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Abstract

Background and aims: Familial Hypercholesterolaemia (FH) is a common and preventable
cause of premature heart attack but in most nations only a small proportion of FH-positive
individuals have been identified. The aim of this study was to estimate the time to close this

FH detection gap.

Methods: We developed a model to estimate the time to identify different proportions of
FH in the population for three identification strategies (i) Cascade Testing (FH-mutation
testing in relatives of someone with an FH mutation) (ii) Child-parent Screening (testing
children for cholesterol and FH mutations during 1-year immunisation and parents of FH-
positive children) and (iii) Child-parent Cascade Screening (integrating the first two
methods). We used publicly available data to compare the strategies in terms of the time to
identify 25%, 50% and 75% of all FH cases in the UK (current target is 25% in 5 years). For
Child-parent Cascade Screening, we applied the model to other populations that have

reported FH identification levels.

Results: In the UK, 25% of FH individuals would be identified after 47 years for Cascade
Testing, 12 years for Child-parent Screening and 8 years for Child-parent Cascade Screening;
50% identification after 146, 33 and 19 years and 75% after 334, 99 and 41 years
respectively. For Child-parent Cascade Screening, the times to identify 50% FH were, for
Netherlands, Norway, Japan, Canada, USA, Australia/NZ, South Africa and Russia, 0, 5, 13,

15, 16, 18, 21, and 30 years respectively.

Conclusion: Child-parent Cascade Screening is the fastest strategy for identifying FH in the
population. The model is applicable to any country to estimate the time to close the FH

detection gap (www.screenfh.com).



Highlights

Familial Hypercholesterolaemia (FH) is a preventable cause of coronary heart disease.
Only a minority of individuals with FH have so far been identified

Cascade testing, Child-parent Screening and Child-parent Cascade Screening are feasible
Setting FH identification targets is important

Time to target for different strategies in different populations can be estimated.

Introduction

Familial hypercholesterolemia (FH) is a common and preventable cause of premature
ischaemic heart disease (IHD). There are about 260,000 heterozygous affected individuals in
the UK (prevalence 1 in 250) who have about a 100-fold excess risk of fatal myocardial
infarction between ages 20 and 39 years. [1] A fatal or non-fatal IHD event affects about
50% of FH-positive men before age 50 and about 30% of FH-positive women by age 60. [2]

Preventive treatment with statins is effective in reducing this high risk. [3]

Early identification of individuals with FH is therefore a public health priority but in most
populations only a small proportion of all cases have been identified. [4] In the UK, an
estimated 7% of all cases are known, leaving 93% undetected and at high risk of a
premature IHD event. [5,6] This gap in identification was highlighted in a recently published
National Health Service (NHS) Plan, and a target was set to increase the 7% to at least 25%
in 5 years. [6] How this would be delivered was not specified. Three strategies that have
been tested in practice include (i) family-based Cascade Testing, where relatives of
individuals with an FH mutation are tested for the same mutation [7] (ii) universal Child-
parent Screening, where children aged 1 year old are tested for cholesterol and FH
mutations at the time of routine immunisation and the affected parent of positive children
identified [8] and (iii) a combination of the two methods, Child-parent Cascade Screening,
where Child-parent Screening systematically identifies new unrelated index cases and leads

naturally to Cascade Testing of relatives. [9]



Here, we develop a model to estimate the time to identify different proportions of FH in the
population for the three identification strategies. We use publicly available data to compare
the time to reach 25%, 50% and 75% identification for the UK, its home nations and other

countries where estimates of FH identification have been recently reported.



Materials and Methods

Cascade Testing

Supplementary Figure 1 gives the equation used to calculate the number of new FH
individuals identified each year by Cascade Testing; the number of new FH relatives
identified per known index FH mutation-confirmed case multiplied by the background
number of new index FH cases identified each year from opportunistic/targeted testing (eg.
high cholesterol level identified in an adult in primary care during a Health Check or in
secondary care following a non-fatal cardiac event). We assumed that all new index cases
are unrelated (or else they would identify each other) to provide a best-case estimate and
that all available relatives are identified within a year of identifying an index case. In the
model we reduced the number of new index cases identified per year in proportion to the

population increase in FH detection each year.

