



Chronic Granulomatous Disease Associated with Systemic Lupus Erythematosus and Sweet’s Syndrome: A Rare Case Report 
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ABSTRACT 

	Introduction: Chronic granulomatous disease (CGD) is a rare inherited primary immunodeficiency characterized by defective oxidative metabolism of phagocytic cells. It is occasionally associated with autoimmune manifestations, including systemic lupus erythematosus (SLE). Sweet’s syndrome, also called acute febrile neutrophilic dermatosis, is another rare condition. Its association with SLE remains uncommon.                                   Case Presentation: We report the case of a 40-year-old Moroccan woman, born from a consanguineous marriage, with a history of recurrent bacterial infections since childhood. At the age of 32, she developed severe bacterial meningitis, and further investigations revealed CGD with markedly reduced neutrophil oxidative activity on nitroblue tetrazolium testing. In 2019, she was diagnosed with SLE according to the ACR/EULAR 2018 criteria. In 2021, she presented with painful ulcerated papulo-squamous skin lesions, severe polyarthralgia, and episcleritis. Skin biopsy demonstrated a dermal neutrophilic infiltrate consistent with Sweet’s syndrome. She was treated with systemic corticosteroids, with complete resolution.       Conclusion: This case illustrates the exceptional coexistence of CGD, SLE, and Sweet’s syndrome in the same patient. It also highlights the therapeutic challenge of balancing immunosuppressive therapy, which is required to control autoimmune and autoinflammatory manifestations, against the heightened risk of severe infections inherent to CGD. Early recognition and a carefully individualized approach are essential to optimize outcomes. 
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1. INTRODUCTION
Chronic granulomatous disease (CGD) is a rare hereditary primary immunodeficiency caused by defects in the nicotinamide adenine dinucleotide phosphate (NADPH) oxidase complex of phagocytes, leading to impaired generation of the respiratory burst and defective microbial killing (1). As a consequence, affected individuals experience recurrent and sometimes life-threatening bacterial and fungal infections, particularly with catalase-positive organisms. The clinical presentation is heterogeneous: while the X-linked form is the most frequent and generally the most severe, autosomal recessive forms are less common and often associated with later onset and milder symptoms (2). Advances in prophylactic antibiotics, antifungals, and supportive therapy have improved survival, which in turn has revealed a broader spectrum of complications, including chronic inflammation and autoimmunity. Among autoimmune conditions, systemic lupus erythematosus (SLE) is one of the most widely reported associations with CGD. The coexistence of these two conditions is intriguing, as CGD is primarily a disease of impaired microbial clearance, whereas SLE is characterized by hyperactivation of the immune system, autoreactive lymphocytes, and production of pathogenic autoantibodies. Recent evidence suggests that impaired clearance of apoptotic material and dysregulated cytokine release in CGD may contribute to a breakdown of immune tolerance, thereby predisposing to lupus-like manifestations (3). Such observations emphasize the paradoxical overlap between immunodeficiency and autoimmunity. Sweet’s syndrome, also known as acute febrile neutrophilic dermatosis, is another rare immune-mediated disorder, characterized clinically by the abrupt onset of painful erythematous plaques, fever, and leukocytosis, and histologically by a dense dermal infiltrate of mature neutrophils (4). It can occur in idiopathic, malignancy-associated, drug-induced, or autoimmune contexts. Although the association between Sweet’s syndrome and SLE has been documented, it remains extremely uncommon (5). The pathophysiology is thought to involve cytokine-driven neutrophil recruitment and activation, particularly mediated by interleukin-1 and granulocyte-colony stimulating factor (G-CSF), leading to exaggerated cutaneous and systemic inflammation (4). To date, very few cases have described the concomitant occurrence of CGD, SLE, and Sweet’s syndrome in the same patient. Reporting such associations is important because they provide new insights into the complex interplay between impaired host defense, dysregulated inflammation, and autoimmunity. We herein describe the unusual case of a Moroccan woman with late-diagnosed CGD, who later developed SLE fulfilling the 2019 ACR/EULAR criteria, and subsequently Sweet’s syndrome confirmed histologically. This case highlights the diagnostic and therapeutic challenges raised by overlapping immunological disorders and underscores the importance of considering autoimmune and autoinflammatory manifestations in patients with primary immunodeficiencies.
2. case PRESENTATION
A 40-year-old Moroccan woman, born from a consanguineous marriage, presented with painful skin lesions and polyarthralgia. Her past medical history revealed recurrent urinary tract infections caused by catalase-positive organisms and repeated respiratory infections since childhood. At age 32, she developed severe bacterial meningitis requiring 13 days of intensive care. An immunological workup was performed, showing markedly impaired neutrophil oxidative burst activity on nitroblue tetrazolium (NBT) testing, confirming the diagnosis of CGD. HIV serology was negative. Genetic testing was not performed. At age 38, she was diagnosed with SLE according to the 2018 ACR/EULAR criteria (3), based on positive ANA (homogeneous pattern), positive anti-nucleosome and anti-dsDNA antibodies, low complement levels (C3, C4), mucosal ulcerations, and polyarthritis. In April 2021, she presented with the sudden onset of painful ulcerated papulo-squamous lesions of varying sizes on the face, polycyclic erythematous lesions on the forearms (FIG 1) and legs (FIG 2), severe polyarthralgia requiring step-2 analgesics, and ocular involvement with episcleritis. Skin biopsy demonstrated a dense dermal neutrophilic infiltrate without granulomas, consistent with neutrophilic dermatosis. Based on clinical, histological, and systemic manifestations, Sweet’s syndrome was diagnosed. The patient was treated with oral corticosteroids (30 mg/day, divided doses), leading to marked regression and eventual disappearance of skin lesions. 
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Fig.1. Polycyclic erythematous lesions on the forearms
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Fig.2. Polycyclic erythematous lesions on the legs

