a3t ol WPl KRR (2R 2 ) Vol.43  No.6
20224F 11 H JOURNAL OF SUN YAT-SEN UNIVERSITY (MEDICAL SCIENCES) November 2022

- Il RAIFSE -

B 5 T ML 0GR 01 i AL - WA £ 261 e
PRI DG PERT e

AN 22 M, BRI, X B, PR, RFEER, B H, JEdg
(1. IR AR S — R Be =R, )4 TN 5106305 2. VR F iR X B A i 26 BN RREE B U8, FU5T 245 854300)

& [ HA] 08T R X R 2 I I R 300 4 i 41 3 4% (CBC) BBk 4T 26 11 (GHbA 1e) K BRI
IRE R AR ek o [ ] B4 2021 4F 1 A 1 H 52021 4F 12 7 31 H £EVE 5 [ 74 X B #8178k B R I A B
A3 U6 B A IR =28 B R PR G UT WR 2  fe R GEL , JL A A R X 52 374 81 o 5T 0 B2 35 7E A B B 43 B i S 1k CBC.
GHbATe B i =AU BRI B (TT3) B FURIEZE (TT4) A BRI ZE (TSH) ARG o ARSEAIF ST G2 1 301 i A
BV A 5 B EL o0 R — A - A VR B <3 500 m; B ALV JEE 3 500~4 000 m 5 C 4H I35 5 >4 000 mo 43H7 1
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Abstract: [ Objective] To analyze the correlation between complete blood count (CBC) , glycosylated hemoglobin

(GHbA1c)and thyroid function in late pregnancy on Tibetan Plateau.[ Methods] A retrospective analysis was performed on
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374 patients of single pregnancies who had delivered in the department of Obstetrics and Gynecology , Chaya People’s Hos-

pital, Changdu City, Tibet Autonomous Region, between January 1, 2021 and December 31, 2021. All subjects complet-
ed CBC, GHbA Ic and total triiodothyronine (TT3) , total thyroxine(TT4), thyroid stimulating hormone (TSH )before deliv-

ery. According to the altitude of long—term residence, they were divided into three groups: the altitude of group A is <

3500 m; the altitude of group B is 3 500~4 000 m; and the altitude of group C is >4 000 m. The anemia of Tibetan preg-

nant women in late pregnancy before and after adjustment, the levels of CBC, GHbA1c and thyroid function in different al-
titudes, and their correlations were analyzed. [Results] @) The mean actual hemoglobin (HB)was 120.0(108.0~130.0)¢/L,
and the prevalence of anemia was 27.8% (104/374). After adjustment, the mean HB was 93.0(80.0~104.0) ¢/L., and the
prevalence of anemia was 84.3 %(315/374) ; @ Actual HB levels increased with the rise of altitude, but the difference

was not statistically significant (P>0.05) , and there was no difference among the three groups in the prevalence of anemia.

After adjustment, HB levels showed a downward trends, while the prevalence of anemia increased with the rise altitude,

and the difference was statistically significant (P<<0.001). 3) Red blood cell count (RBC)and mean erythrocyte hemoglo-

bin concentration(MCHC )increased, while TSH decreased with the rise of altitude, and the difference was statistically sig-

nificant (P<<0.05). @ The actual HB and MCHC were positively correlated with TT4, GHbAlc was negatively correlated

with TT4, and positively correlated with Platelet count (PLT) ; spearman correlation analysis showed statistical signifi-

cance (P<0.05).[ Conclusions] The actual HB of Tibetan Plateau pregnant women in late pregnancy does not increase sig-

nificantly with the rise of altitude. The prevalence of anemia increases significantly after adjustment according to the alti-

tude. TSH decreases with the rise of altitude, and the altitude may have an effect on thyroid function in late pregnancy. Ac-

tual anemia in late pregnancy is associated with low T4, and low T4 and high PLT might be associated with increased GH-

bAlc. Actual HB, PLT and T4 in late pregnancy are expected to be predictors of thyroid disease and GDM.
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VLK) I & AE , Stevens 5% 1995~2011 454 BR 7Y
AR AE 200 A R B 38%,60% LA _E B I A
S Bk PE BT I (iron deficiency anemia, IDA) . V4T
o 57 A A 0 s R A AR ) PR D ) A 83 1.0%
AR OR I FR 8 R 3R 5K 5.96% 13K [ 4 R )
B IR % (gestational diabetes mellitus, GDM) & % &
P18 9.3%~18.9% o ITAFR, KALHTFLUE ] AR It
HREAME 5 SRR M2 i BAT A EAEH], 5 GDM Y
KIRWARG ., A 90FLIAR, JL FIH 2oy i
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A LETIE s @ BUSR T Ik R Bh AT R 32 22 3 . ASF5E
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Br, AR S AT AU AR A R 5, Ol i T S
HONRBE B e B 22 5125 A% 10 oo 18 0 1 [m) 22
[SOREBE 48 (2022001) .

