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Hidradenitis suppurativa (HS) is a chronic cutaneous and systemic inflammatory condition. Increasingly, reports have found that immunoglobulins play a role in the exaggerated immune response occurring in severe HS. It is important to recognize these implications as HS patients may present with laboratory abnormalities relating to chronic inflammation and immune activation. If these laboratory abnormalities are mistakenly associated with another disease process, it could lead to invasive workup and treatment, causing harm to patients. We describe the case of a 23-year-old woman with Hurley stage III HS who was hospitalized and found to have persistent immunoglobulin-G4 (IgG4) elevation. Upon discharge, the patient was diagnosed with IgG4-related disease (IgG4-RD) and started treatment with azathioprine. However, the biopsy ultimately was negative for IgG4-RD, and she presented to our clinic several months later with worsening HS disease during an active flare. Physical examination revealed actively draining nodules and sinus tracts in the bilateral axillae, inguinal folds, and mons pubis region. A confusing laboratory marker with HS was observed in this case. IgG4 has the potential to inhibit or activate inflammation depending on the context, and so IgG4 elevation has been noted in varying disease states. IgG4 elevation is observed in chronic inflammatory states and may represent a compensatory response by the body. While no other cases have reported the association between HS and IgG4 elevation, IgG levels have been found to reflect HS disease severity. Therefore, IgG4 could play a potential role in HS disease monitoring, and awareness of this association is important for providers when managing patients with HS.
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Introduction

Hidradenitis suppurativa (HS) is a chronic inflammatory process of the skin resulting in high morbidity (1) and profound patient distress (2). It has a prevalence of 1–4% and more commonly occurs in women aged 20–40 years old (2). Approximately 13% of these patients eventually develop severe, Hurley stage III disease, often experiencing rapid disease progression (3). The exact etiology and pathogenesis remain unclear. However, the disease is characterized by follicular occlusion and rupture, followed by a consequent inflammatory response that drives the immune activation necessary for clinical disease progression (4). HS has been associated with various laboratory anomalies reflecting an underlying chronic inflammatory state, including anemia, thrombocytopenia, and leukocytosis. These abnormalities are common in those with severe HS but can normalize with the initiation of immunomodulatory treatment (5). Recently, the immune response in HS has been of great interest to researchers for purposes of understanding disease progression and identifying immune targets for therapy. Increasingly, reports have described elevated immunoglobulins such as IgG in the HS disease process, hinting toward an exaggerated immune response taking place (6–9). Separately, IgG4 has been a recent topic of intense immunologic investigation for its role as a mediator of certain rheumatologic diseases, including IgG4-RD, rheumatoid arthritis (RA), Sjogren’s syndrome, and systemic lupus erythematosus, for instance (10). Herein, we describe the first report of IgG4 elevation in a patient with HS. A review of the literature, including the causes of IgG4 elevation and the role of serum immunoglobulins in HS, is discussed.



Case presentation

A 23-year-old woman with polycystic ovary syndrome and a 10-year history of Hurley stage III HS was treated for several years with a combination of clindamycin, rifampin, and doxycycline. She was then started on adalimumab for uncontrolled HS. One year later, she presented to her primary care provider with a 1-month history of progressive weight loss, nausea, malaise, and persistent fevers. She was treated for a presumed urinary tract infection with cefdinir.

After a lack of improvement, she was then evaluated with a computed tomography (CT), which found heterogeneous enhancement of the kidneys bilaterally, without stranding or abscess. She was subsequently admitted for antibiotic management for treatment of presumed pyelonephritis. However, despite treatment with ceftriaxone and later cefepime, her symptoms did not improve. A repeat CT was unchanged, arguing against pyelonephritis as the source of her fever, fatigue, and other symptoms. In addition to persistent fevers and tachycardia despite antibiotic treatment, she noted jaw swelling on admission, which progressively worsened throughout her hospital stay (Figure 1).

[image: Figure 1]

FIGURE 1
 Patient timeline summarizing notable treatment changes and clinical events.


Infectious workup was notable for positive monospot, negative Epstein–Barr virus IgM and polymerase chain reaction (PCR), and positive viral capsid IgGS but was otherwise negative. Rheumatologic workup revealed elevated total IgG and IgG4 serologies (Table 1), along with elevated lysozyme and hypercalcemia. Neck CT imaging was then performed and revealed sialadenitis of the parotids and submandibular glands. Positron emission tomography/computed tomography revealed no evidence of malignant or clonal disease. Instead, it identified hypermetabolic cutaneous thickening of the axillae, inguinal folds, and upper thighs, which was consistent with an infectious or inflammatory process.



TABLE 1 Summary of serum IgA, IgM, IgG, and respective subclass levels in our patient compared to healthy controls (20, 21).
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Due to the parotitis and concern for IgG4-RD, cervical lymph node excision and parotid gland biopsies were conducted. Biopsy showed focal chronic sialadenitis and focal fibrosis, and IgG4 immunohistochemical stain of the biopsies revealed that less than 5% of IgG-positive plasma cells were IgG4-positive. Her persistent fevers and jaw swelling resolved by the day of discharge, with no clear underlying cause identified in addition to a positive monospot test. Her adalimumab was held upon admission due to infection concerns, and she was discharged on triple antibiotic therapy with metronidazole, moxifloxacin, and rifampin.

