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ABSTRACT

Anthropologically,Down syndrome was first described in the medical literature by John Langdon Down in 1866.
During this era individuals with cognitive impairment (i.e. mental retardation) were often referred to as —idiotsl|
and —imbecilesl and rarely differentiated into subcategories based upon differential diagnoses. Using a
hierarchical racial classification system that was popular during his age, John Langdon Down noted the
resemblance of facial features among individuals with Down syndrome and individuals of Mongolian descent
(Down 1866; Volpe 1986).The main objective of this study is to determine the prevalence of Down's syndrome in
University of Abuja Teaching Hospital (UATH) from January 2006 to December 2007. The prevalence of Down's
syndrome of 1 in 832 (1.20 in 1,000) livebirths in the present study is similar to the prevalence reported from other
parts of the world [Adeyokunnu in Ibadan 1.16 per 1000, Delport et al.in Pretoria 1.33 per 1000, Kromberg et al. in
Johannesburg 1.2 per 1000, Canfield et al. in the US 1.37 per 1,000], Compared with the findings of (Tooth and
Jellife), Carter in Egypt, Simpkiss and Lowe in Uganda and Gupta in Nigeria; that suggested rarity or non-existence
of Down's syndrome among Africans many years ago, our results show the prevalence that is about five times
higher.
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INTRODUCTION

Anthropologically,Down syndrome was first described
in the medical literature by John Langdon Down in
1866. During this era individuals with cognitive
impairment (i.e. mental retardation) were often referred
to as —idiotsl and —imbecilesl and rarely
differentiated into subcategories based upon
differential diagnoses. Using a hierarchical racial
classification system that was popular during his age,
John Langdon Down noted the resemblance of facial
features among individuals with Down syndrome and
individuals of Mongolian descent'. Down also noted
the characteristic facial appearance and shared
phenotypic features of unrelated individuals with
Down syndrome in the following: — when placed side
by side, it is difficult to believe that the specimens
compared are not children of the same parents. Based
upon these observations Down determined that
individuals with Down syndrome differed from other
types of individuals with cognitive impairment and
labeled these individuals as —Mongolian idiotsl or
—mongoloidsl (Down 1866:260-261). Although other
authors (e.g. Esquirol and Seguin as cited in Stratford
1996: 3-4) may have described individuals with Down
syndrome before Down's publication in 1866, Down is
credited with being the first person to group together

individuals with Down syndrome based upon their
phenotypic similarities to define a subcategory of
individuals with cognitive impairment (Megarbane et
al. 2009; Stratford 1996; Pueschel 2000). The
hierarchical racial ladder of Down's era viewed the
races of mankind as being fixed and definite, with
Caucasians being superior to all other races and
Mongolians being at the bottom of the ladder (Volpe
1986). Although Down's —Mongolian idiotl and
—mongoloidl labels would be viewed as racist today,
the use of these terms was a consequence of the
prevailing ideas of racial hierarchies from his era
(Volpe 1986). By combining this interpretative
framework with his phenotypic observations of
individuals with Down syndrome, Down made an
argument for the —unity of the human speciesl (Down
1866). Down reasoned that if a disease can break down
supposedly —fixedl racial barriers by producing a
Mongolian-like child from non-Mongolian parents,
then the racial categories of mankind are likely not
fixed at all and quite variable (Down, 1866:262). This
was an unpopular opinion at the time of Down's
publication. Interestingly, if Down had not favored this
hierarchical racial classification system for
understanding differences between individuals with
cognitive impairment, it is likely that it would have
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taken much longer for medical scientists to classify
Down syndrome as different from other forms of
cognitive impairment.

Dr Jerome Lejeune, a French physician, made the
discovery that Down syndrome (DS) was the result of a
chromosomal abnormality. His research led him to the
fat that the cells of people with Down syndrome
(mongoloids, at the time) had 47 chromosomes whereas
the cells of people without the syndrome only had 46
chromosomes Just a little while after that, it was
discovered that chromosome number 21 contained an
extra partial or complete chromosome in these so called
'Mongoloids' Thus, the term Trisomy 21 was born.

