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 Chronic granulomatous disease [CGD] is a rare congenital defect of 

phagocyte function characterized originally by chronic suppurative 

lymphadenitis, hepatosplenomegaly, pulmonary infiltrates, and 

eczematoid dermatitis. Autoimmune lymphoproliferative syndrome 

(ALPS) is a rare inherited disorder of lymphocyte homeostasis, 

characterized by persistence of autoreactive cells (double-negative TCR 

αβ cells) that often manifest with chronic nonmalignant 

lymphadenopathy, hepatosplenomegaly, and recurring multilineage 

cytopenias. Unfortunately, some of these features are also involved in 

other conditions, such as Chronic Granulomatous Disease, which can 

confound the diagnosis. This report describes a 4-year-old girl with 

chronic hepathosplenomegaly, thrombocytopenia, recurrent respiratory 

infection, elevated double-negative TCR αβ cells and 

hypergammaglobulinemia. These criterias misdiagnosed as ALPS and 

planned to be treated with corticosteroids and immunosuppressive drugs, 

but the genetic evaluation revealed a mutation in NCF2 leading to CGD. 

This observation should alert pediatricians to pay extreme attention and 

include CGD in the differential diagnosis of a child with 

hepathosplenomegaly, cytopenias, and recurrent infections, obtain 

discriminating screening laboratory assays, such as Nitroblue 

tetrazolium test (NBT), and Dihydrorhodamine (DHR) flow cytometry 

assay. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

Chronic Granulomatous Disease (CGD) is a rare primary immunodeficiency (PID) caused by genetic defect 
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in any of the five subunits encoding nicotinamide adenine dinucleotide phosphate (NADPH) oxidase 

complex, responsible for the respiratory burst in phagocytic leukocytes. This defect in phagocytic cells 

disrupts production of reactive oxygen species (ROS) and increases susceptibility to life-threatening 

infections [1]. CGD is characterized by invasive bacterial, fungal infections, chronic granulomatous 

inflammation, chronic suppurative lymphadenitis, pulmonary infiltrates, eczematoid dermatitis and 

splenomegaly, or hepatomegaly [2]. An increased incidence of autoimmune diseases has also been 

described in patients with CGD [3]. 

 

Autoimmune lymphoproliferative syndrome (ALPS) is a rare inherited disorder of apoptosis leading to 

autoimmune cytopenias due to immune dysregulation and inappropriate accumulation of lymphocytes in the 

lymph nodes and spleen, typically manifests as chronic lymphadenopathy, splenomegaly, or hepatomegaly, 

and refractory multilineage cytopenias [4]. 

 

 The differential diagnosis for chronic infections, lymphadenopathy, hepathosplenomegaly, and cytopenias 

involves many conditions with overlapping features. We describe a 4-year-old girl with chronic 

hepathosplenomegaly, thrombocytopenia, recurrent respiratory infection, elevated double negative T cells 

and hypergammaglobulinemia. These criterias misdiagnosed as ALPS and planned to be treated with 

corticosteroids and immunosuppressive drugs, but the genetic study revealed a mutation in NCF2 leading to 

CGD. 

 

2 Case presentation 

A four-year old female patient from first degree consanguineous marriage, she was the third child of a 

healthy couple from an isolated village of the south of Morocco. Her sister died at the age of six of 

respiratory distress. The patient presented by the age of one year with recurrent respiratory infection, 

abdominal distention and deterioration of general condition. 

 

Her initial complete blood count (CBC) showed thrombocytopenia, anemia, and absence of peripheral 

blood blasts. She received blood component therapy and she was then referred to hematology center. One 

year later, she was admitted to our institute for recurring thrombocytopenia, chronic hepatosplenomegaly, 

and recurring respiratory infections. On clinical examination, she presented an apparent digital clubbing, 

and failure to thrive. She had pectus carinatum, and bilateral basal crackles. Abdominal examination 

showed a distended abdomen with hepatosplenomegaly and without peripheral lymphadenopathy. The CBC 

revealed thrombocytopenia, CRP (c-reactive protein) test showed high level, serum iron was low. HIV, HBs 

Ag, and HCV were negative. Abdominal ultrasound revealed homogeneous splenomegaly and 

hepatomegaly, associated with infracentimetric mesenteric lymph nodes (Figure 1). Chest CT (computed 

tomography) revealed mediastinal and hilar lymphadenopathy associated with diffuse interstitial 

pneumonitis. Beta glucosidase assay was normal. Neutrophil function tests showed 83.8% of Superoxide 

production stimulated by PMA (PMA= phorbol myristate acetate) and 56.6% of Superoxide production 

stimulated by Escherichia coli. Serum protein electrophoresis revealed increased Gamma globulin proteins 

(23.3%), lymphocytes phenotyping was normal, Flow cytometry analysis of lymphocyte subpopulation 

detect increased CD19+ (31.5%), serum immunoglobin levels showed very high serum IgG (21.64g/l), and 

normal IgM and IgA. 
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Figure 1: Abdominal ultrasound show homogeneous splenomegaly, hepatomegaly, and infracentimetric 

mesenteric lymph nodes. 

