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Background

Rheumatological toxicity associated with immunotherapy, particularly Sjögren’s syndrome (SjS), has been observed with variable incidence in patients treated with immune checkpoint inhibitors (ICIs). Although SjS is a well-known autoimmune disease, its occurrence as an immune-related adverse event (irAE) during cancer treatment is less well understood. Current literature documents a range of incidence rates and clinical manifestations of SjS in patients undergoing ICI therapy, highlighting the need for early diagnosis and multidisciplinary management.





Case presentation

A 40-year-old woman underwent mammography, which revealed a 43 mm mass in the left breast. Core biopsy confirmed grade 3 infiltrating triple negative ductal carcinoma with high MIB-1. She received neoadjuvant chemotherapy, followed by surgery and radiotherapy. A CT scan in September 2022 showed lung nodules and lymph node involvement. A lung biopsy confirmed breast cancer metastasis. She started treatment with atezolizumab and nab-paclitaxel with evidence of a partial response. Nab-paclitaxel was discontinued due to side effects and atezolizumab was continued as maintenance therapy. After four cycles, the patient developed symptoms consistent with Sjögren’s syndrome (SjS), which were confirmed by diagnostic tests. Treatment with prednisone, pilocarpine and hydroxychloroquine was initiated alongside ongoing immunotherapy. The patient continues to receive atezolizumab with stable disease and good quality of life.





Conclusion

This case highlights the importance of recognizing SjS as a potential irAE in patients treated with ICIs, particularly those with TNBC. Multidisciplinary collaboration is essential for the prompt diagnosis and effective management of SjS to maintain both cancer control and patient quality of life. Given the recent emergence of these events and the lack of specific guidelines, our case report may provide valuable insights into the management of a little-known adverse event and pave the way for further real-world data collection on the management of these rare but significant toxicities that impact on patient quality of life. Further research is needed to optimize treatment protocols and outcomes for patients experiencing rheumatological irAEs during cancer immunotherapy.
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1 Introduction

Rheumatological toxicity during immunotherapy has a highly variable incidence depending on the case considered, estimated to be around 10% of treated patients (1). Although not precise, published studies have documented different incidence rates of Sjögren’s syndrome in patients treated with immune checkpoint inhibitors (ICIs), ranging from 1.2% to 24.2% (2). Le Burel et al. showed that in a sample of 908 patients, the estimated prevalence of Sjögren’s syndrome as an immune-related adverse event in patients treated with anti-PD1/anti-PD-L1 agents alone or in combination with anti-PD1 and anti-CTLA-4 agents was 0.3% and 2.5%, respectively (3).

The main clinical presentations described include unspecified arthralgia and myalgia (including mechanical arthralgia), inflammatory arthropathies/arthritis, polymyalgia-like syndromes, sicca syndrome and myositis; more rarely, cases of eosinophilic fasciitis, vasculitis and sporadic cases of systemic sclerosis, digital ischaemia, sarcoidosis and lupus nephritis have been reported (4). The syndromes described only partially reflect classic rheumatic diseases and differ from them in some features, including a different gender distribution and lower autoantibody seropositivity (5).

Sjögren’s syndrome is a common chronic systemic inflammatory disease of autoimmune nature and unknown aetiology. Its clinical presentation is characterised by dryness of the mouth, eyes and other mucous membranes resulting from lymphocytic infiltration of the exocrine glands and subsequent secondary dysfunction. This syndrome has the potential to affect various exocrine glands or other organs (6) (Figure 1).




Figure 1 | Symptoms of Sjögren's syndrome.



The cause of Sjögren’s syndrome (SjS) due to immunotherapy is not fully understood, but blocking the PD-1/PD-L1 pathway with immune checkpoint inhibitors (ICIs) appears to trigger T-cell activation, leading to infiltration of the salivary gland epithelium (7). Pringle et al. proposed that ICIs induce inflammation via IFN-γ, suggesting a new type of type II interferonopathy (8).

Here we report a clinical case of atezolizumab-induced Sjögren’s syndrome (SjS) in triple-negative breast cancer (TNBC). To our knowledge, this is the first clinical case reported in the literature in which we successfully achieved early diagnosis of SjS during treatment with immune checkpoint inhibitors (ICIs) without treatment interruption, resulting in almost complete clinical resolution of the adverse event.




