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Abstract

Johanson-Blizzard syndrome (JBS) is a rare hereditary autosomal recessive disorder caused by a mutation in
the ubiquitin protein ligase E3 component n-recognin 1 (UBR1) gene. This syndrome is characterized by the
following typical clinical features: hypoplasia or aplasia of the alae nasi, congenital scalp defects,
sensorineural hearing loss, hypothyroidism, growth retardation, psychomotor retardation, imperforate anus,
genitourinary anomalies, and atypical hair patterns. Here, we describe a case of a 12-year-old girl with JBS
of consanguineous parents. During the last trimester of pregnancy, a congenital abnormality affecting the
nose was detected. Immediately after birth, the clinical examination revealed dysmorphic features in the
form of hypoplastic alae nasi, microcephaly, mild hypotelorism, and cutis aplasia on the scalp. The genetic
testing of the patient showed a novel sequence change mutation of the UBR1 gene (1bp duplication causing
a frameshift), while both parents were carriers for this mutation. Moreover, a diagnosis of pancreatic
insufficiency and subclinical hypothyroidism was made based on clinical presentation and laboratory
results. The patient was started on pancreatic enzyme replacement therapy and fat-soluble vitamins,
minerals, and antioxidant syrup. Further assessment revealed hypotonia, growth impairment, delay in
reaching developmental milestones, and bilateral profound sensorineural hearing loss, which was managed
with bilateral cochlear implantation. In addition, the patient underwent multiple craniofacial reconstructive
surgeries. This case report highlights the importance of early diagnosis and multidisciplinary care of
patients with JBS.
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Keywords: cutis aplasia, sensorineural deafness, exocrine pancreatitis insufficiency, hypoplastic alae nasi, johanson-
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Introduction

Johanson-Blizzard syndrome (JBS) is a very rare genetic disorder. Ann J. Johanson and Robert M. Blizzard are
the pediatricians who reported and described this syndrome in 1971 in three unrelated girls with distinctive
physical dysmorphism [1,2]. It was genetically unknown until 2005 when Zenker et al. found that this
syndrome is inherited as autosomal recessive and caused by a mutation in the ubiquitin-protein ligase E3
component n-recognin 1 (UBR1) gene located on chromosome 15q15-21 [3]. UBRI1 is responsible for
encoding one to four functionally overlapping E3 ubiquitin ligases of the N-end rule pathway [3]. It is yet
unknown what specific pathophysiological relationship exists between altered protein degradation and the
clinical abnormalities seen in JBS [4]. ]BS is a collection of abnormalities primarily affecting midline
structures that develop between weeks six and eight of pregnancy [5].

This syndrome affects both males and females equally [4]. JBS is characterized by the following typical
clinical features: hypoplasia or aplasia of the alae nasi, congenital scalp defects, sensorineural hearing loss,
hypothyroidism, growth and mental retardation, imperforate anus, genitourinary anomalies, and dental
problems [2]. Moreover, pancreatic insufficiency is a consistent feature of this syndrome [6]. Additional
features such as cardiac abnormalities, microcephaly, atypical hair patterns, and short stature have been
reported [6]. Patients with this syndrome usually have moderate-to-severe mental retardation, yet normal
intellect can also occur [7].

Globally, there are less than 100 documented patients in the literature [8]. In Saudi Arabia, a neighboring
country to Bahrain, the first case with JBS was reported in 2008 [9]. However, this syndrome was not
previously reported in Bahrain. Hence, we are reporting the first case in the Kingdom of Bahrain along with
a literature review.

Case Presentation

A 12-year-old Bahraini girl was born at Salmaniya Medical Complex at full term through vaginal delivery,
with Apgar scores of 8 and 9 at 1 and 5 minutes, respectively. A prenatal sonography performed in the last
trimester showed a congenital abnormality affecting the nose. The mother’s age during pregnancy was 38
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years. The patient was the fifth child of consanguineous parents who had four other healthy daughters and
had one abortion (Figure ).
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FIGURE 1: Family pedigree of the child with Johanson-Blizzard
syndrome.
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Image credits: Hasan M. Isa, Zainab A. Khudhair, Kawthar M. Abdulla, Zahra A. Idrees, Maryam Y. Busehail,
Zainab A. Jawad.

