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CASE REPORT

Pitt-Hopkins Syndrome: Report of the first case in the Dominican Republic
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Abstract

Pitt-Hopkins syndrome (PTHS) is a rare genetic disorder characterized by a molecular variant in the TCF4 gene involved in neuronal
differentiation during embryonic development. Patients with PTHS present with syndromic facies, psychomotor retardation and in-
tellectual disability. In addition, they may present with early-onset myopia, seizures, constipation, and episodes of hyperventilation
and apnea. Some cases also meet criteria for autism spectrum disorder. In this article, we review the current literature on Pitt-Hopkins
syndrome and present the first molecularly diagnosed case in the Dominican Republic. The patient in question exhibits typical facial
features and a pattern of developmental delay consistent with PTHS. To date, no molecularly confirmed case of PTHS has been re-
ported in the Dominican Republic, which makes this case an important contribution to scientific knowledge in the country.

INTRODUCTION

Pitt Hopkins syndrome (PTHS) is a very rare condition and so
far approximately 500 patients have been reported worldwide,
of which not all are genetically confirmed. Usually, people with
variants affecting exons 1 to 5 in the TCF4 gene associate mild
intellectual disability (ID). Exons 5 to 8 of this same gene have
been associated with moderate to severe ID and patients may
sporadically present with features of PTHS. Variants starting
from exon 9 to exon 20 are associated with a typical PTHS1

phenotype.

Pitt-Hopkins syndrome (PTHS) is characterized by significant
developmental delays with moderate to severe intellectual dis-

ability and behavioral differences, characteristic facial features
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and episodic hyperventilation and/or difficulty breathing while
awake. Speech is significantly delayed and most individuals do
not speak with receptive language. Other common findings in-
clude autism spectrum disorder symptomes, sleep disturbances,
stereotypic hand movements, seizures, constipation, and se-

vere myopia [2].

Patients with PTHS are characterized not only by specific physi-
cal and genetic manifestations, but also by specific behavioral
and cognitive features. The study of behavior and cognition
can improve diagnosis and prognosis, allows the recognition
of comorbidities and contributes to the appropriate counsel-
ing of families [3]. Early treatment of strabismus and myopia
positively influences motor development and should be in-

cluded in rehabilitation programs for patients with PTHS [4].

Once Pitt-Hopkins syndrome is clinically suspected, the diagno-
sis is confirmed by molecular genetic testing of the TCF4 gene
[5]. The identification of rare copy number variants together with
genome-wide association studies have provided important in-

formation on genetic risk factors for schizophrenia.

Recently, a meta-analysis of several genome-wide association
studies found, in addition to several other markers, a single nu-
cleotide polymorphism in intron 4 of the TCF4 gene to be asso-
TCF4 encodes a basic

ciated with schizophrenia.

helix-loop-helix transcription factor that interacts with other

ISSN L 2953-3139 (Spanish)
DOI: 10.37980/im.journal.ggcl.20232255

Genetics and Clinical Genomics Latinamerica

INFOMEDIC ¢


https://www.infomedicint.com
https://www.geneticalatam.com
https://www.infomedicint.com/artupdates/
https://orcid.org/0000-0001-7361-8897

Genet Clin Genom 2023; 1(2):61-66

transcription factors to activate or repress gene expression.
Therefore, variants in the TCF4 gene may be associated with a
of

schizophrenia.

variety neuropsychiatric  phenotypes, including

Recessive forms of Pitt-Hopkins syndrome are caused by mu-
tations in NRXN1 and CNTNAP2. Interestingly, NRXN1 deletions
have been reported in schizophrenia, whereas CNTNAP2 vari-
ants are associated with several neuropsychiatric pheno-
types. The data suggest that TCF4, NRXNT and CNTNAP2 may
participate in a biological pathway that is altered in patients

with schizophrenia and other neuropsychiatric disorders [6].

