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A Commentary on 


Systemic lupus erythematosus and cardiovascular disease: A Mendelian randomization study
 by Gao N, Kong M, Li X, Wei D, Zhu X, Hong Z, Ni M, Wang Y and Dong A (2022). Front. Immunol. 13:908831.  doi: 10.3389/fimmu.2022.908831


Systemic lupus erythematosus (SLE) is characterized by immune dysregulation and multi-organ inflammation that is frequently associated with the development of cardiovascular disease (1). Despite evidence from large observational studies linking the two diseases (2), a causal genetic relationship between SLE and CVD has never been established. Mendelian randomization (MR) is a causal inference method that measures and correlates the effect sizes of exposure-associated genetic variants in large-scale genetic association studies on traits of interest. We therefore read with great interest the recent report by Gao and colleagues (3) which used MR methods to explore the potential genetic link between lupus and a number of cardiovascular diseases.

One of the primary findings in Gao et al. is the MR analysis showing that genetic susceptibility to SLE is associated with a higher risk of heart failure (HF). There is, however, some ambiguity concerning the datasets used for analysis. The main text states that the outcome GWAS for HF is derived from FinnGen and appears to be “All-Cause Heart Failure” (finn-b-I9_HEARTFAILURE_ALLCAUSE) which includes 23,397/194,811 cases/controls. While this dataset is also listed by Gao et al. (3) as the HF outcome data source in their Table 1, it is mislabeled and actually refers to a large meta-analysis by Shah et al. (4) (ebi-a-GCST009541) which uses 47,309/930,014 cases/controls. Subsequent analyses using 2-sample MR result in significant positive causal estimates for SLE on the FinnGen HF GWAS using 6 different methods tested, including MR-RAPS, MR_PRESSO, MR-Egger, Weighted Median, IVW (fixed) and Maximum Likelihood. However, a re-evaluation of these data presented here in Figure 1A, using the published instrumental variables (IVs) from Bentham et al. (5) as the exposure and the FinnGen All cause HF or ebi-a-GCST009541 as the outcome, reveals largely disparate results. Using a number of MR methods including those evaluated in Gao et al., as well as other methods available via the MR-base platform (www.mrbase.org), we determined positive causal estimates for SLE on HF for 10/17 MR methods tested using the FinnGen-All cause HF GWAS, whereas all methods were insignificant using the dataset from Shah et al. (ebi-a-GCST009541). Additional analyses using finn-b-I9_HEARTFAIL_NS (not-strict) or finn-b-I9_HEARTFAIL (strict), that include a narrower range of endpoints for patient inclusion, as the outcome also show inconsistent results, with the broader HF determination resulting in positive causal estimates in 9/17 methods and the stricter definition revealing causality for only 4/17 methods. Inconsistencies across these datasets may point to the larger issue in defining HF, with some studies including any defect of cardiac pump function and those that are restricted to diagnoses based on compromised left ventricular ejection fraction. We recognize the challenges that often accompany analysis of heterogenous conditions such as heart failure or SLE and commend the authors for their attempts to increase our understanding of the complicated relationship between lupus and cardiovascular disease. Nonetheless, we feel that in this complex field, it is essential that precise identification of datasets be required and that, when possible, multiple datasets be employed to substantiate conclusions concerning possible causal relationships between clinical traits and/or diseases.




Figure 1 | MR demonstrates inconsistent causal effects of SLE-associated SNPs on HF. (A, B) Forest plots of MR causal estimates (beta ± standard error) for SLE on All Cause HF (finn-b-I9_HEARTFAILURE_ALLCAUSE), ebi-a-GCST009541, finn-b-I9_HEARTFAIL_NS and finn-b-I9_HEARTFAIL. Summary statistics from the Bentham et al. GWAS (5) were used for the exposure. For results, grey indicates insignificant (p> 0.05), red, positive causal estimates (p<0.05) determined by each MR method. Red text indicates MR methods included in Gao et al. In (A), IVs published in Gao et al. were derived solely from the Bentham et al. GWAS; for (B), IVs were sourced from multiancestral datasets (5–7) and are published in Kain et al. (8).



