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Clinical value of serum folic acid, homocysteine and vitamin
A levels to predict birth defects in the second trimester

HU Yaqji, YOU Fengzhi, HAN Ning, ZHENG Yuanke, MA Qian

(Department of Gynaecology and Obstetrics, Third Affiliated Hospital of Zhengzhou University, Zhengzhou 450052, China)

Abstract

Objective: To explore the clinical value of serum folic acid, HCY and vitamin A in predicting pregnant women with
birth defects. Methods: A total of 300 pregnant women were enrolled from September 2017 to May 2019 at the Third
Affiliated Hospital of Zhengzhou university, including 100 cases with abnormal fetal structure but no chromosomal
abnormalities found in prenatal diagnosis, and 200 normal cases who underwent prenatal examination. Serum folic
acid, Hey and vitamin A levels were measured to compare the predicting significance for birth defects. Results: The
serum levels of folic acid, Hcy and vitamin A in the pregnant women with birth defects were significantly different
compared with normal pregnant women (P<0.0S). Folic acid and vitamin A were protective factors for birth defects,
whereas HCY was a risk factor for birth defects. The area under the ROC curve (AUC) of the combined detection

for birth defects was 0.747, and the specificity was 79.0%. Conclusion: Serum folic acid, Hcy, and vitamin A have
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higher clinical value for the combined prediction of birth defects, but the optimal prediction cut-off value needs to

be supported by a study with larger sample size.
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Table 1 General clinical characteristics and serum Hcy, folic acid and vitamin A levels

ZH 5 n SRy 2 il i 2 Hcy/(umol-L™) MR/ (nmol-L™) e KA
JRBIZH 100 28.50 (26.00~32.00) 16.86 (16.29~17.86) 7.54 (5.72~8.98) 26.35 (19.12~41.58) 0.44 +0.08
XHHEZH 200 29.00 (27.00~31.00) 16.86 (16.18~17.70) 6.56 (5.30~7.70) 30.57 (23.03~45.63) 0.51 +0.09
p 0.731 0.434 0.04 0.007 <0.01
F2 MR R B A U B F 33 H & sk pE e i E
Table 2 Predictive value of serum indicators and the combined index for birth defects
il T AAE AUC REE /% RESBE /% 959%CI AR (=
Hcy 6.050 0.620 72.0 51.0 0.554~0.687 0.230
IR 24.685 0.595 45.0 72.5 0.525~0.665 0.175
Hi - EA 0.445 0.713 56.0 76.0 0.650~0.775 0.320
Hcy+M i 0.700 0.648 52.5 73.0 0.583~0.713 0.255
Hey+4E4: KA 0.676 0.736 66.0 68.0 0.662~0.782 0.340
IR+ 4k KA 0.625 0.719 61.0 73.0 0.658~0.779 0.340
IR+ 4k E A+Hey 0.720 0.747 57.5 79.0 0.690~0.800 0.365
ROCHHZE
I
— IR
— ik %
HCY
—— HCY+MiR
HCY+4EE A
— YR AR
R+ 4 ZA+HCY
BHY

0.0 0.2 0.4 0.6
1455k
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Figure 1 ROC curves of Hcy, folic acid, vitamin A and the combined index for predicting birth defects

3 itie

A B 2 B0 R AL RVE S5 5R , Hey
. MERREEAR . ZEAR R AGRZ B0 A B Y S
W KBS A B KRS A G, Rl 44
FHez , )R- B DR R
TE N 1Y 22 B 2 A= 22k 58 500 7] LABT 1k KR 43 (£990% )
M2 LG (neural tube defects, NTD) L M GK

0.8 1.0

PECIE B B 1 LU ] (29409 ) o I T2 A FEE 4 185 I (1)
AW A L, Sy — B A A B A i e 7 B 3L
TR RIS, e R B2 e AR 14 AL FIDNA
AL AR AT S i R IR S AN SR 23 B Ik s-
P D S R A 7 R Ak, O 3 SR 2R R
RS