Child-parent Screening

For Child-parent Screening a model was developed that avoids counting affected parents
twice if more than one child in a family is identified as positive for FH. This applies from the
3 year of screening onwards, because the average time between births in a family is 2
years. [10] We also avoided double-counting parents when a child, previously identified as
positive, becomes a parent and has their own children screened. The equations for the first
2 years of screening and from the 3™ year onwards are shown in Supplementary Figure 2.
The number (N) of 1-year old children (the age at screening) is the number of births per year
and screening uptake (U) is the proportion attending for immunization at 1 year multiplied
by the acceptance of the offer of screening among immunized children. An FH prevalence
(P) was applied to all calculations and the median number of children per family (total
fertility rate, FR) was used to calculate the probability that a parent might have already been
identified from another child screened in previous years, since this probability increases

with the number of children in a family.

Child-parent Cascade Screening
For Child-parent Cascade Screening each FH positive child also leads to the identification of
their affected siblings (older siblings in the first two years of screening) and grandparent.

The model was developed further to avoid double-counting grandparents and siblings when



both Child-parent Screening and Cascade Testing are happening together. This could arise,
for example, if a grandparent of an FH-positive child was previously identified by Child-
parent Screening through an older grandchild or if a younger sibling attended for
immunisation who had already been identified by Cascade Testing. Such FH-positive
individuals are counted only once in the equations in Supplementary Figure 3 (i) for the first
2 years of screening and (ii) for the 3™ year of screening onwards, which are given
separately because the impact of cascade testing is greater in the first two years of
screening than subsequent years, when relatives may have already been identified or not

yet borne.

In the models we took account of the effect of deaths among those identified with FH over
time by multiplying the number of deaths in a population in a year by the prevalence of FH
and by the proportion of FH cases identified in the previous year. We assumed that the
fertility and death rates remained constant over time, that the age at which children had
their own children followed the same maternal age distribution as their parents and that
when a child with FH had their own children, only their children would be identified (the

parent and grandparent having already been identified).

Publicly available data were applied to the models to estimate the time (in years) to identify
25%, 50% and 75% of all FH individuals in the population for the three FH identification
strategies for the UK and separately for its home nations, England, Scotland, Wales and
Northern Ireland. An FH prevalence of 1 in 250 was applied. A published report of Cascade
Testing provided the number of new per known cases [5] and national audit data gave the
background number of new index cases identified each year. [11]. Office for National
Statistics (2017) data were used for population size [12], fertility rate [13], maternal age
distribution [10] and the number of deaths per year [14] and WHO/UNICEF data for
immunization coverage. [15] A published report of a national demonstration project of
Child-parent Screening in 10,095 children provided the observed percentage uptake of
screening among immunized children. [8] Input data are summarised in Supplementary
Table 1. Sensitivity analyses were performed to examine the effect of doubling the efficacy
of Cascade Testing (number of new per known cases identified) and increasing the uptake of

Child-parent Screening by 10% points.



The equations underpinning the model for Child-parent Cascade Screening are generalizable
to any population, and were applied to estimate the time to identify different proportions of
FH cases in 8 other countries, where estimates of the proportion of known cases have been
recently published, [4] applying the FH prevalence of 1 in 250. For non-UK countries we

used United Nations (UN) data on population size, the number of livebirths according to
maternal age, fertility rate and number of deaths per year to obtain country-specific
estimates. [16] UN data on maternal age were only available in 5-year categories, so an
asymmetric sigmoid regression of the cumulative number of births according to age [17]
was used to obtain the number of births at each maternal age. The input data for these 8
other countries are given in Supplementary Table 2. STATA version 15 was used for all

analyses.



Results

Figure 1 shows plots of FH identification for Cascade Testing, Child-parent Screening and
Child-parent Cascade Screening in the UK. The results show that the 25% NHS identification
target is reached after 47 years, 12 years and after 8 years respectively. The plots are
curved, because the rate of identification declines with increasing proportions of all cases
found for each strategy. Comparable plots for England, Scotland, Wales and Northern

Ireland are given in Supplementary Figure 4.

