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Abstract
Purpose  Familial hypercholesterolemia (FH) leads to elevated low-density lipoprotein cholesterol levels, which increases 
the risk of premature atherosclerotic cardiovascular disease (ASCVD). Since the first functional and morphologic changes 
of the arterial wall occur in childhood, treatment should start early in childhood to mitigate the elevated risk of ASCVD. 
Pediatricians play an important role in the detection and care of children with FH. In this study, we aim to explore potential 
gaps in FH care amongst Dutch pediatricians, in order to enhance their knowledge and awareness of detecting and treating 
children with FH.
Methods  An anonymous online survey, deployed using Google Forms, including 26 closed and semi-closed questions on 
FH care in children was distributed by the Dutch Association of Pediatrics via a newsletter to which the majority of the 
practicing Dutch pediatricians subscribe. In addition, we requested that the pediatric departments of all Dutch hospitals in 
the Netherlands distribute this survey personally among their employed pediatricians. Respondents were instructed to answer 
the questions without any help or use of online resources.
Results  Between September 1st, 2023 and November 1st, 2023, 158 (an estimated 11% response rate) Dutch pediatricians 
completed the survey. They reported a median (IQR) of 15.0 (6.0–22.0) years of experience as a pediatrician, and 34 (21.5%) 
were working in academic hospitals. The majority (76.6%) of pediatricians correctly identified a typical FH lipid profile but 
68 (43.0%) underestimated the true prevalence of FH (1:300). Underestimation and unawareness of the increased risk of FH 
patients for ASCVD were reported by 37.3% and 25.9% of pediatricians, respectively. Although 70.9% of the pediatricians 
correctly defined FH, only 67 (42.4%) selected statins and ezetimibe to treat severe hypercholesterolemia.
Conclusions:The results of this study suggest significant gaps in knowledge and awareness of FH in children among Dutch 
pediatricians. FH care in children needs improvement through educational and training initiatives to mitigate the life-long 
risk of ASCVD from early life.

What is Known:

• Familial hypercholesterolemia (FH) leads to elevated LDL-cholesterol levels, which increases the risk of premature atherosclerotic cardiovas-
cular disease (ASCVD).

• The process of atherosclerosis starts in childhood
• Pediatricians play an important role in the detection and treatment of children with FH.
What is New:
• Our results highlight significant gaps in care for children with FH amongst pediatricians and this may lead to suboptimal detection and treat-

ment.
• FH care in children needs improvement by educational initiatives to ultimately prevent ASCVD in adulthood.
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Abbreviations
ASCVD	� Atherosclerotic cardiovascular disease
CVD	� Cardiovascular disease
EAS	� European Atherosclerosis Society
FH	� Familial hypercholesterolemia
LDL-C	� Low-density lipoprotein cholesterol
LLT	� Lipid-lowering therapy
IQR	� Interquartile range
IAS 	� International Atherosclerosis Society
SD	� Standard deviation

Introduction

Heterozygous familial hypercholesterolemia (FH) is the 
most common monogenic disorder of cholesterol metabo-
lism and leads to elevated low-density lipoprotein choles-
terol (LDL-C) levels from birth. As a result, patients with 
FH have a 22-fold increased risk of atherosclerotic cardio-
vascular disease (ASCVD) compared with individuals with 
normal LDL-C levels without FH [1]. This risk can be miti-
gated by an observant pediatrician who requests a plasma 
lipid profile in a child or adolescent with a family history of 
premature cardiovascular disease (CVD) to diagnose FH.

The first functional and morphologic changes of the 
arterial wall in FH occur in childhood [2]. Initiation of 
lipid-lowering treatment (LLT) should start in child-
hood to reduce these arterial changes and reduce the risk 
of CVD in adulthood [3]. Therefore, LLT from the age 
of 8 years old is recommended if lifestyle interventions 
(exercise, healthy diet, healthy BMI) are insufficient to 
reach the age-specific LDL-C target goals (8–10 years, 
LDL-C < 4.0 mmol/L; > 10 years LDL–C < 3.4 mmol/L) 
[4, 5]. The first pharmacological step is oral LLT: statins 
with or without ezetimibe. Statins (e.g., rosuvastatin, simv-
astatin, pravastatin) and ezetimibe are both widely available, 
effective, safe, and inexpensive. With insufficient LDL-C 
reduction and/or side effects of conventional therapy, there 
are novel treatment options, including monoclonal antibod-
ies against proprotein convertase subtilisin/kexin type 9 
(PCSK9) [5].

