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Abstract

This study analyzes the prevalence and characteristics of comorbidities in 534 children with Down Syndrome (DS) in the
Dominican Republic, between 2018 and 2022. The research reveals early detection of DS, with an equal gender distri-
bution. Most cases resulted from nondisjunction, with a significant association between advanced maternal age and
increased risk of DS. About 62.2% of the children had comorbidities, with cardiac conditions being the most prevalent,
followed by endocrine and neurologic comorbidities, mainly hypothyroidism and seizure disorders. Ophthalmic and
otorhinolaryngologic conditions were also common, with strabismus and hypoacusis standing out. The findings emp-
hasize the need for early and comprehensive management adapted to the individual and regional characteristics of

patients with DS.

INTRODUCTION

Trisomy 21, known as Down syndrome (DS), is characterized by
a chromosomal abnormality resulting from the additional
presence of chromosome 21, constituting the most frequently
observed autosomal aneuploidy compatible with postnatal
survival and one of the most complex genetic entities [1]. The

estimated global incidence of Down syndrome is

approximately 1 per 1000 live births [2].

There are three cytogenetic phenotypes responsible for trisomy
21: (1) free trisomy 21 by nondisjunction, present in 95% of cases

and characterized by a total of 47 chromosomes[2];
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Robertsonian  translocation, with a  supplementary
chromosome 21 attached to another chromosome, accounting
for 4% of cases; and (3) trisomy 21 mosaicism together with
partial trisomy 21, which make up 1% of cases and generally
correlate with DS manifestations of variable intensity. Excess
genetic material induces a number of distinctive clinical
manifestations and increases the risk of developing various

comorbidities [3].

Several medical conditions are more prevalent in individuals
with DS compared to the general population, some of which
require immediate interventions after birth, while others warrant
continuous monitoring throughout life. It is estimated that
approximately 75% of individuals with DS manifest at least one
comorbidity of varying degrees of severity [4]. Despite the
variability reported in the literature regarding the most
prevalent comorbidities in trisomy 21, a preponderance of

cardiac anomalies is observed in approximately 44% of cases [5].

It is postulated that the diversity in the types of comorbidities
associated with trisomy 21 and their specific manifestations
differ significantly worldwide, suggesting an influence of
genetic, sociodemographic, and geographic factors [6].
Consequently, various countries have conducted studies to

accurately determine the prevalence and variants of
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comorbidities associated with trisomy 21 in their respective

populations.

The prevalence and management of health conditions in
individuals with Down syndrome (DS) have been the subject of
numerous studies over the years. These studies have provided
a deeper understanding of the medical and social needs of this
population. According to Chicoine et al [7], individuals with DS
in the United States have a high prevalence of common
diseases, highlighting the importance of a patient-centered
approach to medical care. Lagan et al [8] highlighted the
multiorgan involvement and the need for comprehensive
management in children with DS, underscoring the diversity of

medical needs that require attention.

Previous studies, such as Parker et al [9], have updated
prevalence estimates of DS births, highlighting a consistent
birth pattern and the need for ongoing resources for these
individuals. In line with this, Roizen and Patterson [10]
provided a comprehensive review on DS, while Weijerman and
de Winter[11] emphasized the importance of clinical practice

and specific care for children with DS.

Early mortality and causes of death in individuals with DS have
also been the subject of study, as indicated by O'Leary et al
[12], who note that comorbid conditions may contribute
significantly to morbidity and mortality in this population. In
addition, Zigman and Lott [13] explored the relationship
between DS and Alzheimer's disease, highlighting the
importance of understanding the neurological risks associated
with DS.

The epidemiology of DS, discussed by Sherman et al. [14], has
provided valuable information on incidence rates and trends.
In addition, Korenberg et al [15] investigated DS phenotypes
related to chromosomal imbalance, while Gardiner et al [16]
discussed the utility of mouse models in DS research. The work
of Hassold and Hunt [17] on the genesis of human aneuploidy
provides critical insight into meiotic errors leading to DS.
Finally, Capone et al [18] addressed the need for a
comprehensive approach to the care of adults with DS. These
studies collectively provide a solid foundation for
understanding the challenges and advances in the care and

management of people with Down syndrome.