After delivery with a birth weight of 2,640 g, the patient’s physical examination revealed dysmorphic
features in the form of hypoplastic alae nasi, microcephaly, mild hypotelorism, and cutis aplasia on the scalp
(Figure 2A).

FIGURE 2: A child with Johanson-Blizzard syndrome and dysmorphic
features.

(A) Soon after delivery; (B) before the nasal plastic reconstructive surgery (wearing bilateral external sound
processors after bilateral cochlear implantation); (C) after the nasal plastic reconstructive surgery (started at the
age of six years).

Eye examination was normal. Other systemic examinations were unremarkable. The patient underwent
extensive evaluation by multiple medical teams, including specialists in neonatology, otorhinolaryngology,
plastic surgery, endocrinology, radiology, and genetics. Laboratory results showed a hemoglobin level of 9.2
g/dL with low indices. Detailed laboratory findings of the patient are shown in Table 1.
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Patient age (years)

Laboratory test Normal range

0.2 24 2.6 6.0 7.0 12.0
Hemoglobin (g/dL) 12-14.5 9.2 10.5 10.5 9.7 9.9 8.2
Hematocrit (%) 33-45 28.0 33.0 32.0 35.4 33.3 28.9
MCV (fL) 82-97 73.5 64.6 63.4 67.5 60.1 57.9
MCH (pg) 27-33 23.6 20.7 NR 18.5 17.8 16.4
RBCs (cells/uL) 3.9-5.2 3.9 5.1 5.1 52 5.6 4.9
Platelets (x10%/L) 140-440 509 342 229 360 378 299
MPV (fL) 7.8-11 NR 7.7 7.3 8.0 6.5 9.1
WBCs (x109/L) 3.6-9.6 16.3 6.2 52 3.8 4.0 4.0
Neutrophils (%) 42.2-75.2 NR NR NR 37.3 34.6 40.4
Lymphocytes (%) 20.5-51.1 69.0 62.0 55.0 55.5 56.4 44.0
Monocytes (%) 1.7-9.3 11.0 8.0 10.0 5.1 5.3 13.5
Eosinophils (%) 1-6 2.0 3.0 3.0 2.0 3.0 2.0
Basophils (%) 0-2 0.0 0.0 NR 0.2 0.7 0.3
Iron (umol) 9.0-30.4 NR NR NR 6.0 9.0 3.0
Transferrin (g/dL) 2.5-3.8 NR NR NR 3.9 3.9 3.7
Transferrin saturation (%) 15-33 NR NR NR 6.0 9.0 3.0
Vitamin D (nmol/L) 250 NR NR NR 77.0 NR 53.0

TABLE 1: Laboratory results of a patient with Johanson-Blizzard syndrome.

MCV, mean cell volume; MCH, mean cell hemoglobin; NR, no record; RBCs, red blood cells; MPV, mean platelet volume; WBCs, white blood cells

Subclinical hypothyroidism was initially diagnosed, but the thyroid-stimulating hormone level improved
spontaneously from 10.6 to 6.7 mIU/L (normal level <6 mIU/L). Serum electrolytes, calcium, phosphorus,
urea, creatinine, liver function tests, and glucose-6-phosphate dehydrogenase levels were all within the
normal range. A stool fat globules test was positive, but fecal tryptic activity was normal with a dilution of
1:3200, the patient is considered to have pancreatic insufficiency if fecal tryptic activity dilution is less than
1:50. Abdominal ultrasound (US), echocardiogram, and brain magnetic resonance imaging (MRI) were all
reported to be normal. Hearing assessment was done using an auditory brainstem response test, which
showed no response up to 100 dB normal hearing level (nHL) in both ears (average hearing threshold for
healthy newborns: 20-40 dB nHL) (Figure 3).
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FIGURE 3: A brainstem auditory-evoked response trace of a child with
Johanson-Blizzard syndrome showing no response at maximum
auditory stimulation (100 dB nHL) in both ears, which indicates a
bilateral profound hearing loss.

