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Abstract

Background: Abetalipoproteinemia (ABL) is an uncommon” autosomal recessive genetic disorder that hinders the absorption
of dietary lipids and fat-soluble vitamins, leading to various systemic symptoms. The disorder primarily arises from mutations in
the microsomal triglyceride transfer protein (MTTP) gene, leading to a deficiency in apolipoprotein B-containing lipoproteins.
This case report outlines the clinical features, diagnostic approach, and therapeutic management of a 33-year-old “Sudanese
male with ABL.

Case Presentation: The patient, born to consanguineous parents, exhibited progressive lower extremity edema, facial
swelling, nyctalopia, and impaired motor coordination. He had a history of recurrent steatorrhea since early childhood. Clinical
evaluation revealed pallor of the palms, koilonychia, onycholysis, fine, brittle hair, and ophthalmoplegia. Retinitis pigmentosa
was confirmed through ophthalmoscopy. Laboratory tests showed acanthocytosis, hypocholesterolemia, and markedly reduced
lipid levels. ABL was diagnosed based on clinical presentation, laboratory findings, and a history of chronic diarrhea with fat
malabsorption. Management included dietary modifications, vitamin supplementation, and diuretics, which initially improved
the patient’s condition. However, treatment complications such as Red Man syndrome and steroid-induced psychosis required
“modifications to the management plan.

Conclusion: This case underscores the importance of early diagnosis and treatment of ABL, particularly in populations with a
high prevalence of consanguinity. The patient’s complex clinical trajectory highlights the challenges in managing ABL and the
necessity for vigilant monitoring of treatment-related adverse effects. The case also emphasizes the value of genetic counselling
and family screening in the management of inherited metabolic disorders.
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Introduction

Abetalipoproteinemia (ABL) is a rare genetic” disorder marked
by the lack of specific proteins and fat-soluble vitamins in the
bloodstream. First documented in 1950, it is associated with
abnormal red blood cells, retinal pigments, and ataxia. By 1960,
researchers identified the absence of a particular protein in the
blood of those affected. In 1992, it was discovered that individuals
with ABL have reduced the activity of the microsomal triglyceride
transfer protein (MTTP) in their intestines. Mutations in the
MTTP gene were subsequently identified “in patients with ABL in
1993. The main symptoms of abetalipoproteinemia are primarily
caused by the body’s inability to absorb fat-soluble vitamins A,
D, E, and K2. The main biochemical issue is the body’s inability
to properly absorb dietary fats and produce apolipoprotein (apo)
B-containing lipoprotein particles. This is due to mutations in
the MTTP gene, which encodes the microsomal triglyceride
(TG) transfer protein large subunit (MTP). MTP is essential for
assembling lipoproteins in the intestine and liver, where it transfers
lipids to form chylomicrons and very low-density lipoproteins
(VLDL). The lack of functional MTP results in extremely low
levels of apo B-containing lipoproteins, total and LDL cholesterol,
TG, and plasma biomarkers for vitamins A, D, E, and K in
Abetalipoproteinemia patients [1].

Case Presentation:

We report on a 33-year-old Sudanese man,” born to

consanguineous parents, who has been experiencing progressive
lower limbs swelling, facial puffiness, night blindness, and poor
motor coordination. He has a history of recurrent fatty diarrhea,
known as “steatorrhea,” from childhood. Clinical examination
revealed pale palms, Koilonychia, onycholysis, thin, brittle hair,
and ophthalmoplegia. Ophthalmoscopic examination confirmed
retinitis pigmentosa. Swelling was observed in his lower limbs
extending to the knee joints, along with bruises on his knees.
Given the clinical presentation, history of chronic diarrhea with fat
malabsorption, and retinitis pigmentosa, an abetalipoproteinemia
was considered a diagnosis along with other causes of fat
malabsorption syndromes. Blood tests showed acanthocytosis
Figure 1, low lipid levels, and hypocholesterolemia Table 1.
The patient was treated with dietary modifications, vitamin
supplementation, and diuretics. He showed improvement and was
discharged after eight days with oral furosemide, metolazone,
and spironolactone. Three months later, he experienced the same
symptoms and was given furosemide injections along with vitamin
supplements, metolazone, and spironolactone. He was anemic and
received 4 units of blood, but developed a rare hypersensitivity
reaction known as Red Man syndrome Figure 2. He was given
dexamethasone to control the reaction, but unfortunately, the
patient developed steroid-induced psychosis in the form of auditory
hallucinations and sudden depressive episodes. Dexamethasone
was stopped, and subsequently, the psychological manifestations
subsided. An antihistamine injection was administered instead
of dexamethasone, but the reaction persisted, so we decided
to withdraw the medications one by one until we stopped the
furosemide. He improved and was discharged after ten days of oral
fat-soluble vitamins, metolazone, and spironolactone.