1.2 HRAE

12,1 MK WGERTTH TR R A D
SRR G0 — Ml RTRE, LG4RS By i
HA BT A DY Al BT s 2R A BB
ML 85 22 F o386 07 =X OB AR L A R BT i
A AN B 45 R B 45 B (preterm birth, PB) (4T
Uz W = I (pregnancy—induced hypertension,
PIH) . %K 77 1A (preeclampsia, PE) .GDM & H A=
i )L (low birth weight, LBW) , A AN K [l P=2%
JRI S BT bR T 2 25 42 [ G2 g BUCIE 7 B2 ) 56 9 R
M T T 22 R AT 75 ¢ 11 IRCRS 4 B T 23 50
GDM LA GHbA1¢26.5% 12 Wibn e o 3153 53 0 iy
R 5 i 35 X (pre—delivery body mess index, Pre—
BMI) : 73 8 Hii A 57 £ (kg ) /5 i 197 05 (m®) o FE ]
VE L F I X8 AT S B A% S IR R N 3
170~4 830 m, M 47F 5 % G2 < I e A b ) 98 4K v
BEAG HL o0 3 4 - A AR B <3 500 ms B ZH Vg 4R
125 3 500~4 000 m; C 4144 5 >4 000 m,

122 WERFIN R o PRV Z AR 5
W5 i A9 S0 I CBC &5 2R A 458 - 21 A0 A 3 2K (red
blood cell count, RBC) .HB ,F 3 21 41 ffd {A FX (mean
corpuscular volume , MCV) P~ Y 2T 411 g if 2145 11 &
## (mean corpuscular hemoglobin, MCH) | ~F- 33 £1 4
JIEd 1L £1 2K 1 % B (mean erythrocyte hemoglobin con-
centration, MCHC) . Ifil /M 314X (platelet, PLT) |
P 41 it 248 X1 {E (absolute neutrophils, NEUT) | ik 20
2 it 45 X {E (absolute lymphocyte , LYM ) | L% 4ff iy
24 %1 {H (absolute monocyte, MONO) , DA & H IR T
fE GHbATe &5 o IFTFF o 20 A/ 12 4t b
{& (neutrophil lymphocyte ratio, NLR) . Ifil. /N bz /K B
4 it EAE (platetet lymphocyte ratio, PLR) F1 ¥ 4% 41
B/t 41 M b {8 (monocyte lymphocyte ratio,
MLR) . #45 WHO il & 19 2 % br e, i 4R 22 1l
E S HB< 110 g/L, #2 M4 3 BE A IE HB K-
S HB 7P 25 A1 R A AL IE A, BIEK >4 500 m
e IEAH K 45 /L, 4 000~4 500 m 4 35 g/L,3 500~4

000 m 4 27 ¢/1.,<3 500 m 4 19 ¢/L.
123 #mlshJE fe CBC I A #% 38 BE XN550 IfiL
V3 A A AT ARSI o F R R ) B o T e AR )
CL~1200i 4= A stk =4 % 0 S ie o0 A A A7 A
A 4 B =l B R R )R 2 B2 (total triiodothyronine,
TT3) . &L R IR 2 (total thyroxine, TT4) A2 HR IR
% (thyroid stimulating hormone, TSH) . GHbAIlc
i T AW FS=205 TS e s B AT RS
S
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K JH SPSS 22.0 B i AT B AR e T 2% 4 B L BT
A 5 12 B8 5 Kolmogorov—Smirnov (K=S) K 56 i7F
FFAEZS 3 , AW SE ol A LR B i A5 5 R A 0 A
K5 26 55 AR AT G IR o0 A K5 22 551
P IE A B2 BB P B bl 22 (2 + 5) 3R
71N, ) PO R B 3R 7 22 00 B (F A3 L R IE
TR & R A LN A Sl
(Py~P.5) 1387~ , 48] Fb 3R FH Kruskal-Wallis H 4
5, 28 PEEEE 1 (n) BOE 53 16 (%) | 211 AR
A K 56 5% Fisher” s i UI#E R 7% . R FH Spearman
FRAHIE R B M CBC .GHbA e 5 HUIR AR DI E =2 1]
AAHDGTHE , LI P<0.05 22 S A it 38 3o

2 # X

2.1 MRMWKH—MIERFER AR EF=ER/3Tt

HRAE A S HEBR bR L ABIFFE XS 52 374 441]
AR 4 13.0~50.0 %, 43 Wi il BMI 4 19.1 ~ 28.5
kg/m*, 22K K 1.0~11.0 K, JGIN 1.0~11.0 1K, ¥ 7
1926.5%(99/374) , 26714 73.5%(275/374) , ABilst
W 4 15 N 86.0~181.0 mmHg, &7 5K JE 4 50.0~118.0
mmHg, B 38 2 1% % 90.9% (340/374) , # & 7= &
9.1%(34/374) , L Jifi 15 47.19% (176/374) , B i 5
b 53.9%(198/374) , £ L AE R B 24 1 500.0~
4300.0 go —2H Z 8] 0y — G PRAFFAE KA R L
g Ja it 22 R G 2EE L (P<0.05; % 1),
22 AEEHSEIIRBKEESNE M CBC.GH -
bA1c B BIRBRThBEXS EE

