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The recent United States Preventive Services Task Force (USPSTF) recommendation 

statement declaring incomplete evidence for or against universal lipid screening in young 

people has highlighted both discordances with previously published multi-national and 

multi-society guidelines and evidence gaps related to lipid screening early in life.1 

Conflicting recommendations add unnecessary challenges that delay incorporation of 

screening, identification, and treatment of young people with lipid disorders, particularly 

familial hypercholesterolemia (FH).2–5 FH is a genetic condition that causes exposure 

to elevated levels of low-density lipoprotein cholesterol (LDL-C) from birth, resulting in 

premature atherosclerotic cardiovascular disease (ASCVD) and its sequelae.6 Identifying 

patients with FH and initiating appropriate therapies improves health outcomes and reduces 

mortality;7 however, less than 10% of patients living with FH worldwide are aware of their 

diagnosis, despite trusted means of disease identification.6 Many countries have successfully 

implemented lipid screening programs at varying levels of scope, providing hope for 

improving ASCVD prevention in children despite continued dispute over best practices.4,5,8–

10

Implementation science research empowers researchers to recognize evidence care gaps, 

create targeted strategies to overcome implementation barriers, and translate evidence-based 

guidelines into high-quality patient care. This field addresses healthcare system-, clinician-, 
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and patient-level barriers to clinician performance of evidence-based guidelines, utilizing the 

co-development of targeted strategies agreed upon by these stakeholder groups.11,12 Efforts 

to improve the care of patients with FH using implementation science principles are already 

underway.13–15

In this commentary, we will identify both real and imagined barriers to lipid screening 

in youth. Real barriers are those which have a measurable impact limiting uptake of 

cholesterol screening in practice. Imagined barriers are those that have been identified as 

context-dependent and possibly having limited uptake of cholesterol screening in practice by 

some groups, but not all. We will then provide evidence of how we can use implementation 

science to develop feasible, opportunistic, and effective solutions by using input from 

relevant stakeholders to address these real and imagined barriers.

History of pediatric lipid screening recommendations

There have been two streams of thought in United States guidelines related to cholesterol 

screening. In the first, the USPSTF has consistently given cholesterol screening in 

childhood an incomplete grade, leaving the choice of whether to screen up to the 

clinician.1,16,17 The second is the sequence of recommendations from the American 

Academy of Pediatrics (AAP), which has provided support to guidelines sponsored first 

by the National Heart, Lung, and Blood Institute (NHLBI) of the National Institutes of 

Health (NIH), and subsequently by the multi-society guidelines published in 2018.18,19 

These recommendations have advocated for at first selective screening, and subsequently, 

universal screening in childhood. The AAP has endorsed the NHLBI sponsored statement 

supporting universal lipid screening in healthy children aged 9–11, while the American 

Academy of Family Physicians (AAFP) aligns with the USPSTF statements. Consequently, 

pediatricians are more supportive of universal lipid screening in children compared to family 

physicians. For example, pediatricians in a Wisconsin study screened over 60% of eligible 

patients for cholesterol while their family physician colleagues screened approximately 35% 

during the year of study.20 Table 1 demonstrates the evolution of United States pediatric 

lipid screening guidelines.

Beginning in 2007, the USPSTF has authored three evidence-review recommendation 

statements regarding cholesterol screening in children and adolescents, with each declaring 

“insufficient evidence” for or against cholesterol screening in individuals up to 20 years 

old (Table 1).1,16,17 The USPSTF evidentiary threshold for recommendation statements 

in pediatrics remains too narrow to fully understand the burden of FH as opposed to 

other pediatric dyslipidemias, and the group uses this evidentiary threshold to justify its 

position.21 Each iteration of the USPSTF recommendation statements has failed to expand 

its scope of evidence-review beyond randomized controlled trials. Specifically, the USPSTF 

calls for reandomized controlled trials assessing the efficacy of pediatric lipid screening 

in preventing cardiovascular events in adulthood. While randomized controlled trials may 

provide the gold standard for evidence, the inclusion of a placebo group and a short 

study duration prevent a high-quality RCT in this scenario from existing.1,16,17 Not only 

does the methodology of randomized controlled trials preclude the feasibility of such a 

study, the desired randomized controlled trial evidence sought by the USPSTF could be 
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considered unethical in children,22 given the proven benefits of lipid-lowering therapies 

in mitigating cardiovascular disease risk.7,23 Overall, by limiting its evidentiary scope 

to randomized controlled trials, the USPSTF only endorses an A or B grade for eight 

preventive recommendations in children.24

The statements released by the AAP Committee on Nutrition (1989) and the NIH 

National Cholesterol Education Program (1992) are important as they were the first 

two published documents providing clinical guidance for pediatric cholesterol screening, 

and their historical precedent may prevent the uptake of more updated evidence-based 

recommendations. Guidelines sponsored by other groups, including the National Lipid 

Association’s 2011 FH guideline, are generally concordant with those endorsed by the AAP. 

While nuances among best age to screen, number of tests in childhood, and other parameters 

distinguish these statements from each other, their sentiment remains common: selectively 

screen children early in life with a family history of hypercholesterolemia and ASCVD, 

and universally screen for cholesterol in all children later in childhood. In addition to the 

selective screening precedent set by the earliest United States guidelines, the ambiguity of 

the 2018 multi-society guidelines in regard to universal screening may only perpetuate the 

debate and leave clinicians more confused.

Some groups have prioritized the impacts of FH by unequivocally calling for universal 

cholesterol screening in children. FH pediatric screening is now considered a best practice 

for the prevention of non-communicable diseases in Europe according to the European 

Commission Public Health Best Practice Portal,31 and it is now recommended that 

every European country should develop and implement an FH screening program.32 

European groups have employed diverse data sources, including Mendelian randomization, 

epidemiological, observational, registry, and cohort studies, to inform their positions 

on universal screening. Both existing and currently developing European screening 

programs will contribute important information on how best to screen early in the 

life course.9,31,33,34,35 The International Atherosclerosis Society (IAS) has put forth 

guidance for best practices of FH screening, diagnosis, and management, all informed by 

implementation science methodologies.36

Real barriers to pediatric lipid screening

Both systemand clinician-level barriers exist that prevent adequate lipid screening rates 

in children. Systems-level barriers are forces existing at the national-, organizational-, or 

group-level that influence clinician behavior. Clinicianlevel barriers are those faced by 

individuals providing care to patients. Some examples include insufficient time with patients 

and lack of FH awareness. Table 2 demonstrates the systemand clinician-level barriers that 

exist in pediatric lipid screening.

Clinical inertia resulting from the conflicting state of pediatric lipid screening guidelines has 

created an unnecessary divide on the issue, perhaps most notably in practices of selective 

screening and a patient’s fasting status (Table 2). The precedent of selective screening set in 

1989 may have caused its persistence in clinical practice (Table 1).25,37 Selective screening 

is inherently flawed often due to incomplete or inaccurate family histories, which has an 

Schubert et al. Page 3

J Clin Lipidol. Author manuscript; available in PMC 2024 June 27.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



appreciable consequence of potentially not identifying individuals with dyslipidemia when 

choosing who to screen.38,39 The literature suggests that non-fasting status provides similar, 

albeit non-identical, lipid metrics compared to fasting samples,40 and that non-fasting 

samples have clinical utility for screening purposes.41–43 Despite these advances, family 

physicians may use a child’s non-fasting status as a reason to forgo cholesterol screening 

more often compared to pediatricians.20

Clinicians routinely face day-to-day obstacles that prevent pediatric lipid screening. 

