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Abstract: 

Familial hypercholesterolemia is an autosomal dominant inherited metabolic disorder characterized by elevated plasma 

levels of low-density lipoprotein cholesterol (LDL-C). These increased levels lead to atherosclerosis, premature 

cardiovascular disease, and an elevated risk of mortality. Despite its high prevalence, long-term data on affected patients 

remains limited.  

This case report presents the lifelong clinical history of a patient diagnosed with homozygous familial hypercholesterolemia 

(hoFH). The boy, born in 1965, had repeated syncopal episodes from the age of nine years, leading to the diagnosis of 

severe hypercholesterolemia.  

This historical report illustrates the challenges of managing hoFH. It highlights the role of plasmapheresis and LDL-

apheresis in prolonging survival and maintaining quality of life. The case underlines the importance of early intervention 

and newer pharmacological approaches in extending life expectancy, beyond previously reported averages of approx. 33 

years life expectancy for hoFH patients. 
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Introduction 

Familial hypercholesterolemia (FH) is a frequently occurring autosomal 

co-dominant inherited metabolic disorder characterized by elevated 

plasma levels of low-density lipoprotein cholesterol (LDL-C). [1] Over 

time, excess LDL-C accumulates within the intima-media of arteries, 

leading to the formation of atherosclerotic plaques. Consequently, 

individuals affected by this disorder face a significantly higher risk of 

early-onset cardiovascular disease (CVD). [2] 

The estimated prevalence of heterozygous FH (heFH) ranges between 1 

in 200 and 1 in 330, whereas homozygous FH (hoFH) is far rarer, with 

estimates ranging from 1 in 160,000 to 1 in 300,000. [3,4] Despite a strong 

consensus that initiating treatment as early as possible significantly 

reduces cardiovascular risk, FH remains severely underdiagnosed and 

undertreated. Alarmingly, approximately 90% of affected individuals 

remain undiagnosed, resulting in a lack of proper intervention and 

treatment. [5] 

FH arises from mutations in genes encoding proteins involved in LDL-C 

metabolism. The severity of FH depends on the specific mutation and 

zygosity. Individuals who inherit two mutated alleles develop 

homozygous FH (hoFH), which presents the most severe phenotype, with 

a life expectancy of approximately 30 years. [6,7,8] 

The clinical manifestation of FH is highly variable. Although in affected 

individuals atherosclerosis develops in childhood and adolescence, 

noticeable clinical symptoms typically do not appear until advanced 

atherosclerosis has formed. FH is characterized by cutaneous 

manifestations, including xanthomas, xanthelasmas, corneal arcus, and 

tendon xanthomas, which represent cholesterol deposits in various 

tissues. [9,10,11] 

The treatment of FH consists of a lifestyle modification, including a low-

fat diet, regular physical activity, and nicotine avoidance and a 

pharmacological therapy, involving statins, ezetimibe, or PCSK9 

inhibitors. [8,12] A third treatment approach involves invasive therapy, 

such as LDL apheresis, which is primarily reserved for individuals with 

hoFH or severe heFH, who exhibit inadequate response to conventional 

treatments. [13] 
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Although there is universal consensus on the importance of early 

treatment in FH, long-term outcome data for patients diagnosed in 

childhood or adolescence remain limited.  

Case Presentation 

The patient was born on 13 August 1965 with normal delivery and normal 

postnatal development. 

Family history: both parents have hypercholesterolemia, one brother has 

an extreme hypercholesterolemia; moderate hypercholesterolemia of 

another brother and a sister. Grandfather died due to myocardial 

infarction. Uncle (brother of the mother) had coronary bypass surgery at 

the age of 40 years. Cousin of the mother died due to myocardial 

infarction at the age of 40 years. 

Person Chol  

mg/dl 

VLDL 

mg/dl 

HDL 

mg/dl 

LDL-c 

mg/dl 

FH TG 

mg/dl 

VLDL 

mg/dl 

HDL 

mg/dl 

LDL 

mg/dl 

Patient 567 38 44 494 homo. Padova I Brother 567 38 44 

Mother 252 25 27 206 hetero. 167 41 23 97 

Brother 229 21 40 172 hetero. 88 34 23 32 

Brother 481 23 54 412 homo. Padova I 91 25 21 42 

Father 287 35 49 195 hetero. 192 88 33 65 

Cousin (mother) 367 49 41 267 hetero. 235 95 29 107 

Cousin (mother) 355 30 45 274 hetero. 174 79 24 69 

Table 1: Family Tree, laboratory values 

 

Figure 1: Family Tree 

The boy has been described by his mother as healthy until the age of 

approx. 9 years. From this age he had repeated syncopes with complete 

amnesia. Therefore, in a rural hospital, a complete check-up has been 

done and a hypercholesterolemia has been diagnosed, but no evidence for 

the syncopes have been found. 

At the age of 9,5 years a further clinical examination has been done at a 

paediatric department of a university clinic in Austria; the diagnosis of 

“hypercholesterolemia” has been confirmed and a diet has been 

prescribed.  

