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ABSTRACT

Background: Advanced maternal age, history of abortion and/or bleeding in pregnancy are risk factors for the birth
of a chromosomally abnormal child. This study was done to find out their relationship especially in Down syndrome
(DS).

Methods: Retrospective observational study was done in children with DS and their mothers, from a major referral
institution in India over a period of 20 years. The prevalence of abortion/bleeding in pregnancy with the age of
mothers were analysed using statistical package for social sciences (SPSS) V20 software and compared in all the
cytogenetic profiles.

Results: In mothers less than 35 years 21.8% had abortion, 8% had bleeding and 4.5% had both abortion and
bleeding. In mothers more than 35 years 25% had abortion, 7.3% had bleeding and 4% had both abortion and
bleeding. Thus 34.5% had abortion/bleeding in mothers less than 35 years and 36.8% in those above 35 years. 15.25%
mothers were more than 35 years. When the individual cytogenetic pattern and the prevalence of abortion/bleeding
were analysed in maternal age group less than 35 years; a higher prevalence was seen in the non-disjunction group
(34.2%), followed by translocation (24%) and mosaic (21.42%). In maternal age group >35 years prevalence was
high, though not statistically significant, in the mosaic group (66.67%) followed by non-disjunction (43%).
Conclusions: Mothers with a history of abortion/bleeding and those above 35 years constituted 44.7%. Ideally all
pregnant women should be screened for chromosomal aneuploidies, but in resource limited countries screening
should be done at least in the above noted high risk groups.
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INTRODUCTION determine the exact cause of the abnormality. With
increasing gestational age, risk of pregnancy loss
decreases and is relatively low after 15 weeks of

Chromosomal abnormalities especially DS is one of the ASES )
gestation in a genetically normal fetus.*

most common causes of intellectual disability. The
incidence of DS in live births is approximately 1 in 733, o N
whereas the incidence at conception is more than twice The incidence of fetal chromosomal abnormalities

that rate, which is accounted by early abortions.® It is
estimated that in about 15 to 20% of clinically
recognizable pregnancies, chromosomal abnormalities
form the most common cause of spontaneous pregnancy
loss in the first trimester.?3 In most cases, it is too early to

increases with increasing maternal age, thus maternal age
is an important predictor in the risk of miscarriage. The
risk of miscarriage in women aged 20 to 30 years with
less than 20 weeks gestation is 8.9% and it increases to
74.7% for women over 40 years.® Prior obstetrical history
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of miscarriage is another important predictor in the risk
of early pregnancy loss. The risk of miscarriage is 20%
after 1 miscarriage, 28% after 2 consecutive miscarriages,
and 43% after 3 or more miscarriages.®

Cytogenetic analysis of chorionic villi can be done to
know the cause of fetal loss and to assess the risk of
recurrence.” Knowledge about the status of the fetus will
be helpful to the parents and their families to take an
appropriate decision. In countries where termination is
permitted (usually before 20 weeks only), a diagnosis
prior to that is absolutely essential. Mothers who wish to
continue with the pregnancy can be primed to accept the
child and initiate early interventional therapies.

Antenatal diagnosis is sparingly utilized, probably due to
resource constrain and lack of awareness amongst health
personnel. Only high-risk women were offered testing in
the past as only invasive tests were available. Non-
invasive screening tests are available now and it should
be offered to all pregnant women irrespective of age.
Antenatal tests available are of two types: screening tests
and diagnostic tests. Initially non-invasive screening
should be offered to determine the probability of having a
baby with chromosomal abnormalities, as it carries no
risk to the mother or fetus. If the screening tests show a
high probability, diagnostic tests should be offered, but
they are invasive and carry a risk of miscarriage (0.5%-
1%). The probability of having a baby with chromosomal
abnormality, especially DS, is arrived at by combining
maternal details and the results of the ultrasound findings
and serum markers.®

Antenatal diagnostic screening tests for aneuploidy
especially DS are as noted below:

Dual marker test (DMT)

This is a first trimester screening test and usually done
between 10 and 14 weeks of gestation.® Pregnancy
associated plasma protein A (PAPP-A) and free beta
human chorionic gonadotrophin (BhCG) are the markers
done in this test.*

Triple marker test (TMT)

This second trimester screening test is done between 15
and 20 weeks of pregnancy.'? Alpha fetoprotein (AFP),
total BhCG and unconjugated estriol (UE3) are the
markers used.™®

Quadruple marker test (QMT)

This is also a second trimester screening test done
between 15 and 20 weeks of gestation.!? AFP, total
3hCG, UE3 and inhibin A are the markers used. All the
above three tests calculate the risk for Trisomy 18,
Trisomy 21 and open neural tube defects.

Ultrasound markers for aneuploidies

An ultrasound marker is an anatomical finding which is
not an abnormality, it may be present in normal fetuses
too, but when present indicates an increased risk for fetal
aneuploidy. Several first and second trimester markers
are available.

