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We thank McGonagle et al1 for their insightful comments on 
our manuscript on faecal microbiota transplantation (FMT) in 
active peripheral psoriatic arthritis (PsA), known as the FLORA 
trial.2 We agree that the clinical findings of this first double- 
blind, randomised, trial of FMT in immune- mediated arthritis 
warrant further investigation into the underlying biological 
mechanisms coupling gut composition, the intestinal barrier–
microbiotal interaction, and systemic inflammation in PsA and 
related chronic inflammatory diseases. Indeed, evidence linking 
the composition of the gut microbiota and initiation/progression 
of immune- mediated disease is limited and is primarily derived 
from animal models.3 Suggested mechanisms encompass failure 
to induce immunological tolerance,4 which may direct the T cell 
repertoire towards a pro- inflammatory phenotype including 
Th17 differentiation and activation seen in PsA, loss of epithelial 
integrity5 and systemic translocation due to local inflammation 
and/or tissue damage that may enable trafficking of both acti-
vated immune cells and antigenic material to distant sites thereby 
creating perpetual systemic inflammatory stimuli6 by epitope 
spreading,7 bystander activation8 and/or molecular mimicry.9

Reactive arthritis (ReA) represents an arthritic disease entity 
within the spondyloarthritis (SpA) family that is believed to be 
triggered by a specific gut bacteria composition. Moreover, the 
heterogeneous disease manifestations of ReA such as enthesitis, 
uveitis and sacroiliitis have been associated with enrichment of 
specific bacteria.10 Given the overlapping disease manifestations 
of PsA and ReA, these disease entities may likely share patho-
physiological features. As McGonagle et al point out, FMT 
could transiently disturb the intestinal homeostasis and trigger 
a flare in disease mediated by microbial modulation of immu-
nological pathways before later restoration of immune homeo-
stasis. That FMT can induce systemic immunological responses 
such as a transient increase in C reactive protein and self- limiting 
fever are well- known side- effects in patients receiving FMT for 
Clostridioides difficile infection and/or chronic inflammatory 
bowel disease (IBD).11 Effects of FMT could also be mediated 
through indirect mechanisms bolstering the effects of standard 
therapies, including methotrexate, which participants of the 
FLORA trial received throughout the trial. This latter concept 
is known as pharmacomicrobiomics.12 Given that compositional 
and functional microbiota alterations can be partly relieved by 
conventional synthetic disease modifying anti rheumatic drugs 
(DMARDs) treatment13 and anti- tumour necrosis alfa (TNFα) 
treatment in patients with SpA and rheumatoid arthritis (RA),14 15 
it would have been optimal that no participants in the FLORA 
trial received such treatments during the trial. However, this 
state was not possible due to disease severity and the relatively 
long follow- up (26 weeks).

In addition to the clinical objectives of the FLORA trial, we 
aimed to generate more knowledge of FMT- induced (1) changes 
in the compositional, structural and functional capacity of the 
intestinal microbiota and the intestinal permeability, (2) occur-
rence of systemic translocation of microbial products and (3) 
changes in levels of systemic inflammation- associated proteins 
in patients with PsA, and how this relate to the clinical outcome 
following FMT both in the short term (after 4 weeks) and in the 

long term (after 26 weeks). Current evidence from IBD trials 
indicates that both clinical, patient- related and donor- related 
factors may be important for the clinical outcome of FMT,16–20 
thereby leading us to conclude that FMT therapies would benefit 
from a personalised approach.21 Moreover, whether a ‘window 
of opportunity’ exists relatively close to disease onset22 or at time 
of disease remission within which microbiota- targeted interven-
tions are more likely to be effective needs further investigation.

The proposed causal link between microbiota community 
state types and PsA, which has been proven to be the case in 
ReA, remains to be established. However, to investigate safety 
and efficacy of FMT as well as enlighten similarities and differ-
ences in microbial abnormalities and FMT effect mechanisms 
among patients with different types of inflammatory arthritis 
(PsA, ReA, RA, axial SpA, gouty arthritis), IBD and pulmonary 
sarcoidosis, we have now initiated a new randomised trial, the 
FRONT trial (NCT04924270). Here, we will investigate the 
clinical and biological effects of weekly upper- administered, 
capsule FMT in treatment naïve, newly diagnosed patients with 
various conditions. As advocated for by translational science, we 
anticipate that the combination of clinical trials and in- depth 
basic science of microbial and immunological responses will 
advance our understanding of the link between the intestinal 
microbiota and the disease course of PsA and related chronic 
inflammatory diseases.

