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FOCUS ON LUNG AND LIVER:
Summary of the Lung and Liver Manifestations of ASMD
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ASMD, acid sphingomyelinase deficiency.
The RDU is an online educational platform sponsored by Sanofi providing scientific and clinical materials and interactive 
resources for healthcare professionals with an interest in rare lysosomal storage diseases, such as ASMD. 
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Assessments
There is poor correlation between results of radiologic findings 
and pulmonary function tests; therefore, imaging findings must be 
interpreted in conjunction with functional testing and clinical status 
of the patient6,7

Signs and Symptoms
Although almost all patients with ASMD type B or type A/B have 
pulmonary involvement, they can be asymptomatic1–3 or show only 
mild symptoms1

Pulmonary manifestations can include:1-4

• frequent infection
• shortness of breath
• exercise dyspnea

Pathology
Cytological analysis of bronchoalveolar lavage from a patient 
with ASMD type B (case study) revealed a predominance of lipid-
laden macrophages,5 suggestive of pulmonary sphingomyelin 
accumulation1

Accumulation of sphingomyelin in macrophages in the alveolar 
septa, bronchial walls, and pleura can result in restricted lung 
volume and impaired gas exchange3

ASMD, acid sphingomyelinase deficiency; DLCO, diffusing capacity of the lung for carbon monoxide ; FVC, forced vital capacity; 
HRCT, high-resolution computed tomography; ILD, interstitial lung disease.

Lung Manifestations of ASMD

Pulmonary Function Tests
For patients with ASMD type B who experience pulmonary 
dysfunction, DLCO and FVC are often diminished4,7

Patients with abnormal pulmonary function test indexes may have 
normal imaging findings6,7

Outcome
Respiratory diseases are one of the leading causes of death in 
ASMD type B and ASMD type A/B 2,6,8

Respiratory failure following infection is the most common cause of 
death in ASMD type A2,9

Imaging
Chest HRCT of ASMD patients typically reveals ground-glass 
opacities, mild smooth interlobular septal thickening, and 
intralobular lines, mainly in the lower lung zones;10 most patients 
(90%) with ASMD type B have had evidence of ILD by chest 
radiography and HRCT6

Some patients with abnormal imaging findings have only mild-to-
moderate DLCO impairment6,7

Population
Pulmonary involvement affects nearly all patients with ASMD1-4
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Signs and Symptoms
Symptoms of hepatomegaly may include enlarged abdomen2 and 
abdominal pain3

Fibrosis can range from mild to severe with progressive fibrosis 
leading to hepatic dysfunction and/or liver failure/cirrhosis1,4,5

Adults with ASMD have a high risk of developing liver cirrhosis, 
portal hypertension, and variceal bleeding;5,6 cirrhosis is a risk factor 
for hepatic carcinoma7

Pathology
In ASMD, sphingomyelin accumulation is observed in the 
hepatocytes,2,8 Kupffer cells, and bile duct epithelium of the liver;8

the infiltration of sphingomyelin-laden hepatic macrophages into 
sinusoidal spaces can lead to liver dysfunction5,7

ALT, alanine aminotransferase; ASMD, acid sphingomyelinase deficiency; AST, aspartate aminotransferase; CT, computed tomography; GGT, gamma-glutamyl transferase; 
MRI, magnetic resonance imaging.

Liver Manifestations of ASMD

Imaging
Hepatomegaly can be detected and monitored by clinical 
examination and imaging  modalities such as ultrasound, X-ray, CT, 
or MRI scans1,6

Accurate monitoring of fibrosis may be achieved using ultrasound-
based transient elastography6

Outcome
Liver disease is the second most common cause of death in ASMD 
type B, and third leading cause of death in ASMD type A/B7

Liver Function Tests
Periodic liver panels (every 6–12 months), e.g. ALT, AST, GGT, 
coagulation, albumin, are useful in assessing liver function; 
however, the extent of liver disease and fibrosis is commonly 
underestimated6

Levels of ALT and AST are elevated in 65–75% of patients with 
ASMD;1,2,6,9 liver enzyme levels can be normal/only slightly elevated 
at early stages, so should be monitored alongside liver imaging6

Liver biopsy with fibrosis grade of 4 
(cirrhosis)5

Population 
Hepatomegaly occurs in nearly all patients with ASMD and is 
usually one of the first presenting clinical features of ASMD 
together with splenomegaly1

Rare Diseases University

References Home



MAT-US-2203099 v2.0 ASMD Expiration Date: 03/24/2028

References
Lung
1. Faverio P, et al. Int J Mol Sci 2019;20:327
2. McGovern MM, et al. Genet Med 2017;19(9):967–74
3. Wasserstein MP, et al. Mol Genet Metab 2019;126:98–105
4. McGovern MM, et al. Pediatrics 2008;122:e341–9
5. Chebib N, et al. Respiration 2017;94:237–8
6. McGovern MM, et al. Orphanet J Rare Dis 2017;12(1):41
7. Mendelson DS, et al. Radiology 2006;238(1):339-45
8. Cassiman D, et al. Mol Genet Metab 2016;118:206–13
9. McGovern MM, et al. Neurology 2006;66:228–32
10. von Ranke FM, et al. Lung 2016;194:511-8

Liver
1. McGovern MM, et al. Genet Med 2017;19(9):967–74
2. McGovern MM, et al. Orphanet J Rare Dis 2017;12(1):41
3. NORD Rare Disease Database. Acid sphingomyelinase deficiency
4. Jones SA, et al. Mol Genet Metab 2020;S1096-7192(20)30147–5
5. Thurberg BL, et al. Am J Surg Pathol 2012;36(8):1234–46
6. Wasserstein MP, et al. Mol Genet Metab 2019;126:98–105
7. Cassiman D, et al. Mol Gen Metab 2016;118:206–13
8. Schuchman EH, Desnick RJ. Mol Genet Metab 2017;120:27–33
9. Wasserstein MP, et al. Pediatrics 2004;114(6):e672–7

The RDU is an online educational platform sponsored by Sanofi providing scientific and clinical materials and interactive 
resources for healthcare professionals with an interest in rare lysosomal storage diseases, such as ASMD.

Rare Diseases University

https://pubmed.ncbi.nlm.nih.gov/30650529/
https://pubmed.ncbi.nlm.nih.gov/28406489/
https://pubmed.ncbi.nlm.nih.gov/30514648/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2692309/
https://www.karger.com/Article/FullText/477465
https://pubmed.ncbi.nlm.nih.gov/28228103/
https://www.sciencedirect.com/science/article/pii/S1096719216300580
https://pubmed.ncbi.nlm.nih.gov/28406489/
https://pubmed.ncbi.nlm.nih.gov/28228103/
https://rarediseases.org/rare-diseases/acid-sphingomyelinase-deficiency/
https://www.sciencedirect.com/science/article/pii/S1096719220301475?via%3Dihub
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3396757/
https://pubmed.ncbi.nlm.nih.gov/30514648/
https://www.sciencedirect.com/science/article/pii/S1096719216300580
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5347465/
https://pediatrics.aappublications.org/content/114/6/e672.long
https://rdu-online.com/home

	Lung Manifestations 
	Liver Manifestations
	References 
	FOCUS ON LUNG AND LIVER: 

	Button 51: 
	Page 1: 
	Page 2: 
	Page 3: 

	Button 52: 
	Page 1: 
	Page 2: 
	Page 3: 
	Page 4: 

	Button 41: 
	Button a42: 
	Button 34: 