METHODOLOGY

The present case study describes the clinical and genetic eval-
uation of a 4-year-old girl, weighing 14.5 kg, of Hispanic origin
and Dominican nationality, daughter of a mother with obstet-
ric history of G4, A2, P2. The patient has a confirmed diagnosis
of Pitt Hopkins syndrome (PTHS) through a next generation se-
quencing genetic test, specifically with a panel of genes asso-
ciated with epilepsy ordered by the Medical Genetics service
of the ChromoMED Institute, in the Dominican Republic (Sup-

plementary image 2).

The objective of the research was to document the dysmor-
phological, therapeutic and diagnostic reevaluation, as well as
the neurocognitive, neurophysiological and motor aspect of
the patient to help in the planning of the intervention, as well
as to evaluate and manage her clinical management and pro-
tocolized follow-up through the collaboration of several spe-

cialized medical services.

The research protocol consisted of reviewing the clinical
record with prior authorization from the center and the pa-
tient's mother, obtaining informed consent, reevaluation by
the investigator, and performing complementary paraclinical

studies.

These included cranial tomography, otoacoustic emissions,
evoked potentials, strain echocardiogram and thyroid function
tests. In addition, a family tree was performed and documenta-
tion of the indicated studies was compiled, as well as an up-

dated literature review of Pitt Hopkins syndrome.

A further reevaluation was performed to address and docu-
ment the patient's dysmorphologic evaluation. In addition, in-
formed consent was obtained for purposes of publication and

release of photographs related to the study.

This case study has provided a comprehensive clinical and ge-
netic evaluation of a patient with Pitt Hopkins syndrome. The
results obtained provide important information to better un-
derstand this rare genetic condition and may contribute to the

appropriate care and management of patients with PTHS.

RESULTS

The investigation revealed significant results in the physical
and neurological evaluation of the patient with Pitt Hopkins
syndrome. Regarding dysmorphologic alterations, typical fea-
tures of the disease phenotype were observed, such as epican-
thus, telecanthus, narrow forehead, thin eyebrows in their
lateral portion, flattened nasal bridge, broad nasal ridge and
tip, prominent midface, prominent midface, prominent cheeks,
wide mouth and thick or overlapping ear helix (See Figure 1
A,Q). These findings support the clinical diagnosis of Pitt Hop-
kins syndrome and are consistent with those described in the

medical literature.

In addition to the dysmorphic alterations, other relevant physical
findings were found, such as marked bilateral myopia and con-
vergent strabismus, fundus without alterations (See figure 1 B).
These visual problems are common in patients with Pitt Hop-
kins syndrome and require appropriate management to pre-

serve the ocular health of the patient.

Regarding psychomotor development, a severe and early-on-
set alteration was observed, characterized by severe hypotonia

and genu valgum (See figure 1D).

These problems affect the patient's motor skills and balance,
which may influence her quality of life and functional abilities.
In addition, the presence of absence seizures at a frequency of
once a day, under maintenance pharmacological treatment, is
an important clinical manifestation to be taken into account in

the patient's management.

The radiographic study revealed a heart of normal size and mor-

phology, with cardiothoracic index of 0.46 mm (See figure 2).
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Figure 1. Facies of the patient with Pitt- Hopkins Syndrome. Figure 2. Radiographic study: pelvic images.

The radiographic study revealed a heart of normal size and
morphology, with cardiothoracic index of 0.46 mm. Platypeloid

pelvis with bone morphology within normal parameters.
Source. ChromoMED Institute.

Figure 3. Radiographic study: images of feet.
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The radiographic study revealed a heart of normal size and morphology.
Growth plates of normal aspects and morphology. Source. ChromoMED Institute.
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Platypeloid pelvis with bone morphology within normal pa-

rameters, growth plates of normal aspect and morphology.

It is relevant to note that the patient also presents synechiae of
labia minora. In addition, it was identified that the patient is a
carrier of sickle cell anemia and suffers from hypothyroidism,
conditions that are managed in a comprehensive manner in her
medical care, with a multidisciplinary approach. Neurologically,
global impairment was observed in all areas of functioning of in-
tellectual executive functions, including attention, memory, vis-
ual-motor, fine motor, academic, adaptive, emotional and
behavioral. These results are consistent with the expected neu-

rological profile in patients with Pitt Hopkins syndrome.

