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1. Bone marrow samples
1.1 Bone marrow sampling and cryosectioning
Fresh bone marrow trephine samples were submerged in Kawamoto’s medium (SCEM, Section-Lab Co. Ltd., Hiroshima, Japan) and frozen in liquid Nitrogen using 2-methylbutane (Carl Roth GmbH + Co. KG) for temperature control. Cryosections were prepared using the Kawamoto film method [14]. Serial sections of 7 µm thickness were collected for subsequent analyses.

1.2. Fluorescence microscopy of bone marrow samples
Bone marrow cryosections were thawed and fixed with 4% paraformaldehyde for 10 min at room temperature, washed three times with PBS, and permeabilized for 10 min in PBS/0.1% Triton X-100 (Sigma-Aldrich, Germany). Following permeabilization, samples were washed three times in PBS/0.01% Triton X-100 (Gibco) and blocked for 50 min in PBS/10% FCS (Gibco) at room temperature in the dark. Antibodies were centrifuged at 14,000 g for 10 min prior to use to remove aggregates. Optimal antibody concentrations were determined by titration on healthy human bone marrow sections. Four serial sections per sample were stained with different antibody combinations (Supplementary Table 1) in PBS/5% FCS (Gibco) for 60 min at room temperature in a humidity chamber and washed four times with PBS. Stained sections were mounted with Fluorescent Mounting Medium (DAKO, Hamburg, Germany). Images were acquired with a Leica MICA inverted automated microscope (Leica Microsystems, Germany) with the 20x objective. 

1.3. Image analysis and quantification of bone marrow samples
Images were segmented using the AVIA software (version 14.0, Leica Microsystems, Inc.). Nuclei were identified from the DAPI channel with the Multiplexed Cell Detection tool, and mean fluorescence intensities (MFI) were extracted for nuclear and membrane compartments. Signals were normalized between patients using cyCombine in OMIQ (2025, Dotmatics). Normalized single-cell data were used to quantify plasma cells (IRF4high nuclei, CD38high and IgG/IgA/IgMhigh membrane) and B cells (CD19high membrane).

1.4. Blood and bone marrow aspirate processing, flow cytometry and data analysis
Peripheral blood mononuclear cells (PBMC) were isolated from heparinized blood by Ficoll-Paque density gradient centrifugation. To enable phenotypic characterization of rare cells in the repopulation phase, peripheral B cells were routinely enriched in an untouched fashion using B cell isolation kit II (Miltenyi Biotec) over MACS MS 
columns (Miltenyi Biotec). Bone marrow samples underwent erythrocyte lysis before use. Cells were immediately surface-stained with antibodies against CD3, CD19, CD38, CD138, IgD, CD24 and/or CD27. Dead cells were excluded using DAPI.
Data was acquired on a Becton Dickinson (BD) FACS Canto II flow cytometer, analyzed with FlowJo 10 (BD).

2. Skin samples
2.1. Skin sampling and cryosectioning
Skin samples were collected from following local anesthesia using a 4 mm biopsy punch (KAI Biopsy Punch, PFM) either from the dorsal lower forearm or the upper arm and transferred into Tissue Tek Cryomolds (Sakura) filled with Tissue-Tek (Sakura), frozen on dry ice and stored at -80°C. Cryosectioning was perfomed using NX70 ThermoFischer cryostat at -12 °C and -14°C for chamber and blade, respectively. The disposable low-profile blades A35 (Feather, 207500011) were used for cutting. 10 µm sections were generated and transferred onto Superfrost slides (J1800AMNT, Thermo Fisher Scientific). The slides were kept at -80°C until staining. For immunostaining, skin sections were air-dried, then fixed with ice-cold freshly prepared 4% PFA for 10 min at RT, washed with PBS three times, blocked with 10% FCS for 20 min at RT, and incubated with the primary unconjugated antibodies diluted in 5% FCS in PBS with 0.1% Tween-20 for 1 h at RT. After primary incubation, sections were washed with PBS with 0.1% Tween-20 three times and incubated with corresponding secondary antibody for 30 min at RT. After incubation with secondary antibodies, sections were washed three times with PBS. Directly conjugated antibodies were applied in PBS with 0.1% Tween-20 for another 30 min at RT and then washed 3 times with PBS. For a complete list of antibodies, see Supplementary Table 2. Nuclei were counterstained with Hoechst (1:1000, 33342, Thermo Fischer Scientific).  The sections were mounted with Fluoromount-G medium (00-4958-02, Thermo Fischer Scientific).