2 Case description

A 40-year-old female patient was diagnosed with triple-negative ductal carcinoma of the left breast in February 2019. She was treated with neoadjuvant chemotherapy (NAC), followed by quadrantectomy and sentinel node biopsy in October 2019, with a pathological staging of ypT1c ypN0 pNR (Figure 2).




Figure 2 | Timeline.



Subsequently, she underwent radiation therapy (RT) to the left breast, with a total dose of 42.4 Gy in 16 fractions, plus a scar boost for a total dose of 10 Gy (January 2020).

The patient continued to have regular clinical and instrumental follow-up until a CT scan was performed in September 2022, which revealed the appearance of a solid, non-calcified nodule measuring 13 mm in the medial segment of the LM. A PET/CT FDG scan demonstrated the well-characterised radiological solid lung nodule with high FDG uptake (SUV max 31) and intense radioconcentration (SUV max 41) in the pre/subcarinal lymph node area.

A CT-guided lung biopsy was performed in December 2021, which revealed a site of carcinoma infiltration within the lung parenchyma, characterised by solid nests that were compatible with a primary mammary tumour (GATA3+, TTF1-). Immunohistochemistry (IHC) revealed the absence of estrogen (ER) and progesterone (PGR) receptor expression in 100% of tumour nuclei. The HER2 score was 0, and the tumour proliferative index, as determined by MIB-1 expression, was 70%.

We decided to start treatment with atezolizumab at a dose of 840 mg administered intravenously on days 1 and 15 and nab-paclitaxel at a dose of 100 mg per square metre of body surface area on days 1, 8 and 15 of each 28-day cycle (9). After thirteen cycles of atezolizumab and nab-paclitaxel, the patient remained in partial remission. The regimen was well tolerated by the patient. The most common adverse events reported were fatigue and peripheral neuropathy. To improve her quality of life and reduce the number of infusion centre visits, we decided to discontinue nab-paclitaxel and continue atezolizumab at 1200 mg every three weeks as maintenance therapy (May 2023).

Following four cycles, the patient initially presented with a dry, burning sensation in her throat. Subsequently, the oropharyngeal symptoms became progressively worse, resulting in an increasing difficulty in swallowing due to severe dryness of the mucous membranes and a lack of salivation, as reported by the patient. On examination, the patient’s tongue was observed to have a dark brown appearance, and there was a notable degree of dryness of the buccal mucosa. An empirical treatment regimen comprising mouthwash and fluconazole 50 mg daily was initiated, based on the clinical suspicion of an oral fungal infection. However, these therapeutic measures proved ineffective in alleviating the symptoms. Additionally, the patient reported a progressive deterioration in her dry eye condition, an alteration in her taste perception, and the onset of arthralgia. An ophthalmological examination revealed significant xerophthalmia, as indicated by the Schirmer test, and the presence of corneal erosions was also documented.

The definitive diagnosis of SjS was established based on the presence of three positive results in accordance with the 2016 ACR-EULAR Classification Criteria for Sjögren’s Syndrome (10). These were: 1) decreased salivary secretion by the Saxon test (0.3 g/2 min); 2) decreased Tear secretion was also assessed via Schirmer’s test, with the right eye recording 8 mm/5 min and the left eye 2 mm/5 min. Additionally, the anti-RO 2 level was found to be >1374.8, while the anti-RO60 level was 1275.4, the anti-La level was >1550 A, and the rheumatoid factor level was 61.

A two-week oral treatment regimen comprising prednisone 25 mg twice a day, in conjunction with pilocarpine 5 mg and hydroxychloroquine 200 mg, was initiated without interruption to the immunotherapy (August 2023).

Following a one-month course of treatment, the patient reported a notable improvement in previously documented symptoms. Consequently, the steroid therapy was adjusted, and the treatment regimen was maintained with hydroxychloroquine and pilocarpine.

To date, the patient continues therapy with Atezolizumab with substantial SD and good QoL.




3 Discussion

To the best of our knowledge, no individual cases of ICI-induced Sjögren’s syndrome in TNBC have been previously described in the literature. The diagnosis of SjS as an irAE was confirmed three months after the onset of symptoms, despite the administration of prednisolone and pilocarpine hydrochloride, which resulted in symptomatic improvement.