nHL, normal hearing level

Given dysmorphism, the genetic specialist requested genetic testing, and blood samples of the child and
both parents were sent to Germany. The microarray study showed a novel sequence change mutation of the
UBR1 gene (1 bp duplication causing a frameshift). Both parents were heterozygous carriers of this mutation.
This confirmed the diagnosis of JBS.

Shortly after delivery, the patient commenced combined breast and formula milk feeding. The parents
observed abdominal distention, oily foul-smelling stools, and nonbilious, nonprojectile vomiting after each
feeding. Moreover, delayed growth was also detected and manifested as poor weight and height gains (Figure
4.
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FIGURE 4: World Health Organization growth charts showing the
anthropometric parameters of a child with Johanson-Blizzard
syndrome.

(A) and (B) Weight-for-age measurements from birth to five years and five to 10 years, respectively; (C) and (D)
length/height-for-age measurements from birth to five years and five to 10 years, respectively.

Based on clinical presentation and laboratory results, a diagnosis of pancreatic insufficiency was confirmed.
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The patient was started on pancreatic enzyme replacement therapy (Creon 1 capsule per kilogram), fat-
soluble vitamins, minerals, and antioxidant syrup along with dietary advice to transition to a specialized
anti-regurgitation milk formula. Thereafter, the patient required regular follow-up and management by a
pediatric gastroenterology consultant. However, the patient experienced a delay in reaching developmental
milestones as she started first rolling over at the age of one year and walking at the age of one and a half
years. Furthermore, she had hypotonia, but her motor functions were normal.

At the age of two years, serial imaging was obtained. An MRI of the spine was conducted as a part of the
brain and internal auditory meatus (IAM) protocol, which revealed an incidental, eccentrically placed cystic
lesion at the anterior aspect of the spinal cord at the level of the second thoracic vertebra, which most likely
represented a syringohydromyelia. However, further clinical correlation to assess for upper limb muscle tone
and follow-up with an MRI was advised (Figure 5).

FIGURE 5: A sagittal T2-weighted magnetic resonance imaging of the
spine of a child with Johanson-Blizzard syndrome.

(A) A hyperintense cystic lesion at the anterior aspect of the spinal cord at the second thoracic vertebral level
(arrow), most likely representing a syringohydromyelia; (B) a close-up image demonstrates the size of the cystic
lesion.

At the age of three years, the patient underwent sequential bilateral cochlear implantation.
Postoperatively, aural rehabilitation with the speech therapist was provided, and she had to wear bilateral
external sound processors (Figure 2B).

At the age of six years, the patient started to undergo nose and palpebral reconstructive surgeries in France
and Bahrain (Figure 2C).

At the age of eight years, the patient experienced orbital edema for which a computed tomography (CT) scan
for the orbit and sinuses was conducted. The scan revealed bilateral bony defects at anteromedial orbital
aspects due to the missed frontal process of maxillary bones, lacrimal bones, and short nasal bones.
Moreover, there was a loss of the bony boundaries of the nasolacrimal ducts, which looked narrow, and a
nonvisualized inferior nasal turbinate with a small-sized middle nasal turbinate was detected (Figure 6).
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FIGURE 6: A computed tomography of a child with Johanson-Blizzard
syndrome.