From the pharmacological point of view, our patient is fol-
lowed with a scheme that keeps her stable to date, among
them are levetiracetam and valproic acid, which are adminis-
tered in doses of 6 ml and 4 ml respectively, twice a day contin-
uously. Also used are clonidine, which is taken in the form of
drops before bedtime, and levothyroxine, in doses of 25 mg
and frequency of once daily, used for the treatment of hy-

pothyroidism.

In this review, the results of multiple electroencephalogram
(EEG) studies performed over several years on a specific pa-
tient are analyzed. Different patterns of brain activity were ob-

served at different times of wakefulness and sleep.

In July 2019, short bursts of large amplitude peak-wave activity
were found during both wakefulness and sleep (See Suple-
mentary image 1). These findings raised interest in correlating

them with the patient's clinical symptomatology.

In March 2020, no epileptic activity was recorded during wake-
fulness and phases I-Il of sleep. However, in August 2020, high-
voltage spike-wave activity was observed in the left occipital

region during sleep in those same phases.

In March 2021 and October 2021, no epileptic activity was de-
tected during wakefulness and sleep in EEGs performed on

those dates.

In addition to EEGs, a brain MRI was performed in August 2020,

which showed no pathological abnormalities.

Within our reevaluation we included cranial tomography, otoa-
coustic emissions, evoked potentials, strain echocardiogram
and thyroid function tests, which were normal. However, it can
be inferred that the patient demonstrated skills beyond those
detailed in the literature, such as the use of complete sen-
tences and the ability to learn and communicate in a promis-
ing manner. These unexpected skills may be a positive aspect

to consider in the management and follow-up of the patient.

The patient was referred to the orthopedic surgery service and
surgery was performed on both lower limbs with corrective
surgery, in order to provide the patient with the possibility of a
coordinated gait, with the help of physiotherapy and rehabili-

tation services (Supplementary Image 3).

The results of this research highlight the presence of important
dysmorphic alterations, visual problems, alterations in psy-
chomotor development and neurological profile in a patient
with Pitt Hopkins syndrome. These findings support the clinical
diagnosis of the disease and provide relevant information for
planning the clinical management of the patient, including
therapies focused on her current needs. Familial genetic
screening is an important part of research to determine possi-

ble genetic risks and germline inheritance patterns.

During the re-evaluation a genealogical examination of the pa-
tient was performed, which has allowed us to identify an autoso-
mal recessive transmission pattern of sickle cell disease. This
finding was confirmed by hemoglobin electrophoresis, a labora-
tory technique that distinguishes hemoglobin variants and is
therefore instrumental in the diagnosis of hemoglobinopathic
disorders such as Sickle Cell Disease. In this analysis, both the pa-

tient and her father showed a carrier status for this condition.

In addition, a congenital cardiac anomaly was documented in
the patient's sister. The presence of this disease within the fam-
ily health profile provides further context about the genetic

susceptibilities that the patient may have.

Thus, we were able to confirm Pitt-Hopkins syndrome in the in-
dex case, a rare genetic condition characterized by cognitive

delay, developmental difficulties and unique facial features.
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Figure 4. Patient's family tree.
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DISCUSSION

This case report highlights the importance of recognizing the
spectrum of abilities beyond what is documented in the litera-
ture in children with Pitt Hopkins syndrome (PTHS). Failure to
recognize this spectrum can lead to a delay in accurate diagno-
sis, and a deterioration in the patient's health by failing to re-
ceive an early approach to the most relevant clinical aspects,

such as motor, communicative, and intellectual functions.

Documenting each case of PTHS is becoming increasingly rele-
vant, as it drives research into the social and medical determi-
nants that could benefit these patients. This includes the
development of parent associations, as well as the study of
new targeted and personalized therapies for the treatment of
the epileptic disorders present in the syndrome. The possibility
of redirecting drug targets and combinations for treatment
more effectively is addressed by the "Genomic Precision

Medicine" approach.