T Wi i 3 S0 HB 7K P-4 39.0~162.0 ¢/L, %3 Ifil
27.8% (104/374) , AR 45 i3 3% £ 1E J5 HB K F- 2R
18.0~139.0 g/L, FX ML F Ky 84.3 % (315/374) . — 4
LA, 52 HB 7K 7 B i 3k ot = A b T 3 (H=
4.874,P=0.087) ,{H 2z R G152 L (P>0.05), 5K
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Table 1 Clinical characteristics and adverse perinatal outcomes of subjects in different altitudes

(M (Py~P,), n(%), (X 5)]

Characteristics Total (n=374) Group A(n=118) Group B(n=150) Group C(n=106) HIx'IF P

Agelyears 26.0(23.0~30.0)  26.0(23.0~30.0)  26.0(22.8~30.0) 26.0(22.0~31.0)  0.041  0.980
Gravidity/times 2.0(1.0~3.0) 2.0(1.0~3.0) 2.0(2.0~3.0) 2.0(2.0~3.0) 2498  0.287
Parity/times 2.0(1.0~3.0) 2.0(1.0~3.0) 2.0(1.8~3.0) 2.0(2.0~3.0) 2615 0271
Pre—BM1/(kg/m®) 24.3(23.6~25.2)  24.5(23.4~253)  24.3(23.6~25.2) 24.1(23.6~25.1)  0.513  0.774
SBP/mmHg 120.0(112.0~127.0) 120.0(112.0~127.0) 120.0(113.0~127.0) 119.5(112.0~126.3) 0.514  0.773
DBP/mmHg 74.0(69.0~80.0)  75.0(69.8~80.0)  73.0(67.8~80.0) 74.5(70.0~80.0)  2.608  0.271
PB/% 7(1.9%) 2(1.7%) 2(1.3%) 3(2.8%) _ 0.722"
PIH/% 26(7.0%) 7(5.9%) 9(6.0%) 10(9.4%) 1.409  0.506
PE/% 9(2.4%) 3(2.5%) 2(1.3%) 4(3.8%) _ 0.440"
GDM/% 20(5.3%) 5(4.2%) 7(4.7%) 8(7.5%) _ 0.543"
LBW/% 12(3.2%) 5(4.2%) 4(2.7%) 3(2.8%) _ 0.758"
Newborn birth weight/g 3 176.1+421.7 3159.1+37.7 3197.3+34.7 3 164.9+42.0 0.578  0.749

Pre-BMLI: pre—delivery body mass index; SBP: systolic blood pressure; DBP: diastolic blood pressure; PB: preterm birth; PIH : pregnancy—in-

duced hypertension; PE:preeclampsia; GDM: gestational diabetes mellitus ; LBW :low birth weight;"’ Fisher’s Exact Test.

BT 2R LR 22 S G124 L (P>0.05) 5 T3k AR
1EJ5 HB 7KV BT 45 i 52 T a3 (H=24.146, P
<0.001) , %% Ifil 2% bl V6 35 v 22 B A R (=
21.322,P<0.001) , = 5 A Gt it 2 L (P<0.001) o
RBC .MCHC Ffi ¥ #k Tt 5 5 b FH#a 35 (H=6.054, P=
0.048; H=6.437,P=0.04) , TSH B & T+ 5 52 F
#(H=6.372, P=0.041) , & 7 A G it % 2 L (P<
0.05) . MCV. MCH. PLT. NEUT. LYM. MONO,
NLR.PLR,MLR A TT3,TT4.TT4/TT3.GHbAlc It
B ESBIGIEE L (P>0.05;%2),
2.3 WEUREEEASNE I CBC.GHbA1c 5 AR IR IS
BE Z BRI HE K #T

B 4T UR 1 3] 4h FE 1. HB. RBC, MCV . MCH |
MCHC .GHbAlc 5 TSH . TT4 ,TT3  TT4/TT3 ¥E 17 4H
KRS T, & BLSI HB . MCHC 5 TT4 52 T A7 (r,
=0.113, P=0.029; r=0.109, P=0.035) , GHbAlc 5
TT4 % 545 (r=-0.133,P=0.01;%3).