According to a study involving 42,000 adults in 56 coun-
tries, patients with FH are frequently diagnosed far too late 
(median age [interquartile range, IQR] 44.4 [32.5–56.5] 
years); and only 2.1% are diagnosed in childhood [6, 7]. 
Based on the worldwide prevalence of FH (1:311 individuals 
worldwide) around 500,000 children with FH live in Europe 
of whom 95% remain unidentified [8, 9]. Underdiagnosis 
leads to suboptimal care of patients who are at high risk 
of ASCVD. In some countries, including the Netherlands, 
thousands of patients with FH have been detected through 
successful national screening programs [10].

The International Atherosclerosis Society (IAS) rec-
ommends that diagnosis of FH in children should ideally 
be made by a pediatrician with training and expertise in 
lipidology [11]. Treatment of children with FH is ideally a 
collaboration between general pediatricians, who can treat 
well-controlled and lower-complexity FH patients, and spe-
cialized lipid clinics where more complex FH patients can 
be cared for [11]. Recently, a survey among Dutch general 
practitioners revealed significant gaps in knowledge, aware-
ness, and practices that require improvement to enhance the 
detection and treatment of FH care in adults [12, 13]. No 
studies have been conducted to explore whether such gaps 
also extend to pediatricians. Therefore, this study aimed 
to investigate potential gaps in knowledge, awareness, and 
practices related to FH care in children and adolescents 
among Dutch pediatricians.

Methods

Study design and participants

On September 1st, 2023 an anonymous online survey was 
distributed to Dutch pediatricians in the Netherlands via 
the newsletter of the Dutch Association of Pediatrics (in 
Dutch: Nederlandse Vereniging voor Kindergeneeskunde) 
to which the majority of the approximately 1500 practicing 
pediatricians in the Netherlands subscribe. In addition, we 
requested pediatric departments of all 106 (98 general and 
8 academic) hospitals in the Netherlands to distribute this 
survey to the pediatricians working in those hospitals. The 
explicit instruction for the survey was to answer the ques-
tions without any help. Respondents who indicated that they 
had not completed their pediatric training were excluded 
from the study. As questioning healthcare professionals falls 
outside the scope of the medical ethical committee, local 
approval was not required.

Survey details

We adapted a questionnaire previously used in the “ten 
countries study” [13] in which physicians’ knowledge, 
awareness, practices, and preferences regarding the care 
of FH in the Asia–Pacific region were determined. As this 
formal questionnaire was mainly focused on adults with 
FH, minor adjustments were made to make the questions 
applicable to pediatricians and the care of FH in children. 
The translation of the original English FH questionnaire 
into Dutch was reviewed by an independent researcher by 
reverse translation. Demographic questions were added to 
gain insight into the background of the respondents. The 
questionnaire, deployed using Google Forms, consisted of 
26 closed and semi-closed questions including demographic 
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questions (n = 7) and questions specific for FH in children 
relating to awareness (n = 3), knowledge (n = 8), practices 
(n = 6), and preferences (n = 2) (English and Dutch version 
of the questionnaire are provided in Supplementary infor-
mation). Knowledge questions were scored with 1 point per 
correct answer (maximum score 8 points). If a question was 
answered with ‘unknown’ or partially answered correctly, 
the response was considered “incorrect”. Unclear answers 
on semi-closed questions (for example ‘I have many years’ 
experience as a pediatricians”) were labeled as ‘no answer’. 
If a range of numbers was provided (for example ‘I have 
20–25 years of experience as pediatrician), the average (i.e., 
23 years) was used in the analysis.

Statistical analyses

Categorical data were presented as proportions (%), while 
continuous variables were expressed as means (standard 
deviation [SD]) for normally distributed variables and medi-
ans (interquartile rate [IQR]) for skewed distributions. Dif-
ferences in knowledge scores between groups (sex, hospital 
category, and those with FH children in their practice) were 
analyzed using the independent sample t test, and the associ-
ation between knowledge scores and years of experience as a 
pediatrician was analyzed using linear regression. Two-sided 
p values < 0.05 were considered statistically significant. All 
analyses were performed using IBM SPSS version 28 (SPSS 
Inc., Chicago, IL, USA).