Table 1 gives the results of a sensitivity analysis; the time taken to identify 25%, 50% and
75% of all FH cases for each strategy based on doubling the observed number of new per
known cases identified by Cascade Testing and increasing the observed uptake of Child-
parent Screening by 10% points. Neither of these increases resulted in the NHS target of
25% in 5 years being reached; a 94% uptake for Child-parent Cascade Screening came

closest, at 7 years.

Table 2 gives the time to identify 25%, 50% and 75% of all FH cases by Child-parent Cascade
Screening for 12 countries (including the 4 home nations of the UK) where current
proportions of known FH have been reported. The 25% target has already been reached in 3
countries (Norway, Netherlands and Japan), and other countries would identify 25% of all

FH cases within about 12 years or half of all cases within 30 years.



Discussion

The results of this analysis show that the fastest strategy for closing the identification gap in
FH is Child-parent Cascade Screening, an integration of universal screening in childhood,
based on total cholesterol measurement supported by FH mutation testing during
immunisation and subsequent Cascade Testing within mutation-positive families. Nation-
wide implementation of this approach in the UK would reach the NHS target of 25% in

about 8 years. Cascade testing alone would take 47 years.

The model developed here is applicable to any country or region for which data on
population size, fertility rate, maternal age distribution, immunisation and death rates are
available [15,16] and where the proportion of FH already identified, annual number of index
FH cases and new per known cases can be estimated. An interactive online tool for
estimating country or region-specific times to identify different proportions of FH in the

population, using the model, is available at www.screenfh.com.

Both Cascade testing and Child-parent Cascade Screening have been assessed as cost-
effective in the UK healthcare setting, with estimated incremental cost effectiveness ratios
of £5806/QALY [18] and £12,480/QALY respectively [19], within the £20,000/QALY threshold
used by the National Institute for Health and Care Excellence. The estimate for Child-parent
Cascade Screening [19] is likely to be high because it assumed a lower rate of FH
identification for Child-parent Screening than was observed in practice.[8] Cascade Testing,
whilst highly cost-effective, is not sufficiently medically effective, because it misses most
cases in the population. The method is self-limiting and can only be sustained if supported
by a separate method to provide a steady and substantial number of unrelated index cases.
[7] Based on the current efficacy of Cascade Testing (number of new per known cases
identified), 5098 unrelated FH index cases would need to be found each year for Cascade
Testing to reach the 25% target in 5 years. [5] The current index case identification rate is
556 per year; doubling this to 1112 would still require 31 years to reach the 25% detection
target. It is unlikely that even with extra efforts to find new cases through searching

electronic health records in primary care databases, as recommended in practice guidelines


http://www.screenfh.com/

[20], that the 4542 per year shortfall of index cases will be met. A systematic universal

screening strategy is needed.

Child-parent Cascade Screening is a strategy that has been shown to be effective and
affordable, costing about £980 per new FH case identified. [9] The method has two key
advantages. First it screens for FH at the time in life (early childhood) when a total
cholesterol level is most discriminatory for identifying FH. [21] Any method, that relies on
testing adults, such as using electronic health records from NHS health checks, results in
substantial misclassification because cholesterol levels increase with age for other,
principally dietary, reasons. Second, by screening children, FH is identified before the onset
of clinical disease providing the opportunity for prevention in children, their siblings and
their parents (median age 32 in the demonstration project). [8] Electronic health records in
adults are a potential supplement to identifying new FH index cases but largely miss the

preventive opportunity (median age at an NHS Health Check is about 60 years). [22]

The estimates from our model are based on data from observed reports of testing and
screening combined with national statistics data and so are likely to reflect what is possible
in practice. We nevertheless needed make several assumptions. First, we assumed that the
number of new per known cases identified from Cascade Testing from a child was greater
than the observed rate of Cascade Testing from an adult because in screening children, the
parents are automatically available for testing and one will almost always be positive.
Motivation to test other family members is likely to be greater when one starts with an FH-
positive child than an FH-positive adult as previously described. [9] We also assumed that
the effect of non-paternity (about 2% in the UK), which will reduce the efficacy of Child-
parent Screening, was included in the 16% non-uptake rate of Child-parent Screening,
because families where paternity is uncertain are less likely to agree to testing. Had we
added the 2% to the model as a separate factor it would have had negligible impact on
identification times. We may have overestimated the time taken for Child-parent Screening
and Child-parent Cascade Screening to reach identification milestones, because background
Cascade Testing from a low level of new index cases identified opportunistically, is likely to
continue and public awareness of FH may grow, contributing to overall detection. Our

model did not account for net migration, because the age distribution and proportion of
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known FH among migrants is uncertain, but any error is likely to be small; in 2018 UK net
migration was 274,000, among which an expected 1096 would have FH, representing about
0.4% of all FH in the population. Our projected identification times are based on the
resources and readiness of health care systems to implement screening and genetic testing

which will vary between countries.

