & FIKE 56 , 22 24H 6] HE350R
FH Kruskal-Wallis HRE55 . THECFERER R AL (H 43
)RR . UIC . UIC/UCT 5 HUAR B 2l BE ] 1 AH G
& H] Spearman #HVESM T, P < 0.05 =R A ST

2 # R

2.1 kP B B A E AR e §R ARG — AR 0L

SONEEAE 301 ], Horh 225 AHE 13761, T
B 28 7 M X4 Bk P R 3 UTC/UCr U R Y S %
Bl 5 FH sl A 130 3], vl DR HH ik 24 3], W 11 IR
FH sk, 85 151] , BAafi M AR T4 1 AE 21 1) 5 o4y Ry B T Bk
WG R T . s AR H & 3 TPOAD F1/8 TGAD
BHE 25 6, 5 19.2%, UIC . UCr . UIC/UCr F1H I){H
W1,
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Table 1 The general situation of reference population and hypothyroidism population

I:M(P257P75)]

45 S N#f(n=137) F s A (n=130) P{H
(2 29(27,32) 30(27,32) 0.738
2 (&) 24(20,27) 24(20,27) 0.725
UIC(pg/L) 200(100,300) 228(100,300) 0.007
UCr(pmol/L) 9088(6 530,11 488) 8 162(5 684,10 853) 0.063
UIC/UCr(pg/g) 184.88(106.14,269.75) 243.56(152.01,336.76) 0.001
TSH(mU/L) 2.67(1.45,3.74) 2.78(1.76,4.03) 0.149
FT3(pmol/L) 4.05(3.68,4.52) 3.91(3.51,4.45) 0.111
FT4(pmol/L) 13.99(12.30,16.04) 13.27(9.92,15.25) 0.011

%% N ULC/UCT I 67 5002 184.88 gfg,
B 2.5 H AN B (Pas) L 5525 H A i B (Pas) 5
75 BB (Prs) FIER 97.5 43 LKL (Pors ) 43501 0 -
38.28 pg/g. 106.14 pglg.269.75 pg/g.456.35 pgl/g.
95% [ 43 NEIX ] Ay 38.28~456.35 wg/g, 50% [ 43 [X.
] A7 106.14~269.75 pe/g, K K 509% E 43437 X 1] B
Fz3 WHO S¢S 5= AR i, i BA SClik s
AR R T8 S8 JEoRT 8 PUMARBH M A HUIR B Bk 2 1
(thyroglobulin, Tg) > 40 we/L 1 H I TE 50% 1 53137
XA e IR, R FR AT Sl 50% A 43 467 DX 1] LE
95% F 43vi X [H] BE 5 B, S A i X UIC/UCK 195
2 {0 S 106.14~269.75 pglg, /N T 106.14 pg/g K

L=, KT 269.75 w/g KB &
22 kP EHEa REEN T T AR KREM
AL

FRAE WHO [ UIC S5 5 il , A M X AT iR vh s
W2 H B = (UIC<150 pe/L) 109 4], 5 s A FE )
36.21% ; Mt 7¢ & (UIC 150~249 wg/L) 79 ] , /&
26.25% ; MR & & (UIC=250 pg/L) 113 # , &
37.54%, ¥MEIRATUIC/UCT (2 AL R, iR h
J5 W12 IH LR = (UIC/UCT < 106.14 pefg) 68 14, 5
22.59% ; WLFE JE 145 1], o5 48.17% , i /2 & (UIC/
UCr=269.75 pg/g) 88 i, it 29.24% . PIFIA[RITEM
Tk B LS RS R A BETEE R . PLUIc/
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UCr [ 25 {705 BBl VEAR (4 Ll = Eb 91 BH A% 4
WHO 1 UCI Z %5 {H 1 [l 19 3F Al (=13.452, P <
0.001,%2).,
2.3 UIC/UCr 5 W KA a2 69 % &

FE RN, B L B (UTC/UC=269.75 pglg)
NHE TSH K LAt = (UIC/UC < 106.14 pg/g)

L FE L (UIC/UCr 106.14~269.75 we/g) U . 5
UIC/UCr < 106.14 pg/g \HFFHEL, UIC/UCr=269.75 pglg
(1) FT4 /KRR (£ 3) o

UIC/UCr 5 TSH FT4 A3 A FT4fifi%5 UIC/UCr
()T RIS, {05 TSHAR G HEE5 (P < 0.05, ET 1A
B). UIC5 TSH .FT4 JoAH M (P > 0.05, K1 1C. D).
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Table 2 Composition ratio of iodine nutritional status by different evaluation methods in middle and late pregnancy

