Case report 
Malignancy-Associated Hypercalcemia as the Initial Manifestation of Pulmonary Mucosa Associated Lymphoid Tissue Lymphoma
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ABSTRACT 

	Aims: Hypercalcemia is a frequent metabolic disturbance in oncology, yet exceedingly rare in indolent lymphomas such as pulmonary mucosa-associated lymphoid tissue (MALT) or bronchus-associated lymphoid tissue (BALT) lymphoma. We aim to present a rare case of pulmonary BALT lymphoma initially manifesting with severe hypercalcemia successfully treated with denosumab in the context of renal dysfunction.
Presentation of Case: A 75-year-old woman with a pulmonary lesion followed conservatively for 10 years was admitted with fatigue and poor oral intake. Laboratory evaluation revealed calcium 15 mg/dL and acute kidney injury. Imaging demonstrated a 9 × 9 cm centrally located pulmonary mass with high FDG uptake. Histopathology confirmed BALT lymphoma. Bisphosphonates were contraindicated due to impaired renal function, and denosumab (60 mg, subcutaneously) was administered, achieving rapid normalization of serum calcium. The patient was subsequently treated with rituximab–bendamustine.
Discussion: Pulmonary MALT/BALT lymphomas usually follow an indolent course, often warranting a “watch-and-wait” strategy. However, this case highlights that life-threatening metabolic complications may occur. Hypercalcemia is well described in aggressive B-cell lymphomas but is exceedingly rare in marginal zone lymphomas. Denosumab is a guideline-endorsed option for hypercalcemia of malignancy, particularly in patients with renal impairment.
Conclusion: This case emphasizes the need for vigilance regarding metabolic complications in indolent pulmonary lymphomas. Denosumab offers an effective alternative when bisphosphonates are contraindicated, and systemic therapy should be initiated upon development of significant complications.




Keywords: pulmonary MALT lymphoma, BALT lymphoma, hypercalcemia of malignancy, denosumab, renal impairment


1. INTRODUCTION 

Hypercalcemia is one of the most common metabolic disturbances in clinical practice, with primary hyperparathyroidism and malignancy accounting for nearly 90% of cases (Sadiq, Anastasopoulou, Patel, & Badireddy, 2024). In the oncological setting, malignancy-associated hypercalcemia (MAH) occurs in up to 30% of patients and is regarded as a marker of poor prognosis (El-Hajj Fuleihan et al., 2023; Joffe et al., 2021; Sadiq et al., 2024).  Its clinical spectrum ranges from asymptomatic biochemical abnormalities to life-threatening complications, including cardiac arrhythmias, acute kidney injury, and neurological dysfunction (Sadiq et al., 2024). The underlying pathophysiological mechanisms most frequently involve parathyroid hormone–related peptide (PTHrP)-mediated osteoclastic bone resorption, although osteolytic metastases and, more rarely, calcitriol overproduction may also contribute (Sadiq et al., 2024; Seisa et al., 2023). Prompt recognition and treatment are therefore essential (Dickens, Derman, & Alexander, 2023; El-Hajj Fuleihan et al., 2023).
Pulmonary mucosa-associated lymphoid tissue (MALT) lymphoma is the most common form of primary pulmonary lymphoma, representing 70–90% of cases, yet overall primary pulmonary lymphomas remain extremely rare, constituting less than 1% of all lymphomas (Bi et al., 2021; Lin et al., 2022). A subset originating from bronchus-associated lymphoid tissue (BALT) is sometimes specifically designated as BALT lymphoma, although the terms pulmonary MALT and BALT lymphoma are often used interchangeably (Sanguedolce et al., 2021). Pulmonary MALT/BALT lymphomas typically follow an indolent course, with most patients being asymptomatic or presenting with nonspecific respiratory complaints  (Bi et al., 2021; Joffe et al., 2021; Kwak et al., 2024). Radiologically, they can mimic infectious or inflammatory conditions, which often delays diagnosis (Bi et al., 2021; Peng et al., 2022). Prognosis is generally favorable, with 5-year survival rates exceeding 80% (Bi et al., 2021; Kwak et al., 2024; Lin et al., 2022).
While metabolic complications are uncommon in indolent lymphomas, their occurrence significantly alters management. Malignant hypercalcemia is well described in aggressive subtypes, such as diffuse large B-cell lymphoma, but exceedingly rare in marginal zone lymphomas, particularly of pulmonary origin (Hu, 2021; Mondal et al., 2025). Herein, we present a unique case of pulmonary MALT/BALT lymphoma manifesting initially with severe hypercalcemia, successfully treated with denosumab in the context of renal dysfunction.