Maja Skov Kragsnaes    ,1,2 Jens Kjeldsen    ,2,3 Hans Christian Horn    ,1 
Heidi Lausten Munk    ,1 Jens Kristian Pedersen    ,4 Søren Andreas Just,4 
Palle Ahlquist,5 Jesper Rømhild Davidsen,2,6 Anna Christine Nilsson,7 
Richard Röttger,8 Mogens Kruhøffer,9 Julian R Marchesi,10 
Karsten Kristiansen    ,11,12 Robin Christensen    ,2,13 Torkell Ellingsen    1,2

1Rheumatology Research Unit, Department of Rheumatology, Odense University 
Hospital, Odense, Denmark
2Department of Clinical Research, University of Southern Denmark, Odense, Denmark
3Department of Medical Gastroenterology, Odense University Hospital, Odense, 
Denmark
4Section of Rheumatology, Department of Medicine, Svendborg Hospital, Svendborg, 
Denmark
5Reumaklinik Fyn, Odense, Denmark
6South Danish Center for Interstitial Lung Diseases, Department of Respiratory 
Medicine, Odense University Hospital, Odense, Denmark
7Department of Clinical Immunology, Odense University Hospital, Odense, Denmark
8Department of Mathematics and Computer Science (IMADA), University of Southern 
Denmark, Odense, Denmark
9BioXpedia, Aarhus, Denmark
10Division of Digestive Diseases, Imperial College London Faculty of Medicine, 
London, UK
11Laboratory of Genomics and Molecular Biomedicine, Department of Biology, 
University of Copenhagen, Copenhagen, Denmark
12Institute of Metagenomics, BGI- Shenzhen, Shenzhen, China
13Section for Biostatistics and Evidence- Based Research, the Parker Institute, 
Bispebjerg and Frederiksberg Hospital, Copenhagen, Denmark

Correspondence to Professor Torkell Ellingsen, Rheumatology Research Unit, 
Department of Rheumatology, Odense University Hospital, 5000 Odense, Denmark;  
 torkell. ellingsen@ rsyd. dk

Correction notice This article has been corrected since it published Online First. 
Reference 1 has been corrected.

Handling editor Josef S Smolen

Twitter Søren Andreas Just @JustSoren

Contributors All the authors have contributed to writing and reviewing the final 
draft.

Funding JRM receives financial and infrastructure support from the NIHR Imperial 
Biomedical Research Centre (BRC) based at Imperial College Healthcare NHS Trust 
and Imperial College London; NIHR Imperial Biomedical Research Centre [RDA02]; 
National Institute for Health Research [CL-2019-21-002].

Disclaimer All the other the authors have not declared a specific grant for this 
research from any funding agency in the public, commercial or not- for- profit sectors.

Competing interests JRM has received a paid consultancy from Enterobiotix Ltd.

Correspondence response
 on M

ay 21, 2023 by guest. P
rotected by copyright.

http://ard.bm
j.com

/
A

nn R
heum

 D
is: first published as 10.1136/annrheum

dis-2021-220910 on 22 June 2021. D
ow

nloaded from
 

http://www.eular.org/
http://ard.bmj.com/
http://orcid.org/0000-0001-9641-9065
http://orcid.org/0000-0001-8148-6572
http://orcid.org/0000-0002-0792-0366
http://orcid.org/0000-0002-2212-6283
http://orcid.org/0000-0003-2531-9547
http://orcid.org/0000-0002-6024-0917
http://orcid.org/0000-0002-6600-0631
http://orcid.org/0000-0003-0426-4962
https://twitter.com/JustSoren
http://ard.bmj.com/


2 Ann Rheum Dis Month 2021 Vol 0 No 0

Correspondence response

Patient and public involvement Patients and/or the public were not involved in 
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication Not required.

Provenance and peer review Commissioned; internally peer reviewed.

© Author(s) (or their employer(s)) 2021. No commercial re- use. See rights and 
permissions. Published by BMJ.

