
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

Dyslipidemia; diagnosis and treatment

van Dam, M.J.

Publication date
2001

Link to publication

Citation for published version (APA):
van Dam, M. J. (2001). Dyslipidemia; diagnosis and treatment. [Thesis, fully internal,
Universiteit van Amsterdam]. Rozenberg Publishers.

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:26 May 2023

https://dare.uva.nl/personal/pure/en/publications/dyslipidemia-diagnosis-and-treatment(6773adc1-cab5-4f91-86a5-3dc14b41cd9b).html


11 PREMATURE CORONARY DISEASE I N A 
PATIENTT WITH TANGIER DISEASE! 
DIAGNOSISS A N D THERAPY 

Marjell  van Dam1, Jan Albert Kuivenhoven1, Paul A.R. de Milliano2, 
Miekell  M. van de Sandt3, Pleun Snel3, Michael R. Hayden4 and John J.P. Kastelein1 

11 Department of Vascular Medicine, Academic Medical Center, University of 
Amsterdam,, The Netherlands 

22 Ziekenhuis Hilversum, Hilversum, The Netherlands 
33 Slotervaart Ziekenhuis, Amsterdam, The Netherlands 
44 Center for Molecular Medicine and Therapeutics, Children's and Women's Hospital, 

Universityy of British Columbia, Vancouver, British Columbia, Canada 

SubmittedSubmitted for publication 



88 PART I 

ABSTRACT T 

Tangierr disease (TD) is a rare form of hereditary high-density lipoprotein (HDL)-choles-
teroll  deficiency. The genetic defect responsible for Tangier disease was recently identified 
andd proved to be a defective function of the ATP binding cassette Ai. This gene encodes a 
membrane-spanningg protein that is involved in the transport of cholesterol from cells. 
Clinicall  signs, resulting from the accumulation of cholesteryl esters, include enlarged yel-
loww tonsils, hepatosplenomegaly, peripheral neuropathy, and fatty deposits in the rectal 
mucosa.. A 38-year old man was referred to our Lipid Research Clinic after an acute 
myocardiall  infarction, and extensive coronary artery bypass grafting in conjunction with 
severee HDL deficiency (<o.io mmol/1). Full lipid and lipoprotein analysis showed low 
totall  cholesterol (2.30 mmol/1), very low low-density lipoprotein cholesterol (  1.39 
mmol/1),, and mildly elevated triglycerides (1.96 mmol/1). An extensive clinical work-up 
revealedd all characteristics of TD. Here, we discuss the clinical presentation and the 
responsee to lipid-lowering therapy in this TD patient. 
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INTRODUCTION N 

Decreasedd levels of high-density lipoprotein cholesterol (HDL-C), a condition known as 
hypoalphalipoproteinemia,, has been shown to be associated with an increased risk for 
coronaryy artery disease (CAD)1-2-3-4'5. Both genetic and environmental factors contribute 
too hypoalphalipoproteinemia. Conditions that lower HDL-C include liver disease, ciga-
rettee smoking, the use of thiazide diuretics, betablockers and anabolic steroids, as well as 
physicall  inactivity and increased body mass index. However, the magnitude of HDL-C 
reductionn associated with each of these secondary factors is limited6. Genetic factors are 
knownn to result in more pronounced reductions in HDL cholesterol levels as seen in 
patientss with apolipoprotein (Apo) AI gene defects and mutations in the ledthimcholes-
teroll  acyltransferase7,8. In addition, Tangier disease (TD), also a rare genetic disorder, is 
characterizedd by a near complete absence of HDL-C. 

TDD is described as an autosomal co-dominant or recessive lipid disorder, character-
izedd by extremely low plasma HDL-C and accumulation of cholesteryl esters (CE) in sev-
erall  tissues. Fredrickson et al. were the first to describe this disorder in 19 61 in two sib-
lingss from Tangier Island in the Chesapeake Bay in Virginia9. These patients presented 
withh a clinical syndrome, that included enlarged yellow tonsils, hepatosplenomegaly, and 
peripherall  neuropathy. So far TD has been diagnosed in over 50 patients worldwide10. 
Onlyy recently, the molecular basis of TD has only been discovered. Initially, linkage of the 
diseasee phenotype was reported to chromosome 9q3in and subsequently, three inde-
pendentt research groups simultaneously reported mutations in the gene encoding the 
ATPP binding cassette Al (ABCA1) transporter as the molecular defect in TD121314. 