Insufficient time during well-child visits, due to a rise in non-patient facing tasks and 

mental-health focused visits, take time away from general preventive measures.44–47 

Changing clinical workflow to comply with guidelines in a clinician’s physical office 

is a barrier to screening.48 FH awareness and knowledge remains suboptimal among 

clinicians globally,49–51 and this can lead to poor rates of FH identification and treatment.52 

Finally, clinician discomfort of treating pediatric dyslipidemia, including patient costs,37,53 

safety concerns of lipid-lowering therapies in children,54,55 and patient non-adherence to 

treatment56 all may prevent screening.

Thankfully, both proven and in-progress solutions for overcoming these systemsand 

clinician-level barriers exist (Table 2). Addressing clinical inertia requires both system-wide 

change and targeted educational interventions. A combination of universal, selective, and 

opportunistic screening strategies can be used to improve FH identification,36 and other 

system-wide detection measures can increase FH awareness among clinicians and screening 

rates.15,57 Educational interventions, whether completed in-person15 or delivered virtually,58 

can shrink educational gaps. For example, an educational intervention focusing on the 2011 

NHLBI guidelines helped increase lipid screenings by over 30% in healthy 9to 11-year-old 

children among a group of clinicians at one federally qualified health center.59 Similar 

measures could educate clinicians on the safety of statin use in children,7 increase awareness 

of FH identification and treatment,15 and promote the collection of lipids at the primary care 

visit when other blood tests are recommended (e.g., lead screening). Screening performed by 

non-primary care clinicians, including pharmacists, workplace physicians, and optometrists, 

can alleviate time constraints and promote collaborative care.15,60 Screening children outside 

of the clinical space increases testing accessibility, as evidenced by both universal screening 

programs and clinical trials that screen children in their school environment.33,35,38

The United Kingdom has a long history of innovation regarding FH, and there has been a 

long-standing interest in early identification of children with FH.61–64 However, there has 

been difficulty in implementing childhood screening. Beginning with the NICE guideline in 

2008 and subsequent research, screening of children via cascade testing and effective pilot 

screening programs, using both genetic testing and lipid screening, have been published.65–

67 Because the National Health Service provides health care in the United Kingdom, the 

added challenge has been to satisfy criteria for inclusion of FH screening at the population 

level, including issues of equity and cost.68,69 Despite showing favorable cost effectiveness, 

and overcoming other hurdles related to cholesterol or genetic screening, resistance remains, 

with some combination of use of electronic health records and cascade screening of children 

of cases identified in adults as a competing strategy.70,71
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Imagined barriers to pediatric lipid screening

Imagined barriers are those that have been known in some groups to prevent adequate 

screening, while they are not experienced in others. As with the real barriers, these 

imagined challenges can occur both at the systems- and clinician-level, albeit under different 

circumstances. The culture, policies, and processes of systems may facilitate screening in 

some countries, while discouraging screening in others. This culminates as the observed 

uneven nature of these imagined barriers depending on their context. A so-called best age to 

screen children for cholesterol and the misconception that clinicians do not have an interest 

in ASCVD prevention in children are two appreciable imagined barriers (Table 3).

An ideal age to screen young people is often touted as an imagined barrier. At present, there 

is no evidence to suggest an optimal age to screen children for lipid disorders.78,79 Rather, 

the FH Expert Group has broadly defined “childhood” as the best time to screen, which 

has provided generous leeway for screening in vast age ranges.80 Past and current trials that 

investigated FH screening in children illustrate both the diversity in selected screening ages 

and the uniformity of clinical results.4,33–35,65,66,81 Other analyses show a majority of FH 

cases could be identified by screening anytime between ages 1–9.39 Furthermore, expanding 

screening recommendations past childhood and into adolescence provides the opportunity to 

identify more individuals with FH, and therefore, initiate lipid-lowering measures.78

Perceived lack of clinician interest in ASCVD prevention in young people is another 

imagined barrier. This concept requires careful consideration, as its implications are 

profound. Clinicians surveyed in the Collaborative Approach to Reach Everyone with 

Familial Hypercholesterolemia (CARE-FH) trial at Geisinger believed that early ASCVD 

prevention was an essential part of their role in primary care and felt that screening for FH 

would support that role.15 However, this does not reflect other nationwide surveys among 

pediatricians and other primary care clinicians.3,54 While clinicians support early ASCVD 

prevention, existing multi-leveled barriers discussed previously contribute to this apparent 

disconnect: that clinicians are invested in ASCVD prevention, yet they are reluctant to 

prescribe medication if a significant risk factor is identified. The presence of conflicting 

clinical guidelines, concerns regarding safety of lipid-lowering therapies in children,54,55 

and fears of poor patient adherence to lab draws or treatment56 all contribute to this 

disconnect.

Solutions to these imagined challenges are like those discussed for overcoming real 

challenges. Targeted educational interventions that inform clinicians of the lack of consensus 

for best age to screen children for lipids can help remove the burden of this challenge. 

Without a best age to screen, clinicians can build trust and understanding with their patients 

by offering cholesterol screening when it is most convenient for children their families. 

Adequately tackling the misconception that clinicians have little interest in ASCVD 

prevention in children will take more effort, as it requires removing the barriers that prevent 

clinicians from acting upon this interest, including a lack of time in appointments and 

apprehension regarding patient costs and treatment.
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Implementation science and creating new solutions

Implementation science provides unique insights for how systems, clinicians, and patients 

have overcome some of these challenges while also providing guidance to remove those 

that remain. The IAS recently published evidence-based recommendations for using 

implementation science to inform best practices for FH identification and management on 

the basis that current guidelines provide little insight into effective strategies to improve 

FH identification and clinical care.36 This expert working group selected by the IAS 

as having expertise in FH evaluated the relevant literature and authored implementation 

recommendations scored according to class of recommendation and their corresponding 

levels of evidence.36 These recommendations intend to provide clinicians worldwide with 

evidence-based best practices on identifying and treating the greatest number of people 

living with FH.

Through multi-level engagements with clinically relevant stakeholders, including survey 

data, semi-structured interviews, observations in various clinical environments, and 

deliberative engagement sessions, the CARE-FH trial has developed an understanding of 

the current state of FH screening, diagnosis, and treatment within the health system.15 

Barriers identified in the CARE-FH study reflect many of those present in the literature. 

These included a lack of clinician knowledge and awareness of FH, high cost of genetic 

testing, inconvenience for patient testing, and insufficient time in visits for clinicians to 

adequately address FH and screening guidelines. In contrast, facilitators included the clarity 

of cholesterol screening guidelines and access to new lipid lowering therapies, namely the 

PCSK9 inhibitors.

These insights were used to develop an implementation strategies package that addressed the 

identified barriers within the Geisinger system while leveraging relevant facilitators, which 

will be rolled out to every primary care clinic in the system in a stepped-wedge design. 

The first iteration of the implementation strategies package included in-office clinician 

education regarding FH, patient notification of their need for cholesterol screening, clinician 

notification of a patient’s need for screening during an upcoming appointment, and clinical-

decision support tools to augment the workup of patients with suspected FH. This trial 

design allows for constant feedback from stakeholders and consequent improvement in the 

implementation strategies package delivered to each site, which may provide an adequate 

framework for considering new solutions to increase pediatric lipid screening.

