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Manifestations
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Abstract
Various clinical aspects of human mosaicism have been thoroughly 

investigated worldwide for some time. Female predominance among mosaic 
carriers was reported, but the clinical significance of mosaic carriers’ gender 
was not evaluated. The current study is the first to consider the diverse aspects 
of male-to-female ratio (sex ratio, SR) variations in somatic diploid/trisomic 
mosaicism. The data on gender and clinical status of mosaic carriers and 
maternal age were retrieved for 948 prenatal diagnoses including true fetal 
mosaicism (TFM) and confined placental mosaicism (CPM), and on 318 
cases of postnatally detected mosaicism (PNM). Remarkably, the overall SRs 
in every study cohort were female-biased, being 0.8 each. However, mosaic 
trisomies for chromosomes 7, 8, 10, and 20 demonstrated a male prevalence 
across TFM, CPM and PNM cohorts, unlike to mosaic trisomies 9, 12, 13. 14, 
18, 21, and 22 with a female prevalence. We found an apparent predominance 
of females among abnormal outcomes; 49 males and 73 females (SR=0.67) 
vs normal 45 males and 41 females (SR=1.1). Further analysis determined 
a sex-specific negative effect of certain chromosomes involved including 
chromosomes 2 (male-specific), 4, 9, 11, 12, 18, and 22 (female-specific). 
Female predominance was observed in cases of intrauterine fetal losses and 
in cases of intrauterine growth restriction. A higher proportion of advanced 
maternal age was found in normal outcomes, either male or female mosaic 
carriers in every studied cohort demonstrating a “positive” effect, opposite 
to “negative” effect of female gender. The data reported requires further 
strengthening by collective international efforts.
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Introduction
Variations in male to female ratio, both in normal populations and in various 

abnormal conditions, have always been subject to the attention of researchers. In 
the field of cytogenetics, sex ratio (SR) among liveborn carriers of the most viable 
autosomal trisomies for chromosomes 13, 18, and 21 was studied repeatedly 
since the mid-1960s [1-4]. Later, with rapidly evolving laboratory technologies, 
it became possible to accumulate data on non-viable trisomies in both products 
of conception and prenatally diagnosed fetuses [5,6]. 

However, analysis of the SR among non-mosaic trisomy carriers in these 
both categories is mostly of limited practical value because prospective parents 
naturally assume a normal child and rarely consider an option of having an 
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abnormalities did not involve a concomitant mosaicism in 
most cases. 

Additionally. data on 1696 spontaneous abortuses with 
either nonmosaic or mosaic trisomy of known gender were 
retrieved from 38 published reports. 

Statistical analysis was performed using software: 
LePAC (https://eris62.eu/ErisLePAC.html) for estimation 
of 95% confidence intervals (CI) for proportions, their 
differences and ratios; StatXact (https://www.cytel.com/
software/statxact/) for exact point and interval estimation 
of the parameters of multinomial distribution as well as 
Fisher-Freeman-Halton test for contingency tables RxC; 
MOVER-D (https://profrobertnewcomberesources.yolasite.
com/) which calculates a confidence interval for a difference 
of two quantities, starting from independent estimates and 
confidence intervals for both; Fisher’s exact test p-value 
calculator, 2×2 and 2×3 (https://www.cog-genomics.org/
software/stats) which calculates the midp-values for the 
Fisher’s exact tests. Midp is a p value adjusted for the known 
conservativity of the exact tests.

Results and Discussion
Sex ratio in prenatal and postnatal diagnoses 

Data on numbers of males and females according to 
chromosomes involved are presented in Table 1. It is 
remarkable that the overall SR in all previously studied 
cohorts was the same; 0.8 each. However, there is no general 
consistency regarding male-to-female ratios through TFM, 
CPM and PNM cohorts for every involved chromosome. 
For chromosomes 2, 3, 4, 15, 16, 17, we see different male 
to female ratios between TFM and PNM cohorts. Apparent 
chromosome-specific consistency is seen for chromosomes 
7, 8, 10, 20 with a male prevalence through TFM, CPM and 
PNM cohorts. 