ICI-associated sicca syndrome (ICI-sicca) has been extensively documented, with an incidence range of 3% to 24% across clinical trials, and no discernible correlation with specific tumour types or ICI agents (11). Clinically, ICI-sicca has been reported to have an abrupt onset and may have a greater prevalence of oral versus ocular involvement. Furthermore, the sicca symptoms often respond to corticosteroids, in contrast to classic SjS (12).

Laboratory features of SjS may include cytopenias, hypocomplementemia, cryoglobulinemia, monoclonal gammopathy, elevated ESR, and autoantibodies including ANA, anti-Ro/SSA, anti-La/SSB, and RF (13).

The initial documentation of Sjögren’s syndrome induced by ICI was observed in four cases (0.5%) among a cohort of 700 patients. Cappelli et al. reported on 13 patients referred by oncologists to the Johns Hopkins Rheumatology clinics from 2012 to 2016 because they had been identified as having new rheumatological symptoms in the context of treatment with ipilimumab and/or nivolumab for NSCLC, MM or renal cell carcinoma. Four patients exhibited sicca symptoms, with all four presenting with a relatively abrupt onset of severe dry mouth and severe salivary hypofunction. The patient also exhibited concurrent bilateral parotid gland enlargement, which was observed to regress with the administration of steroid therapy. Three of the patients presenting with sicca symptoms had antinuclear antibodies (ANA), one patient had anti-La (SSB) antibodies, and one patient was rheumatoid factor (RF)-positive (14).

In a systematic literature review, the same author (Cappelli) identified 52 papers containing information about musculoskeletal or rheumatic irAEs as a consequence of ICPI treatment. Of the 52 papers identified, 33 were clinical trials, 3 were observational studies, and 16 were case reports or series. A single patient treated with nivolumab was observed to present with concomitant sicca syndrome and tubulointerstitial nephritis (15).

Le Burel et al. conducted a screening of the French prospective multicentre academic oncologic registry, the REISAMIC registry, with the objective of recruiting cases of grade ≥ 2 irAEs occurring in ICPI-treated patients. This was done in order to study the prevalence of irAEs in patients treated with anti-PD1/PDL1. A total of 21 patients, out of 908 individuals treated with anti-PD1/PDL1 (in conjunction with an anti-CTLA-4 agent in 40 cases), experienced systemic rheumatologic irAEs, including SjS (0.3%). A greater proportion of patients with SjS had received combination therapy with ipilimumab (2.5%) (3).

Ramos Casals et al. identified 26 patients who had undergone treatment with PD-1/PD-L1 inhibitors. The primary SjS-related characteristics observed were xerostomia in 25 (96%) patients, dry eye in 17 (65%), abnormal ocular tests in 10/16 (62%) and abnormal oral diagnostic tests in 12/14 (86%) patients. A minor salivary gland biopsy was performed in 15 patients. The histopathological findings consisted of mild chronic sialadenitis in eight patients (53%) and focal lymphocytic sialadenitis in the remaining seven patients (47%). A focus score was measured in five of the six patients (mean of 1.8, range 1-4). Immunological markers were present in 13 of the 25 patients (52%), including positive anti-nuclear antibodies (ANA) in 13 patients, anti-Ro/SS-A in 5 patients, rheumatoid factor (RF) in 2 patients, anti-La/SS-B in 2 patients, low complement 3 (C3) and 4 (C4) levels in 1 patient each, and positive cryoglobulins in 1 patient. The multicentric retrospective study revealed a male gender predominance, increased extraglandular involvement, and a decreased frequency of autoantibodies in comparison to classic Sjögren’s syndrome (5).

Warner BM et al. observed a predominant T‐lymphocytic infiltrate in salivary gland biopsy specimens, with a slight majority of CD4+ over CD8+ T cells and few CD20+ B cells. This pattern differs from that observed in typical SS infiltrates, where B cells comprise 20%–62% of all lymphocytes and FS is directly correlated with B-cell ratios. The targets of ICI therapies (e.g., PD-1 and PD-L1) demonstrated variable positivity in patients undergoing ICI. Scattered PD-1-positive T cells and epithelial PD-L1 positivity were observed, though these were limited to the most severely infiltrated cases (11).

