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Objective To compare the number of children needed to screen to identify a case of childhood dyslipidemia and
estimate costs under universal vs targeted screening approaches.
Study design We constructed a decision-analytic model comparing the health system costs of universal vs tar-
geted screening for hyperlipidemia in US children aged 10 years over a 1-year time horizon. Targeted screening
was defined by family history: dyslipidemia in a parent and/or early cardiovascular disease in a first-degree rela-
tive. Prevalence of any hyperlipidemia (low-density lipoprotein [LDL] ≥130 mg/dL) and severe hyperlipidemia
(LDL ≥190 mg/dL or LDL ≥160 mg/dL with family history) were obtained from published estimates. Costs were es-
timated from the 2016 Maryland Medicaid fee schedule. We performed sensitivity analyses to evaluate the influ-
ence of key variables on the incremental cost per case detected.
Results For universal screening, the number needed to screen to identify 1 case was 12 for any hyperlipidemia
and 111 for severe hyperlipidemia. For targeted screening, the number needed to screen was 7 for any hyperlip-
idemia and 49 for severe hyperlipidemia. The incremental cost per case detected for universal compared with tar-
geted screening was $1980 for any hyperlipidemia and $32 170 for severe hyperlipidemia.
Conclusions Our model suggests that universal cholesterol screening detects hyperlipidemia at a low cost per
case, but may not be the most cost-efficient way to identify children with severe hyperlipidemia who are most likely
to benefit from treatment. (J Pediatr 2018;196:201-7).

O f cardiovascular disease risk factors, dyslipidemia is among the most prevalent, affecting 1 in 3 US adults.1 It is also
among the most treatable with strong evidence that cholesterol-lowering medication reduces cardiovascular disease
and mortality in adults.2 Because long-term cohort studies suggest that the atherosclerotic damage from high cho-

lesterol may begin in childhood and is generally progressive, early identification and treatment of dyslipidemia could be ben-
eficial for cardiovascular disease prevention.3

In 2014, the American Academy of Pediatrics changed their cholesterol screening guidelines from targeted to universal screen-
ing of children, following the guidance of an earlier expert panel from the National Heart, Lung, and Blood Institute (NHLBI).4,5

Previously, the American Academy of Pediatrics (AAP) and the NHLBI recommended screening of children with a family history
of dyslipidemia and/or early cardiovascular disease.However, targeted screening fails to detect 30%-60% of children with dyslipidemia.3

The expansion from targeted to universal screening has been controversial, given limited data on universal screening. Child-
hood dyslipidemia represents a range of diagnoses from familial dyslipidemia to obesity-related dyslipidemia, the natural his-
tories of which differ substantially. Few studies examine behavior change or health outcomes after universal childhood cholesterol
screening, and there are no estimates of cost consequences to the US health system.6 Decision analysis is the main strategy avail-
able to stakeholders when comparative trials are infeasible, such as a trial of universal vs targeted childhood screening where
decades-long follow-up would be needed. Our objective was to use decision-analysis techniques to compare the number of chil-
dren needed to screen to identify dyslipidemia and estimate the costs of universal
vs targeted screening for childhood dyslipidemia from a health systems perspective.

Methods

We constructed a decision-analytic model comparing the US health system costs
of universal vs targeted screening for dyslipidemia in children over a 1-year time
horizon. The model was based on the screening and management algorithm from
the NHLBI expert guidelines, which were the basis of the AAP recommendations
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From the 1Department of Gynecology and Obstetrics,
Johns Hopkins University School of Medicine, Baltimore,
MD; 2Department of Biostatistics and Bioinformatics,
Duke Global Health Institute, Duke University, Durham,
NC; 3Department of Non-communicable Disease
Epidemiology, London School of Hygiene and Tropical
Medicine, London, UK; 4McKusick-Nathans Institute of
Genetic Medicine, Department of Pediatrics, Johns
Hopkins University School of Medicine, Baltimore, MD;
5Harvard Medical School; and 6Department of General
Pediatrics, Boston Children’s Hospital, Boston, MA

The authors declare no conflicts of interest.

