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Teclistamab (Tec) is the first B-cell maturation antigen-targeted bispecific T-cell engager 

approved for the treatment of relapsed/refractory multiple myeloma (MM), based on the 

MajesTEC-1 trial results1. In a population of 165 triple-class-exposed MM patients who had 

received at least three prior lines of therapy, Tec demonstrated a deep and durable response 

with an overall response rate of 63%, and a median progression-free survival of 11.3 months. 

Since its approval, Tec has been widely adopted in clinical practice, with real-world data 

showing comparable efficacy and a similar safety profile to the pivotal trial2,3. The typical 

toxicity profile (cytopenias, infections and cytokine release syndrome) of bispecific T-cell 

engagers is now well recognized, and specific measures are being implemented to mitigate 

these adverse events4. Nevertheless, additional toxicities have been reported with Tec, 

notably bone pain, which occurred in 17.6% of patients in the MajesTEC-1 trial (grade ≥ 3: 

3.6%)1. We observed a higher frequency of severe bone pain in our cohort of patients treated 

with Tec, particularly during the step-up dosing phase. This raised concerns about a tumor 

flare reaction—an event rarely described with bispecific T-cell engagers—which we 

characterized as a tumor flare pain reaction, a clinical presentation that, to our knowledge, 

has not been previously reported. We therefore conducted a multicenter retrospective study to 

assess the incidence of tumor flare pain reactions associated with Tec, as well as to describe 

their clinical presentation and management. Informed consent was obtained from all patients, 

and the study protocols were approved by the institutional ethics committees. 

From June 2024 to June 2025, a total of 40 relapsed/refractory MM patients were treated with 

Tec in two Canadian centers (Hôpital Maisonneuve-Rosemont in Montreal and Hôtel-Dieu in 

Lévis). They received Tec subcutaneously at the approved step-up doses of 0.06 mg/kg and 

0.3 mg/kg on days +1 and +3, respectively, followed by a full dose of 1.5 mg/kg on day +5, 

then weekly until progression or unacceptable toxicity occurred. Every patient received 

tocilizumab prophylaxis (8 mg/kg, maximum 800 mg) before the first step-up dose. Other 
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premedication consisted of dexamethasone (16 mg), acetaminophen (1000 mg) and cetirizine 

(10 mg) before the step-up and the first full doses. Ninety percent (n=36) received their step-

up dosing in the outpatient setting. 

Ten patients (25%) receiving Tec developed acute bone pain (grade 3 according to CTCAE 

v5.0 grading criteria) during step-up dosing, consistent with a tumor flare pain reaction. Six 

were treated in an outpatient setting. All received standard premedication along with 

tocilizumab prophylaxis. There were 5 males, median age was 61 years (range: 41-79), and 

the majority had an IgG isotype (n=7). Three patients exhibited plasmablastic morphology, 

one had a history of plasma cell leukemia, and 9 presented an extramedullary disease. Patient 

characteristics are detailed in Supplemental Table 1. One patient was not evaluable for 

response due to oligo-secretory disease. Among the remaining patients, seven achieved at 

least a partial response, with an overall response rate of 78%. One patient experienced grade 

2 cytokine release syndrome (n=1/10), and no cases of neurotoxicity were observed. Tumor 

flare pain reactions only occurred after the step-up or the first full dose. Median time before 

onset of pain was 4 days (range: 2-8) after the first Tec dose, and the median duration was 4 

days (range: 1-6). All patients received opioid analgesia (subcutaneous hydromorphone 1-2 

mg every 3-4 hours), pregabalin, and acetaminophen. Seven patients experienced rapid relief 

following dexamethasone administration (mostly 10 mg up to three times daily for 24-48h). 

