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Abstract:

Triple X syndrome 47XXX is a sex chromosome abnormality characterized by presence of an extra X chromosome. Most
of the girls born with triple X chromosomes have no signs or symptoms at birth. The condition often remains undiagnosed
until adulthood when the genetic defect is discovered on investigation for other reasons as in this case of a 52 year old lady
who diagnosed with systemic lupus erythematosus (SLE). The chromosomal analysis for peripheral blood cells by using G-
banding technique revealed trisomy X and various abnormality of 3q karyotype. Chromosomal analysis was also done for
two daughters and one son of the patient that showed normal karyotype. In conclusion our findings provide additional support
for the hypothesis that X-chromosome polysomy may confer increased susceptibility to SLE. The association of SLE with
chromosomal abnormality of 3q found in our patient needs further studies to uncover the role of genes affected by this aber-

ration in SLE.
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Introduction:

riple X syndrome (trisomy X, 47,XXX), first described by

Jacobs 1959, is a sex chromosomal abnormality (SCA)
condition with female phenotype (1). Triple X syndrome is
not extremely rare as the majority of cases go undiagnosed.
47, XXX karyotype is present in about 1/1000 female births
and is usually diagnosed incidentally, mostly at prenatal di-
agnosis (2) . Triple X syndrome results from errors in the
processe of maternal or paternal meiosis that can lead to X
chromosome trisomy (nondisjunction of chromosomes dur-
ing meiotic divisions of X chromosome) . The extra X chro-
mosome is very rarely of paternal origin (3). The non mosaic
47,XXX karyotype is the most frequent. mosaicism occurs in
approximately 10% of cases and can occur in various com-
binations such as 47, XXX/46,XX or 47, XXX/48, XXXX or
45,X/47,XXX . Mosaicism can change the effects of triple
X (4).

Triple X affects individual girls and women differently.
Some are scarcely affected, if at all, while others can have
obvious and significant problems. The majority of females
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with triple-X syndrome appear normal at birth, and without
specific congenital malformations or identifying physical
characteristics (5).The physical features are subtle and vari-
able and include tall stature, short head circumference, an in-
creased risk for speech delay, mild learning disabilities and
poor motor coordination. Behavioural problems have been
reported but are not fully confirmed (5).

Female patients with triple-X syndrome may be fertile
and can expect to have healthy children , In patients with a
47,XXX cell line there appears to be an increased risk of a
cytogenetically abnormal child but the extent of this risk can-
not yet be determined; it is probably lower in the non-mosaic
47,XXX patient than the mosaic 46,XX/47,XXX one. The
extra X chromosome is not usually passed on to their children
4).

Systemic lupus erythematosus (SLE) is a prototype auto-
immune disease with a strong genetic component, character-
ized by hyperactive T and B cells, autoantibody production,
immune complex deposition and multi-organ damage (6).
It occurs more commonly in females than in males and the
reason is not completely understood (7).

There are very few descriptions of SLE in females with
X-chromosome polysomy (8-11). We describe a 52- year old
lady with triple X and various abnormality of 3q diagnosed
with SLE.
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Case Report :

A 52 year old lady diagnosed with SLE in (1999) and treat-
ed with prednisolone was referred to Iraqi center for cancer
and medical genetic research for chromosomal analysis as a
member of group in a research to study chromosomal aberra-
tions in Systemic lupus erythematosus. Her physical features
and mentality are normal .She had a normal menstrual his-
tory. The patient was married and has four sons (three fe-
males and one male). Cytogenetic study on peripheral blood
cells was performed by short term culture technique (12) in
Iraqi center for cancer and medical genetics research. Briefly,
stimulated peripheral blood cells with Phytohaemagglutinin
(PHA) were cultured for 72 hour (short term culture tech-
nique ) at 37 °C . Cells were exposed to colcemid (0.2 pg/ml)
in last 30 minute of culturing time at 37 °C and harvested for

Table (1). Age , sex and karyotype results .

chromosome analysis on G-banded metaphases. Karyotype
designation followed the International System for Human
Cytogenetic Nomenclature (ISCN, 2013) (13).

Cytogenetic analysis showed : 47XXX, add(X)(q28-
qter)[20], 47XXX, add(X)(q28-qter), dup(3)(q24-q26)[5]
, 47XXX, add(X)(q28-qter), inv(3)(q25-q29)[4], 47XXX,
add(X)(q28-qter), -21 [1] . The number of cells that were
analyzed is given in square brackets after the karyotype. The
karyotype revealed trisomy X in all metaphases studied and
various abnormality of 3q (table 1, figure 1, 2). Chromosom-
al analysis was also done for three of the patient sons (two
females, one male). There was nothing unusual about their
physical features and mentality. Cytogenetic analysis showed
normal karyotype. Their results are illustrated in table 1.

