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Objective: Familial hypercholesterolemia is an autosomal domi-
nant disease associated with elevated low-density lipoprotein cho-
lesterol and increased premature atherosclerosis. In the general
population, the frequency of familial hypercholesterolemia has been
calculated to be between 1/500-1/200. Although the frequency of
familial hypercholesterolemia belonging to different countries has
been elaborately reported, the data from Turkey remains insuffici-
ent. We aimed to determine the frequency and characteristics of
familial hypercholesterolemia in patients from Turkey by screening
and analyzing the low-density lipoprotein cholesterol data.
Material and Methods: Between May 2017-May 2018, 20151
laboratory records from individuals elaborately admitted to out-
patient clinics for any reason were screened retrospectively, and
430 patients with low-density lipoprotein cholesterol levels ≥190
mg/dL were included in the study.
Results:We observed a secondary cause (secondary hyperlipide-
mia, the SH group) in 163 patients and familial hypercholestero-
lemia in 267 patients (1.32%, the familial hypercholesterolemia
group) in patients representing our population. The ratio of female
to male participants was higher (76.4% vs. 58.4%) and their mean
age was significantly higher in the SH group than in the familial
hypercholesterolemia group (56.8±13.6 vs 47.1±17.0 years; both
p<0.001). Total cholesterol and triglyceride concentrations were
higher in the SH group compared to those in the familial hyperc-
holesterolemia group (319.6±65.1 vs 306.8±57.6 mg/dL,
p=0.003, and 436.8±308.8 vs 136.0±55.9 mg/dL, p<0.001, res-
pectively). There was no difference between the two groups in
terms of atherosclerotic diseases.
Conclusion: The frequency of familial hypercholesterolemia
(1/76) in the region we studied was higher than in other socie-
ties. Therefore, the diagnosis of familial hypercholesterolemia
should be considered in subjects with low-density lipoprotein
cholesterol above 190 mg/dL, especially in young males. Early
diagnosis is especially important for the prevention of adverse
cardiovascular events in patients and their family members.
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Amaç: Ailesel hiperkolesterolemi düşük yoğunluklu lipo-
protein kolesterol yüksekliği ve erken ateroskleroz ile karak-
terize olan otozomal dominant geçişli bir hastalıktır. Genel po-
pülasyondaki sıklığının 1/500-1/200 arasında olduğu tahmin
edilmektedir. Değişik toplumlardaki sıklığına dair veriler ol-
masına rağmen Türkiye’deki durum bilinmemektedir. Bu ça-
lışmada, Türkiye’deki hastalara ait düşük yoğunluklu
lipoprotein kolesterol verilerinin taranarak ailesel hiperkoles-
terolemi sıklığını ve özelliklerini saptanmaya çalışılması amaç-
lanmıştır.
Gereç ve Yöntemler: Mayıs 2017-Mayıs 2018 tarihleri
arasında herhangi bir nedenle ayaktan hastaneye başvuran
kişilere ait 20.151 laboratuvar kaydı incelendi ve düşük yo-
ğunluklu lipoprotein kolesterolü 190 mg/dL ve üzeri olan top-
lam 430 hasta çalışmaya dâhil edildi.
Bulgular: Yüz altmış üç hastada sekonder bir neden (sekonder
hiperlipidemi, SH grup) ve 267 hastada ailesel hiperkolestero-
lemi (%1,32, ailesel hiperkolesterolemi grup) saptandı. Kadın
cinsiyet sıklığı (%76,4’e karşı %58,4) ve ortalama yaş
(56,8±13,6’ya karşı 47,1±17,0 yıl) SH grubunda ailesel hiper-
kolesterolemi grubuna göre anlamlı yüksekti (her iki p<0,001).
Total kolesterol ve trigliserid düzeyleri ailesel hiperkolesterolemi
grubu ile karşılaştırıldığında, SH grubunda anlamlı olarak daha
yüksek idi (sırasıyla 319,6±65,1’e karşı 306,8±57,6 mg/dL,
p=0,003, ve 436,8±308,8’e karşı 136,0±55,9 mg/dL,
p<0,001). İki grup arasında aterosklerotik hastalıklar açısından
fark bulunmadı.
Sonuç: ailesel hiperkolesterolemi sıklığı (1/76) çalışmayı yaptı-
ğımız bölgede diğer toplumlardan daha sık bulundu. Bu nedenle,
düşük yoğunluklu lipoprotein kolesterolü 190 mg/dL’nin üstünde
olan özellikle genç erkeklerde ailesel hiperkolesterolemi tanısı
akılda bulundurulmalıdır. Erken tanı, hem hastada hem de aile-
sinde oluşabilecek özellikle istenmeyen kardiyovasküler olaylar-
dan korunma için önemlidir.