2.2. Fluorescence microscopy of skin samples
All immunofluorescent stainings were acquired at high resolution with Zeiss LSM-880 confocal microscope using 20x objectives. All microscope settings including laser power were kept constant throughout the experiments within the same staining panels. All immunostained samples were always acquired in Z-stack mode followed by maximum intensity projection. The images were processed and analysed using ImageJ, in compliance with Nature’s guide for digital images.

3. Quantification of SSc-specific antibodies
The presence of antinuclear antibodies (ANAs) was assessed with an indirect immunofluorescence test using HEp-2 cells, and titers were measured in ANA-positive patients before and after therapy. Disease-specific autoantibodies were assessed with enzyme-linked immunosorbent assays (ELISAs; Scl-70 ELISA (Euroimmun) / EliA Scl70S (Thermo Fisher), analysed on Phadia (Thermo Fisher)) or blots (Euroline Systemic Sclerosis (Nucleoli) profile), depending on the specific antibody.

4. Quantification of interstitial lung disease on high-resolution CT 
All CT data sets were evaluated by a completely blinded thoracic radiologist with more than 15 years of professional experience and special expertise in ILD (F.D.). The visual analysis collected the following data: 1) percentage of lung involvement with ground-glass opacities (GGO), 2) percentage of lung involvement with interstitial septal thickening (appearing as linear and reticular hyperdensity). GGO and septal thickening were recorded in steps of 5%. The visual analysis and the lung changes described in this publication were based on the latest Glossary of Terms published by the Fleischner Society (Bankier et al., Radiology, 2024).
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Supplementary Figure 1:
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Rubella IgG from patient 1 following teclistamab therapy and IVIG transfusions: 
Representative illustration of rubella immunoglobulin G (IgG) titre from patient 1 over the course of 56 weeks following teclistamab therapy; the loss of rubella IgG is partially offset by IVIG transfusions.
Supplementary Figure 2: 
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Depletion of B and Plasma Cells in SSc skin biopsies following teclistamab therapy
Exploratory analysis of B and plasma cell depletion in skin biopsies before (baseline) and after (week 12) teclistamab therapy. Skin biopsies were obtained either from the dorsal lower forearm or the upper arm. Immunohistochemical staining was performed as described in the Supplementary Methods 2.2. using molecular markers of B cells and plasma cells, such as CD20 (green) and CD138 (magenta) respectively, with counterstained DNA (nuclei; white) in skin biopsies derived from patients 1, 2, 5 and 6. Scale bar = 100 μm. The same images of patient 5 are also shown in Figure 1C.
Supplementary Figure 3: 
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Exploratory analysis of the phenotype of returning peripheral B cells in patient 1 (n=1/8)
i) Representative flow-cytometry gating at week 58 for identification of plasmablasts (PB), transitional (Trans), and mature B cells within magnetically enriched live (DAPI⁻) CD19⁺ lymphocytes. Within mature B cells, switched memory (SM), non-switched memory (nSM), naïve, and double-negative (DN) subsets were defined. Returning CD19⁺CD24⁺ mature B cells predominantly exhibited a naïve phenotype. ii) Longitudinal B-cell subset frequencies from week 24 (first reappearance of peripheral B cells in numbers large enough for characterization) to week 63, expressed as proportions of CD19⁺ B cells. The phenotype evolved from a predominantly transitional phenotype towards an increasingly naïve phenotype by week 63.
Supplementary Figure 4: 
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Exloratory imaging using a whole-body 18F-FAPI-PET/CT in patient 1 (n=1/8)
Illustrative images show reduced 18F-FAPI uptake in multiple affected regions consistent with decreased fibroblast activity 12 weeks following teclistamab treatment.

Supplementary Figure 5:
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Sequential high-resolution computed tomography (HRCT) from 4/6 patients with SSc-ILD. 
Axial sections of chest HRCT from patients with SSc-ILD. Images at baseline (BL) and 3-month (3M) follow-up are shown for 4/6 patients. Additionally, 12-month (12M) follow-up imaging is shown for patient 1. Representative high-resolution CT (HRCT) images from patient 1 for whom interval improvement is noted in ground-glass opacities and reticulation, with increased aerated lung volume at 12 months.