Treatment recommendations for patients with PTHS include
coordination of medical services, speech, occupational and be-
havioral therapies, education, home behavior management,
social skills development, safety planning and guardianship
considerations, as well as supportive resources for parents. This
highlights the importance of a multidisciplinary approach in
the treatment team to improve the quality of life for individu-
als with PTHS and their families.

PTHS is likely underdiagnosed, emphasizing the need for com-
prehensive genetic screening methods in patients with devel-

opmental delays to investigate the possible presence of an

underlying genetic etiology. While routine cytogenetic testing
is indicated in the evaluation of children with developmental
delay without a clear etiology, the use of more advanced ge-
netic testing, such as whole exome sequencing, may allow ob-
taining a diagnosis or considering specific commercially

available gene panels.

In conclusion, we highlight the importance of recognizing the
spectrum of abilities in patients with PTHS beyond what is doc-
umented, the need to document each case to encourage re-
search and the development of personalized therapies, as well
as the importance of a multidisciplinary approach in the treat-

ment of these patients.

Acknowledgments
We thank Dr. Katlin De La Rosa Poueriet and Dr. Javier Garcia-
Planells for their contributions and review of this manuscript.
REFERENCES

[1]  Tripon F, Boglis A, Micheu C, Streata |, Banescu C. Pitt-
Hopkins Syndrome: Clinical and Molecular Findings of
a 5-Year-Old Patient. Genes (Basel). 2020 May
28;11(6):596. doi: 10.3390/genes11060596. PMID:
32481733; PMCID: PMC7349262.
Sweetser DA, Elsharkawi |, Yonker L, et al. Pitt-Hopkins
Syndrome. 2012 Aug 30 [Updated 2018 Apr 12]. In:
Adam MP, Everman DB, Mirzaa GM, et al., editors.
GeneReviews® [Internet]. Seattle (WA): University of
Washington, Seattle; 1993-2023.
Van Balkom ID, Vuijk PJ, Franssens M, Hoek HW,
Hennekam RC. Development, cognition, and
behaviour in Pitt-Hopkins syndrome. Dev Med Child
Neurol. 2012 Oct;54(10):925-31. doi: 10.1111/j.1469-
8749.2012.04339.x. Epub 2012 Jun 19. PMID:
22712893.
Huang, DiY, Zhang XX, Li XY, Fang WY, Qiao T. Surgical
treatment of Pitt-Hopkins syndrome associated with
strabismus and early-onset myopia: Two case reports.
World J Clin Cases. 2022 Dec 6;10(34):12734-12741.
doi: 10.12998/wjcc.v10.i34.12734. PMID: 36579120;
PMCID: PMC9791505.

ISSN L 2953-3139 (Spanish)
DOI: 10.37980/im.journal.ggcl.20232255

65

Genetics and Clinical Genomics Latinamerica

INFOMEDIC ¢


https://www.infomedicint.com

Genet Clin Genom 2023; 1(2):61-66

[5] Dean L. Pitt-Hopkins Syndrome. 2012 Mar 8 [updated [6]
2018 Aug 11. In: Pratt VM, Scott SA, Pirmohamed M,
Esquivel B, Kattman BL, Malheiro AJ, editors. Medical

Blake DJ, Forrest M, Chapman RM, Tinsley CL,
O'Donovan MC, Owen MJ. TCF4, schizophrenia, and Pitt-
Hopkins Syndrome. Schizophr Bull. 2010 May;36(3):443-
7. doi: 10.1093/schbul/sbq035. Epub 2010 Apr 26.

PMID: 20421335; PMCID: PMC2879683.

Genetics Summaries [Internet]. Bethesda (MD):

National Center for Biotechnology Information (US);
2012-. PMID: 28520343.

Genetics and Clinical Genomics Latinamerica 66
DOI: 10.37980/im.journal.ggcl.20232255

INFOMEDIC 3


https://www.infomedicint.com