Trisomies 7, 8, and 20 are among the most common mosaic 
trisomies detected prenatally. MosT7 and mosT8 primarily 
resulted from mitotic errors [12], and piecing together the 
strong male predominance among their carriers and mitotic 
origin of the extra chromosomes, one may hypothesize that 
Y-bearing sperm can promote postfertilization nondisjunction 
of maternal chromosomes. Unfortunately, we failed to 
find data on molecular studies of the parental/cell origin of 
mosT10 and mosT20.

There was no previously reported study on the origin of 
mosT9 and mosT12 that demonstrated a female prevalence 
across TFM, CPM and PNM cohorts, similar to carriers of 
mosaic trisomies for chromosomes 13, 14, 18, 21, 22 of mostly 
meiotic origin [12]. The mechanism of mosaicism formation 
in these trisomies is mostly a loss of one of the trisomic 
chromosomes resulting in a diploid cell line, biparental or 
uniparental. This mechanism appeared to be female-specific, 
as it was suggested by Benn [13] and confirmed later by 
Kovaleva [14]. 

abnormal one. Situation with mosaic trisomies may be 
different, since there is a chance of having a healthy offspring. 
Therefore, various clinical aspects of prenatal mosaicism 
phenomena are being thoroughly investigated and reported 
in numerous original articles and reviews. Chromosome-
specific variations in SR among mosaic carriers were reported 
[7,8], but the clinical significance of mosaic carriers’ gender 
was not evaluated. 

Previous studies demonstrated SR may be considered an 
effective tool for recognition and examination of pathological 
processes, and risk prediction. For example, gender appeared 
to be an essential factor affecting clinical manifestation of 
chromosomal imbalance and reproductive risks in carriers 
of segmental mosaicism [9]. Consequently, the goal of this 
study was a comprehensive analysis of SR among carriers 
of mosaicism for single autosomal trisomy in prenatal and 
postnatal diagnoses.  

Materials and Methods
We reviewed the same dataset used in a previous 

publication [10]. The data for this study were obtained from 
literature identified from various sources including PubMed, 
Research Gate and ChromosOmics UPD Database [11]. 
We screened over eight hundred publications on mosaic 
trisomies for the presence of the data of interest including 
gender and clinical status of mosaic carriers, maternal age 
and reproductive history. 596 publications containing data 
on 948 prenatal diagnoses and 318 postnatal diagnoses 
were selected for the analysis. Maternal age was reported 
in 546/948 (57%) prenatally diagnosed cases and 217/318 
(68%) postnatally diagnosed cases. Pregnancy outcome was 
indicated in 796/948 (84%) cases, and parental origin of the 
euploid line was determined in 179 cases.

Prenatal diagnoses were divided into true fetal mosaics 
(TFM) and mosaics confined to placenta. According to 
common practice, mosaicism detected in either direct 
chorionic villi samples (CVS), or in cultured CVS, or in both, 
but not in amniocytes, was classified as confined placental 
mosaicism (CPM). According to another diagnostic approach, 
where no villus samples were tested, instead, amniocentesis 
was performed. If mosaicism detected in amniocytes was not 
confirmed in fetal cord blood, CPM was concluded. Those 
cases reported to have no confirmatory study (most frequently 
because of elective termination of pregnancy or miscarriage) 
or data was not available, fall into the third category; Not 
confirmed. 

Pregnancy outcomes were classified as abnormal when 
a fetus or newborn had a structural abnormality or multiple 
abnormalities, as well as dysmorphic features, developmental 
delay, mental retardation at postnatal follow-up. Isolated 
intrauterine growth restriction (IUGR) and isolated 
pigmentary abnormality were not considered as abnormal. 
Cases with clinical manifestation of UPD were excluded 
when comparing normal vs abnormal outcomes since these 
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Chromosome 
TFM CPM PNM

Males Females Males Females Males Females

1 0 0 0 0 2 0

2 9 5 11 18 3 3

3 2 2 13 11 2 6

4 1 6 0 0 1 0

5 5 2 4 9 0 0

6 2 5 1 6 1 0

7 12 > 3 40 > 24 11 > 4

8 17 > 6 21 > 15 25 > 5

9 11 17 11 17 10 21

10 2 > 1 6 > 5 4 > 3

11 3 0 2 4 0 0

12 2 < 17 8 < 25 4 < 16

13 8 9 17 18 11 24

14 2 < 5 4 < 5 11 < 29

15 2 8 11 16 5 5

16 5 14 25 40 3 3

17 5 6 7 14 5 0

18 8 < 11 21 < 25 10 < 22

19 0 1 0 0 1 0

20 9 > 7 27 > 16 6 > 4

21 9 < 11 13 < 19 12 < 15

22 5 < 10 7 < 18 12 < 19

Total 119 146 249 305 139 179

Sex ratio 0.8 0.8 0.8

Table 1: Sex ratio in prenatal diagnoses including true fetal mosaicism and confined placental mosaicism in comparison with postnatally 
detected mosaicism.