Supplementary Figure 6: 
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Representative skin photographs from Patient 1 (n=1/8) taken at baseline, month 3 and month 12
Photographs depicting skin disease in patient 1 show striking improvement of skin disease with improvement of skin surface structure and swelling; digital enhancement for uniform background and brightness. 

Supplementary Figure 7: 
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Fibroblast staining on skin biopsy samples before and after teclistamab therapy. 
Skin biopsies from 4/8 patients at baseline and 12-week follow-up were obtained either from the dorsal lower forearm or the upper arm. Immunohistochemical staining of molecular markers of activated fibroblasts, such as fibroblast activation protein alpha (FAPa; red) and Leucine-rich repeat-containing G-protein coupled receptor 5 (LRG5; green), with counterstained DNA (nuclei; blue) in skin biopsies derived from patients 1, 2, 5 and 6. Scale bar = 100 μm They show a marked decline upon treatment with teclistamab, reflecting the clinical improvement.

Supplementary Figure 8:
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SSc heart disease following teclistamab treatment.  
(A) Serum markers of myocardial damage Troponin T and N-terminal pro-B-type natriuretic peptide (NT-proBNP) decline in all 3 patients with cardiac involvement. (B) Transthoracic echocardiography of patient 5 shows a regression of pericardial effusion and vena cava inferior distension, and an improvement of diastolic dysfunction at 12 weeks of teclistamab therapy. (C) Sequential cardiac MRI of patient 7 shows regression of late gadolinium enhancement by week 12 except for a focal inferoseptal, mid- and epicardial scar, representing a reversal of myocardial damage upon teclistamab treatment.


Supplementary Tables

Supplementary Table 1:

	
	1st dose
	2nd dose
	3rd dose
	4th dose
	5th dose
	6th dose

	Patient 1
	0.06 mg/kg
Day 0
	0.3 mg/kg
Day 3
	0.8 mg/kg
Day 6
	1.5 mg/kg
Day 13
	1.5 mg/kg
Day 20
	1.5 mg/kg
Day 28

	Patient 2
	0.06 mg/kg
Day 0
	0.3 mg/kg
Day 3
	1.5 mg/kg
Day 7
	1.5 mg/kg
Day 14
	1.5 mg/kg
Day 21
	1.5 mg/kg
Day 42

	Patient 3
	0.06 mg/kg
Day 0
	0.3 mg/kg
Day 3
	 1.5 mg/kg
Day 7
	1.5 mg/kg
Day 14
	1.5 mg/kg
Day 21
	1.5 mg/kg
Day 28

	Patient 4
	0.06 mg/kg
Day 0
	0.3 mg/kg
Day 2
	0.8 mg/kg
Day 4
	1.5 mg/kg
Day 7
	1.5 mg/kg
Day 18
	

	Patient 5
	0.06 mg/kg
Day 0
	0.3 mg/kg
Day 2
	 1.5 mg/kg
Day 6
	1.5 mg/kg
Day 36
	1.5 mg/kg
Day 43
	1.5 mg/kg
Day 50

	Patient 6
	0.06 mg/kg
Day 0
	0.3 mg/kg
Day 2
	 1.5 mg/kg
Day 6
	1.5 mg/kg
Day 20
	1.5 mg/kg
Day 27
	1.5 mg/kg
Day 36

	Patient 7
	0.06 mg/kg
Day 0
	0.3 mg/kg
Day 3
	 1.5 mg/kg
Day 7
	1.5 mg/kg
Day 16
	1.5 mg/kg
Day 22
	1.5 mg/kg
Day 28

	Patient 8
	0.06 mg/kg
Day 0
	0.3 mg/kg
Day 2
	 1.5 mg/kg
Day 4
	1.5 mg/kg
Day 11
	1.5 mg/kg
Day 18
	1.5 mg/kg
Day 25

	Patient 9
	0.06 mg/kg
Day 0
	0.3 mg/kg
Day 2
	 1.5 mg/kg
Day 4
	1.5 mg/kg
Day 11
	1.5 mg/kg Day 18
	1.5 mg/kg
Day 25

	Patient 10
	0.06 mg/kg
Day 0
	0.3 mg/kg
Day 2
	 1.5 mg/kg
Day 4
	1.5 mg/kg
Day 11
	
