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A Commentary on 

Autoimmune/Autoinflammatory Syndrome Induced by Adjuvants (ASIA Syndrome) After 

Polypropylene Mesh Implantation – Protocol of a Pilot Study for Diagnostics and Treatment

by Gielen MJCAM, van Rest KLC, Bouvy ND, van Koeveringe GA, Kowalik CR, Roovers JPWR, 
Roumen RMH, Slot MC, Willems HPJ and Zwaans WAR (2025). J. Abdom. Wall Surg. 4:14266. doi: 
10.3389/jaws.2025.14266

We read with great interest the manuscript titled “Autoimmune/Autoinflammatory Syndrome 
Induced by Adjuvants (ASIA Syndrome) After Polypropylene Mesh Implantation–Protocol of a 
Pilot Study for Diagnostics and Treatment” [1]. In the proposed prospective Dutch study, the 
authors aim to include fifty patients who developed ASIA after polypropylene (PP) mesh placement. 
These patients will be followed for 1 year. Outcome measures include: mesh allergy, positive testing 

for (some) autoimmune disorders, and resolution of complaints after (partial) mesh removal.
Having recently authored a clinical outlook emphasising the need for studies investigating the 

potential relationship between PP mesh and ASIA [2] and the first clinical prospective study 
evaluating the presence of systemic effects after PP mesh placement [3], we were pleased to see this 
protocol and commend the authors for their initiative in this important area of research.

There are, however, several issues that should be discussed regarding the proposed study.
Firstly, the protocol appears to rest on the assumption that PP is inert within the human body, i.e., 

it does not change/degrade over time, which is incorrect [2]. Commercially available PP for medical 
purposes contains various additives such as antioxidants. Without such additives, PP rapidly loses its 
mechanical integrity due to oxidation, rendering it unsuitable for long-term weight-bearing 
applications such as soft tissue reinforcement in hernia repair [4], although additives never 

completely prevent degradation. Consequently, degradation-associated PP nanoparticles and 
microparticles could be quantified in the surrounding tissue after implantation, and an 
increased particle concentration over time was detected for a commercially available PP mesh 
[2]. The oxidative degradation of PP mesh has been extensively characterised in vitro and in vivo both 
chemically and biologically [2, 5]. Studies on explanted meshes from humans have consistently 
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shown evidence of both bulk and surface degradation. While the 
bulk mechanical properties of PP may persist for a longer period, 
its surface chemistry, and hence its interactions with immune 
cells in the host tissue, often undergoes alterations much earlier 

[2, 5]. Such surface degradation changes both the mechanical 
properties and chemical composition of PP [6], which in turn 
modulates biological responses. For example, macrophages 
respond significantly differently when exposed to degraded 
versus pristine PP [7]. We therefore fear that the complex 
dynamic interplay between the immune system and the 
degrading PP over years with particle detachment in vivo 
cannot be mimicked with the proposed mesh allergy testing 
(MAT) method.

Additionally, the authors state: “For the MAT, 1 mL methyl 
ethyl ketone (MEK) is used to dissolve a 5 cm2 mesh for at least 

48 hours, up to a maximum of 72 hours.” While this description 
suggests complete dissolution, MEK cannot, in fact, dissolve PP, 
which is a non-polar semicrystalline polymer typically soluble 
only in non-polar solvents such as xylene. It is therefore likely that 
the authors intended to use MEK as an extractant rather than a 
solvent, to leach low-molecular-weight additives or surface 
residues from the mesh. This distinction is important, because 
such extraction would not reproduce the in vivo degradation 
processes (oxidation, particle detachment) that occur over time. 
Accordingly, the proposed MAT may primarily reflect acute 
responses to soluble additives rather than chronic immune 

activation driven by polymer degradation. Given the time- 
dependent nature of PP degradation [2, 5], the proposed 
follow-up period appears insufficient to capture the full 
spectrum of potential outcomes. This concern is further 
supported by our findings, which show that around 40% of 
patients developed ASIA symptoms more than 1 year after 
implantation [3]. It is also important to note that PP meshes 
from different manufacturers have different degradation 
behaviour and chemical composition due to their varying 
formulations, i.e., supplementation with different additives in 
different concentrations [2, 5]. Therefore, care must be taken in 

making generalised statements based on results derived from a 
limited number of products/manufacturers.

Secondly, the protocol for autoimmune testing is rather 
limited. Whereas, C-reactive protein levels in patients with 
ASIA due to mesh are, generally, in the normal range, 
angiotensin-converting enzyme and soluble interleukin-2 
receptor levels are often elevated [8]. Importantly, in the 
proposed protocol these markers are not evaluated.

Thirdly, the surgical procedure for (partial) mesh removal 
is not well described. It should be emphasised that previous 
studies demonstrated that only complete mesh removal 

resulted in amelioration of systemic symptoms [3, 9], 
whereas partial removal may result in a decrease of pain 
but not in a decrease of systemic symptoms [3]. 
Unfortunately, complete removal of PP mesh is often not 
feasible in anatomically constrained regions such as the groin, 
where space is limited and nerves are present. Moreover, due 
to particle detachment and migration, residual PP fragments 
may continue to stimulate the immune system and cause 
systemic symptoms even after ‘complete’ mesh removal.

Fourthly, the authors state that there is no solid evidence that 
ASIA is caused by PP mesh [1]. To determine whether an 
association exists between a triggering event and outcome, 
scientists currently consider an evaluation using the so-called 

Bradford Hill criteria [10]. Based on these criteria, we suggest that 
an association between PP mesh and ASIA is likely [8].

We appreciate the initiative to perform a prospective study on 
ASIA due to mesh and hope that our concerns will be considered 
to strengthen the scientific rigor and clinical relevance of the 
work. We look forward to following the results of this 
important study.