In the Dominican Republic, there have been unpublished
studies focused on congenital cardiac malformations in the
pediatric population affected by DS, but there is still a lack of
an exhaustive and publicly accessible registry on the
comorbidities present in this demographic group. The present
research aims to collect and update data on the prevalence of
comorbidities linked to trisomy 21 in the Dominican region,
with the purpose of detailing each pathology and categorizing
them according to their severity or the need for surgical

intervention.

METHODS

An observational, descriptive and cross-sectional research of
retrospective nature was implemented, through the analysis of
clinical histories of subjects diagnosed with Down Syndrome,
who resorted to the medical genetics department of the Dr.
Hugo Mendoza Pediatric Hospital, Dominican Republic,

covering the interval from August 2018 to August 2022.

The analysis process involved a thorough and systematic
review of the existing clinical documentation, without
alterations or direct interventions by the researchers on the
participants. Subsequently, the data obtained were
consolidated in a database designed specifically for this
research, using the digital clinical records of the
Comprehensive Care Clinic for Patients with Down Syndrome
and the Medical Genetics Service of the aforementioned
hospital. The methodology for data collection focused on the
manual organization of the key information extracted for each

patient, using Microsoft Office Excel®.

A database structured in five main segments was configured:

1) identification of clinical history, 2) general and
sociodemographic information, 3) diagnostic confirmation of
trisomy 21, 4) identification of associated comorbidities, and 5)
surgical interventions performed, subdividing each category
for detailed and accurate cataloguing. Given the observational
and retrospective approach of the study, patient participation
was not requested, emphasizing the importance of
confidentiality and protection of personal data, in line with

ethical guidelines.

This procedure ensures the protection of the privacy and

integrity of the minors, in strict compliance with the guidelines
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of the Research Ethics Committee (CEl) of the Hospital Dr.
Hugo Mendoza, for exclusively academic and scientific

purposes.

The initial sample comprised 2,048 patients, from which, after
applying the inclusion and exclusion criteria, a final cohort of
534 pediatric subjects with a confirmed diagnosis of Down
syndrome was selected. Using probability sampling
techniques and establishing a 1% margin of error and a 99%
confidence level using Raosoft® software, the represen-

tativeness of the sample was validated.

The inclusion criteria defined were: pediatric patients (under
18 years of age) evaluated at the Medical Genetics office of the
HPHM in the established period, with a confirmed diagnosis of
Down syndrome by genetic analysis. Records with incomplete
information, patients seen outside the defined time range and

diagnoses based solely on clinical criteria were excluded.

After collecting and categorizing the data, we proceeded to
the analysis according to the proposed objectives, applying
statistical techniques of frequency distribution, as well as
measures of central tendency and dispersion. In addition,
JASP® statistical software was used to perform correlations

using Spearman's coefficient.

RESULTS

Figure 1. Regional distribution of pediatric patients with SD.

M > 50%
[ 3-4%
] 1-2%
[1<1%

Enriquillo
1.9%

79.9%

(g

Regional distribution of pediatric patients with DS seen in the medical
genetics service at the Dr. Hugo Mendoza Pediatric Hospital during the
period August 2018 - August 2022.

Table 1. Characterization and Prevalence of Comorbidities in
Pediatric Patients with Down Syndrome in the Dominican
Republic.

. Sub
Variable Variable Fr. % p

Edad Lactante 192 36.0%  <0.001
menor
Lactante 128 24.0%  <0.001
mayor
Preescolar 165 30.9%  <0.001
Escolar 24 4.5% <0.001
Adolescente 25 4.7% <0.001

Sexo Femenino 272 50.9% 0.697
Masculino 262 491% 0.697

Procedencia Ozama 423 79.2%  <0.001
Higuamo 25 4.7% <0.001
Yuma 17 3.2% <0.001
Valdesia 22 4.1% <0.001
Enriquillo 10 1.9% <0.001
El Valle 1 0.2% <0.001
Cibao Norte 6 1.1% <0.001
Cibao Sur 9 1.7% <0.001
Cibao 21 3.9% <0.001
Nordeste

Fr: Frecuencia; %: porcentaje; p: valor p.

