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Study on the relationship between serum ferritin and preeclampsia
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[Abstract] Objective
of preeclampsia. Methods
ty check-ups in the Second Affiliated Hospital of Air Force Medical University from November 2018 to Octo-

To explore the relationship between serum ferritin and pathogenesis and severity

Retrospectively analyzed the data of 459 pregnant women who underwent materni-

ber 2019. According to whether preeclampsia occurred,they were divided into the preeclampsia group and the
control group. Using gestational diabetes mellitus (GDM) as a stratification factor, they were deeply divided
into the GDM -+ preeclampsia group,the simple preeclampsia group,the GDM group and the normal group. Se-
rum ferritin levels in the first,second and third trimester of each group were compared. Results There was no
significant difference in serum ferritin levels between the preeclampsia group and the control group in the
first,second and third trimester (P >>0. 05). In the GDM+ preeclampsia group,the levels of serum ferritin in
the second trimester [ (32.3£5. 7) ug/L vs. (22. 64+ 1. 2) ug/L] and the third trimester [(41. 647. 8) ug/L
vs. (24. 971, 0)pg/L] were significantly higher than those in the normal group,the difference was statistical-
ly significant (P<Z0. 05). Conclusion Elevated serum ferritin indicates the aggravation of preeclampsia,but it
is not the etiology of preeclampsia.

[ Key words | ferritin;preeclampsia;gestational diabetes mellitus;etiology;severity

T T 309 2 4 R 300 1 R B — B L 4R IR 20
Jil JE B U B O R Q4 R K T 140 mm Hg 3 &F
KK T 90 mm Hg) , [FIBHEA LUR 1 8% 2 30K 3
FRER : (D E AR, BIRE A/WLEFRK F 3% F 30
mg/mmol, 83 & F/ALEF K T 805 T 8 mg/mmol,
SORYUR I R 3 IR F A T 1 g/Ls (2) HoAh BE R %
EYREEAL. WIS E RS W L MR R Gt
KRE BB G S RERR A (iR LA K Z BR LB s ik £
T S SRRSO . TR AT R S8R,

EEB N BEEARC987—) , i B L W, B8 [ A 2 BT 5T

JELAGE A= JLAE T B 2 2 S A, 7 o g 0 BE L
BEREIRHE R A% ~8% . K E 5T £ W W 11 1)
ZIATE R B RO L4 . GBADEGESIN %5 5%
& BT U0 20 4 A v Bk LR I i T TR
TR 0 1E % 2210, SHATT 251 BF 57 2 W1 1 i 199 22
PERIES S A S I (R 2 7 -l e R -3 I T = i
B UL URZE 1A T 0 R AR K OF B AR T R R AR IR
741, GUTIERREZ-AGUIRRE %' B 5% ¢ W] 79K
HIHAA2 Tk B B R R T OE R AR 0 T i v R e 22

2 @E1EH . E-mail: fiilang@fmmu. edu. cn,



FTHRESF 2021 59 A% 50 %% 18 4

5o AR A VE 2 0 5E 2R B R0 4R 10 R I
B BRE AU R T IR R 2 At {H X s B 5 X
I8 4R B 1 KT 19 T 8 8, A 2 38 B 1T 42 40 1
HREAKET AR RRR L 2R, 44
ST B RS R HERR AR E S AT 40 2 T
BMZMIRA N E A, B AATA IS BT SO0 5
INUKCE A 4 5, 4 R 8% PR 55 (GDMD 1 & 96 2838 4
T B I meta MATIE R E A THE S GDM
RARA I, H2 e B AR Y, kB (AT 10 pg/ L
GDM 9 % % Rl 3 m 8 %6, K ik, A BF 5% 2R
GDM N 2, o Fr f B T A 91 22 10 5 1E
ZEATE AR R ) 0l T R R G AR R O L B R
BEUWF,
1 BREFE
1.1 —fF#

