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Project Origins 

■ Elective project as a final year medical 

student at Aberdeen Medical School.

■ Personal interest in respiratory medicine 

and cystic fibrosis. 

■ Aberdeen Medical School – the single 

medical school covers Grampian, the 

Western Isles, the Highlands, Orkney and 

Shetland. 

■ NHS Grampian – 1 of 14 NHS health 

boards in Scotland, UK.



Introduction

• Kaftrio™ (Trikafta) has revolutionised 

cystic fibrosis (CF) treatment causing 

significant improvements in the 

quality of life and clinical outcomes 

(Heijerman et al., 2019) (Middleton 

et al., 2019).

• It targets the F508delta mutation of 

the CFTR gene. This mutation makes 

up around 90% of CF cases (Zaher et 

al., 2021).



The Effects of Kaftrio on the Lipid Profile

• Kaftrio™ may be associated with a 

rise in lipid profile parameters 

(Petersen et al., 2021).

• Rises in LDLs and total cholesterol 

are associated with the increased 

incidence and severity of 

atherosclerotic plaques and 

vascular disease.

• Uncorrected coronary artery 

disease and myocardial infarction 

are absolute contraindications for 

lung transplants (Weill, 2018). 



The Lipid Profile 

■ Made up of four components –

– Total cholesterol – Total amount of HDLs and LDLs within the blood. 

Contributes to atherosclerotic plaque formation.

– Low-density Lipoproteins (LDLs) –Transports cholesterol from the liver to 

other body cells. Contributes to atherosclerotic plaque formation (Wadhera et 

al., 2016). 

– High-density Lipoproteins (HDLs) – Known as 'good fats' as they clear LDLs 

from blood vessels (Feig et al., 2014). 

– Triglycerides – Energy store within the body which can be split to free fatty 

acids and glycerol. 

Total cholesterol and LDLs are the most CLINICALLY significant.



Aims

Aim - to determine if Kaftrio™ causes a significant rise in the 

lipid profile parameters of CF patients within NHS Grampians 

CF service. 

– Primary outcome – total cholesterol. 

– Secondary outcomes – HDL levels, LDL levels and 

triglyceride levels.

▪ Novel findings - Subgroup analysis for total 

cholesterol with multiple linear regression for 

diabetic status and sex. 



Methods 

■ Design – a single-centre retrospective longitudinal cohort study.

■ Population – CF patients on Kaftrio that attended the CF clinic in 
Aberdeen Royal Infirmary (ARI).

■ Outcomes measured - The most recent lipid profile test on Kaftrio and 
the most recent test before Kaftrio.



Results – Data Collection



Results – Participant Characteristics 



Results – Total Cholesterol 

■ Using the Wilcoxon test, P=0.0003 

shows very strong evidence that 

Kaftrio™ significantly raises the 

total cholesterol levels in CF 

participants. 

■ A Z-score of -3.625 illustrates the 

null hypothesis that Kaftrio™ does 

not cause a rise in total cholesterol 

levels can be rejected.

■ Both variables together showed 

R²=0.008 within the model 

summary, showing that this model 

explains only 0.8% of the variation 

in the data. 

  Pre-Kaftrio™ (n = 37) 
(mmol/L) 

On Kaftrio™ (n=37) 
(mmol/L) 

Mean 3.73 4.11 

SEM 0.14 0.16 

Wilcoxon test   0.0003 

Z-score - 3.625 
 



Results – High-density Lipoproteins 

■ The Wilcoxon test showed P=0.363 therefore Kaftrio™ does not 

significantly raise the HDL levels in CF participants. 

■ A Z-score of -0.915 provides further evidence that the null hypothesis 

that Kaftrio™ does not cause a rise in HDL levels cannot be rejected.

  Pre-Kaftrio™ (n = 37) 
(mmol/L) 

On Kaftrio™ (n=37) 
(mmol/L) 

Mean 1.31 1.32 

SEM 0.06 0.06 

Wilcoxon test 0.363 

Z-score -0.915 
 



Results – Low-density Lipoproteins

■ The Wilcoxon test showed P=0.001  therefore Kaftrio™ significantly 

raises the LDL levels in CF participants. 