Anahtar kelimeler: Ailesel hiperkolesterolemi,
Dutch lipid network kriterleri,
düşük yoğunluklu lipoprotein içeren kolesterol
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Introduction
Familial hypercholesterolemia (FH) is an in-
herited disorder characterized by increased
plasma low-density lipoprotein cholesterol
(LDL-C) level and premature atherosclerotic
cardiovascular disease (ASCVD) (1,2). FH is
presented with homozygous or heterozy-
gous forms of genes encoding LDL receptor,
apolipoprotein B or proprotein convertase
subtilisin/Kexin type 9 (1,2). Classically, the
defect in the LDL receptor pathway leads to
decreased clearance of LDL-cholesterol from
plasma resulting in an increase in the
plasma LDL concentration (2). In homozy-
gous cases, LDL-C level is greater than 400-
500 mg/dL while in heterozygous cases it
has been reported in a range of 190-400
mg/dL (3). FH has been reported at varying
frequencies (1/500-1/200) in different soci-
eties (4). However, currently, there are no
data on the frequency of FH from Turkey.
Currently, there are various clinical criteria
for the diagnosis of FH based on physical ex-
amination, plasma LDL-C levels and family
history (5). The most popular is the Dutch
Lipid Network Criteria that evaluates the
presence of premature coronary artery dis-
ease, peripheral or cerebral vascular disease
in the patient and his family, the presence of
tendon xanthoma or arcus cornealis on phys-
ical examination, and raised LDL-C levels (5).
The likelihood of FH is determined by the
Dutch Lipid Network Criteria involving a clin-
ical examination, family history, level of LDL-
cholesterol and evaluation of genetic tests.
The scores of analyses were categorized as
>8, definite FH; 6-8, probable FH; 3-5, pos-
sible FH; <3, unlikely FH (Table 1) (5).
We determined the frequency of FH patients
in our region by examining the hospital
records. The cases with LDL-C values above
190 mg/dL were conferred 3 points and a
“possible” diagnosis of FH as per the Dutch
Lipid Network Criteria.

Patients and Protocols
Between May 2017 and May 2018, 20151
cases admitted to the outpatient clinics of
Harran University Hospital for any reason
were examined and their plasma cholesterol
levels were evaluated retrospectively. A total
of 430 patients, including those using an-
tilipidemic drugs with LDL-C level ≥190
mg/dL, were included in the study. The

ethics committee of Harran University ap-
proved the study protocol on 7th June 2018
(protocol number: 6/27), as per the ethical
principles for human investigations, outlined
by the Helsinki Declaration. The patients
who had a secondary condition such as dia-
betes mellitus, hypothyroidism, acute hep-
atitis, end-stage renal failure, and the
nephrotic syndrome were categorized into
the secondary hyperlipidemia (SH) group
and others were categorized into the FH
group. According to the Dutch Lipid Network
Criteria (Table 1), the patients who had LDL-
C above 190 mg/dL were given three points
and were accepted as “possible” FH cases.
Pregnant women were excluded from the
study.
Serum total cholesterol, LDL-C, HDL-C and
triglyceride levels were estimated using the
Abbott C16000 autoanalyzer device using
the colorimetric method.
Overall data were presented as mean (min-
imum and maximum values), while for in-
tergroup comparisons the data were
presented as mean±standard deviation.
Categorical data were presented as n (%).
SPSS version 20.0 (SPSS Inc., Chicago, Illi-
nois, USA) was used for statistical analyses.
Normalized data were evaluated by the Kol-
mogorov-Smirnov test. Student’s t-test for
normally distributed data and Mann-Whitney
U test for data not showing normal distribu-
tion were used. Categorical variables were
compared using the chi-square test. Two-
tailed P value <0.05 was considered to be
significant.

