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• Interleukin 6 is a pleiotropic cytokine with activity in several biologic 
systems and organs

• Initially described in 1973 by Kishimoto et al. as a soluble protein 
produced by T cells and inducing the differentiation of B cells into 
antibody-producing cells

• Following this, the same protein was independently identified by 
different groups and given different names according to the different 
contexts it was described in

• Subsequent cloning showed that these proteins were all the same, 
and they were grouped under the name of IL-6

Kang et al. Historical overview of the interleukin-6 family cytokine, J Exp Med. 2020
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The biology of IL-6

• Human IL-6 is a variably glycosylated glycoprotein with a molecular weight 
from 22 to 27 kDa, which folds in a four-α helix bundle structure

• Soluble IL-6 binds to IL-6 receptor through its site I → the IL-6/IL-6R 
complex, through IL-6 site II, binds to the transmembrane glycoprotein 
gp130 → homodimerization of gp130, through the binding of IL-6 site III to 
the second gp130 → formation of a hexamer structure IL-6(2)/IL6-
R(2)/gp130(2)

• Activation of JAK/STAT pathway promotes transcription of IL-6 responsive 
genes

• Additionally, gp130 homodimerization can activate intracellular signaling 
via RAS/MAPK, PI3K/AKT, YES/YAP/Notch pathways

Boulanger et al. Hexameric Structure and Assembly of the Interleukin-6/IL-6 α-Receptor/gp130 Complex. Science 2003
Kang et al. Targeting Interleukin-6 Signaling in Clinic. Immunity 2019
Taniguchi et al. A gp130-Src-YAP module links inflammation to epithelial regeneration. Nature 2015



Rose-John. Local and systemic effects of interleukin-6 (IL-6) in inflammation and cancer. FEBS letters 2021

• IL-6 exerts its biological function by binding to membrane-bound IL6R and subsequent binding to 
gp130  → Classical signaling

• Alternatively, IL-6 can bind to sIL-6R and the complex can subsequently bind to membrane-bound 
gp130 → Trans-signaling

• A third mechanism is called trans-presentation, when a dendritic cell presents the membrane-bound 
IL-6/IL-6R complex from cell to cell to cognately interacting T cells, which respond through their own 
gp130

The biology of IL-6 signaling



Rose-John. Local and systemic effects of interleukin-6 (IL-6) in inflammation and cancer. FEBS letters 2021

• Membrane-bound IL-6R expressed by few cell types, such as 
hepatocytes, neutrophils, monocytes, macrophages, and 
some types of lymphocytes

• gp130 is ubiquitously expressed, potentially explaining the 
pleiotropic functions of IL-6

• ADAM17 generates sIL-6R by cleaving membrane-bound IL-
6R, and is activated in response to inflammation and 
infection, thus acting as an important regulator of this 
balance

• In healthy conditions, classical signaling prevails and only 
cells expressing IL-6R will respond to IL-6

• In pro-inflammatory conditions, sIL-6R concentrations 
increase and the balance shifts towards trans-signaling

The biology of IL-6 signaling
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Yoshizaki K et al. Hematol Oncol Clin North Am. 2018

The role of IL-6 in human disease



IL-6 and cardiovascular disease

Khan et al. JACC Adv. 2024
Ridker et al. Circ Res. 2021



IL-6 and coagulation

• Increase in fibrinogen levels (acute phase protein)

• Enhanced platelet synthesis, activation and aggregation

• Endothelial activation

• Upregulation of pro-coagulant factors such as tissue factors

• Inhibition of natural anticoagulants

Pro-thrombotic state

Liu et al. BMC Infect Dis. 2024



IL-6 and cancer

Mohamed et al. Med Oncol. 2024

• IL-6 has been found to be overexpressed in different 
cancer types

• Several studies showed that IL-6 serum concentrations 
are associated with clinical disease stages in patients 
suffering from breast cancer, hepatocellular carcinoma, 
lung and colorectal cancer, and soft tissue sarcomas 

• Its overexpression has been reported to confer 
resistance to traditional cancer treatments, especially in 
the advanced stages of the disorder

IL-6 is a poor prognostic marker in cancer, due to its role in the 
prevention of apoptosis and elevation of proliferation, 
angiogenesis, invasiveness, and metastasis in cancer cells



IL-6R inhibition and cancer

Mohamed et al. Med Oncol. 2024
Dijkgraaf et al. Ann Oncol. 2015

• Human in vitro and animal studies 
documented treatment with TCZ to 
reduce tumor growth, angiogenesis, and 
cancer-associated cachexia

• In a phase 1 clinical study on 23 patients 
with advanced epithelial ovarian cancer, 
treatment with TCZ on top of 
chemotherapy demonstrated a 
satisfactory safety profile and 
encouraging immunological advantages



Direct IL-6 inhibition and cancer

Mohamed et al. Med Oncol. 2024
Hudes G et al. Invest New Drugs. 2013
Fizazi et al. Eur J Cancer. 2012
Orlowski et al. Am J Hematol. 2015

• Treatment with siltuximab has been associated 
with antitumoral effects in animal and cellular 
studies of lung, ovarian, prostate cancer, as well as 
in multiple myeloma (MM)

• In a phase 1 study on patients with metastatic and 
progressive castration-resistant prostate 
combination of docetaxel and siltuximab was 
associated with decline of ≥ 50% in PSA

• However, 2 phase II trials, on prostate cancer and 
MM, was not associated with any improvements 
in outcomes