	



Teclistamab dosing in patients with severe and refractory SSc.
Teclistamab was administered subcutaneously according to a step-up regimen identical to that approved for the treatment of relapsed and refractory multiple myeloma consisting of an initial dose of 0.06 mg/kg, followed three days later by 0.3 mg/kg. In two cases (patient 1 and patient 4), an additional intermediate dose of 0.8 mg/kg was introduced prior to escalation to the target dose. The target dose of 1.5 mg/kg was administered two to four times in all patients, with delays in subsequent administrations occurring in selected cases either intentionally or due to intercurrent infections. The duration between the first and last dose ranged from 14 to 50 days. Premedication consisted of 16 mg dexamethasone, 50 mg diphenhydramine (or equivalent antihistamine), and 1000 mg acetaminophen, administered prior to each step-up dose, prior to the first full dose and following any episode of cytokine release syndrome (CRS). All step-up doses and the first target dose were given under inpatient supervision for a minimum of 48 hours following administration.
mg=milligramm; kg=kilogramm

Supplementary Table 2:
	
	W0-12
	W13-24 
	W25-36
	W37-48
	W49-60
	W61-72
	cum. dose

	Patient 1
	60 g
	30 g
	60 g
	0 g
	20 g
	0 g
	170 g

	Patient 2
	20 g
	20 g
	-
	-
	-
	-
	40 g

	Patient 3
	0 g
	30 g
	-
	-
	-
	-
	30 g

	Patient 4
	(20)
	-
	-
	-
	-
	-
	20 g

	Patient 5
	0 g
	20 g
	-
	-
	-
	-
	20 g

	Patient 6
	50 g
	20 g
	-
	-
	-
	-
	70 g

	Patient 7
	20 g
	-
	-
	-
	-
	-
	20 g

	Patient 8
	20 g
	-
	-
	-
	-
	-
	20 g

	Patient 9
	30 g 
	-
	-
	-
	-
	-
	30 g

	Patient 10
	-
	-
	-
	-
	-
	-
	-




Dosing and frequency of IVIG transfusions following teclistamab therapy
Patients that developed severe hypogammaglobulinemia (IgG<4g/L) received IVIG transfusions. Doses given within 12-week intervals are summarised and cumulative dose per patient is calculated. Severe hypogammaglobulinemia occurred in almost all patients (9/10) following teclistamab therapy and in all patients who reached a 12-week follow-up (8/8). Patient 4 and patient 10 died during teclistamab therapy hence not enough data is available for W0-12 and thereafter.
W=week; g=gramm; cum.=cumulative; - =not available.
 Supplementary Table 3: 
 
