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ABSTRACT

Chromosomes contain genetic material and
responsible for the control and transmit of the genetic
information from parents to offspring. The chromosomal
abnormalites can cause a risk to the physical
conditions and mental disorders. This study reported
the incidence of the chromosomal abnormalities in Thai
pregnancy and also the maternal age factor associated
with the chromosomes abnormalities. Retrospective
reviews of the amniocentesis database from the
Medical Genetics Center between December 2012

and September 2014 were analyzed in total of 8,960

cases. The incidence study was performed using
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Logistic regression to analyze the fetal chromosome
abnormalities according to the advanced maternal
age. The results shown that 304 amniotic fluid cases
were the chromosomal abnormalities (incidence rate
= 3393), including 195 cases of karyotype abnormalities
(incidence rate = 21.76), 41 cases of structural
chromosome abnormalities (incidence rate = 4.58),
and 56 cases of normal variants (incidence rate =
6.25). The most common of numerical chromosome
abnormalities was a trisomy 21 (incidence rate =
11.5), whereas the trisomy 18 was a rare case
(incidence rate = 4.91). On the other hand, the most
common of structural chromosome abnormalities was
the translocation (incidence rate = 1.79). However, the
rate of chromosomal abnormality incidence in
pregnancy, such as the trisomy 21, trisomy 18,
47 XXX, and the numerical chromosome abnormalities
shows statistically significant correlated with the

advanced maternal age (p<0.05).
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Table 1 Number and incidence of normal chromosome variants.

Patient Percentage Incidence
Normal variants

number (n=56) rate
46,X,inv(Y)(p11.2911.23) 16 28.57 1.79
46,1gh+ 3 5.36 0.33
46,6ph+ 2 3.57 0.22
46,9gh+ 4 7.14 0.45
46,inv(2)(p11.2;913) 1 1.79 0.11
46,inv(9)(p12913) 29 51.79 3.24
46,inv(1)(p13921) 1 1.79 0.11
Total 56 100 6.25

Values are presented as number (incidences per 1,000).

Table 2 Number and incidence of chromosome abnormality found in amniocentesis in pregnant Thai women.

Patient Percentage Incidence
Chromosome abnormality

number (n=248) rate
Numerical chromosome abnormality 195 78.63 21.76
Structural chromosome abnormality 41 16.53 4.58
Numeric and structural

12 4.84 1.34

chromosome abnormality *
Total 2438 100 27.68

*

Numerical and structural chromosome abnormality shown all in one pregnancy case, Values are

presented as number (incidences per 1,000).
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Table 3 Number and incidence of numerical chromosome abnormality.

Numerical chromosome Patient Percentage Incidence

abnormalities number (n=195) rate
45X 10 5.13 1.12
47 XXX 7 3.59 0.78
47 XXY 10 5.13 1.12
47 XYY 2 1.03 0.22
47,+13 10 5.13 1.12
47,+18 44 22.56 4.91
47,+21 99 50.77 11.05
Mosaicism 11 5.64 1.23
Others 2 1.03 0.22
Total 195 100 21.76

Values are presented as number (incidences per 1,000).

Table 4 Number and incidence of structural chromosome abnormality.

Structural chromosome Patient Percentage Incidence

abnormalities number (n=41) rate
Inversion 6 14.63 0.67
Translocation 16 39.02 1.79
Deletions 2 4.89 0.22
Additional material of unknown origin 6 14.63 0.67
Robertsonian translocation 6 14.63 0.67
Marker chromosomes 3 7.32 0.33
Others 2 4.89 0.22
Total 41 100 4.58

Values are presented as number (incidences per 1,000).

Table 5 Number of specimen and incidence of chromosome abnormality by hospitals

Hospital Specimen Chromosome Incidence

number abnormalities number rate
Maharaj Nakhon Si Thammarat 1,051 23 21.88
Chonburi 997 36 36.1
Phatthalung 862 41 47.56
Sapphasitthiprasong 830 49 59.03
Thammasat University 526 16 30.41
Thaksin 505 13 25.74
Total 4,024 178 21.18

Values are presented as number (incidences per 1,000).
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Table 6 Number and incidence of numerical chromosome abnormality by maternal age older than 35 years.