Hey y B AT M TR PE R & B AL TR, REA
W2 e 25 FP R I e A A ity o Al 32 20 P Al



Z T TR L [ BRSBTS T AR SRIE IR RO (. SRR, 4 1201

o 1) W AR . Hey e FRAR AL L (I, 4
A RBLIAE AT AME T, AL O S
2) 5 iAbiRTE . HeyLh4E2E BN Al , 71 IDE il Fit
WML T, 522 R AR5 Uk, (45 e A
Tk i 065 P ARG, 0 T T R P AR ol e
R B d U 2352 e Hey I FH AL, (A5 Hey Wk
JERG S . HeyfEHEPRIRB A h RIEEZEN, &
T A M R S GE , TR AT S R
T ALY, N2 i LA K AT, S35
Mg g 2" EANEI KRB Heynl
N DR AP 1A 1 5 K S 40 1 ot A R AR A T
(vascular endothelial growth factor, VEGF)IJZRik,
VEGF & JC 8 (9 100 45 A8 s 45 N, HERIK A T R
23 S EUR &L/ W IR M8 A2 Bz A, AT 2 i 2H 21
ML 43 A, A IR iR i i 2h 1 2 i AL, 3L
i DL 45 A 0 L 3 2 A1 S b, R g R U 2 AT
KRB FH o MR AT A S (R A G S R S
NTDS. AWFFEHT, o5 61 4 2 v 490 o 375 Pt 1 6 T (i
B SR ARG T o BRCZEL L o 091 2 2 e 30 0L T H ey RS T
IR m T IRE, ZERAgitEE L, K Ek
“MRBEZ . HeyBUR S AR BRI AOCH)” WA,
L?Peker%[g]ﬁ/ﬂééfﬁﬁﬁo

YL KA EBOE R —Fh TR E R R,
TE NG L& E B WA e b ol AR . B
FRUORW . Ziade R A A BER SRS A E
PR 2B A LR R NG 56, B s Rt
WESE: 7ERBURIGH], 4E4: RAS 5O 051
WRE , AR ABZ 2357 W 20 i A1k ot 21 2 3% 4
4 HEBAY 235 I BE W F AR IR G O I 2 & e
hTR A SAEH . BRI R Hox W
MRS DNAZE S HE N, ik kF SRR
SR, 4R RABLZ 2 P B Hox JE P Rk
NI 3 @ s R B 1 e R N I AL LZ e
W2 A 1 A A R AVKCF R IR, 7 AR R 2 1A
HU WAL T B IR, e FiRA R4eERA
= 55 H A= B AT DG I 2 0

ABIFFE 3A MLV 76 5 09 AS [ 26 & (B> IR
Hey/#EAEZFA, MHiR+Hey., 44 FKA+Hey, I
T2 + 4 1= 3R AXUAE bR B IR + 2 - R A+ Hey = 45
PR A ) fO i A B B A U Y, AR oK it
PR + 4t 4= R A+Hey — 48 bR 24 506 F000 13 A6 SR 1Y
AUC(0.747) FIFF 53 5 (79.0% ) {1 B¢ o 2 7 X H A i
B8 5B 1) T 447 1

i bRk, Zerp I e (R . Hey M4 AR
FA)Z ARG A BF iy A B A TN O .
TAHIE S I A B A R, RH BT i AR Y 0 AT

M i w5 E— 2P B 22l o ORI PR Bl B X R
WFFEAZAIE

S5 3k

Lo . )™ L AR BB 104E M ], S TR B2, 2008,
15(3): 810-812.

YUAN Xiaoxiang. Ten-year review of perinatal birth defects[]].
Practical Preventive Medicine, 2008, 15(3): 810-812.

2. Atta CA, Fiest KM, Frolkis AD, et al. Global birth prevalence of spina
bifida by folic acid fortification status: a systematic review and meta-
analysis[ J]. Am J Public Health, 2016, 106(1): e24-e34.

