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Systemic autoimmune diseases
• Systemic lupus erythematosus 
• Rheumatoid arthritis 
• ANCA-associated vasculitis 
• Antiphospholipid Syndrome 
• Primary Sjögren’s syndrome 
• Idiopathic inflammatory myopathies
• Progressive systemic sclerosis 
• Goodpasture syndrome
• Giant cell arteritis 
• Takayasu’s arteritis
• Behcet’s disease
• Juvenile idiopathic arthritis
• Spondyloarthropathies
• Mixed connective tissue disease 
• Psoriasis/psoriatic arthritis
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Women and autoimmunity



Predisposition to autoimmunity in females





Systemic lupus erythematosus (SLE)
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AUTOANTIGEN GENERATION AND CELL DEATH:
MANY WAYS TO DIE

Wree, A. et al. (2013) Nat. Rev. Gastroenterol. Hepatol.



The life and death of the neutrophil
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AUTOANTIGENS

dsDNA          SLE
Histones      SLE, Rheumatoid arthritis
MPO         ANCA-vasculitis
PR3         ANCA-vasculitis
Cit-Vimentin        Rheumatoid arthritis
Cit-Enolase       Rheumatoid arthritis

MICROBES              CYTOKINES                IMMUNE COMPLEXES       AUTOANTIBODIES        
PLATELETS             COMPLEMENT       MSU crystals         DRUGS
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(2016)Nature Medicine; Carmona-Rivera et al.  (2017) JCI Insight; Carmona-Rivera et al.(2017) Science Immunology
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NETs in the pathogenesis of SLE and beyond
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Trans Med 2011;  Garcia-Romo et al. Science Transl Med 2011;Yalavarthi S et al. A&R 2015Lood et al  Nature Medicine 2016; Carmona-Rivera et al. Science Immunol 2017; Liu et 
al. JCI Insight 2018; Byrd et al. Science Trans Med 2019; Goel R. JACI 2020; Beck, NEJM 2020.

*SLE
*RA
*AAV
*APS
*Psoriasis
*Gout
*Autoinflammation
*Job’s syndrome
*Hidradenitis suppurativa
*DADA2
*VEXAS

*Atherosclerosis
*Thrombosis
*Cancer
*TRALI
*Cystic fibrosis
*Metabolic Sx.
*Diabetes mellitus
*Gallbladder stones
*COVID-19



Immature neutrophils in males compared with females 

Blazkova et al. J Immunol 2017;198:2479-2488
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Cell surface markers and functional analysis of male and female neutrophils 
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Neutrophil phenotype in pregnancy 
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Male and female neutrophils differ in 
immunometabolism

Gupta et al. PNAS 2020
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Female neutrophils upregulate type I-IFN 
regulated genes

Gupta et al. PNAS 2020



Sex hormones and neutrophils



Sex differences in neutrophil biology are likely regulated 
by hormones

Klinefelter’s syndrome

Prepubescent children Gupta et al. PNAS 2020
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Lupus is associated with enhanced vascular 
inflammation and coronary plaque burden



SLE LDG numbers and gene  signature associate with vascular inflammation and non-
calcified coronary plaque burden (NCB)

Carlucci et al. JCI Insight 2018
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Summary
• Sex differences in neutrophil biology may play a role 

in differential risk for autoimmunity.
• NETs are a source of modified autoantigens that may 

promote pathogenic autoimmunity in predisposed 
hosts.

• Targeting specific neutrophil subsets may contribute 
to the mitigation of vascular disease and end-organ 
damage in SLE and other autoimmune diseases.



• Kaplan lab/SAB  NIAMS  LCTU                                   
• Luz Blanco                               Sarfaraz Hasni
• Carmelo Carmona-Rivera     Sarthak Gupta                                    
• Shuichiro Nakabo Yenealem Temesgen
• Pragnesh Mistry                      Elaine Poncio
• Gustaf Wigerblad Jun Chu                                  
• Xinghao Wang                        Zerai Manna                                     
• Liam O’Neil                             Michael Davis
• Kathleen Bashant Isabel Ochoa
• Philip Carlucciang Mohammad Naqi
• Nickie Seto
• Yudong Liu
• Erica Moore                             NHLBI
• Carolyne Smith                        Nehal Mehta                                             Stanford University
• Rishi Goel                                 Marcus Chen                                             David Furman
• Monica Purmalek Amit Dey                                                    Mark Davis
• Alan Remaley William Robinson. 
• NIAMS   Astra Zeneca University of Cambridge
• John O’Shea                                    NIAID Wendy White                      Charlotte Summers
• Peter Grayson                              Pamela Guerrerio Kerry Casey                           Edwin Chilvers
• Hong-Wei Sun                               
• Steve Brooks
• Stefania Dell’Orso
• Massimo Gadina
• Andrew Mammen
• Luis  Franco                                                                                                             Feinstein
• Iago Pinal-Fernandez                                                                                             Peter Gregersen
• NHGRI Betty Diamond                                              
• Paul Kruszka


	Innate immune dysregulation and autoimmunity: Sex differences and impact on organ damage in women with lupus
	Systemic autoimmune diseases
	Women and autoimmunity
	Predisposition to autoimmunity in females
	Systemic lupus erythematosus (SLE)
	AUTOANTIGEN GENERATION AND CELL DEATH:MANY WAYS TO DIE
	The life and death of the neutrophil
	NETs in the pathogenesis of SLE and beyond
	Immature neutrophils in males compared with females
	Cell surface markers and functional analysis of male and female neutrophils
	Neutrophil phenotype in pregnancy
	Male and female neutrophils differ in immunometabolism
	Female neutrophils upregulate type I-IFN regulated genes
	Sex hormones and neutrophils
	Sex differences in neutrophil biology are likely regulated by hormones
	Lupus is associated with enhanced vascular inflammation and coronary plaque burden
	SLE LDG numbers and gene signature associate with vascular inflammation and non-calcified coronary plaque burden (NCB)
	Summary


