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Summary: 

Granulomatous lymphocytic interstitial lung disease (GLILD) is a rare non-infectious 

complication affecting patients with common variable immunodeficiency disorders (CVID). 

Although the pathophysiology is not fully understood, it likely involves autoimmune 

dysregulation. GLILD usually occurs together with other non-infectious complications, raising 

morbidity and mortality. Symptoms are cough and dyspnoea but some patients remain 

asymptomatic. The clinical picture includes nodules, interlobular septal thickening, ground 

glass opacity and splenomegaly on imaging. Lung function varies between patients but is 

typically restrictive with decreased gas transfer. Excluding malignancy and infection is 

necessary as these may cause similar clinical presentations. Lung biopsy could be performed 

to confirm the diagnosis. GLILD usually appears as mixed histologic patterns, including 

lymphoid interstitial pneumonitis, follicular bronchiolitis, lymphoid hyperplasia, organizing 

pneumonia, and non-necrotizing granuloma. Optimizing immunoglobulin replacement 

therapy (IgRT) is essential before initiating treatment. Glucocorticoids remain the 

recommended first-line therapy however relapse usually occurs on dose-tapering and 

second-line immunosuppressants are recommended. 

 

Take-home message: no more than 256 characters 

- GLILD is a rare lung manifestation affecting 10-20% of people living with CVID. It is 

difficult to diagnose and manage. We encourage further cooperation in research to improve 

patient care and treatment.  



Introduction  

Lung complications are a leading cause of poor quality of life and decreased life 

expectancy in people living with Common Variable Immunodeficiency Disorders (CVID). CVID 

affects 1:50,000 –1:25,000 and is the most common symptomatic antibody deficiency (1). 

CVID is characterized by decreased levels of serum IgG, IgA and/or IgM with poor response to 

vaccines (2). The common immune defect among these patients is B-cell dysfunction. Defects 

in T cell function have been reported in one-third of patients (3). However, the cause of these 

defects remains unclear. Patients can be phenotyped into two groups; a group with recurrent 

infections only and a group with additional non-infectious complications. Optimizing 

immunoglobulin replacement therapy (IgRT) has significantly reduced infection rate, 

however, it does not affect the development of autoimmune and inflammatory conditions (4, 

5). The more challenging complications in CVID patients are therefore the non-infectious 

complications (1, 6). This includes splenomegaly, autoimmunity, lymphoproliferative 

disorders, malignancy, and granulomatous infiltrations of lungs, lymph nodes and other 

organs (7).  

The pulmonary manifestation in CVID may also be divided into two groups. Recurrent 

upper and lower airway infections are usually caused by encapsulated bacteria such as 

Haemophilus influenzae and Streptococcus pneumonia. These frequent infections may lead 

to  the development of bronchiectasis (8, 9). In contrast, systemic immune dysregulation is 

thought to be related to the development of interstitial lung disease (ILD) in CVID (CVID-

related ILD, CVIDrILD, also known as granulomatous and lymphocytic interstitial lung disease, 

GLILD). CVIDrILD is a rare lung manifestation that occurs in 8 to 20% of CVID patients in 

conjunction with other non-infectious complications raising morbidity and mortality in these 

patients (10, 11). The purpose of this chapter is to review and describe the existing evidence 

on the diagnosis and management of CVIDrILD/GLILD.  

Term and definition 

The term GLILD was initially coined in 2004 by Bates et al. when they used it to 

describe CVID patients with histologic patterns of granulomata and lymphocytic infiltrates 

(12). Later, the term was used to describe patients with different pathological processes and 

even in the absence of granuloma, which makes the terminology confusing (13). A consensus 



definition by the British Lung Foundation and United Kingdom Primary Immunodeficiency 

Network (BLF/UKPIN) on what constitutes GLILD concluded GLILD is “a distinct clinico-radio-

pathological ILD occurring in patients with CVID, associated with a lymphocytic infiltrate 

and/or granuloma in the lung, and in whom other conditions have been considered and where 

possible excluded (14).” The definition notes that GLILD is likely the lung manifestation of 

systemic immune dysregulation. Although GLILD was initially reported in CVID, studies later 

also identified it in immunodeficiency associated with specific genetic mutations. It has been 

reported in patients with CTLA-4 haploinsufficiency, LRBA deficiency, X-linked inhibitor of 

apoptosis (XIAP), RAG mutations, 22q11.2DS, and Good’s syndrome (15-22). This may suggest 

the need for further consensus on what comprises GLILD. The term GLILD will be used in this 

chapter as synonymous with CVIDrILD. 

