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ORIGINAL ARTICLE

Identifying undiagnosed or undertreated patients with
familial hypercholesterolemia from the laboratory
records of a tertiary medical center

Tani konmamis veya yeterli tedavi almayan ailevi hiperkolestrolemili hastalarin bir
uciincii basamak saglik merkezi laboratuvar kayitlarindan tespit edilmesi
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ABSTRACT

Objective: Familial hypercholesterolemia (FH) is a life-threat-
ening genetic disease associated with elevated low-density
lipoprotein cholesterol (LDL-C) and premature coronary heart
disease that is undiagnosed and undertreated around the
world. This study aimed to examine the demographic char-
acteristics, awareness, and treatment adherence of undiag-
nosed or undertreated FH patients based on laboratory re-
cords.

Methods: In a 16-month retrospective survey using labora-
tory records, patients with elevated LDL-C (>250 mg/dL) were
identified (n=395). Patients younger than 18 years of age or
with secondary causes of dyslipidemia were excluded (n=98).
In all, 297 patients were called and asked to participate in a
phone interview regarding their demographic characteristics,
awareness of dyslipidemia, and treatment adherence.
Results: Atotal of 147 patients (mean age: 51.7+16.6 years;
59.2% female) completed the interview. The mean LDL-C
level of the patients was 292.8+49.9 mg/dL. According to
the Dutch Lipid Clinic Network criteria, 18.4% of the patients
had definite FH, 66.0% had probable FH, and 15.6% had
possible FH. Although the majority of the patients (93.9%)
were aware of their high LDL-C level, only about half of them
(n=75; 51.0%) were in treatment. Of all the patients who
were interviewed, 21% (n=31) had never taken medication
to lower their LDL-C, and 28% (n=41) had stopped taking a
lipid-lowering drug.

Conclusion: This pilot study revealed that a significant num-
ber of FH patients were not taking statins despite having a
very high LDL-C level. Nationwide detection of likely FH
patients using hospital records and interviewing them via a
phone survey may help to better understand and manage
these high-risk patients.

OzZET

Amagc: Ailevi hiperkolestrolemi (AH), diistk yodunluklu lipop-
rotein kolesterol (LDL-K) ylksekligi ve erken koroner kalp
hastaligi ile birlikte seyreden ve genellikle tani konmayan
veya yeterli tedavi almayan hayati tehdit edici genetik bir has-
taliktir. Bu ¢alismada, biyokimya laboratuvar kayitlarina daya-
narak, tani konmamis veya yeterli tedavi almayan AH’li has-
talarin demografik 6zelliklerinin, farkindaliklarinin ve tedaviye
uyumlarinin arastiriimasi amaglandi.

Yéntemler: Laboratuvar kayitlari kullanilarak yapilan 16 aylik
geriye donuk calisma sonucunda LDL-K degeri >250 mg/dL
olan hastalar tespit edildi (n=395). On sekiz yasindan geng
veya ikincil dislipidemisi olan hastalar ¢alisma disinda birakil-
di (n=98). Sonugcta, 297 hasta telefonla arandi ve demografik
Ozellikleri, dislipidemi farkindaliklari ve tedaviye uyumlari hak-
kinda sorular yoneltildi.

Bulgular: Galismaya katilmay! kabul eden toplam 147 has-
ta (ort. yas 51.7+16.6 yil, %59.2 kadin) ile gérisme yapildi.
Ortalama LDL-K diizeyleri 292.8+49.9 mg/dL bulundu. “Dutch
Lipid Clinic Network” kriterlerine gére kesin, muhtemel ve ola-
si AH’li hastalarin oranlar sirasiyla %18.4, %66.0 ve %15.6
olarak tespit edildi. Hastalarin buylk bir kismi (%93.9) yuk-
sek LDL-K duzeylerine sahip olduklarinin farkinda olmalari-
na ragmen yalnizca yarisi (n=75, %51.0) tedavi almaktaydi.
Gorisme yapilan hastalarin %21’i (n=31) hi¢ tedavi almamig
ve %28’i (n=41) ise lipid dusurucu ila¢ kullanmayi birakmisti.
Sonuc: Bu pilot galisma, ¢ok yiksek LDL-K duzeylerine sahip
olmalarina ragmen 6nemli oranda AH’li hastanin statin tedavisi
almadigini ya da tedaviyi biraktigini géstermektedir. Hastane
kayitlarindan tespit edilen AH’li hastalarin telefonla aranmasi
ile yapilan bu ¢calismanin ulusal diizeyde yayginlastiriimasi bu
yuksek riskli hastalara ulagiimasinda ve bu hastalarin yéneti-
minde yardimci olabilir.
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amilial hypercholesterolemia (FH) is an autoso-