GHbAlc 5 PLT, NEUT, LYM, MONO, NLR,
PLR \MLR #4740 XAE 4T, Z B GHbA e 5 PLT &
TEM S (r=0.128,P=0.014;%4),

3 it

3.1 WikmERthX R ERE

R A e 5 T A2 2 21 (World Health Organiza-
tion, WHO) X} 1993~2005 4 4= BR %% IfiL 18 2 38 22 1
KT ERG RN 41.8%' . Stevens 25 % 1995~
2011 4E AR AT M £8 O SRR AT IR A A 0 LZE A %
() 2 I AR R I A e, 20 R A A i R R
38% , SR M 7E—SE 37 IR M X ATS 3% A el . WHO AR
PGt o340 (7% JE I RZAR SR AT IS ) TR
T B S A M A SE L, 2018 AF Tk [ B JE AT %)
2012~2016 4 4L YR W 23 1 47 Meta 4347 4 18 4T R
G 100 %% 1M 2R R 28.1% , {548 A B TIF 5 TG e 14 4%
T, AP TAS R B 22 6] ) S 53 BT o e ) e 2
XF 2016 4 H ]3840 3k T 4 00 30 ot 2 1 2t R %
HEAT U6 2 438 4T Uik e 0 a6 kA 0 AR R
17.8% AR LI 25 1Ak B i SR e 7 — i, &
UE SR AP0 I R 3 AR T U P R T R
AR5 MR 5 0 5% o VA A ot IX G R e 199 40 T 1fi. CBC
g S % PR 4 S50 HB /K 7 22 1ML 2% R 27.8 %
(104/374) , 1 HRH5 WHO HE7 A4 13 35 A% 1E I 7% 1L 2R
G R IR 84.3 %(315/374) . 2014 4E i pE T 4R IE"™
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Table 2 CBC.GHbAlc and thyroid function in late pregnancy of three groups [M (P,~P,), n(%) ]
Characteristics Total (n=374) Group A(n=118) Group B(n=150) Group C(n=106)  x/H P
Actual anemia/% 104(27.8%) 35(33.7%) 48(46.2%) 21(20.2%) 4.891 0.085

Anemia after adjustment/%  315(84.3%) 86(27.3%) 128(40.6%) 101(32.1%)  21.322 0.000”
Actual HB/(g/L) 120.0(108.0~130.0) 117.5(106.8~129.0) 119.0(104.0~129.0) 123.0(111.0~132.5) 4.874 0.087
HB after adjustment/(g/L.)  93.0(80.0~104.0)  99.5(88.0~110.0)  92.0(77.0~102.0)  88.0(77.5~99.0)  24.146 0.000
RBC/(x10"/L) 4.3(4.0~4.5) 4.2(3.9~4.4) 4.2(4.0~4.6) 43(4.1~4.6) 6.054 0.048"
MCV/{L 84.6(78.3~88.3)  85.0(78.7~88.9)  84.3(77.1~88.0)  84.5(78.4~88.6) 0.981 0.612
MCH/pg 28.6(25.6~30.4)  28.7(26.1~30.5)  28.2(24.9~30.1)  28.8(25.8~30.5) 2.798 0.247
MCHC/(g/L) 337.0(326.0~345.0) 336.0(326.0~344.3) 336.0(321.0~343.0) 339.5(328.0~348.0) 6.437 0.040"
PLT/(x10°/L) 218.5(186.0~259.3) 207.0(179.0~244.3) 223.0(186.0~272.3) 228.0(196.5~254.8) 5.401 0.067
NEUT/(x10°/L) 7.2(5.4~9.4) 6.8(5.1~9.3) 7.5(5.8~9.9) 7.2(4.9~9.2) 1.993 0.369
LYM/(x10°/L) 1.6(1.2~2.0) 1.6(1.3~1.9) 1.6(1.1~2.0) 1.6(1.2~1.9) 1.157 0.561
MONO/(x10°/1.) 0.5(0.4~0.6) 0.5(0.4~0.5) 0.5(0.3~0.6) 0.5(0.3~0.6) 0.223 0.894
NLR 4.3(3.0~6.7) 3.9(2.9~6.5) 43(3.2~7.1) 4.7(3.0~6.5) 2.044  0.360
PLR 140.9(104.9~189.7) 129.5(104.2~167.9) 146.1(107.0~197.2) 149.2(105.1~194.8) 5.218 0.074
MLR 0.3(0.2~0.4) 0.3(0.2~0.4) 0.3(0.2~0.4) 0.3(0.2~0.4) 1.014 0.602
TT3/(nmol/L) 3.4(2.0~4.8) 3.1(2.0~4.6) 3.5(2.1~5.0) 3.5(2.1~4.7) 1.157 0.561
TT4/(nmol/L) 153.3(129.2~185.5) 146.8(123.8~187.8) 153.0(130.3~184.8) 156.6(135.9~185.5) 1.000 0.606
TT4/TT3 47.9(34.~,68.1)  51.5(37.3~68.9)  46.1(33.3~64.5)  48.0(36.2~70.5) 1.981 0.371
TSH/(mU/L) 3.3(2.1~5.1) 3.8(2.5~5.5) 3.3(2.1~4.9) 3.0(2.0~4.9) 6.372 0.041"
GHbA1c/% 4.8(4.5~5.4) 4.8(4.5~5.3) 4.8(4.5~5.4) 4.8(4.5~5.5) 0.946 0.623