Furthermore, understanding the sustainable qualities of currently existing lipid screening 

programs can help inform the development of new programs and solutions globally 

(Table 4). Sustainable programs have adequate buy-in from multi-level stakeholders (i.e. 

government, clinicians, and patients), sufficient human and financial resources to maintain 

the work, and demonstrate cost effectiveness. For example, the Dutch program lost its 

government funding after twenty years but analyses of the outcomes of the program and 

advocacy by Dutch patients and health care providers achieved partial reinstatement of 

funding. The development and implementation of new solutions to increase pediatric lipid 

screening can benefit from understanding the successes and shortcomings of many of these 

programs.
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These new solutions include opportunistic screening, newborn screening, point-of-care 

testing, screening by non-primary care health workers, and population-wide genetic 

screening (Table 5 and Fig. 1). Opportunistic screening provides a valuable avenue for 

increasing pediatric lipid screening rates, as capturing an individual’s lipid sample at non-

routine clinical touchpoints can improve FH identification. Addition of the most prevalent 

FH-causing variant in LDLR to newborn screening programming could provide vast clinical 

utility, both for identification and treatment of newborns, but also for cascade testing 

of their relatives. Point-of-care testing for cholesterol is a cost-effective, accessible, and 

accurate intervention for an initial screen in children that uses a capillary blood sample 

rather than traditional blood draw. While primary care clinicians bear the responsibility of 

screening children for lipids, other health care professionals are already well-positioned to 

assist. Pharmacists, workplace physicians, and optometry or ophthalmology colleagues can 

be impact players in ASCVD prevention and increase collaborative care efforts. Genetic 

testing services, both for commercial and scientific purposes, have continued to grow 

in popularity and provide further opportunity for increasing awareness of FH. However, 

while these commercial entities may provide valuable insight into one’s genetic health, any 

positive result requires follow-up testing from an accredited laboratory that can better inform 

changes in management. The United Kingdom’s Biobank and Geisinger’s MyCode initiative 

are other population-based screening tools that provide crucial insights and further direction 

into identifying FH and increasing awareness on a large scale.57,82

Conclusion

Despite a wealth of evidence demonstrating the pathogenesis of atherosclerosis and the 

expanding arsenal of lipid-lowering therapies shown to prevent and combat ASCVD, 

cholesterol screening rates remain low in children. Clinicians today are faced with numerous 

challenges, both concrete and imagined, that prevent them from acting upon their interest 

in disease prevention. Implementation science provides a pathway to create acceptable, 

feasible, and effective strategies to overcome these challenges and to act upon existing 

enablers within health systems. New solutions can be developed and pilot-tested with this 

methodology to observe for changes in screening rates.

The examples of the difficulties experienced with FH screening in the United States and the 

United Kingdom, two large countries with very different but complex health care systems, 

and the success experienced in the Netherlands, Norway, and Slovenia, other countries with 

adequate resources, highlights both the challenges that need to be overcome and pathways to 

success created by implementation research.
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Abbreviations:

AAP American Academy of Pediatrics

ACC American College of Cardiology

AHA American Heart Association

ASCVD Atherosclerotic cardiovascular disease

FH Familial hypercholesterolemia

IAS International Atherosclerosis Society

LDL-C Low density lipoprotein cholesterol

NHLBI National Heart, Lung, and Blood Institute

NIH National Institutes of Health

USPSTF United States Preventive Services Task Force
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Fig. 1. 
New solutions for pediatric lipid screening. The figure illustrates five proposed solutions 

to overcome the real and imagined barriers to pediatric lipid screening. Opportunistic 

screening of lipids can occur at any previously scheduled blood draw. Non-primary care 

health professionals, such as pharmacists, workplace physicians, and optometrists, can all 

play a role in identifying pediatric dyslipidemia through screening and physical exam. 

Point-of-care cholesterol testing can reduce blood draw anxiety among children and may 

provide a more accessible testing method. Population-wide genetic screening programs can 

include FH among its actionable results. Newborn screening programs can add common FH 

variants to identify cases early in life.

Schubert et al. Page 14

J Clin Lipidol. Author manuscript; available in PMC 2024 June 27.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Schubert et al. Page 15

Ta
b

le
 1

E
vo

lu
tio

n 
of

 U
ni

te
d 

St
at

es
 p

ed
ia

tr
ic

 li
pi

d 
sc

re
en

in
g 

re
co

m
m

en
da

tio
ns

.

G
ui

de
lin

e
R

ec
om

m
en

da
ti

on
 fo

r 
pe

di
at

ri
c 

lip
id

 s
cr

ee
ni

ng
R

ec
om

m
en

da
ti

on
 a

ga
in

st
 p

ed
ia

tr
ic

 li
pi

d 
sc

re
en

in
g

19
89

 A
A

P 
C

om
m

itt
ee

 o
n 

N
ut

ri
tio

n
Se

le
ct

iv
e 

sc
re

en
in

g 
of

 c
hi

ld
re

n 
2 

ye
ar

s 
an

d 
ol

de
r.25

19
92

 N
IH

 N
at

io
na

l 
C

ho
le

st
er

ol
 E

du
ca

tio
n 

Pa
ne

l
Se

le
ct

iv
e 

sc
re

en
in

g 
of

 c
hi

ld
re

n 
2 

ye
ar

s 
an

d 
ol

de
r.26

20
07

 U
SP

ST
F

Sp
ar

se
 in

fo
rm

at
io

n 
re

ga
rd

in
g 

th
e 

ep
id

em
io

lo
gy

 a
nd

 p
at

ho
ph

ys
io

lo
gy

 o
f 

“f
am

ili
al

 d
ys

lip
id

em
ia

.”
16

In
su

ff
ic

ie
nt

 e
vi

de
nc

e 
to

 s
cr

ee
n 

in
di

vi
du

al
s 

20
 y

ea
rs

 a
nd

 
yo

un
ge

r.16

20
11

 N
H

L
B

I 
/ A

A
P

U
ni

ve
rs

al
 s

cr
ee

ni
ng

 o
f 

ch
ild

re
n 

ag
ed

 9
–1

1 
an

d 
17

–2
1.

18

Ta
rg

et
ed

 s
cr

ee
ni

ng
 o

f 
ch

ild
re

n 
ag

ed
 2

–8
 o

r 
12

–1
6.

18

20
11

 N
L

A
U

ni
ve

rs
al

 s
cr

ee
ni

ng
 o

f 
ch

ild
re

n 
ag

ed
 9

–1
1 

w
ith

 a
ll 

pa
tie

nt
s 

sc
re

en
ed

 b
y 

ag
e 

20
.27

Se
le

ct
iv

e 
sc

re
en

in
g 

be
gi

nn
in

g 
at

 a
ge

 2
.27

20
14

 A
A

P 
B

ri
gh

t F
ut

ur
es

E
nd

or
se

s 
20

11
 N

H
L

B
I 

/ A
A

P 
re

co
m

m
en

da
tio

ns
.28

20
15

 N
L

A
Se

le
ct

iv
e 

sc
re

en
in

g 
of

 c
hi

ld
re

n 
2 

ye
ar

s 
an

d 
ol

de
r.29

20
16

 U
SP

ST
F

U
ni

ve
rs

al
 s

cr
ee

ni
ng

 o
f 

ch
ild

re
n 

ag
ed

 9
–1

1 
an

d 
at

 2
0 

ye
ar

s 
ol

d.
29

Fi
rs

t m
en

tio
n 

of
 e

xp
an

de
d 

de
ta

ils
 o

n 
th

e 
tw

o 
m

os
t c

om
m

on
 f

or
m

s 
of

 d
ys

lip
id

em
ia

 in
 c

hi
ld

re
n:

 F
H

 
an

d 
“m

ul
ti-

fa
ct

or
ia

l d
ys

lip
id

em
ia

.”
1,

16
,1

7

In
su

ff
ic

ie
nt

 e
vi

de
nc

e 
to

 s
cr

ee
n 

in
di

vi
du

al
s 

20
 y

ea
rs

 a
nd

 
yo

un
ge

r.17

20
17

 A
A

C
E

 / 
A

C
E

Se
le

ct
iv

e 
sc

re
en

in
g 

of
 c

hi
ld

re
n 

at
 a

ge
s 

un
de

r 
3,

 b
et

w
ee

n 
9 

an
d 

11
, a

nd
 a

t 1
8.