Results
Among 430 patients with hypercholes-
terolemia, 280 (65.1%) were females and
150 (34.9%) were males, with an average
age of 50.8 (0-88) years. On average, fe-
male patients were older than male patients
(p<0.001). One hundred and sixty-three pa-
tients with secondary conditions were in-
cluded in the SH group, and the other 267
patients were included in the FH group. The
rates of secondary causes were diabetes
mellitus (n=121, 74.2%), hypothyroidism
(n=23, 14.1%), nephrotic syndrome (n=9,
5.5%), acute hepatitis (n=5, 3.1%), and
end-stage renal failure (n=5, 3.1%). Ac-
cording to the Dutch lipid scoring system,
238 patients received 3 points, 23 patients
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received 5 points and 6 patients received 8
points. The rate of FH occurrence was 13.2
in 1000 (1/76) in our population.
On assessing the gender ratio, the number
of females in the SH group (76.1%) was
higher than in the FH group (58.4%)
(p<0.001). SH group had a greater number
of older patients than in the FH group
(p<0.001). Total cholesterol and triglyceride
levels in the SH group were significantly
higher than in the FH group (p=0.003 and
p<0.001, respectively). Clinical and bio-
chemical data of the groups are presented
in Table 2.
In the FH group, we detected hypertension
in 17 (6.3%) patients, cerebrovascular dis-
ease in 11 (4.1%) patients, coronary artery
disease in 32 (12.0%) patients, and periph-
eral arterial disease in one (0.3%) patient.
In the SH group, 11 (4.1%) patients had hy-
pertension, one (0.5%) patient had a cere-
brovascular disease and 26 (15.9%)
patients had coronary artery disease. Al-
though the FH group was younger, the fre-
quency of atherosclerotic diseases was
similar in both groups (p>0.05).

Discussion
FH is a single gene disorder causing mor-
bidity and mortality at an early age (1,5).
Moreover, shortened life-span due to mortal
ASCVD may occur in untreated subjects (6).
FH was found to be prevalent at different
rates in various populations (5). For in-
stance, the prevalence of FH was 1/500 in
European countries, 1/270 in Canada and
1/500 in the USA, as high as 1/85 in the
Middle East (Lebanon), 1/72 in African-ori-
gin subjects and 1/67 in the Askenazi Jews
in South Africa, while as low as 1/900 in
Japan (7-13). We evaluated the frequency
of FH in Sanliurfa Provience of Turkey, for
which no previous data are available, and
found the rate to be 1/76. Our study con-
sidered only LDL-C levels and only included
individuals with “possible” FH. It is plausible
that some patients had been taking antilipi-
demic agents during the screening period,
and thus were not included because of low
LDL-C levels. The probability of FH is drasti-
cally increased in patients with LDL-C above
190 mg/dL (14). Additionally, according to
the Dutch Lipid Network criteria, a subject

+; men ≤55 years, women≤60 years; * ; Score ≥8: “Definite Familial Hypercholesterolemia”,; Score 6-7: “Probable Familial Hyperc-
holesterolemia”, ;Score 3-5: “Possible Familial Hypercholesterolemia”; Score <3: “Unlikely Familial Hypercholesterolemia”.
APOB: Apolipoprotein-B; LDLR: LDL receptor; PCSK9: Proprotein convertase subtilisin/kexin type 9.

Criteria Score*

Family History

First-degree relative with premature+ coronary and/or vascular disease, or a first-degree relative 1

with known LDL-cholesterol ≥95th percentile for age and sex

First-degree relative with tendon xanthomata and/or arcus cornealis, or children aged ≤18 years 2

with known LDL-cholesterol ≥95th percentile for age and sex

Clinical History

Patient with premature+ coronary artery disease 2

Patient with premature+ cerebral or peripheral vascular disease 1

Physical Examination

Tendon Xanthomas 6

Arcus cornealis at age ≤45 years 4

LDL Cholesterol (mg/dL)