(A) A three-dimensional computed tomography scan of facial bones; (B) a coronal computed tomography scan of
the nose and paranasal sinuses showing aplasia of maxillary sinuses, small middle turbinates (arrows), and absent
inferior turbinates; (C) an axial computed tomography scan of the nose and paranasal sinuses showing short nasal
bones (white arrow), absent frontal processes of maxillary bones, and loss of bony boundaries of nasolacrimal
ducts (black arrows).

Accordingly, she underwent a dacryocystorhinostomy operation. Thereafter, the patient required several
hospitalizations for nose, palpebral, and ear surgeries until she reached the age of 12 years. The next surgery
will be performed when she reaches the age of 14 years.

Currently, the patient has reached the age of 12 years and three months. She has good social skills and
attends school regularly, but she is two years delayed from what she was supposed to achieve. Besides, she is
receiving follow-ups at pediatric gastrointestinal, dietetic, and plastic surgery clinics, and she continues to
attend speech therapy sessions. She is doing well apart from having dental problems, for which she is
wearing a pediatric dental bridge. She is disciplined in taking pancreatic insufficiency medications, which
include pancreatic enzyme replacement therapy (Creon 1 capsule per kilogram) and fat-soluble vitamins,
minerals, and antioxidant syrup. Despite adhering well to medical therapy, her growth parameters remain
below the 3rd percentile, indicating the need for ongoing monitoring and the implementation of appropriate
dietary measures.

Discussion

JBS is a rare autosomal recessive disorder caused by a mutation in the URBI gene. It was first described in
1971, and less than 100 cases have been reported since then [2,8]. To the best of our knowledge, our patient
was the first case of JBS in Bahrain.

This syndrome affects many systems and causes a wide range of clinical abnormalities. However, the most
prominent feature is exocrine pancreatic insufficiency [6]. Upon literature review, pancreatic
insufficiency presents in nearly all JBS cases (Figure 7) [4,10-24].
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FIGURE 7: Clinical characteristics of patients with Johanson-Blizzard
syndrome as reported in the literature.

Summary of 21 previously reported cases along with our patient [4,10-24].

Nonetheless, one patient without pancreatic insufficiency was reported by Corona-Rivera et al. [16].
Although pancreatic insufficiency is present in many conditions, it is considered a challenge for
pediatricians to differentiate JBS from other syndromes with pancreatic insufficiency [14]. The occurrence of
steatorrhea soon after birth was suggestive of pancreatic insufficiency despite an initial normal fecal tryptic
activity. Subsequently, she was started on pancreatic enzyme replacement therapy.

Other characteristic abnormalities, including hypoplastic or aplastic nasal alae, cutis aplasia on the scalp,
hearing loss, hypothyroidism, developmental delay, failure to thrive, dental abnormalities, mental
retardation, cardiac anomalies, and genitourinary anomalies have been reported [6]. Similarly, hypoplastic
alae nasi and cutis aplasia on the scalp were found in our patient. Moreover, microcephaly and mild
hypotelorism were also detected. Subsequently, she was found to have delayed developmental milestones,
hypotonia, subclinical hypothyroidism, bilateral sensorineural deafness, dental anomalies, and ocular
manifestations, but she had fair intellectual function. Oblique facial clefts, and hepatic, hematological, and
ocular manifestations, which are less commonly reported abnormalities in JBS, were not detected in our
patient [16,17,21].

The diagnosis of JBS is usually made during infancy or childhood by the presence of JBS characteristic
phenotypic features, laboratory findings, radiological imaging, and genetic testing [10,13,14,17]. Our patient
was found to have the characteristic phenotypic features of JBS. Thus, laboratory investigations were
requested for her, including stool fat globules, tryptic activity, and thyroid function tests. Results showed
features of pancreatic insufficiency and subclinical hypothyroidism. Other laboratory tests such as serum
amylase, lipase, a low level of trypsinogen, fat-soluble vitamins, and stool examination are guidance tools
for detecting pancreatic insufficiency [14,22]. In addition, thyroid function tests are usually requested to
diagnose hypothyroidism [4,17].