Familiall  hypoalphalipoproteinemia (FHA) is a more frequent cause of isolated heredi-
taryy low HDL-C, where HDL levels are usually around half of normal15, i.e. between 0.4 
andd 0.7 mmol/1 for males and females respectively. On the basis of independent linkage 
andd meiotic recombinants, Brooks-Wilson and coworkers linked the FHA locus to the 
samee genomic region as the TD locus. Mutations in ABCA1 were detected in both TD 
andd FHA, indeed showing thatTD and FHA are allelic1216. This indicates that the protein 
encodedd by the ABCA1 gene has a strong influence on plasma HDL-C levels. 

Inn 1994, the index patient of the larger of the two Tangier kindreds (TD-i) was 
referredd to us after suffering from an acute myocardial infarction (MI) at age 38, and was 
subsequentlyy studied at our Lipid Research Clinic. 

CASEE DESCRIPTION 

AA 38-year old man was admitted because of sudden loss of consciousness during jogging 
hiss usual daily 5 kilometers. Without chest pain he suddenly lost consciousness with a 
circulatoryy and respiratory arrest. Bystanders started resuscitation within a few minutes. 
Onn arrival of the ambulance, ventricular fibrillation was detected and he was defibrillated 
twicee after which sinus rhythm and circulation were restored. The electrocardiogram 
(EKG)) at admission showed ST segment depression but no evidence of an acute MI. The 
clinicall  course during the first week was uneventful, while respiratory insufficiency 
resolvedd completely, and the patient could be extubated on the third day. He subsequently 
regainedd consciousness and recovered completely without brain damage. The creatine 
phosphokinasee was 280 U/l with a CPK-MB fraction of 38 U/l, consistent with minor 
myocardiall  injury. All other initial laboratory investigations revealed no abnormalities, 
exceptt for an aberrant lipid profile. The patient was discharged and underwent a full diag-
nosticc work-up. 
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CLINICALL FINDINGS 

Att physical examination, we saw a healthy young man, 1.84 m, weight 79 kg, BMI 23.3. 
Pulsee was 100/ minute regular and blood pressure was 140/90 mmHg. After tonsillec-
tomyy in childhood, no changes in color were visible at the tonsil base, however biopsies of 
thee tonsil base did show accumulation of foamy histiocytes with lipid laden vacuoles (see 
beloww under 'histopathology'). In addition, we discovered splenomegaly and absence of 
thee pulsations of the arteriae tibiales posterior and arteriae dorsales pedis on both sides. 

CARDIOLOGICALL FINDINGS 

Thee echocardiogram showed no abnormalities and left ventricular function was consid-
eredd normal with slight hypokinesis of a small part of the inferior wall. 

AA stress test was combined with Thallium imaging for myocardial perfusion during 
exercise;; the patient stopped because of fatigue. Maximal heart rate was 150 beats per 
minute,, and blood pressure rose from 120 to 160 mm Hg systolic. The EKG showed an 
increasee of the pre-existing ST-segment depression. Thallium imaging showed a per-
fusionn defect of the inferior wall with redistribution at rest, consistent with myocardial 
ischaemia,, however, no persistent perfusion defects were seen. 

Coronaryy angiography revealed an 80% stenosis in the proximal right coronary artery, 
whilee the left coronary artery showed extensive and diffuse atherosclerosis (figure 1). 

Figuree 1 Coronary angiography with extensive and diffuse atherosclerosis in the left coronary artery 

Coronaryy bypass surgery was subsequently performed from which the patient recovered 
uneventful.. Interestingly, the cardiothoracic surgeon noted extensive atherosclerosis in 
bothh mammary arteries, a fact he had never seen before, and reverted to saphenous vein 
bypasss grafts, of which he performed 5. Now several years after the acute event, the 
patientt has no complaints of angina pectoris or arrhythmia. 
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GENERALL HISTORY 

Inn 1973, at age 17, this patient was referred to a neurologist because of weakness of his 
limbss and left shoulder. Neurogenic muscle atrophia was diagnosed as a subtype of Char-
cot-Marie-Toothh disease, a genetically heterogeneous group of hereditary motor and sen-
soryy polyneuropathies, which was not treated and his complaints persisted in a mild form 
withoutt obvious progression. The patient did not smoke, consumed less than 2 units of 
alcoholl  per day, was not obese, not hypertensive or diabetic, and followed a standard diet. 
Hiss family history indicated that the grandfathers died suddenly at the age of 45 and that 
hiss mother died acutely at the age of 44, as did one of her sisters. Unfortunately, no lipid 
dataa are available on any of these family members. 

