Interesting case (Abetalipoproteinemia)

An 8-month-old female infant with failure to thrive
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Physical examination:

Vital signs: BT 37°C, HR 130/min, RR 25/min, BP 80/50 mmHg

BW 4.4 kg (<P3), length 60 cm (<P3), HC 39.5 cm (P10), AF 0.5x0.5 cm, PF-closed
Nutritional assessment: WA 57.8%, HA 88.2%, WH 52.3%

General appearance: an active infant, no pallor, no icteric sclerae, no dysmorphic feature
Heart and lungs: unremarkable

Abdomen: no distension, soft, liver 3 cm below RCM, span 7 cm, impalpable spleen
Extremities: no rash, no edema, loss of subcutaneous fat at all extremities

Neuro exam: normal tone, equal movement, DTR 2+




Growth curve of this patient

Girls aged 0-36 months: length and weight Head crcunfersnce of irs at Sfterent percarties
Name Date of Birth HN
Father height Mother height Mid parental height et
/—//,‘,4
B 3 6 9 215 18 2| 24 27 0 .’ 3 B = =ES25
105 AGE (MONTHS) 105 Rt EERES S o = E
S 2 e
P L AN S
Fo et
S A e
7l L
A e e
77/ /
B {1
f 07
5 .
g [ ]
g o
.
et e bube rar waga
Girl

Breest T

<

<

==
<. 's

owth References for Children Under 20 Years of Age, 1999
et of Health Minictry of Dublic Holth Thofland st

Data source: inu
Nutritian 1eiian Ten

To1-62

Pedigree

10000

75 70

OO 4 4

Um DM 479 5179

a aa A
\ReTINBE 1 1A

247 229

=2}

14

8 191



Problem lists:

1.
2.
3.

Severe protein energy malnutrition

Hepatomegaly

History of consanguinity

Differential diagnosis:

1.

R

Malabsorption: fat malabsorption (cystic fibrosis, pancreatic insufficiency),
inflammatory bowel disease, food allergy

High metabolic utilization: hyperthyroidism, congestive heart failure

Brain tumor: diencephalic syndrome

Renal tubular acidosis

Immunodeficiency

Inborn error of metabolism

Investigations

CBC: Hct 31%, Hb 10.2 g/dL, MCV 76 fL, WBC 16,640/cu mm (N 48, L 45, M 3, E 1%),

platelets 841,000/cu mm

- Serum electrolytes: Na 136, K 4, CI 107, CO, 20 mmol/L; BUN 8, Cr 0.15 mg/dL

- LFT: ALP 196, AST 52, ALT 63, GGT 25 U/L; TP/alb 5.8/4.1 g/dL, TB/DB 0.15/0.14 mg/dL

- Stool exam: yellow, soft, WBC 0-1, RBC 0-1/HPF, no parasite, fat globule 3+

- Urine exam: clear, specific gravity 1.010, pH 6.5, WBC 1-2, RBC 0-1/HPF, no cast

- Thyroid function tests: TSH 5.2 ulU/mL, FT3 2.4 ng/dL, FT4 1.7 ng/dL

- Ultrasound abdomen: prominent size of liver without mass, no IHD dilatation, gallbladder has

thin wall without filling defect, normal sized spleen, no ascites

- Lipid profiles: cholesterol 47 ,TG 11, LDL 6.7 , HDL 20.7 mg/dL

- Vitamin level (fat soluble vitamins): A 619 ug/L (N 229-831), E 1.02 mg/L (N 3.4-18) and

25-OHD 40 ng/mL (N >30)

- Ophthalmologic examination: no retinitis pigmentosa

- Peripheral blood smear: acanthocytosis




Clear cytoplasm vacuoles
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Histologic finding: normal villous architectures of duodenum, prominent accumulation of small

droplets of lipid within the surface of enterocytes
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Small droplets of lipid (stained by oil red O)
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Provisional diagnosis: Familial hypocholesterolemia