Universal Screening of Children for FH has been introduced, with varying levels of uptake in
Slovenia, USA and Australia. [23,24,25] We focused on screening at 1 year of age, because
this is within the age range (1-9 years) when FH screening is most accurate [21] and
because this has been shown to be feasible in the UK combined with immunisation. [8]
Different models could be adopted in other countries if there are more suitable alternative
entry points for screening in childhood. For example, in Slovenia children are screened for
FH at age 4, [23] when a blood test is mandated for other reasons, and in the US, guidelines
recommend screening at age 9.[24] Advantages of linking screening to immunisation include
high uptake (84% in the UK demonstration project)[8] and low cost (about £5 per child
screened)[9] because children are already attending their health care provider and the two
activities can be combined into one. Most countries operate a national immunisation
programme at about 1-2 years of age when FH screening could be considered. Whatever
age is applied some missed cases are likely above the age threshold, until children

themselves become parents, and can be identified through screening their own children.

Child-parent screening was effectively piloted in England in 2016 [8] but has yet to be
adopted routinely in the UK. The strategy will need to be seriously considered to get close to
the 25%, 5-year target. In screening children, it is important not to ignore the wider benefits
in identifying the affected parent and other high-risk relatives who could be subsequently
offered preventive treatment to avoid a premature heart attack. Both child, and parent
benefit from such screening, from life-style interventions and the timely introduction of
drug therapy (principally statins); but the child benefits twice, once by reducing his/her own
risk of premature ischaemic heart disease and again by avoiding the premature death of a

parent.

11



Our projections are presented as the proportion of all cases of FH identified in the
population, rather than in specified age groups, because identification targets are likely to
be set for the whole population, as they have been in the UK. A limitation of this approach is
that it tends to conceal the advantage that, after say 20 years of screening beginning in
childhood, most young FH-positive individuals will be identified (about 80% rather than the
50% of all FH in the population in Figure 1) and can be offered recommended treatment.
[26] Recent evidence shows high adherence to statin treatment (about 80% after 20 years)
among children with FH starting treatment at age 13, with a reduction in their serum LDL-
cholesterol to levels similar to their unaffected siblings by age 40, with no cardiovascular
events observed, compared with a 25% event rate (7% deaths) in affected parents who

started treatment later. [27]

The UK’s NHS 25% identification target is only a first step. The ultimate goal is to identify all
or nearly all individuals with FH in the population. Child-parent Cascade Screening could
identify 50% of all FH cases in about 17 years and 75% detection in about 30 years, after
which most affected families would be known and Cascade Testing would continue as the
main and highly cost-effective identification method. Within a single reproductive
generation there is the potential to prevent most premature fatal and non-fatal heart

attacks in the population due to inherited high cholesterol.

Conflicts of Interest: None
Funding: None
Acknowledgements: We are grateful to Kate Haralambos for providing audit data and to

Professors Joan Morris, Nick Wald and Alan Rees for their helpful comments on the paper.

12



References

1.

10.

11.
12.

Scientific Steering Committee on behalf of the Simon Broome Register Group. Risk of
fatal coronary heart disease in familial hypercholesterolaemia. BMJ 1991;303:893-
896

Slack J. Risks of ischaemic heart-disease in familial hyperlipoproteinaemic states.
Lancet. 1969 Dec 27;2(7635):1380-2.

Wiegman A., Hutten B.A., de Groot E., Rodenburg J., Bakker HD. et al. Efficacy and
safety of statin therapy in children with familial hypercholesterolemia: a randomized

controlled trial. JAMA 2004;292:331-337

Nordestgaard B.G. and Benn M. Genetic testing for familial hypercholesterolaemia is
essential in individuals with high LDL cholesterol: who does it in the world? Eur Heart

J 2017 21,38:1580-1583

Haralambos K., Humphries S.E., Whitmore J., Datta D., Cather M. et al. Familial
Hypercholesterolaemia (FH) Genetic testing in the UK. Atherosclerosis Suppl. 34
(2018) 31-e9.