In terms of radiological imaging, the antenatal ultrasound assessment of our patient showed an abnormal
shape of the nose, suggestive of absent alae nasi. This finding has not been reported in any previous studies.
An abdominal CT scan is usually requested to look for fatty tissue replacement in the pancreas, which
indicates exocrine pancreatic insufficiency [14,22]. As for our patient, abdominal US was requested instead
of abdominal CT, and it was normal. Thus, the diagnosis of pancreatic insufficiency was based on laboratory
investigations. In addition to its role in diagnosing pancreatic-related conditions, a CT scan is also used to
detect otologic abnormalities, nasal alae abnormalities, and ocular manifestations [12,14,21]. Accordingly,
brain CT and MRI were performed for our patient and resulted in a diagnosis of cochleovestibular anomalies.
Bilateral sensorineural deafness was confirmed by audiological testing and was managed with bilateral
cochlear implantation. The echocardiogram was unremarkable for our patient. Yet, cardiac lesions have been
previously reported in patients with JBS. Alwadee et al. [12] reported patent ductus arteriosus, while
Almashraki et al. reported a small atrial septal defect [4].

The diagnosis of JBS in our patient was also confirmed by a genetic test that showed a novel sequence
change mutation of the UBR1 gene (1 bp duplication causing a frameshift). The UBR1 gene plays a key role in
the development or maintenance of acinar cells, and defects in this gene result in exocrine pancreatic
dysfunction [1]. According to Sukalo et al., 59 mutations are known to be related to JBS, with unrepeated
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gene mutations running in families; however, the most recorded gene mutations are missense mutations
[25].

The treatment of JBS depends on symptomatic management [8]. As for our patient, a multidisciplinary
approach was needed to achieve a better outcome. At first, cochlear implantation was performed for the
treatment of sensorineural deafness. Accordingly, our patient showed significant improvement in her
auditory skills, speech, and language development, which helped achieve a reasonable educational outcome.
In addition, speech therapy sessions were required for her. Alwadee et al. highlighted the need for early
diagnosis of hearing impairment and the importance of earlier cochlear implantation in JBS patients to
improve patient outcomes [12].

Our patient had nasal reconstructive plastic surgery, a dacryocystorhinostomy, and dental procedures. To
the best of our knowledge, plastic surgery and dacryocystorhinostomy have not been reported in any
previous JBS patient. Nonetheless, Santhosh et al. mentioned the use of a removable partial denture in the
process of treating JBS patients, which had a favorable effect on the patient [19].

Our patient had a good outcome. Besides fair intellectual function, she has an average school performance
and satisfactory communication skills, which shows the importance of the multidisciplinary approach in this
group of patients.

Conclusions

JBS is a very rare genetic syndrome. Thus, we reported the first case of JBS in Bahrain with a novel
mutation. An antenatal assessment might be useful in detecting the associated nasal abnormalities in this
syndrome. In addition, treatment of pancreatic insufficiency, early detection of hearing impairment, and
reconstructive nasal surgeries might result in significant improvement in patient's condition. Therefore,
this report highlights the importance of the early diagnosis and the vital role of the multidisciplinary
approach in reaching the best possible outcome. Further studies focusing on the quality of life and long-
term outcome of this syndrome are still needed.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Hasan M. Isa, Zainab A. Khudhair, Kawthar M. Abdulla, Zainab A. Jawad

Acquisition, analysis, or interpretation of data: Hasan M. Isa, Zainab A. Khudhair, Kawthar M. Abdulla,
Zahra A. Idrees, Maryam Y. Busehail

Drafting of the manuscript: Hasan M. Isa, Zainab A. Khudhair, Kawthar M. Abdulla, Zahra A. Idrees,
Zainab A. Jawad

Critical review of the manuscript for important intellectual content: Hasan M. Isa, Zahra A. Idrees,
Maryam Y. Busehail

