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Abstract 

Background: Niemann-Pick type A (NP-A) is a congenital, hereditary disease caused by a deficiency in acid sphingo-
myelinase, a lysosomal enzyme. This deficiency results in an accumulation of sphingomyelin in lysosomes, leading to 
cellular apoptosis and ultimately to hepatosplenomegaly, neurodegenerative disorder and failure to thrive. Cherry-
red spots in the macula and foamy cells in the bone marrow are other manifestations of the disease that help with 
diagnosis. Type A is a rare, untreatable disease with early manifestations and a poor prognosis, with newborns rarely 
surviving for 2–3 years.

Case presentation: A 1-year-old Persian boy was referred to our clinic due to abdominal distention and poor weight 
gain. He was the first male offspring of consanguineous parents. Other findings were neurodevelopmental delay, 
hepatosplenomegaly, severe hypotonia, difficulty in breathing, and a  slightly coarse face with an open mouth and 
protruding tongue. The initial diagnosis was clinical mucopolysaccharidosis (MPS) based on the coarse facial features, 
but further workup ruled out this inherited disorder. Enzyme histochemistry revealed that the level of acid sphingo-
myelinase was lower than normal. In the genetic study, next-generation sequencing of all coding exons and flanking 
intronic regions of the patient’s DNA demonstrated a homozygous c.682T>G variant in the SMPD1 gene. This variant 
was classified as a variant of unknown significance. Further evaluation of DNA extract from his parents and examined 
using Sanger sequencing showed a heterozygous c.682T>G variant in the SMPD1 gene of both parents.

Conclusions: We describe a 1-year-old boy with neurodevelopmental delay, hepatosplenomegaly, and severe hypo-
tonia. Further investigation demonstrated a new mutation for Niemann-Pick disease.
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Introduction
The Niemann-Pick diseases are a group of autosomal 
recessive diseases that are categorized as lysosomal lipid 
storage disorders. These diseases are currently catego-
rized into two groups: (1) acid sphingomyelinase-defi-
cient Niemann-Pick disease (ASM-deficient NPD), either 
type A or type B (NP-A or NP-B), resulting from muta-
tions in the SMPD1 gene; and (2) Niemann-Pick disease 

type C (NP-C), which also includes type D, resulting from 
mutations in either the NPC1 or the NPC2 gene [1].

NP-A is a congenital, inherited disease caused by 
a deficiency in acid sphingomyelinase, a lysosomal 
enzyme. Loss of acid sphingomyelinase causes sphin-
gomyelin to accumulate in the central nervous system, 
liver, spleen, lungs, and bone marrow [2]. Acid sphin-
gomyelinase deficiency (ASMD) results from mutations 
in the SMPD1 gene, and is categorized into an infantile 
neurovisceral form (historically referred to as type A), a 
chronic visceral form (historically referred to as type B), 
as well as an intermediate chronic neurovisceral form 
(or type A/B). Type A is a rare autosomal recessive dis-
order caused by mutations in the SMPD1 gene located 
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on bands 11p15.1–p15.4. It is a neurodegenerative dis-
ease with neonatal manifestations that lead to death 
in early childhood [3]. The neonatal period is usually 
normal in these patients, with the most common symp-
toms in the first months of life being vomiting or diar-
rhea (or both). Neurological examination often reveals 
no abnormalities until the age of 5–10 months. Patients 
subsequently present with hypotonia, progressive loss 
of acquired motor skills, loss of interest in their sur-
roundings, and reduced spontaneous movements. They 
also show slowed nerve conduction velocity. A cherry-
red spot in the macula is a typical feature of patients 
with NP-A, but it is typically not present until an 
advanced stage when the initial axial hypotonia is then 
accompanied by bilateral pyramidal signs. Patients will 
show increasing spasticity and, consequently, abolished 
deep tendon reflexes. Seizures may occur but are not 
a major sign. The child regularly becomes cachectic. 
Recurrent respiratory infections are a common com-
plication. Most patients die before 2 to 3 years of age, 
mostly from respiratory failure following pulmonary 
infection [1]. Patients with NP-A are diagnosed with 
hepatosplenomegaly, failure to thrive, hypotonia, and 
a cherry spot in the macula, and their life span is very 
short (< 3 years)[4].