NHS Long Term Plan. 2019 https://www.longtermplan.nhs.uk accessed July 8 2019.

Morris J.K., Wald D.S. and Wald N.J. 2012. The evaluation of cascade testing for
familial hypercholesterolemia. Am J Med Genet Part A 158A:78-84.

Wald D.S., Bestwick J.P., Morris J.K., Whyte K., Jenkins L. et al. Child-parent familial
hypercholesterolaemia screening in primary care. New England Journal of Medicine
2016, 375 (17): 1628-1637

Wald D.S. and Wald N.J. Integration of Child-parent Screening and Cascade Testing
for Familial Hypercholesterolemia. Journal of Medical Screening, 2019;
10.1177/0969141318796856.

Birth by Parents’ Characteristics. Office for National Statistics 2017.

https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriage

s/livebirths/datasets/birthsbyparentscharacteristics

Haralambos K. 2019. National audit data (personal communication).
Estimates of the population for the UK, England and Wales, Scotland and Northern
Ireland. Office for National Statistics 2017.

https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/

13


https://www.longtermplan.nhs.uk/
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/livebirths/datasets/birthsbyparentscharacteristics
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/livebirths/datasets/birthsbyparentscharacteristics
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationestimates/datasets/populationestimatesforukenglandandwalesscotlandandnorthernireland

13.

14.

15.

16.

17.

18.

19.

20.

populationestimates/datasets/populationestimatesforukenglandandwalesscotlanda

ndnorthernireland

Fertility assumptions. Office for National Statistics 2017.

https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/

populationprojections/compendium/nationalpopulationprojections/2016basedproje

ctions/fertilityassumptions

Vital statistics in the UK: births, deaths and marriages. Office for National Statistics
2018.

https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/pop

ulationestimates/datasets/vitalstatisticspopulationandhealthreferencetables

WHO and UNICEF estimates of national routine immunization coverage, 2017

revision (completed July 2018). https://data.unicef.org/topic/child-

health/immunization/#data

United Nations. DESA/Populations Division. World Population Prospects 2019.
https://population.un.org/wpp/DataQuery/

Royston P. 1993. sg1.4: Standard nonlinear curve fits. Stata Technical Bulletin 11: 17.
Reprinted in Stata Technical Bulletin Reprints, vol. 2, p. 121. College Station, TX:
Stata Press.

Kerr M., Pears R., Miedzybrodzka Z., Haralambos K., Cather M. et al. Cost
effectiveness of cascade testing for familial hypercholesterolaemia, based on data
from familial hypercholesterolaemia services in the UK. European Heart Journal.

2017,38:1832-1839

McKay A.J., Hogan H., Humphries S.E., Marks D., Miners A., et al. Universal
screening at age 1-2 years as an adjunct to cascade testing for familial
hypercholesterolaemia in the UK: A cost-utility analysis.

Atherosclerosis. 2018;275:434-443.

Familial hypercholesterolaemia: identification and management. Clinical guideline

[CG71] https://www.nice.org.uk/guidance/cg71

14


https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationestimates/datasets/populationestimatesforukenglandandwalesscotlandandnorthernireland
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationestimates/datasets/populationestimatesforukenglandandwalesscotlandandnorthernireland
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationprojections/compendium/nationalpopulationprojections/2016basedprojections/fertilityassumptions
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationprojections/compendium/nationalpopulationprojections/2016basedprojections/fertilityassumptions
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationprojections/compendium/nationalpopulationprojections/2016basedprojections/fertilityassumptions
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationestimates/datasets/vitalstatisticspopulationandhealthreferencetables
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationestimates/datasets/vitalstatisticspopulationandhealthreferencetables
https://data.unicef.org/topic/child-health/immunization/#data
https://data.unicef.org/topic/child-health/immunization/#data
https://www.ncbi.nlm.nih.gov/pubmed/?term=Humphries%20SE%5BAuthor%5D&cauthor=true&cauthor_uid=29937236
https://www.nice.org.uk/guidance/cg71

21.