Results

Description of the study population

Between September 1st and November 1st, 2023, a total 
of 158 respondents (an estimated 11% response rate) that 
had completed their pediatric training (71.5% female) suc-
cessfully completed the online questionnaire. The demo-
graphic characteristics of the pediatricians are summarized 
in Table 1. They reported a median (IQR) experience of 15.0 
(6.0–22.0) years in pediatrics. All twelve provinces in the 
Netherlands were represented by the respondents with 34 
(21.5%) of pediatricians working in academic hospitals and 
124 (78.5%) pediatricians in general hospitals.

FH awareness

As shown in Table 2, 111 pediatricians (70.3%) rated them-
selves with an above-average knowledge score (≥ 4 out of 7). 
While only 83 (52.5%) of the respondents indicated aware-
ness of the current FH guidelines, the majority (n = 127, 
80.4%) of pediatricians knew to which specialized lipid dis-
order health clinic they could refer patients.

FH knowledge

None of the respondents answered all eight knowledge ques-
tions correctly. Pediatricians who rated their knowledge as 
above average (≥ 4 points out of 7) and those having FH 
children in their practice scored significantly higher in 
knowledge scores (mean score [SD] 3.49 [1.60] vs. 2.55 
[1.36], p < 0.001; and 3.53 [1.53] vs. 2.70 [1.53], p = 0.001, 
respectively). We observed higher knowledge scores among 
more experienced pediatricians (β 0.032, p = 0.021). There 
were no significant associations between gender (male vs. 
female) of the pediatricians or practice setting (academic vs. 
general hospital) with knowledge scores (mean score [SD] 
3.31 [1.54] vs 3.17 [1.61], p = 0.610; and 3.41 [1.67] vs 3.15 
[1.56], p = 0.401, respectively).

The majority of pediatricians correctly defined the diag-
nosis of FH (n = 112, 70.9%) and identified the correct 
plasma lipid profile for FH (121, 76.6%). However, only a 
quarter of pediatricians (n = 44, 27.8%) correctly identified 
the actual prevalence of FH (1:300). Furthermore, 72 pedia-
tricians (45.6%) knew that FH does not necessarily need to 
be confirmed through genetic diagnosis. Only a few pedia-
tricians correctly identified the age threshold for premature 
CVD in men (< 55 years) and women (< 60 years), with 9 
(5.7%) and 6 (3.8%) respondents, respectively.

Table 1   Characteristics of the study population

FH familial hypercholesterolemia, n number, IQR interquartile range

Respondents
n = 158

Completed pediatrician training—no. (%) 158 (100)
Female sex—n (%) 113 (71.5)
Experience as pediatrician in years—median 

(IQR)
15.0 (6.0–22.0)

Children load per month—median (IQR) 90.0 (51.3–125.0)
Children with FH in practice—yes (%) 90 (57)
Practice setting—n (%)

  Academic hospital
  General hospital

34 (21.5)
124 (78.5)

Hospital location—n (%)
  Drenthe
  Flevoland
  Friesland
  Gelderland
  Groningen
  Limburg
  Noord-Brabant
  Noord-Holland
  Overijssel
  Utrecht
  Zeeland
  Zuid-Holland

5 (3.2)
5 (3.2)
5 (3.2)
16 (10.1)
11 (7.0)
10 (6.3)
26 (16.5)
36 (22.8)
3 (1.9)
14 (8.9)
3 (1.9)
24 (15.2)
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FH practice, preference, and care

All pediatricians reported that they inquired about a fam-
ily history of CVD when a child experienced a myocar-
dial infarction or cerebral infarction (Table 2). A majority 
(n = 106, 67.1%) selected to screen children for FH aged 
7–12 years, and 9.5% opted for screening at a later age 
(13–18 years). For children with hypercholesterolemia, 
97 (61.4%) pediatricians would prescribe statin mono-
therapy, and in case of severe hypercholesterolemia, only 
67 (42.4%) of the pediatricians would prescribe combina-
tion therapy with a statin and ezetimibe. The combination 
of statins with bile acid sequestrants and/or nicotinic acid, 
which does not align with current guidelines, was men-
tioned by 19 (12%) pediatricians. Most pediatricians (130, 
82.3%) indicated that an alarming comment on a lipid pro-
file at risk for FH would help optimize the detection of FH. 
The diagnosis of FH in children should ideally be made 
by a pediatrician, as also recently stated by the IAS [11]. 
But only 60 (38.0%) pediatricians considered they were an 

integral part of the FH detection team, with general prac-
titioners being specified most frequently (n = 133, 84.2%).