Pa
tie

nt
s 

ol
de

r 
th

an
 1

6 
sh

ou
ld

 b
e 

sc
re

en
ed

 e
ve

ry
 5

 y
ea

rs
.

E
nd

or
se

s 
pr

ev
io

us
 N

L
A

, A
A

P,
 a

nd
 N

H
L

B
I 

gu
id

el
in

es
 b

ut
 s

ta
te

s 
“u

ni
ve

rs
al

 s
cr

ee
ni

ng
 m

ay
 b

e 
re

as
on

ab
le

.”
30

20
18

 A
H

A
 / 

A
C

C
 m

ul
ti-

so
ci

et
y

Se
le

ct
iv

e 
sc

re
en

in
g 

of
 c

hi
ld

re
n 

2 
ye

ar
s 

an
d 

ol
de

r.19
U

ni
ve

rs
al

 s
cr

ee
ni

ng
 in

 c
hi

ld
re

n 
ag

es
 9

- 
to

 1
1-

 y
ea

rs
 o

ld
 a

nd
 

ag
ai

n 
at

 1
7-

 to
 2

1-
 y

ea
rs

 o
ld

 “
m

ay
 b

e 
re

as
on

ab
le

 g
iv

en
 th

e 
su

bs
ta

nt
ia

l b
en

ef
its

 o
f 

id
en

tif
yi

ng
 s

ev
er

e 
hy

pe
rc

ho
le

st
er

ol
em

ia
 …

 
in

cl
ud

in
g 

FH
, a

nd
 p

os
si

bl
e 

be
ne

fi
ts

 o
f 

lif
es

ty
le

 c
ou

ns
el

in
g 

fo
r 

m
ul

ti-
fa

ct
or

ia
l d

ys
lip

id
em

ia
s.

”19

20
23

 U
SP

ST
F

In
cl

ud
es

 d
et

ai
ls

 o
f 

“F
H

 p
re

va
le

nc
e,

 p
ol

yg
en

ic
 v

ar
ia

nt
s,

 a
nd

 h
ea

lth
 o

ut
co

m
es

.”
1

In
su

ff
ic

ie
nt

 e
vi

de
nc

e 
to

 s
cr

ee
n 

in
di

vi
du

al
s 

20
 y

ea
rs

 a
nd

 y
ou

ng
er

.1

A
bb

re
vi

at
io

ns
: A

m
er

ic
an

 A
ca

de
m

y 
of

 P
ed

ia
tr

ic
s 

(A
A

P)
; N

at
io

na
l I

ns
tit

ut
es

 o
f 

H
ea

lth
 (

N
IH

);
 U

ni
te

d 
St

at
es

 P
re

ve
nt

iv
e 

Se
rv

ic
es

 T
as

k 
Fo

rc
e 

(U
SP

ST
F)

; N
at

io
na

l H
ea

rt
, L

un
g,

 a
nd

 B
lo

od
 I

ns
tit

ut
e 

(N
H

L
B

I)
; 

N
at

io
na

l L
ip

id
 A

ss
oc

ia
tio

n 
(N

L
A

);
 A

m
er

ic
an

 A
ss

oc
ia

tio
n 

of
 C

lin
ic

al
 E

nd
oc

ri
no

lo
gi

st
s 

(A
A

C
E

);
 A

m
er

ic
an

 C
ol

le
ge

 o
f 

E
nd

oc
ri

no
lo

gy
 (

A
C

E
);

 A
m

er
ic

an
 H

ea
rt

 A
ss

oc
ia

tio
n 

(A
H

A
);

 A
m

er
ic

an
 C

ol
le

ge
 o

f 
C

ar
di

ol
og

y 
(A

C
C

).

J Clin Lipidol. Author manuscript; available in PMC 2024 June 27.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Schubert et al. Page 16

Ta
b

le
 2

R
ea

l b
ar

ri
er

s 
an

d 
co

rr
es

po
nd

in
g 

so
lu

tio
ns

 to
 in

cr
ea

se
 p

ed
ia

tr
ic

 li
pi

d 
sc

re
en

in
g.

E
xi

st
in

g 
ch

al
le

ng
es

E
vi

de
nc

e
C

ur
re

nt
 a

nd
 p

ro
po

se
d 

so
lu

ti
on

s

Sy
st

em
-

le
ve

l
Se

le
ct

iv
e 

sc
re

en
in

g
N

ea
rl

y 
50

%
 o

f 
ch

ild
re

n 
id

en
tif

ie
d 

as
 h

av
in

g 
dy

sl
ip

id
em

ia
 in

 th
e 

C
A

R
D

IA
C

 s
tu

dy
 

di
d 

no
t h

av
e 

a 
po

si
tiv

e 
fa

m
ily

 h
is

to
ry

 f
or

 c
ar

di
ov

as
cu

la
r 

di
se

as
e.

38

E
st

im
at

ed
 3

0–
60

%
 o

f 
ch

ild
re

n 
w

ith
 d

ys
lip

id
em

ia
 w

ou
ld

 n
ot

 b
e 

id
en

tif
ie

d 
if

 u
si

ng
 

se
le

ct
iv

e 
sc

re
en

in
g 

gu
id

an
ce

 f
ro

m
 2

00
7 

U
SP

ST
F 

re
co

m
m

en
da

tio
n 

st
at

em
en

t.73

U
.S

. p
ed

ia
tr

ic
ia

ns
 r

ep
or

te
d 

sc
re

en
in

g 
fo

r 
lip

id
s 

in
 9

- 
to

 1
1-

 y
ea

r 
ol

d 
ch

ild
re

n 
w

ith
 

ob
es

ity
 (

82
%

) 
or

 f
am

ily
 h

is
to

ry
 o

f 
ca

rd
io

va
sc

ul
ar

 d
is

ea
se

 (
61

%
) 