22.

23.

24,

25.

26.

27.

Wald D.S., Bestwick J.P. and Wald N.J. Child-parent screening for familial
hypercholesterolaemia: screening strategy based on a meta-analysis. BMJ.
2007;335(7620):599.

Martin A., Saunders C.L., Harte E., Griffin S.J., MacLure C. et al. Delivery and impact of the
NHS Health Check in the first 8 years: a systematic review British Journal of General

Practice 2018; 68 (672): e449-e459. DOI: https://doi.org/10.3399/bjgp18X697649

Groselj U., Kovac J., Sustar U., Mlinaric M., Fras Z. et al. Universal screening for
familial hypercholesterolemia in children: The Slovenian model and literature
review. Atherosclerosis. 2018 Oct;277:383-391.

Expert Panel on Integrated Guidelines for Cardiovascular Health and Risk Reduction
in Children and Adolescents; National Heart, Lung, and Blood Institute. Expert Panel
on Integrated Guidelines for Cardiovascular Health and Risk Reduction in Children
and Adolescents: summary report. Pediatrics 2011;128(Suppl 5): S213-56

Martin A.C., Bell D.A., Brett T. and Watts G.F. Beyond cascade screening: detection of
fa- milial hypercholesterolaemia at childhood immunization and other strategies,
Curr. Opin. Lipidol. 28 (2017) 321-327

Ramaswami U., Humphries S.E., Priestly-Barnham L., Green P., Wald D.S. et al.
Current Management of Children and Young People with Heterozygous Familial
Hypercholesterolaemia - HEART UK Statement of Care. Atherosclerosis 2019;290:1-8.
Luirink I.LK., Wiegman A., Kusters D.M., Hof M.H., Groothoff J.W. et al. 20-Year
Follow-up of Statins in Children with Familial Hypercholesterolemia. N Engl J Med

2019; 381:1547-1556

15


https://doi.org/10.3399/bjgp18X697649

Figure Legend

Figure 1: Proportion of all FH cases in the UK identified over time for Cascade Testing, Child-
parent Screening and Child-parent Cascade Screening (integration of first two

methods). NHS 25% target denoted by horizontal dotted line.

Supplementary Figure 1: Flowchart for estimating the number of FH cases identified each
year by Cascade Testing

Supplementary Figure 2: Flowchart for estimating the number of FH cases identified each
year by Child-parent Screening

Supplementary Figure 3:

Flowchart for estimating the number of FH cases identified by Child-parent Cascade
Screening

(i): In the 15t and 29 years of Child-parent Cascade Screening

(ii): Each year, in the 3™ year and onwards of Child-parent Cascade Screening

Supplementary Figure 4: Time to detect proportions of all FH for England, Scotland, Wales,
and Northern Ireland
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Fig 1: Proportion of all FH cases in the UK identified over time for Cascade Testing, Child-parent
Screening and Child-parent Cascade Screening (integration of first two methods). NHS 25%
target denoted by horizontal dotted line.
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Table 1: Sensitivity analysis for time to identify different proportions of FH cases in the UK

population using the three FH identification strategies.

Years to identify % of FH in population

25% 50% 75%
Cascade Testing
new per known cases identified
1.15 (observed) 47 146 334
2.30 (observed x2) 31 99 241
Child-parent Screening
84% uptake (observed) 12 33 99
94% uptake (observed +10%) 10 27 73
Child-parent Cascade Screening
84% uptake (observed) 8 19 41
94% uptake (observed +10%) 7 17 30
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Table 2: Time to identify different proportions of FH cases by Child-parent Cascade

Screening according to population where initial identification levels are known.

Years to identify % of FH in population

Country 25% 50% 75%
England 9 20 43
Scotland 6 17 31
Wales 7 19 44
Northern Ireland 3 16 32
Norway a 5 16
Netherlands a 2 a
Russia 12 30 b
South Africa 9 21 51
Canada 4 15 27
USA 6 16 30
Australia/New Zealand 8 18 29
Japan a 13 29

2 Already identified

b Does not reach target because of low immunisation rate (see supplementary Table 1)
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