Table 2: Fetal clinical status/pregnancy outcome according to mosaic carriers’ gendera

Studied cohort
Males Females

Normal Abnormal IUFD Not stated b Normal Abnormal IUFD Not stated b

True fetal mosaicism 45 49 6 16 41 73 5 14

Proportion of 
abnormal fetuses/
outcomes and IUFD

49/100=49% 6/100=6% 73/119=61% 5/119=4%

Confined placental 
mosaicism 150 18 13 51 200 25 12 52

Proportion of 
abnormal fetuses/
outcomes and IUFD

18/181=10% 13/181=7%   25/237=11% 12/237=5%

No confirmatory 
study 33 5 5 14 25 13 17 (2 abn) 14

Proportion of 
abnormal fetuses/
outcomes and IUFD

5/43=12% 5/43=12% 13/55=24% 17/55=31%

acases with diagnosed UPD 7, 14, 15, 16 not included; bfew cases of uncertain clinical significance are allocated to this category
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Inconsistencies with these two “mainstreams” of some 
trisomies (for example, mosT3 and mosT5) may be due to 
their small sample sizes. Therefore, more cases should be 
analyzed for final conclusions.

Mosaic carriers’ gender and pregnancy outcomes 

Pregnancy outcomes, depending the fetus gender, were 
studied in three cohorts separately: True fetal mosaicism 
(Supplemental Table S1), Confined placental mosaicism 
(Supplemental Table S2), and Not confirmed (Supplemental 
Table S3).

Overall figures in Table 2 demonstrated an apparent 
predominance of females among abnormal outcomes: 49 
males and 73 females (SR=0.67), in contrast to 45 males and 42 
females (SR=1.07 which is not different from the population 
value of 1.05) among normal outcomes. A detailed analysis 
by chromosomes involved (Supplemental Table S1) showed a 
prevalence of females over males among abnormal carriers of 
mosT4, mosT9, mosT18, and mosT22. A male predominance 
among abnormal outcomes was observed for carriers of 
mosT2. Since these data are of potential clinical significance, 
more cases should be studied for a clarification of predictive 
value of the sex-specific effect on clinical manifestation of 
mosaicism for some chromosomes. Intrauterine death was 
reported in 7% of males and in 4% of females.

Analysis of the data from Table 2 showed an overall excess 
of females among both normal outcomes (150 males/200 
females, SR=0.75) and abnormal outcomes (18 males/25 
females, SR=0.72) in CPM cohort. A prevalence of females 
was observed among abnormal carriers of mosT9, mosT11, 
most 12 and mosT22 (Supplemental Table S2). Intrauterine 
death was reported in 7% of males and in 4% of females, 
similar to figures observed in TFM. 

Analysis of SR according to reported/deduced CPM levels 
showed similar figures, SR=0.73 (19 males/26 females) in 
CPM1 cohort, SR=1.0 (41 males/41 females) in CPM2 
cohort, and SR=0.84 (65/77 females) in CPM3 cohort, with 
no statistically significant difference between them. This is 
an interesting observation since both CPM1 and CPM2 have 
been considered to have mostly mitotic origin in contrast to 
CPM 3 which is considered to have a meiotic origin [15]. 

Table 2 demonstrated a female predominance not 
only among abnormal outcomes with an excess of mosT9 
(Supplemental Table 3) but also among intrauterine deaths. 
Overall, there were 33 males/25 females (SR=1.3, not 
different statistically from the population value of 1.05) among 
normal outcomes unlike to 5 males/13 females (SR=0.4) 
among abnormal outcomes, mid-p=0.035. It was previously 
reported that this group included a large number of fetal loss 
cases with no further study on the lost fetus (see Materials 
and Methods). The proportions of fetal losses was different 

from those in both TFM and CPM cohorts; 12% among male 
carriers and 31% among female carriers, mid-p=0.021

The data obtained is of significance for genetic counseling 
of pregnancies with a mosaic fetus. It would be practical to 
apply a gender-based approach to further studies in this field 
aiming to get more precise data for better risk estimations.