3. DISCUSSION

This case demonstrates an exceptional overlap of three distinct immunological entities: CGD, SLE, and Sweet’s syndrome. Each condition has its own pathophysiological mechanisms, yet their coexistence in one patient raises important questions about the interaction between immunodeficiency, immune dysregulation, and autoimmunity.
3.1 CGD AND IMMUNE DYSREGULATION 
CGD is caused by defective NADPH oxidase activity in neutrophils and macrophages, leading to impaired microbial killing (1). While recurrent infections are the hallmark, non-infectious complications such as granulomatous inflammation and autoimmune phenomena are increasingly recognized (6,7). Abnormal apoptotic cell clearance, persistent antigenic stimulation, and dysregulated cytokine production are proposed mechanisms linking CGD with autoimmunity (6).
3.2 CGD AND SLE ASSOCIATION 
Although CGD is traditionally viewed as a disease of impaired host defense, several mechanisms bridge it with autoimmunity, particularly SLE. Defective clearance of apoptotic material: 
· In CGD, impaired oxidative burst hampers the efficient degradation of ingested pathogens and apoptotic cells. Accumulation of uncleared apoptotic debris provides a continuous source of autoantigens, promoting loss of self-tolerance a hallmark of SLE pathogenesis (6). 
· Chronic immune activation: Persistent microbial and sterile inflammatory stimuli in CGD drive sustained production of pro-inflammatory cytokines such as TNF-α, IFN-γ, and IL-6. This chronic inflammatory milieu favors autoreactive lymphocyte activation, similar to mechanisms implicated in SLE (7). 
· Neutrophil extracellular traps (NETs): Although impaired ROS generation characterizes CGD, compensatory pathways may lead to abnormal NETosis. In SLE, excessive or uncleared NETs expose nuclear antigens, fueling autoantibody production (3). A similar mechanism may explain lupus-like manifestations in CGD. 
· Genetic predisposition: Familial aggregation of lupus-like features in X-linked CGD suggests that certain genetic variants in the NADPH oxidase complex may contribute to susceptibility to both immunodeficiency and autoimmunity (2).
Thus, CGD and SLE share pathways of defective clearance, exaggerated cytokine signaling, and abnormal neutrophil responses, which may explain their coexistence in this patient.
3.3 SWEET’S SYNDROME IN SLE 
Sweet’s syndrome is characterized by acute painful erythematous plaques, systemic symptoms, and histological neutrophilic dermatosis (4). It can be idiopathic, malignancy-associated, drug-induced, or linked to autoimmune diseases. Its occurrence in SLE is rare, with only a few published cases (5). The pathogenesis involves cytokine-driven neutrophil recruitment, particularly IL-1, IL-6, and G-CSF (4). In our patient, the concurrence of Sweet’s syndrome with active SLE suggests a hyperinflammatory state superimposed on her baseline immune dysregulation due to CGD.

