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To the Editor,
Complement overactivation drives the hyperinflammatory state 
of severe COVID-19, fueling a cycle of neutrophil-driven immu-
nothrombosis, excessive cytokine release and endothelial injury 
[1–3]. In this context, neutrophils migrate to the lungs, releasing 
neutrophil extracellular traps (NETs) that interact with lung fibro-
blasts, which in turn amplify thromboinflammatory and immuno-
fibrotic responses, further impacting disease progression [1, 4–7]. 
Interleukin-8 (IL-8) is a major neutrophil chemoattractant ex-
pressed by various cells, including neutrophils. Previous data have 
indicated that neutrophil-derived systemic and pulmonary IL-8 is 
overexpressed in COVID-19, aggravating disease immunopathol-
ogy and prognosis [7, 8]. However, the role of complement in IL-8-
associated disease pathology has yet to be clarified.

Considering and expanding upon the above findings, here we 
provide a novel mechanism that links complement C3 activa-
tion with IL-8-driven inflammation during neutrophil-lung fi-
broblast interaction in severe COVID-19, by leveraging clinical 
data and samples from the ITHACA study, the only randomised, 
placebo-controlled clinical trial of the compstatin-based C3 

therapeutic AMY-101 in COVID-19-associated acute respira-
tory distress syndrome (ARDS) [9]. AMY-101 administration 
resulted in complete and sustained inhibition of C3 activation in 
all responders, alongside a reduction in thromboinflammatory 
markers associated with disease progression [9].

We analysed all 26 survivors of COVID-19-related ARDS, 
who had received either AMY-101 (5 mg/kg; n = 13) or placebo 
(n = 13), in addition to standard-of-care therapy, which included 
dexamethasone and low molecular weight heparin. To evaluate 
the in vivo effect of C3 inhibition on IL-8 expression, we mea-
sured IL-8 plasma levels in both study groups at baseline (D0) 
and at Day 7 post-treatment (D7). IL-8 plasma levels were found 
to be significantly reduced in the AMY-101-treated patients at 
D7 compared to D0. In contrast, this effect was not observed in 
the respective samples of placebo-treated patients (Figure 1A). 
Moreover, the key markers of complement activation, C3a and 
sC5b-9, including both D0 and D7 values, were found to be well 
correlated with the corresponding IL-8 levels (Figure 1B), sug-
gesting a pathomechanistic role of complement activation in IL-
8-associated inflammation during severe COVID-19.
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Prompted by the above findings, we sought to investigate the 
potential cellular sources of IL-8 that may be modulated by 
C3 inhibition with AMY-101. Lung fibroblasts and neutrophils 

are considered key components of the maladaptive inflamma-
tory response, leading to lung tissue damage and impaired re-
spiratory function in COVID-19-associated ARDS [4, 6, 8, 10]. 

FIGURE 1    |     Legend on next page.
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Incubation of healthy lung fibroblasts with D7 AMY-101 plasma 
yielded significantly lower IL-8 expression compared to the re-
spective D0 samples (Figure 1C–F). This effect was not observed 
upon stimulation of lung fibroblasts with D7 placebo plasma 
(Figure  1C–F). Accordingly, the same pattern was observed in 
plasma-stimulated neutrophils (Supplementary Figure S1A–C). 
Taken together, these data indicate that the downregulation of 
IL-8 secretion from lung fibroblasts and neutrophils may be pri-
marily attributed to C3 inhibition. Next, to address the potential 
functional implications of AMY-101's inhibitory effect on IL-8 se-
cretion by lung fibroblasts, we measured neutrophil chemotactic 
activity using supernatants from COVID-19 plasma-stimulated 
lung fibroblasts. We found that supernatants obtained from lung 
fibroblasts activated with D7 AMY-101 plasma, exhibited dimin-
ished neutrophil chemotactic effect, compared to D0, employing 
IL-8 neutralisation to demonstrate that this response was IL-8-
dependent (Figure 1G).

In addition to neutrophils [7], these results implicate lung fi-
broblasts as another source of increased IL-8 expression during 
severe COVID-19. Importantly, C3 inhibition with AMY-101 
effectively abolishes this effect, uncovering C3-mediated IL-8-
driven neutrophil recruitment into the lungs as a novel patho-
genic mechanism in COVID-19-associated ARDS.

The effect of complement activation on lung fibroblasts is 
likely both direct and indirect. Lung fibroblasts express com-
plement receptors, that is, C3aR and C5aR1 [11], allowing di-
rect interaction with complement activation fragments, such 
as anaphylatoxins C3a and C5a, respectively. At the same time, 
complement activation in various disease models can induce 
pro-inflammatory cytokines, indirectly influencing fibroblasts 
by interacting with other cell types and modulating the inflam-
matory milieu [2]. Additionally, fibroblasts are well-established 
sources of IL-8 in response to other pro-inflammatory stimuli or 
pathogens [12, 13].

