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Cytokines

Proteins that transmit signals between cells of the 

immune system but also between immune system 

and non-immune cells; the language of the 

immune system 

Important in shaping host’s immune response 

against pathogens

Mutations in a cytokine itself, its receptor or 

downstream (intracellular) signaling molecule may 

interrupt its biological function with subsequent 

impaired immune response that can cause 

susceptibility to infection and/or immune 

dysregulation

The immune system and cytokines 



Anticytokine autoantibodies transiently increase after infection
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Caruso A et al, J Immunol 1990;144:685-690, Turano A et al, Proc Natl Acad Sci 1992;89:4447-4451

ACAA
may represent a normal manifestation 

of the immunoregulatory process, 

serving to limit the intensity 

and/or duration of immune response

What if ACAA are produced 

excessively/uncontrolled? 
impairment of the immune response? 

These anti-IFN autoantibodies exhibit immunoregulatory properties



Anti-cytokine auto-antibodies (ACAA): association with increased

susceptibility to infection

Persitent and high concentration/titer

Functionally neutralizing: blocking cytokine function

Directed against a single cytokine or multiple cytokines

Clinical phenotype similar as the related inborn genetic disorders that impair specific pathways

Autoimmune phenocopies of primary immunodeficiencies/“inborn errors of immunity”



Genetic defects impairing IFN- production or impairing the response to IFN- 

(IL-12/IFN- pathway:mendelian susceptibility to mycobacterial disease

(MSMD)  

Tangye SG et al, J Clin Immunolol 2022; doi: 10.1007/s10875-022-01289-3:PMID: 35748970

Notarangelo LD et al, Sci Immunol 2020;5:eabb 1622



Infectious agents in mendelian susceptibility to mycobacterial disease (MSMD)  

Bacteria Fungi

Nontuberculous mycobacteria (NTM) Histoplasma

BCG Blastomyces

Mycobacterium tuberculosis (Mtb; occasionally) Coccidiodes

Non-typhoidal Salmonella

Burkholderia

Listeria

Parasites Viruses

Leishmania HSV

VSV

CMV

EBV

MSMD usually develops in childhood

Freeman AF and Holland SM, www.uptodate.com 2022; Mendelian susceptibility to mycobacterial diseases: An overview

http://www.uptodate.com/


Neutralizing anti-interferon- autoantibodies (nAIGA): 

auto-immune phenocopy of MSMD
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High titer neutralizing anti-IFN auto-antibodies (nAIGA): AOI

Browne SK et al, N Engl J Med 2012;367:725-734

Group 1: disseminated nontuberculous mycobacterial (NTM) infection

Group 2: other opportunistic infections with (n=41) or without (n=4) nontuberculous mycobacterial infection 

Group 3: disseminated tuberculososis (Mtb)

Group 4: pulmonary tuberculosis (Mtb)

Group 5: healthy controls



Neutralizing anti-IFN autoantibodies (nAIGA) inhibit IFN- induced STAT1 

phosphorylation

Browne SK et al, N Engl J Med 2012;367:725-734

IFN

Kornvalee Meesilpavikkai, Erasmus MC Thesis 2019: 

The State of STATs in primary immunodeficiencies



Hong GH et al, Clin Infect Dis 2020;71:53-62

Infections associated with high titer neutralizing anti-IFN- autoantibodies

Isolated organisms at presentation Sites of infections at presentation



Adult-onset immunodeficiency (AOI)/Anti-IFN-  autoantibody associated immunodeficieny syndrome)

Increased susceptibility to: non-tuberculous mycobacteria (NTM)

to lesser extent also tuberculosis (Mycobacterium tuberculosis)

other intracellular bacteria, viruses, fungi

(Salmonella, Burkholderia, Cryptococcus, Talaromyces, 

Coccidioides, Histoplasma, VZV, HSV)

Adults Southeast-Asian descent (Thai, Taiwanese, Filipino, Laotian, Japanese..) 