To cite Kragsnaes MS, Kjeldsen J, Horn HC, et al. Ann Rheum Dis Epub ahead of 
print: [please include Day Month Year]. doi:10.1136/annrheumdis-2021-220910

Received 10 June 2021
Accepted 11 June 2021

 ► http:// dx. doi. org/ 10. 1136/ annrheumdis- 2021- 220871

Ann Rheum Dis 2021;0:1–2. doi:10.1136/annrheumdis-2021-220910

ORCID iDs
Maja Skov Kragsnaes http:// orcid. org/ 0000- 0001- 9641- 9065
Jens Kjeldsen http:// orcid. org/ 0000- 0001- 8148- 6572
Hans Christian Horn http:// orcid. org/ 0000- 0002- 0792- 0366
Heidi Lausten Munk http:// orcid. org/ 0000- 0002- 2212- 6283
Jens Kristian Pedersen http:// orcid. org/ 0000- 0003- 2531- 9547
Karsten Kristiansen http:// orcid. org/ 0000- 0002- 6024- 0917
Robin Christensen http:// orcid. org/ 0000- 0002- 6600- 0631
Torkell Ellingsen http:// orcid. org/ 0000- 0003- 0426- 4962

REFERENCES
 1 McGonagle D, Bridgewood C, Marzo- Ortega H. Correspondence on ’Safety and 

efficacy faecal microbiota transplantation for active peripheral psoriatic arthritis: an 
exploratory randomised placebo- controlled trial’. Ann Rheum Dis 2021.

 2 Kragsnaes MS, Kjeldsen J, Horn HC, et al. Safety and efficacy of faecal 
microbiota transplantation for active peripheral psoriatic arthritis: an exploratory 
randomised placebo- controlled trial. Ann Rheum Dis 2021. doi:10.1136/
annrheumdis-2020-219511. [Epub ahead of print: 29 Apr 2021].

 3 Clemente JC, Manasson J, Scher JU. The role of the gut microbiome in systemic 
inflammatory disease. BMJ 2018;360:j5145.

 4 Ruff WE, Greiling TM, Kriegel MA. Host- microbiota interactions in immune- mediated 
diseases. Nat Rev Microbiol 2020;18:521–38.

 5 Ciccia F, Guggino G, Rizzo A, et al. Dysbiosis and zonulin upregulation alter gut 
epithelial and vascular barriers in patients with ankylosing spondylitis. Ann Rheum Dis 
2017;76:1123–32.

 6 Yeoh N, Burton JP, Suppiah P, et al. The role of the microbiome in rheumatic diseases. 
Curr Rheumatol Rep 2013;15:314.

 7 Elliott SE, Kongpachith S, Lingampalli N, et al. Affinity maturation drives epitope 
spreading and generation of proinflammatory anti- citrullinated protein antibodies in 
rheumatoid arthritis. Arthritis Rheumatol 2018;70:1946–58.

 8 Li B, Selmi C, Tang R, et al. The microbiome and autoimmunity: a paradigm from the 
gut- liver axis. Cell Mol Immunol 2018;15:595–609.

 9 Rashid T, Ebringer A. Autoimmunity in rheumatic diseases is induced by microbial 
infections via crossreactivity or molecular mimicry. Autoimmune Dis 2012;2012:1–9.

 10 Manasson J, Shen N, Garcia Ferrer HR, et al. Gut microbiota perturbations in reactive 
arthritis and postinfectious spondyloarthritis. Arthritis Rheumatol 2018;70:242–54.

 11 Lai CY, Sung J, Cheng F, et al. Systematic review with meta- analysis: review of donor 
features, procedures and outcomes in 168 clinical studies of faecal microbiota 
transplantation. Aliment Pharmacol Ther 2019;49:354–63.

 12 Sayers E, MacGregor A, Carding SR. Drug- microbiota interactions and treatment 
response: relevance to rheumatoid arthritis. AIMS Microbiol 2018;4:642–54.

 13 Zhang X, Zhang D, Jia H, et al. The oral and gut microbiomes are perturbed 
in rheumatoid arthritis and partly normalized after treatment. Nat Med 
2015;21:895–905.

 14 Picchianti- Diamanti A, Panebianco C, Salemi S, et al. Analysis of gut microbiota in 
rheumatoid arthritis patients: disease- related dysbiosis and modifications induced by 
etanercept. Int J Mol Sci 2018;19:2938.