Testing of cell free DNA

Cell free fetal DNA (deoxyribo nucleic acid) in maternal
blood represents extracellular DNA which originates
from trophoblastic cells.'* The cell free fetal DNA
represents only 3% of the total cell free circulating DNA
in early pregnancy, rising to 6% in late pregnancy; while
the majority of cell free DNA in maternal blood
originates from the mother.'> After delivery the cell free
DNA is rapidly cleared from the maternal circulation
making it specific to that pregnancy. If a fetus has Down
syndrome, there will be an increase in the quantity of
chromosome 21 in the maternal blood. The sequencers
are sensitive enough to detect even very small amount of
chromosome 21 with relatively little cell free fetal
DNA.*® The cell free fetal DNA screening test, which is
non-invasive, can be done at any time after 10 weeks and
it has 99.2% specificity and 100% sensitivity.*’

The present study was done to know the correlation
between maternal age, history of abortion, bleeding in
current pregnancy and its association with Trisomy 21,
which is the classical example of chromosomal
aneuploidy. It was also enquired whether antenatal
diagnosis was offered to the mothers during the
pregnancy.

METHODS

A retrospective observational study was done of children
with DS and their mothers who attended the DS clinic at
Baby Memorial Hospital, Calicut, Kerala state, India. All
cases between November 2000, when the DS clinic was
started and July 2020 were taken and de-identified by an
external party. The case records that had a proper data
recorded were included. The data considered were a
proper history, which included maternal age at the time of
birth of child with DS, order of birth, history of spotting
or bleeding in current pregnancy, past history of abortion
and whether ante-natal diagnosis was offered. Incomplete
case records were excluded and the first 800 case records
that were eligible to be included were taken up for the
study.

The variables were entered in an excel sheet and the
prevalence of abortion/bleeding in pregnancy in mothers
of children with DS were studied and compared in all the
cytogenetic profiles. The data was analysed using
statistical package for social sciences (SPSS) V20
software. Statistical tests were 2-sided and statistical
significance was set at level 0.05. Details are given in the
flow chart (Figure 1).
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Ethical approval was granted by the institutional ethics
committee, Baby Memorial Hospital vide approval. The
institutional ethics committee is accredited by National
accreditation board for hospitals and healthcare providers
and registered with the drug controller general of India as
per order.

Caserecords of children with DS during the study period collected

ﬂ

Data de-identified by an external party

|

Incomplete case sheets
were excluded

Case sheets with proper recorded history
were evaluated
(maternal age at birth, order of birth,
history of spotting or bleeding in current
pregnancy, past history of abortion, whether
antenatal screening was offered)

Data analysed using SPSS.V20 software

Statistical tests were 2-sided, and statistical significance was set at level 0.05

Figure 1: Flow chart.

RESULTS

Data from 800 cases were included in the study. Maternal
age at birth of the children ranged from 16 to 50 years
and the mean maternal age at the time of delivery was 28
years (SD 6.45).

Majority of the mothers were in the age group 20-30
years. 655 (81.87%) of children were born to mothers
younger than 35 years, which included 96 (12%) under
20 years. Only 122 (15.25%) were born to those older
than 35 years. In 23 (2.88%) mothers, the age at birth of
child was not recorded. The age wise split up of mothers
is shown in Figure 2. The birth order of children with
Down syndrome ranged from 1 to 10. Overall, more than
half of them were of first and second order births.

The maternal age and history of abortion/bleeding were
analysed. It was found that in mothers aged <35 years the
prevalence of abortion, bleeding and both abortion and
bleeding were 143 (21.8%), 53 (8.09%) and 30 (4.58%)
respectively, with an overall prevalence of 34.5%. In
mothers aged >35 years it was found to be 31 (25.4%), 9
(7.3%), and 5 (4%) respectively, the overall prevalence
being 36.8% (Table 1). However, the p value (0.343) was
not significant.

250 211 205
200
150 143
100
0 — L] ] — — — -
<20 yrs. 21 -25yrs. 26 - 30 yrs. 31-35yrs. 36 - 40 yrs. > 40 yrs. Age not known
® Number ®Percentage

Figure 2: Maternal age at the time of birth of the child.

Table 1: Abortion and bleeding among the age groups below and above 35 years.

Abortion/bleeding Age <35 years

Age >35 years

Unknown” (n=23)

All ages (n=777)

()

(n=122)

Abortion alone 143 31 174 0
Bleeding alone 53 9 62 1
Both abortion and bleeding 30 5 35 1
Total 226 45 271 2
% 34.5 36.8 34.8 -

Fisher’s exact test p=0.343. *Age not specified in the case records.

In less than 20 years 13.5% of mothers had
abortion/bleeding/both abortion and bleeding. As age
advanced it was showing a progressive increase in the
prevalence; between 36 and 40 years it was 53.7% which
is more than four times (Table 2).