m
os

t/s
om

e/
al

l o
f 

th
e 

tim
e,

 c
om

pa
re

d 
to

 3
2%

 o
f 

th
e 

tim
e 

in
 h

ea
lth

y 
ch

ild
re

n.
54

U
ni

ve
rs

al
, s

el
ec

tiv
e,

 a
nd

 o
pp

or
tu

ni
st

ic
 s

cr
ee

ni
ng

 s
tr

at
eg

ie
s 

ca
n 

al
l b

e 
em

pl
oy

ed
 to

 id
en

tif
y 

FH
 c

as
es

, w
ith

 c
as

ca
de

 te
st

in
g 

im
pl

em
en

te
d 

th
er

ea
ft

er
 to

 
id

en
tif

y 
af

fe
ct

ed
 r

el
at

iv
es

.36

C
re

at
io

n 
of

 F
H

 s
cr

ee
ni

ng
 p

ro
gr

am
s 

in
 p

ri
m

ar
y 

ca
re

.15

A
dd

iti
on

 o
f 

m
os

t c
om

m
on

 F
H

 v
ar

ia
nt

s 
to

 n
ew

bo
rn

 s
cr

ee
ni

ng
.64

,7
2

A
da

pt
at

io
n 

of
 p

op
ul

at
io

n-
ba

se
d 

ge
ne

tic
 s

cr
ee

ni
ng

 f
or

 a
ct

io
na

bl
e 

co
nd

iti
on

s57
 

is
 c

os
t-

ef
fe

ct
iv

e 
fo

r 
pa

re
nt

-c
hi

ld
 F

H
 s

cr
ee

ni
ng

.69

Fa
st

in
g 

st
at

us
C

ro
ss

-s
ec

tio
na

l s
tu

dy
 o

f 
12

,0
00

 c
hi

ld
re

n:
 N

on
-f

as
tin

g 
ch

ild
re

n 
ha

d 
an

 a
ve

ra
ge

 
7 

m
g/

dL
 h

ig
he

r 
tr

ig
ly

ce
ri

de
s 

th
an

 th
os

e 
w

ho
 c

om
pl

et
ed

 a
n 

ei
gh

t h
ou

r 
fa

st
; n

o 
cl

in
ic

al
ly

 s
ig

ni
fi

ca
nt

 c
ha

ng
es

 b
et

w
ee

n 
T

C
, L

D
L

-C
, H

D
L

-C
.40

Fa
m

ily
 p

hy
si

ci
an

s 
m

ay
 u

se
 a

 c
hi

ld
’s

 n
on

-f
as

tin
g 

st
at

us
 a

s 
re

as
on

 to
 f

or
go

 
ch

ol
es

te
ro

l s
cr

ee
ni

ng
 in

 c
om

pa
ri

so
n 

to
 p

ed
ia

tr
ic

ia
ns

.20

R
em

ov
al

 o
f 

fa
st

in
g 

st
at

us
 f

ro
m

 c
lin

ic
al

 r
ec

om
m

en
da

tio
ns

 a
nd

 s
cr

ee
ni

ng
 

gu
id

el
in

es
.19

,4
1–

43
,7

4

Ta
rg

et
ed

 e
du

ca
tio

n 
re

ga
rd

in
g 

no
n-

cl
in

ic
al

ly
 s

ig
ni

fi
ca

nt
 d

if
fe

re
nc

es
 b

et
w

ee
n 

fa
st

in
g 

an
d 

no
n-

fa
st

in
g 

lip
id

 s
am

pl
es

.
C

ol
le

ct
 li

pi
ds

 a
t i

ni
tia

l p
ri

m
ar

y 
ca

re
 v

is
it 

to
 e

nc
ou

ra
ge

 f
am

ily
 c

om
pl

ia
nc

e.

C
lin

ic
ia

n-
le

ve
l

In
su

ff
ic

ie
nt

 ti
m

e
In

cr
ea

si
ng

 p
re

va
le

nc
e 

of
 m

en
ta

l h
ea

lth
 is

su
es

 f
or

 p
ed

ia
tr

ic
 v

is
its

.44
,4

5

N
on

-p
at

ie
nt

 f
ac

in
g 

re
sp

on
si

bi
lit

ie
s 

ta
ke

 a
w

ay
 f

ro
m

 p
at

ie
nt

 c
ar

e.
46

,4
7

O
pp

or
tu

ni
st

ic
 s

cr
ee

ni
ng

 m
ea

su
re

s:
 “

pi
gg

yb
ac

ki
ng

” 
la

bo
ra

to
ry

 s
am

pl
es

 o
n 

ot
he

r 
re

qu
ir

ed
 te

st
in

g 
at

 a
ge

s 
1–

2,
75

 s
cr

ee
ni

ng
 b

y 
no

n-
pr

im
ar

y 
ca

re
 h

ea
lth

 
pr

of
es

si
on

al
s.

15
,6

0,
76

Po
in

t-
of

-c
ar

e 
te

st
in

g 
ou

ts
id

e 
th

e 
cl

in
ic

ia
n’

s 
of

fi
ce

.77

L
im

ite
d 

FH
 

kn
ow

le
dg

e
G

ap
s 

in
 F

H
 a

w
ar

en
es

s 
an

d 
kn

ow
le

dg
e 

ex
is

t a
cr

os
s 

th
e 

gl
ob

e.
49

,5
1

Fo
cu

se
d 

ed
uc

at
io

na
l i

nt
er

ve
nt

io
ns

 r
eg

ar
di

ng
 u

pd
at

ed
 s

cr
ee

ni
ng

 g
ui

de
lin

es
 c

an
 

im
pr

ov
e 

lip
id

 s
cr

ee
ni

ng
 r

at
es

.59

Pr
im

ar
y 

ca
re

 c
lin

ic
ia

ns
 a

nd
 c

ar
di

ol
og

is
ts

 m
ay

 n
ot

 id
en

tif
y 

an
d 

tr
ea

t h
et

er
oz

yg
ou

s 
FH

 a
t a

n 
op

tim
al

 le
ve

l.52
O

nl
in

e 
m

od
ul

es
 d

el
iv

er
 e

vi
de

nc
e-

ba
se

d 
pr

ac
tic

es
 to

 c
lin

ic
ia

ns
 to

 in
cr

ea
se

 
aw

ar
en

es
s 

of
 c

lin
ic

al
 p

ro
bl

em
s.

58

In
cl

us
io

n 
of

 p
ed

ia
tr

ic
 li

pi
d 

sc
re

en
in

g 
as

 q
ua

lit
y 

m
et

ri
c.

15

Ph
ys

ic
al

 o
ff

ic
e

Pe
di

at
ri

ci
an

s 
re

po
rt

ed
 th

at
 a

da
pt

in
g 

cl
in

ic
al

 w
or

kf
lo

w
 to

 c
om

pl
y 

w
ith

 u
pd

at
ed

 
gu

id
el

in
es

 w
as

 a
 b

ar
ri

er
 to

 s
cr

ee
ni

ng
.48

Sc
re

en
 c

hi
ld

re
n 

at
 s

ch
oo

l a
s 

se
en

 in
 th

e 
A

us
tr

ia
n 

na
tio

na
l p

ro
gr

am
,33

 th
e 

C
A

R
D

IA
C

 s
tu

dy
,38

 a
nd

 th
e 

E
A

R
L

IE
 s

tu
dy

.35

Po
in

t-
of

-c
ar

e 
te

st
in

g 
ou

ts
id

e 
th

e 
cl

in
ic

ia
n’

s 
of

fi
ce

.77

A
pp

re
he

ns
io

n 
of

 
tr

ea
tin

g 
pe

di
at

ri
c 

dy
sl

ip
id

em
ia

C
lin

ic
ia

n 
he

si
ta

nc
y 

to
 p

re
sc

ri
be

 li
pi

d-
lo

w
er

in
g 

m
ed

ic
at

io
n 

to
 c

hi
ld

re
n,

54
,5

5  
de

sp
ite

 
en

do
rs

em
en

t o
f 

st
at

in
 u

se
 in

 c
hi

ld
re

n 
by

 m
ul

ti-
so

ci
et

y 
gu

id
el

in
es

 a
nd

 e
vi

de
nc

e 
of

 
th

ei
r 

sa
fe

ty
 in

 c
hi

ld
re

n.
7,

19

D
is

co
m

fo
rt

 to
 p

re
sc

ri
be

 li
pi

d-
lo

w
er

in
g 

th
er

ap
ie

s 
in

cl
ud

es
 p

at
ie

nt
 c

om
pl

ex
ity

, 
lif

el
on

g 
co

st
 o

f 
m

ed
ic

at
io

ns
, a

nd
 p

er
ce

iv
ed

 p
at

ie
nt

 r
ef

us
al

 o
f 

tr
ea

tm
en

t.56

Ta
rg

et
ed

 e
du

ca
tio

n 
fo

r 
bo

th
 c

lin
ic

ia
ns

 a
nd

 p
at

ie
nt

s 
re

ga
rd

in
g 

th
e 

us
e,

 c
os

t, 
an

d 
po

te
nt

ia
l s

id
e 

ef
fe

ct
s 

of
 li

pi
d-

lo
w

er
in

g 
th

er
ap

ie
s 

in
 c

hi
ld

re
n.