Diagnosis of GLILD: 

The diagnosis of GLILD is a challenge due to the heterogeneity of the disease and its 

unknown natural history. The lung manifestations share clinical, radiological, and histological 

characteristics with other conditions. According to BLF/UKPIN, whilst CT abnormalities can 

raise suspicion of GLILD, the presence of histopathological abnormalities on lung biopsy is still 

required to definitively confirm the diagnosis (14). Other cases might best be considered as 

having ‘probable GLILD’. Thus, GLILD is a diagnosis of exclusion that persists after excluding 

other possible differential diagnoses such as malignancy and lymphoma. The diagnosis of 

GLILD relies on clinical, radiological, and histopathological features.  

Clinical features  

The most common symptoms are chronic cough and dyspnoea, especially with 

exertion. However, patients can be asymptomatic. This indicates the need for screening of 

patients with CVID to help detect GLILD and allow early intervention. The extrapulmonary 

involvement of granulomatous or inflammatory disease affects other organs such as the 

gastrointestinal tract, spleen, liver and lymph nodes (23) and patients with these 

complications and immune cytopaenias are at higher risk of GLILD. There is no relationship 

between gender, age, ethnicity, and GLILD development (24). In addition, smoking and 

obesity are not reported to be risk factors for developing GLILD (25). 

 



Pulmonary function testing (PFT)  

PFTs provides essential information for monitoring and evaluating treatment response in 

GLILD. PFT results vary between patients from a normal pattern, despite the abnormal 

changes in CT, to severe restriction with decreased gas transfer (10, 26, 27). Reduction in gas 

transfer could be an early sign of GLILD. It is therefore recommended to obtain spirometry 

and gas transfer at the time of CVID diagnosis as a baseline, with annual follow-up monitoring 

(28).    

Radiology 

Diagnostic imaging is an essential tool in detecting lung diseases. In addition to 

changes in symptoms and lung function, imaging may also assess the response to treatment. 

Chest x-ray is not sufficiently sensitive, whereas High-Resolution Computed Tomography 

(HRCT) is considered to be the gold standard for assessing lung changes in GLILD. CT findings 

include ill-defined large nodules (>5mm) and micronodules (<5mm), which predominantly 

affect the peribronchovascular and lower lobes with varying density. Air bronchograms and 

halo sign (ground glass opacity surrounding a pulmonary nodule), bronchial wall thickening, 

interlobular septal thickening, consolidation, hilar and/or mediastinal lymphadenopathy and 

splenomegaly are also reported in GLILD (Figure 1) (27, 29-31). In order to standardise HRCT 

scores, Meerburg et al. evaluated two radiologic scores developed for CVID in patients with 

GLILD. The Hartmann score appeared more valuable for longitudinal monitoring in that it 

considered more detail than the Baumann score (32).  

Figure 1: CT image shows bilateral nodules with a ground-glass halo from patient with 

GLILD. 

The use of fluorodeoxyglucose (FDG)-positron emission tomography/computed 

tomography (PET/CT) may be a useful assessment and monitoring tool in evaluating disease 

activity and treatment response in patients with GLILD (33). Fraz et al. reported that active 

pulmonary inflammation and progressive disease can be reflected by the increase in the mean 

standardised uptake value (SUVmean) when comparing patients with progressive GLILD to 

stable patients (34).  

Given the benefit of HRCT, patients with lung complications related to CVID often 

undergo several radiological follow-up scans throughout their lives. Radiosensitivity in a small 



number of patients with CVID has been reported and repeated radiation exposure may have 

contributed to the increase in malignancy (35, 36). Thus, risk-benefit assessment should be 

taken into consideration before considering HRCT, such as lower dose protocols or 

considering an alternative approach such as Magnetic Resonance Imaging (MRI). MRI was 

reported to be reliable and non-inferior to HRCT in detecting bronchial and parenchymal 

abnormalities in GLILD. However, HRCT had higher sensitivity to identifying peripheral airway 

abnormalities (37, 38).  

Histopathology:  

Abnormality in lung imaging alone does not confirm the diagnosis of GLILD since these 

changes are indistinguishable from other pathologies. For this reason, biopsy of lung tissue 

has been suggested (39). The type of biopsy needed depends on evaluating risk, size and 

location of the lesion. Bronchoscopy with bronchoalveolar lavage (BAL) is usually performed 

first to exclude bacterial, fungal, and viral infections, and malignancy, with or without 

transbronchial biopsy although the yield for the latter is low. The need for surgical lung biopsy 

is raised when tissue is insufficient or there is a need for a definitive histopathological 

diagnosis. Video-assisted thorascopic surgery (VATS) is more widely performed than open 

lung biopsy due to fewer complications (40). Recently, transbronchial lung cryobiopsy (TBLC) 

was described in two case reports as a less invasive approach to the diagnosis of GLILD (41, 

42). 