Coomes EA et al. Rev Med Virol. 2020
Abani et al. Lancet 2021
REMAP-CAP  investigators. NEJM 2021
Zeraatkar et al. BMJ medicine 2022

• Severe COVID-19 is characterized by an hyperinflammatory state, associated with severe 
respiratory failure, pro-thrombotic state and multiorgan dysfunction 

• Elevated levels of IL-6 were observed in patients with COVID-19, and correlated with the clinical 
severity

• Selective IL-6 inhibition has provided robust evidence of clinical improvement when added to 
corticosteroid treatment (efficacy of IL-6 inhibition alone is yet to be determined)

• No difference between TCZ and sarilumab

IL-6 and the paradigm of COVID-19
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Lucioni M et al. EJHaem. 2024
Fajgenbaum DC et al. Hematol Oncol Clin North Am. 2018
van Rhee F. Blood Adv. 2020

The role of IL-6 in UCD

• In the small portion of UCD cases with systemic symptoms, IL-6 is likely to 
be the effector cytokine driving systemic symptoms

• A recent studies showed nodal IL-6 expression in various CD subtypes, 
including UCD

• Anti-IL-6 mAb are included in UCD treatment guidelines

• However, IL-6 levels have not been systematically studied in UCD and 
most cases do not have systemic symptoms



Fajgenbaum DC et al. Blood. 2020
Bower et al. J Clin Oncol. 2011 

The role of IL-6 in HHV8-MCD

• In immunocompromised individuals, HHV8 can replicate in lymph node 
plasmablasts and transcribe the viral homolog of IL-6 (vIL-6)

• vIL-6 drives symptoms, signs, and lymph node pathology along with a 
cascade of other cytokines including human IL-6

• vIL-6 can bind directly to gp130, without the need of binding to IL-6R, 
as human IL-6 does, potentially interacting with a wider range of cells

• Even though HHV8-infected plasmablasts frequently do not express 
high levels of CD20, rituximab represents the mainstay of treatment (5-
year OS 90%), with added etoposide for high-risk patients



Fajgenbaum DC et al. Hematol Oncol Clin North Am. 2018
van Rhee F. et al. Clin Adv Hematol Oncol. 2010

The role of IL-6 in iMCD

• The etiology and pathogenesis of iMCD is less well understood than HHV8-MCD 
or POEMS-MCD

• IL-6 is a critical disease driver in some patients as demonstrated by abrogation of 
iMCD signs and symptoms with IL-6 and IL-6 receptor antibodies and 
recapitulation of the iMCD phenotype with overexpression of IL-6 in mice

• Moreover, the administration of recombinant IL-6 to humans (given in studies 
phase I-II study on breast cancer and NSCLC) can lead to an iMCD-like syndrome

• Clinical symptoms often wax and wane with IL-6 levels, which can be highly 
elevated in patients with iMCD during disease flare

IL-6 effects



Nishimoto et al. Modern Rheumatology 2026

The role of IL-6 in iMCD

• iMCD patients may not have a sustained or significant 
response to IL-6 inhibition, and one of the reasons may be 
site of IL-6 production

• Plasma cells are the predominant IL-6-expressing cells in 
iMCD-IPL, whereas vascular endothelial cells expressed IL-6 
in iMCD-TAFRO

• Autocrine IL-6 production in the ER of plasma cells may 
contribute to iMCD-IPL pathogenesis, potentially explaining 
its favorable responses to IL-6 blockade therapy

• IL-6 production in iMCD-TAFRO may be predominantly from 
vascular endothelial cells, suggesting that elevated serum IL-
6 is a secondary phenomenon of the cytokine storm
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How to target IL-6?

Narazaki et al. Current status and prospects of IL-6–targeting therapy. Expert Review of Clinical Pharmacology 2022



van Rhee et al. Lancet Oncol. 2014
Lang et al. Blood Rev. 2024 

The role of IL-6 in iMCD

• Siltuximab is an anti-IL-6 chimeric antibody. In the registration study of 79 
patients, 34% of patients in the siltuximab arm had durable symptomatic and 
tumor responses; the placebo arm had none

• Rate of response is influenced by presence of an inflammatory syndrome, as 
shown by the higher likelihood of response in patients that met at least 2 minor 
criteria for iMCD

• Real world evidence suggest disease control rates in line with data reported in 
clinical trial



Nishimoto et al. Modern Rheumatology 2026

The role of IL-6 in iMCD

• Tocilizumab, an anti-IL6R humanized mAb is approved for 
the treatment for iMCD in Japan

• A recent observational study documented a response rate 
(partial or complete) of 58.9%

• Improvements in inflammatory markers and 
haematological parameters were registered as well



IL-6 signaling inhibitors

• There is growing interest on gp130 inhibition, which can selectively 
inhibit IL-6 trans-signaling

• However, the effect is not limited to IL-6 as gp130 is shared within IL-6 
family of cytokines (issue addressed with new generations of gp130 
inhibitors)

Rose-John et al. Nat Rev Immunol 2023



Final thoughts

• IL-6 is a central regulator of immunity and inflammation, with distinct effects mediated by 

classical and trans-signaling;

• Castleman disease is frequently driven by IL-6, especially in iMCD and HHV8-MCD;

• Cellular source and signaling context influence disease phenotype and treatment response;

• IL-6 contributes to chronic inflammation, cytokine storm, thrombosis, cardiovascular disease, 

and cancer;

• IL-6 blockade has significantly improved outcomes in multiple inflammatory diseases;

• Future strategies should focus on precision inhibition of pathogenic IL-6 signaling pathways.



Grazie per l’attenzione
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