A
bb

re
vi

at
io

ns
: U

ni
te

d 
St

at
es

 P
re

ve
nt

iv
e 

Se
rv

ic
es

 T
as

k 
Fo

rc
e 

(U
SP

ST
F)

; f
am

ili
al

 h
yp

er
ch

ol
es

te
ro

le
m

ia
 (

FH
);

 to
ta

l c
ho

le
st

er
ol

 (
T

C
);

 lo
w

 d
en

si
ty

 li
po

pr
ot

ei
n-

ch
ol

es
te

ro
l (

L
D

L
-C

);
 h

ig
h 

de
ns

ity
 li

po
pr

ot
ei

n-
ch

ol
es

te
ro

l (
H

D
L

-C
).

J Clin Lipidol. Author manuscript; available in PMC 2024 June 27.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Schubert et al. Page 17

Ta
b

le
 3

Im
ag

in
ed

 b
ar

ri
er

s,
 c

on
tr

ar
y 

ev
id

en
ce

, a
nd

 c
or

re
sp

on
di

ng
 s

ol
ut

io
ns

 to
 in

cr
ea

se
 p

ed
ia

tr
ic

 li
pi

d 
sc

re
en

in
g.

Im
ag

in
ed

 c
ha

lle
ng

es
C

on
tr

ar
y 

ev
id

en
ce

P
ro

po
se

d 
so

lu
ti

on
s

E
xi

st
en

ce
 o

f 
a 

be
st

 a
ge

 
to

 s
cr

ee
n 

fo
r 

lip
id

s
FH

 E
xp

er
t G

ro
up

 h
as

 e
nd

or
se

d 
“c

hi
ld

ho
od

” 
as

 th
e 

be
st

 ti
m

e 
to

 s
cr

ee
n 

fo
r 

lip
id

s 
in

 c
hi

ld
re

n.
80

N
o 

ev
id

en
ce

 s
ug

ge
st

in
g 

an
 o

pt
im

al
 a

ge
 to

 s
cr

ee
n 

ch
ild

re
n 

fo
r 

lip
id

s.
78

,7
9

M
ul

tip
le

 tr
ia

ls
 in

ve
st

ig
at

in
g 

FH
 s

cr
ee

ni
ng

 in
 c

hi
ld

re
n:

 
Sl

ov
en

ia
n 

un
iv

er
sa

l p
ro

gr
am

4 :
 5

–6
 y

ea
rs

 o
ld

FH
 K

id
s 

A
us

tr
ia

 (
A

us
tr

ia
)33

: 5
–7

 y
ea

rs
 o

ld
Fr

1d
ol

in
-T

ri
al

 (
G

er
m

an
y)

81
: 2

- 
to

 6
-y

ea
rs

 o
ld

V
R

O
N

I 
st

ud
y34

 (
G

er
m

an
y)

: 5
- 

to
 1

4-
ye

ar
s 

ol
d

E
A

R
L

IE
 s

tu
dy

35
 (

B
el

gi
um

):
 7

- 
to

 1
2-

ye
ar

s 
ol

d
C

hi
ld

-p
ar

en
t F

H
 s

cr
ee

ni
ng

 in
 th

e 
U

K
65

,6
6 :

 1
3 

m
on

th
s 

ol
d

M
et

a-
an

al
ys

is
 f

ou
nd

 8
8%

 o
f 

in
di

vi
du

al
s 

w
ith

 F
H

 c
ou

ld
 b

e 
id

en
tif

ie
d 

th
ro

ug
h 

ro
ut

in
e 

lip
id

 te
st

in
g 

be
tw

ee
n 

1 
an

d 
9 

ye
ar

s 
ol

d.
39

Ta
rg

et
ed

 e
du

ca
tio

n 
re

ga
rd

in
g 

la
ck

 o
f 

be
st

 a
ge

 to
 s

cr
ee

n.
E

nc
ou

ra
ge

 c
lin

ic
ia

ns
 to

 s
cr

ee
n 

ch
ild

re
n 

w
he

n 
it 

is
 m

os
t c

on
ve

ni
en

t f
or

 th
e 

in
di

vi
du

al
 a

nd
 th

ei
r 

fa
m

ily
.

Po
or

 p
hy

si
ci

an
 in

te
re

st
 

in
 A

SC
V

D
 p

re
ve

nt
io

n
C

lin
ic

ia
ns

 in
 C

A
R

E
-F

H
 tr

ia
l r

ep
or

te
d 

ea
rl

y 
A

SC
V

D
 p

re
ve

nt
io

n 
as

 a
n 

es
se

nt
ia

l c
om

po
ne

nt
 o

f 
th

ei
r 

pr
im

ar
y 

ca
re

 p
ra

ct
ic

e.
15

Tw
o-

th
ir

ds
 o

f 
su

rv
ey

ed
 C

an
ad

ia
n 

pe
di

at
ri

ci
an

s 
di

sa
gr

ee
d 

or
 s

tr
on

gl
y 

di
sa

gr
ee

d 
w

ith
 li

pi
d 

sc
re

en
in

g 
be

fo
re

 p
ub

er
ty

 o
r 

la
te

 
ad

ol
es

ce
nc

e 
in

 o
th

er
w

is
e 

he
al

th
y 

ch
ild

re
n.

3

N
ea

rl
y 

a 
qu

ar
te

r 
of

 s
ur

ve
ye

d 
pe

di
at

ri
ci

an
s 

in
 th

e 
U

ni
te

d 
St

at
es

 r
ep

or
te

d 
ch

ol
es

te
ro

l s
cr

ee
ni

ng
 in

 h
ea

lth
y 

ch
ild

re
n 

as
 a

 lo
w

 p
ri

or
ity

.54

A
dd

re
ss

 th
e 

ba
rr

ie
rs

 th
at

 p
re

ve
nt

 
cl

in
ic

ia
ns

 f
ro

m
 a

ct
in

g 
up

on
 th

ei
r 

in
te

re
st

 in
 A

SC
V

D
 p

re
ve

nt
io

n.

A
bb

re
vi

at
io

ns
: f

am
ili

al
 h

yp
er

ch
ol

es
te

ro
le

m
ia

 (
FH

);
 U

ni
te

d 
K

in
gd

om
 (

U
K

);
 lo

w
 d

en
si

ty
 li

po
pr

ot
ei

n-
ch

ol
es

te
ro

l (
L

D
L

-C
);

 a
th

er
os

cl
er

ot
ic

 c
ar

di
ov

as
cu

la
r 

di
se

as
e 

(A
SC

V
D

).

J Clin Lipidol. Author manuscript; available in PMC 2024 June 27.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Schubert et al. Page 18

Ta
b

le
 4

Su
st

ai
na

bi
lit

y 
of

 s
el

ec
t l

ip
id

 s
cr

ee
ni

ng
 p

ro
gr

am
s.

