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[ Abstract |
aneuploidies ( SCA). Methods: Pregnant women who had karyotype analysis of

Objective: To analyze the impact of maternal age on sex chromosome

amniotic fluid in Women’s Hospital, Zhejiang University School of Medicine from
January 2014 to July 2018 were recruited. The association of the maternal age with fetal
SCAs was analyzed. Results: The incidence of 45, X in age group >34 — <38 was
lower than that of < 28 age group (P < 0.05). For the incidences of total sex
chromosome trisomy and 47, XXY in age groups 34 — <38 and =38 were higher than
age groups <28 and >28 —=34 (P <0.05 or P <0.01). The incidence of 47, XXX in
age group = 38 was higher than that in age group >28 -34 (P <0.05). However, the
incidence of 47, XYY had no differences among the four groups (P >0.05). After
excluding the high risk of sex chromosome abnormalities by non-invasive prenatal testing
( NIPT) , we found that for 45, X, the incidences of two groups with advanced age were
lower than that of < 28 year-old group of age group (P <0.05 or P<0.01), and
incidence in age group >34 — <38 was also lower than that in age group >28 -34
(P<0.05). The other results were consistent with those without excluding the high
risk of sex chromosome abnormalities by NIPT. Conclusion; Advanced age decreases
the incidence of 45, X, but increases the risk of sex chromosome trisomy, especially
47, XXX and 47, XXY.
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Table 1 Rates of sex chromosomal aneuploidies in different age groups
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>34~ <38 % 2317 6(2.59) * 8(3.45) 16(6.91) *# 8(3.45) 32(13.81) *#
=38 % 2634 10(3.80) 14(5.32)* 20(7.59) *# 5(1.90) 39(14.81) ™ #

5 <28 BHIILIK, " P<0.05, " P<0.01;5 >28 ~34 B4, *P <0.05,%P <0.01.
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Table 2 Rates of sex chromosomal aneuploidies in different age groups after excluding the high risk of sex chromosomal

aneuploidies by non-invasive prenatal testing

[n (%) ]

= ik
Ho5 n Fifk .45, X
47 , XXX 47 ,XXY 47 XYY & it
<28 % 2134 13(6.07) 4(1.87) 0 1(0.47) 5(2.34)
>28 ~34 % 2701 12(4.44) 1(0.37) 2(0.74) 4(1.48) 7(2.59)
>34 ~ <38 % 2269 2(0.88) ** 4(1.76) 11(4.85) *# 4(1.76) 19(8.37) *#
=38 % 2594 5(1.93) " 7(2.70)* 10(3.86) ** 2(0.77) 19(7.32) **

5<o8 I, * P<0.05, " P<0.01;5 >28 ~34 ZH L5, #P <0.05,"P <0.01.



<412 - WL R 2722 (242 0R) Journal of Zhejiang University ( Medical Sciences)

HEBR NIPT 487 M g% o 1A 5 5 s XU 22 10
Je , A i i AL G L e o ik = A i ke A AR
RETMADIEEIRA (P <0.05 8 P<0.01), H
KA L 47 , XXX 47 ,XXY F147 , XYY 52415
AERA 2 115 R 5 HERR NIPT ZRi—2, W3 2,

3 i i

PG R SRR T LA BAG ) LA PR 25 #4) Bl
Bl Nei-l O 17 & N P N i I R R e [ R N
FEHT A AN WOR A ) — IR NS, 7R
] R 28 L I LU 2R T R 2 BRI IR L
1) 5% M e R B A AT TP B, SR T, H A OC T+ 242
BEARAY 55 16 ) Ltk e e A A At A 2 AR XU 1Y) 6 3R
FHOCH SR 1 0 B AN G —, PRI, R R 2 2 [
(% R B TPl G LG (R R R A %
A= XU T ELA Bl T XA [R) AR 0% 1 22 7 i i A 7
A BRI A 5 AT