mal co-dominant condition associated with el-
evated low-density lipoprotein cholesterol (LDL-C)
and premature coronary heart disease (CHD). Al-
though the estimated prevalence of heterozygous FH
is about 1/200-500, the majority of these individuals
are currently undiagnosed or undertreated.!"! Unfortu-
nately, the life expectancy is limited in FH patients
who are not appropriately treated.”” However, with
the current treatment modalities, we are able to reduce
elevated LDL-C levels and prevent the progression of
atherosclerotic cardiovascular diseases.

Several different criteria are used to diagnose FH."!
Organized efforts to screen and diagnose FH have
helped to clarify the characteristics of these patients.*-
 However, despite these efforts, a considerable num-
ber of FH patients are still undiagnosed or undertreat-
ed.!" There are several reasons for this ignorance, such
as a lack of awareness of the devastating nature of FH
and fear of the side effects of statins."”*! In addition, the
lack of universal, nationwide screening programs and
insufficient electronic health records are other impor-
tant limitations to the appropriate diagnosis, treatment,
and follow-up of patients with FH. Identifying patients
with a high LDL-C level using the health records of
community laboratories may be a practical method of
determining individuals with FH.1*%-1%!

There are emerging data about the prevalence of
FH in different countries®!'?! and recent reports bet-
ter define the characteristics of FH patients in different
regions of the world.*>3¥ However, the epidemio-
logical data about FH patients in Turkey are insuffi-
cient.'3'® This pilot study was designed to examine
the demographical characteristics, awareness level,
and treatment adherence of FH patients. Patients with
a high LDL-C level were identified from the records
of the central biochemistry laboratory of a tertiary
care center.

METHODS

Participants and data collection

The study group was retrospectively selected from
patients who were referred to the outpatient clinics of
a tertiary medical center between January 2015 and
April 2016 with a central laboratory measurement of
LDL-C >250 mg/dL. This LDL-C cut-off was selected
in order to enroll patients with probable FH and defi-

nite FH according Abbreviations:
to the Dutch Lipid ,p
Clinic Network CHD Coronary heart disease

DLON) iteria, 2200 Dt
7 The telephone

numbers of the pa-

tients included in the study were obtained from the
hospital records system. Patients who were excluded
were those younger than 18 years of age and those
with an International Classification of Diseases code
for a potential secondary cause of hypercholesterol-
emia, such as hypothyroidism, nephrotic syndrome, or
cholestasis. The study was performed in accordance
with the ethical principles set forth in the Declaration
of Helsinki and was approved by the institutional eth-
ics committee (December 15, 2015; number: 497).

Coronary artery disease

LDL-C  Low-density lipoprotein cholesterol

Telephone questionnaire

Medical students called the patients and asked if they
would be willing to participate in the study. During
the interview, the students filled in an FH question-
naire, which included questions about demographic
data, awareness of LDL-C level, history of lipid-
lowering medication use, presence of cardiovascular
disease, family history of hypercholesterolemia and
cardiovascular disease, and daily habits, including
smoking, diet, and exercise (Table 1).

Defining familial hypercholesterolemia case status

Patients who agreed to participate in the phone inter-
view were classified according to DLCN criteria for
the clinical likelihood of FH.!'"”! The following modi-
fied version of the DLCN criteria and numerical score
was used: Family history of a first-degree relative
with known premature (55 years for men, 60 years
for women) coronary artery disease (CAD) or vascu-
lar disease, and/or a first-degree relative with known
hypercholesterolemia (1 point); personal history of
premature CAD (ages as above; 2 points), or prema-
ture cerebral or peripheral vascular disease (ages as
above; 1 point); LDL-C above 330 mg/dL (8 points),
250-329 mg/dL (5 points), 190-249 mg/dL (3 points),
or 155-189 mg/dL (1 point). Two criteria of the origi-
nal set, namely, the presence of tendon xanthoma or
corneal arcus, either in the patient or in a first-degree
relative, were excluded, as it was not possible to per-
form a physical examination. Participants were clas-
sified as follows: definite FH (score >8), probable FH
(score 6-8 points), or possible FH (score 3—5 points).
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Table 1. Familial hypercholesterolemia telephone interview questionnaire