A second issue in MR analysis relates to the limitations, correctly pointed out by the authors in their discussion, imposed by use of the comparatively smaller, European-only SLE GWAS (5) yielding limited power and genomic coverage. To maximize both power and scope, recent analyses completed by our group (8) have taken advantage of association studies using the Immunochip (6, 7), SLE GWAS (5) and variants pooled from the Phenoscanner database. Although still biased toward European ancestry, the combined use of multiancestral data may provide a more accurate picture of the genetic landscape underlying lupus and cardiovascular disease. Here, SLE IVs sourced from transancestral datasets along with the FinnGen All cause HF as the outcome reveals positive causal estimates for less than half (6/17) of the MR methods used (Figure 1B). MR-RAPS, MR-Egger and Weighted Median, which are 3 of the original methods (out of 6 total) used by Gao and colleagues, no longer maintain their significance. Inconsistent results are also observed using ebi-a-GCST009541(all insignificant), finn-b-I9HEARTFAIL_NS (not-strict; 7/17 positive causal) and finn-b-I9_HEARTFAIL (strict; all insignificant).

The totality of these results casts doubts on any conclusive causal relationship between genetic susceptibility of SLE and the risk of HF. They also highlight the need for larger, more inclusive SLE GWAS to test the hypothesis of causality between SLE and cardiovascular diseases. In an effort to maintain scientific transparency, we thank the editors of Frontiers in Immunology and the authors of the paper for recognizing our concerns.


Author contributions

SK and JK wrote the first draft and contributed to data collection. KO and PL wrote and revised the final draft of the manuscript. All authors contributed to the article and approved the submitted version.


  

Funding

The work presented in this manuscript was funded by a grant awarded to PL of the RILITE Research Institute by the John and Marcia Goldman Foundation (jmgoldmanfoundation.org). The funder provided support in the form of salaries for authors [SK, JK, KO].



Acknowledgments

The authors would like to thank members of the AMPEL BioSolutions scientific team for their careful review of the manuscript.



Conflict of interest

Authors SK, KO, JK, and PL were employed by AMPEL BioSolutions, LLC.



References

1. Liu, Y, and Kaplan, MJ. Cardiovascular disease in systemic lupus erythematosus: An update. Curr Opin Rheumatol (2018) 30(5):441–8. doi: 10.1097/BOR.0000000000000528

2. Conrad, N, Verbeke, G, Molenberghs, G, Goetschalckx, L, Callender, T, Cambridge, G, et al. Autoimmune disease and cardiovascular disease risk: a population -based study on 19 autoimmune diseases and 12 cardiovascular diseases in 22 million individuals in the UK. Lancet (2022) 400(10354):733–43. doi: 10.1016/S0140-6736(22)01349-6

3. Gao, N, Kong, M, Li, X, Wei, D, Zhu, X, Hong, Z, et al. Systemic lupus erythematosus and cardiovascular disease: A mendelian randomization study. Front Immunol (2022) 13:908831. doi: 10.3389/fimmu.2022.908831

4. Shah, S, Henry, A, Roselli, C, Lin, H, Sveinbjornsson, G, Fatemifar, G, et al. Genome-wide association and mendelian randomization analysis provide insights into the pathogenesis of heart failure. Nat Commun (2020) 11:163. doi: 10.1038/s41467-019-13690-5

5. Bentham, J, Morris, DL, Cunninghame Graham, DS, Pinder, CL, Tombleson, P, Behrens, TW, et al. Genetic association analyses implicate aberrant regulation of innate and adaptive immunity genes in the pathogenesis of systemic lupus erythematosus. Nat Genet (2015) 47(12):1457–64. doi: 10.1038/ng.3434

