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Article history: Alazami syndrome is a rare autosomal recessive disorder characterized by primordial
Received 27 December 2024 dwarfism, intellectual disability, and distinct facial features, primarily caused by biallelic
Revised 18 January 2025 mutations in the LARP7 gene. Osteo-oto-hepato-enteric (O2HE) syndrome is another rare au-
Accepted 25 January 2025 tosomal recessive disorder resulting from mutations in the UNC45A gene, presenting with

congenital diarrhea, neonatal cholestasis, deafness, and bone fragility.
We report a unique case of an 11-month-old male patient exhibiting clinical features con-

Keywords: sistent with Alazami syndrome, including developmental delay, intellectual disability, and
Alazami syndrome characteristic facial dysmorphisms (triangular face, deep-set eyes, and prominent forehead).
LARP7 mutation Genetic analysis revealed a single pathogenic variant in the LARP7 gene inherited from the
Osteo-Oto-Hepato-Enteric father, which is atypical for an autosomal recessive condition. Additionally, the patient pre-
syndrome (O2HE) sented with features of O2HE syndrome and was found to carry compound heterozygous
UNC45A mutation mutations in the UNC45A gene. The presence of only one LARP7 variant suggests an al-

ternative genetic mechanism, such as uniparental disomy (UPD) or a second undetected
variant.

This case challenges the conventional autosomal recessive inheritance model of Alazami
syndrome by presenting with a single detectable LARP7 variant. It underscores the neces-
sity for comprehensive genetic evaluations, including investigations for UPD or structural
variants, in patients with suspected Alazami syndrome but only one identified pathogenic
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allele. Furthermore, the co-occurrence of O2HE syndrome highlights the complexity of di-
agnosing patients with multiple overlapping genetic disorders. This report contributes to
expanding the genetic and phenotypic spectrum of Alazami syndrome and emphasizes the
importance of considering multifactorial genetic mechanisms in rare congenital disorders.

© 2025 The Authors. Published by Elsevier Inc. on behalf of University of Washington.

This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

Alazami syndrome, a rare autosomal recessive disorder first
described in 2012, is characterized by primordial dwarfism or
short stature, intellectual disability, and distinct facial fea-
tures [1,2]. The syndrome results from biallelic mutations in
the LARP7 gene, which encodes a chaperone protein cru-
cial for the stability and function of 7SK, a noncoding RNA.
Specifically, LARP7 protects 7SK from degradation, and the
7SK snRNA complex, along with associated cellular proteins,
regulates the activity of the positive transcription elonga-
tion factor P-TEFb, which is involved in transcription by
RNA polymerase II [1,3,4]. Consequently, the depletion of 7SK
RNA due to LARP7 mutations disrupts normal cellular pro-
cesses, leading to the complex phenotype observed in affected
individuals [1].

Since its initial description, fewer than 53 cases of Alazami
syndrome have been reported in the literature. Most reported
cases involve homozygous mutations in the LARP7 gene,
though compound heterozygous mutations have also been
documented [3,5]. The phenotypic spectrum of Alazami syn-
drome is broad, with patients exhibiting varying degrees of
severity. Most patients present with short stature or primor-
dial dwarfism. Additionally, patients display developmental
delay and intellectual disability, with speech development be-
ing particularly affected [6], distinctive craniofacial features
are also common in Alazami syndrome, including a triangular
face, prominent forehead, deep-set eyes with narrow palpe-
bral fissures, broad nose, malar hypoplasia, short philtrum,
and full lips [2,7]. Other clinical features that may be present
include skeletal anomalies such as scoliosis and mild epiphy-
seal changes, behavioral issues like hyperactivity, anxiety, and
self-mutilation [7], and ocular anomalies, including strabis-
mus. Some individuals with Alazami syndrome may also have
congenital heart defects like an atrial septal defect, and small
kidneys, sometimes with prehypertension [8]. Less common
findings include cleft palate, hand wringing, and periventric-
ular nodular heterotopia [2,8]. These additional features tend
to be more severe in homozygous individuals, with consan-
guinity likely playing a significant role.