FRANEEAE B R IRAE T 1938 4F  JE T —
4 X YRR B A B R I B, HAE VS P e B
H & AR 172000 ~ 172500, B THRANEES
k5 AR L AR Wit s i, R i & AR
ARAEA sz O 2T T F I, AMJE I itk EL 40
b X g a4k O A JRURS: B AF 0% 15 i ifi 3
U SR I A 9 e W AR R Aotk & AR R L
45 X PGSR it AR SRR R R i 2
e )L 45, X B AAFK TIEE®RZ2E B
Ferguson-Smith 25 % P 4 22 10 v 45, X W &
A RBEA AR IS G RO RN [, A SCREORE R
45, X MR RTS8 2 5 A A AR i 522 7R OG
=38 HAEIAPIRIL 45, X I EERE T >34 ~
<38 H U KB ERAE YN IA S —
B 45, X IR RS A P T, A REARKEY K
FEA R RE

PEGL AR = AR LR B AR AL 4G 52 =2 SR IR P LR &
fiE EEMELR SRR HELR G AR . ASSCHERH R | 5
WP iR =Ry Bk R R m TAEm R 22
H, FETIRAFLR A IR e R = R b i o
W H FEAE R BEATFS 5 ER
SESLUHRAL, FRAT A B i 2 W RN iR L 47,
XXY Je Az KUK (B FRATTE e i 2 N Y LU O IR
UFSEAA A4 i LR A 47, XXY IXUR: 68 55
SRR ZR G AR bE 22 PR RREE G AR R] e/
LR XA AR P 52 1) = AR LA o 28 KRS o 7

7 ASCRORH R 47, XXX 7E >28 ~34 H4H
N & A Rl , 5 Carothers 2517 B 57 25 S 36 1 2
AR 30 2 B R L 47, XXX & A2 R ARM AT,
RIS FR AT % B, Bt A A P 36 4, 47, XXX 9 &
ARA TR ER 47, XXX 19 AR K
IR T EE Z RIS, 5, 5 Ferguson-Smith
U AE— B AR R AR LB 47, XYY K
Az 5 R R AR I B G R RO £ B v i 2 N
47 XYY By RAFREFBIE KA TR, %
B 2 1 AR S 6 L 47, XYY RAEF B EEA
Kt BT B — P KA,

i T e ARET AT NIPT 9 B 9 )k, NIPT 42
TP g A S e XU A L1t T RERE 2 Tt
FATPEEIFFENT G5 HEBR FIASHERR NIPT #2784
Yo (S i UG P 43 28 i o N EA T 583
GERRU PR EBR T 45, X FEA AR 4L &
AR PERANE SN, ARSI, X U] NIPT
SRR I G AR IS R AL 45, X A R,
PERBATHE ST BT BESE AT it L e e AR R A
TG A R I, HERR NIPT #2758 P e o 4k S
e KU IS L R ] (F T

g5 LA, A& B4R i i s 2 R AR L
45 X A A RS, 38 e L e ek = A e H
47 XXX Fl1 47, XXY B9 % A2 RUR , Ha 2 e 1
PRS0 e A SR F R 58 42 5 A I 1 M A 56 5
R o AWFFE R T A B 1 AR B 22 101

LG R IE A R R A R AR BR AR &
AT, 0T DL G- b S W 35 19 56 R | S XS i A
FEERMGUERAN T, (B ARBFREFEA R 7
At S REA A B, H A 5T S AE BE ML
RO PRI 58, F 98 A o o 8 22 10 1) 497 B
o IR A R CEE, B0 AE R s A AT S B
G LT AR A 7= AR A SR S B A e s
SEE Y B AR ST R v Y o A R SR AT R Y
KAERABE R T bR AR, AN, TR
ANTERE AR 5T A BEHEBR 22 7= IR AR AF IR AE IR
LR 2 i LA 5T Rk B LM Y fR
R LA BE S X BN R A LY RRFAT
T B — 2B Y KA &, I X6 4T 0% v 5 3 iR L
AR JE AR TR

&% 3k

[1] NIELSEN J M. Treatment of the common vascular



WL AE AR R R iR LR S O A AR AT AR XU

<413 -

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

hemiplegias[ J]. Cal West Med, 1938,49 (3) . 181-
182.