Pregnancy outcome according to carriers’ gender 
and maternal age in prenatal diagnoses

No difference in maternal ages between prenatally 
diagnosed male and female mosaic carriers was found, 
presumably due to general bias to older age, since advanced 
maternal age (AMA) is one of the most common indications 
for prenatal testing. However, a more detailed analysis 
revealed a difference in AMA proportion between both male 
and female carriers normal and abnormal outcomes in every 
examined prenatal cohort (Table 3, Supplemental Tables S4-
S6).

AMA proportions were 65% vs 55% in TFM cohort 
(Supplemental Table S4), 73% vs 54% in CPM (Supplemental 
Table S5), and 88% vs 50% in the Not confirmed cohort 
(Supplemental Table S6). Overall figures were 75% vs 56%, 
p=0.0015 [10]. 

One may conclude a “positive effect” of AMA presumably 
due to both age-associated selective miscarriage of abnormal 
fetuses and/or placental incompetence. However, as was 
stated in our previous review, women with pregnancy 
loss were younger than mothers of normal offspring and 
slightly younger than those with abnormal outcome, with 
average age of 33.3 yr and 50% proportion of AMA [10]. In 
contrast, female gender appeared to demonstrate an apparent 
“negative” effect by increasing the risk of fetal abnormality. 
These contrasting effects on clinical manifestation of mosaic 
trisomies are intriguing and deserve further careful studies. 

Sex ratio and intrauterine growth restriction

It should be noted that in the previous article based on 
the same data collection [10], maternal age distributions did 
not differ between IUGR cases and those with normal birth 
weight (appropriate to gestational age). Among the TFM 
cohort, a small number cases of isolated IUGR were reported, 
with a male prevalence, SR=2.5 while among CPM cohort, 
we observed a female prevalence, SR=0.6 (Table 4). There is 
no correlation between chromosome-specific rates of IUGR 
with the number of studied CPM cases. For example, among 
64 cases of mosT7 only three IUGR cases were reported (1 
in 21), in contrast to cases of mosT8, with 10 IUGR among 
36 CPM cases (1 in 4). It was stated that increased risk for 
IUGR in CPM is correlated with meiotic origin of trisomy 
[15], however, mosT8 is mostly of mitotic origin [16]. A high 
rate of IUGR observed among mos16 cases (1 in 4), is in 
accordance with their mostly meiotic origin.



Kovaleva NV and Cotter PD., Obstet Gynecol Res 2024
DOI:10.26502/ogr0170

Citation:	Natalia V. Kovaleva, Philip D. Cotter. Mosaicism For Autosomal Trisomies: A Review of The Literature Suggests Inverse Effects of 
Carriers’ Gender and Maternal Age on Clinical Manifestations. Obstetrics and Gynecology Research. 7 (2024): 116-128.

Volume 7 • Issue 4 120 

Inkster et al. [17] stated that female fetuses were reported 
to be at an increased risk of IUGR for decades. This the true 
for the CPM group as a whole, with 23 males/39 females, 
SR=0.6. However, there are some intriguing findings, i.e. 
opposite SR in mosT8 and mosT16.

MosT8 is characterized by apparent male predominance 
through TFM with SR=2.8, CPM with SR=1.4, and PNM 
with SR=5.0 (see Table 1), but not in IUGR cases, with 3 
males/7 females, SR=0.4. MosT16 demonstrated a strong 
female predominance through TFM with SR=0.4 and CPM 
with SR=0.6 (Table 1), but not among IUGR cases, with 9 
males/6 females, SR=1.5. Further gender-oriented studies 
will clarify the nature of these findings. 

Maternal age and mosaic carriers gender in postnatal 
diagnoses

Maternal age distributions were slightly different between 
male and female patients (Table 5). Firstly, mothers of 
male carriers were younger compared to mothers of female 
carriers, with AMA proportion of 23% compared to AMA 
proportion of 33%. Secondly, for males’ maternal age we 
observe apparent single-vertex distribution with the only peak 
in 30-34 yr group. For females’ maternal age, the distribution 
looks like bimodal with peaks in 25-29 yr and in 35-39 yr 
groups suggestive the existence of two subpopulations, age-
independent and age-dependent.