6. Langefeld, CD, Ainsworth, HC, Graham, DSC, Kelly, JA, Comeau, ME, Marion, MC, et al. Transancestral mapping and genetic load in systemic lupus erythematosus. Nat Commun (2017) 8:16021. doi: 10.1038/ncomms16021

7. Sun, C, Molineros, JE, Looger, LL, Zhou, X-J, Kim, K, Okada, Y, et al. High-density genotyping of immune-related loci identifies new SLE risk variants in individuals with Asian ancestry. Nat Genet (2016) 48(3):323–30. doi: 10.1038/ng.3496

8. Kain, J, Owen, KA, Marion, MC, Langefeld, CD, Grammer, AG, and Lipsky, PE. Mendelian randomization and pathway analysis demonstrate shared genetic associations between systemic lupus erythematosus and coronary artery disease. Cell Rep Med (2022) 3(11):100805. doi: 10.1016/j.xcrm.2022.100805



Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Kerns, Owen, Kain and Lipsky. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/logo.jpg
, frontiers | Frontiers in Immunology





OEBPS/Images/fimmu-13-1075400-g001.jpg
A

EXPOSURE: Bentham et al.

IVs:| Gao et al. (35 SNPs)
OUTCOME:|FinnGen All Cause HF

Gao et al. (34 SNPs)
ebi-a-GCST009541

Gao et al. (35 SNPs)
FinnGen HF (non-strict)

Gao et al. (35 SNPs)
FinnGen HF (strict)

MR-RAPS

Unweighted regression
Sign concordance test
Simple mode (NOME)
Weighted mode (NOME)
Weighted mode

Simple mode

IVW (fixed effects)

IVW (random effects)
VW

MR-PRESSO j

Penalised weighted median
Weighted median

Simple median

MR Egger (bootstrap)

MR Egger

Maximum likelihood

-0.05 0.0 0.05 0.4 0.45

U
005 00 005

Causal estimate (beta) on Causal estimate (beta) on

finn-b-19_HEARTFAILURE
_ALLCAUSE

B

ebi-a-GCST009541

o

-0.05 0.0 0.05 0.45 0.5
Causal estimate (beta) on
finn-b-19_HEARTFAIL_NS

—

-0.05 0.0 0.05 0.35 0.4

Causal estimate (beta) on
finn-b-19_HEARTFAIL

IVs:| Kain et al. (55 SNPs)
OUTCOME:|FinnGen All Cause HF

Kain et al. (54 SNPs)

Kain et al. (55 SNPs)
FinnGen HF (non-strict)

Kain et al. (55 SNPs)
FinnGen HF (strict)

VW

Penalised weighted median.
Weighted median:

Simple median

MR Egger (bootstrap)

MR Egger

Maximum likelihood

-0.05 0.0 0.05 0.3 0.35

Causal estimate (beta) on

finn-b-19_HEARTFAILURE
_ALLCAUSE

ebi-a-GCST009541

—r—t—T
-0.1 -0.05 0.0 0.05 0.1
Causal estimate (beta) on

ebi-a-GCST009541

L

Em
.

=

< HH
l_;il_|'_|

-0.05 0.0 0.05 0.25 0.3
Causal estimate (beta) on
finn-b-I9_HEARTFAIL_NS

1

-0.05 0.0 0.05

Causal estimate (beta) on
finn-b-19_HEARTFAIL

@® Pos. causal
JH Insignificant





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Commentary: Systemic lupus erythematosus and cardiovascular disease: A Mendelian randomization study

      

        		

          Author contributions

        



        		

          Funding

        



        		

          Acknowledgments

        



        		

          Conflict of interest

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/fimmu.2022.1075400_cover.jpg
’ frontiers l Frontiers in Immunology

Commentary: Systemic lupus
erythematosus and
cardiovascular disease: A
Mendelian randomization study