Sc
re

en
in

g 
pr

og
ra

m
Y

ea
rs

P
ro

gr
am

 s
ta

tu
s

D
et

ai
ls

 a
nd

 c
on

cl
us

io
ns

Sl
ov

en
ia

: U
ni

ve
rs

al
 s

cr
ee

ni
ng

19
94

 –
 P

re
se

nt
Su

st
ai

ne
d

L
aw

 h
as

 r
eq

ui
re

d 
ch

ol
es

te
ro

l t
es

tin
g 

in
 a

ll 
in

di
vi

du
al

s.
4,

83

N
et

he
rl

an
ds

: F
H

 c
as

ca
de

 s
cr

ee
ni

ng
19

94
–2

01
4;

 P
re

se
nt

Su
st

ai
ne

d
G

ov
er

nm
en

t f
un

de
d 

fr
om

 1
99

4 
to

 2
01

4.
 B

ri
ef

 h
ia

tu
s 

in
 2

01
4 

af
te

r 
lo

ss
 o

f 
fu

nd
in

g.
 T

he
 p

ro
gr

am
 w

as
 

de
m

on
st

ra
te

d 
as

 c
os

t-
ef

fe
ct

iv
e,

 f
un

di
ng

 w
as

 r
ei

ns
ta

te
d,

 a
nd

 it
 c

on
tin

ue
s 

to
 o

pe
ra

te
 to

da
y.

83
–8

5

N
or

w
ay

: F
H

 c
as

ca
de

 s
cr

ee
ni

ng
19

91
 –

 P
re

se
nt

Su
st

ai
ne

d
G

ov
er

nm
en

t f
un

de
d.

86
,8

7

U
ni

te
d 

K
in

gd
om

: C
hi

ld
-p

ar
en

t F
H

 
sc

re
en

in
g

20
12

 –
 2

01
565

; P
re

se
nt

88
E

ar
ly

 s
ta

ge
s

A
im

s 
to

 s
cr

ee
n 

10
,0

00
 c

hi
ld

re
n 

by
 O

ct
ob

er
 2

02
4 

an
d 

w
ill

 r
ol

l-
ou

t n
at

io
nw

id
e 

th
er

ea
ft

er
.65

,6
6,

88

A
us

tr
ia

: F
H

 K
id

s 
A

us
tr

ia
20

17
Pi

lo
t

Pe
rf

or
m

in
g 

ch
ol

es
te

ro
l s

cr
ee

ni
ng

 a
s 

pa
rt

 o
f 

sc
ho

ol
 e

nt
ry

 e
xa

m
in

at
io

n 
w

as
 s

uc
ce

ss
fu

l a
nd

 v
ie

w
ed

 a
s 

“p
os

si
bl

e”
 in

 th
e 

fu
tu

re
.33

,8
9

G
er

m
an

y:
 F

r1
do

lin
-T

ri
al

20
16

 –
 2

02
1

Pi
lo

t
D

ir
ec

t L
D

L
-C

 m
ea

su
re

m
en

t i
n 

pr
es

ch
oo

le
rs

 d
ur

in
g 

co
m

pu
ls

or
y 

ex
am

in
at

io
n 

w
as

 “
pr

ac
tic

ab
le

 a
nd

 d
el

iv
er

s 
re

lia
bl

e 
in

fo
rm

at
io

n.
”81

G
er

m
an

y:
 V

R
O

N
I 

st
ud

y
20

21
 –

 2
02

4
Pi

lo
t

C
ur

re
nt

ly
 u

nd
er

w
ay

.34

B
el

gi
um

: E
A

R
L

IE
 s

tu
dy

20
21

 –
 2

02
3

Pi
lo

t
R

ec
en

tly
 c

om
pl

et
ed

 w
ith

 c
on

cl
us

io
ns

 p
en

di
ng

.35

A
bb

re
vi

at
io

ns
: f

am
ili

al
 h

yp
er

ch
ol

es
te

ro
le

m
ia

 (
FH

);
 lo

w
 d

en
si

ty
 li

po
pr

ot
ei

n-
ch

ol
es

te
ro

l (
L

D
L

-C
).

J Clin Lipidol. Author manuscript; available in PMC 2024 June 27.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Schubert et al. Page 19

Ta
b

le
 5

R
at

io
na

le
 f

or
 n

ew
 s

ol
ut

io
ns

 to
 in

cr
ea

se
 p

ed
ia

tr
ic

 li
pi

d 
sc

re
en

in
g.

So
lu

ti
on

R
at

io
na

le
P

ot
en

ti
al

 fo
r 

im
pl

em
en

ta
ti

on
 s

ci
en

ce

O
pp

or
tu

ni
st

ic
 

sc
re

en
in

g
Pr

om
ot

es
 a

dd
iti

on
 o

f 
lip

id
 s

cr
ee

n 
on

 to
p 

of
 p

re
vi

ou
sl

y 
sc

he
du

le
d 

la
bo

ra
to

ry
 w

or
k.

Se
rv

es
 a

s 
an

 e
nt

ry
 p

oi
nt

 in
 a

ss
es

si
ng

 a
 c

hi
ld

’s
 A

SC
V

D
 r

is
k.

A
A

P’
s 

re
co

m
m

en
da

tio
n 

to
 s

cr
ee

n 
fo

r 
le

ad
 a

nd
 a

ne
m

ia
 b

et
w

ee
n 

ag
es

 1
–2

 p
ro

vi
de

s 
op

po
rt

un
ity

 to
 a

dd
 c

ho
le

st
er

ol
, a

m
on

g 
ot

he
r 

B
ri

gh
t F

ut
ur

es
 b

en
ch

m
ar

ks
.75

Id
en

tif
y 

op
tim

al
 to

uc
hp

oi
nt

s 
th

at
 f

ac
ili

ta
te

 o
pp

or
tu

ni
st

ic
 s

cr
ee

ni
ng

 f
or

 c
ho

le
st

er
ol

.
C

ol
le

ct
 b

lo
od

 s
am

pl
e 

fo
r 

op
po

rt
un

is
tic

 s
cr

ee
ni

ng
 in

 c
om

pl
ia

nc
e 

w
ith

 s
ys

te
m

 o
r 

pr
ac

tic
e 

pr
ot

oc
ol

.
E

va
lu

at
io

n 
of

 p
at

ie
nt

-c
en

te
re

d 
m

ea
su

re
s,

 in
cl

ud
in

g 
“c

ho
le

st
er

ol
 p

as
sp

or
ts

” 
th

at
 

en
co

ur
ag

e 
sc

re
en

in
g 

at
 v

ar
io

us
 li

fe
 m

ile
st

on
es

, a
s 

ac
ce

pt
ab

le
, a

pp
ro

pr
ia

te
, o

r 
fe

as
ib

le
.90

N
ew

bo
rn

 s
cr

ee
ni

ng
A

 m
ut

at
io

n 
in

 L
D

L
R

 w
as

 id
en

tif
ie

d 
as

 th
e 

m
os

t c
om

m
on

 c
au

se
 o

f 
FH

 in
 c

hi
ld

re
n 

in
 e

ig
ht

 
E

ur
op

ea
n 

co
un

tr
ie

s.
91

A
dd

iti
on

 o
f 

m
os

t c
om

m
on

 F
H

-c
au

si
ng

 m
ut

at
io

n 
in

 L
D

L
R

 c
ou

ld
 id

en
tif

y 
ne

w
 c

as
es

 a
nd

 
pr

om
ot

e 
ca

sc
ad

e 
sc

re
en

in
g.