Maternal ages of cases with familial mosaicism, at birth 
of the first mosaic child, were excluded but marked with an 

asterisk. It is notable that a higher prevalence of mothers 
was diagnosed to be mosaics in the female group (1 in 24) 
compared to the male group (1 in 90). Familial transmission 
of mosaicism is not an infrequent (though enigmatic) 
phenomenon, it is age-independent, typically inherited from 
maternal side, and likely to be diagnosed predominantly in 
female probands [18]. Therefore a question arises, if the same 
chromosome is lost preferably in both mosaic mothers and 
their mosaic offspring?

Sex ratios in nonmosaic and mosaic trisomies in 
spontaneous abortions 

Variations in the sex ratio among carriers of mosaic 
trisomies are discussed frequently as fetuses intolerance to one 
or another trisomy [7,16,19]. Therefore, it was appropriate to 
study parameters of interest in spontaneous abortuses (Table 
6) [20-57]. 

Sex ratios among most common nonmosaic trisomies 
varies significantly, from 1.4 (T13 and T21) to 0.8 (T15) with 
the overall figure of 1.07. However SR of their mosaic form 
may be very different, tending to be female-biased, with the 
overall figure of 0.94. Among nonmosaic trisomies, 12 of 22 
autosomes demonstrated a slight (T4, T8, T18) to strong male 
predominance (T13, T21) while among mosaic trisomies, 
there are only three of them (mosT2, mosT16, and mosT18) 
presenting with male predominance.

It is unclear why a strong selection occurs against 
males with mosT16 (SR=2.25), but not against nonmosaic 

Studied cohort
Males Females Total

Normal Abnormal Normal Abnormal Normal Abnormal

True fetal mosaicism 37 34 38 62 75 96

Proportion of AMA 59% 41% 71% 63% 65% 55%

Confined placental mosaicism 74 14 107 21 181 35

Proportion of AMA 72% 36% 74% 67% 73% 54%

No confirmatory study 13 4 4 8 17 12

Proportion of AMA 92% 75 75 38% 88% 50%

a cases with diagnosed UPD 7, 14, 15, 16 not included

Table 3: Proportion of mothers of advanced age according to fetal clinical status/pregnancy outcome and mosaic carriers’ gender a

Chromosome 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 20 21 22 Total SR

TFM
Males 2 1 0 0 0 2 0 2 0 0 0 1 0 0 1 0 0 0 1 0 10

2.5
Females 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 4

CPM
Males 1 1 0 0 0 2 3 1 0 0 0 2 0 0 9 0 2 0 1 1 23

0.6
Females 5 1 0 2 3 1 7 1 0 0 1 1 3 1 6 1 1 0 1 4 39

Table 4: Intrauterine growth restriction in TFM and CPM, distribution by chromosome and gender.
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Maternal age Males Females Total

<20 5* 2 ** 7

20-24 18 22 ** 40

25-29 18 33 * 51

30-34 26 19 45

young 2 4 6

35-39 14 24 38

40-44 4 14 18

45+ 2 0 2

AMA 1 1 2

Total 90 119 209

Proportion of AMA 21/90=23% 39/119=33% 60/209=29%

Table 5: Maternal age of mosaic carriers diagnosed postnatally.

* Mosaic mother, age at birth of first mosaic child, not included.

Chromosome 
Nonmosaic trisomies Mosaic trisomies 

Males Females Sex not stated Total Males Females Total 

1 1 1 0 2 0 0 0

2 21 27 11 59 5 3 8

3 6 6 7 19 2 3 5

4 22 18 12 52 1 3 4

5 5 2 0 7 1 2 3

6 9 6 6 21 0 0 0

7 25 27 11 63 3 3 6

8 22 20 16 58 1 1 2

9 12 31 15 58 2 2 4

10 16 17 7 40 1 1 2

11 4 6 0 10 0 0 0

12 10 11 2 23 0 2 2

13 64 45 29 138 2 4 6

14 27 33 16 76 2 1 3

15 59 72 44 175 2 5 7

16 228 209 124 561 18 8 26

17 5 3 25 33 0 0 0

18 39 34 32 105 3 1 4

19 2 1 0 3 1 0 1

20 16 18 8 42 0 3 3

21 122 90 45 257 1 3 4

22 109 94 68 271 4 7 11

Total 824 772 478 2073 49 52 101

Sex ratio 1.07   0.94  

Table 6: Cytogenetic profiles and sex ratios in regular and mosaic trisomies in spontaneous abortions (data collated from 38 published reports)
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T16 (SR=1.1). However, this finding is consistent with the 
suggestion of Young et al. [6] that an excess of females among 
carriers of mosT16 prenatal diagnoses may be explained by 
selection against male mosaic trisomy 16 embryos. 