 15 Yin J, Sternes PR, Wang M, et al. Shotgun metagenomics reveals an enrichment of 
potentially cross- reactive bacterial epitopes in ankylosing spondylitis patients, as 
well as the effects of TNFi therapy upon microbiome composition. Ann Rheum Dis 
2020;79:132–40.

 16 Tariq R, Saha S, Solanky D, et al. Predictors and management of failed fecal 
microbiota transplantation for recurrent Clostridioides difficile infection. J Clin 
Gastroenterol 2021;55:542–7.

 17 Holvoet T, Joossens M, Vázquez- Castellanos JF, et al. Fecal microbiota transplantation 
reduces symptoms in some patients with irritable bowel syndrome with predominant 
abdominal bloating: short- and long- term results from a placebo- controlled 
randomized trial. Gastroenterology 2021;160:145–57.

 18 Allegretti JR, Mehta SR, Kassam Z, et al. Risk factors that predict the failure of 
multiple fecal microbiota transplantations for Clostridioides difficile infection. Dig Dis 
Sci 2021;66:213–7.

 19 Seong H, Lee SK, Cheon JH, et al. Fecal microbiota transplantation for multidrug- 
resistant organism: efficacy and response prediction. J Infect 2020;81:719–25.

 20 Wilson BC, Vatanen T, Cutfield WS, et al. The super- donor phenomenon in fecal 
microbiota transplantation. Front Cell Infect Microbiol 2019;9:2.

 21 Rojas M, Restrepo- Jiménez P, Monsalve DM, et al. Molecular mimicry and 
autoimmunity. J Autoimmun 2018;95:100–23.

 22 Van Praet L, Jacques P, Van den Bosch F, et al. The transition of acute to chronic bowel 
inflammation in spondyloarthritis. Nat Rev Rheumatol 2012;8:288–95.

 on M
ay 21, 2023 by guest. P

rotected by copyright.
http://ard.bm

j.com
/

A
nn R

heum
 D

is: first published as 10.1136/annrheum
dis-2021-220910 on 22 June 2021. D

ow
nloaded from

 

http://crossmark.crossref.org/dialog/?doi=10.1136/annrheumdis-2021-220910&domain=pdf&date_stamp=2021-07-22
http://dx.doi.org/10.1136/annrheumdis-2021-220871
http://orcid.org/0000-0001-9641-9065
http://orcid.org/0000-0001-8148-6572
http://orcid.org/0000-0002-0792-0366
http://orcid.org/0000-0002-2212-6283
http://orcid.org/0000-0003-2531-9547
http://orcid.org/0000-0002-6024-0917
http://orcid.org/0000-0002-6600-0631
http://orcid.org/0000-0003-0426-4962
http://dx.doi.org/10.1136/annrheumdis-2021-220871
http://dx.doi.org/10.1136/annrheumdis-2020-219511
http://dx.doi.org/10.1136/bmj.j5145
http://dx.doi.org/10.1038/s41579-020-0367-2
http://dx.doi.org/10.1136/annrheumdis-2016-210000
http://dx.doi.org/10.1007/s11926-012-0314-y
http://dx.doi.org/10.1002/art.40587
http://dx.doi.org/10.1038/cmi.2018.7
http://dx.doi.org/10.1155/2012/539282
http://dx.doi.org/10.1002/art.40359
http://dx.doi.org/10.1111/apt.15116
http://dx.doi.org/10.3934/microbiol.2018.4.642
http://dx.doi.org/10.1038/nm.3914
http://dx.doi.org/10.3390/ijms19102938
http://dx.doi.org/10.1136/annrheumdis-2019-215763
http://dx.doi.org/10.1097/MCG.0000000000001398
http://dx.doi.org/10.1097/MCG.0000000000001398
http://dx.doi.org/10.1053/j.gastro.2020.07.013
http://dx.doi.org/10.1007/s10620-020-06198-2
http://dx.doi.org/10.1007/s10620-020-06198-2
http://dx.doi.org/10.1016/j.jinf.2020.09.003
http://dx.doi.org/10.3389/fcimb.2019.00002
http://dx.doi.org/10.1016/j.jaut.2018.10.012
http://dx.doi.org/10.1038/nrrheum.2012.42
http://ard.bmj.com/

	Response to: ‘Correspondence on ‘Safety and efficacy of faecal microbiota transplantation for active peripheral psoriatic arthritis: an exploratory randomised placebo-controlled trial’’ by McGonagle et al
	References


