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Lysosomal acid lipase deficiency (LAL-D) is a rare auto-
somal recessive lysosomal storage disorder caused by 

LIPA gene variants (chromosome 10q23.2-q23.3), resulting 
in defective hydrolysis of cholesteryl esters and triglycer-
ides and subsequent accumulation in multiple organs. Two 
clinical forms are recognized: Wolman disease (WD), the 
severe infantile form, and cholesteryl ester storage disease 
(CESD), the milder phenotype due to partial enzyme ac-
tivity. Affected individuals are homozygous or compound 
heterozygous for LIPA variants, and more than 100 variants 

have been described.[1,2] Severe variants, such as nonsense 
or frameshift changes, typically present in infancy. The 
most common (>50%) variant is E8SJM (c.894G>A).[1]

In WD, fetal ascites and polyhydramnios may be observed 
in utero. The incidence is estimated at 1:100,000–1:300,000 
live births. The disease manifests in early infancy with ab-
sent LAL activity. The hallmark feature is adrenal enlarge-
ment with calcifications, frequently detected on imaging, 
although not mandatory for diagnosis. Adrenal insufficien-
cy has also been reported.[1]

Wolman's disease, an infantile form of lysosomal acid lipase deficiency, is very rare and usually fatal in infancy. In this article we 
present two infants with Wolman's disease associated with cytomegalovirus infection, one with surrenal calcifications and the 
other with histopathological liver calcifications and haemophagocytic lymphohistiocytosis.
Both cases had complaints of vomiting and fever for two months. A family history of consanguinity and infant deaths of unknown 
cause was reported. Physical examination revealed jaundice and hepatosplenomegaly. Cytomegalovirus infection, unresponsive 
to ganciclovir treatment, was diagnosed in both cases. While haemophagocytic lymphohistiocytosis and histopathological calcifi-
cations in the liver were observed in the first case, classical surrenal calcifications were seen in the second case. 
It is not clear whether the presence of cytomegalovirus infection in both cases and haemophagocytic lymphohistiocytosis in one 
case are coincidental. Furthermore, histopathological calcification in the liver appears to be a diagnostic criterion, as is adrenal 
calcification, although it has never been reported before.
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Secondary hemophagocytic lymphohistiocytosis (HLH) 
may complicate WD, and cytomegalovirus (CMV) infection 
is among the recognized infectious triggers of HLH. Here, 
we present two cases of WD: the first with HLH secondary 
to CMV infection and hepatic calcifications identified on 
histopathology, and the second with adrenal calcifications 
and a strong family history of infantile deaths.

Case Report
Case 1 – A two-month-old girl presented with persistent 
vomiting since birth, worsening over the last 20 days, fever, 
and weight loss for one week. The parents were second-
degree relatives. In the extended family, the mother’s aunt 
and uncle had died in infancy with a suspected storage dis-
order.

Examination: Body temperature: 38.5 °C; weight: 4 kg (3rd–
10th percentile); height: 60 cm (75th percentile). Hepato-
megaly (liver palpable 4 cm below the right costal margin) 
and splenomegaly (2 cm below the left costal margin) were 
noted.

Laboratory tests: WBC 30,000/µL; Hb 7.9 g/dL; PLT 
109,000/µL; INR 2.2; AST 1456 U/L; ALT 287 U/L; total pro-
tein 5.2 g/dL; albumin 2 g/dL; total bilirubin 1.09 mg/dL; 
direct bilirubin 0.58 mg/dL; ALP 148 U/L; GGT 150 U/L; LDH 
2726 U/L; TG 923 mg/dL; cholesterol 136 mg/dL; HDL 9 mg/
dL; LDL 55 mg/dL.

Microbiology: CMV IgM and CMV PCR were positive. Em-
pirical cefotaxime and amikacin were started, and ganci-
clovir was initiated for CMV.