In 1961 a group of prominent geneticists from around
the world got the name of this condition changed from
Trisomy 21 to Down syndrome (after John Langslon
Down The World Health Organization accepted this
new name as standard in 1965. Today in the United
States, Canada, and most other countries of the world
Down syndrome is the accepted term when referring to
this genetic disorder. In the United Kingdom, however,
itisreferred to as Down's syndrome.

Named after John Langdon Down, the first physician to
describe the syndrome's common features as a distinct
entity, Down syndrome is the most frequent genetic
cause of mild to moderate mental retardation and
associated medical problems. Three genetic variations
can cause Down syndrome, which occurs in one out of
800 live births and in all races and economic groups.
Most often, Down syndrome is caused by the presence
of an extra chromosome 21 in all cells of the individual
(called "trisomy 21"). In a small percentage of cases,
the extra chromosome 21 is present in some, but not all
cells of the individual (called "mosaic trisomy 21"). In
about 3 percent to 4 percent of the cases, individuals
have the normal number of chromosomes, but carry
portions of material from chromosome 21 on other
chromosomes, resulting in the features associated with
Down syndrome (called translocation trisomy 21")

A random event during the formation of reproductive
cells or during very early development tends to Down
syndrome. These events do not appear to be attributable
to any behavioral activity of the parents or
environmental factors. In almost 9 out of 10 cases, the
mother is the source of the extra copy of chromosome
21. As awoman ages, the likelihood that a reproductive
cell she ovulates will contain an extra copy of
chromosome 21 increases dramatically. A woman
younger than age 30 who becomes pregnant has less
than a 1 in 1,000 chance of having a baby with Down
syndrome, but by age 42, the chance is 1 in 60.
However, more than 75 percent of pregnancies that
result in Down syndrome occur in women younger than
age 40. Several prenatal diagnostic tests are available to
detect Down syndrome, including amniocentesis,
chorionic villus sampling, and percutaneous umbilical
blood sampling.

Physical characteristics of infants born with Down
syndrome include epicanthal folds around the eyes, a
broad and flat nasal bridge, a round flat face, eyes that
slant upwards, small ears, a short neck, and a
downward-turned mouth.

A syndrome is a condition distinguished by a number of
features that may occur together At birth, many babies
with Down syndrome will have some or all of the
following features:

Low muscle tone (a floppy baby)

A face thatappears flat with eyes slanting upward

Small cars and a wider neck than usual

A create across the palm of the hand and a gap between
the first and second toes

'sandal- zap' sign)

Children with Downs syndrome vary considerably
between individuals but may have variety of health
problems including those which affect the heart
digestive system and general development.

It is very unlikely that any one child with Down
syndrome will be all of the Centres commonly
associated with the syndrome While intellectual
disability is a feature of the syndrome, those with the
condition develop and learn throughout life, but at a
slower pace than Early intervention programs are very
effective in maximizing the potential of children wide
Down syndrome.

Trisomy 21 in the Primate Lineage: Genetic lines of
evidence indicate that the ancestral most 21 rose 30-50
million years ago. Interestingly, the condition of
trisomy 21 is not limited to humans. In non human apes
chromosome 22 is analogues to human chromosome
21. Humans have two less chromosomes than our ape
cousin because of a chromosome fusion that occurred
several million years ago to produce human
chromosome 2. Trisomy 22 is the genetic equivalent of
Down syndrome in apes and has been reported in both a
chimpanzee and orangutan. Taken together, these
lines of evidence indicate that trisomy 21 has an
incredibly long history in the primate lineage.

The main objective of this study is to determine the
prevalence of Down's syndrome in University of Abuja
Teaching Hospital (UATH) from January 2006 to
December2007.