CAROTHERS A D, COLLYER S, DE MEY R, et al.
Parental age and birth order in the aetiology of some
sex chromosome aneuploidies[ J]. Ann Hum Genet,
1978 ,41(3) .277-287.

FERGUSON-SMITH M A, YATES J R. Maternal age
specific rates for chromosome aberrations and factors
influencing them: report of a collaborative european
study on 52 965 amniocenteses [ J]. Prenat Diagn,
1984 ,4 Spec No.5-44.

SCHREINEMACHERS D M, CROSS P K, HOOK E
B. Rates of trisomies 21, 18, 13

chromosome abnormalities in about 20 000 prenatal

and other

studies compared with estimated rates in live births
[J]. Hum Genet,1982,61(4) .318-324.
STEVENS-KROEF M, SIMONS A, RACK K, et al.

Cytogenetic nomenclature and reporting[ J]. Methods
Mol Biol ,2017,1541:303-309.
SAVENDAHL L, DAVENPORT M L. Delayed

diagnoses of Turner’s syndrome: proposed guidelines
for change[ J]. J Pediatr,2000,137(4) :455-459.
GRAVHOLT C H, JUUL S, NAERAA R W, et al.
Morbidity in Turner syndrome[ J]. J Clin Epidemiol,
1998,51(2) :147-158.
SMYTH C M, BREMNER W J. Klinefelter syndrome
[J]. Arch Intern Med,1998,158(12) :1309-1314.
TURNER H H. A syndrome of infantilism, congenital
webbed [T
Endocrinology, 1938 ,23(5) :566-574.

BONDY C A, Turner Syndrome Study Group. Care of

neck, and  cubitus  valgus

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

girls and women with Turner syndrome: a guideline of
the Turner Syndrome Study Group [ J]. J Clin
Endocrinol Metab,2007,92(1) ;10-25.
STOCHHOIM K, JUUL S, JUEL K, et al.
Prevalence, incidence, diagnostic delay, and
mortality in Turner syndrome[ J]. J Clin Endocrinol
Metab,2006,91(10) :3897-3902.

FITZGERALD P H. A mechanism of X chromosome
aneuploidy in lymphocytes of aging women [ ] ].
Humangenetik ,1975,28 (2) :153-158.
FITZGERALD P H, MCEWAN C M. Total aneuploidy
and age-related sex chromosome aneuploidy in cultured
lymphocytes of normal men and women [ J]. Hum
Genet,1977,39(3) :329-337.

JARVIK L. F, YEN F S, FU T K,
Chromosomes in old age: a six year longitudinal study
[J]. Hum Genet,1976,33(1) :17-22.

HEFFNER L J. Advanced maternal age--how old is
too old? [J]. N Engl J Med,2004,351(19) :1927-
1929.

BASSETT A S, CHOW E W, WEKSBERG R.
Chromosomal abnormalities and schizophrenia [ J ].
Am J Med Genet,2000,97(1) .45-51.
VISOOTSAK J, GRAHAM J M JR. Klinefelter
syndrome and other sex chromosomal aneuploidies
[J]. Orphanet J Rare Dis,2006,1:42.
ERICKSON J D. Down syndrome, paternal age,
maternal age and birth order[ J]. Ann Hum Genet,
1978,41(3) :289-298.

et al.

(A & 5 W 8]

EERBEER M ORCID

IR - AEE - W -

T 5T & 5 sk B 7R 15 (open researcher and contributor identifier, ORCID) 42 F 1% 2% 1155 A1 H 44 H W 4E 1 45

AT 2009 AF I [E] AR AN EL Y, HE SRR SCHR U A BT X R AR AT (DOT) 264U : DOT B STk Y B ik, — 3¢
—iIE; ORCID NBMHF A B AR B HIE, — A—iE, M AR FRIL ORCID i /E & 1% %68 53¢ https://orcid. org/, M5 S %
FRELORCID, ASTIM 2015 457 3 WAL MR (5 BAZ BRI ORCID, BI hitps://orcid. org/Ji5 16 fi%0F, W%E ORCID
0000-0002-9579-9593 , /£ # {5 B H5cJ& Ji I hitps ; //orcid. org/0000-0002-9579-9593