Follow-up: One week later, fever persisted, WBC decreased 
to 2100/µL, Hb 7.4 g/dL, and PLT 27,000/µL. Peripheral 
smear showed vacuolization of lymphocytes; bone marrow 
aspiration demonstrated foam cells with hemophagocyto-
sis. HLH criteria were fulfilled (ferritin 2500 µg/mL, fibrino-
gen 64 mg/dL). HLH-2004 protocol was initiated.

Enzyme studies: Lysosomal acid lipase activity <0.02 
nmol/h/mg (normal 0.37–2.30). Diagnosis: WD with sec-
ondary HLH triggered by CMV. The patient died one day 
later before enzyme replacement therapy could be started.

Histopathology: Post-mortem liver biopsy showed diffuse 
macrovesicular steatosis, pericentral hepatocyte loss, calcifi-
cation and fibrosis, ductular proliferation with bile plugs, and 
severe pericellular/central fibrosis. Findings were consistent 
with a metabolic storage disorder with lipid accumulation.

Case 2 – A two-month-old boy presented with vomiting, 
one month of abdominal distension (worsening in the last 
few days), and fever for three days. The parents were first-
degree relatives. Eight of the father’s siblings had died in 
infancy of unknown causes.

Examination: Body temperature: 38.6 °C; weight: 5 kg 
(50th percentile); height: 60 cm (75th percentile); icterus, 
abdominal distension, and hepatosplenomegaly (liver and 
spleen palpable 4 cm below the costal margins).

Laboratory tests: WBC 17,000/µL; Hb 6.3 g/dL; PLT 65,000/
µL; INR 3.5; AST 1522 U/L; ALT 541 U/L; total protein 4.7 g/
dL; albumin 2 g/dL; total bilirubin 4 mg/dL; direct bilirubin 
3.1 mg/dL; GGT 118 U/L; LDH 4046 U/L; TG 613 mg/dL; cho-
lesterol 130 mg/dL; HDL 29 mg/dL; LDL 21 mg/dL.

Microbiology: CMV IgM and CMV PCR positive; ganciclovir 
was initiated.

Imaging: Abdominal tomography demonstrated bilateral 
adrenal calcifications.

Enzyme studies: Lysosomal acid lipase activity <0.02 
nmol/h/mg. Diagnosis: WD. The patient died three days 
later before therapy could be initiated.

Histopathology: Post-mortem liver biopsy showed diffuse 
macro- and microvesicular steatosis, scattered necrosis, 
and extramedullary hematopoiesis.

Discussion
WD typically presents within the first weeks of life with 
vomiting, diarrhea, hepatosplenomegaly, and cachexia, 
progressing rapidly to death within 2–6 months. CESD is 
milder, often presenting later in childhood with deficient, 
but not absent, LAL activity.[3,4]

Our first case presented with fever, hepatosplenomegaly, 
hypertriglyceridemia, and liver failure at two months, and 
developed HLH secondary to CMV infection. The second 
case exhibited adrenal calcifications, a classic feature, but 
bone marrow examination could not be performed due to 
coagulopathy. Both cases showed marked hypertriglyceri-
demia with low HDL and LDL cholesterol, consistent with 
the characteristic dyslipidemia of LAL-D.[5] Elevated LDH 
and prolonged INR indicated severe hepatocellular injury 
and impaired synthetic function.

Histopathology in WD usually demonstrates micro- and 
macrovesicular steatosis, periportal fibrosis, and lipid-lad-
en histiocytes.[6-8] In our first case, hepatic calcification was 
also noted—an unusual finding. While adrenal calcifica-
tion is well described in WD, hepatic calcification is rarely 
reported. Given the concomitant CMV infection, it remains 
uncertain whether hepatic calcification represents an atyp-
ical manifestation of WD or a secondary effect of CMV in-
fection.

Reports have described WD complicated by HLH, but infec-
tion-associated HLH in this context is rarely documented. 
The proposed mechanism involves cholesteryl ester crystal 
accumulation in macrophages, triggering cytokine release 
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and HLH activation.[9,10] Despite initiation of HLH therapy 
and antiviral treatment, the outcome remained fatal, un-
derscoring the severity of this association.