Supervision: Hasan M. Isa

Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Research and Research
Ethics Committee Chairperson issued approval 2-180124. The study conforms to the ethical guidelines of the
1975 Declaration of Helsinki (sixth revision, 2008), with prior approval obtained from the Research and
Research Ethics Committee Chairperson, Salmaniya Medical Complex, Ministry of Health, Kingdom of
Bahrain (IRB number: 2-180124, January 18, 2024). Conflicts of interest: In compliance with the ICMJE
uniform disclosure form, all authors declare the following: Payment/services info: All authors have
declared that no financial support was received from any organization for the submitted work. Financial
relationships: All authors have declared that they have no financial relationships at present or within the
previous three years with any organizations that might have an interest in the submitted work. Other
relationships: All authors have declared that there are no other relationships or activities that could appear
to have influenced the submitted work.

References

1. Zenker M, Mayerle ], Reis A, Lerch MM: Genetic basis and pancreatic biology of Johanson-Blizzard
syndrome. Endocrinol Metab Clin North Am. 2006, 35:243-53, vii-viii. 10.1016/j.ecl.2006.02.013
2. Johanson A, Blizzard R: A syndrome of congenital aplasia of the alae nasi, deafness, hypothyroidism,

2024 Isa et al. Cureus 16(3): €55969. DOI 10.7759/cureus.55969 8of9


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
https://dx.doi.org/10.1016/j.ecl.2006.02.013
https://dx.doi.org/10.1016/j.ecl.2006.02.013
https://dx.doi.org/10.1016/s0022-3476(71)80194-4

Cureus

10.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

dwarfism, absent permanent teeth, and malabsorption. | Pediatr. 1971, 79:982-7. 10.1016/s0022-
3476(71)80194-4

Zenker M, Mayerle ], Lerch MM, et al.: Deficiency of UBR1, a ubiquitin ligase of the N-end rule pathway,
causes pancreatic dysfunction, malformations and mental retardation (Johanson-Blizzard syndrome). Nat
Genet. 2005, 37:1345-50. 10.1038/ng1681

Almashraki N, Abdulnabee MZ, Sukalo M, Alrajoudi A, Sharafadeen I, Zenker M: Johanson-Blizzard
syndrome. World ] Gastroenterol. 2011, 17:4247-50. 10.3748/wjg.v17.i137.4247

Bissonnette B, Luginbuehl I, Engelhardt T: Johanson-Blizzard Syndrome (JBS). Syndromes: Rapid
Recognition and Perioperative Implications. McGraw-Hill Education, New York; 2019.

Hurst JA, Baraitser M: Johanson-Blizzard syndrome. | Med Genet. 1989, 26:45-8. 10.1136/jmg.26.1.45
Moeschler B, Lubinsky MS: Johanson-Blizzard syndrome with normal intelligence. Am ] Med Genet. 1985,
22:69-73. 10.1002/ajmg.1320220107

Rezaei N, Sabbaghian M, Liu Z, Zenker M: Eponym: Johanson-Blizzard syndrome. Eur ] Pediatr. 2011,
170:179-83. 10.1007/s00431-010-1240-5

Al-Dosari MS, Al-Muhsen S, Al-Jazaeri A, Mayerle ], Zenker M, Alkuraya FS: Johanson-Blizzard syndrome:
report of a novel mutation and severe liver involvement. Am ] Med Genet A. 2008, 146A:1875-9.
10.1002/ajmg.a.32401

Jojki¢-Pavkov D, Tosi¢ ], Kavecan I, Plazaci¢ M: Clinical manifestations of Johanson-Blizzard syndrome in a
patient with nucleotide variants in the UBR1 gene. Vojnosanit Pregl. 2023, 80:885-9.
10.2298/VSP220803003]

Raza AF, Paudel DR, Nisha KV: Audiological profiling and rehabilitation outcomes in a child with Johanson-
Blizzard syndrome. ] Audiol Otol. 2022, 26:160-5. 10.7874/ja0.2021.00444