Among the six treated as outpatients, 2 required hospitalization for optimal pain control. For 

example, one patient presented, approximately 12 hours after the second dose of Tec, with a 

sudden onset of severe pain in the sternum and thoracic spine. Pancorporeal MRI and 

monoclonal protein remained stable throughout the episode. The pain was rapidly relieved 

following a single dose of dexamethasone 20 mg intravenously (IV). For some patients, 

recurrence of bone pain occurred after subsequent doses during step-up dosing. However, 

episodes were successfully managed, and all patients were able to continue Tec. No episodes 
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of recurrence were observed after cycle 1. A patient with plasma cell leukemia experienced 

bone pain on days +2, +4, +6, and +7 during the Tec step-up dosing. Each episode resolved 

following a 10 mg dose of IV dexamethasone. Paraprotein remained stable, while PET-CT 

showed multiple osteomedullary lesions with increased 18F-FDG uptake involving notably 

the spine, ribs, long bones, and pelvis (Fig 1). Another patient presented lower back pain 

radiating to the left leg a few days prior to Tec initiation. MRI revealed compression of the 

L4 nerve root by a paravertebral lesion. Twenty-four hours after the second dose of Tec, the 

patient experienced a marked worsening of pain accompanied by left L4-distribution 

paraparesis, which was partially relieved with morphine. Dexamethasone was initiated, in 

addition to radiotherapy targeting the affected vertebrae, leading to pain relief and clinical 

improvement. The clinical presentation was suggestive of a tumor flare reaction. Following 

the third Tec dose, the patient developed severe bone pain in the pelvic and sternal regions, 

which was once again relieved by dexamethasone. Nine patients underwent imaging (PET-

CT, CT, or MRI) during the pain episode, and three of them demonstrated radiologic findings 

that may represent pseudoprogression. Findings included an apparent increase in the size of 

an extramedullary muscular lesion (n=1), enlargement of extramedullary plasmacytomas 

involving the peritoneum (n=1), and the appearance of a new muscular lesion (n=1). Two of 

these three patients progressed within three months of initiating teclistamab. 

 Additionally, for three patients, a broad cytokine panel including tumor necrosis factor-

αalpha, interferon-β, interleukins (IL)-1β, IL-2, IL-4, IL-5, IL-6, IL-8, IL-10, IL-12, IL-13, 

and IL-1 was assessed during the pain episode. Cytokine analysis revealed that most values 

were within normal limits, except for IL-2 (approximately twice above the upper limit of 

normal), soluble IL-2 receptor (1.5 to 3 times above the upper limit of normal), IL-5 (eight 

times above the upper limit of normal), IL-10 (25 to 50 times above the upper limit of 

normal), and IL-6 (100 to 200 times above the upper limit of normal).  
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A tumor flare reaction, driven by acute immune infiltration and inflammation at tumor sites, 

can mimic disease progression, either clinically or radiologically. A transient increase in 

tumor size or the appearance of new lesions on imaging shortly after treatment initiation is 

referred to as pseudoprogression5. Tumor flare reaction has been well described in patients 

with solid tumors treated with immune checkpoint inhibitors as well as in chronic 

lymphocytic leukemia and non-Hodgkin’s lymphoma following treatment with 

immunomodulatory drugs5. It typically occurs shortly after treatment initiation and resolve 

rapidly with appropriate management, particularly corticosteroids5. Tumor flare reactions are 

less commonly described in MM, with few cases reported following T-cell–redirecting 

therapies2,6-9. Nevertheless, in most of these cases, tumor flare reactions manifested as 

pseudoprogression, rather than as acute bone pain episodes, as observed in our cohort. In 

such situations, the prompt supportive care along with continuation of treatment may be 

appropriate10.  

We hypothesize that during step-up dosing, rapid and robust T-cell engagement triggers 

localized immune activation, infiltration of immune cells and cytokine-mediated 

inflammation in the bone marrow, resulting in acute bone pain driven by local inflammation. 

The consistent and rapid pain relief with dexamethasone, combined with PET-CT findings 

showing diffuse hypermetabolic marrow activity without new lesions or biochemical 

progression, supports the hypothesis that tumor flare pain reaction reflects a transient 

inflammatory process rather than true disease progression. However, in some patients, 

pseudoprogression and tumor flare pain reaction may occur simultaneously, underscoring the 

importance of correlating clinical, radiological, and biochemical data when evaluating early 

treatment-related events. Given the small sample size and retrospective design, identifying 

predictors of tumor flare pain reaction was not feasible. Notably, 90% of patients who 

experienced bone pain had extramedullary disease, suggesting a potential association 
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between high tumor burden, enhanced T-cell recruitment, and a more pronounced immune 

response. 

While tocilizumab may be used prophylactically to reduce cytokine release syndrome and 

facilitate outpatient care, its impact on tumor flare pain reactions incidence remains unclear. 