2. PRESENTATION OF CASE

A 75-year-old woman, who had been under follow-up in the pulmonology clinic for a pulmonary nodule presumed to be benign and therefore followed conservatively by the pulmonology department, presented to the emergency department with complaints of generalized fatigue and decreased oral intake. Laboratory evaluation revealed hypercalcemia, and she was admitted to the internal medicine ward for etiological work-up and treatment. Admission laboratory results are summarized in Table 1. Her baseline creatinine level was 1.7 mg/dL. Intravenous fluid resuscitation was initiated, followed by furosemide administration with close monitoring of fluid balance. Under treatment, serum creatinine returned to baseline, and serum calcium levels decreased to 11–12 mg/dL.

Table 1. Laboratory findings on admission.
	Parameter (reference range)
	Observed value

	Urea (13–43 mg/dL)
	90 mg/dL

	BUNa (6–20 mg/dL)
	42 mg/dL

	Creatinine (0.72–1.25 mg/dL)
	3.2 mg/dL

	eGFRb
	14 mL/min/1.73 m²

	Sodium (135–145 mmol/L)
	136 mmol/L

	Potassium (3.5–5.1 mmol/L)
	4.7 mmol/L

	Calcium (8.4–10.2 mg/dL)
	15 mg/dL

	Phosphorus (2.3–4.7 mg/dL)
	3.8 mg/dL

	Total protein (64–83 g/L)
	72 g/L

	Albumin (35–50 g/L)
	48 g/L

	Hemoglobin (13.7–15.5 g/dL)
	12.5 g/dL

	Leukocytes (4230–9070/µL)
	15,710/µL

	Neutrophils (1780–5380/µL)
	9010/µL

	Platelets (150,000–450,000/µL)
	393,000/µL

	Parathyroid hormone (15–68 pg/mL)
	28.7 pg/mL

	25-Hydroxy vitamin D₃
	13.8 ng/mL

	1,25-Dihydroxy vitamin D₃ (15–90 pg/mL)
	47.3 pg/mL


a: blood urea nitrogen; b: estimated glomerular filtration rate.

Thoracic computed tomography (CT) demonstrated a centrally located lesion in the left lung, measuring approximately 9 × 9 cm, crossing the fissure and containing areas of collapse-consolidation with air bronchograms (Figure 1). On oncologic positron emission tomography–computed tomography (PET-CT), a mass-like collapse-consolidation area with increased FDG uptake (SUVmax: 33.6) was observed in the apicoposterior segment of the left upper lobe and the superior segment of the lower lobe. Review of previous imaging revealed that the lesion had been detected in 2015 and had shown slow progression over a 10-year follow-up. Although these findings favored a benign lesion, tissue sampling was recommended.
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Figure 1. Thoracic computed tomography (CT) scan obtained at admission demonstrating a 9 × 9 cm centrally located mass crossing the fissure of the left lung with collapse-consolidation and air bronchograms.