Alwadee RM, Alyousef MY, Yousef EM, Yousef MF: Performance of children with Johanson-Blizzard
syndrome after cochlear implantation. Cureus. 2021, 13:e19264. 10.7759/cureus.19264

Demir D, Kendir Demirkol Y, Gerenli N, Aktas Karabay E: Johanson-Blizzard’s syndrome with a novel UBR1
mutation. | Pediatr Genet. 2022, 11:147-50. 10.1055/5-0040-1716331

Liu S, Wang Z, Jiang ], et al.: Severe forms of Johanson-Blizzard syndrome caused by two novel compound
heterozygous variants in UBR1: Clinical manifestations, imaging findings and molecular genetics.
Pancreatology. 2020, 20:562-8. 10.1016/j.pan.2020.01.007

Sood A, Jamzadeh A, Chowdhury M, Lakshmanan Y: Johanson-Blizzard syndrome with associated urogenital
anomalies. BMJ Case Rep. 2018, 2018:bcr2018225336. 10.1136/bcr-2018-225336

Corona-Rivera JR, Zapata-Aldana E, Bobadilla-Morales L, et al.: Oblique facial clefts in Johanson-Blizzard
syndrome. Am ] Med Genet A. 2016, 170:1495-501. 10.1002/ajmg.a.37630

Singh A, Chaudhary N, Dhingra D, Sukalo M, Zenker M, Kapoor S: Johanson-Blizzard syndrome: hepatic and
hematological features with novel genotype. Indian ] Gastroenterol. 2014, 33:82-4. 10.1007/s12664-013-
0391-5

Ellery KM, Erdman SH: Johanson-Blizzard syndrome: expanding the phenotype of exocrine pancreatic
insufficiency. JOP. 2014, 15:388-90. 10.6092/1590-8577/2409

Santhosh BP, Jethmalani P: Johanson-Blizzard syndrome: dental findings and management. ] Contemp
Dent Pract. 2013, 14:544-7. 10.5005/jp-journals-10024-1359

Ramos S, Ramos HF, Ramos RF, Peixoto CA, Ramos BF: Johanson-Blizzard syndrome. Braz |
Otorhinolaryngol. 2010, 76:794. 10.1590/s1808-86942010000600020

Cheung JC, Thomson H, Buncic JR, Héon E, Levin AV: Ocular manifestations of the Johanson-Blizzard
syndrome. ] AAPOS. 2009, 13:512-4. 10.1016/j.jaapos.2009.05.005

Alkhouri N, Kaplan B, Kay M, Shealy A, Crowe C, Bauhuber S, Zenker M: Johanson-Blizzard syndrome with
mild phenotypic features confirmed by UBR1 gene testing. World ] Gastroenterol. 2008, 14:6863-6.
10.3748/wjg.14.6863

Takahashi T, Fujishima M, Tsuchida S, Enoki M, Takada G: Johanson-blizzard syndrome: loss of glucagon
secretion response to insulin-induced hypoglycemia. ] Pediatr Endocrinol Metab. 2004, 17:1141-4.
10.1515/jpem.2004.17.8.1141

Jones NL, Hofley PM, Durie PR: Pathophysiology of the pancreatic defect in Johanson-Blizzard syndrome: a
disorder of acinar development. ] Pediatr. 1994, 125:406-8. 10.1016/5S0022-3476(05)83286-X

Sukalo M, Mayerle ], Zenker M: Clinical utility gene card for: Johanson-Blizzard syndrome. Eur ] Hum Genet.
2014, 22:e2-e3. 10.1038/ejhg.2013.65