Familial Hypercholesterolemia Telephone Questionnaire Form

Age:
Marital status:
Place of birth:

Smoking: U 1 don’t smoke U 1 quit smoking (<5 year) [ | smoke (cigarettes /day)
Alcohol: O Never U Rare (social) U 1-2 times a week
U 3-4timesaweek [ 5-7 times a week
Exercise: ) Never U 1-2 days a week U 3-4 days a week ] 5-7 days a week
Diet: U Makes an effort to eat healthily (low in saturated fat, high fiber)

U No specific effort made toward healthy eating
1 - Do you know that you have high cholesterol?
Yes No
2 - Are you still being treated for high cholesterol level?

Yes (Drugs ........... )

No

3- Have you been treated previously because of the high cholesterol level?
Yes (Drugs ........... )

No

4- If you were treated before, why was the treatment discontinued?
Adverse effect Own request Other
5- Do you have a atherosclerotic cardiovascular disease*?

No Yes (Age ...... )
6- Any other metabolic disease? Drugs
Obesity

Diabetes mellitus L

Hypertension

Renaldisease L

Liverdisease s

Other

7- Do any of your first-degree relatives (father, mother, siblings) have atherosclerotic cardiovascular disease* at an early
age (men: <55 years, Women <60 years)?

Yes No Unknown

8- Is there anyone else in your family who has a high cholesterol level like you?

Yes No Unknown

*The term “atherosclerotic cardiovascular disease” will be explained as having one of the following conditions:

+ Coronary artery disease (Including myocardial infarction, chronic unstable angina, having revascularization or coronary artery bypass graft operation previously)
« Peripheral artery disease

« Cerebrovascular disease

+ Aortic aneurysm

Statistical analysis were expressed as mean+SD. The variables were as-

All data were recorded on a computer database and  sessed for normality using the Kolmogorov—Smirnov
analyzed using PASW Statistics for Windows, Ver-  test, and Levene’s test was used to evaluate the equal-
sion 18.0. (SPSS Inc., Chicago, IL, USA). Results ity of variance. Intergroup differences were analyzed
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with a chi-squared test. A Kruskal-Wallis test was run
to determine if there were differences in the LDL-C
level according to FH status (i.e., definite, probable,
possible). Pairwise comparisons were performed us-
ing Dunn’s procedure with a Bonferroni correction
for multiple comparisons. Differences were consid-
ered significant at a p value of <0.05.

RESULTS

A retrospective laboratory survey of 16 months iden-
tified a total of 395 (0.6%) adult patients with an
LDL-C level over 250 mg/dL among 65,320 LDL-C
records. Ninety-eight patients were excluded due to
the criteria previously described. In all, 297 individu-
als were enrolled in the study and were called by the
medical students. Three of these patients were report-
ed to have died (traffic accident, myocardial infarc-
tion, and cause of death not identified) by relatives,
135 individuals could not be reached, and 12 patients
did not want to participate in the study. Finally, 147
patients (mean age: 51.7+16.6 years; 59.2% female)
were interviewed, and the study questionnaire forms
were completed (Fig. 1). About 75% of these patients
were referred from 5 outpatient units (endocrinology,
internal medicine, cardiology, cardiovascular surgery,
and neurology). The clinical and demographic param-
eters of these patients were not significantly different
from other outpatient units.

LDL-C >250 mg/dL

(n=395)
Secondary
> dyslipidemia
(n=98)
\
Phone call
(n=297)
Dead (n=3)
> Not reached (n=135)
Not want to participate (n=12)
\4

Patients interviewed
(n=147)

Figure 1. The study flow chart and an illustration of the ap-
proach used to identify patients with familial hypercholester-
olemia from the data of central laboratory.

According to the DLCN criteria, the percentage of
patients with definite FH (DLCN score >8), probable
FH (DLCN score 6-8), and possible FH (DLCN score
3-5), was 18.4%, 66.0%, and 15.6%, respectively.
Although the majority of the patients (93.9%) were
aware that they had a high LDL-C level, only about
half of these patients (n=75; 51.0%) were under treat-
ment (Table 2).