CBC:complete blood count; HB: hemoglobin; RBC:red blood cell count; MCV : mean corpuscular volume ; MCH : mean corpuscular hemoglobin ;
MCHC : mean Erythrocyte Hemoglobin concentration ; PLT': platelet; NEUT : neutrophils ; LYM : lymphocyte ; MONO : monocyte ; NLR : neutrophil lym-
phocyte ratio; PLR : platelet lymphocyte ratio; MLR : monocyte lymphocyte ratio; TT3: total triiodothyronine ; TT4: total thyroxine ; TSH : thyroid stimu-
lating hormone ; GHbA 1 : glycosylated hemoglobin; "’ P<0.05;% P<0.001.

®3 EIRIEEISNE ML CBC.GHbALe 5 TSH.TT4. TT3. TT4/TT3 AKX 53 47
Table 3 Correlation analysis between CBC .GHbA1c and TSH . TT4 .TT3.TT4/TT3 in late pregnancy

TSH TT4 TT3 TT4/TT3
Items
T, P T, P T, P r, P

Actual HB -0.041 0.431 0.113 0.029" -0.024 0.640 0.087 0.092
HB after adjustment 0.021 0.691 0.085 0.099 -0.041 0.426 0.092 0.074
RBC -0.086 0.096 0.084 0.106 -0.048 0.354 0.089 0.086
MCV 0.024 0.645 0.023 0.659 0.003 0.953 0.020 0.699
MCH 0.007 0.891 0.052 0.318 0.013 0.805 0.027 0.601
MCHC -0.023 0.662 0.109 0.035" 0.048 0.352 0.017 0.748
GHbAlc -0.073 0.160 -0.133 0.010" -0.004 0.937 -0.052 0.320

CBC:complete blood count; HB: hemoglobin; RBC:red blood cell count; MCV : mean corpuscular volume ; MCH : mean corpuscular hemoglobin ;
MCHC : mean erythrocyte hemoglobin concentration ; TT3: total triiodothyronine; TT4: total thyroxine ; TSH : thyroid stimulating hormone ; GHbA lc:

glycosylated hemoglobin;' P<0.05.
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Table 4 Correlation analysis between PLT, NEUT, LYM, MONO, NLR, PLR, MLR and GHbA1c in late pregnancy

[tems PLT NEUT LYM MONO NLR PLR MLR
T, 0.128 -0.026 0.089 0.007 —-0.049 -0.021 -0.059
GHbAlc
P 0.014" 0.612 0.085 0.894 0.347 0.688 0.257

PLT: platelet; NEUT: neutrophil; LYM: lymphocyte; MONO : monocyte; NLR : neutrophil lymphocyte ratio; PLR: platelet lymphocyte ratio;

MLR : monocyte lymphocyte ratio; GHbA 1c: glycosylated hemoglobin ;' P<0.05.

T iR B 3 28 0 R AR A S HB K P 3 0l R
24.4% , 2 92 [F CDC AR AL IE J5 22 11134 87.3%
REAEIF S R B f TR AT A AR RIS, &
Vi, DXOG) A B HB ) 7 SR B R DR I A 1 A i
51000 K DL _E 8 N1 HB e B2 7 ] I R, DAk A
ERAG B2 ML BT 2 . A g SeARK 10 97 480000 118 ) 335 7
PR, HB MR B 25 Bl V4R T =5 i G . SR i A B
FEMR IR AF 5T X G K 300 o e b 0 VA 1 B, 4
3L, S HB /KPRl T R A b T R
ZRTCG X (P>0.05) , K48 520 HB /K V7%
I =M 2 5 I gt 2% 8 X (P<0.05) ,RBC.
MCHC Rl TH = 2 BT s, 2R A Gt 2 X
(P<0.05) . 4% M WHO #E7£" AR5 v 4 o 8 2 I
HB /K- % BAS 1E 7 HB /K- Bl v 3k T 52 F [t
P BT R B IR T b T 2R A G
B (P<0.001) . MO 2 OF5E " LB, A
AN [t DX N A [ 1 4 55 2 LA AN [A] HB ZKOF AR
i WHO F132 [E CDC 77 19 20 45K 1F HB b i 7
REANIE A T o Y 1 1 X N, AS TR) Vg 4 6 B £
S S5 AR I A G . BT & B R T R
s F N 2 PAS 25 # 58 f0 5 25 1 1 (endothelial
PAS domain—containing protein 1, EPAS1) N & f H
8 /I SNP (¥ fi5 A= 78 57+ 5 HB ¢ & 5 AR 38 A9 © A
SRR R A EPAST JE [R5 S T H A b
T, 33X P R R e NI I e VAR T 32 P 1) AR
PRAG I DR I v Vi A b DX e AR HB TG A 4 T v o
ARBIFFE X LA [R] ¥ A 8 AR 5 X G2 B AN B L 7 4
SRR, =L Z [ A AS BB =45 B A LR
Z R TLGIFE L (P<0.05) , 7 847 L1 i F
FEU I A K I PR A IE T S 12 I ) 4 R B B 2 0
5 R =45 Jm A 56, IR A Kk IO IE /T e 19 22
T HB KE5 87 A LS A (4 5 AH G, PRI [ b
T HB 7K F A B 1Bl 45 Ji 19 52 10 R 7] B A7 1E