Discussion

This study investigated potential gaps in awareness, knowl-
edge, preferences, and practices in the care of children and 
adolescents with FH amongst Dutch pediatricians, with 
the ultimate aim of providing Dutch pediatricians with the 
right knowledge and skills to detect and treat such chil-
dren. Given the crucial role of pediatricians in detecting 
and treating children with FH, this study reveals concern-
ing gaps in all the critical domains of FH care in children. 
To enhance care, comprehensive improvements are neces-
sary to raise FH awareness through the implementation of 
education and upskilling initiatives.

Table 2   Summary of 
questionnaire findings amongst 
Dutch pediatricians on FH care 
in children

CVD cardiovascular disease, CAD coronary artery disease, FH familial hypercholesterolemia, no. number, 
IQR interquartile range

Question Pediatricians
n = 158

Awareness
  FH familiarity rated ≥ 4—n (%)
  Aware of FH guidelines—n (%)
  Aware of lipid disorder health institutes—n (%)

111 (70.3)
83 (52.5)
127 (80.4)

Knowledge
  Correctly defined FH—n (%)
  Correctly identified FH lipid profile—n (%)
  Correctly identified FH prevalence—n (%)
  Correctly identified FH transmission rate to first-degree relatives—n (%)
  Correctly identified that genetic testing is not required for an FH diagnosis—n (%)
  Correctly identified CVD risk in untreated FH patients—n (%)
  Correctly identified age of premature CVD in males—n (%)
  Correctly identified age of premature CVD in females—n (%)

112 (70.9)
121 (76.6)
44 (27.8)
101 (63.9)
72 (45.6)
42 (26.6)
9 (5.7)
6 (3.8)

Practice
  Assesses family history of CAD in children with a myocardial or cerebral infarction—n 

(%)
  Screens lipid profile in close relatives of children with FH—n (%)
  Performs screening for hypercholesterolemia in children in families with premature CAD, 

age group:

158 (100.0)
 101 (63.9)

    0–6 years—n (%) 25 (15.8)
    7–12 years—n (%) 106 (67.1)
    13–18 years—n (%) 15 (9.5)
     Unknown—n (%) 12 (7.6)
  Has referred children to health institutes for lipid disorders (when aware of them)—n (%) 83 (65.4)
  Prescribes statin monotherapy in case of hypercholesterolemia—n (%) 97 (61.4)
  Prescribes statin and ezetimibe in case of severe hypercholesterolemia—n (%) 67 (42.4)

Preference
  Consider pediatricians for early screening and detection of FH in children—n (%)
  Prefers an alarming comment to lipid profiles at risk for FH—n (%)

60 (38.0)
130 (82.3)
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Mind the gaps

Ours is the first questionnaire-based study that investi-
gated gaps in FH care for children amongst pediatricians. 
While there are studies that have surveyed general practi-
tioners on FH, those tend to be more focused on FH care 
in adults [12–14]. Our results align with previous similar 
questionnaire-based research involving general practition-
ers in the Netherlands, although it is noteworthy that Dutch 
general practitioners perceive themselves as more aware of 
FH guidelines compared with the pediatricians we surveyed 
(91.4% vs. 52.5%) [12]. General practitioners also score 
higher in correctly defining FH (83.7% vs. 70.9%) and in 
correctly identifying an FH plasma lipid profile (87.8% vs. 
76.6%) [12]. Despite FH being the most prevalent mono-
genic disorder worldwide, many physicians remain una-
ware of this condition [9, 15]. Pediatricians tend to perform 
screening in children suspected of having FH at a later 
age than advised by the European Atherosclerosis Society 
(EAS), which recommends starting from 5 years old [4, 11]. 
Fortunately, most pediatricians are aware of the clinical 
centers of expertise for lipid disorders to where they could 
refer children with FH. However, considering the impor-
tance and effectiveness of treatment for FH, we argue that 
basic knowledge should be present amongst non-specialized 
pediatricians to ensure optimal detection and care of affected 
children.