UIC UIC/UCr

FIRIRE I g (%) T (pele) 1%(%) Pl
= <150 109(36.21) <106.14 68(22.59) <0.001
L7 150~249 79(26.25) 106.14~269.75 145(48.17) 0.297
TG 2 1t =250 113(37.54) =269.75 88(29.24) 0.031
#£3 UIC/UCr 5SHRIRINEERM K R
Table 3 The relationship between UIC/UCr and thyroid function [M(Pss,Ps) ]
UIC/UCr(pglg) IR (%) TSH(mU/L) FT4(pmol/L)

< 106.14(n=68) 29(27,31) 2.34(0.89,3.30) 14.67(12.44,16.60)
106.14~269.75(n=145) 30(27,32) 2.14(1.24,3.51) 14.07(11.98,15.97)
=269.75(n=88) 29(27,32) 2.87(1.74,3.97)* 12.86(10.83,15.25)°

P 0.476 0.012 0.010
5 UIC/UCr < 106.14 pg/g HL#E,"P < 0.05; 5 106.14 pg/g<UIC/UCr < 269.75 pg/g HL#,*P < 0.05,
A g B
30+
L r=0.137 r=-0.159
6 & 7y & ° P=0018 3 P =0.006
—~~ LS . ,_o
= £ 20
El =
T 28
2
21 104
0. .
0 250 500 750 1000 1250 0 250 500 750 1000 1250
UIC/UCr(pg/g) UIC/UCr(pglg)
C D
8- .
. . r=0.045 301 r=0.052
61+ P=0442 P=0379
. . . ° 3 .
= 2200
£ ! ’
E4 & [l Y T
7 | Jee
& = !:.‘:..'f_": |
24 10{ & d ! .
01 R b .
200 400 600 200 400 600
UIC(pg/L) UIC(ug/L)

A:UIC/UCr 5 TSH WA I 4387 s B : UIC/UC 5 FT4 A EME 2387 5 € ULC 5 TSH AR ICHE 23087 3 D : UIC 5 FT4 A SCHE 2B -
E1 TSH.FT4[EUIC. . UIC/UCr YL #ES
Figure 1 The changing trends of TSH, FT4 with UIC, UIC/UCr
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2.4 VL WIR AT BdamEg R A

I R AR b BB (UIC/UCI<106.14 pe/g)
it %5 £ (UIC/UCr 106.14~269.75 pefg) FiI Al 4 2
(UIC/UCr=269.75 wglg) [ 43 4 43 9 2~ 37.50% .
25.00% . 37.50% ; . Ifi R H 980 B 4301 0 16.47%

49.41% . 34.11% ; Tfij 520 P AIK T4 1 AE HE 5350 -
4.76% 47.62% 47.62% . SRS A E 2 R
(X’=10.414,P=0.034) . . IIfi &R F sk Fn 5 2l P A T4
I 5E A HE H, UIC/UCE=269.75 wg/g # & T UIC/
UCr< 106.14 pg/g# (F4),

x4 AEXEBBRBRERIREZANBERRS

Table 4 Iodine nutritional status of pregnant women with different types of hypothyroidism

(n(%)]

UIC/UCr(pglg)

FAR R B Pl
<106.14 106.14~269.75 =269.75
I AR FF 9 9(37.50) 6(25.00) 9(37.50) 0.016
I PR 9 14(16.47) 42 (49.41) 29(34.12) 0.314
PAAEEA T4 Il 1(4.76) 10(47.62) 10(47.62) 0.185
&t 24(18.46) 58(44.62) 48(36.92) 0.034
3 W ® M5 WHO 1 Rl 2 % (H 5 H] , ik = (UIC <

S FRIR S B e i =
ol ik 2 R v B8 R M HOIR R I IE S s aE .
T2 SR N, 210 S5 G LER 2 e, BEAE
WFFE R Z A R, X e v s ARG
B o ARG OR T AR L IR R T 46 7= A IR
R, BRI EMELRS 20 s T R 2 Al ik
Z . WL, ME YR PR G Ok b S A St
4 AU o

PRIE: 25 A I PEAl i 3 B A S i 48 A, (1
B AL BV PR AN B8 A S5 B 22 G S P AL 7Rtk
WS R F L UIC/UCr S WAL 2 3 s 557
AR S —T0UPR A AT F I AR A A 3]
5 , UIC/UCT FE VA BUCHE T 7 i 8 F Hofh vk, 5
24 h PR ALHE T A S B A SN . Montenegro-
Bethancourt 25 ' ifF 58 W 2 7%, H UIC/UCr K4l 5
24 h pRAJULL b PR A A . SRR LT 25
SZAEAY M R R R IR R (H
FEUE IR L v, ) A 1% 22 55 0T 288 AN T, UIC/
UCr e KPR B M sl /b 1 3% R AR 2 i IR
G B 1 22 S5 5 | i ) PR AR A SR H AT SC T
UIC/UCT PP S BIVE FR I A £