Figure 2. Municipal distribution in Ozama region of pediatric
patients with DS.
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Municipal distribution in Ozama region of pediatric patients with DS seen in
the medical genetics service at the Dr. Hugo Mendoza Pediatric Hospital
during the period August 2018 - August 2022.
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Figure 3. Classification of comorbidities identified in pediatric
patients with DS.
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Classification of comorbidities identified in pediatric patients with DS seen
in the medical genetics service at the Dr. Hugo Mendoza Pediatric Hospital
during the period August 2018 - August 2022. CAR: Cardiovascular; END:
Endocrine; OFT: Ophthalmic; OTO: Otorhino-
laryngological; GAS: Gastrointestinal; REP: Reproductive.
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Figure 4. Evaluation of comorbidities and surgical
requirement in pediatric patients with DS.
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Evaluation of comorbidities and surgical requirement in pediatric patients
with DS seen in the medical genetics service at the Dr. Hugo Mendoza
Pediatric Hospital during the period August 2018 - August 2022. Comorb:
Comorbilities; Surg. Comorb: Surgical Comorbilities; Comorb. No Surg:
Comorbilities with no Surgery; No Comorb: No Comorbilities.

Figure 5. Cardiac comorbidities identified in pediatric patients
with DS.
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AVC ASD VSD PCA TF PS
Cardiac comorbidities identified in pediatric patients with DS seen in the
medical genetics service at the Dr. Hugo Mendoza Pediatric Hospital during
the period August 2018 - August 2022. AVC: Atrio-ventricular canal; ASD:
Atrial Septal Defect; VSD: Ventricular septal defect; PCA: Persistent Ductus
Arteriosus; TF: Tetralogy of Fallot; PS: Pulmonary Stenosis.

Figure 6. Endocrine comorbidities identified in pediatric
patients with DS.
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Endocrine comorbidities identified in pediatric patients with DS seen in the
medical genetics service at the Dr. Hugo Mendoza Pediatric Hospital during
the period August 2018 - August 2022.

Figure 7. Neurological comorbidities identified in pediatric
patients with DS.
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Neurological comorbidities identified in pediatric patients with DS seen in
the medical genetics service at the Dr. Hugo Mendoza Pediatric Hospital
during the period August 2018 - August 2022. ASD: Autism Spectrum
Disorder; ADHD: Attention Deficit Hyperactivity Disorder; SW: West
Syndrome.

Figure 8. Ophthalmic comorbidities identified in pediatric
patients with DS.
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Ophthalmic comorbidities identified in pediatric patients with DS seen in
the medical genetics service at the Dr. Hugo Mendoza Pediatric Hospital
during the period August 2018 - August 2022.
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Figure 9. Otolaryngological comorbidities identified in
pediatric patients with DS.
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Otolaryngological comorbidities identified in pediatric patients with DS
seen in the medical genetics service at the Dr. Hugo Mendoza Pediatric
Hospital during the period August 2018 - August 2022.

Figure 10. Gastrointestinal comorbidities identified in
pediatric patients with DS.
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Gastrointestinal comorbidities identified in pediatric patients with DS seen
in the medical genetics service at the Dr. Hugo Mendoza Pediatric Hospital
during the period August 2018 - August 2022. GERD: Gastroesophageal
reflux disease.
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Figure 11. Reproductive comorbidities identified in pediatric
patients with DS.
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Reproductive comorbidities identified in pediatric patients with DS seen in

the medical genetics service at the Dr. Hugo Mendoza Pediatric Hospital

during the period August 2018 - August 2022.

Figure 12. Other comorbidities identified in pediatric patients
with DS.
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Other comorbidities identified in pediatric patients with DS seen in the
medical genetics service at the Dr. Hugo Mendoza Pediatric Hospital during
the period August 2018 - August 2022. DCD: Developmental Dysplasia of
the Hip; LL/PH: Cleft Lip and Cleft Palate.

Figure 13. Relationship of maternal age and associated
comorbidities of pediatric patients with DS.
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Relationship of maternal age and associated comorbidities of pediatric
patients with DS seen in the medical genetics service at the Dr. Hugo
Mendoza Pediatric Hospital during the period August 2018 - August 2022.