Prevalence of abortion/bleeding in various cytogenetic
profiles were also studied. Of the total 582 cases where
cytogenetic  studies were done, non-disjunction
constituted 87.5%, translocation 9.45% and mosaics
3.09%. In mothers <35 years, in the non-disjunction
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group, the prevalence of abortion, bleeding and both
abortion and bleeding were 83 (20.2%), 36 (8.8%) and 21
(5.1%) respectively. In mothers >35 years it was 26
(30%), 8 (9.3%) and 3 (3.4%) respectively.

In the translocation group in mothers aged <35 years the
prevalence was 7 (12.9%), 3 (5.5%) and 3 (5.5%)
respectively. No case of abortion or bleeding was seen in
mothers aged >35 years in this group.

Table 2: Abortion and bleeding in the various age slabs.

Abortion/ bleeding/ both (n=295

<20 96 12.35 13 13.5
20-25 211 27.15 65 30.8
26-30 205 26.38 84 40.9
31-35 143 18.40 68 475
36-40 108 13.89 58 53.7
41-45 12 1.54 7 58.3
46-50 2 0.25 2 100
p<0.0001

< S Unknown N >35yrs Unknown <35yrs >35yrs Unknown
e Y8 n=14 YIS h=00 net n=14 n=3  n=1
n=409 n=86 n=54
Abortion alone 83 26 0 7 0 0 2 1 0
Bleeding alone 36 8 1 3 0 0 0 0 0
Both gbortlon and 21 3 0 3 0 0 1 1 0
bleeding
Total 140 37 1 13 0 0 3 2 0
Percentage 34.2 43 - 24 0 - 21.42 66.67 -

<35 years: p=0.746. >35 years: p=0.150.

In mothers aged <35 years in the mosaic group, the
prevalence of abortion and both abortion and bleeding
were 2 (14.2%) and 1 (7.1%). In mothers >35 years it was
1 (33%) each. No case of isolated bleeding was seen in
this group (Table 3).

On analysis of the individual cytogenetic groups and the
prevalence of abortion/bleeding in maternal age group
<35 years, a higher prevalence was seen in the non-
disjunction group (34.2%), followed by translocation
(24%) and mosaic (21.42%). Whereas in maternal age
>35 years a higher prevalence of abortion/bleeding was
seen in the mosaic group (66.67%) followed by non-
disjunction (43%). These were not statistically significant
(p=0.150).

None of the mothers except two were offered antenatal
screening according to the history recorded. These two
mothers did not want termination and were counselled
and primed to accept the baby. Others who might have
been offered antenatal screening could probably have
terminated the pregnancy.

DISCUSSION
Spontaneous miscarriages are strongly associated with

fetal chromosomal abnormalities as well as advanced
maternal age. Chromosomal abnormalities are observed

in 50-70% of spontaneous miscarriages; with DS being
the most common abnormality.1”*® Cytogenetic analysis
of miscarriages has shown a higher prevalence of
chromosomal abnormalities in the first trimester when
compared to second and third trimester of pregnancy.

Bleeding per vaginam (PV) might be a pre-runner to
spontaneous abortion and thus can be a pointer towards a
genetically abnormal child. In our study, of the total
mothers 34.8% had abortion in the previous pregnancy or
bleeding in the current pregnancy or both. The prevalence
of bleeding PV/abortion was almost similar in age groups
less than 35 and those above 35 years. 34.5% of mothers
<35 years and 36.8% >35 years had history of
abortion/bleeding. As already known, we also got a
higher prevalence of abortion /bleeding as age advanced.

It is well documented that a maternal age of 35 years
carries a risk of 1 in 365 for having a child with DS and a
risk of 1 in 30 at age 45 years.’® When mothers aged
above 35 years (122) and those with history of abortion
and bleeding in less than 35 years (226) were studied, it
was found that they constituted 44.7% of all the mothers.
So, if screening for the above group of mothers had been
done during the ante-natal period, 44.7% of the babies
with DS could have been picked up. ldeally with this
high rate, all mothers should be screened antenatally.
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Several antenatal screening tests are available for DS, but
knowledge about the appropriate test and its timing with
the need for pre and post test counselling may not be
known to the primary medical caregivers. Due to the
absence of any definite guideline and the added lacunae
in awareness, the optimum benefits of these screening
methods do not reach the public.

Limitation of the study

Since this was a retrospective study, it was not possible to
have a control group with mothers of normal children.

CONCLUSION

Antenatal screening for aneuploidies should be made
mandatory for all pregnant women, but in a resource
limited country, antenatal screening should be done at
least in all pregnancies above the age of 35 years and in
mothers who have an history of abortion or
bleeding/spotting PV in the current pregnancy. This will
help to identify, and if possible, reduce the birth of
children with chromosomal abnormalities.
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