AR SC A 58 6 G o A R b DX ZE B A A
HEBR T M S FAE 38 s ), B AL T A i X R AT
5% v J5 3 15 £ 1) UIC/UCE 2 2% {8 3 Bl 75 106.14~
269.75 ng/g(50% X [0]) , 5 3 1 SOk E 1 4 gk rh
WIR S W UIC/UCY Z 5 B PR 20, i TR
WFIE AL ABCA B, SR 4E i v 5 B 10 £ vl U
H—Gi— I NFERAFIT

150 pg/L) B ANEL 109 4], o S AFERY 36.21% ; 4 i
FATH UIC/UCY Z 25 (835 ], 4 iR v 5 193 2 e A e
Z (< 106.14 pg/g) 68 14, (5 22.59% , ML ik = () N\ %k
837/ F 4 WHO PPAR 1 A ER, 1 s o 22 51 1
PRI AT BB DL UCT 2 1E i A 225 Y5 L DX [l s/ 1 PR R
TR A R 2 5 R Yy i A i ke = A%

AT AN, AR AR 2 P RE S | S B IR R 225
AU, DATHT S RS R R D BB kaR , PRk H ETAR
22 M DX 2ot £ BRI BIOR A el = 5 B H )
Ao ARTIFFEAERT A3 R B STl R R B,
AN T) R U 2K RN v S I AR R U Bl P A1 T4 1y
i 2 4 Al B (UTC/UC=269.75 pglg) 195345 L
5B 4k 25 TR = (UIC/UCK < 106.14 pg/g) , FH 82~
TR 2 (UTC/UCE=269.75 wg/g) 143 Aii (5] 5
itk = (UIC/UCr < 106.14 pg/g) AR A It 45 S 42
TN, TEASHILIX, 282 4 FAR B ) fig 9o W] g T 22 5
AT ZAC AR = . WEA: SHEP 5T
IR S, R B (UIC 250~499 wg/L) Al Al i
(UIC=500 pug/L) 437 il SIZ It PR FH AR B 1) i AR XL
W 3800 172 %R0 2.17 4% ; [R) e, o B8 Al Bl
K T4 ILAEE AR 14 110 2.85 A5 AH G ; 5 B A f2: L FRAH
Eb ARG A S8 28 4 AR ST I AR FFHR R ) R i AR A 1
BAAGAR T4 MLAE 1Y OB AN S o 59— T [ R
W5 A OR R 2210 UIC=250 we/L 5 I PR
VR DR BRI 51— I i 0 7l i B
FH 93 11 R P R AE UTC/UCr 2% [X [] A0 W 45 s
H T2 AR X gt 5 | A B Ol ) L o AN B A
A5 AL ] A Ay st s 1 o 3 AL i S
FFTR R AR LA 2 (A B ) e 2, DA T 0 o) FFE R it
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FEHURA HLALTE P, 18 B IR R 983% 5 RS il o)
REREAS , IR 455 1S TSH Zrisie 22, i J il ]
B 400 1) A it 9 P 0 T4 ) T3 B Ak, B
WFE s B 8 P RS2 ) FFOIR IR 285 5 s 4
PEAE R AR AR T3 245 FEARWEIE T, v Ak
F T U iR P A MR TR o, Ol 2 1 P st = L
B AR, I HAT IR 5 W FT4 Fifi %5 UIC/UCr [ F
1R TR, 24 UIC/UC 8 /2 BERT, TSH B &8 7 &, 32
TNAERLTE A2 b X A A e = 1 5 | ke EE A
T AR AE ULC/UCr B Az 235 SR 1 e 4L, (7522 4 1Y
LEE A AR FF e S A N, PR UE A I e i
LA LIRS

AT A — 2 BRI BRI B o, A A D 3R
ITEEATE Z B 5 =, RREBEWIRE
BUEFRME R o F9o0, ARWFE AR 1 & S
B B TR AR B i, HAR UL HE I e]
Re o T il = IR

ZE b AERLFE R H X, DL UIC/UCE B4R UIC T
WA USSR s = H 9 B R D | AR v
J& W FT4 B2 ULC/UCr [ T i 1 B AR, BRI T g
PR N B L R TS B R L N2 A
UIC/UCr {ETEEE A ML,
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