Histologic findings of GLILD are usually described by mixed patterns, including 

lymphoid interstitial pneumonitis, follicular bronchiolitis, lymphoid hyperplasia, organizing 

pneumonia, and non-necrotizing granuloma (Figure 2) (13, 43). GLILD shares some 

histological and radiological features with sarcoidosis, and lymphoma leading to misleading 

or delayed diagnoses (39, 44). Sarcoidosis is typically associated with hyper- not 

hypogammablobulinaemia.  Excluding primary immunodeficiency and precise clinical and 

radiological assessment are important to distinguish between these conditions. 

Figure 2: Histology of granulomatous-lymphocytic interstitial lung disease showing a 

polymorphous infiltrate of lymphocytes, plasma cells, and macrophages High (A) and low (B) 

power photomicrographs of a VATS lung biopsy from a patient with CVID and GLILD. From 

reference 42 with permission.  



 

Lung pathology in GLILD is heterogeneous and poorly understood. GLILD can be seen 

in patients with CVID in the absence of bronchiectasis or pneumonia; this supports the 

assumption that GLILD is likely related to immunological dysregulation (45). 

Lymphoproliferation in some patients has been related to the human herpesvirus 8 (46). 

However, there is no evidence supporting the relation between CMV or EBV viral or bacterial 

infection and inflammatory complications in these patients (47, 48). Low serum IgA level, low 

switched memory B cells and marginal zone B cells, expansion of CD21low B cells, lower CD3, 

CD4, and CD8 T cell counts have all been identified as a predictor of GLILD in patients with 

CVID (25, 27, 49).  

Several studies have investigated the features of peripheral blood lymphocyte or BAL fluid in 

patients with GLILD. In a comparison of BAL fluid, Friedmann et al. found that those with 

GLILD have higher percentage of B cells mostly consisting of CD21low B cell, low regulatory T 

cells, and high T follicular helper (TFH)-like memory mostly composed of TH1 cells than 

patients with sarcoidosis (50). Maglione et al. describe the B cell hyperplasia that develops 

tertiary lymphoid structures and is driven by B cell-activating factor (BAFF) as the key 

pathogenic feature of GLILD. They reported a higher level of BAFF and serum IgM in CVID 

patients with progressive ILD (51). In contrast, Fraz et al. recently reported that BAFF was 

not significantly higher in their GLILD group and found that the levels of its soluble (s) 

receptor form (sBCMA) were significantly higher compared to patients with other non-

infectious complications or infections only (52). They also found increased levels of T cell 

activation, pulmonary epithelial cell injury, and ECM remodelling markers. Their results 

were also consistent with Van Stigt et al. who reported a high level of the soluble form of 

the interleukin-2 receptor (sIL-2R or sCD25) in ten patients with GLILD compared to CVID 

patients with infection only and in patients with the progressive disease compared to stable 

(53).  

Prediction models: 

GLILD usually occurs in conjunction with other autoimmune complications, including 

splenomegaly, adenopathy, thrombocytopenia, autoimmune hemolytic anemia (AIHA), 

polyarthritis, hepatitis, and inflammatory bowel disease (12, 25, 27, 30, 49). Splenomegaly, 

along with AIHA and thrombocytopenia, were identified as possible risk factors for the 



development of GLILD. Three studies developed predictive models for GLILD based on clinical, 

laboratory, and/or radiological findings. Hartono et al. reported that a history of autoimmune 

hemolytic anemia (AIHA) and/or immune thrombocytopenia (ITP), splenomegaly, IgA levels 

less than 13 mg/dl, and CD21-low B lymphocytes greater than 5% of total CD21 B cells are 

predictive of GLILD in CVID with a ROC curve of 0.86(25). Cinetto et al. suggested similar 

models but added low gas transfer as a functional measure which increased the area under 

the ROC curve to 0.98 (27). The most recent model by Cabanero et al. found that 

lymphadenopathies, splenomegaly, a reduced number of CD8 cells, and a high Baumann's 

GLILD composite score predicts the presence of GLILD with a ROC curve of 0.985 (54).  

Treatment of GLILD  

The underlying mechanisms of GLILD are poorly understood, contributing to challenges 

managing this disease. Heterogeneity between studies regarding the optimal treatment for 

GLILD still exists due to a lack of evidence-based guidelines on how and when to treat patients.  

Immunoglobulin replacement therapy (IgRT) should be optimised in all individuals 

with GLILD in order to maintain normal serum IgG levels (55, 56). Antimicrobial prophylaxis 

can help to reduce infections but does not appear to stop the progression of the disease (57).  