Flexible bronchoscopy performed by the pulmonology team showed near-complete obstruction of the apicoposterior segment of the left upper lobe by an endobronchial mass. Three forceps biopsies and bronchoalveolar lavage were obtained. Immunohistochemically, the neoplastic cells were diffusely positive for Bcl-2 and CD20, while negative for CD3, CD5, CD23, Cyclin D1, Bcl-6, and p53. These findings were consistent with extranodal marginal zone lymphoma of bronchus-associated lymphoid tissue (BALT lymphoma).
Given the suspicion of malignancy-related hypercalcemia, bisphosphonate therapy was withheld due to impaired renal function. Instead, a receptor activator of nuclear factor kappa-B ligand (RANKL) inhibitor, denosumab (60 mg, subcutaneously), was administered. During follow-up, serum calcium levels normalized, and the patient was subsequently transferred to the hematology department for further lymphoma management. She was started on rituximab–bendamustine chemotherapy regimen.

3. discussion

Pulmonary MALT/BALT lymphoma is a rare entity that typically follows an indolent natural history. In most cases, lesions remain stable for years, supporting a “watch-and-wait” approach in asymptomatic patients (Joffe et al., 2021; Kwak et al., 2024). Our patient’s imaging confirmed this pattern, with a pulmonary lesion progressing slowly over a decade before acute metabolic decompensation occurred. Such a presentation illustrates both the diagnostic challenges and the clinical heterogeneity of pulmonary MALT/BALT lymphoma.
Radiological findings in pulmonary MALT/BALT lymphoma are often nonspecific, overlapping with infectious or inflammatory conditions. In our case, a mass-like consolidation with air bronchograms was observed, a pattern previously reported to mimic pneumonia or organizing pneumonia (Bi et al., 2021; Peng et al., 2022). This underscores the importance of histopathological confirmation. Immunohistochemical staining, showing CD20 and Bcl-2 positivity and negativity for CD3, CD5, CD23, Cyclin D1, and Bcl-6, excluded other small B-cell lymphomas and confirmed the diagnosis.
The most striking aspect of our case was the occurrence of malignant hypercalcemia as the initial clinical manifestation. Hypercalcemia is rarely reported in marginal zone lymphomas, with only a handful of cases documented in the literature. A recent systematic review confirmed that its incidence in this lymphoma subtype is exceedingly uncommon (Mondal et al., 2025). In contrast, hypercalcemia is more typical of aggressive B-cell lymphomas, such as diffuse large B-cell lymphoma, where PTHrP production or extensive skeletal involvement is frequently implicated (Hu, 2021).
Management of hypercalcemia of malignancy requires rapid correction of serum calcium. Standard therapy includes aggressive intravenous hydration and loop diuretics, followed by antiresorptive therapy (El-Hajj Fuleihan et al., 2023). Bisphosphonates, such as zoledronic acid, are considered first-line agents but are limited in patients with impaired renal function due to nephrotoxicity. In such cases, denosumab, a RANKL inhibitor, is a guideline-endorsed alternative (Dickens et al., 2023; El-Hajj Fuleihan et al., 2023; Seisa et al., 2023). In our patient, denosumab rapidly normalized calcium levels despite advanced renal dysfunction, aligning with 2023 Endocrine Society Clinical Practice Guideline recommendations (El-Hajj Fuleihan et al., 2023).
Finally, systemic therapy is generally reserved for patients with symptomatic or progressive pulmonary MALT/BALT lymphoma. Although “watch-and-wait” remains appropriate for indolent disease (Joffe et al., 2021; Kwak et al., 2024), the development of malignant hypercalcemia constituted a significant complication necessitating systemic therapy. Accordingly, our patient was started on rituximab–bendamustine, a regimen with proven efficacy in marginal zone lymphoma.

4. Conclusion

This case demonstrates that while pulmonary MALT/BALT lymphoma usually follows an indolent course, it may rarely present with life-threatening metabolic derangements. Clinicians should remain vigilant for such complications. Denosumab represents an effective therapeutic option for hypercalcemia of malignancy in patients with renal impairment, and systemic therapy should be initiated when metabolic or clinical complications occur.
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Written informed consent was obtained from the patient for publication of this case report and any accompanying images. A copy of the written consent is available for review by the Editorial Office of this journal.

Ethical approval 

This case report did not require Institutional Review Board approval. All procedures were performed in accordance with the ethical standards of the Declaration of Helsinki.
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