In summary, the analysis of SR in aborted carriers of 
mosaic trisomies gives no universal key to understanding SR 
in both prenatal and postnatal diagnosis, not only because of 
apparently small sample sizes for the majority of nonmosaic 
and of mosaic forms particularly. It might be more practical 
to consider data from the assisted reproduction field, but 
unfortunately we did not identify publications reporting 
gender of the studied embryos, either with nonmosaic or 
mosaic trisomies.

In contrary to our previous study of the same dataset [10], 
the majority of differences indicated did not reach statistical 
significance due to splitting studied cohorts by gender resulting 
in reducing sample sizes. For example, an apparent difference 
between 45 males/42 females among normal outcomes vs 49 
males/73 females among abnormal outcomes (Table 2).does 
not reach minimal statistical significance. In this case, under 
desired power 0.80 and significance level α = 0.05, required 
sample sizes should be 242 males and 315 females. Thus, this 
study, despite of analyzed literature magnitude, looks like 
‘observational’ and requires further strengthening which can 
be achieved only by collective international efforts.

Conclusions
Current study is the first one aimed to consider diverse 

aspects of sex ratio variations in somatic diploid/trisomic 
mosaicism. Based on our previous experience, analysis of SR 
variations may be considered an effective tool for recognition 
and examination of diverse pathological processes, and risks 
prediction. Therefore we opted to apply this tool to this long-
term extensively studied field. 

Despite of apparent limitations due to inevitable 
consequence of splitting of examined cohorts by gender, 
SR-based analysis has brought interesting and potentially 
practical results including a sex-specific negative effect of 
certain chromosomes involved and negative effect of female 
gender opposite to positive effect of advanced maternal 
age. Considering the results reporting in this paper to be 
preliminary, we accentuate the need of further gender-
based data collecting, aiming to get the most accurate risk 
estimations.
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SUPPLEMENTARY FILES

Chromosome 
Males, n=116 Females, n=133

Normal Abnormal Intrauterine 
fetal death Not stated b Normal Abnormal Intrauterine 

fetal death Not stated b 

1 0 0 0 0 0 0 0 0

2 3 6 0 0 1 3 1 0

3 1 1 0 0 2 0 0 0

4 1 0 0 0 0 6 0 0

5 2 3 0 0 0 2 0 0

6 0 1 1 0 1 4 0 0

7 5 3 0 2 0 0 1 1

8 8 4 1 4 (1 minor 
heart defect) 4 1 0 1

9 6 5 0 0 2 13 0
2 (1 minor DF 
of uncertain 
significance)

10 0 2 0 0 0 1 0 0

11 1 1 1 0 0 0 0 0

12 1 1 0 0 11 6 0 0

13 4 2 2 0 4 1 0 4 (1 low set ears)

14 0 0 0 1 1 3 0 0

15 1 1 0 0 0 2 0 2

16 2 2 0 0 1 9 0 1

17 0 4 0 1 2 4 0 0

18 2 3 0 3 2 5 2 2

19 0 0 0 1 0 0 0 0

20 4 4 0 1 slight facial 
dysmorphia 3 4 0 0

21 4 2 0 3 5 3 0 3

22 0 4 1 0 2 6 1 1 neonatal death

Total 45 49 6 16 41 73 5 14

Proportion of abnormal 
fetuses/outcomes 49/100=49% 7/100=7%     73/119=61% 5/119=4%  

 *cases with diagnosed UPD 7, 14, 15, 16 not included
b few cases of uncertain clinical significance are allocated to this category

Supplementary Table S1. True fetal mosaicism: normal and abnormal fetuses/outcomes according to mosaic carriers gender a
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Supplementary Table S2: Confined placental mosaicism:  normal and abnormal fetuses/outcomes according to gender a