Number of
Patient no.  Age Gender cells ana- Karyotype
lyzed
Female 47XXX, add(X)(q28-qter)[20], 47XXX, add(X)(q28-qter), dup(3)
1 52 (mother) 30 (924-g26)[5] , 47XXX, add(X)(q28-qter), inv(3)(q25-q29)[4] ,
ome 47XXX, add(X)(q28-qter) , -21 [1] .

2 23 Male 12 46XY
3 22 Female 15 46XX
4 16 Female 11 46XX
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Figure (1) (a) G-banding metaphase cell of the peripheral blood revealed chromosomal abnormality: trisomy X ,
add(X)(q28-qter) (—») under ( 1000X ) magnification . (b) karyotype of the peripheral blood cell : 47XXX, add(X)
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Figure (2) (a) G-banding metaphase cell of the peripheral blood revealed chromosomal abnormality : trisomy X ,
add(X)(q28-qter) (—»), dup(3)(q24-q26) (—»») under ( 1000X ) magnification . (b) karyotype of the peripheral blood

cell : 47XXX, add(X)(q28-qter).
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Discussion:

he result of our study revealed that the patient karyotype

shows trisomy X in all analyzed cells and 30% of those
cells showed various abnormality of the long arm of chromo-
some 3 (3q). The chromosomal analysis for 3 out of 4 of her
sons showed normal karyotype for all of them. Although no
direct studies of fertility in triple X have been carried out,
most women with triple X have normal Sexual development
and fertility and several triple X women give birth to chromo-
somally and physically normal children (3,4).

Chromosomal analysis revealed an Intrachromosomal du-
plications of X q28-qter in the triple X patient result in par-
tial tetrasomy of X q28-qter. Prevalence of Xq duplications
is presently unknown . Few studies reporting cases with Xq
duplications (14). Duplications of the distal long arm of the X
chromosome are rare and carrier females are usually pheno-
typically normal (15) .The majority of Xq duplications are in-
herited and transmitted in families through non-manifesting
mothers. Most heterozygous females show extreme to com-
plete skewing of X chromosome inactivation and thus are a
symptomatic (16).

The lady with triple X syndrome also shows various abnor-
mality of the long arm of chromosome 3(3q). Duplication of
the long arm of chromosome 3, dup(3)(q24-q26) was found
in 17% of analyzed cells, and inversion of the long arm of
chromosome 3 , inv(3)(q25-q29) was found in 13% of ana-
lyzed cells. The chromosomal abnormality of 3q found in
our patient was described previously (17). Inverted dupli-
cations are a kind of genetic lesions that can appear either
as mosaic, or non-mosaic, depending on the time that they

are formed (18) .The duplication of chromosome 3q is a rare
disorder with varying chromosomal breakpoints and conse-
quently symptoms (17). Inverted duplications of 3q with ab-
errations in another chromosome may not show the effects of
a ‘pure’ duplication.

The lady in our report is notable in that she has SLE in asso-
ciation with X-chromosome trisomy and various abnormality
of 3q karyotype. Systemic lupus erythematosus (SLE) occurs
more commonly in females than in males (7). Recent reports
demonstrate excess Klinefelter’s among men with SLE and
a possible under representation of Turner’s syndrome among
women with SLE (19). It might be possible that X-chromo-
some polysomy confer further increased risk for lupus. These
data suggest that risk of SLE is related to a gene dose effect
for the X chromosome (8).

Genetic and environmental factors contribute in the patho-
genesis of SLE. Numerous disease susceptibility loci have
been identified in human (20,21). Identification and Charac-
terization of one of these genetic loci has found on chromo-
some 3 (22). Genetic predisposition to SLE is caused by epi-
static interactions between several genes spread throughout
the genome and organized in susceptibility and modifier/sup-
pressor loci. These genes may regulate different pathogenic
aspects of SLE , influence the severity of the clinical mani-
festations and affect the outcome of the disease (22).

In conclusion diagnosis of patients with trisomy X remains
difficult because of phenotypic variability of patients with tri-
somy X and specific clinical criteria used to identify this con-
dition are not available .Research on triple X syndrome may
yield more insight into physical ,clinical , developmental and
psychological characteristics. Our findings provide addition-
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al support for the hypothesis that X-chromosome polysomy
may confer increased susceptibility to SLE. The association
of SLE with chromosomal abnormalities of 3q found in our

patient need further studies to uncover the role of genes af-
fected by this aberration in SLE.
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