NP-B is a relatively less severe disease than NP-A and 
is characterized by hepatosplenomegaly, thrombocyto-
penia, interstitial lung disease, and dyslipidemia. Most 
patients with NP-B have little or no neurologic involve-
ment, so some patients might survive until adulthood [5].

Case presentation
The Persian patient was born through cesarean section at 
38  weeks with a birth weight of 3100  g. There were no 
complications with the delivery. He was the first child of 
Iranian consanguineous parents. At the age of 9 months, 
his pediatrician referred him to our outpatient clinic due 
to abdominal distention and developmental delay. Hypo-
tonia and developmental delay of gross motor skills, 
expressive language, and social skills were the main con-
cerns. At the time  of referral, the child could not sit on 
his own, raise his head, crawl, or speak. However, he 
could smile. Other disturbing symptoms were frequent 
vomiting, failure to thrive, recurrent respiratory infec-
tions, irritability, and sleep disturbance.

Clinical findings
Physical examination revealed global neurodevelopmen-
tal delay, hepatosplenomegaly, severe hypotonia, diffi-
culty in breathing, and a slightly coarse facial appearance 
with an open mouth and protruding tongue.

Timeline
At the age of 9  months, he suffered from hypotonia 
and delayed development of gross motor skills, expres-
sive language, and social skills. He could not speak, 
sit, raise his head, or crawl. At the age of 1  year and 
10 months, he was diagnosed based on the results of a 
genetic study. At the age of 2  years, the patient devel-
oped recurrent seizures.

Diagnostic assessment
Based on the initial manifestation, especially the coarse 
facial features, we initially suspected mucopolysaccha-
ridosis (MPS) or mucolipidosis; however, the results 
of an enzyme assay ruled MPS out. Ophthalmological 
examination revealed the presence of cherry-red spots 
in the macula. Subsequent enzyme histochemistry of 
a dried blood spot for evaluation of the acid sphingo-
myelinase level revealed a level of 11 nmol/L per 24 h 
(normal value: 200–2500  nmol/L per 24  h). In the 
genetic study, we performed next-generation sequenc-
ing of all coding exons and flanking intronic regions of 
the patients’s DNA. This study showed a novel muta-
tion of the SMPD1 gene, namely, a homozygous vari-
ant, identified as c.682T>G, p. Cys228Gly, in exon 2 of 
the SMPD1 gene (NM_000543).

Therapeutic intervention
Niemann-Pick type A is a disease with a poor prognosis 
for which there is no specific treatment. We treated out 
patient with omega 3, levetiracetam, and levothyroxine 
for symptomatic therapy.

Follow‑up and outcomes
At the age of 2  years, the patient developed recur-
rent seizures. At this stage of the disease, he could not 
smile any longer, and he could not eat or drink. The 
patient was also diagnosed as suffering from primary 
hypothyroidism.

Discussion
Storage diseases are a group of rare inherited meta-
bolic disorders that are defined by the accumulation 
of ungraded molecules due to a defect in a specific 
enzyme. They are classified based on the site of aggre-
gation, the type of substrate, and their clinical manifes-
tations [6]. MPS, GM1-gangliosidosis, mucolipidosis 
(ML), oligosaccharidosis, Pompe disease, Gaucher dis-
ease, Fabry disease, Niemann-Pick diseases, and neu-
ronal ceroid lipofuscins are examples of lysosomal 
storage diseases [6]. In some of these disorders, a coarse 
facial feature is one of the main signs (such as in MPS 
and ML) [7, 8]; however, some other storage disorders 
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are largely indistinguishable based on the patient’s 
appearance (e.g., Gaucher and Niemann-Pick diseases) 
[6, 9]. Our patient, who was ultimately diagnosed with 
NP-A, did have slightly coarse facial features in addi-
tion to the other clinical manifestations of this dis-
ease. Some facial dysmorphia is not entirely unusual in 
patients with NP-A. In the present case, hypothyroid-
ism may also have played a role in his appearance.

Failure to thrive, which may lead to the discovery of 
usually prominent hepatosplenomegaly since early life in 
patients, is the first step towards a diagnosis of Niemann-
Pick diseases. Delay in reaching developmental motor 
milestones from the age of 8–9 months onwards and cen-
tral hypotonia constitute the first neurological symptoms, 
which become more evident between the ages of 1 and 
2 years. The subsequent course of the disorder includes a 
loss of acquired motor skills, proportionally less marked 
mental regression, followed by spasticity with pyramidal 
tract involvement [1]. Our patient suffered from frequent 
vomiting, failure to thrive, hepatosplenomegaly, hypo-
tonia, and delayed gross motor development in the first 
months of his life.