AR, DA b5 54 7R Y ST S b TR AR T HB A
e XA RN — 2 S Iy ) .
3.2 WikEiER X TR AR BR Th AR

FCR BRI IR L AR B S OE 5 G Uk i 4 R ke
S EEAE R A R B R R ) e A2 ik B AR T 2
LI M S PR B AL S 2 A R R A R
PR 1M 5 b DX ) 2 224 b 19 48 B R G FRCIR IR R 19
S HRAE" . H TG T B A kb DX TG ]
45— () A R AH OC HOR IRV R 1 S 5 A e, W IE 1%
AN A A R R ML IX 30 163 4 IR 10 & (434
10 402 {51 /D% R % ) #4722 115 TSH By Rz, %2 B AH
LU T A At /85 RO, 9 75 #5102 TSH S8
LU 4 A4 o T R 850 A6 1 A 5 b X ST g
ARBEAH IR 78 Y [l AT 1 B 45 A 90 e S
Jir bl IX 4 R AH G HUR BRIER 2 B (E 0 B 22 5% A
AU R O A WA G F R i R A B SR )
{HSE RN RIGERFFE . ASBIFIE K I =
PR IX TSH Bl 48 7 e 2 R R a5 (P<<0.05) , =
ZH 2 0] TT3 . TT4 . TT4/TT3 2 R LG i & X (P>
0.05) , X $& 71 4 1= & 1T B X 4 00 B 30 R e A
KIEA M,
3.3 (EURREHASMNE M CBC.GHbA1c 5 HIR R If
BERYTE M

FROBR i1k S840 W Tt thyroidperoxidase , TPO )&
T R , 2 FUIR IR R A B e, H i 250
I ACHIF 9 2 o ) S 56 R B 1 ke = ] i 3 1o B
IC TPO 36 Pk , el B A A 1 i 2 FEIR AR B B
JEEAGL 1 5 M A R A, SR A6 1 o 4 A B0 P 9 AR
(7] BsF 2% 175 7 4 as i e e P B 3 IR A . HH
Wl B AR AL A B B A % /AR TR = b iz
Fge , FECE AR R JRE, NI A S
W™, Hu A5 58 & BTG % 1 Bk A IDA KRR
BEARL 25 B AL, X5 mT T 54T O I 18] 13 TT4 BRI,



1026 HlR AR 2 (R A2 ) 5 43%

TPO I PEREAR . H A Bkl = X 4 G 1A FOIR R 2 e
s M AL 1 R 58 A B . 4 B R = b X
FRARZS KT Wi 3 AR R T e 52 e A B9 , R B4k e
Z AR B i = 2 AT AR IR FT4 FIIK T4 /) T
PRI, i HB J& 22 L i A T4 2 i 3 415 T4
ACERY TN . TR, AR TR
D TPO (FT3  FT4 A5 , 25 18 58] 5 Tt e Vi 44 1 X T2
A GEIRA XS P& S5, 2 7= JE P R R 2 R I AR
B35 MELLHE) FRAT LIS A R e 1 21 S i CBC 4548
b 5 FUR AR T REHEAT T AH M 04T, IS HB
MCHC 5 TT4 5 1EAH I (P<0.05) , 15 A 4 I o 1) 552
DZE IS5 T4 KA G SRMTFRATT R AR AL
1EJ5 B HB 7K V-5 TT4 FF JoAH XM (P>0.05) , it —
A U AR B WHO T 58 A9 28 W P12 1 HB 7K A bk
HEIF— 2 1 TR T R0 e T 4 b DX N

WFFE > IR SR 2 RS K, Rl 2
NEUT B8 0. LYMAE A 1 40 A S 80— 45
B R AR S ) 32 B AL B 43 , 7RG AR E A
R SCHEAE A o PLT 7 BN 58 5 A1 90328 )2 1 v
R EEMVER ., NLR.PLR . MLR 1t 22 % 5F i
T R Z 0] ) Bl AT, A S — oI I PR 4 i s
B Rt G R B A AR X 2 R R
b AR %) T Bk 3T A SR B AE 9 B . AR
o, KSR FUR BRI 6B AN E i PLT 55 i R
SEFE R 4 NEUT .NLR .PLR \MLR 5 GDM 1 & Jii5 2