Numerical chromosome abnormality (incidence rate)

Age

(yr) No- 45X 4T XXX  47XXY  47TXYY  47,+13 47,418 47,421 Mosaicism  Others Total
35 1,272 0 (0) 1(0.79) 0 (0) 1(0.79) 0 (0) 3 (2.36) 8 (6.29) 2(1.57) 0 (0) 15 (11.79)
36 1,292 0 (0) 0 (0) 2 (0.31) 1(0.77) 0 (0) 1(0.77) 5 (3.87) 3(2.32) 0 (0) 12 (9.29)
37 1,164 0 (0) 0 (0) 0 (0) 0 (0) 1 (0.86) 3 (2.58) 10 (8.59) 0 (0) 1 (0.86) 15 (12.89)
38 896 0 (0) 1(1.17) 0 (0) 0 (0) 0 (0) 5 (5.58) 11 (12.28) 0 (0) 0 (0) 17 (18.97)
39 773 0 (0) 0 (0) 3 (3.88) 0 (0) 2 (2.59) 5 (6.47) 8 (10.35) 1(1.29) 1(1.29) 20 (28.87)
40 584 0 (0) 0 (0) 2 (3.42) 0(0) 1(1.71) 3 (5.14) 14 (23.97) 4 (6.85) 0(0) 24 (41.10)
41 412 0 (0) 3 (7.28) 1(2.43) 0 (0) 1(2.43) 3 (7.28) 7 (16.99) 0 (0) 0 (0) 15 (36.41)
42 284 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 3 (10.56) 5(17.61) 0 (0) 0 (0) 8 (28.17)
43 142 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1(7.04) 2 (14.08) 0 (0) 0 (0) 3 (21.13)
44 75 0 (0) 2 (26.67) 0 (0) 0 (0) 0 (0) 3 (40) 5 (66.67) 0 (0) 0 (0) 10 (133.33)
45 45 0 (0) 0 (0) 0 (0) 0(0) 0(0) 1(22.22) 1(22.22) 0 (0) 0(0) 2 (44.44)
46 19 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
47 6 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1(166.67) 0 (0) 0 (0) 0 (0) 1(166.67)

Total 6,964 0(0) 7 (1.01) 8 (1.15) 2(0.29) 5(0.72) 32 (4.60) 76 (10.91) 10 (1.44) 2 (0.29) 142 (20.39)

Values are presented as number (incidences per 1,000).

Table 7 Number and incidence of structural chromosome abnormality by maternal age older than 35 years.

Structural chromosome abnormality (incidence rate)

Age Additional
(yr) Ne- Inversions  Translocations  Deletions material of Robertsonian Marker Others Total
Unknown Translocation ~ chromosomes
Origin
35 1,272 2 (1.57) 3 (2.36) 0(0) 0(0) 0(0) 0(0) 0 (0) 5(3.93)
36 1,292 1(0.77) 2 (1.56) 0(0) 0(0) 0 (0) 0 (0) 0 (0) 3(2.32)
37 1,164 1 (0.86) 2 (1.72) 1 (0.86) 2 (1.72) 0 (0) 0 (0) 0 (0) 6 (5.15)
38 896 0(0) 1(1.12) 0(0) 1(1.12) 0 (0) 0 (0) 0 (0) 2 (2.23)
39 773 0(0) 3(3.88) 0(0) 0(0) 0 (0) 1(1.29) 1 (1.29) 5 (6.47)
40 584 0 (0) 0(0) 0 (0) 0 (0) 0 (0) 0(0) 0 (0) 0 (0)
41 412 0 (0) 0 (0) 0(0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
42 284 1(3.52) 0(0) 0(0) 0(0) 0 (0) 0(0) 0 (0) 1(3.52)
43 142 0 (0) 1 (7.04) 0 (0) 0 (0) 1(7.04) 0 (0) 0 (0) 2 (14.08)
44 75 0(0) 0(0) 0(0) 0 (0) 0 (0) 0(0) 0 (0) 0 (0)
45 45 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
46 19 0 (0) 0 (0) 0 (0) 0(0) 1 (52.63) 0 (0) 0 (0) 1 (52.63)
47 6 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Total 6,964 5(0.72) 12 (1.72) 1(0.14) 3(0.43) 2(0.29) 1(0.14) 1(0.14)  25(3.59)

Values are presented as number (incidences per 1,000).
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Table 8 Coefficients and standard errors of logistic regression equations* for chromosome abnormality by

maternal age older than 35 years.