Familial hypocholesterolemia wiiaiflu 3 ngw ImﬂﬁLLuqmamﬁﬁ@ﬁﬂﬁameﬂugﬂﬁ 1
1. Abetalipoproteinemia (ABL)
2. Familial hypobetalipoproteinemia (HBL)
a. heterozygous HBL

b. homozygous HBL

3. Chylomicron retention disease (CRD)
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Screening for LCAT deficiency
secondary Clinical symptoms Apo Al deficiency
Hypocholesterolemia Yes Diarrhea £ vomiting Tangler Dlsease
OR * Failure to thrive
ABL, HBL, CRD heterczvgous HBL
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Fasting Lipid ABL Homozygous HBL Heterozygous HBL CRD
Patients
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weim) Parents' lipids - Both: | CT, TG one: L CT, TG N
Oral fat load No increase No increase Normal No increase
Underlying No apo B Apo B Apo B fruncated No transport
defect lipidation truncated other? of chylomicron
Transmission (AR) AD AD AR
Chromosome 5 4 4 | other? 5
Gene MTP Apo B Apo B/ other? Sartb
Frequency Rare Very Rare Frequent Rare

Figure 1 Etiology of familial hypocholesterolemia in childhood depending on lipid profile. ABL, abetalipoproteinemia; AD, autosomal
dominant; AR, autosomal recessive; apo Al apolipoprotein Al; apo B; apolipoprotein B; HDL, high-density lipoprotein; HBL,
hypobetalipoproteinemia; LCAT, lecithin cholesterol acyltransferase; LDL, low-density lipoprotein; MTP, microsomal triglyceride transfer protein;

N, normal; 0, nul; PL, phospholipids; TC total cholesteral; CRD, chylomicron retention disease; TG, triglyceride; |, few decrease; ||, significant
decrease; | |1, intense decrease.
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Family members’ lipid profile

Test (mg/dL) 4 Patient ) Father Mother Reference
(mg/dL)
Triglyceride 11 152 62 27-125
Cholesterol 43 153 148 76-216
LDL 6.7 92 99 100-129

HDL 20 43 40 35-82

Apo A-1 66 142 111 117-220
Apo B G 18 y 81 77 60-150




MTTP gene sequence analysis

Patient

c.lVS13+6t>A homo

Dad
c.lVS13+6t>A hetero

Mom

c.lVS13+6t>A hetero

AINNINT MTTP sequencing analysis WLl RN possible likely pathogenic mutation
131984 exon-intron border waziilatinldn splice site score WU effect Mine splice site
mutation
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Treatment:

1.

A L N

Adequate caloric intake
Low fat diet (fat less than 30% of total calories), MCT-enriched formula
Fat-soluble vitamins supplementation (oral and intravenous)

Intravenous lipid emulsion to provide essential fatty acids and calories
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Abetalipoproteinemia

\NAAIN mutation A9 microsomal triglyceride transfer protein (MTTP) gene 1
chromosome 4 (4g22-24) dnanamiuy autosomal recessive BNNTNAMNRALNA UN178574
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Lipid profile: low TG, LDL-c and apo B

Decreased vitamin A, D, E level

CBC: blood smear shows acanthocytosis

Stool exam: fat globules

Gold standard diagnostic test: molecular testing (mutation of MTTP gene)

Endoscopic finding: "white hoar frosting" appearance of the intestinal epithelium
Microscopic finding: distended enterocytes with a clear cytoplasm that is stained strongly

positive with oil red O due to the presence of intracellular neutral lipid
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1. 1A5U calories 1#iNeawe

2. Low fat diet (<30% of total calories), reduced long chain fatty acids, oral essential fatty
acids

3. Vitamins: oral-fat soluble vitamins supplement
- vitamin E 100-300 IU/kg/day
- vitamin A 100-400 IU/kg/day
- vitamin D 800-1200 |U/kg/day

- vitamin K 5-35 mg/week
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