% 30k

(1] CEEgRAN T J5 HUR BRI IR 46 B ) (5F 2 i) 45822

Bgx, AR A N B 4, AR IR R S [ 7 R
SFEOras YRS HURBRBO 126 46 B (56 2 i)
[J]. AR 2208, 2019, 22(8): 505-506.
Ad Hoc Writing Committee for Guideline on Diagnosis
and Management of Thyroid Diseases during Pregnancy
and Postpartum (2nd edition) , Chinese Society of Endo-
crinology, Chinese Medical Association; Chinese Soci-
ety of Perinatology, Chinese Medical Association. Diag-
nosis and Management of Thyroid Diseases during Preg-
nancy and Postpartum (2nd edition)[J]. Chin J Perinat
Med, 2019, 22(8): 505-506.

[2] Shan ZY, Chen YY, Teng WP, et al. A study for ma-
ternal thyroid hormone deficiency during the first half
of pregnancy in China[J]. Eur J Clin Invest, 2009; 39
(1):37-42.

HH M B HA RS A —E . —BafE 4
T 5T 1) Meta 43 87 {2 7 48 O 301G T4 7K 7
5 GDM % YIAR O , HUIR R ) 66 b i A R R AR
FHAE 5 GDM % XS AH DG , 9K 17 4 4 30 FHOIR g 2 g
55 5 GDM &9 AR CHLHI A IR AE o T
R TR AR ML IX 48 K 3 AARAT OGTT i 2, oA 14 4
3 GHbA1¢ 5 PLT .NEUT.LYM .MONO .NLR .
PLR .MLR .TSH.TT4 .TT3 TT4/TT3 ¥ 174 5143
Br& 8, GHbAle 5 TT4 &2 i 4 & (P<0.05) , 54F
R B 491 PLT & 1 #1 5¢ (P<<0.05) , 5 NEUT . LYM
MONO NLR .PLR \MLR .TSH . TT3 . TT4/TT3 JCAH X
P£(P>0.05) . PLTZ 5HLAAR R 1k i A1 i #2T% 5L
7 20 Mo () R P R S AR EAS R A R
PLT BT A i Ma S/ INEL (EVs) , S 5400 28
B8] (438 1R, 5 GDM 835 1 L il IUBE T =5 A ¢, PLT
THEO v R B 2R K -

25 LT U G O i A ST HB 7K Y- Bif 1 4k
THEIAANE] B AR A AE G TR MR RGBT AR
T TSH 52 T R a3, T4k i BE R RE 0T 4 B 1 15 PP
ARMEAH I R A M o L Ui A A S0 3% 1l 541K T4
KA AR T4 5 PLT 5 GHbAle THE A K. %%
I K PLT 4845 5 HUR R D fig 5 % . GDM A7 A6 A8 ¢
PE A7 B B R A U B R R B 5 % . GDML Y 5
7

[3] Stevens GA, Finucane MM, De-Regil LM, et al. Nu-
trition Impact Model Study Group (Anaemia). Global,
regional,, and national trends in haemoglobin concentra-
tion and prevalence of total and severe anaemia in chil-
dren and pregnant and non—pregnant women for 1995-
2011: a systematic analysis of population-representa-
tive data [J]. Lancet Glob Health, 2013, 1 (1) :
el6-25.

[4] Gao C,Sun X, Lu L,et al. Prevalence of gestational dia-
betes mellitus in mainland China: a systematic review
and meta—analysis [J]. J Diabetes Investig, 2019, 10
(1): 154-162.

[5] Woolcott 00, Ader M, Bergman RN. Glucose homeo-
stasis during short—term and prolonged exposure to high
altitudes[ J ]. Endocr Rev, 2015, 36(2): 149-173.