Cherry-red spots in the macula are a typical feature in 
NP-A, and these were also present in our patient. Sei-
zures and recurrent respiratory infections are also com-
mon complications, which also occurred in our patients 
as well [10].

During pregnancy, fetal hydrops (rapidly fatal) or 
fetal ascites can occur. In about 40% of patients, a pro-
longed neonatal cholestatic icterus is present in associa-
tion with progressive hepatosplenomegaly [1]. However, 
our patient had a normal fetal period and was a normal 
neonate.

Different mutations of the genes associated with the 
Niemann-Pick disorders have been identified. Recent 
investigations have also identified  a number of new ones. 
However, but it is possible to determine an association 
between Niemann-Pick disorders and novel pathologic 
mutations that have been previously classified as vari-
ants of unknown significance [11]. This is the case in our 
patient. The genetic study of our patient’s DNA revealed 
a homozygous variant, identified as c.682T>G, p. Cys-
228Gly, in exon 2 of the SMPD1 gene (NM_000543). 
Sanger sequencing of both parent’s DNA showed a het-
erozygous variant of c.682T>G, p. Cys228Gly in exon 
2 of the SMPD1 gene in both parents, confirming the 
homozygous state in the patient.

There is no specific treatment for NP-A and the prog-
nosis is poor. However, Diaz et al. published an article  
that reported the promising results of clinical trials for 
specific treatment of NP-B by enzyme replacement ther-
apy [12]. Wasserstein et al. observed five adult patients 
with chronic ASMD and found that treatment with 

olipudase alfa for 30  months is well tolerated and clini-
cally effective [13]. However, acid sphingomyelinase can-
not cross the blood-brain barrier, necessitating other 
strategies for patients with NP-A. To date, no proposed 
treatment has reached the stage of clinical trials, and thus 
the management of patients remains symptomatic.

The advances made in the treatment of inborn errors 
of metabolism in recent years, including enzyme replace-
ment therapy, substrate deprivation, pharmacological 
chaperone therapy, the transplantation of stem cells, and 
gene therapy, have raised hopes for the development of 
future treatments [2, 5, 6, 8, 9].

In conclusion, the patient was the offspring of consan-
guineous parents and both parents were heterozygote 
carriers of the same mutation. This situation raises the 
risk for future pregnancies, and we recommend the par-
ents receive genetic counseling.

Conclusions
In this study we describe a 1-year-old boy presenting 
with neurodevelopmental delay, hepatosplenomegaly 
and severe hypotonia. Further investigation revealed 
a homozygous variant, identified as c.682T>G, p. Cys-
228Gly, in exon 2 of the SMPD1 gene (NM_000543) of 
our patient. This is a new mutation for NP-A.

Acknowledgements
We thank the Bahonar Clinical Research and Development Unit of Bahonar 
Hospital for their assistance in planning and performing this study.

Author contributions
FA, MN, and SS contributed substantially to the conception. FA, MN, and SS 
designed the study. FA, MN, and SS were actively involved in the acquisition 
of data. MN interpreted the data. FA, MN, and SS drafted the work and/or 
substantively revised it. FA, MN, and SS approved the submitted version (and 
any substantially modified version that involved the authors’ contribution 
to the study). FA, MN, and SS agreed to be both personally accountable for 
each author’s own contributions and to ensure that questions related to the 
accuracy or integrity of any part of the work, even those in which the author 
was not personally involved, are appropriately investigated, resolved, and the 
resolution documented in the literature. All authors read and approved the 
final manuscript.

Funding
Not applicable.

Data availability
Not applicable.

Declarations

Ethics approval and consent to participate
A written consent form was obtained from the patient’s parents and the ethics 
committee of Alborz University of Medical Sciences confirmed the study.

Consent for publication
Written informed consent was obtained from the patient’s legal guardians for 
publication of this case report and any accompanying images. A copy of the 
written consent is available for review by the Editor-in-Chief of this journal.