Additional treatment is required in cases of disease progression. A consensus about 

when to commence treatment by BLF/UKPINnet was based on changes in symptoms and lung 

function. They recommended starting treatment in symptomatic patients with normal or 

abnormal but declining lung function, and asymptomatic patients with normal but declining 

lung function (Figure 3). Thus, deterioration in symptoms, progression on HRCT, or decreasing 

lung function are the main indications to initiate treatment (56). The selection of a therapy is 

influenced by a variety of factors such as efficacy, cost, and availability of the drug, patients’ 

opinion, and risk and benefit assessment.  

Figure 3: Simplified algorithm depicting GLILD treatment strategies.  

Glucocorticoids such as prednisone with a maximum dose of 0.1-1.0 mg/kg/day are 

generally suggested as first-line treatment (56). However, there is variability in the clinical 

response to these. Lamers et al., in a systematic review on the efficacy of treatments of GLILD, 

emphasised that 57% of patients treated with glucocorticoids failed to induce remission (58). 

In contrast, Van Stigt et al. in their systematic review that evaluated the treatment efficacy 



on granulomatous disease in CVID patients reported that steroid monotherapy induces 

remission in 67% of patients with pulmonary granulomatous disease (59). In addition to 

different inclusion criteria, the main difference between the studies was how they defined 

remission. Lamers et al.  considered remission as relapse-free improvement, while Van Stigt 

et al. reported remission when there was an improvement in symptoms, imaging, and/or lung 

function. Additional treatment can be considered as maintenance therapy to avoid the side-

effects of long-term oral corticosteroids. Bintalib et al. recently reported that the use of MMF 

as second-line treatment was linked to long-term efficacy and allowed corticosteroid weaning 

in patients with GLILD and that watchful waiting was associated with progressive lung 

function decline (60).  

Second-line immunosuppressive agents such as Azathioprine, Mycophenolate Mofetil 

(MMF), Rituximab, Methotrexate, Cyclosporine, and Infliximab have been suggested when 

treatment fails to induce remission, or when steroids cause problematic side effects (39).  Of 

note, those agents have also been used in some as first-line treatment which reflects the 

heterogeneity between studies. 

Rituximab is a monoclonal antibody that binds to CD20 molecules and depletes B-cells. 

The efficacy of rituximab as monotherapy has been reported in case studies (61-63). 

Rituximab in combination with mycophenolate or azathioprine was reported to be effective 

in treating patients with GLILD (51, 64). Verbsky et al. reported a longitudinal retrospective 

analysis of 39 patients with GLILD who were treated with a combination of Rituximab with 

either Azathioprine or MMF with the histologic findings of B cells and T cells in the lung (64). 

They found an improvement in HRCT and spirometry but not gas exchange in 75% of patients 

and reported relapse in only 9 patients.  

In patients with LRBA and CTLA-4 deficiency, Abatacept has efficacy for lung disease, 

as well as other complications, (15, 16). The efficacy of using this in patients with GLILD was 

reported by Von Spe-Mayer and colleagues in a pilot study. They reported complete remission 

in 5 out of 10 GLILD patients with  significant radiological and the lung function improvement 

(65). No relapse was reported which could be due to the short follow-up period.  

Hemopoietic stem cell therapy (HSCT) is a therapeutic intervention used in patients 

with severe CVID, generally when there is a specific genetic mutation identified. Outcomes 



in surviving patients were reassuring but the mortality rate related to the procedure is still 

high (28, 66). Evidence for HSCT to treat GLILD has been limited and survival rates vary 

between 48% to 70% (58). This could be related to many factors including the severity of the 

disease, other organ involvement, and infection.  

 

The controversy about the optimal treatment of GLILD prevails in the literature. The main 

limitations of studies that focus on treatment are the small sample size and retrospective 

design. Thus, a need for Randomised Control Trials (RCT) is imperative to standardise 

management. The results of a large multi-centre observational study of Interstitial Lung 

Disease in Primary Antibody Deficiency (STILPAD) is awaited and will shed further light on 

efficacy of the available treatment options. A prioritisation exercise in GLILD addressed and 

prioritised unanswered research questions (67). The top questions were about optimal 

treatment to induce and maintain remission, when to initiate treatment, and what diagnostic 

approach could help detect GLILD in CVID (67). This indicates the urgent need for further 

research to understand the underlying pathophysiology of GLILD to allow appropriate 

treatment. 

Conclusion:  

GLILD is associated with reduced survival in patients with CVID. As a result, early 

detection and ongoing follow-up are essential. HRCT and pulmonary function testing is the 

preferred monitoring approach. The decision to initiate treatment relies on close monitoring. 

Finally, controversy regarding optimal treatment still exists, and RCTs are required.  
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