[l JBPE 43 B 2018 4F 11 H & 2019 4F 10 H & 7%
Be R 2450 B s e FAR 7= K O A 4 T I vE R A
Kl iy 459 B Z2 1A%k, A ABRME: (1) & ot ¥ A
B A TR AT 2 Wi bR E I GDM 2 Wi bR i 5 (2) T
MM s, HEBR AR M . (D) %R 2 ait S AV Y
ZoAA 5 (2) SRR WA 112 P v 00 R L FF LR CRR R A R
Wi (3D LRI ELESIE; (L) BRI, AR E=
G vy N2 ) R (L L A T L
1.2 F*
1.2.1 44

HR A 2 5 & A TR i 53 8 1R A 2H (0 = 32)
XL (n=1427), LI GDM J4r)2 R &, 550k F
P T AL R X B A TS 2 4L GDM A+ R i )
H(n=18), B [FE 4 3 GDM F1 7% 5 1 ; 28 46 1
AT (=14 , B IR AT ; GDM 4 (n =203) ,
B A GDM; iF % 4 (n=224) , B T AFA] 4 I 4 S I
1.2.2 ©Fs&aene

A RREEZE R (2 11~13 J&) ZEh I (2 24~
27 J) LM (42 30 ~ 33 JE) &5 E # kI 3 mL,
5000 r/min Z.0 10 min, W0 FIE W R A B AL %
FetaBE A Mk AT e L A I R B R e k. BRE A
F14) A6 I 7 5 e 4G 38 Bk B %8 = 4T L ] Cobas8000 4
AL A3 B AL, K63 7] A Elecsys Ferritin,
1.3 %itzan

K SPSS16. 0 3 4 #F 47 2045 23 A, 3 ot B8 kL LA
s Fon, BCR A ¢ R vH 808 R DU B S
RFRLILBRA X K. UL P<<0.05 WERASZIT
2 % e
2.1 FHRMNF—HAHIEK

FIRAII RN 7.0%(32/459) . T A 141
BMI 46 s A7k R B & F XTI, 2R A 5% &
X (P<C0.05), W5 1.
2.2 RN ERE R G KF LR

3179

FIR AT A X BR 2 A2 B vh g Ak & KR
B, 25 LG FE X (P>0.05), L 2,
x1 MRITF—MERILE

5iH ERCLIEE Xt B2 P
(n=32) (n=427)

SERY (T ts, %) 30.7+5.3 29.943.9 0.457

BMI(z %5, kg/m”) 30.443.1 27.443.2  <C0.001

ZaE (2t D 39.1+1.4 39.5+1.2 0.103

W4 £ (x £ 5, mm Hg) 149.84+11.1  120.34+8.7  <C0.001

3K (z =5 ,mm Hg) 86.2+12.8 73.94+8.0  <<0.001

A 2 (2 £, %) 37.30+2.84  36.5042.86  0.587

D-—RIK (G ts,pg/L) 2044103 2264132 0.396

1A (V) ] 25(78.1) 297(69.5) 0. 307

WA st L € 6) ] 0 0 —
ST .

x2 HARNEARZ2HEEAKFELLE (L5, pg/L)

Z 48] TRATHIH (n=32) X4 (n=427) t P

Zf B 73.94+11.1 55.1+1.8 1.676  0.103
Zh i 29.8+3.7 24.1+0.8 1.743  0.082
215 30 33.74+4.9 25.84+0.7 1.574  0.125

2.3 RUATREFHEEORFIILEK

T AT 41 A R4 b A 9 GDM A2 1A L Bl
(56.2% wvs. 47.5Y0) lWE, ZF G IT¥E XX =
0.904,P=0.342), GDM- T i W 20 22 vh 30 | 22 i
WEEAKFHE S TERA. ZRE5IT¥E X
(P<C0.05), L% 3,

3 SATRFAZBEGBEEKFELE (v +s,pe/L)

sy GDM+FHHm4l  PRairiNaiial GDM 4l EH 4
n=18) n=14) (n=203) (n=224)
Z R 88.2+17.7 55.5+9.8 56.0+2.7  54.242.5
Zirfiif 32,35, 7" 26.5+4.2 25.7+1.2  22.6+1.2
2530 41.6+7.8" 23.6+4.0 26.9+1.1  24.9+1.0
“P<<0.05, SIEW4IILE.
3 3t it