Figure 14. Relationship of associated comorbidities and sex in
pediatric patients with DS.
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Relationship of associated comorbidities and sex in pediatric patients with
DS seen in the medical genetics service at the Dr. Hugo Mendoza Pediatric
Hospital during the period August 2018 - August 2022. CAR: Cardiovascular;
END: Endocrine; NEU: Neurological; OFT: Ophthalmic; OTO: Otorhino-
laryngological; GAS: Gastrointestinal; REP: Reproductive.
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Tabla 2. Caracterizacion y Prevalencia de Comorbilidades.

Variable Edad Comorbilida
materna d
Edad Spearman's —
Materna rho
p-value —
Comorbilidad Spearman's -0.003 —
rho
p-value 0.943 —

Caracterizacion y Prevalencia de Comorbilidades en Pacientes Pediatricos
con Sindrome de Down de Republica Dominicana

DISCUSION
The investigation included 534 pediatric subjects diagnosed with
Down syndrome (DS) between August 2018 and August 2022.
The gender distribution was nearly equal, with 50.9% (272/534)
female and 49.1% (262/534) male participants, evidencing the
absence of gender bias in the incidence of DS. The mean age was
established at 2.4 years + 3.1 SD, identifying a higher incidence in
the group of younger infants (1-11 months), representing 36%
(192/534) of the sample. This data suggests an early detection
and approach to comorbidities in DS, potentially contributing to a
decrease in morbidity and mortality in this population. Etiologic
evaluation revealed that the majority of DS cases (99%, 529/534)
were due to nondisjunction,

translocation (0.6%, 3/534) and mosaicism (0.4%, 2/534). These

followed by Robertsonian

findings are consistent with preestablished etiologic distributions.
The mean maternal age at delivery was 34. 8 years + 6. 7 SD, with
a higher frequency in the 40-44 years range. This pattern reaffirms
the association between older maternal age and an increased risk

of DS diagnosis.

The study identified that 62.2% (332/534) of the sample
manifested one or more comorbidities associated with DS, a
lower proportion compared to studies conducted in other
regions. It was observed that 20.4% (109/332) of patients with
comorbidities required surgical interventions. The prevalence
37.7% (125/332),

atrioventricular septal defect (AVSD) being the most frequent.

of cardiac comorbidities was with
Although this percentage is comparable with data from India,
it is lower in relation to figures reported in the USA, Spain,
Chile and Bangladesh. Regarding endocrine comorbidities,
23.2% (77/332)

hypothyroidism being the most common.

of the patients presented alterations,
Regarding

neurological comorbidities, 20.8% (69/332) of the cases were

diagnosed, with epileptic disorders standing out as the
predominant condition. Some 10. 5% (35/332) of the children
were found to have ophthalmic conditions, mainly strabismus,
attributable to the generalized muscular hypotonia typical in
DS. Otolaryngologic comorbidities affected 9.6% (32/332) of
the sample, with hypoacusis as the most common condition.
A smaller percentage showed gastrointestinal and
reproductive system comorbidities, with cholelithiasis and

cryptorchidism being the most prevalent, respectively.

The research highlights the variability of comorbidities
associated with DS and underlines the importance of a
comprehensive and early approach to the management of
these patients, tailored to the specific needs of each case and
based on a thorough understanding of the prevalence and
in different

nature of comorbidities geographic and

demographic contexts.

CONCLUSIONS

This study showed that a considerable proportion of the
pediatric population with Down syndrome (DS) presents
multiple comorbidities, with a particular emphasis on cardiac
disorders, highlighting atrioventricular septal defect (AVSD) as
the most common. Although gender did not influence the
incidence of DS, a specific tendency towards certain
reproductive, ophthalmic and gastrointestinal comorbidities
was identified as a function of patient gender. In addition, it
was reaffirmed that advanced maternal age is a significant risk
factor for the development of DS, since a large majority of the

cases studied corresponded to mothers older than 35 years.

The need for surgical interventions in a significant portion of
patients with comorbidities underscores the complexity of the
associated conditions and the importance of specialized
medical management. The findings of this study reinforce the
need for a personalized medical care strategy for the pediatric
population with DS in the Dominican Republic, differentiated
from the approaches applied to the general population, in
treatment of

order to improve early detection and

comorbidities, thus reducing associated morbidity and

mortality. This approach should be tailored to the specific
local and

needs of each patient, taking into account

demographic particularities to ensure optimal and timely care.
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