≥330 8

250-329 5

190-249 3

155-189 1

DNA Analysis

Functional mutation of LDLR, APOB, and PCSK9 8

Table 1. The dutch lipid network diagnostic criteria.
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with LDL-C level above 155 mg/dL is a po-
tential FH candidate when evaluated for fa-
milial history, and clinical and physical
examination (15). Although the present
study showed a high prevalence of FH in our
population, it may not represent the real fre-
quency because other diagnostic criteria
were not evaluated. According to the Turkish
Statistical Institute, the overall frequency of
consanguineous marriages in Turkey is
20.9%, while its Southeastern Anatolia Re-
gion, where the study was conducted, has
the most frequent consanguineous mar-
riages at 40.4% (16). A high percentage of
consanguineous marriages in our region
could explain high FH prevalence there.
Notwithstanding, our results were obtained
from a single tertiary center and cannot be
adapted to the general population. In a sim-
ilar study from a tertiary hospital in Aus-
tralia, Mirzaee et al. screened 4943 lipid
profiles and found high FH incidence at 1/50
in patients with LDL values above 4.9
mmol/L (190 mg/dL) (17).
The primary laboratory and clinical findings
in FH are LDL-C elevations, early ASCVD,
and accumulation of cholesterol under the
skin (xanthoma) and around the peripheral
cornea (arcus cornea) (6). To diagnose FH,
the secondary causes such as hepatic, renal
and thyroid dysfunction should be excluded.

In FH, LDL-C levels are above 90th per-
centile according to age and gender, while
triglyceride and HDL-C are generally in the
normal range (6). In our study, the mean
triglyceride level was also in normal range in
the FH group and higher than 150 mg/dL in
the SH group.
The risk of cardiovascular events is 20 times
more in FH patients without treatment (14).
ASCVD sets in before the age of 20 years in
untreated homozygous individuals, and at
around 35 years in untreated heterozygous
individuals (18). Likewise, 50% of 50-year-
old men and 30% of 60-year-old women
with FH have ASCVD (19,20). In this patient
group, 5 to 10-fold increase in the risk of pe-
ripheral arterial disease was observed
(21,22). Although the mean age was below
50 in our FH group, the prevalence of known
atherosclerotic vascular disease was 16.1%
(cerebrovascular disease 4.1% and coronary
artery disease 12.0%). Besides, some pa-
tients may have been incorrectly evaluated
as normal. Another limitation of our study
was that we scanned only the hospital pa-
tient records and did not interview the pa-
tients directly. Nevertheless, the FH group
had a similar ASCVD frequency as that of
the SH group, although the members of the
FH group were significantly younger than
those in the SH group.

ALT: Alanine aminotransferase; FH: Familial hyperlipidemia; HDL-C: High-density lipoprotein containing cholesterol; LDL-K: Low-den-
sity lipoprotein containing cholesterol; NS: Nonsignificant; SH: Secondary hyperlipidemia; TSH: Thyroid stimulant hormone.

Parameter FH group (n=267) SH group (n=163) p-value

Gender (female/male) 156/111 124/39 <0.001

Age (year) 47.1±17.0 56.8±13.6 <0.001

Glucose (mg/dL) 99.9±20.7 203.8±124.7 <0.001

Creatinine (mg/dL) 0.77±0.17 1.14±2.60 <0.001

ALT (U/l) 29.8±31.8 34.3±113.5 0.028

TSH (mIU/l) 2.2±1.9 10.6±29.0 <0.001

Total cholesterol (mg/dL) 306.8±57.6 319.6±65.1 0.003

LDL-C (mg/dL) 219.5±49.4 222.3±49.9 NS

HDL-C (mg/dL) 48.3±13.1 49.5±16.2 NS

Triglyceride (mg/dL) 136.0±55.9 436.8±308.8 <0.001

Hypertension (n (%)) 17 (6.3%) 11 (4.1%) NS

Cerebrovascular disease 11 (4.1%), 1 (0.5%)

Coronary artery disease 32 (12.0%) 26 (15.9%)

Peripheral arterial disease 1 (0.3%) -

Table 2. The comparison of clinical and laboratory parameters between the groups.



Conclusion
The frequency of FH was estimated to be
high in Sanliurfa Provience. Additionally, the
average age of FH patients was less than
that of SH patients. Therefore, young indi-
viduals with elevated LDL-C level should be
especially evaluated as potential FH patients
and must be examined for lipid deposits and
the presence of atherosclerotic events in
their body. Early detection of FH may help
prevent ASCVD and associated morbidity
and mortality in patients and other mem-
bers of their family.
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