LABORATORYY FINDINGS 

ClinicalClinical chemistry 
Bloodd was collected after overnight fasting. Routine hematology showed an abnormal low 
thrombocytee count (92 .io9/L), compatible with splenomegaly and hypersplenism. Rou-
tinee biochemistry was all within normal ranges, except for the lipid and lipoprotein meas-
urementss (see table 1). Total cholesterol (TC) was 2.30 mmol/1, almost a third of normal. 

Tablee 1 Lipid and lipoprotein levels in a patient with Tangier disease and the effect of 
lipid-loweringg therapy 

Noo therapy Atorvastatin 40mg 

1.40 0 
0.92 2 
0.10 0 
0.98 8 
0.01 1 
0.51 1 

Totall cholesterol, LDL-cholesterol, HDL-cholesterol and triglycerides are in mmol/l. Apolipoproteins are in g/L. Lp(a) 
iss in mg/dL HDL: high-density lipoprotein, LDL: low-density lipoprotein. Apo Al is apolipoprotein Al, Apo B is 
apolipoproteinn B100 and Lp{a) is lipoprotein (a). 

Low-densityy lipoprotein (LDL)-cholesterol as calculated by the Friedewald formul was also 
veryy low at approximately 1.39 mmol/117. HDL-C was less than 0.1 mmol/1 and triglycer-
idess (TG) were slightly elevated at 1.96 mmol/1. Apo AI was less than 0.25 g/1 and apo 
Biooo was relatively elevated (1.24 g/1) compared to the low plasma LDL-C level suggest-
ingg the presence of small-dense LDL-C particles. Lipoprotein (a) was not elevated and 
apoEE genotyping revealed an E3E3 genotype. Urinanalysis showed the absence of protein 
orr glucose. 

Histopathology Histopathology 
Lightt microscopic analysis of a biopsy of thee tonsil base and part of the rectum revealed 
similarlyy looking foamy histiocytes filled with small regular vacuoles, containing lipids as 
determinedd by Oil Red O staining (figure 2). 

Totall cholesterol 
LDL-C C 
HDL-C C 
Triglycerides s 
Apoo Al 
Apoo Bioo 
Lp(a) ) 

ApoEE genotyping 

2.30 0 
1.39 9 
<0.1 1 
1.96 6 
<0.1 1 
1.24 4 
<0.05 5 
E3E3 3 
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Figuree 2 Section of rectum biopsy, (x 63) in the lamina propria abundant foamy macrophages with regular vacuoles. 

Electronn microscopy of the snap-frozen material of the rectum biopsy revealed that the 
macrophagess had an irregular and ill-defined surface. The cells were heavily laden with 
electronluscentt lipid deposits, which were not limited by membranes. The nuclei were 
indentedd by the lipid deposits (figure 3). 

Immunohistochemicall  observations showed that macrophages were present and 
stronglyy positive for KP1 (CD68) and negative for Mac 387. 

CholesterolCholesterol efflux analysis 

Fibroblastss were cultured from a skin biopsy and a cholesterol efflux assay was performed 
ass described previously15. Cholesterol efflux from skin fibroblasts from our patient was 
1.24%% (SD 2.48) while efflux data from normal controls generated values in the range of 
68-109%% (SD 3.2-9.5). 

LinkageLinkage analysis and DNA diagnosis 

Inn 1998, TD was reported to be linked to chromosomal region 9q3i-9 Brooks-Wilson and 
coworkerss performed genotyping in two TD families, including the family of our TD 
patient,, which resulted in the identification of mutations in the ABCA1 gene responsible 
forr TD12 Full sequence analysis revealed that our patient is heterozygous for two ABCA1 
mutations,, one in exon 30 predicting an amino acid substitution, Cys—>Arg at position 
1477,, and one in an intron-exon region, ivs25+iG—>C, likely causing a null allele due to 
prematuree truncation of the transcript.12 
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Figuree 3 Electron micorscopy of rectum biopsy section (x 10.000): foamy histiocyte in rectal mucosa almost comple-
telyy filled with slightly angular or irregular lipid deposits. 