Chromosome 

Males, n=232 Females, n=289

Normal Abnormal Intrauterine 
fetal death Not stated b Normal Abnormal Intrauterine 

fetal death Not stated b

2 7 4 0 0 13 3 1 1

3 11 1 0 1 9 0 1 1

4 0 0 0 0 0 0 0 0

5 4 0 0 0 8 1 0 0

6 1 0 0 0 6 0 0 0

7 22 1 2 13 18 0 1 5

8 11 0 0 10 7 0 0 8

9 5 0 2 4 11 3 0 3

10 5 0 1 0 3 0 1 2

11 2 0 0 0 4 0 0 0

12 7 0 0 1 19 4 0 2

13 13 1 2 1 13 0 1 4

14 2 0 0 1 3 0 0 5

15 5 0 0 0 9 1 2 0

16 9 4 1 4 13 4 4 6

17 6 1 0 0 14 0 0 0

18 15 1 1 4 16 0 0 6

20 19 1 1 5 11 3 0 2

21 4 2 2 5 14 1 0 4

22 2 2 1 2 9 5 1 3

Total 150 18 13 51 200 25 12 52

Proportion of abnormal fetuses/
outcomes 18/181=10% 13/181=7%     25/237=11% 12/237=5%  

a cases with diagnosed UPD 7, 14, 15, 16 not included; b few cases of uncertain clinical significance are allocated to this category 
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Supplementary Table S3. No confirmatory study or data not available:  normal and abnormal fetuses/outcomes according to gender a

Chromosome 

Males, n=57 Females, n=69

Normal Abnormal Intrauterine 
fetal death

Not stated 
b Normal Abnormal Intrauterine 

fetal death Not stated b

2 4 1 1 0 4 1 4 2

3 4 0 0 2 0 0 0 1

4 2 0 0 0 1 0 1 0

5 0 0 0 0 1 0 0 0

6 0 0 0 0 1 0 0 0

7 1 0 0 3 6 0 0 0

8 0 0 0 0 4 1 0 0

9 2 1 1 0 0 7 1 0

10 0 0 0 0 0 0 1 (abn) 1

11 1 0 0 0 0 0 0 1

12 3 0 0 0 0 1 2 0

13 1 0 1 1 0 0 0 0

14 0 2 0 0 0 2 0 0

15 2 0 0 0 0 0 0 1

16 0 0 0 2 2 0 3 2

17 3 0 0 0 3 1 1 (abn) 0

18 2 1 1 0 2 0 2 1

19 0 0 0 0 0 0 0 0

20 6 0 0 2 0 0 0 0

21 0 0 1 4 1 0 0 5

22 2 0 0 0 0 0 2 0

Total 33 5 5 14 25 13 17 14

Proportion of 
abnormal fetuses/

outcomes
  5/43=12% 5/43=12%     13/55=24% 17/55=31%  

a cases with diagnosed UPD 7, 14, 15, 16 not included; 
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Supplementary Table S5. Gender and clinical status of mosaic carriers in  CPM cohort according to maternal ages a

Maternal age 
Males Females Total

Normal Abnormal Normal Abnormal Normal Abnormal

<20 0 0 0 0 0 0

20-24 1 0 0 1 1 1

25-29 0 1 1 2 1 3

30-34 0 0 0 2 0 2

35-39 6 3 1 3 7 6

40-44 6 0 2 0 8 0

Total 13 4 4 8 17 12

Proportion of AMA 12/13=92% 3/4=75% 3/4=75% 3/8=38% 15/17=88% 6/12=50%

Supplementary Table S6. Gender and clinical status of mosaic carriers in Not confirmed  cohort according to maternal ages a

a cases with diagnosed UPD 7,14,15,16 not included

Maternal age 
Males Females Total

Normal Abnormal Normal Abnormal Normal Abnormal

<20 1 0 1 0 2 0

20-24 0 4 4 1 4 5

25-29 5 3 8 2 13 5

30-34 15 2 15 4 30 6

35-39 34 4 56 5 90 9

40+ 13 1 15 7 28 8

AMA 6 0 8 2 14 2

Total 74 14 107 21 181 35

Proportion of AMA 72% 36% 74% 67% 73% 54%

a cases with diagnosed UPD 7,14,15,16 not included
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