Panel 1
	Target
	Fluorochrome
	Clone
	Vendor
	Concentration [µg/mL]
	Dilution

	IgG
	PE
	IS11-3B2.2.3
	Miltenyi Biotec
	 
	1:50

	IgA
	PE
	IS11-8E10
	Miltenyi Biotec
	 
	1:50

	IgM
	PE
	P32-22H3
	Miltenyi Biotec
	 
	1:50

	CD19
	FITC
	HIB19
	Biolegend
	10
	1:50

	IRF4
	APC
	REA201 | 3E4
	Miltenyi Biotec
	 
	1:10

	DAPI
	 
	 
	Sigma-Aldrich
	2
	1:500


 
Panel 2
	Target
	Fluorochrome
	Clone
	Vendor
	Concentration [µg/mL]
	Dilution

	IgG
	PE
	IS11-3B2.2.3
	Miltenyi Biotec
	 
	1:50

	IgA
	PE
	IS11-8E10
	Miltenyi Biotec
	 
	1:50

	IgM
	PE
	P32-22H3
	Miltenyi Biotec
	 
	1:50

	CD38
	VioBright FITC
	REA572 | IB6
	Miltenyi Biotec
	10
	1:5

	IRF4
	APC
	REA201 | 3E4
	Miltenyi Biotec
	 
	1:10

	DAPI
	 
	 
	Sigma-Aldrich
	2
	1:500


 
Panel 3
	Target
	Fluorochrome
	Clone
	Vendor
	Concentration [µg/mL]
	Dilution

	IgG
	PE
	IS11-3B2.2.3
	Miltenyi Biotec
	 
	1:50

	IgA
	PE
	IS11-8E10
	Miltenyi Biotec
	 
	1:50

	IgM
	PE
	P32-22H3
	Miltenyi Biotec
	 
	1:50

	CD138
	FITC
	MI15
	Biolegend
	4
	1:50

	IRF4
	APC
	REA201 | 3E4
	Miltenyi Biotec
	 
	1:10

	DAPI
	 
	 
	Sigma-Aldrich
	2
	1:500



Antibodies used for bone marrow histology
Abbreviations: IgG = Immunoglobulin G, IgA = Immunoglobulin A, IgM = Immunoglobulin M, IRF4 = Interferon Regulatory Factor 4, DAPI = 4,6-Diamidin-2-phenylindol, PE = Phycoerythrin, FITC = Fluorescein-Isothiocyanat, APC = Allophycocyanin 
Supplementary Table 4: 

Primary antibodies
	Name
	Dilution
	Catalogue number
	Company

	CD20 (Alexa Fluor ™ 555) (E7B7T)
	1:200
	81546S
 
	CST
 

	CD19_ (Alexa Fluor ®594) (H1B19)
	1:50
		302250
	



	Biolegend

	CD138 (Syndecan 1) (E7F7T)
	1:200
	96489S
 
	CST
 

	FAP alpha
	1:200
	AF3716
 
	R&D systems
 

	LGR5_APC (GPR49) (SA222C5)
	1:50
	373805
 
	 

	CD31_APC (WM59)
	1:50
	303111
 
	Biolegend

	IgG_PE (IS11-3VB2.2.3)
	1:50
	A21236
	Invitrogen

	IgA_PE (REA1014)
	1:50
	130-116-998
	Miltenyi

	IgM_PE (PJ2-22H3)
	1:50
	130-122-974
	Miltenyi

	CD3_
(Alexa Fluor ™647) (D7A6E)
	1:200
	63178S
	CST




Secondary antibodies
	Name
	Dilution
	Catalogue number
	Company

	Goat anti-Rabbit IgG (H+L) Secondary Antibody, DyLight 633
 
	1:500
	35562
 
	Thermo Fisher Scientific
 

	Donkey anti-Sheep IgG (H+L) Cross-Adsorbed Secondary Antibody, Alexa Fluor 594
 
	1:1000
	A-11016
 
	Thermo Fisher Scientific
 




Antibodies used for skin histology
Abbreviations: FAP = Fibroblast Activation Protein, LGR5 = Leucine-rich repeat-containing G-protein coupled receptor 5, IgG = Immunoglobulin G, IgA = Immunoglobulin A, IgM = Immunoglobulin M, IRF4 = Interferon Regulatory Factor 4, DAPI = 4,6-Diamidin-2-phenylindol, PE = Phycoerythrin, FITC = Fluorescein-Isothiocyanat, APC = Allophycocyanin. 
Supplementary Table 5:

	CD19+ cells/nL
	BL
	W2
	W4
	W6
	W8
	Last FU

	Patient 1
	0.00
	0.00
	0.00
	0.00
	0.00
	0.27

	Patient 2
	0.00
	n/a
	n/a
	n/a
	n/a
	0.06

	Patient 3
	0.00
	n/a
	n/a
	n/a
	n/a
	0.02

	Patient 5
	0.13
	0.00
	0.00
	n/a
	n/a
	0.00

	Patient 6
	0.01
	0.00
	0.00
	0.00
	n/a
	0.00

	Patient 7
	0.10
	n/a
	n/a
	n/a
	0.00
	0.00

	Patient 8
	0.00
	n/a
	0.00
	n/a
	0.00
	n/a

	Patient 9
	0.00
	n/a
	0.00
	n/a
	n/a
	n/a



Peripheral B cell depletion following teclistamab treatment
Peripheral CD19+ B cell count following teclistamab treatment was assessed in 6/8 patients included in the efficacy analysis. Peripheral B cells were quantified as described in the Supplementary Methods.
BL=baseline; W=week; FU=follow-up; n/a=not available.