L R T FRATY S GDM [ B 5% &R
GDM Z2 084 il 1i5 9] K 2F % L FE B2 1 i 300 A A
PIW T IER 0. BT TR T S GDM
TE N B I REZE L L A MR SO | LA S B B R - I R
5 2R T [T B A% 48 45 7 IR A QPR AR T ZRaR L AR
GDM 5 4§ 39 i 1 & 595 7 S 9 HL ) 7 10 A3 36 ) g
A T HE % TG 2 I ) S T T B GDML 4 I
Oy B A SR YR R MU B . 53 A BT R L L R W
MREEGHE I A TR i) GDM /B3 8] B 2B 79 w400 119
BERTh i M AR R 4G & S 4 & GDM i kA&
TR YT A ST A R PRk g B 5T 4 2R 3R W
GDM 5 4 P 9 5 1L T 6 ¢ 2% %6 U0, HAH H. 2 00, B



3180

DLEEAIF S 0L T 4R R 5 T A A Sk, A AR
# &3 GDM R,

IR AT A R A R s R BIL TR i R A 5T
H BT HCB A R S T R L G AR R 2 UL 4T
IR R iR B AL TR R T L 2 o T S T 4R Y By
BE A R 28R A M O R R B . 4 Ok b 5 W iR 3%
W SR T A A AR G A DR R i A o o
i, M 25 X et B L 5 B TR B B S . T
7R T A 2 0 Pt A 32 R R A AR TS
PN 2 200 B 2 0 i 2 9 AR ™ T SRR R S
N AN Z R B, Fr A B E A BT .
AT B 55 €00 I 8 4 Uk Bh AL A 52 A v R A
ROEHLR FFR AR 18— b 35 0 M kA L - A 2 1
I8 ey R T Rk R v R L A I TR M ) L 4k
1117 6 M- B - £T V6 R e Th B O . B AL i i A
ZEAA MG B O N T2 i R T G 1 — 2 45 005 1M 4 Y
B A0, T8 S PR A, 350 {5 o ™ L Il T R AR
T

AWFFELL GDM Koy 2 AR #IT R o e . &
LT T & O GDM 22 i 1 5 &k B A 4 Bl 7E 42
9 2B S B B S T AE R A2 H (P <<0. 05) , I L 40 T
Ar .GDM 22 10 5 1E % 22 10 L i, 2 R R Ge 122 7 X
(P>>0.05), WA, T AT & 9 GDM 2210 1 95 1%
A B0 AT GDM. 284 o T A o v 2k R
F T 1o I AN 2 1 00 A 9 TR i R 0 o e M R
JE ) — 00 G AR

B AR A T R B LR B A IR &
s Bk 2R 1 IMAE 5 GDM A e B A o 4R
“ET AR AT RE S AT ORI O & RE A G, TN R A I A R
AR, HETA N . 7E HEBR TS 3h M 4 RE R L R L
MAMBEEREN WG, MBELREAKFERT
1000 pg/L 2Wroh gk 45, FRIE 2018 R 22 R Al
Z AR Aa e ) A IR AR L 2 00 L Ao v Ak B K R
/INTF 30 pg/ L, BER N AN FEIC R B 60 mg; 12 Wi B Y
SRR ME AT 4 1E . B R R A 8 oo R B 100 ~ 200
mg" . SE T I kB S R R DI DG A B 5 AR
2%, LR Z 80058 IA R 9 17 390 2 01 19 i 338 2k 2 K
SR T IE R 20 H A B ST R T
W2 B g E R S EF AN LS. TR
AR I 9 4 JE oy ol R % R (34 JE R AHG & Y (34
JE B LAJG ) 2 AU i 30 A o I R R R i g R
LA WEFE 0 R R kB T 2R 0 T R R R
T T I R TR R4 2 40 RN IE R 2R 4 X i ERIE T
2535 B AN L BP T A T2 10 0T R R KO S R
R P AR O

ABIEFE N A IV BK HE AT BE TE O HT I Y R
IR IS K PR E B L IR T B R R i R O
H T P A 8 7 L T DA R U R RO 4 14 i AT 3
KRR H T A AR 0 N e U 0 i T R B K
T DL T R R e AR . AR A R LR

FTHREF 2021 %9 A% 50 %% 18

L 2 2 b i R R KO R T 32,3 pg/L
ZE RN R E K RTS8 T 41,6 pg/L B, &
AH A P 4 R A o B TR 2R T, S R e L™
TETEE LR . A FH AN 2 A A I R K F
KT 41,0 pg/L B X 2 40 it e 45 6 7 A6 T 300
XA 9T 45 ARG .