3. Czeizel AE, Dudas I, Vereczkey A, et al. Folate deficiency and folic acid
supplementation: the prevention of neural-tube defects and congenital
heart defects[ J]. Nutrients, 2013, 5(11): 4760-4775.

4. van Rooij IA, Ocké MC, Straatman H, et al. Periconceptional folate
intake by supplement and food reduces the risk of nonsyndromic cleft
lip with or without cleft palate[ J]. Prev Med, 2004 Oct;39(4): 689-94.

S.  Fekete K, Berti C, Cetin I, Perinatal folate supply: relevance in health
outcome parameters[ J]. Matern Child Nutr, 2010, 6(Suppl 2): 23-38.

6.  Barjaktarovic M, Steegers EAP, Jaddoe VWYV, et al. The association
of thyroid function with maternal and neonatal homocysteine
concentrations[ J]. ] Clin Endocrinol Metab, 2017, 102(12): 4548-4556.

7. Kobus-Bianchini K, Bourckhardt GF, Ammar D, et al. Homocysteine-
induced changes in cell proliferation and differentiation in the chick
embryo spinal cord: implications for mechanisms of neural tube defects
(NTD)[J]. Reprod Toxicol, 2017, 69: 167-173.

8. Latacha KS, Rosenquist TH. Homocysteine inhibits extra-embryonic
vascular development in the avian embryo[ J]. Dev Dyn, 2005, 234(2):
323-331.

9.  Peker E, Demir N, Tuncer O, et al. The levels of vitamin B12, folate and
homocysteine in mothers and their babies with neural tube defects[J].
Matern Fetal Neonatal Med, 2016, 29(18): 2944-2948.

10. Mitchell LE, Murray JC, O'Brien §, et al. Retinoic acid receptor alpha
gene variants, multivitamin use, and liver intake as risk factors for
oral clefts: a population-based case-control study in Denmark, 1991-
1994[J]. Am J Epidemiol, 2003, 158(1): 69-76.

11. Boyles AL, Wilcox AJ, Taylor JA, et al. Oral facial clefts and gene
polymorphisms in metabolism of folate/one-carbon and vitamin A:
a pathway-wide association study[ J]. Genet Epidemiol, 2009, 33(3):
247-255.

12, K, T, PR, 55, 4EA 3R ABLZ i B IR T I 27 4% 4
A mRNARFRFHIE [J]. thA2 LRI 4%, 2001, 39(7): 424-427.
GUI Yonghao, YU Qing, CHEN Lian, et al. Characteristics of

fibronectin mRNA expression in vitamin A deficient fetal rats with



1202

I PR 59 i 2 7, 2020, 40(S) http://Icblamegroups.com

heart malformation[J]. Chinese Journal of Pediatrics, 2001, 39(7):
247-427.

13, INF R, RIETE, XA, 45, dEtE RAMBEE FRAKCF 5 /0 RUIR
JEHOXHE K 235 I AH G HERIFIE [ J]. rh AR TR 2 24 e A, 2001,
35(6): 378-380.

ARSI A B, ARG, ST, R, ThA. A b i
TR | [ B e AR B 4k A R ATK T B TN 41 A= B B 7 I
RO T]. I RS BEZ4AE, 2020, 40(5): 1198-1202. doi: 10.3978/
j-issn.2095-6959.2020.05.020

Cite this article as: HU Yaqi, YOU Fengzhi, HAN Ning, ZHENG
Yuanke, MA Qian. Clinical value of serum folic acid, homocysteine
and vitamin A levels to predict birth defects in the second trimester[ J].
Journal of Clinical and Pathological Research, 2020, 40(5): 1198-1202. doi:
10.3978 /j.issn.2095-6959.2020.05.020

SUN Xiufa, ZHU Qinghua, LIU Gongping, et al. Correlation between
vitamin A and zinc nutrition levels and HOX gene expression in mouse
embryos| J]. Chinese Journal of Preventive Medicine, 2001, 35(6):

378-380.