Scope and Limitation of the Study: This retrospective
study will examine eight years (January 2006
December 2007) record of Paediatric clinics for cases
of Down's syndrome in University of Abuja Teaching
Hospital (UATH Extending the period of study ever
eight years of strategically situated hospital in the
Federal capital Territory provides a large sample sire to
allow the appreciation of the prevalence of the disease.
It took until 1982 for Adeyokunnu,University College
Hospital, Ibadan, Nigeria during a 9-year period (April
1972 to December 1980) to lay to rest the myth of the
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rarity of DS in Africans. Since then, very little further
research has been undertaken, possibly because of the
emphasis in Africa on the eradication of malnutrition
and infectious diseases, coupled with the continuing
lack of awareness of the incidence of DS and
difficulties inherent in the diagnosis of the condition in
African neonates. This retrospective study over nine
years at the academic hospital, Ibadan, Nigeria,
recorded an incidence of 1.16 per 1000 livebirths. It can
be anticipated that the DS incidence reported in this
series may have been lower than the true incidence
owing to incomplete ascertainment of cases, but this
was the first paper to document conclusively an
incidence of DS in African newborns similar to other
populations throughout the world More recently, in
three separate prospective studies in South Africa, the
DS incidence in African newborns has been shown to be
as high as, and in some circumstances higher, than that
occurring in other populations. In 1995 Delport et
documented an incidence of 1.33 per 1000 livebirths in
a Pretoria urban academic hospital, and Venter et al
recorded a figure of 2.09 per 1000 livebirths in a rural
hospital. Before this, Kromberg et al® recorded an
interim DS incidence of 1.67 per 1000.

Livebirths at an academic hospital in Johannesburg. In
these three studies, 52%, 56%, and 55%, respectively,
of the mothers of the DS infants were 35 years of age or
older. Subsequently the incidence of DS in the latter
study has been refined to 1.8 per 1000 livebirths for
those infants born in Baragwanath Hospital,
Johannesburg, and 1.2 per 1000 livebirths if the
deliveries from the surrounding clinic maternity units
were included (a G R Kromberg, personal
communication.) The latter figures highlight the
problem of ascertainment of cases in the South African
studies and probably the Nigerian study. Owning to
pressure on available beds, it is the policy in most South
African maternity units to discharge all mothers and
their infants within 24 hours of delivery if both are
considered to be well. This policy, combined with the
problems encountered in recognizing the African DS
neonate, heighten the likelihood of DS cases not being
recognized during the infant's postnatal maternity unit
admission. This is highlighted by figures from a study
of 55 DS infants and children, 3 months of age and
older, seen by the author. In only nine (16.4%) cases
was the diagnosis of DS entertained during the patients'
post-delivery stay in hospital.

The report by Canfield et al. provides a recent example
of a large study to obtain an estimate of the birth
prevalence of DS in the U.S. They obtained data from
11 birth surveillance systems that used active-case
finding methods. All pregnancy outcomes, including
live births, fetal deaths, spontaneous and induced
abortions, and all gestational ages were eligible.
However, each active surveillance system varied in
their case inclusion criteria with respect to pregnancy
outcome, gestational age and the ability to ascertain
prenatally diagnosed cases from specialized sources.

The estimated maternal age-adjusted prevalence of DS
based on the surveillance of 22% of the livebirths in the
U.S. was 13.65 [95% confidence intervals (CI): 13.22-
14.09] per 10,000 live births, or 1/732. This suggests
that 5,400 of the 4 million infants born each year in the
U.S. have DS. Canfield et al. further investigated
differences in maternal-age adjusted prevalence rates
among the three major maternal racial/ethnic groups in
the U.S.: non-Hispanic white, non-Hispanic black and
Hispanic. Compared with non-Hispanic white mothers,
the prevalence ratio was 0.77 (95% CI: 0.69-0.87) for
non-Hispanic black mothers and 1.12 (95% CI: 1.03-
1.21) for Hispanic mothers. The causes of the
differences among racial/ethnic groups identified in
this study are important. Differences could be related to
technical issues in the study: the authors state that each
surveillance system differed in its access to prenatal
records and diagnoses, spontanecous abortions,
stillbirths, and live births. Thus, completeness of
ascertainment among racial/ethnic groups could differ.
Prevalence rates could be influenced by factors that
affect access to health care in general, such as
socioeconomic class or education,Differences could be
due to racial/ethnic variation in use of prenatal care,
prenatal diagnosis, and/or selective termination. Lastly,
there could be important environmental exposures or
genetic risk factors beyond maternal age that vary by
racial/ethnic group. Each one of these explanations is
plausible and carries significant implications for future
public health interventions.