 

In view of this symptomatology, ALPS diagnosis was suspected, and laboratory work up of ALPS 

biomarkers was done: flow cytometry of peripheral blood reported increased numbers of double-negative 

TCR αβ cells (8%), serum levels of vitamine B12 and interleukin 10 were within normal rage (respectively: 

969 pmol/l, and 5 pg/ul). Therefore, the patient was given the diagnosis of ALPS, and she was planned to 

receive corticosteroids and immunosuppressive drugs. She was lost of view. Few months later, we learned 

from her mother that she has died. Genetic study was done two years later; this delay is caused by the 

absence of molecular diagnostic testing facilities, which would be rarely available in a developing country. 

For the genetic testing, genomic DNA obtained from EDTA anticoagulated peripheral blood, enriched for 

targeted regions using a hybridization-based protocol, and 407 genes of primary immunodeficiency diseases 

were sequenced using Illumina technology. The genetic evaluation did not reveal mutation in ALPS related 
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genes (Fas, Fas Ligand, Caspase 10). The patient carry a mutation in the gene NCF2 leading to CGD. A 

pathogenic variant, Gain (4 copies of Exons 8-9), was identified in NCF2. The data from this test cannot 

determine the location of the extra copies or if they are on the same allele or different alleles. 

 

3. Discussion 

Chronic hepatosplenomagaly/ lymphadenopathy, cytopenias, elevated double negative TCR αβ cells and 

hypergammaglobulinemia are more noted in ALPS, but these clinical and laboratory findings are noted in 

our patient leading to CGD. 

 

ALPS and CGD are both rare. The low awareness of rare diseases around physicians makes it harder to 

identify symptoms and leads to misdiagnosis. The CGD phenotype is extremely variable, manifesting with 

infectious or inflammatory complications involving the skin and deep soft tissue structures, gastrointestinal, 

pulmonary, central nervous system or any other organ. This makes CGD a disease that any physician might 

encounter [5]. However, many causes may lead to misdiagnosis of CGD: unusual presentation, unusual 

pathogen, mild genetic defect [6], fixation on misdiagnosis [7] and lack of awareness. 

 

Distinguishing between ALPS and CGD is crucial because the management paradigms are different. ALPS 

patients often require long-term immunosuppressive therapies with corticosteroids and steroid-sparing 

measures, including mycophenolate mofetil or sirolimus for managing chronic, refractory cytopenias and 

hypersplenism, respectively [8]. In contrast, strategies for treating CGD patients are based on the early 

diagnosis of infection, the prevention of bacterial and fungal infections, and the timely management of the 

complications of infection. Prevention of infection utilizes a combination of an antibacterial (trimethoprim-

sulfamethoxazole) and an antifungal (itraconazole) agent, with or without immunomodulatory therapy with 

interferon (IFN)-γ [9]. Immunotherapy with IFN-γ reduced the rate of serious infection by 67% [10]. 

Immunologic reconstitution treatment including stem cell transplantation and gene therapy is the only 

curative treatment for CGD [11]. 

 

CGD patients are characterized by severe bacterial and fungal infections due to the dysfunctional immune 

cells. Most patients present initially with infection, especially of the lymph nodes, lung, liver, bone, and 

skin [12]. Lymphadenitis has been reported as a common initial presentation of CGD, but pneumonia is 

diagnosed in 70% to 80% of patients, making it the most common infection overall [11]. Abscesses are 

another common initial presentation of CGD and can occur at any site. These abscesses are usually 

recurrent and multiple and are difficult to treat compared to abscesses in patients without CGD. Hepatic 

abscesses are reported in approximately 35% of CGD patients [13]. Granuloma formation is a common 

complication of CGD and can be seen even before diagnosis. Granulomatous inflammation can affect 

various organ systems, but the gastrointestinal and genitourinary systems are seen most frequently [14]. In 

addition to recurrent and severe infections, inflammatory complications are commonly seen in CGD 

patients, affecting almost 90% of patients [15]. The most commonly affected organs were the 

gastrointestinal tract, lungs, urogenital tract and eyes. 

 

CGD is caused by genetic defect in any of the five subunits encoding (NADPH) oxidase complex. The 

genes of the five NADPH oxidase components are CYBB (located on the X chromosome) encoding 

gp91phox, and the autosomal genes CYBA encoding p22phox, NCF1 encoding p47phox, NCF2 encoding 

p67phox and NCF4 encoding p40phox. About 70% of the CGD patients have a mutation in CYBB. Few 

patients carry a mutation in NCF2 (∼5%) [16]. Our patient have a mutation in The NCF2 gene, associated 

with autosomal recessive chronic granulomatous disease. A similar copy number variant has been observed 

in individuals with chronic granulomatous disease [17]. 
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The diagnosis is usually determined with dihydrorhodamine-1,2,3 (DHR) and nitroblue tetrazolium (NBT) 

tests, the former measures intracellular NADPH oxidase activity by flow cytometry and the latter is a 

microscopic-slide test that yields information about the NADPH oxidase activity in each separate cell. 

Subsequent molecular and genetic studies are needed to confirm the diagnosis by demonstrating specific 

mutations [18]. Additionally, simple biomarkers should always be sought early in evaluation before 

obtaining more expensive genetic testing. 

 

4. Conclusion 

This misdiagnosis results in poor quality of life patients due to serious complications of their disease. 

Therefore, it is crucial to correctly recognize clinical and laboratory features of CGD to establish the 

diagnosis confirmed by genetic evaluation. Therefore, identifying a pathogenic genetic mutation is an 

essential next step to offer the accurate diagnosis and the genetic advice.  
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