[6] McleanE, Cogswell M, Egli I, et al. Worldwide preva-



"
g

6 1Y) R, 45 O g P TAT M DX 0 i WG S0 4 10 240 35 A I 212 1 2% R AR S BE AR SCERIE 5

1027

(7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

lence of anaemia, WHO Vitamin and Mineral Nutrition
Information System, 1993-2005[J ]. Public Health Nu-
tr, 2009, 12(4): 444-454.
BT, RO, X, 2. PEEZ2012—20164F
TR AR ZR 1 B IR B Meta S3HT [T ). HRAE T B B 2
Zkiki, 2018, 52(9): 951-957.
Zhao SY, Jing WZ, Liu J, et al. Prevalence of anemia
during pregnancy in China, 2012-2016: a Meta—analy-
sis[J]. Chin J Prev Med, 2018, 52(9): 951-957.
T, INEE, TRLE, &5 . v AR 23 9ul i 4 e 30 Bk ke
Z AR 1M R A A P A ()], P AR R A
&, 2018, 53(11): 761-767.
He GL, Sun X, Tan J, et al. Survey of prevalence of
iron deficiency and iron deficiency anemia in pregnant
women in urban areas of China[J]. Chin J Obstet Gyne-
col, 2018, 53(11): 761-767.
W, 258, stk &5 PR i RN R 22 10
MALEE KR ()], AR R 22 208, 2014,
48(5): 396-400.
Kang YJ, Li FZ, Dang SN, et al. Study on the Hemo-
globin levels among the Tibetan pregnant women in ru-
ral Lhasa [J]. Chin J Prev Med, 2014, 48 (5) :
396-400.
Storz JF. High—Altitude Adaptation: Mechanistic in-
sights from integrated genomics and physiology [J].
Mol Biol Evol, 2021, 38(7): 2677-2691.
Gonzales GF, Rubin de Celis V, Begazo J, et al. Cor-
recting the cut—off point of hemoglobin at high altitude
favors misclassification of anemia, erythrocytosis and
excessive erythrocytosis[]]. Am J Hematol, 2018, 93
(1): E12-E16.
Sarna K, Brittenham GM, Beall CM. Current WHO
hemoglobin thresholds for altitude and misdiagnosis of
anemia among Tibetan highlanders [J]. Am ] Hema-
tol, 2020, 95(6): E134-E136.
Storz JF', Scott GR. Phenotypic plasticity, genetic as-
similation, and genetic compensation in hypoxia adap-
tation of high—altitude vertebrates [J1. Comp Biochem
Physiol A Mol Integr Physiol, 2021, 253: 110865.
Gassmann M, Mairbdurl H, Livshits L, et al.The in-
crease in hemoglobin concentration with altitude var-
ies among human populations [J]. Ann N Y Acad Sci,
2019, 1450(1): 204-220.
Jeong C, Witonsky DB, Basnyat B, et al. Detecting
past and ongoing natural selection among ethnically Ti-

betan women at high altitude in Nepal[ﬂ. PLoS Gen-

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

et, 2018, 14(9): e1007650.

FRIRHE, JE I, BRI T, A5 . D b DX A 1 R 4
U B 300 1M1 21 2 K P B 5 A iR 45 R B9 R SR
[J]. AR = B2 A0, 2022, 25(3): 161-168.
Han ZY ,NIMA, Chen XY, et al. Maternal hemoglobin
levels in the third trimester and its correlation with
pregnancy outcomes among rural residents in Tibetan
Plateau [J]. Chin J Perinat Med, 2022, 25 (3) :
161-168.

WIERE , M5, FRIRH, & amaRMXE
B 4 L 2 1009 AR R BROCR T A K oA [0 ).
NSRRI, 2019(11) : 962-968.

Xie ZY, Li GR, Chen JJ, et al. Screening and analy-
sis of the serum thyroid stimulating hormone (TSH) of
rural pregestational women in Yunnan province [J].
Chin J Endocrinol Metab, 2019(11): 962-968.
JARRFER, K5, R, 55 . b A X A R 1
L HARIR A SRR S H EIE EAT e L],
TALMEEERTST . 2021, 32(3): 465-469.

Zhou XY, Zhang H, Zhu ZP, et al. Research progress
on the reference value range of thyroid related hor-
mone during pregnancy in different regions of China
[J]. Chin J] Woman and Child Health Res, 2021, 32
(3): 465-469.

MU, SRR T, RSO . ki = X T A S AR R
THRER e W S E e (U], [ B 0 i AU 2R
2021, 41(1): 24-27.

Lin JJ, Cai XX, Zhou JX. Research progress of the ef-
fect of iron deficiency on thyroid function during preg-
nancy [J]. Int J Endocrinol Metab, 2021, 41 (1) :
24-217.

Hu X, Teng X, Zheng H, et al. Iron deficiency with-out
anemia causes maternal hypothyroxinemia in pregnant
rats[ J]. Nutr Res,2014,34(7) :604-612.
Moreno—Reyes R, Corvilain B, Daelemans C, et al.
Iron Deficiency is a risk factor for thyroid dysfunction
during pregnancy: a population—based study in Bel-
gium[J ]. Thyroid, 2021, 31(12): 1868-1877.

De Luccia TPB, Pendeloski KPT, Ono E, et al. Un-
veiling the pathophysiology of gestational diabetes:
Studies on local and peripheral immune cells [J].
Scand J Immunol, 2020, 91(4): e12860.

Luo J, Wang X, Yuan L, et al. Association of thyroid
disorders with gestational diabetes mellitus: a meta—

analysis[]]. Endocrine, 2021, 73(3): 550-560.

(8 & #)