AdditionalAdditional examination 
Thee visual acuity of our patient was 20/15 in both eyes with a myopic correction while the 
corneall  epithelium was clear. A diffuse stromal clouding, more central than peripheral, 
wass observed in both corneas (figure 4). This clouding involved the deep layers in the 
centerr of the stroma. At the periphery (approximately the outer 2 mm) the cornea was 
completelyy clear. No arcus senilis or lipoides was present. A slight narrowing of the reti-
nall  arterioles and a slight retinal pigment mottling in the macular area was observed. 

Ultrasoundd examination revealed no hepatomegaly or focal liver pathology. The 
spleenn exhibited a length of 14 cm (upper limit of normal) in craniocaudal direction with 
aa homogeneous echo-pattern. 

Sigmoidoscopyy revealed brownish spotty discs with a normal overlying mucosa, a pat-
ternn that is often referred as an inverted 'starry sky'. No exudation or increased vulnerabil-
ityy was observed, and the spots were easy to distinguish from the more common melano-
siss coli (figure 5). 

THERAPY Y 

Ourr patient had severe generalized atherosclerosis and severely abnormal lipid values: 
absencee of HDL-C, very low TC, very low LDL-C, and mildly elevated TG. There were no 
secondaryy conditions present that can lower HDL-C such as acute illness, chronic disease 
orr prescribed drugs known to lower HDL-C. To date, there are no pharmacological com-
poundss available to normalize the severely decreased HDL-C although HMG-CoA reduc-
tasee inhibitors (statins) have been reported to slightly increase HDL-C levels. Over the 
pastt decade it has become evident that in patients with established coronary heart dis-
ease,, LDL-C should be lowered to prevent major coronary events18. In the landmark statin 
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Figuree 4 Overview of the cornea showing fine opacities in all parts of the stroma. 

trials,, such as the Scandinavian Simvastatin Survival Study (4S), the West of Scotland 
Coronaryy Prevention Study (WOSCOPS) and the Cholesterol and Recurrent Events study 
(CARE),, subgroup analysis of those with low HDL-C levels demonstrated similar CHD 
riskk reductions compared with those with normal HDL-C levels19,20,21. 

Itt is obvious that in TD patients with established CHD and nearly absent HDL-C, it 
mayy be warranted to lower LDL-C even further than NCEP or European guidelines for 
secondaryy prevention. We decided to treat our patient with 4omg atorvastatin (results are 
shownn in table 1). This decision was also supported by the fact that our patient had 
slightlyy elevated TG levels, and elevated ApoBioo concentrations with respect to LDL-C 
levels,, conditions that suggest the presence of small dense LDL-particles. Atorvastatin has 
knownn efficacy towards both TG and small-dense LDL-C22. The lipid profile changed sig-
nificantlyy on atorvastatin use: TC was reduced from 2.30 to 1.40 mmol/1, LDL-C from 
1.399 to 0.92 mmol/1, TG levels were lowered from 1.96 to 0.98 mmol/1 but HDL-C 
appearedd unchanged. The most striking change was the reduction of ApoBioo levels 
fromm 1.24 to 0.51 g/1. This suggests a shift from small-dense to less atherogenic LDL-
particles23. . 

CONCLUSIONS S 

Wee here describe a 38-year old man with severe generalized atherosclerotic vascular dis-
easee who was referred to our Lipid Research Clinic with extremely low HDL-C levels. 
Afterr extensive evaluation this patient was diagnosed with TD on the basis of the clinical 
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Figuree 5 Sigmoidoscopy with brownish spotty discs with a normal overlying mucosa. 

andd biochemical presentation. No gene was identified at the time of the initial investiga-
tion.. The classical symptoms of abnormal tonsils, hepatosplenomegaly, and peripheral 
neuropathyy caused by cholesterol ester deposition together with the classic laboratory 
findingss led us to the diagnosis of TD. In retrospect, it is our impression that the diagno-
siss Charcot-Marie-Tooth disease in the early seventies was not correct. Relapsing periph-
erall  neuropathy is present in over half of the patients with TD due to deposition of 
cholesteroll  ester in Schwann cells9. 

Finally,, therapy with atorvastatin resulted in a significant change in lipids and lipopro-
teins,, which we speculate to be beneficial. 
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