
RaY
Research at the University of York St John

For more information please contact RaY at
ray@yorksj.ac.uk

Hoo, Zhe Hui, Lai, Lana Yh, Sandler, Robert D, Daniels, Tracey E., 
Dawson, Sophie, Hutchings, Marlene and Wildman, Martin J (2023)
Regarding the article entitled "Effect of 
elexacaftor/tezacaftor/ivacaftor on annual rate of lung function 
decline in people with cystic fibrosis". Journal of cystic fibrosis : 
official journal of the European Cystic Fibrosis Society.  

Downloaded from: https://ray.yorksj.ac.uk/id/eprint/7810/

The version presented here may differ from the published version or version of record. If 

you intend to cite from the work you are advised to consult the publisher's version:

https://doi.org/10.1016/j.jcf.2023.03.012

Research at York St John (RaY) is an institutional repository. It supports the principles of 

open access by making the research outputs of the University available in digital form. 

Copyright of the items stored in RaY reside with the authors and/or other copyright 

owners. Users may access full text items free of charge, and may download a copy for 

private study or non-commercial research. For further reuse terms, see licence terms 

governing individual outputs.  Institutional Repositories Policy Statement

https://www.yorksj.ac.uk/policies-and-documents/library/statement/
mailto:ray@yorksj.ac.uk


REGARDING THE ARTICLE ENTITLED “EFFECT OF 
ELEXACAFTOR/TEZACAFTOR/IVACAFTOR ON ANNUAL RATE OF LUNG FUNCTION 

DECLINE IN PEOPLE WITH CYSTIC FIBROSIS”

Running title: 

Regarding the article on the effect of ELX/TEZ/IVA 

Authors’ names (surnames are underlined) and affiliations:

Zhe Hui Hoo 
1,2 z.hoo@sheffield.ac.uk

Lana YH Lai 
3  lana.lai@manchester.ac.uk 

Robert D Sandler 
2,1 r.sandler@nhs.net

Tracey E Daniels 
4,5 tracey.daniels1@yorksj.ac.uk 

Sophie Dawson 
6   sophie.dawson@nuh.nhs.uk  

Marlene Hutchings 
2 marlene.hutchings1@nhs.net 

Martin J Wildman 
2 martin.wildman3@nhs.net  

1 School of Health and Related Research (ScHARR), University of Sheffield, Sheffield, UK  

2 Sheffield Adult CF Centre, Sheffield Teaching Hospitals NHS Foundation Trust, Sheffield, UK  

3 School of Health Sciences, University of Manchester, Manchester, UK 

4 York Hull Adult Cystic Fibrosis Centre, York and Scarborough Teaching Hospitals NHS Foundation 

Trust, York, UK 

5 School of Science, Technology and Health, York St John University, York, UK 

6 Wolfson Adult Cystic Fibrosis Centre, Nottingham University Hospitals NHS Trust, Nottingham, UK 

Corresponding author: 

Zhe Hui Hoo 

Brearley Outpatient, Northern General Hospital, Herries Road, Sheffield S5 7AU, UK. 

Email: z.hoo@sheffield.ac.uk 

mailto:z.hoo@sheffield.ac.uk
mailto:sophie.dawson@nuh.nhs.uk
mailto:martin.wildman3@nhs.net
mailto:z.hoo@sheffield.ac.uk


Dear Editor, 

Lee et al [1] compared participants of ELX/TEZ/IVA clinical trials aged ≥12 years against 2012-2017 

controls in the US CF Foundation Patient Registry. An annual ppFEV1 trend of +0.39 (95% CI -0.06 

to +0.89) for ELX/TEZ/IVA treated participants contrasted with -1.92 (95% CI -2.16 to -1.69) for 

controls. They concluded that ELX/TEZ/IVA is the first CF therapy that halts FEV1 decline over a 2-

year follow-up period, which included phases of lockdown/shielding due to the Covid-19 pandemic. 

The use of non-contemporaneous controls was suggested to have limited impact on the finding 

because a sensitivity analysis showed consistent results for 2012-2014 and 2015-2017 controls, and 

impact from Covid-19 lockdown/shielding on FEV1 trend was unknown. 

However, a recent Australian CF registry analysis [2] found an improvement in the annual ppFEV1 

trend from -0.13 (95% CI -0.36 to +0.11) to +1.76 (95% CI +1.46 to +2.05) during the Covid-19 

pandemic among a largely CFTR modulator naïve population (only 0.4% on ELX/TEZ/IVA). A 

limitation is the inclusion of home spirometry readings during the Covid-19 pandemic. A previous 

study comparing FEV1 trends for home versus clinic spirometry found a lack of precision with home 

spirometry but similar magnitude of FEV1 trend [3]. If the Australian results are generalisable, 

contemporaneous controls not on ELX/TEZ/IVA may also have stable FEV1. Recruitment for 

NCT03525444 and NCT03525548 trials commenced in June and August 2018, whilst the US 

lockdown started in March 2020 [4]. Therefore, all ELX/TEZ/IVA treated participants with 24-month 

follow-up had 3-13 months of their FEV1 data collected during the Covid-19 lockdown, unlike the 

historical controls from 2012-2017. This may bias the analysis by Lee et al [1] in favour of 

ELX/TEZ/IVA treated participants. 

Newsome et al [5] have previously pointed out bias in using historical cohorts as control groups to 

estimate the treatment effect of CFTR modulators. This is particularly problematic if the treatment 

follow-up coincided with Covid-19 pandemic which may be associated with a substantially improved 

FEV1 trend even among people not using ELX/TEZ/IVA, probably from reduced exposure to 

respiratory viruses and a reduction in pulmonary exacerbations [2]. In estimating the treatment effect 

of ELX/TEZ/IVA, it may be more appropriate to use negative control outcomes combined with 

difference-in-differences analysis as proposed by Newsome et al [5] instead of comparison against 

historical cohorts. Longer-term follow-up of ELX/TEZ/IVA treated participants in the post-Covid 

epoch is also important, as people with CF start returning to their pre-pandemic lifestyle. 
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