Constant term

Maternal term

Parameter

A SE B SE  Odds ratio 95% CI p-value
Trisomy 21 -11.642  1.584 0.186 0.04 1.204 1.113-1.304 <0.001
Trisomy 18 -15.711 2.303 0.267 0.058 1.306 1.166-1.463 <0.001
47 XXX -20.214 4634 0.341 0.114 1.407 1.125-1.758 0.003
47 XXY -12.218  4.955 0.145 0.128 1.156 0.900-1.485 0.255
47 XYY -28.869  30.589 1.019 0.861 0.361 0.067-1.954 0.237
Mosiacism -5.976 5.091 -0.017 0.135 0.985 0.756-1.283 0.911
Numerical -11.448  1.169 0.197 0.03 1.218 1.149-1.292 <0.001
chromosome
abnormality

*Model y = exp(atbx),where x = maternal age in years at time of amniocentesis and y = incidence of the

chromosome abnormality, 95% CI = 95% confidence interval and p-value < 0.05 (ﬁ’lf 81, 2558, Park et al., 2010)

nnmdnsuaadliidiwinegvesnIand
anuFNAuSNUaNNRAaUndvadlastulouigisiuan
VT Nk AAN1IEna uaziduanuralnd
fsnunsonuldves 1ou trisomy 21 Wag trisomy 18
fauanuradndvedlasiulonigilaseainebiny
ANUFINUINIETAN U YVBINNIN Fyonaiaan
anufaUndveslasluloudslassanlidldiiaan
mimﬁﬁmqmmm'a’mLﬁ@a'mmivlﬁ%'ua'mﬁm%%a
vsenfidunincvasanuiaUndvaslaslalowds
Tassaroniug wiaenaiaduldies (aus, 2546)
asmvlﬁﬁmumimﬁﬁmqﬁzami 35 Baulyl ﬂ'&LﬂuQﬁ
flanudsdanInInsssmInfidianuialnivas
Taslulowuaziiardunisilosnwnisaaaanisnid
anufadndvaslasluloulaoiilildaalaiu nij
ﬁy‘amsﬁnmwslﬂ'ssvlﬁ%‘uﬂﬁmnﬁ@ﬂiaaLﬁ"ammm
HuadannsasnssAnisniienalanuialndves

Taslulay

asduanisdnm

NNMIANEIATIANLEAT aqﬂ'?mmiﬂimw
Antndvaslaslulouanmsamaiiansiinasiaas
nijvlnefiasassdivinty 33.93 wiaiiugd@nisol

anuRaUnavaslaslulauigisinin 139lasigsns

wazauRaUndvaslaslulounauivanylaluan
Un@ vinAu 21.76, 4.58 WAz 6.25 ATNEIOU Loy
auRaUndvadlaslulauiisiwinin Uy INAga
ldun trisomy 21 s89838 T4 trisomy 18 &IuANY
?mﬂﬂamaﬂﬂﬂaﬂsﬁuL%ﬂmm%’waﬁwumﬂﬁq@ leun
translocation WRZWUINITINEILIAFTINENTUTERIA
@ v a A ' & A
TinTaguainsoid Fiagluizaiuinnag
Qs A A a o wn 6
ariusanidoaniiosasdszinalnoiidamadanisal
anuAaUndvaslaslulouuinige uazdnswuin
é’quﬁ'?mﬁnimwﬁ@ﬂﬂamaﬂﬂﬂuiﬁnu‘*ﬁﬁ@
trisomy 21, trisomy 18, 47, XXX WazANURAUNAVD
TaslalaraiTad 1w fanudunusiuag eI
dl QI J [l = o L= aAa g; dq’
MAnIned9insdALNNEna nansdnuluaied
sz ldgnismuuanislunmsudly msaiuquuaz
fasnunisasaanisnniainuiaUndvaeslasiuloy
' A « & A o
da'ld Seazidudszlusiad1abidon1sAanTaduas

MIATIIRIRLNIINNOUARDA

naanssnlsene
VBYDUNTZA b quﬁﬁuﬁqma@fmﬂmﬂﬁ
NIUNNUNIUAT ﬁﬂﬁlﬁmwmgmm:ﬁmm%ﬁami

HaUIBN



56 Thai J. Genet. 2015, 8(1) : 46-56

LaN§1591999

iy gnanuTuana (2558) N133LATIZA Logistic
Regression Fo1UwItewnAnsINAIEa T
URIINDNRATUATUNTI LI@. LBNAITANTUTTENY
Lmﬁi\‘i“ﬁlm: http://rlc.nrct.go.th/ewt_dl.php?nid=701
(WNTAN 2558).