This study is the first to clinically validate the direct link be-
tween C3 activation and IL-8-driven inflammation, expanding 
our current understanding of COVID-19 pathophysiology and 
potentially other neutrophil-mediated thromboinflammatory 
and fibrotic disorders. In this context, targeting C3 may serve 
as an effective therapeutic strategy to mitigate multiple IL-8-
related disease-exacerbating pathways [14, 15].
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natants, collected after cell stimulation with AMY-101 or placebo plasma on D0 (with or without IL-8 neutralisation) or D7, on healthy neutrophils. 
For F, G: Kruskal-Wallis followed by Dunn's test; n = 6, mean ± SEM; *p < 0.05, **p < 0.01, ***p < 0.001, ns: not significant. VIM, vimentin.

 13652567, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/im

m
.13930, W

iley O
nline L

ibrary on [20/04/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



4 of 4 Immunology, 2025

2. D. C. Mastellos, G. Hajishengallis, and J. D. Lambris, “A Guide to 
Complement Biology, Pathology and Therapeutic Opportunity,” Nature 
Reviews. Immunology 24, no. 2 (February 2024): 118–141.

3. M. K. Siggins, K. Davies, R. Fellows, et al., “Alternative Pathway Dys-
regulation in Tissues Drives Sustained Complement Activation and Pre-
dicts Outcome Across the Disease Course in COVID-19,” Immunology 
168, no. 3 (March 2023): 473–492.

4. A. Chrysanthopoulou, C. Antoniadou, A. M. Natsi, et  al., “Down-
Regulation of KLF2 in Lung Fibroblasts Is Linked With COVID-19 Im-
munofibrosis and Restored by Combined Inhibition of NETs, JAK-1/2 
and IL-6 Signaling,” Clinical Immunology 247 (February 2023): 109240.

5. E. Gavriilidis, C. Antoniadou, A. Chrysanthopoulou, et  al., “Com-
bined Administration of Inhaled DNase, Baricitinib and Tocilizumab 
as Rescue Treatment in COVID-19 Patients With Severe Respiratory 
Failure,” Clinical Immunology 238 (December 2022): 109016.

6. A. F. Rendeiro, H. Ravichandran, Y. Bram, et al., “The Spatial Land-
scape of Lung Pathology During COVID-19 Progression,” Nature 593, 
no. 7860 (May 2021): 564–569.

7. R. Kaiser, A. Leunig, K. Pekayvaz, et al., “Self-Sustaining IL-8 Loops 
Drive a Prothrombotic Neutrophil Phenotype in Severe COVID-19,” JCI 
Insight 6, no. 18 (September 2021): e150862.

8. O. J. McElvaney, N. L. McEvoy, O. F. McElvaney, et al., “Character-
ization of the Inflammatory Response to Severe COVID-19 Illness,” 
American Journal of Respiratory and Critical Care Medicine 202, no. 6 
(September 2020): 812–821.

9. P. Skendros, G. Germanidis, D. C. Mastellos, et al., “Complement C3 
Inhibition in Severe COVID-19 Using Compstatin AMY-101,” Science 
Advances 8, no. 33 (August 2022): eabo2341.

10. J. C. Melms, J. Biermann, H. Huang, et  al., “A Molecular Single-
Cell Lung Atlas of Lethal COVID-19,” Nature 595, no. 7865 (July 2021): 
114–119.

11. H. Gu, A. J. Fisher, E. A. Mickler, et al., “Contribution of the Ana-
phylatoxin Receptors, C3aR and C5aR, to the Pathogenesis of Pulmo-
nary Fibrosis,” FASEB Journal 30, no. 6 (2016): 2336–2350.

12. C. G. Larsen, A. O. Anderson, J. J. Oppenheim, and K. Matsushima, 
“Production of Interleukin-8 by Human Dermal Fibroblasts and Kerat-
inocytes in Response to Interleukin-1 or Tumour Necrosis Factor,” Im-
munology 68, no. 1 (September 1989): 31–36.

13. R. S. Smith, E. R. Fedyk, T. A. Springer, N. Mukaida, B. H. Ig-
lewski, and R. P. Phipps, “IL-8 Production in Human Lung Fibroblasts 
and Epithelial Cells Activated by the Pseudomonas Autoinducer N-3-
Oxododecanoyl Homoserine Lactone Is Transcriptionally Regulated by 
NF-κB and Activator Protein-21,” Journal of Immunology 167, no. 1 (July 
2001): 366–374.

14. Y. Hou and A. Huttenlocher, “Advancing Chemokine Research: The 
Molecular Function of CXCL8,” Journal of Clinical Investigation 134, 
no. 10 (December 2024): e180984.

15. Z. Bakouny and T. K. Choueiri, “IL-8 and Cancer Prognosis on Im-
munotherapy,” Nature Medicine 26, no. 5 (December 2020): 650–651.

Supporting Information

Additional supporting information can be found online in the 
Supporting Information section.

 13652567, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/im

m
.13930, W

iley O
nline L

ibrary on [20/04/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense


	Clinical C3 Inhibition With AMY-101 Reveals Novel Insights Into IL-8-Driven Inflammation in COVID-19
	Acknowledgements
	Ethics Statement
	Conflicts of Interest
	Data Availability Statement
	References