Conclusion
LAL-D should be considered in infants with consanguinity, 
family history of infant deaths, persistent vomiting, hepa-
tosplenomegaly, hypertriglyceridemia, low HDL, cholesta-
sis, and adrenal calcifications. Infants presenting with HLH 
should also be screened for WD. Although hepatic calcifi-
cations are not a specific finding, their presence, as in our 
case, highlights the need for further studies on their diag-
nostic significance.

Disclosures

Informed Consent: Written informed consent was obtained 
from the patients’ legal guardians for publication of this case re-
port and accompanying images. 

Conflict of Interest: None declared. 

Financial Disclosure: None. 

Authorship Contributions: Concept – Ş.G.; Design – Ş.G., F.İ.V., 
M.A.S.; Supervision – M.A.S.; Materials – Ş.G., F.İ.V., E.G.; Data col-
lection &/or processing – N.K.S., E.S. ; Analysis and/or interpreta-
tion – N.K.S., E.S., A.A, Y.D.O, B.M.; Literature search – Ş.G.; Writing 
– Ş.G.; Critical review – M.A.S.

Peer-review: Externally peer-reviewed.

References
1.	 Wilson DP, Patni N. Lysosomal Acid Lipase Deficiency. 2023 Mar 

15. In: Feingold KR, et al. Endotext [Internet]. South Dartmouth 
(MA): MDText.com, Inc.; 2000–. PMID: 27809430.

2.	 Korbelius M, Kuentzel KB, Bradić I, Vujić N, Kratky D. Recent in-
sights into lysosomal acid lipase deficiency. Trends Mol Med. 
2023 Jun;29(6):425-438. doi:10.1016/j.molmed.2023.03.001.

3.	 Burton BK, Balwani M, Feillet F, et al. A phase 3 trial of sebe-
lipase alfa in lysosomal acid lipase deficiency. N Engl J Med. 
2015;373:1010-1020.

4.	 Ikari N, Shimizu A, Asano T. Lysosomal Acid Lipase Deficiency in 
Japan: A Case Report of Siblings and a Literature Review. J Nip-
pon Med Sch. 2018;85(2):131-137. doi:10.1272/jnms.2018_85-20.

5.	 Curiati MA, Kyosen SO, Pereira VG, Patrício FRDS, Martins AM. Ly-
sosomal Acid Lipase Deficiency: Report of Five Cases across the 
Age Spectrum. Case Rep Pediatr. 2018;2018:4375434.

6.	 Ikari N, Shimizu A, Asano T. Lysosomal Acid Lipase Deficiency in 
Japan: A Case Report of Siblings and a Literature Review of Cases 
in Japan. J Nippon Med Sch.2018;85(2):131-137. doi: 10.1272/
jnms.2018_85-20. PubMed PMID: 29731497.

7.	 Curiati MA, Kyosen SO, Pereira VG, Patrício FRDS, Martins AM. Ly-
sosomal Acid Lipase Deficiency: Report of Five Cases across the 
Age Spectrum. Case Rep Pediatr. 2018 Jan 21;2018:4375434. doi: 
10.1155/2018/4375434. 

8.	 Boldrini R, Devito R, Biselli R, Filocamo M, Bosman C. WD and 
CESD diagnosed by histological and ultrastructural examination 
of intestinal and liver biopsy. Pathol Res Pract. 2004;200(3):231-
240.

9.	 Tinsa F, Ben Romdhane M, Boudabous H, et al. A Novel Mutation 
... Unusual Presentation: HLH. J Pediatr Hematol Oncol. 2018. 
doi:10.1097/MPH.0000000000001192.

10.	 Santos Silva E, Klaudel-Dreszler M, Bakuła A, et al. Early onset 
LAL deficiency presenting as secondary HLH: Two infants treat-
ed with sebelipase alfa. Clin Res Hepatol Gastroenterol. 2018. 
doi:10.1016/j.clinre.2018.03.012.