E
va

lu
at

io
n 

of
 p

ar
en

ta
l o

pi
ni

on
s 

of
 a

dd
in

g 
FH

 to
 C

an
ad

ia
n 

ne
w

bo
rn

 s
cr

ee
ni

ng
 w

as
 

vi
ew

ed
 f

av
or

ab
ly

 f
or

 e
ar

ly
 d

ia
gn

os
is

, i
ni

tia
tio

n 
of

 li
fe

st
yl

e 
m

od
if

ic
at

io
ns

, a
nd

 th
e 

ab
ili

ty
 to

 s
cr

ee
n 

fa
m

ily
 m

em
be

rs
 f

or
 F

H
.72

Pa
re

nt
al

 c
on

ce
rn

 o
ve

r 
tr

ea
tm

en
t d

el
ay

, p
oo

r 
kn

ow
le

dg
e 

of
 F

H
, a

nd
 s

tig
m

a 
su

rr
ou

nd
in

g 
di

ag
no

si
s 

w
er

e 
id

en
tif

ie
d 

ne
ga

tiv
es

.72

T
he

 U
ni

te
d 

K
in

gd
om

 a
nn

ou
nc

ed
 p

la
ns

 f
or

 a
 n

ew
bo

rn
 w

ho
le

 g
en

om
e 

se
qu

en
ci

ng
 

pr
og

ra
m

 to
 id

en
tif

y 
tr

ea
ta

bl
e 

in
he

ri
te

d 
di

so
rd

er
s,

 a
nd

 o
ne

 a
na

ly
si

s 
fo

un
d 

th
at

 F
H

 
m

ee
ts

 in
cl

us
io

n 
cr

ite
ri

a 
fo

r 
su

ch
 a

 p
ro

gr
am

.64

Po
in

t-
of

-c
ar

e 
te

st
in

g
Tw

o 
co

m
m

er
ci

al
 p

oi
nt

-o
f-

ca
re

 te
st

in
g 

m
et

ho
ds

 a
re

 c
ur

re
nt

ly
 u

se
d 

in
 th

e 
U

.S
.37

M
ul

tip
le

 tr
ia

ls
 h

av
e 

us
ed

 c
ap

ill
ar

y 
sa

m
pl

in
g 

fo
r 

th
ei

r 
da

ta
 c

ol
le

ct
io

n.
34

,6
5,

81

Po
in

t-
of

-c
ar

e 
te

st
in

g 
ca

n 
pr

ov
id

e 
cl

in
ic

al
ly

 s
im

ila
r 

m
et

ri
cs

77
 a

nd
 g

re
at

er
 a

cc
es

si
bi

lit
y76

 

co
m

pa
re

d 
to

 tr
ad

iti
on

al
 b

lo
od

 d
ra

w
s.

E
va

lu
at

io
n 

of
 b

ot
h 

cl
in

ic
ia

n 
an

d 
pa

tie
nt

 a
tti

tu
de

s 
co

nc
er

ni
ng

 p
oi

nt
-o

f-
ca

re
 te

st
in

g
Fe

as
ib

ili
ty

 o
f 

us
in

g 
po

in
t-

of
-c

ar
e 

te
st

in
g 

in
 n

on
-c

lin
ic

al
 s

pa
ce

s,
 in

cl
ud

in
g 

at
 h

om
e 

or
 s

ch
oo

l.
In

te
gr

at
io

n 
of

 m
et

ho
ds

 f
ro

m
 s

tu
di

es
 u

si
ng

 p
oi

nt
-o

f-
ca

re
 te

st
in

g 
as

 a
 f

ir
st

-s
te

p 
in

 
lip

id
 s

cr
ee

ni
ng

 c
an

 in
fo

rm
 f

ut
ur

e 
sc

re
en

in
g 

pr
og

ra
m

s.
81

R
ol

e 
of

 n
on

-
pr

im
ar

y 
ca

re
 h

ea
lth

 
pr

of
es

si
on

al
s

Ph
ar

m
ac

is
ts

 c
an

 s
cr

ee
n,

 id
en

tif
y,

 a
nd

 e
du

ca
te

 p
at

ie
nt

s 
w

ith
 F

H
.60

,9
2

W
or

kp
la

ce
 p

hy
si

ci
an

s 
co

ul
d 

sc
re

en
 f

or
 c

ho
le

st
er

ol
 a

s 
pa

rt
 o

f 
an

nu
al

 w
el

ln
es

s 
ph

ys
ic

al
s 

or
 

co
ul

d 
in

ce
nt

iv
iz

e 
sc

re
en

in
g 

fo
r 

lo
w

er
 in

su
ra

nc
e 

co
st

s.
O

pt
om

et
ri

st
s 

an
d 

op
ht

ha
lm

ol
og

is
ts

 c
an

 id
en

tif
y 

FH
 s

tig
m

at
a 

an
d 

re
fe

r 
pa

tie
nt

s 
fo

r 
lip

id
 

te
st

in
g.

E
xp

lo
ra

tio
n 

of
 a

tti
tu

de
s 

of
 n

on
-p

ri
m

ar
y 

ca
re

 h
ea

lth
 p

ro
fe

ss
io

na
ls

 c
on

ce
rn

in
g 

th
ei

r 
ro

le
 in

 A
SC

V
D

 p
re

ve
nt

io
n.

Po
pu

la
tio

n-
w

id
e 

ge
ne

tic
 s

cr
ee

ni
ng

23
an

dM
e 

ge
ne

tic
 te

st
in

g 
se

rv
ic

e 
pr

es
en

tly
 a

ss
es

se
s 

fo
r 

24
 k

no
w

n 
pa

th
og

en
ic

 v
ar

ia
nt

s 
in

 
L

D
L

R
 a

nd
 A

PO
B

 g
en

es
.93

G
ei

si
ng

er
’s

 M
yC

od
e57

 a
nd

 th
e 

U
ni

te
d 

K
in

gd
om

’s
 B

io
ba

nk
82

 p
ro

vi
de

 k
ey

 p
op

ul
at

io
n-

le
ve

l 
in

si
gh

ts
 in

to
 F

H
.

A
n 

es
tim

at
ed

 5
0–

75
%

 o
f 

ch
ild

re
n 

w
ith

 h
et

er
oz

yg
ou

s 
FH

 w
ou

ld
 n

ot
 b

e 
id

en
tif

ie
d 

th
ro

ug
h 

us
e 

of
 c

lin
ic

al
 c

ri
te

ri
a 

co
m

pa
re

d 
to

 a
 g

en
et

ic
 d

ia
gn

os
is

.94

E
xp

lo
ra

tio
n 

of
 p

at
ie

nt
 a

nd
 c

lin
ic

ia
n 

at
tit

ud
es

 a
nd

 e
xp

er
ie

nc
es

 w
ith

 g
en

et
ic

 te
st

in
g 

se
rv

ic
es

 to
 id

en
tif

y 
FH

.

A
bb

re
vi

at
io

ns
: a

th
er

os
cl

er
ot

ic
 c

ar
di

ov
as

cu
la

r 
di

se
as

e 
(A

SC
V

D
);

 A
m

er
ic

an
 A

ca
de

m
y 

of
 P

ed
ia

tr
ic

s 
(A

A
P)

; f
am

ili
al

 h
yp

er
ch

ol
es

te
ro

le
m

ia
 (

FH
);

 lo
w

 d
en

si
ty

 li
po

pr
ot

ei
n 

re
ce

pt
or

 (
L

D
L

R
);

 a
po

lip
op

ro
te

in
 B

 
(A

PO
B

).

J Clin Lipidol. Author manuscript; available in PMC 2024 June 27.


	History of pediatric lipid screening recommendations
	Real barriers to pediatric lipid screening
	Imagined barriers to pediatric lipid screening
	Implementation science and creating new solutions
	Conclusion
	References
	Fig. 1
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5

