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• Of the 25 included studies reporting data on an increased risk of CVD in FH patients, only

12 studies were meta-analyzed.

• When considering OR and RR equivalent to HR, pooling of individual risk estimates (using

HR as the common measure of association across the 12 meta-analyzed studies) showed

a significant association between FH and risk of CVD (HR 1.72; 95% CI 1.35-2.19;

p<0.00001). There was a noticeable heterogeneity amongst these studies, with I2 =

97% (Figure 7).

• Five studies using OR as the relative association measure were identified and included in

the analysis. The summary OR for all studies with 95% CI is shown in Figure 8.

• Three studies using RR as the relative association measure were identified and included

in the analysis. The summary RR for all studies with 95% CI is shown in Figure 9.

• Five studies using HR as the relative association measure were identified and

included in the analysis. The summary HR for all studies with 95% CI is shown in

Figure 10.

• The SLR was conducted according to the recommendations of the Cochrane Handbook for Systematic

Reviews of Interventions [3], the general principles of the Centre for Reviews and Dissemination (CRD,

University of York) guidance for undertaking reviews in health care [4], and the Preferred Reporting Items

for Systematic Reviews and Meta-Analyses (PRISMA) guidelines [5], based on a predefined search

strategy in line with the inclusion criteria presented in Table 1.

• MEDLINE and EMBASE databases were searched through June 2022, along with reference scrutiny of

relevant articles, to identify studies that included any measure of CVD risk (risk ratio (RR), odds ratio (OR),

hazard ratio (HR), or ratios of incidence, mortality, and morbidity) in FH patients.

• Two reviewers independently screened the articles and extracted data, with differences resolved through

consensus.

• Relative association measures (HR, OR, or RR) and 95% confidence intervals (CI) were pooled using a

random effect model.

• Quality assessment of studies was conducted using the modified Newcastle-Ottawa tool [6].

Table 1. Study eligibility criteria
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Figure 2. Characteristics on included studies

Figure 3. Study quality assessment

37%

59%

56%

80%

25%

51%

13%

7%

14%

9%

13%

24%

33%

28%

29%

0% 20% 40% 60% 80% 100% 120% 140%

Selection Bias

Performance Bias

Detection Bias

Attrition Bias

Confounding Bias

Low risk of bias High risk of bias Unclear risk of bias

• Trends in risk assessment were observed by bias type
(Figure 3). Selection bias was the largest potential
threat, with 51% of the selection bias criteria
categorized as high risk.

• Across the included studies, the RR (95% CI) for CVD
ranged from 3.0 (2.2-4.1) to 8.5 (5.3-13.8), HR (95% CI)
ranged from 1.3 (1.0-1.5) to 8.7 (4.8-15.8), and OR
(95% CI) ranged from 1.5 (0.8-2.8) to 13.2 (10.6-17.4)
(Figure 4).

• The risk of CVD was markedly high in men and in
patients younger than 40 years (Figure 5 and 6).
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Figure 4. CVD risk estimates across studies

PICOS Inclusion criteria Exclusion criteria 

Population Patients with FH

• Not specific to FH (using a prospective  

definition of FH)

• Non-human

Intervention NA NA

Comparators NA NA

Outcomes
Any measure of CVD risk (RR, OR, HR, rates, or ratios

of incidence, mortality and morbidity) in patients with FH

No CVD risk estimate in FH or no CVD risk 

estimate in FH versus non-FH

Study designs

Any observational study designed to measure the

relevant outcomes including cohort studies and cross-

sectional studies.

• Randomised controlled trials 

• Case studies or reports

• Letters and editorials

Limits Language: English language Non-English language

• The complete literature search identified 222 potential publications (Figure 1). After title and abstract
screening, 57 articles were identified as likely to contain CVD risk estimates and were retrieved for full-text
screening. Of these, 25 studies [7-31], comparing FH patients versus non-FH patients, met the inclusion
criteria.

• Eleven studies were based on registries in the United Kingdom (UK), Netherlands, Norway, Japan and
Spain; nine studies were from single hospitals or families in Denmark, Netherlands, Australia, Brazil,
France, and UK; and four studies were based on population surveys in Denmark, Netherlands, Spain, and
United States (USA) (Figure 2).

• Across the studies, estimates of the rate of increased risk of CVD in FH were reported as follows:
standardized mortality ratio (SMR) in seven studies; proportional mortality ratio (PMR) in one study; RR in
four studies, HR and OR in five studies each. Two studies reported on risk frequency and one study
reported CVD risk in terms of thoracic aorta calcium scoring and coronary calcium scoring, respectively.

RESULTS
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Figure 5. Gender-specific CVD risk in FH
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Figure 6. Age-specific CVD risk in FH

• Familial hypercholesterolemia (FH) is a genetic disorder characterized by elevated serum levels of low-

density lipoprotein cholesterol (LDL-C) from birth and early onset of cardiovascular disease (CVD [1].

• Determination of CVD risk associated with FH, therefore, becomes important for early adoption of CVD

screening and prevention programs for better management of patients with FH and associated CVD risk [2].

• A quantitative assessment of the association between FH and CVD risk has not been reported.

• We performed a systematic literature review (SLR) and meta-analysis of observational studies to quantify

the association between FH and the risk of CVD.

Figure 9. Forest plot of the association between FH and risk of CVD  using RR as the association measure

Figure 8. Forest plot of the association between FH and risk of CVD  using OR as the association measure

Figure 10. Forest plot of the association between FH and risk of CVD  using HR as the association measure

Figure 7. Forest plot of the association between FH and risk of CVD considering OR and RR equivalent to HR

• The current meta-analysis suggests that FH significantly increases CVD risk.

Consequently, patients with FH should be routinely screened for CVD.

• Age and sex also appeared to have an impact on CVD risk in FH patients. More research

is needed to determine how these factors interact with FH to influence the risk of CVD.

CONCLUSION
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Figure 2. PRISMA flow diagram
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