Figure 1: shows peripheral blood picture reveals Acanthocytosis.
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Figure 2: (A) showing lower limb edema, (B) showing pale palms, (C & D) showing red man syndrome.
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Gran 1.9*10° cell/cumm S.ALP 124 | Upto Serum mmol/ | 3353
uw/l 115 u/l potassium dl mEq/1
Lymph 1.1 * 10 °cell/cumm
150 — 450
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Table 1: shows baseline investigations that reveal pancytopenia, indirect hyperbilirubinemia, hypokalemia, prolonged PT and INR, and

hypocholestrolemiia.
Lipid profie Normal range
Fasting S. chlestrool 66 mg/dl 120-200 mg/dl
Fasting S. triglycerides 94 mg/dl 150-200 mg/dl

Discussion

Clinical presentation of ABL is classical, as described in the
literature, starting in childhood as failure to thrive with diarrhea and
vomiting, fat malabsorption with steatorrhea, hepatomegaly, loss of
night vision and/or color vision, and acquired atypical pigmentation
of the retina. Progressive loss of deep tendon reflexes, vibration,
proprioception sensation, ophthalmoplegia, slurred speech, and
may be complicated with Friedrich’s-like ataxia with broad base
high stepping gait in early adulthood if remains untreated. Rarely,
cardiomegaly and hypothyroidism were reported 1, 2, and 4. No
official clinical diagnostic criteria exist for abetalipoproteinemia,
so it is diagnosed based on the absence or extremely low levels
of LDL-cholesterol, triglycerides, and apolipoprotein B, along
with the identification of biallelic pathogenic variants in the
MTTP gene through molecular genetic testing, which is the
confirmatory diagnostic method [2,3]. Abnormally high levels of
liver transaminases, prolonged international normalization ratio,
and low levels of serum concentrations of fat-soluble vitamins (A,
K, E, and D) can be detected. Additionally, intestinal endoscopic
examination may reveal fatty deposition in the intestinal mucosa,
which is known as snow-whit duodenum [2].

Management: Since ABL is a genetic disorder, treatment aims
to manage the symptoms, signs, and complications through the
following recommendations: Growth deficiency: Ensure sufficient
caloric intake. Follow a low-fat diet (10%-20% of total calories),
as a fat intake exceeding 20% is generally not well-tolerated.
Oral supplementation with essential fatty acids, up to a teaspoon
per day of oils rich in polyunsaturated fatty acids as tolerated.
Steatotic liver without fibrosis: Restrict dietary fat. Since the
fatty liver condition occurs without active inflammation, anti-
inflammatory treatments are unnecessary. Liver transplantation

will be considered in cases where hepatic fibrosis and/or cirrhosis
have developed; administration of oral fat-soluble vitamins like
vitamin A (100-400 IU/kg/day) to halt the progression of visual
impairment and prevent eye complications; vitamin K (5-35 mg/
week) to normalize abnormal INR; vitamin E (100-300 IU/kg/day)
along with speech and language therapy will prevent and improve
dysarthria; vitamin D (800-1200 IU/day); and occasionally,
supplement with vitamin B12 and/or iron in case of mild anemia;
and coordinated physiotherapy and intensive rehabilitation
are necessary for controlling ataxia. Pregnancy management:
Excessive vitamin A intake can pose risks to the developing
fetus, so it is advised that pregnant women or those planning to
conceive should cut their vitamin A supplement dosage by half.
It is also recommended to closely monitor beta-carotene levels
in the blood during pregnancy. Despite these precautions, it’s
important to note that vitamin A supplementation should not be
stopped entirely during pregnancy as it is an essential nutrient [3].
Family counselling: Abetalipoproteinemia is passed down through
autosomal recessive inheritance. When a child is conceived,
each sibling of an affected person has a 25% probability of being
affected, a 50% chance of being a carrier without symptoms, and a
25% chance of being unaffected and not a carrier. It is feasible to
conduct carrier testing for at-risk family members and prenatal or
pre-implantation genetic testing if the specific pathogenic MTTP
gene variants in the family are identified [3].

Prognosis: Previous case studies have produced varied”
findings on the potential connections between the age at which
abetalipoproteinemia (ABL) is diagnosed, the initiation of a low-
fat diet and vitamin replacement therapy, the specific mutation
in the MTP gene, and the APOE genotype, and the long-term
prognosis for ABL patients. In terms of prognosis based on age
at diagnosis, ABL patients are commonly diagnosed in their
second to fourth decades, with a few cases occurring in the first
and sixth decades. An early diagnosis may indicate a more severe
form of the condition and potentially a poorer prognosis, whereas
later diagnosis may also result in a more severe outcome due to
prolonged untreated vitamin deficiency, particularly during growth
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and development. Regarding the relationship between the type of
MTP mutation and long-term prognosis, the limited available data
makes it challenging to make predictions based on MTP genotype.
Additionally, a recent meta-analysis revealed a linear relationship
between APOE genotype and plasma LDL cholesterol levels. Some
mutations in the MTP gene have been suggested to significantly
reduce LDL cholesterol levels, particularly in individuals with
APOE E2 homozygosity. A study involving six ABL patients
suggested that the E4/E2 genotype may be associated with less
favorable outcomes [4-6].
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