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National Health Laboratory Service (NHLS) changes the
method of LDL-cholesterol calculation in South Africa

To the Editor: Low-density lipoprotein cholesterol (LDL-C) is the
main target for lipid-lowering therapies and preventing cardiovascular
disease.!"!

Clinicians rely heavily on LDL-C. Statin and non-statin therapy for
LDL-C reduction has been shown in randomised controlled trials and
meta-analyses to lower the relative risk of atherosclerotic cardiovascular
disease (ASCVD) by 20 - 25%,"” demonstrating the importance of
accurate LDL-C to guide therapy.®! If LDL-C is a primary target in
dyslipidaemia, we need accurate, precise and affordable assessment.

ApoB100 is a test that is more specific and precise. However,
only private sector laboratories offer the apoB100 assay.*!*) LDL-C
is generally calculated (c-LDL-C) using the Friedewald equation,
while some laboratories routinely measure LDL-C (d-LDL-C) with
a direct assay. Calculating LDL-C is a simple cost-free way to
determine routine LDL-C by subtracting high-density lipoprotein
(HDL-C) and triglycerides (TG) from total cholesterol"'?) when
TG is <4.5 mmol/L. The Friedewald equation is inaccurate when TG
is >4.5 mmol/L or with new lipid-lowering therapies that lower the
LDL-C levels to <1.8 mmol/L. The Friedewald equation showed poor
performance in large varied South African (SA) cohorts, including
children and patients with diabetes, particularly in samples with
hypertriglyceridaemia (TG >4.5 mmol/L).">!*

The Friedewald equation has, to date, been the only equation
used in SA laboratories for routine calculation of LDL-C with TG
<4.5 mmol/L. Hypertriglyceridaemic samples are referred for direct
assay, and this increases turnaround time and has logistical obstacles.
In SA, using big data analysis, differences in instrument performance
are also of concern.!*"®! The Friedewald equation performed poorly
when compared with the direct LDL-C assay in an outpatient cohort,
misclassifying 12% of all patients across different LDL-C cut-offs.!*?)

Dissatisfaction with the performance of the Friedewald equation
has led to the development of newer equations, of which two
have been found to be robust and accurate. These are the Martin-
Hopkins equation and the Sampson-NIH equation samples.!'®!”)
These equations performed better than the Friedewald equation in
recent SA cohorts, including diabetics and children.['*!

The newer equation published by Sampson et all'®! improves
accuracy with low LDL-C and hypertriglyceridaemia samples, as
these are problematic with the Friedewald equation."®! The National
Health Laboratory Service (NHLS) chemistry expert committee has
implemented the Sampson-NIH2 equation to modernise practice and
report more accurate patient results.

The superiority of the newer equations is undeniable, and
private sector laboratories and clinicians need to adopt one of the
newer equations. The Martin-Hopkins equation shows excellent
comparability with a direct assay, as demonstrated extensively
internationally!®®*") and locally."*' The Sampson-NIH and
extended Martin-Hopkins demonstrate favourable comparability
with direct LDL-C with triglyceride levels up to 9 mmol/L, but this
still warrants further investigation in SA cohorts. Reducing the
need for direct LDL-C assays will reduce the overall cost of a lipid
profile and assist in lowering laboratory expenditure. The Friedewald
equation is no longer fit for purpose, and laboratories should switch
to one of the newer equations.

T Pillay

Department of Chemical Pathology, Faculty of Medicine, University of
Pretoria, South Africa

tspillay@gmail.com

H M Rossouw
Ampath Laboratories, Centurion, South Africa

N Steyn, A Carelse

Department of Chemical Pathology, Faculty of Medicine, University of
Pretoria and National Health Laboratory Service, Steve Biko Academic
Hospital, Pretoria, South Africa

1. Atar D, Jukema JW, Molemans B, et al. New cardiovascular prevention guidelines: How
to optimally manage dyslipidaemia and cardiovascular risk in 2021 in patients needing
secondary  prevention?  Atherosclerosis  2021;319:51-61. https://doi.org/10.1016/j.
atherosclerosis.2020.12.013

. Mach F, Baigent C, Catapano AL, et al. 2019 ESC/EAS Guidelines for the management of
dyslipidaemias: Lipid modification to reduce cardiovascular risk. Eur Heart J 2020;41(1):111-
188. https://doi.org/10.1093/eurheartj/ehz455

. Grundy SM, Stone NJ. Elevated apolipoprotein B as a risk-enhancing factor in 2018 cholesterol
guidelines. J Clin Lipidol 2019;13(3):356-359. https://doi.org/10.1016/j.jacl.2019.05.009

. Grundy SM, Stone NJ, Guideline Writing Committee for the Cholesterol G. 2018 Cholesterol
Clinical Practice Guidelines: Synopsis of the 2018 American Heart Association/American
College of Cardiology/Multisociety Cholesterol Guideline. Ann Intern Med 2019;170(11):779-
783. https://doi.org/10.7326/m19-0365

. Grundy SM, Stone NJ. 2018 American Heart Association/American College of Cardiology/
Multisociety guideline on the management of blood cholesterol-secondary prevention. JAMA
Cardiol 2019;4(6):589-591. https://doi.org/10.1001/jamacardio.2019.0911

. Grundy SM, Stone NJ. 2018 American Heart Association/American College of Cardiology
multisociety guideline on the management of blood cholesterol: Primary prevention. JAMA
Cardiol 2019;4(5):488-489. https://doi.org/10.1001/jamacardio.2019.0777