B8 3 M A 2 M P T AN K 4 TR R R Y i Bk B
IKF/NTF 30,0 pg/L B4 T35 Y 4K L 10 &2 A 1l i
BRAR HKE L 2 1 E 2k R H K KT 300 0 pg/L i
AP IR AN, Y T BB K R T 41,6 pg/L
YR RN AN 3 A = I N = I E DR ]
T R BR B B ) A R Y O K E L R R 2 WL R
J7 . LB R R R AR IRZ, JRy . 28 3 U451 Ml IX
AR AR 24 Ml S 5 % FLARE G IT IR AR I 2R R b R
WIS E A S HEEE ., RFROAE —ER
BRAE L E X T T BT E GDM 221, B /8 BE A% 38 1 W
TN i 5 % B 11 KT Sfe T 95 g ) B R L R I R IR A=
A0S e o B AR AR

ZE BT IR L T R R T N R R
DAL 1717 A2 00 9 g ™ o R R A — T F AR bR, 2 2 o
Wi R R K R FEAE T 32, 3 pg/ L SR R
ML 4% 3 K K F ol %5 T 41, 6 pg/L B TR 590
AR TR RE L. 2R I R O kAR A K
T AT G A BN 38 T N I AR BE A A8 PR
PR AR

&% ik

[1] WEBSTER K,FISHBURN S,MARESH M, et
al. Diagnosis and management of hypertension
in pregnancy: summary of updated nice guid-
ance[ ] ]. BMJ,2019,366(9):5119-5126.

(2] ZFZER. 9 B 09 2 S, 43 28 B A Ik 4K 4
(0. b S RS 77 B 2 i 2018, 34 (5)
471-474.

[3] GBADEGESIN A,SOBANDE A, AGBARA ]
O, et al. Serum iron parameters among pre-
eclamptic and normotensive pregnant patients
in The Lagos State University Teaching Hospi-
tal,Ikeja, Lagos, Nigeria[ ] ]. West Afr ] Med,
2020,37(5) :445-449.

[4] SHAJI G N,BOBBY Z, DORAIRAJAN G, et
al. Increased hepcidin levels in preeclampsia: a
protective mechanism against iron overload
mediated oxidative stress? [J]. ] Matern Fetal
Neonatal Med,2020,2020:1-6.

[5] GUTIERREZ-AGUIRRE H C,GARCIA-LOZ-
ANO A J,TREVINO-MONTEMAYOR R O,
et al. Comparative analysis of iron status and

other hematological parameters in preeclampsia



FTHRESF 2021 59 A% 50 %% 18 4

[J]. Hematology,2017,22(1) : 36-40.
MANNAERTS D,FAES E,COS P, et al. Oxi-

dative stress in healthy pregnancy and pre-

[6]

eclampsia is linked to chronic inflammation, I-
ron status and vascular function[ ] ]. PLoS One,
2018,13(9):e202919-202932.

AIRES RODRIGUES DE FREITAS M, VIEI-
RA DA COSTA A, ALVES DE MEDEIROS

L,et al. Are there differences in the anthropo-

[7]

metric, hemodynamic, hematologic, and bio-
chemical profiles between late- and early-onset
preeclampsia? [J]. Obstet Gynecol Int, 2018,
2018.962872.

BRUNACCI F,ROCHA V S,DE CARLI E, et
al. Increased serum iron in preeclamptic women
is likely due to low hepcidin levels[J]. Nutr
Res,2018,53:32-39.

SUN C,WU Q J,GAO S Y, et al. Association

between the ferritin level and risk of gestational

[8]

[9]

diabetes mellitus:a meta - analysis of observa-

tional studies[ ] ]. J Diabetes Investig, 2020, 11

(3):707-718.