AUTHOR CONTRIBUTIONS

NF and JC contributed equally to the writing of the letter. All 
authors contributed to the article and approved the 
submitted version.

FUNDING

The author(s) declared that financial support was received for this 
work and/or its publication. NF is supported by the Engineering 
and Physical Sciences Research Council (EPSRC) (EP/ 
V012126/1).

CONFLICT OF INTEREST

NF has provided expert testimony for lawsuits concerning 
surgical mesh. JC received consulting fees from Otsuka, and 
honorarium from Up-to-Date. In addition, JC is a member of the 
European Commission Expert Panel on Medical Devices and 
appeared as an expert witness in court for patients with adverse 
effects due to biomaterials.

GENERATIVE AI STATEMENT

The author(s) declared that generative AI was not used in the 
creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this 
article has been generated by Frontiers with the support of 
artificial intelligence and reasonable efforts have been made to 
ensure accuracy, including review by the authors wherever 
possible. If you identify any issues, please contact us.

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.

Journal of Abdominal Wall Surgery | Published by Frontiers January 2026 | Volume 4 | Article 15402 2

Farr and Cohen Tervaert Commentary on ASIA Mesh Study



REFERENCES

1. Gielen MJCAM, Van Rest KLC, Bouvy ND, van Koeveringe GA, Kowalik CR, 

Roovers JPWR, et al. Autoimmune/Autoinflammatory Syndrome Induced by 

Adjuvants (ASIA Syndrome) After Polypropylene Mesh 

Implantation – Protocol of a Pilot Study for Diagnostics and Treatment. 

J Abdom Wall Surg (2025) 4:14266. doi:10.3389/jaws.2025.14266

2. Farr NTH, Achenbach P, Sievert K-D. Effects of Degradation-Associated 

Polypropylene Particles in the Surrounding Tissue After Surgical Mesh 

Implantation. Nat Rev Urol (2025) 22:791–3. doi:10.1038/s41585-025-01046-2

3. Cohen Tervaert JW. Autoinflammatory/Autoimmunity Syndrome Induced by 

Adjuvants (shoenfeld’s Syndrome) in Patients After a Polypropylene Mesh 

Implantation. Best Pract & Res Clin Rheumatol (2018) 32:511–20. doi:10.1016/j. 

berh.2019.01.003

4. Vasile C. Handbook of Polyolefins. 2nd ed. New York: Marcel Dekker (2000). 

rev.expanded.

5. Jain T, Tantisuwanno C, Paul A, Takmakov P, Joy A, Isayeva I, et al. Accelerated In 

Vitro Oxidative Degradation Testing of Polypropylene Surgical Mesh. J Biomed 

Mater Res jbm.b (2023) 111:35308–2076. doi:10.1002/jbm.b.35308

6. Lu X, Harman M, Todd HB, Augenstein V, McIver B, Bridges W. Analyzing 

Material Changes Consistent with Degradation of Explanted Polymeric Hernia 

Mesh Related to Clinical Characteristics. Surg Endosc (2022) 36:5121–35. 

doi:10.1007/s00464-021-08882-4

7. Farr NTH, Workman VL, Saad S, Roman S, Hearnden V, Chapple CR, et al. 

Uncovering the Relationship Between Macrophages and Polypropylene 

Surgical Mesh. Biomater Adv (2024) 159:213800. doi:10.1016/j.bioadv.2024. 

213800

8. Cohen Tervaert JW, Osman M. Autoimmune/Inflammatory Syndrome 

Induced by Adjuvants (ASIA or Shoenfeld’s Syndrome) due to 

Polypropylene Mesh Implants. In: Watad A, Bragazzi NL, Shoenfeld Y, 

editors. Autoimmune Disorders: Adjuvants and Other Risk Factors in 

Pathogenesis. Wiley (2024). p. 67–84. doi:10.1002/9781119858430.ch7

9. Fadaee N, Huynh D, Khanmohammed Z, Mazer L, Capati I, Towfigh S. 

Patients with Systemic Reaction to their Hernia Mesh: An Introduction to 

Mesh Implant Illness. J Abdom Wall Surg (2023) 2(2):10983. doi:10.3389/jaws. 

2023.10983

10. Fedak KM, Bernal A, Capshaw ZA, Gross S. Applying the Bradford Hill 

Criteria in the 21st Century: How Data Integration has Changed Causal 

Inference in Molecular Epidemiology. Emerg Themes Epidemiol (2015) 12: 

14. doi:10.1186/s12982-015-0037-4

Copyright © 2026 Farr and Cohen Tervaert. 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.

Journal of Abdominal Wall Surgery | Published by Frontiers January 2026 | Volume 4 | Article 15402 3

Farr and Cohen Tervaert Commentary on ASIA Mesh Study

https://doi.org/10.3389/jaws.2025.14266
https://doi.org/10.1038/s41585-025-01046-2
https://doi.org/10.1016/j.berh.2019.01.003
https://doi.org/10.1016/j.berh.2019.01.003
https://doi.org/10.1002/jbm.b.35308
https://doi.org/10.1007/s00464-021-08882-4
https://doi.org/10.1016/j.bioadv.2024.213800
https://doi.org/10.1016/j.bioadv.2024.213800
https://doi.org/10.1002/9781119858430.ch7
https://doi.org/10.3389/jaws.2023.10983
https://doi.org/10.3389/jaws.2023.10983
https://doi.org/10.1186/s12982-015-0037-4
https://creativecommons.org/licenses/by/4.0/

	Commentary: Autoimmune/Autoinflammatory Syndrome Induced by Adjuvants (ASIA Syndrome) After Polypropylene Mesh Implantation ...
	Author Contributions
	Funding
	Conflict of Interest
	Generative AI Statement
	Publisher’s Note
	References