. Collins R, Reith C, Emberson J, et al. Interpretation of the evidence for the efficacy and
safety of statin therapy. Lancet 2016;388(10059):2532-2561. https://doi.org/10.1016/S0140-
6736(16)31357-5

. Langlois MR, Nordestgaard BG, Langsted A, et al. Quantifying atherogenic lipoproteins for
lipid-lowering strategies: Consensus-based recommendations from EAS and EFLM. Clin Chem
Lab Med 2020;58(4):496-517. https://doi.org/10.1515/cclm-2019-1253

. Soran H, Ho JH, Adam S, Durrington PN. Non-HDL cholesterol should not generally replace
LDL cholesterol in the management of hyperlipidaemia. Curr Opin Lipidol 2019;30(4):263-272.
https://doi.org/10.1097/mol.0000000000000614

10. Devaraj S, Semaan JR, Jialal I. Biochemistry, Apolipoprotein B. StatPearls, 2022. https://www.
ncbi.nlm.nih.gov/books/NBK538139/ (accessed 13 November 2022).

. Friedewald WT, Levy RI, Fredrickson DS. Estimation of the concentration of low-density
lipoprotein cholesterol in plasma, without use of the preparative ultracentrifuge. Clin Chem
1972;18(6):499-502.

. Martin SS, Blaha MJ, Elshazly MB, et al. Friedewald-estimated versus directly measured low-
density lipoprotein cholesterol and treatment implications. ] Am Coll Cardiol 2013;62(8):732-
739. https://doi.org/10.1016/j.jacc.2013.01.079

13. Rossouw HM, Nagel SE, Pillay TS. Comparability of 11 different equations for estimating LDL

cholesterol on different analysers. Clin Chem Lab Med 2021;59(12):1930-1943. https://doi.
org/10.1515/cclm-2021-0747

14. Steyn N, Muller Rossouw H, Pillay TS, Martins ]J. Comparability of calculated LDL-C

with directly measured LDL-C in selected paediatric and adult cohorts. Clin Chim Acta
2022;537:158-166. https://doi.org/10.1016/j.cca.2022.10.003

15. Martins J, Olorunju SA, Murray LM, Pillay TS. Comparison of equations for the calculation

of LDL-cholesterol in hospitalized patients. Clin Chim Acta 2015;444:137-142. https://doi.
org/10.1016/j.cca.2015.01.037

16. Martin SS, Blaha M]J, Elshazly MB, et al. Comparison of a novel method vs the Friedewald
equation for estimating low-density lipoprotein cholesterol levels from the standard lipid
profile. JAMA 2013;310(19):2061-2068. https://doi.org/10.1001/jama.2013.280532

. Sajja A, Park ], Sathiyakumar V; et al. Comparison of methods to estimate low-density lipoprotein
cholesterol in patients with high triglyceride levels. JAMA Netw Open 2021;4(10):e2128817.
https://doi.org/10.1001/jamanetworkopen.2021.28817

18. Sampson M, Ling C, Sun Q, et al. A new equation for calculation of low-density lipoprotein

cholesterol in patients with normolipidemia and/or hypertriglyceridemia. JAMA Cardiol
2020;5(5):540-548. https://doi.org/10.1001/jamacardio.2020.0013

19. Erturk Zararsiz G, Bolat S, Cephe A, et al. Validation of Friedewald, Martin-Hopkins and

Sampson low-density lipoprotein cholesterol equations. PLoS ONE 2022;17(5):e0263860.
https://doi.org/10.1371/journal.pone.0263860

20. Tomo S, Sankanagoudar S, Shukla R, Sharma P. Validation of a novel method for determination

of low-density lipoprotein cholesterol levels in Indian patients with type 2 diabetes. Diabetes
Metab Syndr 2022;16(4):102448. https://doi.org/10.1016/j.dsx.2022.102448

N

w

'S

[

=N

~

©

©

Y

]

S Afr Med ] 2024;114(1):e1573. https://doi.org/10.7196/SAM].2024.v114i1.1573

10 SAMJ January 2024, Vol. 114, No. 1


mailto:tspillay@gmail.com
https://doi.org/10.1016/j.atherosclerosis.2020.12.013
https://doi.org/10.1016/j.atherosclerosis.2020.12.013
https://doi.org/10.1093/eurheartj/ehz455
https://doi.org/10.1016/j.jacl.2019.05.009
https://doi.org/10.7326/m19-0365
https://doi.org/10.1001/jamacardio.2019.0911
https://doi.org/10.1001/jamacardio.2019.0777
https://doi.org/10.1016/S0140-6736(16)31357-5
https://doi.org/10.1016/S0140-6736(16)31357-5
https://doi.org/10.1515/cclm-2019-1253
https://doi.org/10.1097/mol.0000000000000614
https://www.ncbi.nlm.nih.gov/books/NBK538139/
https://www.ncbi.nlm.nih.gov/books/NBK538139/
https://doi.org/10.1016/j.jacc.2013.01.079
https://doi.org/10.1515/cclm-2021-0747
https://doi.org/10.1515/cclm-2021-0747
https://doi.org/10.1016/j.cca.2022.10.003
https://doi.org/10.1016/j.cca.2015.01.037
https://doi.org/10.1016/j.cca.2015.01.037
https://doi.org/10.1001/jama.2013.280532
https://doi.org/10.1001/jamanetworkopen.2021.28817
https://doi.org/10.1001/jamacardio.2020.0013
https://doi.org/10.1371/journal.pone.0263860
https://doi.org/10.1016/j.dsx.2022.102448
https://doi.org/10.7196/SAMJ.2024.v114i1.1573