The mean LDL-C level was 292.8+49.9 mg/dL.
The median LDL-C level was significantly different
between groups (H=41.721; p<0.005). Pairwise com-
parisons revealed that the differences between definite
and possible FH (p<0.005), and definite and probable
FH (p<0.005), were statistically significant, whereas
the difference between probable and possible FH was
not significant (p=0.964). There were no significant

n=41
(28%)

M Not treatment
Treatment naive

[ Statin treatment
I Previous statin treatment

Figure 2. A graphic illustrating statin usage among patients
with dyslipidemia.
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Figure 3. The reasons for discontinuing use of lipid-lower-

ing drugs in familial hypercholesterolemia patients.
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Table 2. Demographic and laboratory characteristics of patients with definite, probable, and possible familial
hypercholesterolemia

All patients Definite FH Probable FH Possible FH p
Number (%) 147 (100%) 27 (18.4%) 97 (66%) 23 (15.6%)
Gender (% women) 59.2 48.1 61.9 60.9 0.43*
Age (years) 51.7 (+16.6) 43.2 (+18.1) 53.4 (£16.2) 54.6 (+13.7) 0.012**
LDL-C (mg/dL) 292.8 (+49.9) 359.5 (+65.6) 279.4 (+29.8) 271.1 (+28.6)  <0.001***
Smoking (%) 32.7 40.7 32.0 26.1 0.92****
Diet (%) 44.9 51.9 43.3 43.5 0.72¢
Physical activity (%) 68.0 77.8 67.0 60.9 0.58*
Awareness of high LDL-C (%) 93.9 92.6 95.9 87.0 0.36***
Statin treatment (%) 51.0 48.1 53.6 43.5 0.64*
Treatment naive (%) 21.1 14.8 18.6 39.1 0.06"
Family history of premature CAD (%) 48.3 741 51.5 4.3 <0.001****
Family history of dyslipidemia (%) 68.7 92.6 77.3 4.3 <0.001****
Personal history of premature CAD (%) 26.5 29.6 32.0 0 0.007*

FH: Familial hypercholesterolemia; CAD: Coronary artery disease; LDL-C: Low-density lipoprotein cholesterol.
*Chi-square test; **Analysis of variance test; “**Kruskal-Wallis test; *** *Fisher’s exact test.

differences in the clinical and demographic character-
istics of the patients in these groups.

About half of the patients were not in treatment
(n=72; 49%). Of these untreated patients, 43.1%
(n=31) had never used any lipid-lowering drug, and
56.9% (n=41) had stopped using a lipid-lowering
drug (Fig. 2). The primary reasons for discontinuing
the drug were patient request (n=19; 46.3%), drug
side effect (n=11; 26.8%), impact of the media (n=7;
17.1%), and suggestion of healthcare providers (n=4;
9.8%) (Fig. 3).

The smoking rate was highest among the definite
FH cases, but it was not statistically significant. Thir-
ty-two percent of the patients were not performing
regular exercise, and 55% were not following a di-
etary program. Family history of premature CAD and
dyslipidemia was significantly higher in patients with
definite FH (p<0.001 for both); however, the preva-
lence of premature CAD was significantly higher in
patients with probable FH (p=0.007) (Table 1).

DISCUSSION

The results of this pilot study conducted at a tertiary
center demonstrate that the majority of FH patients
were aware that they had a very high LDL-C level.
Yet, about half of them were not taking lipid-lower-

ing medication. About one-fifth of all these patients
had never used a lipid-lowering drug. This study also
showed that identification of patients with a high
LDL-C level based on the records of the central labo-
ratories may be a practical approach to identify indi-
viduals with undiagnosed or undertreated FH.

FH is one of the most common genetic disorders
of lipid metabolism with an increased risk for athero-
sclerosis, premature CHD, and heart failure."®!"! Life
expectancy is significantly shortened due to cardio-
vascular disease in patients with undertreated FH.
However, the majority of patients with FH are undiag-
nosed and patients who are diagnosed often are under-
treated.!'4°2"1 Unfortunately, neither the prevalence
of FH, nor the clinical condition of these patients is
clearly known in Turkey. There are few data, other
than a genetic study'” and a long-term follow-up
study, about homozygous FH patients.!'®! As a result
of the high frequency of consanguineous marriage,
the prevalence of FH is expected to be higher than
in most other regions of the world.”"! A nationwide
study, AHIT-2, designed to investigate the clinical
and demographic characteristics of FH patients, is
expected to be completed before the end of 2017.2%
Early recognition of FH is important, as statin treat-
ment reduces the risk of cardiovascular disease and
mortality in patients with FH.[*2% However, there is
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no systematic screening program in most countries.
In this regard, central laboratories may play a pivotal
role in the identification of patients with FH, as they
measure the lipid profile of a large number of patients.
39191 Tn the current study, we used the data of the cen-
tral laboratory of our tertiary hospital and identified
patients who have an LDL-C level above 250 mg/dL
and made a telephone call to determine demographic
characteristics and other information. About 85% of
the participants were either definite or probable FH
patients, according to the DLCN criteria.'”’ None of
the patients in the study had achieved target LDL-C
level. Therefore, the results of this study are very im-
portant, as they helped us to identify undiagnosed and
undertreated FH patients and understand the reasons
behind the inadequate health support.