Chromosome 21 Nondisjunction

Candidate Genes for Chromosome 21
Nondisjunction: Model organisms have been used to
identify genes that are important in the proper
segregation of chromosomes. Genes involved in the
meiotic process (e.g., homologous pairing, assembly of
the synaptonemal complex, chiasmata formation, sister
chromosome cohesion, meiotic spindle formation) may
predispose an organism to chromosome
nondisjunction. To date, a large study to investigate the
association of variants in these genes with
nondisjunction of human chromosome 21 has not been
conducted. Candidate gene studies of the folate
pathway provide the best example of genetic
epidemiological approaches being used to evaluate the
association of genetic variants with nondisjunction.
James et al.”" provided preliminary evidence that the
677C > T polymorphism in the
methylenetetrahydrofolate reductase (MTHFR) gene
increased the chance of having a child with DS (OR 5
2.6;95% CI: 1.2-5.8). This polymorphism is associated
with an elevation in plasma homocysteine and/or low
folate status. The authors hypothesized that low folate
status, whether due to dietary or genetic factors, could
induce centromeric DNA hypomethylation and
alterations in chromatin structure. Such alterations
could adversely affect DNA-protein interactions
required for centromeric cohesion and meiotic
segregation. Later studies of the MTHFR 677C > T
polymorphism, as well as several other allelic variants
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in the folate pathway, generated inconsistent results
especially when genotypes were assayed without
biomarkers of metabolic phenotype.Jamesprovide an
excellent review of these studies. Those who have
examined blood homocysteine levels, a broad-
spectrum indicator of nutritional and/or genetic
impairment in folate/B12 metabolism, have
documented a significantly higher level among the
mothers of children with DS compared with control
mothers.

Several recent studies have focused on the interaction
among genes in the folate pathway and continue to find
intriguing correlations.””** ™ Clearly, this story needs
to be pursued. Future studies should focus on gene-gene
and gene-nutrition interactions in the folate pathway
using large sample sizes, appropriate controls and
genetic epidemiological methods that adjust for
possible confounding due to population substructure.

MATERIALSAND METHODS

Area of Study: The area of study is the Federal Capital
Territory, Abuja, Nigeria.The University of Abuja
Teaching Hospital is one of the tertiary hospitals within
the Federal Capital Territory, the other being the
National hospital. UATH receives patients from within
the FCT and the surrounding States of Kogi, Nasarawa,
Niger and Kaduna. The hospital is well staffed by
trained medical personnel. Admission to the hospital
can only be said to be partially selective and serves an
estimated population of 1 to 2 millions.

The obstetric unit of the hospital handles about 1000
deliveries a year. All newborn babies are, at birth,
examined by any of the following medical personnel:
midwives, nurses, and physicians. Records are kept of
all livebirths, stillbirths, and neonatal deaths. It is not
always possible for the pediatrician to see and examine
all the stillbirths nor to have necropsies carried out on
them all. Mothers and their newborn babies are also
examined by an obstetrician 6 weeks after birth.

Babies suspected of having Down's syndrome or any
other congenital abnormalities are referred to a
pediatrician. Details recorded for such babies include
parental age, occupation, place at time of conception,

birth order, state of health during pregnancy, history of
drug ingestion or exposure to x-rays, reason for referral
to the hospital, mode of delivery, condition of the baby
immediately after delivery, date and month of delivery,
and findings of physical examination.

Similar records were made of all other cases of Down's
syndrome not delivered in these hospitals but referred
because of congenital abnormality to the genetic clinic
ofthe Department of Paediatrics.

It was not be possible to get accurate records of
maternal age for all deliveries since some of the
mothers, being illiterate, are often ignorant of their
correct ages and the semi- educated ones were, for
undisclosed reasons, reluctant to give their true ages.

Research Design: This is a quantitative, observational
and a longitudinal (retrospective) study that examines
the prevalence of Down's syndrome in the Federal
Capital Territory over the period of eight years (January
2000 - December 2007).