Recently, osteo-oto-hepato-enteric (O2HE) syndrome has
been described as an autosomal recessive pleiotropic disor-
der characterized by congenital diarrhea, neonatal cholesta-
sis, deafness, and bone fragility [9]. This condition stems from
loss-of-function mutations in the UNC45 myosin chaperone A
(UNC45A) gene, which encodes a protein involved in regulat-
ing cytoskeletal processes by assisting in the proper folding
and function of myosin motors [10]. When UNC45A is defi-
cient, the clinical spectrum can range from congenital diar-
rhea and cholestasis to bone fragility and deafness.

In this report, we present a unique case of Alazami syn-
drome in a patient who carries only a single pathogenic al-
lele of the LARP7 gene. Despite this atypical genetic find-
ing, the patient exhibits a range of features consistent with
Alazami syndrome, including developmental delay, intellec-
tual disability, and facial dysmorphisms (triangular face, deep-
set eyes, and prominent forehead) [2,7]. In addition, the patient
also carries compound heterozygous mutations in the Unc-45
Myosin Chaperone A (UNC45A) gene; known to be associated
with O2HE syndrome.

This case challenges the existing understanding of the ge-
netic basis of Alazami syndrome and raises the possibility
of alternative mechanisms contributing to its phenotypic ex-
pression. Furthermore, the occurrence of 2 distinct gene muta-
tions in the same patient emphasizes the complexity of this
case and the challenges in diagnosis and management. We
aim to review the documented cases in the literature and ex-
plore this unusual presentation, with a particular focus on ex-
panding the recognized genetic and phenotypic spectrum of
the disease.

Case presentation

The patient is the product of conception by healthy parents.
He was delivered by cesarean section at 36+2 weeks of gesta-
tion due to intrauterine growth restriction (IUGR) and oligohy-
dramnios, with Apgar scores of 8 and 9 at 1 and 5 min, respec-
tively. His birth weight was 1,460 g (—2.89 SD, <1st percentile),
length was 42 cm (—2.94 SD, <1st percentile), and head cir-
cumference was 28 cm (—2.87 SD, <1st percentile). Nonspecific
discrete dysmorphic features were observed in the boy after
delivery. However, the patient was admitted to the neonatal
intensive care unit (NICU) for 3 months due to symmetrical
IUGR. Additionally, the patient experienced transient tachyp-
nea of the newborn and failure to thrive.

The patient had normal body imaging except for a trans-
fontanelle brain ultrasound, which revealed grade 2 intraven-
tricular hemorrhage (IVH) with no ventricular dilation or mid-
line shifting. Subsequent imaging, however, showed no abnor-
malities. Furthermore, since the age of one month, the patient
has exhibited involuntary right-hand movements in the form
of dyskinesia, up-rolling of the eyes, and mouth deviation.

Several episodes of diarrhea occurred after each feed, in
addition to episodes of cholestasis represented by jaundice
and conjugated hyperbilirubinemia. The patient also had a de-
crease in galactose-1-phosphate uridyltransferase; therefore,
galactosemia was suspected. However, later urine tests were
negative for reducing substances.

At 7 months of age, the patient underwent extensive imag-
ing and clinical evaluations. Auditory brainstem response
testing demonstrated bilateral profound sensorineural hear-
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Fig. 1 - Chest radiograph demonstrating an abnormal cardiac silhouette, a narrow, bell-shaped thorax, and thin,
under-mineralized bones in a 7-month-old patient with significant growth restriction.

ing loss. A brain MRI revealed hyperintensity within the inter-
nal capsule and a thin corpus callosum, but otherwise nor-
mal findings. Abdominal ultrasound showed minimal dila-
tion of the left renal pelvis (2 mm in the anterior-posterior
diameter). Echocardiography confirmed a patent ductus arte-
riosus (PDA) with a left-to-right shunt and left atrial enlarge-
ment. Notably, chest X-rays displayed an abnormal cardiac sil-
houette with a disproportionately small, bell-shaped thorax.
The bones appeared markedly thin and under-mineralized, re-
flecting the patient’s significant growth restriction. These ra-
diographic features, particularly the narrow rib cage and low
bone density, are consistent with a syndromic presentation of
skeletal and systemic involvement (Fig. 1).

