Interesting case (Lysosomal Acid Lipase Deficiencies)

A 9-month-old male infant with prolonged fever
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Physical examination :
GA: an active infant
HEENT: mild pale conjunctivae, no icteric sclerae, no lymphadenopathy, no injected pharynx
and tonsils, normal TM both ears
Heart & lungs: unremarkable
Abdomen: soft, distension, liver 3 cm below RCM, liver span 13 c¢cm, spleen 3 cm below LCM ,
fluid thrill-negative

Extremities: no pitting edema

Problem lists:

® Prolonged fever

® Persistent diarrhea
® Abdominal distension with hepatosplenomegaly
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Anemia

® Family history of HbE trait

Differential diagnosis:

® Infectious causes

— Viral infection: CMV, EBV, HIV

— Bacterial infection

® Hepatobiliary tract infection

® Liver or splenic abscess

® Melioidosis
— Others: Rickettsial infection, malaria, TB

® Non-infectious causes

— Malignancy, hemophagocytic lymphohistiocytosis (HLH)




Investigations:
® CBC:Hb7.8 g/dL, Het 24.1%, WBC 12,240 /cu mm(N 53, L 36, E 1, M 8% ),
platelets 206,000/cu mm
¢ UA: yellow, clear, pH 6.0, sp gr 1.015, WBC 0-1, RBC 0-1/HPF, protein-trace

¢ Stool: yellow, soft, WBC 0-1/HPF, no RBC, fat 1+, no mucous

Stool occult blood: positive.
® Hemoculture : pending
¢ BUN3.6,Cr0.13 mg/dL; serum electrolytes: Na 134, K 4.69, CI 104, HCO, 23.2 mmol/L

® LFT: Total protein 5.95, alb 2.86, glob 3.09 g/dL; TB 1.95, DB 1.85 mg/dL

AST 3,103, ALT 350, ALP 578, GGT 751.7 U/L; ammonia 34 pmol/L (N 16-60)
® HBs Ag: negative, anti—-HBs: positive, anti-HCV: negative
® Coagulogram : PT 15, PTT 42 sec, INR 1.2
® Viral study : VCA IgM - negative, EBV viral load <100 copies, EBV PCR - negative,
CMV IgM - negative, anti HIV - negative
CXR (patient & parents): normal finding
TB work up
Gastric wash for AFB x 3 days : negative
Gastric wash culture for TB : negative
Gastric wash PCR for TB : positive for NTM
® Melioid titer <1:80 Leptospira titer [gM & IgG : negative

U/S abdomen: hepatosplenomegaly with increased echogenicity, no space occupying lesion.

CT abdomen with contrast :
Diffuse hepatomegaly with hypodensity of liver parenchyma. Moderate splenomegaly.
Enlarged both adrenal glands, suprarenal mass cannot be ruled out; abdominal lymphadenopathy.
Ascites, mild ground glass opacities in both lungs.

Differential diagnosis: TB




Clinical course:
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® Start medications for NTM
— Ethambutol 20 MKD
— Azithromycin 10 MKD

— Amikacin 15 MKD




® Iglevel

— IgGlevel = 13.3 (normal)
— IgAlevel = 0.279 (normal)
— IgM level = 1.48 (normal)
— IgE level = 1380 (high)

® CD marker
— CD3 = 734 (58-67) (high)
— D4 =51 (38-50) (high)
— CD8 = 203 (18-25) (normal)
— D19 =211 (19-31) (normal)
— CD20 = 21.0 (19-31) (normal)
— CD16+56 = 3.8 (8-17) (low)

® Triglyceride 294 mg/dL (N 27-125)

® Serum ferritin 5,281 ng/mL

®  Serum fibrinogen 273 mg/dL. (N 190-430)

BM aspiration :

- Increased cellularity, increased megakaryocytes

-M:E:L=38:41:15




- No tumor cell infiltration

- Increased histiocytes 6% with active hemophagocytosis
¢ BM culture : no growth
® BM gram & AFB stain, PCR for TB, NTM : negative
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Differential diagnoses :

® Hemophagocytic lymphohistiocytosis
® Chronic liver disease and portal hypertension

® Genetic and metabolic liver disease : Lysosomal storage disorders

EGD with biopsies:
Small esophageal varices
No EG varices and gastric varices.

Mild erythematous mucosa at body of stomach

Pathologic results: Presence of many macrophages in lamina propria at second part of duodenum, no

inflammation of gastric mucosa




Liver biopsy :
Steatohepatitis, moderate activity with early cirrhosis, no definite malignancy seen.

No granuloma or organism seen.
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Investigations and treatment :

® Tissue pathology : PCR for CMV - positive
® CMV viral load : 93 copies/mL - Start Gancyclovir x 21 days

® Frozen section for oil-red-O : positive

® Cholesterol 141 mg/dL (N 85-182), triglyceride 106 mg/dL (N 27-125)

® HDL-chol 11.7 mg/dL (N 35-82), LDL —chol 84.7 mg/dL

Eye examination : normal macula and disc, no cherry red spot

Plasma amino acid - normal, urine organic acid - normal

Acylcarnitine profile - normal

Leukocyte ﬁ-glucosidase activity - normal
Leukocyte ﬁ—hexosaminidase activity : normal
Leukocyte sphingomyelinase activity : normal
Plasma Chitotriosidase Enzyme Assay : low

Nutritional support
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Cholesteryl Ester Storage Disease
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Schematic view of cellular cholesterol homeostasis in (A) healthy individuals and (B) patients with
LAL-D. ACAT = acyl-cholesterol acyltransferase, CE = cholesteryl esters, FA = fatty acid, FC = free
cholesterol, FFA = free fatty acid, HMG-CoA r = hydroxymethylglutaryl-coenzyme A reductase,
LAL =lysosomal acid lipase, LAL-D = LAL deficiency, LDL-C = low-density lipoprotein cholesterol,
LDLR = low-density lipoprotein receptor, SREBPs = sterol regulatory element binding proteins,

TG = triglyceride, VLDL-C = very-low-density lipoprotein cholesterol
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Investigations to diagnose LAL-D
® Measurement of LAL activity
O By measuring enzyme activity in cultured fibroblasts, peripheral leukocytes or liver biopsy
® Genetic testing

O Complete sequencing of the coding regions of LIPA

O E8SJM mutation is most common mutation (50-70%)

® Liver biopsy

O Presence of microvesicular steatosis

O Hypertrophic Kupfter cells and portal macrophages with a foamy, tan-coloured cytoplasm
are a characteristic feature of LAL-D in children and adults.

O Presence of luminal and membrane lysosomal markers around lipid vacuoles is indicative of
LAL-D in fixed paraffin-embedded material, as are pathognomonic cholesteryl ester crystals
in unfixed samples.

o

Radiological techniques

O 3T MRI scanner to identify and to quantify the hepatic lipid signature associated with LAL-D

Management and Therapies

® No disease-specific treatments are currently available

® Clinical trials are ongoing to investigate the safety and efficacy of sebelipase alfa* (recombinant

human lysosomal acid lipase, USA)
Lipid-lowering therapies :
® Statins (HMG-CoA-reductase inhibitors)
[ ]

Ezetimibe (a cholesterol absorption inhibitor)

Vitamin E :

® In vitro study: promote lysosomal exocytosis and reduce lipid accumulation in fibroblasts harvested

® In vivo: unfavourable pharmacokinetics

Hematopoietic stem cell and liver transplantation




Management and Therapies (cont.)

Enzyme replacement therapy
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