Notably, all patients in our cohort who experienced tumor flare pain reactions had received 

prophylactic tocilizumab. If tocilizumab blocks the classical IL-6 signaling pathway, it may 

paradoxically enhance a trans-signaling pathway, activating sensory neurons via GP130 and 

promoting pain through the JAK2/STAT3 pathway, leading to edema and nociceptor 

sensitization11,12. Though speculative, this hypothesis is highly theoretical and has not been 

previously reported in studies evaluating prophylactic tocilizumab, warranting further 

investigation13-16.  

Although we describe tumor flare pain reaction in MM patients treated with Tec, this may 

apply to other bispecific T-Cell engagers. We observed this phenomenon in another patient 

treated with talquetamab, after prophylactic tocilizumab, who experienced grade 3 pelvic and 

spinal pain on days +4 and +5, following the second step-up dose, with rapid relief following 

dexamethasone administration. Pain recurred on days +5 and +6 after the third dose and was 

successfully managed with dexamethasone 10�mg IV every 8 hours for 24 hours. PET-CT 

imaging showed moderate to high 18F-FDG uptake in the axial and proximal appendicular 

skeleton (Fig 2).  

In conclusions, our finding come from a retrospective study with a small number of patients 

and therefore cannot be extrapolated to all individuals experiencing bone pain during step-up 

dosing. Acute bone pain should always prompt evaluation for alternative causes, particularly 

disease progression. Nonetheless, clinicians should be aware that tumor flare pain reaction 

appears to be an under-recognized yet clinically relevant adverse event during T-cell engagers 
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step-up dosing, often presenting as acute, severe bone pain without evidence of true disease 

progression. Early recognition and management are crucial to avoid unnecessary treatment 

discontinuation or hospitalization. Clinicians should remain vigilant, particularly in patients 

with high tumor burden or extramedullary disease. In this setting, corticosteroids - 

particularly dexamethasone - have shown rapid and consistent efficacy, highlighting their 

central role in managing tumor flare reaction. Prospective studies are needed to confirm our 

observations, clarify the underlying pathophysiological mechanisms, identify risk factors, and 

guide optimal pain relief strategies.  
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Figure 1: PET-CT imaging during a diffuse bone pain episode in a patient undergoing 

teclistamab step-up dosing. 

Multiple osteomedullary lesions with 18F-FDG uptake are noted, notably involving the 

proximal right humeral diaphysis, the sternum, thoracolumbar spine, ribs, sacrum, iliac 

bones, left femoral neck, and diffusely the bilateral femoral diaphyses (A-C). A SUVmax of 

5.7 is observed in the posterior aspect of the left iliac bone (B). No clear corresponding 

lesions are visible on low-dose CT (D and E). 

 

 

Figure 2: PET-CT findings in a patient with acute bone pain during talquetamab initiation. 

PET imaging (A) demonstrates moderate to high, minimally heterogeneous ¹�F-FDG uptake 

in the axial and proximal appendicular skeleton, with SUVmax of 5.9 in the posterior right 

iliac bone (B) and 6.1 in the L4 vertebral body (C). Low-dose CT images (D, E) show 

numerous small lytic bone lesions without clear predominance. 

 







Supplemental Table 1 – Characteristics of patients with acute tumor flare pain reaction 

following treatment with teclistamab 

Median age in years (range) 61 (41-79) 

Biological male sex - no. (%) 5 (50) 

Race - no (%) 

White 

Black 

 

 

9 (90) 

1 (10) 

 

≥1 Extramedullary plasmacytoma - no. (%)  9 (90) 

High-risk cytogenetic profile - no./total no. (%) 3/9 (33.3) 

International Staging System class - no./total no. (%) 

ISS 1 

ISS 2 

ISS 3 

 

4/9 (44.4) 

3/9 (33.3) 

2/9 (22.2) 

Revised International Staging System (R-ISS) class - 

no./total no. (%) 

R-ISS 1 

R-ISS 2 

R-ISS 3 

 

 

1/7 (14.3) 

5/7 (71.4) 

1/7 (14.3) 

Renal clairance ≤30mL/min - no. (%) 0 (0) 

Median time since diagnosis - years (range) 2.2 (0.6-9.2) 

Median no. of previous lines of therapy (range) 3 (2-5) 

Triple class exposure - no. (%) 10 (100) 

Prophylactic use of tocilizumab - no. (%) 10 (100) 

 