No knowledge questions received a 100% correct 
response, and five out of eight knowledge questions were 
answered correctly by less than half of the pediatricians. 
This is concerning, especially considering that this question-
naire was performed in the Netherlands, a country that has 
been a pioneer in FH care and has had a nationwide success-
ful screening program for an extended period [16]. These 
scores are therefore most likely worse in countries with less 
emphasis on the detection of FH.

Clinical implications

Although statins have been proven to be effective and safe 
for children based on extensive global research, pharma-
cological therapy of children was under-appreciated by 
pediatricians. Nonetheless, early treatment of FH is crucial 
in reducing the risk for ASCVD [3, 4]. To gain a deeper 
understanding of the causes of existing gaps, e.g. lack of 
training or accessibility to guidelines, it is essential to con-
duct qualitative research in the form of interviews and/or 
focus groups, in order to implement targeted improvements 
in FH care for children. The responsibility to ensure that 
pediatricians and pediatric residents have adequate knowl-
edge lies in the hands of the specialized lipid clinic for the 
specific region.

One of the improvements we propose is to highlight FH 
in the education program of pediatric residents. Addition-
ally, our center is working on a FH protocol in the local 
language that should be easily accessible on the Internet, and 
we organize refresher courses for pediatricians. We expect 
that these initial steps will close the gaps we have identified.

As mentioned earlier, the results of this study from an 
international perspective are even more concerning, given 
that the Netherlands has the highest rate of FH diagnosis in 
the world [17]. It is likely that knowledge amongst pediatri-
cians is even more suboptimal in other countries where FH 
is less prioritized. Therefore, we recommend conducting this 
research in more countries to develop a specific action plan 
tailored to each country, with the common goal of allowing 
children with FH to grow up healthy and with the life expec-
tancy of the background population.

Limitations

Some limitations need to be considered in this study. 
Although respondents were instructed not to look up 
answers there is a possibility that pediatricians may have 
still searched for answers (online), which would have led 
to an underestimation of the problem. However, this poten-
tial underestimation does not change our recommendations 
to address the existing gaps. Secondly, the question arises 
whether the respondents are a good representation of pedia-
tricians. Considering that > 10% of the approximately 1500 
practicing pediatricians in the Netherlands have completed 
this questionnaire, with representative sampling in relation 
to gender, academic/non-academic, and representation from 
all provinces, we are confident that our sample reasonably 
represents Dutch pediatricians. In future research, it may 
be considered to distribute this questionnaire to special-
ized pediatric nurses and nurse practitioners, as they are 
also involved in the detection and treatment of FH. Next to 
FH, questions about other dyslipidemias, such as elevated 
lipoprotein(a)—another inherited much more common risk 
factor for ASCVD—can be implemented to explore potential 
gaps in cardiovascular research management.

Conclusions

In this research, gaps in awareness, knowledge, and prac-
tice of pediatricians regarding FH care were identified in 
a leading country in the care of FH [17]. These gaps result 
in suboptimal detection and treatment of children with FH. 
This certainly is a missed opportunity as most pediatricians 
will enquire about family history during an initial visit to the 
outpatient clinic. With adequate knowledge and awareness, 
this will lead to recognition of a family history suspicious 
of FH. Further research that focuses on effective strategies 
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to increase awareness and knowledge of FH in primary and 
secondary healthcare is necessary to improve FH care for 
children. In the meantime, initial steps in education and the 
development of local protocols can be established with the 
aim of ensuring that children and adolescents with FH grow 
up to be healthy adults.

Supplementary Information  The online version contains supplemen-
tary material available at https://​doi.​org/​10.​1007/​s00431-​024-​05645-w.

Acknowledgements  We thank all respondents for completing this 
questionnaire and the Dutch Association of Pediatrics (in Dutch: Ned-
erlandse Vereniging voor Kindergeneeskunde) for distributing our sur-
vey through their newsletter. We thank Heleen N. Haspels, Msc. for 
reviewing our Dutch translation of the original English questionnaire.