Page 4 of 4Aghamahdi et al. Journal of Medical Case Reports          (2022) 16:288 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

Competing interests
The authors declare that they have no competing interests

Author details
1 Pediatric Endocrinologist, Department of Pediatrics, Alborz University 
of Medical Sciences, Karaj, Iran. 2 Alborz University of Medical Sciences, Karaj, 
Iran. 3 Medical Genetics, Tehran University of Medical Sciences, Tehran, Iran. 

Received: 17 September 2021   Accepted: 10 June 2022

References
 1. Vanier MT. Chapter 176—Niemann-Pick diseases. In: Dulac O, Lassonde M, 

Sarnat HB, editors. Handbook of clinical neurology, vol. 113. Amsterdam: 
Elsevier; 2013. p. 1717–21.

 2. McGovern M, Aron A, Brodie S, Desnick R, Wasserstein M. Natural history 
of type A Niemann-Pick disease: possible endpoints for therapeutic trials. 
Neurology. 2006;66(2):228–32.

 3. McGovern MM, Avetisyan R, Sanson B-J, Lidove O. Disease manifestations 
and burden of illness in patients with acid sphingomyelinase deficiency 
(ASMD). Orphanet J Rare Dis. 2017;12(1):1–13.

 4. Cerón-Rodríguez M, Vázquez-Martínez ER, García-Delgado C, Ortega-
Vázquez A, Valencia-Mayoral P, Ramírez-Devars L, et al. Niemann-Pick 
disease A or B in four pediatric patients and SMPD1 mutation carrier 
frequency in the Mexican population. Ann Hepatol. 2019;18(4):613–9.

 5. McGovern MM, Wasserstein MP, Giugliani R, Bembi B, Vanier MT, Mengel E, 
et al. A prospective, cross-sectional survey study of the natural history of 
Niemann-Pick disease type B. Pediatrics. 2008;122(2): e341.

 6. Sun A. Lysosomal storage disease overview. Ann Transl Med. 
2018;6(24):476. https:// doi. org/ 10. 21037/ atm. 2018. 11. 39.

 7. Tüysüz B, Kasapçopur Ö, Alkaya DU, Şahin S, Sözeri B, Yeşil G. Mucolipido-
sis type III gamma: three novel mutation and genotype-phenotype study 
in eleven patients. Gene. 2018;642:398–407.

 8. Franco J, Soares D, Torres L, Leal G, Cunha M, Honjo R, et al. Short commu-
nication impact of early enzyme-replacement therapy for mucopolysac-
charidosis VI: results of a long-term follow-up of Brazilian siblings. Genet 
Mol Res. 2016;15(1):1–7.

 9. Dandana A, Khelifa SB, Chahed H, Miled A, Ferchichi S. Gaucher 
disease: clinical, biological and therapeutic aspects. Pathobiology. 
2016;83(1):13–23.

 10. Schuchman EH, Desnick RJ. Types A and B Niemann-Pick disease. Mol 
Genet Metab. 2017;120(1):27–33.

 11. Abghari FZ, Bayat F, Razipour M, Karimipoor M, Taghavi-Basmenj M, 
Zeinali S, et al. Characterization of Niemann-Pick diseases genes mutation 
spectrum in Iran and identification of a novel mutation in SMPD1 gene. 
Med J Islam Repub Iran. 2019;33:126.

 12. Diaz GA, Jones SA, Scarpa M, Mengel KE, Giugliani R, Guffon N, et al. 
One-year results of a clinical trial of olipudase alfa enzyme replacement 
therapy in pediatric patients with acid sphingomyelinase deficiency. 
Genet Med. 2021;23(8):1543–50.

 13. Wasserstein MP, Diaz GA, Lachmann RH, Jouvin M-H, Nandy I, Ji AJ, et 
al. Olipudase alfa for treatment of acid sphingomyelinase deficiency 
(ASMD): safety and efficacy in adults treated for 30 months. J Inherit 
Metab Dis. 2018;41(5):829–38.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.21037/atm.2018.11.39

	Niemann-Pick type A disease with new mutation: a case report
	Abstract 
	Background: 
	Case presentation: 
	Conclusions: 

	Introduction
	Case presentation
	Clinical findings
	Timeline
	Diagnostic assessment
	Therapeutic intervention
	Follow-up and outcomes

	Discussion
	Conclusions
	Acknowledgements
	References