Only a few younger Asian patients ( n = 2;  10 and 16 years)

Only a few adult patients of non-Southeast Asian descent

High titer neutralizing anti-IFN auto-antibodies (nAIGA) 



nAIGA: an example from our Laboratory Medical Immunology in Rotterdam 

Fluorescent bead Recombinant human IFN-

Patient serum

Fluorescent anti-human IgG

serum dilution

HC            AOI
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1000x serum dilution

In house bead-based assay to detect anti-IFN auto-Ab Detection of high titer auto-Ab that bind IFN



nAIGA: functional testing-blockade of IFN activity

Functionallity of anti-IFN Ab Flowcytometry-based alternatives for pSTAT1 induction

IFN+aIFN Ab isolated from patient (1:10 dilution)

aIFN Ab isolated from patient (1:10 dilution)

unstimulated

IFN (1ng/ml)

Kampmann B et al, J Clin Invest 2005;115:2480-2488

Zhou Z et al, Pediatr Allergy Immunol;33:e13768



Genetics: association between HLA-DR*15:02/16:02 

and HLA-DQ*05:01/05:02 and nAIGA in Southeast Asia

Ku CL et al, J Allergy Clin Immunol 2016;137:945-948

Chi CY et al, Blood 2013;121:1357-1366

Yet, only part of carriers of these risk alleles develop nAIGA

Other factors involved?

Genetic

Environmental (infections-molecular mimicry)



nAIGA bind the C-terminal part human IFN- (aa 121-131: SPAAKTGKRKR) that is required for optimal 

binding and activation of the IFN- receptor 

Strong homology between human IFN125-133 and Aspergillus Sp ribosomal protein Noc2

Neutralizing anti-IFN auto-autobodies (nAIGA): a role for molecular mimicry?  

Lin CH et al, Nat Med 2016;22:994-1001



Treatment of patients with nAIGA

Anti-mycobacterial therapy

Experimental treatment

Increase cytokine function Reduce antibody production/levels

Exogenous IFN- Cyclophosphamide
Döffinger R et al, Clin Infect Dis 2004;38:e10-e14  Baerlecken N et al, Clin Infect Dis 2009;49:e76-e78 

Kampmann B et al, J Clin Invest 2005;115:2480-2488 Chetchotisaskd P et al, J Immunol Res 2018;20:6473629

Brown SK et al, Blood 2012;119:3933-3939 Laisuan W et al, Open Forum Infect Dis 2020;7:ofaa035

Hong GH et al, Clin Infect Dis 2020;71:53-62

Rituximab (anti-CD20)
Brown SK et al, Blood 2012;119:3933-3939

Czaja CA et al, Clin Infect Dis 2014;58:e115-118

Pruetpongpun et al, Open Forum Infect Dis 2016;10:ofw039

Naik R and Cortes JA Ann Allergy Asthma Immunol 2016;116:461-477

Koizumi Y et al, J Clin Immunol 2017;37:644-649

Hong GH et al, Clin Infect Dis 2020;71:53-62

Rocco JM et al, J Translational Autoimmunity 2021;4:100102

Zeitler K et al, BMJ Case Rep 2021;14:e237909

Bortezomib (proteosome inhibitor)
Rocco JM et al, J Translational Autoimmunity 2021;4:100102

Ochoa S et al, Clin Infect Dis 2021;72:2206-2208

Daratumumab (anti CD38)
Ochoa S et al, Clin Infect Dis 2021;72:2206-2208

Plasmapheresis
Baerlecken N et al, 2009 Clin Infect Dis 2009;49:e76-e78

Time to infection clearance: years



Other anticytokine auto-antibodies

Chen A and Holland SM J Allergy Clin Immunol 2022;149:24-28



Summary 

Low titer ACAA can occur in healthy controls and transiently upon infection: immunoregulatory function

High titer ACAA can cause autoimmune phenocopies of PID/IEI

Trigger of high titer ACAA is unknown

Adult onset severe/recurrent mycobacterial infections: measurement anti-IFN autoantibodies is indicated

(HIV-negative) active infection associated with higher a-IFN-aAb

monitoring a-IFN-aAb: predict change of infection 
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