Authors’ contributions  All authors contributed to the study’s concep-
tion and design. Material preparation, data collection, and analysis 
were performed by Sibbeliene E. van den Bosch and Barbara A. Hutten. 
The first draft of the manuscript was written by Sibbeliene E. van den 
Bosch and all authors commented on previous versions of the manu-
script. All authors read and approved the final manuscript.

Funding  None.

Data availability  No datasets were generated or analysed during the 
current study.

Declarations 

Competing interests  SevdB: none. BAH: received a research grant 
from Silence Therapeutics paid to the institution. SI: none. AW: 
received research grants, consulting fees, or lecture fees from Algo-
rithm, Amgen, Amryt, Esperion, Novartis, Sanofi-Regeneron, Silence 
Therapeutics, and Ultragenyx. JP: none. GFW: received research 
grants, consulting fees, or lecture fees from Amgen, Arrowhead, Espe-
rion, Novartis, Silence Therapeutics, Novo Nordisk, and CSL Sequirus. 
WEC: none.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

	 1.	 Khera AV, Won HH, Peloso GM, Lawson KS, Bartz TM, Deng 
X et al (2016) Diagnostic yield and clinical utility of sequenc-
ing familial hypercholesterolemia genes in patients with severe 
hypercholesterolemia. J Am Coll Cardiol 67(22):2578–2589

	 2.	 Wiegman A, de Groot E, Hutten BA, Rodenburg J, Gort J, Bak-
ker HD et al (2004) Arterial intima-media thickness in chil-
dren heterozygous for familial hypercholesterolaemia. Lancet 
363(9406):369–370

	 3.	 Luirink IK, Wiegman A, Kusters DM, Hof MH, Groothoff JW, de 
Groot E et al (2019) 20-year follow-up of statins in children with 
familial hypercholesterolemia. N Engl J Med 381(16):1547–1556

	 4.	 Wiegman A, Gidding SS, Watts GF, Chapman MJ, Ginsberg HN, 
Cuchel M et al (2015) Familial hypercholesterolaemia in children 
and adolescents: gaining decades of life by optimizing detection 
and treatment. Eur Heart J 36(36):2425–2437

	 5.	 van den Bosch SE, Corpeleijn WE, Hutten BA, Wiegman A (2023) 
How genetic variants in children with familial hypercholesterolemia 
not only guide detection, but also treatment. Genes 14(3):669

	 6.	 Collaboration EASFHS (2021) Global perspective of familial 
hypercholesterolaemia: a cross-sectional study from the EAS 
Familial Hypercholesterolaemia Studies Collaboration (FHSC). 
Lancet 398(10312):1713–25

	 7.	 Gidding SS, Wiegman A, Groselj U, Freiberger T, Peretti N, Dhar-
mayat KI et al (2022) Paediatric familial hypercholesterolaemia 
screening in Europe: public policy background and recommenda-
tions. Eur J Prev Cardiol 29(18):2301–2311

	 8.	 Groselj U, Wiegman A, Gidding SS (2022) Screening in chil-
dren for familial hypercholesterolaemia: start now. Eur Heart J 
43(34):3209–3212

	 9.	 Hu P, Dharmayat KI, Stevens CAT, Sharabiani MTA, Jones RS, 
Watts GF et al (2020) Prevalence of familial hypercholesterolemia 
among the general population and patients with atherosclerotic 
cardiovascular disease: a systematic review and meta-analysis. 
Circulation 141(22):1742–1759

	10.	 Louter L, Defesche J, Roeters van Lennep J (2017) Cascade 
screening for familial hypercholesterolemia: Practical conse-
quences. Atheroscler Suppl 30:77–85

	11.	 Watts GF, Gidding SS, Hegele RA, Raal FJ, Sturm AC, Jones LK, 
Sarkies MN, Al-Rasadi K, Blom DJ, Daccord M, de Ferranti SD, 
Folco E, Libby P, Mata P, Nawawi HM, Ramaswami U, Ray KK, 
Stefanutti C, Yamashita S, Pang J, Thompson GR, Santos RD (2023) 
International Atherosclerosis Society guidance for implementing best 
practice in the care of familial hypercholesterolaemia. Nat Rev Car-
diol 20(12):845–869. https://​doi.​org/​10.​1038/​s41569-​023-​00892-0