2024 Isa et al. Cureus 16(3): €55969. DOI 10.7759/cureus.55969

90f9


https://dx.doi.org/10.1016/s0022-3476(71)80194-4
https://dx.doi.org/10.1038/ng1681
https://dx.doi.org/10.1038/ng1681
https://dx.doi.org/10.3748/wjg.v17.i37.4247
https://dx.doi.org/10.3748/wjg.v17.i37.4247
https://accesspediatrics.mhmedical.com/content.aspx?bookid=2674&sectionid=220533942
https://dx.doi.org/10.1136/jmg.26.1.45
https://dx.doi.org/10.1136/jmg.26.1.45
https://dx.doi.org/10.1002/ajmg.1320220107
https://dx.doi.org/10.1002/ajmg.1320220107
https://dx.doi.org/10.1007/s00431-010-1240-5
https://dx.doi.org/10.1007/s00431-010-1240-5
https://dx.doi.org/10.1002/ajmg.a.32401
https://dx.doi.org/10.1002/ajmg.a.32401
https://dx.doi.org/10.2298/VSP220803003J
https://dx.doi.org/10.2298/VSP220803003J
https://dx.doi.org/10.7874/jao.2021.00444
https://dx.doi.org/10.7874/jao.2021.00444
https://dx.doi.org/10.7759/cureus.19264
https://dx.doi.org/10.7759/cureus.19264
https://dx.doi.org/10.1055/s-0040-1716331
https://dx.doi.org/10.1055/s-0040-1716331
https://dx.doi.org/10.1016/j.pan.2020.01.007
https://dx.doi.org/10.1016/j.pan.2020.01.007
https://dx.doi.org/10.1136/bcr-2018-225336
https://dx.doi.org/10.1136/bcr-2018-225336
https://dx.doi.org/10.1002/ajmg.a.37630
https://dx.doi.org/10.1002/ajmg.a.37630
https://dx.doi.org/10.1007/s12664-013-0391-5
https://dx.doi.org/10.1007/s12664-013-0391-5
https://dx.doi.org/10.6092/1590-8577/2409
https://dx.doi.org/10.6092/1590-8577/2409
https://dx.doi.org/10.5005/jp-journals-10024-1359
https://dx.doi.org/10.5005/jp-journals-10024-1359
https://dx.doi.org/10.1590/s1808-86942010000600020
https://dx.doi.org/10.1590/s1808-86942010000600020
https://dx.doi.org/10.1016/j.jaapos.2009.05.005
https://dx.doi.org/10.1016/j.jaapos.2009.05.005
https://dx.doi.org/10.3748/wjg.14.6863
https://dx.doi.org/10.3748/wjg.14.6863
https://dx.doi.org/10.1515/jpem.2004.17.8.1141
https://dx.doi.org/10.1515/jpem.2004.17.8.1141
https://dx.doi.org/10.1016/S0022-3476(05)83286-X
https://dx.doi.org/10.1016/S0022-3476(05)83286-X
https://dx.doi.org/10.1038/ejhg.2013.65
https://dx.doi.org/10.1038/ejhg.2013.65

	Johanson-Blizzard Syndrome: A Case Report From Bahrain With a Literature Review
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Family pedigree of the child with Johanson-Blizzard syndrome.
	FIGURE 2: A child with Johanson-Blizzard syndrome and dysmorphic features.
	TABLE 1: Laboratory results of a patient with Johanson-Blizzard syndrome.
	FIGURE 3: A brainstem auditory-evoked response trace of a child with Johanson-Blizzard syndrome showing no response at maximum auditory stimulation (100 dB nHL) in both ears, which indicates a bilateral profound hearing loss.
	FIGURE 4: World Health Organization growth charts showing the anthropometric parameters of a child with Johanson-Blizzard syndrome.
	FIGURE 5: A sagittal T2-weighted magnetic resonance imaging of the spine of a child with Johanson-Blizzard syndrome.
	FIGURE 6: A computed tomography of a child with Johanson-Blizzard syndrome.

	Discussion
	FIGURE 7: Clinical characteristics of patients with Johanson-Blizzard syndrome as reported in the literature.

	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


