Approach to Extremely low HDL-cholesterol
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1. Artifactual cause L% paraproteinemia 911 immunoproliferative disorders (U multiple myeloma

2. Secondary causes Adtaadlua15199 1 1aun
- Anabolic androgenic steroids
- Fibrates

- Thiazolidinedione (TZD) in combination with fibrates

- Hemato-oncological disease 1410 acute lymphoblastic leukemia, chronic myeloid leukemia

130 multiple myeloma
- Systemic or acute inflammation
- Liver failure
- Severe hypertriglyceridemia
- Uncontrolled diabetes
3. Primary (monogenic) causes 1aun
- ApoA-I deficiency
- ApoA-I structural mutation
- Tangier disease
- Heterozygous deficiency of ABCA1
- Familial LCAT deficiency
- Fish eye disease

Very low HDL cholesterol(<0-5 mmol/L)

Moderately low HDL cholesterol (<0-5-0-9 mmol/L)

Underlying  Severe hypertriglyceridaemia, uncontrolled diabetes, liver failure (acute hepatic
diseases failure, congested liver/right heart failure, primary biliary liver cirrhosis), systemic or

acute inflammation, haemato-oncological diseases (acute lymphoblastic leukaemia,

chronic myelogenous leukaemia, multiple myeloma)
Lifestyle NA

Drugs Androgens (testosterone, anabolic drugs), probucol

NA=not applicable.

Moderate hypertriglyceridaemia, type 2 diabetes,
obesity, chronic inflammation, growth hormone excess,
hypercortisolism, chronic kidney disease

Smoking, physical inactivity

Thiazide diuretics, some B-blockers, antiretroviral drugs

Mmsei 1 Secondary cause of very low HDL-C and moderately low HDL-C :
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xanthoma, tonsil enlargement, yellowish tonsils, corneal opacities, renal involvement, peripheral
= (R o v v oA a 1 A
neuropathy, hepatosplenomegaly sadseianseuasunednulsalviuAadnd msuasauluase
a { < o

1@ e miluilsz
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HDL cholesterol <0-5 mmol/L

—"{ Rule out secondary causes: see table 3

Clinical assessment: xanthomas; tonsils; splenomegaly;
corneal opacities; renal involvement; peripheral neuropathy
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Targeted NGS

Biallelic ABCA1 mutations Biallelic APOA1 mutations Biallelic LCAT mutations Heterozygous ABCA1, APOA1 or LCAT
mutation; or high polygenic score
Tangier disease ‘ ‘ Apoliprotein A-l deficiency ‘ | LCAT deficiency, Fish eye disease | | Non syndromic low HDL-chelesterol
Y h 4
= Manage systemic involvement, ie tonsillar enlargement, corneal clouding, renal + Manage secondary causes if present
impairment; peripheral neuropathy + ASCVD prevention
* ASCVD prevention
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ABCAI; gene encoding ATP-binding cassette protein type A1, 4POAI; gene encoding apolipoprotein A1, ASCVD; atherosclerotic

cardiovascular disease, LCAT; gene encoding lecithin cholesterol acyl transferase, NGS; next generation sequencing
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ApoA-l mutations

ABCA1 mutations

LCAT mutations

ApoA-| structural Heterozygous
ApoA-I deficiency mutations Tangier disease ABCA1 deficiency FLD FED
Physical examination Xanthomas Xanthomas Enlarged, yellow- None Corneal opacification Corneal opacification
orange tonsils
Mild corneal opacification Mild comeal opadification Peripheral neuropathy Hepatosplenomegaly
Hepatosplenomegaly
Yellow-orange studded
rectal mucosa
Laboratory assessment
LDL-C Normal Normal Low Normal May be high May be high
LDL structurally resembles  LDL structurally
lipoprotein X resembles
lipoprotein X
Triglycerides Isolated apoA-| deficency: Normal High Normal High High
normal
ApoA-VC-IIVA-IV deletion
low
ApoA-| 0-1 mg/d| 10-20 mg/dl 0-5 mg/d 10-20 mg/dl 30-50 mg/dl 30-50 mg/dl
Two-dimensional gel No apoA-| Low apoA-| Prep-HDL: present Prep-HDL: present  Prep-HDL: present Prep-HDL: present

electrophoresis

Additional lipid-
related testing

Other

Association with ++
premature
atherosclerotic
disease

Any a-HDL: absent

Fibroblast efflux of
radiolabeled
cholesterol:low

Rectal biopsy: lipid-
laden foam cells

Any a-HDL: low

Fibroblast efflux of
radiolabeled
cholesterol: low

Rectal biopsy: lipid-

laden foam cells

ad4-HDL: present

Larger a-HDL: absent

LCAT mass/activity
absent

Cholesterol ester/total
cholesterol: very low

Proteinuria

Reduced creatinine
clearance

Anemia with target cells
and evidence of
normocytic,
nonimmune hemolysis

ad-HDL: present

Larger a-HDL: absent

LCAT mass/activity
low

Cholesterol ester/total
cholesterol: normal

13197 2 Monogenic extremely low HDL-C disorders

Fish eye disease

Fish eye disease (FED) EhIEIER partial LCAT deficiency
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LCAT enzyme Wi 1aeu free cholesterol to cholesteryl ester Faareanluunu hydrophilic
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