Portions of this study were presented at the
AcademyHealth Child Health Services Research Interest
Group meeting, June 13, 2015, Minneapolis, MN.

0022-3476/$ - see front matter. © 2018 Elsevier Inc. All rights

reserved.

https://doi.org10.1016/j.jpeds.2018.01.027

THE JOURNAL OF PEDIATRICS • www.jpeds.com ORIGINAL
ARTICLES

201

http://crossmark.crossref.org/dialog/?doi=10.1016/j.jpeds.2018.01.027&domain=pdf


(Figure).We simulated a cohort of all US children aged 10 years
old (4.1 million children) undergoing universal or targeted
screening.7 Children are recommended to undergo screening
once during the age range of 9-11 years. Under the universal
screening simulation, all children receive screening and proceed
through the decision-analytic model, which includes follow-
up testing and initial treatment decisions. Under the targeted
screening simulation, only children with a positive family history
receive screening; follow-up testing and treatment guidelines
are the same. We used a 1-year time horizon to account for
time necessary for dyslipidemia screening, follow-up testing,
initial 6-month dietary treatment if diagnosed with hyperlip-
idemia, and consideration of medication if limited response
to dietary treatment and severe hyperlipidemia.

We used the NHLBI definitions of dyslipidemia (high-
density lipoprotein [HDL] ≤40 mg/dL or non-HDL choles-
terol ≥145 mg/dL), hyperlipidemia (low-density lipoprotein
[LDL] ≥130 mg/dL or triglycerides ≥130 mg/dL), and severe
hyperlipidemia (LDL ≥190 mg/dL or LDL ≥160 mg/dL with
positive family history). Children who screened positive for
dyslipidemia (low HDL and/or high non-HDL) underwent
repeat cholesterol testing and evaluation of secondary causes
before diagnosis of hyperlipidemia (elevated LDL and/or tri-
glycerides). Children diagnosed with hyperlipidemia under-
went 6 months of diet therapy (ie, 2 visits with a nutritionist
to assist with low-fat diet). Per the NHLBI expert panel algo-
rithm, medication would be recommended for children with
severe hyperlipidemia whose LDL levels do not improve after
6 months of diet therapy. We defined a positive family history,
according to prior AAP guidelines, as dyslipidemia (total cho-
lesterol >240 mg/dL or abnormal LDL or HDL levels) in a
parent and/or premature cardiovascular disease in parent, aunt/

uncle, sibling or grandparent (cardiovascular disease before age
55 for male relatives or before age 65 years for female relatives).8

For universal screening, we used published data on the preva-
lence of dyslipidemia in children from the 2011-2014 waves
of National Health and Nutritional Annual Survey (Table I).9,10

We obtained other clinical data (ie, prevalence of hyperlipid-
emia at repeat testing, secondary dyslipidemia, and severe hy-
perlipidemia) from large cohort studies of universal screening
in school-age children. We used the most recent study with
similar definitions of dyslipidemia and hyperlipidemia to the
AAP/NHLBI expert panel recommendations as the base esti-
mate and the estimates from other studies as ranges in the sen-
sitivity analyses.8,12-17,19-21 For evaluation of secondary causes,
we included a repeat clinic visit, a complete metabolic profile
(eg, glucose level, liver function tests, and basic kidney func-
tion), an HIV test, and a thyroid-stimulating hormone test to
identify the most common causes of secondary dyslipidemia
in this age group.4,29 Although childhood obesity may con-
tribute to hyperlipidemia, especially hypertriglyceridemia, we
did not exclude obesity-associated hyperlipidemia as a sec-
ondary dyslipidemia. Children diagnosed with secondary
dyslipidemia do not count as a case detected as they would
receive alternative treatment and follow-up.

For targeted screening, we estimated that 35% of children
had a positive family history based on a recent cohort study22;
this is the midpoint of prior estimates.3,14,15,17,21-25 We ob-
tained other clinical data from published cohort studies of
family history-based screening and/or of lipid clinic
patients.11,18,21,22,24 We used the most recent study with similar
definition of a positive family history to prior AAP guide-
lines as the base estimate and estimates from other studies in
sensitivity analyses (Table I).

Figure. Universal cholesterol screening model.
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