At 1-month follow-up with dermatology, the patient was started on spironolactone, had her antibiotics switched to doxycycline, and received intralesional triamcinolone injections. At a later follow-up with rheumatology, the patient was found to have persistently high IgG4 levels along with elevated lysozyme. Despite a lack of symptoms and non-diagnostic biopsy results for either pathology, the patient was started on azathioprine for suspicion of IgG4-RD vs. sarcoidosis. Six months later, she presented to dermatology in an active HS flare with many draining inflamed nodules and interconnected sinus tracts in axillae, inguinal folds, and mons pubis. Her laboratory results were notable for absolute neutrophilia and a white blood cell count of 18 × 109/L, slightly elevated compared to her hospital admission at 16.7 × 109/L. She received seven injections of intralesional triamcinolone to the nodules, and her antibiotics were switched to levofloxacin for bacterial coverage. She was referred to plastic surgery for urgent debridement of the right axillary skin with a split-thickness skin graft, which was resolved with vacuum-assisted closure and physical therapy. After surgery, secukinumab was started, and spironolactone, rifampin, and clindamycin were continued. At a 3-month follow-up, she presented with a well-healed right axilla and an active flare in the left axilla.



Discussion

The role of IgG4 across varying disease states is nuanced and a topic of continued investigation. IgG4 has the potential to activate or inhibit inflammation depending on the context of the specific disease state (10). Elevated serum IgG4 has thus been described in a wide range of conditions (11) including autoimmune diseases, cancer, and infections. Discussion of the source of IgG4 elevation is of great importance because management differs depending on the underlying pathology. One report has demonstrated that cancer cells can utilize the inhibitory effect of IgG4 to achieve host immune evasion (12). IgG4 elevation has also been reported in chronic inflammatory states such as RA. Patients with RA and elevated IgG4 out of proportion to total IgG were found to have higher levels of total antibodies, decreased responsiveness to standard RA treatments, and higher disease activity (13). Another report described the association of elevated IgG4 levels with IgG4-RD. This complex clinical condition is characterized by elevated IgG4 levels and infiltration of IgG4-positive plasma cells into organs which drives an inflammatory response. This can present as the enlargement of one or more organs, including the salivary glands, pancreas, and kidney most commonly. In this case, a patient with IgG4 elevation in serum and salivary gland swelling was concerned for the complex IgG4-RD leading to invasive testing for malignancy and heavy immunosuppression. Treatment includes glucocorticoids and adjuvant immunosuppressants, depending on the context (14). Diagnosis primarily relies on tissue biopsy demonstrating typical histopathologic findings combined with an increased tissue presence of IgG4-positive plasma cells. The suggestive morphologic findings on tissue biopsy include storiform fibrosis, dense lymphoplasmacytic infiltrate, and obliterative phlebitis. Elevated IgG4 serologies or IgG4 cell count are both non-specific findings (15). Therefore, excluding other causes of IgG4 elevation is a critically important step in the diagnosis and workup of IgG4-RD.

Although the exact role of IgG in the etiopathogenesis of HS is still being investigated, current research supports that total immunoglobulins are elevated in severe disease (6, 7). The presence of IgG antibodies has been established in both the serum and skin of patients with HS (8, 16). Correlating skin and serum levels of IgG can serve as an accurate predictor of HS disease severity (7, 16) with a threshold of approximately 1,300 mg/mL being predictive of Hurley Stage III disease (7). Our patient had a serum IgG of 2,700 mg/mL that was markedly above the proposed threshold (Table 1). These serologic findings correlated with our clinical observations of her severe Hurley stage III disease. Laboratory analysis demonstrated other known findings of longstanding inflammation in the setting of severe HS, including leukocytosis. In part with the total elevation of the IgG subclass, some degree of IgG4 elevation could thus be expected in the setting of severe HS. Notably, tumor necrosis factor-alpha inhibitors have a variable impact on IgG4 levels (17–19). Long-term treatment with adalimumab and infliximab may result in the development of anti-drug IgG and IgG4 antibodies, and reports have shown that anti-drug IgG4 antibodies are present in 27 and 29% of patients receiving infliximab (17) and adalimumab (18), respectively. Within the context of RA, reports have demonstrated that sustained treatment with adalimumab generally decreased total IgG4 levels (19), so serologic elevation may reflect underlying disease severity. While our patient may have developed anti-adalimumab IgG4 antibodies, it is unclear to what extent these would contribute to her total IgG4 serologic elevation more broadly. Considering the extensive infectious, rheumatologic, and oncologic workups that were negative in our patient, severe HS disease is a reasonable explanation for IgG and IgG4 elevation.

Herein, we describe the first case in the literature of HS associated with elevated IgG4 with no other contributing etiology for the elevated IgG4. Long-term follow-up is needed to monitor how IgG4 levels change over time in our patient on biologic therapy to correlate any decrease or normalization of total IgG and IgG4 with clinical improvement in HS.
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