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Introduction

• Longitudinal electronic health records and 
genetic biobank data from 15,380 participants 
from Tayside, Scotland, were used. 

• Two high-risk haplotypes were defined using 
four common SLCO1B1 variants (Val174Ala, 
Asn130Asp, Pro155Thr, Leu643Phe). 

• The genetic association was tested on three 
phenotypes of statin intolerance and 
compared to statin-tolerant controls. 

• Odds ratios were obtained using logistic 
regression models. Hazard ratios were 
obtained using Cox proportional hazard 
models. Covariates associated with intolerance 
were added to models where appropriate and 
available.

Methods

• In this study, we show that accounting for GoF

variants in SLCO1B1 provides more reliable 

estimates of statin intolerance than Val174Ala 

testing alone. 

• To our knowledge, these are the first data 

showing a genetic association with survival to 

statin intolerance. This is especially interesting 

since this association occurs in secondary 

prevention, and as such in individuals at higher 

risk of major cardiovascular events.

• Consistent with the literature we find that 

impaired influx transporter function is 

associated with higher risk of statin 

intolerance.

• These results have implications in 

pharmacogenetic testing for statin users in the 

clinical setting.

Discussion
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Unadjusted Kaplan-Meier curve for the 
cumulative incidence of statin-related myopathy 
(SRM) for those with high-risk haplotypes (*5/*5; 
*1a/*5) contrasted with those with low-risk 
haplotypes, in individuals on statin therapy for 
secondary cardiovascular prevention.

Cox proportional hazard models in individuals on 
statin therapy for secondary cardiovascular 
prevention. Hazards of intolerance for those 
homozygous for the minor Ala174Ala allele are 
being contrasted to carriers of the ancestral 
allele (Val174X); hazards of intolerance for those 
with high-risk haplotypes (*5/*5; *1a/*5) are 
being contrasted to those with low-risk 
haplotypes. Models adjusted for sex, age, first 
statin on therapy, dose of the statin.

Haplotypes and time-to-intolerance
in secondary prevention

Ala174Ala vs. 
Val174X

GRS 
high vs. low risk

GSI
HR [95% CI]

p-value

2.49 [1.09, 5.68]
p = 0.03

2.44 [1.46, 4.08]
p < 0.001

SRM
HR [95% CI]

p-value

3.01 [1.31, 6.94]
p = 0.01

2.51 [1.38, 4.58]
p = 0.003

SRSR
HR [95% CI]

p-value

2.64 [0.63, 11.1]
p = n.s.

2.89 [1.17, 7.41] 
p = 0.02
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Odds of intolerance for those homozygous for 
the minor Ala174Ala allele are being contrasted 
to carriers of the ancestral allele (Val174X); odds 
of intolerance for those with high-risk haplotypes 
(*5/*5; *1a/*5) are being contrasted to those 
with low-risk haplotypes. 

Models are adjusted for sex, age, first statin on 
therapy, dose of the statin and concurrent use of 
interacting medications.

Association of statin intolerance with 
Val174Ala and haplotypes

Represented are the extracellular, 
transmembrane and cytoplasmic domains of the 
OATP1B1 transporter protein. Shown are the 
four common variants of interest (MAF >0.05).

High-risk haplotypes

• Those with Ala174Ala (*5/*5), irrespective of 
the presence of GoF variants, were considered 
to have a high-risk haplotype. 

• Among those heterozygous for Val174Ala, only 
those who were not carriers of any GoF
variants (*1a/*5) were considered to have a 
high-risk haplotype. 

• All remaining haplotypes were categorised as 
low-risk. 

SLCO1B1 and the OATP1B1 transporter

Val174Ala Leu643Phe Asn130Asp Pro155Thr

*5/*5 Ala174Ala X X X

*1a/*5 Val174Ala Leu643Leu Asn130Asn Pro155Pro

A meta-analysis with results from clinically 
adjudicated cases of statin-induced myopathy in 
the PREDICTION-ADR Consortium confirms that 
the risk haplotypes model produces a more 
precise estimate of statin intolerance than the 
Val174Ala alone.

Meta-analysis of findings with 
PREDICTION-ADR

Phenotypes of statin intolerance

• Statins (HMG-CoA reductase inhibitors) are a 

cornerstone of lipid-lowering therapy to 

reduce the risk of atherosclerotic 

cardiovascular disease. 

• Despite their favourable safety profile, up to 

33% of patients experience adverse drug 

reactions (ADRs) that vary from mild myalgia 

to rare, life-threatening rhabdomyolysis.

• Current clinical guidelines recommendations 

are based on the presence of a single LOF 

variant in the SLCO1B1 gene, encoding for 

OATB1B1, the main influx transporter of 

statins, while acknowledging the potential role 

of GoF variants. 

• Here we show that accounting for GoF variants 

in SLCO1B1, in addition to Val174Ala, provides 

more reliable estimates of statin intolerance.

Ala174Ala vs. 
Val174X

Haplotypes
high vs. low-risk

GSI
OR [95% CI]

p-value

2.34 [0.84, 5.62]
p = 0.07

2.42 [1.29, 4.31]
p = 0.003

SRM
OR [95% CI]

p-value

2.71 [1.01, 6.15]
p = 0.02

2.51 [1.28, 4.53]
p = 0.004

SRSR
OR [95% CI]

p-value

2.22 [0.35, 7.8]
p = 0.2

2.85 [1.03, 6.65]
p = 0.02