At the age of 10 years multiple xanthomas on the elbows and on the knees 

and tuberous xanthomas on both achilles tendons have been observed; 

furthermore a arcus lipoids on both eyes. (Figure. 2) 

At the age of 10 years the patient came for a second opinion to the 

department of paediatrics at the University of Vienna division metabolic 

diseases, and the clinical diagnosis of a homozygous form of familial 

hypercholesterolemia has been settled.  
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Figure 2: Multiple Xanthomas on the knees and elbows 

Diagnosis of hoFH (LDL-binding from fibroblasts) Null-binding. (D.F. 

Bernini, Univ. Milano) Genetic diagnosis (Prof. Dr. G. Kostner, Graz): 

Exon 4,2 d 200g; A > G in D221G FH Padova1 

FH therapy 

At the age of 12 years the patient has been admitted at the Univ. Clinic 

Vienna after an unsuccessful period of strict diet therapy treatment with 

Cholestyramine has been started. By means of a myocardial Scan a 

retrospective diagnosis of a myocardial infarction was possible.  

1982, at the age of 16 years, the first Coronary Angiography was 

performed: left coronary artery completely occluded, diagonal vessels 

show atherosclerotic lesions.  

After this clear diagnosis of severely affected coronary vessels and the 

unsuccessful treatment with Cholestyramine a plasma exchange treatment 

has been started. 

Total cholesterol and LDL-Cholesterol levels could be lowered from 

approx. 700 / 600 mg/dl down to 360 / 308 mg/dl. (Figure 3) 

 

Figure 3: Total Cholesterol and LDL-C under treatment with Cholestyramine and repeated plasmapheresis 

The plasmapheresis for 3 hours has been performed every week for 6 

years, the volume adapted to the body weight. 

At the age of 18 years a Doppler-Sonography of the A. Carotid int. has 

been performed, a marked stenosis has been found. Furthermore, marked 

atherosclerotic lesions have been found in both Aa. iliacae and Aa. Fem. 

superficiales.  

At the age of 20 years a repeated coronary angiography has been 

performed: the diagonal vessels seem clear without any atherosclerotic 

lesions; no progression has been found. (Figure. 4) 
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Figure 4: Coronary angiography before and 10 years after plasmapheresis 

With 22 years: X-Ray of the achilles tendons: an enlargement until max. 

2 cm has been found. Furthermore, some calcified spots. 

With 23 years (1988): first LDL-Apheresis with immune absorption – 

columns which contained ApoB Antibodies has been started; Duration: 

80 – 120 min every 4 weeks. 

With 24 years: Ergometry: very good performance and capacity, normal 

regulation; ECG without any pathological findings.  

Myocardial Scans, positive carrying capacity, with a decreased perfusion 

within the anteroseptal area. 

With 24 years (1989): Sport with additional treatment with simvastatin (2 

x 10mg).  

LDL-Apheresis has been continued until 200 (for 13 years) every 4 

weeks.  

Lipids before and after the lipid-Apheresis.  

Parameter Level before lipid-apheresis Level after lipid-apheresis 

Cholesterol 485 mg/dl 293 mg/dl 

LDL-c 449 mg/dl 207 mgl/dl 

HDL-c 28 mg/dl 21 mg/dl 

Table 3: The median pre- and post-Treatment levels 

In 2001: during a tennis competition he fell down and died.  

In between the patient was able to carry a normal life, was very active, 

however he has to come to Vienna every 4 weeks for LDL-apheresis. 

Discussion 

This is a historical report of one of the first patients with homozygous FH 

beginning from the diagnosis at the age of 10 years and the subsequent 

clinical observation until his death at the age of 36 years. It is interesting 

that the diagnosis of hoFH has been confirmed even several years after a 

typical family history, after typical laboratory tests and clinical signs. The 

syncopes which have been described by the mother can be interpreted as 

cardiac diffusion problem due to preexisting stenosis of the coronary 

arteries. The typical non-response to strict dietary measurements and the 

lacking effect of a cholesterol absorption inhibitor were also signs of 

severe form of FH. In the year of 1982 there was no other possibility for 

an effective treatment as the plasmapheresis. This procedure has been 

done for 6 years. It is notable that obviously the progression of 

atherosclerotic lesions could be stopped, perhaps a regression can be 

observed in the repeated coronary angiography. After changing to LDL-

apheresis immune absorption, which has been performed every 4 weeks, 

the patient could stay at a normal life, was able to do his favourite sport 

tennis and fulfilled his duties in his profession. He died at the age of 36 

years by a sudden death. There are no reports of a lifetime treatment of 

hoFH patients, just a few reports on cases which have been diagnosed. 

[14] The average life expectancy for those patients has been described by 

Ajufo et al at approx. 33 years. [15] Today the life expectancy seems to 

be longer due to causal treatments with innovative drugs (e.g. PCSK-9-

inhibitors etc.). [16] 

However the management of a great series (n = 201) of hoFH patients in 

Japan seems to be adequate. [17] 

However, so far there are no reports available in the literature.  

It has been shown by Thompson et al that the survival rate is dependent 

from the extent of cholesterol lowering by treatment. [18] 

Conclusion 

This historical report shows impressive a life long history of a young 

patient who has been diagnosed with homozygous familial 

hypercholesterolemia in the eighties of the last century. It can be clearly 

shown, that the treatment with plasmapheresis and subsequently with 

lipoprotein apheresis could improve the cardiac circulation. The young 

man was able to have a normal life until his 36th birthday. 
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