Calabrese et al. presented a series of patients evaluated at the Cleveland Clinic Foundation from 2015 to 2016 with rheumatic irAEs resulting from cancer immunotherapy, as well as patients with a pre-existing autoimmune rheumatic diseases (ARDs) who were evaluated pre-emptively. In the cohort of 13 patients without a prior diagnosis of ARD, five individuals developed sicca syndrome. The median time to onset of irAE was 7.3 weeks (range 2–48.4). Autoimmune testing revealed the presence of various autoantibodies, including anti-nuclear antibodies (ANA), anti-double-stranded DNA (anti-dsDNA), rheumatoid factor (RF), and anti-Sjögren’s syndrome antigen A (anti-SSA (Ro)) in select cases (16).

Other authors provide a more detailed account of rheumatic irAEs, describing a broader range of rheumatic irAEs than previously observed. These include inflammatory arthritis, sicca syndrome, a PMR-like syndrome and myositis in patients undergoing monotherapy and combination therapy with checkpoint inhibitors (16, 17).

The precise mechanism by which SjS is caused by immunotherapy remains unclear. However, the impairment of the PD-1/PD-L1 pathway by ICIs appears to result in the activation of T-lymphocytes, which in turn leads to the infiltration of salivary gland epithelium (18). Pringle et al. proposed that ICIs are induced by IFN-γ and represent a novel form of type II interferonopathy (8).

A multidisciplinary team comprising at least one oncologist and one rheumatologist is essential for the informed decision-making process in patient care. The input of a rheumatologist is of particular value in the context of autoimmune diseases, where their expertise in understanding the symptomatology of such conditions and in managing rheumatic immune-related adverse events (irAEs) is of great benefit. This is especially the case in instances where immunosuppressive agents and biologics are required for patients with steroid-refractory outcomes. Furthermore, the patient’s preferences must be taken into account in formulating the final treatment plan (1). Once the diagnosis has been confirmed, the severity of the disease should be classified in accordance with the Common Terminology Criteria for Adverse Events (CTCAE version 5.0) (19), a standard framework for oncologists. However, this classification system is not typically employed by rheumatologists. It is therefore inappropriate to base a referral to a rheumatologist on the classification alone (20).

It is recommended that any suspicion of rheumatic irAEs, in the absence of improvement following initial treatment with nonsteroidal anti-inflammatory drugs (NSAIDs), should prompt referral to a rheumatologist, even in cases of mild adverse events, such as grade 1 (G1). This approach facilitates timely diagnosis and the initiation of treatment, which differs from the management of other irAEs (20). Rheumatologists have established their own criteria for characterising adverse events in clinical trials, taking into account factors such as symptom duration, lifestyle modifications, and treatment effects (21). Nevertheless, these criteria are not widely acknowledged or employed by oncologists. As with other irAEs, it is of the utmost importance to achieve a balance between the effective treatment of tumours through immunotherapy and the management of irAEs through immunosuppression (20).

Corticosteroid treatment was observed to result in symptom improvement in the majority of cases of sicca syndrome induced by various ICIs (22). Neither interruption nor discontinuation of ICIs was necessitated by the occurrence of oral symptoms. Although SjS is not typically a life-threatening condition, it has the potential to significantly impact the quality of life of those affected. In cases where patients develop SjS while undergoing ICIs, a case-by-case multidisciplinary approach is recommended, as ICIs may potentially impact tumour response and/or overall survival (23).

In order to assess the impact of high-dose oral corticosteroids (0.5–1 mg/kg/day) on the management of this irAE, it is necessary to obtain real-world data with objective measures, with a view to defining the optimal dose and duration of treatment (24).

In this case, atezolizumab demonstrated therapeutic efficacy and maintained tumour shrinkage, indicating a potential correlation between irAE development and therapeutic outcome (25).




4 Conclusion

This report details a case of clinical Sjögren’s syndrome (SjS) induced by atezolizumab in a patient with triple-negative breast cancer (TNBC). Given the significant impact of SjS on patients’ quality of life, it is imperative that oncologists exercise diligence in the recognition of any indications of salivary gland hypofunction and engage in collaboration with specialists from a range of disciplines, including ophthalmology, otolaryngology, and rheumatology.

A multidisciplinary and interdisciplinary approach is of paramount importance for the expeditious diagnosis and treatment of rheumatic immune-related adverse events (irAEs). Further research is required in order to establish the optimal management strategies for these conditions.
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