3.4 THERAPEUTIC CHALLENGES
The management of such patients is complex. While immunosuppressive therapy is necessary to control autoimmune and autoinflammatory manifestations, it carries a substantial risk of life-threatening infections in CGD. Corticosteroids led to rapid improvement in our patient, but long-term management requires careful balancing of infection prophylaxis with immune modulation. This therapeutic dilemma underscores the need for individualized treatment and close multidisciplinary follow-up.


3.5 LITERATURE PERSPECTIVE 
To our knowledge, very few reports describe the coexistence of CGD with both SLE and Sweet’s syndrome. The case expands the clinical spectrum of immune dysregulation in CGD and suggests that neutrophil dysfunction may paradoxically contribute to both immunodeficiency and exaggerated inflammatory responses (6,7). 


4. Conclusion

We report a rare case of a patient with chronic granulomatous disease who subsequently developed systemic lupus erythematosus and Sweet’s syndrome. This unique association underscores the complex interplay between immunodeficiency and autoimmunity. Early recognition and appropriate therapy can improve patient outcomes. 


Consent 
As per international standards or university standards, patient(s) written consent has been collected and preserved by the author(s).

Disclaimer (Artificial intelligence)
Author(s) hereby declare that NO generative AI technologies such as Large Language Models (ChatGPT, COPILOT, etc.) and text-to-image generators have been used during the writing or editing of this manuscript. 


References
(1) Holland SM. Chronic granulomatous disease. Clin Rev Allergy Immunol. 2010;38(1):3–10.
(2) Al-Herz W, et al. Primary immunodeficiency diseases: an update on the classification from the International Union of Immunological Societies Expert Committee. Front Immunol. 2014; 5:162.
(3)  Martin Aringer et al. 2019 EULAR/ACR classification criteria for systemic lupus erythematosus. Ann Rheum Dis. 2019;78(9):1151–59. https://pmc.ncbi.nlm.nih.gov/articles/PMC6827566/ 
(4) Cohen PR, Kurzrock R. Sweet’s syndrome revisited: a review of disease concepts. Int J Dermatol. 2003;42(10):761–78.
(5) Hideaki Tsuji et al. Sweet’s syndrome associated with systemic lupus erythematosus: case report and review of the literature. Lupus. 2013 ;22(10):1040–44. 
(6) Krzyzanowski D, Oszer A, Madzio J,Zdunek M, Kolodrubiec J, Urbanski B, Mlynarski W and Janczar S (2023) The paradox of autoimmunity and autoinflammation in inherited neutrophil disorders - in search of common patterns. Front. Immunol. 14:1128581.   
(7) [bookmark: _GoBack]Bortoletto P, et al. Chronic Granulomatous Disease: A Large, Single-center US Experience Pediatr Infect Dis J. 2015 Oct. https://pubmed.ncbi.nlm.nih.gov/26181896/ 

(8) Marciano BE, Rosenzweig SD, Kleiner DE, Anderson VL, Darnell DN, Anaya-O’Brien S, et al. Gastrointestinal involvement in chronic granulomatous disease. Pediatrics. 2004;114(2):462–8.
(9) De Ravin SS, Naumann N, Cowen EW, Friend J, Hilligoss D, Marquesen M, et al. Chronic granulomatous disease as a risk factor for autoimmune disease. J Allergy Clin Immunol. 2008;122(6):1097–103.
(10)  Kaplan MJ. Neutrophils in the pathogenesis and manifestations of SLE. Nat Rev Rheumatol. 2011;7(12):691–9.



image1.png




image2.png