	12.	 Ibrahim S, de Goeij JN, Nurmohamed NS, Pang J, van den Bosch 
SE, Martens FMAC, Roeters van Lennep JE, Corpeleijn W, Tum-
kaya T, Hovingh GK, Watts GF, Stroes ESG, Reeskamp LF (2024) 
Unexpected gaps in knowledge of familial hypercholesterolaemia 
among Dutch general practitioners. Neth Heart J 32(5):213–220. 
https://​doi.​org/​10.​1007/​s12471-​024-​01862-y

	13.	 Pang J, Hu M, Lin J, Miida T, Nawawi HM, Park JE et al (2017) 
An enquiry based on a standardised questionnaire into knowledge, 
awareness and preferences concerning the care of familial hyper-
cholesterolaemia among primary care physicians in the Asia-Pacific 
region: the “Ten Countries Study.” BMJ Open 7(10):e017817

	14.	 Zimmerman J, Duprez D, Veach PM, Zierhut HA (2019) Barri-
ers to the identification of familial hypercholesterolemia among 
primary care providers. J Community Genet 10(2):229–236

	15.	 Beheshti SO, Madsen CM, Varbo A, Nordestgaard BG (2020) 
Worldwide prevalence of familial hypercholesterolemia: meta-anal-
yses of 11 million subjects. J Am Coll Cardiol 75(20):2553–2566

	16.	 Besseling J, Sjouke B, Kastelein JJ (2015) Screening and treat-
ment of familial hypercholesterolemia - Lessons from the past 
and opportunities for the future (based on the Anitschkow Lecture 
2014). Atherosclerosis 241(2):597–606

	17.	 Nordestgaard BG, Chapman MJ, Humphries SE, Ginsberg HN, 
Masana L, Descamps OS et al (2013) Familial hypercholesterol-
aemia is underdiagnosed and undertreated in the general popula-
tion: guidance for clinicians to prevent coronary heart disease: 
consensus statement of the European Atherosclerosis Society. Eur 
Heart J 34(45):3478–3490

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1007/s00431-024-05645-w
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1038/s41569-023-00892-0
https://doi.org/10.1007/s12471-024-01862-y


3883European Journal of Pediatrics (2024) 183:3877–3883	

Authors and Affiliations

Sibbeliene E. van den Bosch1,2 · Barbara A. Hutten2,4 · Shirin Ibrahim3 · Albert Wiegman1 · Jing Pang5 · 
Gerald F. Watts5,6 · Willemijn E. Corpeleijn1

 *	 Sibbeliene E. van den Bosch 
	 s.e.vandenbosch@amsterdamumc.nl

1	 Department of Pediatrics, Amsterdam Cardiovascular 
Sciences, Amsterdam Gastroenterology Endocrinology 
Metabolism, Amsterdam University Medical Center, 
Location University of Amsterdam, Meibergdreef 9, 
1105 AZ Amsterdam, The Netherlands

2	 Department of Epidemiology and Data Science, 
Amsterdam University Medical Center, Location University 
of Amsterdam, Meibergdreef 9, 1105 AZ Amsterdam, 
The Netherlands

3	 Department of Vascular Medicine, Amsterdam University 
Medical Center, Location University of Amsterdam, 
Meibergdreef 9, 1105 AZ Amsterdam, The Netherlands

4	 Amsterdam Cardiovascular Sciences Research Institute, 
Diabetes & Metabolism, Amsterdam, The Netherlands

5	 Medical School, University of Western Australia, Perth, WA, 
Australia

6	 Department of Cardiology, Royal Perth Hospital, Perth, WA, 
Australia


	Familial hypercholesterolemia care by Dutch pediatricians—mind the gaps
	Abstract
	Purpose 
	Methods 
	Results 

	Introduction
	Methods
	Study design and participants
	Survey details
	Statistical analyses

	Results
	Description of the study population
	FH awareness
	FH knowledge
	FH practice, preference, and care

	Discussion
	Mind the gaps
	Clinical implications
	Limitations

	Conclusions
	Acknowledgements 
	References