Statins are the basic treatment modality to reduce
cardiovascular disease and the mortality risk in pa-
tients with FH. Numerous studies have demonstrated
that the atherosclerotic burden in patients with FH is
significantly reduced after the initiation of statin treat-
ment.'”?% The rate of use of lipid-lowering medica-
tions in FH patients differs in various reports. Knick-
elbine et al.! reported that two-thirds of patients with
FH were on statin treatment in a large ambulatory
study population. Similarly, in the study of the effec-
tiveness of additional reductions in cholesterol and
homocysteine (SEARCH), it was reported that 70%
of the patients with FH were on statins, with 80%
achieving an LDL-C <100 mg/dL.”! However, in a
Danish study, about half of the patients with FH had
taken statins.'! From the present, small, single-center
data, it is not possible to estimate the percentage of
statin usage among FH patients in Turkey. Also, pa-
tients under statin treatment with lower LDL levels
were probably ignored due to the enrollment criteria.
However, our results clearly show that about one-fifth
of the patients interviewed had never used any lipid-
lowering medication at all.

Patients with dyslipidemia have various states of
awareness about their condition. In the US popula-
tion, almost half of the patients with dyslipidemia
were aware of their disease.””’ However, only 10%
to 20% of patients with dyslipidemia were aware of
their disease in the Chinese population.®*! In the
current study, about 90% of our patients were aware
of having a very high LDL-C level. The awareness
rate was similar in patients from different outpatient

units. Furthermore, there was no difference in aware-
ness rate between the patients with possible, prob-
able, or definite FH status. Using the registry of a
tertiary center and including patients with a very high
LDL-C level (LDL-C >250 mg/dL) may be the rea-
son for this higher rate of awareness. However, al-
though they knew that they had dyslipidemia, half of
these patients were not under a lipid-lowering regi-
men. Moreover, the rate of lipid-lowering treatment
did not differ between the 3 groups, despite the fact
that the patients with definite FH had a higher LDL-C
level, and greater family history of CAD and dyslip-
idemia. Patients within these 3 categories were also
similar in terms of demographic and clinical charac-
teristics.

Several reasons may explain the lack of adequate
treatment in these patients. Patient concerns about
the necessity of taking statins may be one of the most
common. Worry about joint and muscle side effects of
statins is also a very common reason. Finally, there is
also a lack of knowledge about the efficacy and impor-
tance of statin treatment among healthcare providers.
781 Likewise, in the present study, there were patients
who had stopped using lipid-lowering drugs at their
own request, as a result of minor drug side effects,
the negative impact of media reports, and even due to
the suggestion of healthcare providers. In this regard,
identifying patients with a very high LDL-C level us-
ing central laboratory records could be a useful and
practical method to inform patients and healthcare
providers about the treatment of FH.

Study limitations

This study has a number of limitations. First, a large
part of the study data was based on self-reported in-
formation and could be subject to recall bias. Second,
a physical examination of the patients was not per-
formed (e.g., tendon xanthoma, arcus cornea). There-
fore, we did not include this information in the scor-
ing, which may have led to an incomplete definition
of FH case status. For this reason, some cases may
have scored lower than they would have otherwise.
Also, as the data were collected from patients of a
tertiary hospital, the findings may not directly be ex-
trapolated to the wider population of FH patients in
Turkey. Finally, subjects under statin treatment who
had an acceptable LDL-C level were not included as a
result of the enrollment criteria of this study.
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Conclusion

The results of the present study indicate that detecting
patients with a high LDL-C level using the records
of the central laboratories may be a practical method
to identify undiagnosed or undertreated FH patients.
Since only half of the FH patients in this study were
use lipid-lowering medication and none of them had
their cholesterol level under control, this method
should be generalized to centers in different regions
of the country to have more comprehensive data about
the reasons for underdiagnosis and undertreatment of
FH in Turkey.
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