ALY WILRTT LTFAWA WadunT 9381 9nasu gl
1350k Aluse  FHane 3932 UTILIA WINIA Sy
Uszia33 (2551) walaslalonainnisasralfaa:
dszaunsai1s U vaslsanenunassvanuasuns
Thai J Genet 1: 146-162.

awssme Wiasy  (2556) saaTiliouazdlulnadn
ﬂ@ﬂnﬁlumﬂ%mmm:mmﬁmﬂéjm{ﬂm Thai J
Genet S: 17-22.

ek 189318709 (2553) AzUNIATIUINNNTIANE
‘L{m%ﬂ@ﬂl%ﬂ'é‘w,%mmmﬁqamw?mﬂmméﬁu
Buddhachinaraj Med J 27: 495-501.

g53n3al SWad  aTeann TBnT 3R qunIE
(2556) Na"]JE]\‘lﬂ’]ﬂﬁ/ﬂ’ﬂNfLLﬁa@%gdﬂ‘iiﬁﬁL‘fl"]‘%’i_l
N1703196ANTAINIINNFN8IN1TANIH
WIsufgusznitemsliddIneuuualIdeda
warmaldaedaneiaiumslddSnesnuuude
IV UATBNIITANT 31: 245-252.

DT AUATIUI (2546) WTANEATUYE] (Ruriass
f2). &uinfRan Winduandiaasianuaingu,
NN,

oY 3239013 wIANwaL LIUID RIzwa 289 ursvay
Bufiu (2556) ANUTNVINA HRURITIAETIE e
ﬁ]'mmﬁmaaé’@maamﬁag@mm‘lummﬁwuﬁ
mamilanaussvadlszinalng Thai J Genet
2013, S: 156-159.

Kim YJ, Lee JE, Kim SH, Shim SS, Cha DH (2013)
Maternal age-specific rates of fetal chromosomal

abnormalities in Korean pregnant women of

TR 32 IINT LA

advanced maternal age. Obstet Gynecol Sci
56:160—166.

Luthardt FW, Keitges E (2001) Chromosomal
Syndromes and Genetic Disease. Wiley Online
Library.

Ocak Z, Ozlii T, Yazicioglu HF, Ozyurt O, Aygiin M
(2014) Clinical and cytogenetic results of a large
series of amniocentesis cases from Turkey:
Report of 6124 cases. J Obstet Gynaecol Res
40: 139-146.

Park 1Y, Kwon JY, Kim YH, Kim M, Shin JC (2010)
Maternal ~ Age-Specific  Rates of Fetal
Chromosomal Abnormalities at 16-20 Weeks’
Gestation in Korean Pregnant Women =2 35
Years of Age. Fetal Diagn Ther 27: 214-221.

Sener T, Mehmet Y, Ibrahim S, Haktan BE, Ragip AA,
Metin I, Abdulgani T (2014) Retrospective analysis
of 1429 cases who underwent amniocentesis and
cordocentesis. Perinatal J 22: 138-141.

Shaffer LG, McGowan-Jordan J, Schmid M (2013)
An International System for Human Cytogenetic
Nomenclature (2013). Cytogenet Genome Res,
Basel Karger.

Yaegashi N, Senoo M, Uehara S, Suzuki H, Maeda T,
Fujimori K, Hirahara F, Yajima A (1998) Age-
specific incidences of chromosome abnormalities at
the second trimester amniocentesis for Japanese
mothers aged 35 and older: collaborative study of
5484 cases. J Hum Genet 43: 85-90.

Zhang YP, Wu JP, Li XT, Lei CX, Xu JZ and Yin M
(2011) Karyotype analysis of amniotic fluid cells
and comparison of chromosomal abnormality rate

during second trimester. Zhonghua FuChan Ke

Za Zhi 46: 644-648.