Data Collection: The researcher was introduced to the
hospital authority by the College and permission was
duly sought from the Chief Medical director, Head of
Paediatrics Department and the Head of Medical
Records. The Head of Paediatrics Department also
introduced the researcher to the Chief Nursing Officers
of the five units of the department-Paediatric Out-
Patient Department (POPD), Paediatric Medical Ward
(PMW), Paediatric Surgical Ward (PSW), Special Care
Baby Unit (SCBU) and Emergency Paediatric Unit
(EPU) - to allow the researcher access to the
Admission/Discharge registers in the respective units.
The Head of Medical Records also introduced the
researcher to the Unit Head of Evaluation and Research
to allow the researcher to retrieve the required folders.
Having observed the above protocols, the researcher
personally examined and reviewed the Medical records
of patients that attended the Paediatric Clinic of the
UATH and those referred to the hospital during the
period of study.
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RESULT

Table 1: The Frequency of Down's Syndrome Among 9151 Livebirths

Year Livebirths INo of Cases Frequency per Livebirth
2000 814 1 1in 814

2001 1089 1 1 in 1089

2002 764 1 1 in 764

2003 1091 3 1 in 364

2004 1211 1 lin 1211

2005 1263 1 1in 1263

2006 1447 2 1in 724

2007 1472 1 1 in 1472

Total 9151 11 1in 832
DISCUSSION with Down's syndrome as earlier hypothesized. No

Prevalence of Down's Syndrome: The prevalence of
Down's syndrome of 1 in 832 (1.20 in 1,000) livebirths
in the present study is similar to the prevalence reported
from other parts of the world [Adeyokunnu *” in Ibadan
1.16 per 1000, Delport et al.”" in Pretoria 1.33 per 1000,
Kromberg et al.”’ in Johannesburg 1.2 per 1000,
Canfield et al.”” in the US 1.37 per 1,000], Compared
with the findings of (Tooth' and Jellife', Carter in Egypt,
Simpkiss and Lowe"™' in Uganda and Gupta in Nigeria;
that suggested rarity or non-existence of Down's
syndrome among Africans many years ago, our results
show the prevalence that is about five times higher. This
disparity could be due to the length of the present study,
which covered 8 years, compared to others which
covered one year. Previous workers' explanations of the
apparent rarity or non-existence of Down's syndrome
among Africans included early marriage and therefore
motherhood at a younger age.The low rate recorded in
the past may also be explained by early discharge of
mothers and their infants owing to inadequacy of beds
and problems encountered in recognizing African DS
neonates. However, in the present study, the incidence
was high since mothers had a mean maternal age of
36.09 years. If early maternity acted as a preventive
measure against the birth of Down's babies, then high
maternal age explains the higher risk of having babies
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Figurel: Karyogram of human male using Giemsa staining

epidemic occurred in Nigeria during the period of the
study. There was no statistically significant variation in
monthly, seasonal, or annual distribution of the cases.

The overall instability in the DS rate during the period
of study may be influenced by the fact that most cases of
Down's syndrome occurred in women older than 35
years of age, where parental age had great influence.

Karyotyping: Karyotyping is the process by which
photographs of Chromosomes are taken in order to
determine the chromosome complement of an
individual, including the number of chromosomes and
any abnormalities. The term karyotype is also used for
the complete set of chromosomes in a species or in an
individual organism and for a test that detects this
complement or measures the number.

Karyotypes describe the chromosome count of an
organism and what these chromosomes look like under
a light microscope. Attention is paid to their length, the
position of the centromeres, banding pattern, any
differences between the sex chromosomes, and any
other physical characteristics. The preparation and
study of karyotypes is part of cytogenetics.
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The study of whole sets of chromosomes is sometimes
known as karyology. The chromosomes are depicted
(by rearranging a photomicrograph) in a standard
format known as a karyogram or idiogram: in pairs,
ordered by size and position of centromere for
chromosomes of the same size.

The basic number of chromosomes in the somatic cells
of an individual or a species is called the somatic
number and is designated 2n. In the germline (the sex
cells) the chromosome number is # (humans: n=23).]
Thus, in humans 2n=46.

So, in normal diploid organisms, autosomal
chromosomes are present in two copies. There may, or
may not, be sex chromosomes. Polypoid cells have
multiple copies of chromosomes and haploid cells have
single copies.

Karyotypes can be used for many purposes; such as to
study chromosomal aberrations, cellular function,
taxonomic relationships, medicines and to gather
information.

CONCLUSION

In conclusion, the prevalence of Down's syndrome in
UATH, Abuja, Nigeria is in keeping with those found
elsewhere in the world. The findings in this study raise
the issues of prenatal counseling for Nigerian women of
advanced maternal age and for those with a previous DS
infant, selective termination of affected fetuses, and
counseling of older mothers regarding the advantages
of family planning.
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