A single exome analysis was performed at the age of 8
months. Genomic amplification and direct sequencing de-
tected the following variants: c.604_605delAA, p.Lys202fs*5
on exon 6 of the LARP7 gene; c.323T>C, p.Leul08Pro and
€.1409G>A, p.Arg470GIn on exons 7 and 13 of the UNC45A
gene, respectively; and ¢.490C>T, p.Argl64Trp on exon 4 of the
TRAPPC3 gene. Furthermore, the father and mother each car-
ried the aforementioned variants in the UNC45A gene, and
his 3-year-old sister has both variants of the same gene de-
spite being healthy. For the LARP7 gene, only the father had
the same variant as his son.

At the last visit, the patient was an 11-month-old boy with
delayed growth parameters (weight: 4.4 kg (-7.96 SD, <1st per-
centile), length: 59 cm (-6.70 SD, <1st percentile), head cir-
cumference: 35.5 cm (-9.03 SD, <1st percentile)) and several
dysmorphic features, including a triangular face, broad fore-
head, deep-set eyes, low-set ears, large ears, full lower lip, mi-
crognathia, malar hypoplasia, high-arched palate, torticollis,
overlapping toes, joint hypermobility, widely spaced nipples,
undescended testes, and behavior of self-mutilation. Develop-
mentally, despite being 11 months of age, he presented with
the skills of a typical 6-month-old. He was unable to roll over
from a supine to a prone position, sit unsupported, or produce
meaningful vocalizations, indicating a significant global delay
across multiple developmental domains.

Discussion

Alazami et al. first described a distinct form of primordial
dwarfism, commonly referred to as Alazami syndrome, which
is characterized by severe intellectual disability and various
facial dysmorphisms. To date, only around 53 cases of Alazami
syndrome have been reported worldwide. Table 1 summarizes
the most commonly reported features across at least ten cases
from the literature, alongside the current case [1-3,5,7,8,11-19].

Clinically, notable dysmorphic features may raise suspicion
for Alazami syndrome; however, confirmatory genetic testing
is necessary for diagnosis. Pathogenic variants in LARP7 have
been identified as the primary driver of Alazami syndrome,
which follows an autosomal recessive inheritance, in which, 2
pathogenic variants (“2 hits”) in LARP7 must be present for the
disease phenotype to manifest [1]. According to Table 1, the
majority (84.90%) of previously reported patients are homozy-
gous for the LARP7 variant, while the remainder are com-
pound heterozygotes (2 different mutated alleles at the same
gene locus).

Parental consanguinity has been documented in 47% of re-
ported cases, which helps explain homozygous variants. Even
so, there can be complexities in detecting both pathogenic
variants in some individuals. In our case, only the father was
found to carry the known pathogenic variant in LARP7, result-
ing in the child apparently carrying just one pathogenic al-
lele. This observation questions the documented inheritance
model of Alazami syndrome. Nonetheless, there are potential
theories that can hold an explanation including the presence
of an undetected second variant missed by exome sequenc-
ing (e.g., large deletions, deep intronic changes, or low-level
mosaicism), or the possibility of uniparental disomy (UDP). A
recent case report described Alazami syndrome arising from
UPD on chromosome 4, in which a 45 Mb region of loss of het-
erozygosity revealed a single frameshift variant in LARP7, ef-
fectively rendering it homozygous and clinically manifesting
as Alazami syndrome [19]. This underscores how UPD can give
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Table 1 - Commonly reported features in previous Alazami syndrome cases.