■ A Z-score = -3.870 shows that the null hypothesis that Kaftrio™ does 

not cause a rise in LDL levels can be rejected.

  Pre-Kaftrio™ (n=37) 
(mmol/L) 

On Kaftrio™ (n=37) 
(mmol/L) 

Mean 1.88 2.27 

SEM 0.11 0.14 

Wilcoxon test 0.001 

Z-score -3.870 
 



Results – Triglyceride levels 

■ The Wilcoxon test was calculated to be P=0.101  therefore Kaftrio™

does not significantly raise the levels in CF participants.

■ A Z-score = -1.640 conveys that the null hypothesis that  Kaftrio™

does not cause a rise in triglyceride levels cannot be rejected.

  Pre-Kaftrio™ (n=37) 
(mmol/L) 

On Kaftrio™ (n=37) 
(mmol/L) 

Mean 1.26 1.13 

SEM 0.12 0.10 

Wilcoxon test  0.101 

Z-score -1.640 
 



Discussion –Total Cholesterol

■ Although a statistically significant rise was present, these 

levels are not currently clinically significant to require 

treatment.

■ Further monitoring over time is required to determine 

whether clinically dangerous hyperlipidaemia does occur.

■ Similar results of significantly higher total cholesterol of 

0.21mmol/L/yr have been seen in a study of 134 adults 

with CF and diabetes with P<0.0005 (Petersen et al., 

2021). 



Discussion – HDLs and LDLs Levels

■ HDL Levels –

– This insignificant change is likely detrimental to these participants 
as HDLs have a crucial role in removing cholesterol from vessels to 
the liver for degradation, thus reducing atherosclerotic disease 
(Brewer, 2004).

■ LDL Levels –

– This significant rise was not deemed clinically significant. However, 
this rise may continue over the life-long administration of Kaftrio™.

– Petersen et al. also showed a significant rise in LDL levels with a 
mean average increase of 0.47mmol/L/yr (P<0.0005). 

– May be due to increased oral intake and dietary fat for Kaftrio™
administration and improved pulmonary health thus less energy 
expenditure used on fighting infections.



Triglyceride Levels –

■ Statistically insignificant results 
were seen by Petersen et al. 
(P=0.92). 

■ Role of triglycerides as an 
acute phase reactant and thus 
the decrease in infections may 
prevent an increase in the 
triglyceride levels of these 
patients (Grønholdt et al., 
2001).

Discussion – Triglyceride Levels



Discussion - Strengths and Limitations

■ Strengths –

– This study is the first of its kind to include diabetic and non-diabetic CF 

participants with a specific subgroup analysis of total cholesterol. 

– The 37 participants were representative of the CF population with 

regard to sex, diabetic status and age.

■ Limitations –

– Difficult to control variables such as medication adherence and diet.

– Small sample size.



Discussion – Implications 
& Recommendations

■ The data regarding Kaftrio™ and its effect 
on lipids is very limited and the cause of this 
dyslipidaemia is not yet clear.

■ Further studies are required that specifically 
analyse multiple lipid profiles over several 
years to determine if this significant rise in 
lipid profile parameters becomes clinically 
significant. 

■ Larger cohorts of participants and further 
subgroup analysis may successfully 
determine specific groups most at risk of 
hyperlipidaemia.

■ Any clinical recommendations based on this 
study alone would be too speculative at this 
time.



Conclusions

■ Kaftrio™ is a lifelong and life-changing medication.

■ The young age and the increased life expectancy of CF 

patients highlight the importance of rigorous monitoring of 

the biochemical impact that triple therapy may have on its 

patient cohort. 

■ Long-term studies with larger cohorts and more rigorous 

subgroup analysis are needed to determine the true 

clinical impact of Kaftrio™ on the lipid profile and vascular 

health of these patients. 



References and Questions 

Scan this QR code for references.
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