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MPNs: 
Interferon and the Inflammation 

Connection



Inflammation in MPNs



Inflammation in MPNs

In MPNS, inflammation is 
central

Inflammation  drives 
symptoms AND disease 
progression

Nasilo et al. Int. J. Mol. Sci. 2021



Inflammation in MPNs - Symptoms

• JAK–STAT activation drives overproduction of IL-1β, IL-6, 
TNF-α, IFN-γ.

• Cytokines signal to hypothalamus → fatigue, sweats, fever.
• IL-6–induced hepcidin → functional iron deficiency and 

anaemia.
• Chronic inflammation promotes weight loss and 

cachexia.



Inflammation in MPNs - Thrombosis

• Clonal platelets and neutrophils (JAK2, CALR, MPL) show 
hyper-reactivity.

• Endothelial cells show increased adhesion molecules 
(VCAM-1, P-selectin, TF).

• Neutrophil extracellular traps (NETs) act as scaffold for clot 
formation.

• Cytokines (IL-1β, IL-6) reinforce pro-coagulant phenotype.



Inflammation in MPNs – Fibrosis and 
Disease Progression

• Abnormal megakaryocytes release TGF-β, PDGF, CCL2 → 
fibroblast activation.

• Fibroblasts remodel marrow stroma with collagen and 
reticulin.

• Altered tumour microenvironment suppresses normal 
haematopoiesis, immune responses favours clone.

• Leads to progressive myelofibrosis, splenomegaly, 
cytopenias.



Inflammation in MPNs – DNA Damage 
and Transformation

• Chronic ROS and cytokines create mutagenic stress in HSPCs.
• Mutant clones (JAK2, CALR, MPL, TN) show impaired DNA 

repair.
• Selective pressure enables acquisition of high-risk mutations 

(e.g. TP53, ASXL1, IDH).
• Leads to clonal evolution and progression to secondary AML.



MPN treatments and inflammation

Treatment Impact on Inflammation

Hydroxyurea Controls counts, limited effect on inflammation

Aspirin Reduces clot risk, negligible inflammation impact

JAK inhibitors Strong anti-inflammatory effect, improves 
symptoms

Interferon Controls counts and lowers inflammation; may 
alter disease course
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Interferon – What is it?
• A natural signalling protein released by 

immune cells

• Acts as a messenger – influences cell growth 
and immune defences

• First developed as a therapy for viral infections

• Now available as long-acting injections for 
medical use

• In MPNs, used for decades as an effective 
therapy

Science Photo Library: F018/1340



Interferon Formulations

Pegylated Interferon Ropeginterferon

• Random attachment of 
multiple PEG chains

• Produces a mixture of 
molecules

• Half-life extended → 
weekly injections

• Effective, but side 
effects, variability 
between patients

• Single PEG chain at 
a defined site

• Creates a uniform, 
stable molecule

• Very long half-life → 
injections every 2–4 
weeks

• Superior tolerability

Pharma Essentia, 2021



Interferon – How does it work?



Interferon: 
The inflammatory paradox

• JAK–STAT is overactive in MPNs because of driver mutations
• Interferon also signals through JAK–STAT
• But interferon activates different downstream gene programs than MPN 

mutants:
• Antiproliferative genes → drive MPN cells into quiescence or death.
• Differentiation programs → push abnormal cells to mature and exhaust.
• Immune surveillance → upregulates immune activation and boosts 

NK/T-cell activity against malignant clones

• Net effect: Interferon redirects the pathway toward cell cycle arrest and 
immune clearance, rather than uncontrolled growth.



Interferon - Evidence
Setting Key Trials / Studies Population Main Results

Frontline ET / PV MPN-RC 112, PROUD-PV/CONT-
PV, Low-PV, DALIAH

Newly diagnosed or early 
PV/ET

Higher rates of complete hematologic 
response (CHR), molecular response (MR); 

some reduction in JAK2V617F over time; 
durable disease control

Combination Therapy COMBI-I/II, RUXOPEG PV (active/new) and MF
Ruxolitinib + IFN: faster symptom and spleen 
improvement; molecular responses in some 

patients

Myelofibrosis (MF) P1101MF and small Phase II 
series Prefibrotic and overt MF

Symptom and spleen improvement; some 
histologic regression of fibrosis; MR in 

subsets

Long-term Extensions PROUD-PV continuation, single-
center/registry data

ET/PV with >5–10 yrs follow-
up

Sustained CHR; durable MR; some patients 
achieve deep molecular remissions; 

acceptable long-term tolerability

Special Populations Case series, registries Young/low-risk patients, 
pregnancy, HU-intolerant

Safe and effective; preferred in younger 
patients and during pregnancy; feasible in 

HU-intolerant patients



Interferon – Key Points from Trials

• Controls blood counts effectively (equal or superior to hydroxyurea studies)
• Improves symptoms and inflammation (especially when combined with 

ruxolitinib)
• May reverse or slow disease progression (fibrosis regression, delayed 

transformation)
• Durable responses over many years; some patients remain well off therapy
• Safe in special situations (younger patients, pregnancy, HU-intolerance)
• Reduces mutation burden and, in some cases, leads to molecular 

remission



Interferon – Side Effects
Common/Early 

• Flu-like symptoms 
(fever, chills, muscle 
aches)

• Fatigue and low energy
• Skin reactions at 

injection site
• Headaches

Other possible effects

• Mood changes (low mood, 
irritability, anxiety)

• Thyroid problems 
(over/under-active)

• Liver enzyme changes 
(blood tests)

• Hair thinning, dry skin
• Weight changes, appetite 

loss
• Reduced blood cell counts

Rarer but important

• Autoimmune conditions 
(e.g., thyroiditis, lupus-
like syndromes)

• Peripheral neuropathy 
(tingling, numbness)

• Eye problems 
(retinopathy)



Interferon: managing side effects
Practical measures - early/short term



Interferon: managing side effects
Monitoring and Supporting



Interferon: disease modifying?
What the evidence shows
• Molecular remissions: reduction in JAK2 and CALR allele burden; some 

achieve molecular remission
• Clonal targeting: Preferential suppression of JAK2-mutant stem/progenitor 

cells; sparing of normal stem cells
• Durable responses: Long-term follow-up (>5–10 years) - sustained disease 

control
• Fibrosis signals: Regression or stabilization of marrow fibrosis in subsets of 

patients
• Inflammation control: Reduced cytokine production → symptom 

improvement, potential impact on vascular events
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What remains uncertain
• Not yet proven to cure 

MPNs
• No definitive evidence for 

improved overall survival
• Benefit may depend on 

mutation landscape (e.g., 
JAK2 > CALR, TET2 less 
responsive)

Interferon: disease modifying?



In Summary

• Controls blood counts effectively — comparable to hydroxyurea
• Reduces disease-driven inflammation — improves symptoms and 

vascular risk factors
• Targets the malignant clone — lowers JAK2/CALR burden, sometimes 

deep remissions
• Long-term, durable responses — many patients stay well for years
• Side effects are common but manageable with monitoring, dose 

adjustment, and supportive care
• Not a cure — survival impact and prevention of progression still under 

investigation



Thank you for listening
Question: Joshua.casan@petermac.org
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