Feature Previous reported cases n (%) Current case
Consanguinity 25/53 (47%) Yes
Gender 28/53 Male (53%) Male
Zygosity Homozygous 45/53 (85%), Compound heterozygous 8/53 (15%) Heterozygous
Motor developmental delay 49/51 (96%) Yes
Intellectual disability 50/50 (100%) Yes
Face

Triangular face 24/39 (62%) Yes
Prominent forehead 16/19 (84%) No
Sparse eyebrows 18/36 (50%) Yes
Malar hypoplasia 21/35 (60%) Yes
Eyes

Narrow and short palpebral fissure 18/36 (49%) No
Deep-seated eyes 25/36 (69%) Yes
Strabismus 13/33 (39%) No
Hypertelorism 9/13 (69%) No
Nose

Prominent nose 9/10 (90%) No
Broad nose 32/40 (80%) Yes
Ears

Low set ears 18/39 (46%) Yes
Philtrum

Short philtrum 26/36 (72%) No
Mouth and oral region

Wide mouth 21/38 (55%) No
Full lips 17/37 (46%) Yes
Widely spaced teeth 20/26 (77%) =

rise to a recessive phenotype despite the absence of a second
familial variant. Thus, further genetic investigations (e.g., SNP
microarray or multiplex ligation-dependent probe amplifica-
tion [MLPA]) might reveal a second “hidden” variant or confirm
a UPD event.

Beyond the LARP7 finding, this patient’s exome sequencing
also revealed 3 additional variants in 2 different genes. Two of
these variants were in UNC45A, which is implicated in Osteo-
Oto-Hepato-Enteric syndrome (O2HE), an autosomal recessive
pleiotropic syndrome characterized by variable presentations,
including congenital diarrhea, cholestasis, bone fragility, and
deafness [9]. To our knowledge, this syndrome is extremely
rare, as less than 20 cases have been reported to date. Conse-
quently, further studies are needed to explain the relationship
between the disease genotype and phenotype.

Additionally, a substitution in TRAPPC3 was detected,
predicted to result in abnormal protein translation. While
TRAPPC3 has been implicated in neurodevelopmental disor-
ders, its role is not as well-established as UNC45A. Other genes
in the TRAPP complex, including TRAPPC6B, which interacts
with TRAPPC3, are associated with various neurodevelopmen-
tal phenotypes. Further research is necessary to assess the

clinical relevance of this specific TRAPPC3 variant in our pa-
tient [20].

Conclusion

In this report, we present a rare and complex case of Alazami
syndrome in an 11-month-old patient who carries only a sin-
gle pathogenic variant of the LARP7 gene, alongside com-
pound heterozygous mutations in the UNC45A gene associ-
ated with O2HE syndrome. This atypical genetic presentation
challenges the established autosomal recessive inheritance
model of Alazami syndrome and suggests the involvement of
alternative genetic mechanisms such as uniparental disomy
or undetected second variants. The co-occurrence of 2 distinct
genetic disorders in the same patient underscores the neces-
sity for thorough and comprehensive genetic testing in indi-
viduals presenting with multiple syndromic features.

Our findings highlight the importance of considering
broader genetic analyses, including SNP microarrays and
MLPA, to uncover hidden genetic abnormalities that may not
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be detected through standard exome sequencing. Addition-
ally, this case emphasizes the need for heightened clinical
awareness and multidisciplinary approaches in diagnosing
and managing patients with overlapping phenotypes of rare
genetic disorders. By documenting and analyzing such unique
cases, we aim to enhance the understanding of the genetic
architecture and phenotypic variability of Alazami syndrome,
ultimately improving diagnostic accuracy and genetic coun-
seling for affected families.

Patient consent

Written informed consent was obtained from the patient’s le-
gal guardians for the publication of this case report, including
all accompanying images and relevant clinical information.
The guardians have reviewed the final manuscript and agreed
to its publication. All personal identifiers have been removed
or disguised to protect the patient’s privacy.

Supplementary materials

Supplementary material associated with this article can be
found, in the online version, at doi:10.1016/j.radcr.2025.01.082.
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