KATARIA Y,WU Y,HORSKJZAR P,et al. I-

ron status and gestational diabetes: a meta-a-

nalysis[ J ]. Nutrients,2018,10(5) ;621-635.

[11] 22— "%, 79 1 3 5 4 U 309 0% PR 9o 14 AH O 14
HrDJ. 4T VLIR K 2, 2018.

[12] EH, A SO RV 55 SRR IS PR s 5 4 3R 191
e L 5 s o FHLAIL i P A DGk [T . T B A A
JFE /3R 2, 2020,39(1) £ 63-66.

[13] & LA PRk B JRUEE 45 4 R W PR A8 4 IV
R WT R4S G 8 4 7K P 5 4 U & i s 25 5 Ak F1
eIk ¥ B OC & LT 1. il R RN S 5 B 2 Gk

[10]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

3181

2020,19(13):1355-1358.

SILVA ] V F,FERREIRA R C, TENORIO M
B,et al. Hyperferritinemia worsens the perina-
tal outcomes of conceptions of pregnancies with
preeclampsia[ J ]. Pregnancy Hypertens, 2020,
19:233-238.

HAN L,LIU X, LI H,et al. Blood coagulation
parameters and platelet indices:changes in nor-
mal and preeclamptic pregnancies and predic-
tive values for preeclampsia[]]. PLoS One,
2014,9(12) :e114488.

PR AL BE R AR ILTE R PR 5
W ARSI SE [T/ CD]. AR B AR BL 5 R
ST 24 ,2020,6(2) : 111-116.

HAE BE 25 23 I 7 B 2 0 23 7R R R AL 2R R AR
WO EHE B (2018) [T, P AR HI 7 B2 27 2R A
2018,21(3) :145-152.

SIDDIQUI T A,JALEEL A,HANAN M K, et
al. TIron
women [ ] ]. Arch Gynecol Obstet, 2011, 284
(3):587-591.

DUVAN C I,SIMAVLI S,KESKIN E A,et al.

Is the level of maternal serum prohepcidin as-

status parameters in preeclamptic

sociated with preeclampsia? [ J]. Hypertens
Pregnancy,2015,34(2) :145-152.

GOMEZ-GUTIERREZ A M,PARRA-SOSA B
E.BUENO-SANCHEZ ] C. Glycosylation pro-
file of the transferrin receptor in gestational i-
ron deficiency and early-onset severe pre-

eclampsia [ J ]. J Pregnancy, 2019, 2019:

9514546.

Wi fs B #1:2020-12-09 &[] B #1:2021-04-15)

(RS 3177 B0

patients with major depressive disorder associ-
ated with frequent emotion-oriented coping re-
sponses and hopelessness [ J ]. Neuropsychiatr
Dis Treat,2018,14(14):2331-2336.

BB R, BREA, AR, S5 30T 2 TR DU IR Pk
e 3R SRR T 0 RIS A A8 % R RN A BELT .
L BE A 24, 2017,31(8) 1 625-629.
AR, FARAE 2R, 5. A5 TEORD AR 2 3R 75 1
B Ak A8 57 1l R P v B A 280 RE PR [T ). 52 T
JIE G 2% i 2019, 22(1) : 105-108.

HALARIS A, CANTOS A,JOHNSON K, et

al. Modulation of the inflammatory response

[14]

[15]

[16]

benefits treatment-resistant bipolar depres-

[17]

[18]

[19]

sion: a randomized clinical trial [ J]. J Affect
Disord,2020,261(2) :145-152.

SRR TR AR SARAE B R IR R B S
PRAF RO SR FE [T ). FETE B 2%, 2018, 18 (6)
351-355.

s G L FRA LR, BRAR . R T OC IR R D) o 2R 2k
SR B 0 IS RE JHF RIS ML R IE FR 2 L B R 4 AL/
FLIEERMRLT ] bt BE 25 K424, 2018,
41(9):781-786.

XA, AR B PF R R EER [T BE AR
2018,23(30) :249-251.

Wi fs B #1:2020-12-27 &1 H 1 :2021-04-21)