Supplementary Table 6:

	 
 
 
	Pt 1
	Pt 5
	Pt 7

	
	BL
	3M
	12M
	BL
	3M
	BL
	3M

	Cardiac MRI

	 LVEF (%)
	55
	64
	60
	64
	60
	67
	66

	 T1 (ms)
	1087-1107
	966-981
	1015-1028
	1300-1333
	1112-1189
	1168-1196
	1052-1072

	 T2 (ms)
	53-60
	58-60
	44-46
	47-48
	53-60
	40-42
	48-51

	 LGE
	yes
	reduction
	n/a
	no
	no
	yes
	reduction

	Pericardial effusion
	no
	no
	no
	yes
	reduced
	no
	no

	Scanner Model
	1,5 Aera
	1,5 Avanto
	1,5 Avanto
	3,0 Vida
	1,5 Avanto
	3,0 Vida
	1,5 Avanto

	Echocardiography

	 LVEF (%)
	63
	-
	60
	65
	55
	56
	55

	 Diastolic dysfunction (y/n)
	no
	-
	no
	yes
	no
	no
	no

	 sPAP (mmHg)
	30
	-
	28
	45
	33
	n/a
	n/a

	 TAPSE
	31
	-
	26
	27
	27
	20
	27

	 Pericardial effusion (y(cm)/n)
	no
	-
	no
	1,1
	no
	no
	no

	 IVC collaps-ability (y/n)
	yes
	-
	yes
	no
	yes
	yes
	yes




	
	Normal values (nv)

	
	Siemens Magentom Vida (3,0T)
	Siemens Aera 
(1,5T)
	Siemens Magenom Avanto Fit (1,5T)

	T1
	139-1260ms
	967 - 1067 ms, Z=2
	885-1059ms

	T2
	N 35-43ms
	44-53 ms, Z=2
	45-61ms




	
	Delta to upper range nv
	
	Delta to nv
	

	
	slight increase
	
	upper rage nv

	
	increased
	
	
	well within nv range

	
	significantly increased
	
	
	




Cardiac Imaging following teclistamab treatment
Cardiac MRI and echocardiography were performed at baseline and follow-up in 3/3 patients with SSc heart disease. Echocardiography shows regression of SSc-specific cardiac disease such as pericardial effusion, heart failure and diastolic dysfunction in patient 5; cardiac MRI showed improvement of pathological late-gadolinium enhancement (LGE) and pathological T1 and T2 times in all three patients.
Pt=patient; BL=baseline; 3M=3 months; 12M=12 months; MRI=magnetic resonance imaging; LVEF=left ventricular ejaction fraction; ms=milliseconds; LGE=late gadolinium enhancement; sPAP=systolic Pulmonary Arterial Pressure; TAPSE=Tricuspid Annular Plane Systolic Excursion; IVC=Inferior Vena Cava; n/a=not available.

Supplementary Case Descriptions

Case description patient 4 (death secondary to diffuse alveolar hemorrhage on day 20) 
A 47-year-old male patient was diagnosed with anti-Scl-70 positive systemic sclerosis six months before teclistamab initiation. The first manifestation of SSc were puffy hands and fingers followed by Raynaud’s Phenomenon two years earlier. Upon referral to rheumatology at Charité - Universitätsmedizin Berlin, he presented with skin fibrosis (the modified Rodnan skin score (mRSS) 12/51), digital ulcers, gastrointestinal (reflux, distended esophagus) and cardiac involvement with troponinemia (257 ng/L), signs of fibrosis in cardiac MRI and recurrent ventricular tachycardias, mildly reduced lung function (FVC 62%, TLC 72%, DLCO 53%, KCO 87%) and dry cough but without evidence of pulmonary involvement in the CT scan. Myocardial infarction was excluded by coronary angiography and the patient received a wearable cardioverter defibrillator. Cardiac involvement continued despite 6 monthly infusions of 1g cyclophosphamide treatment, and the patient developed progressive congestive heart failure with peripheral edemas and recurrent life-threatening ventricular tachycardias with repeated syncopes despite ICD and amiodarone treatment, which cardiologists attributed to worsening cardiac edema and fibrosis interfering with the capture threshold of the ICD. Echocardiography showed right ventricular dilation and severe diastolic dysfunction and LVEF of 35% and right heart catheterization confirmed post-capillary pulmonary hypertension. Pulmonary function had worsened (FVC 64%, TLC 60%, DLCOcSB 38%, DLCOcVA 66%), possibly further aggravated by COVID pneumonia eight weeks before teclistamab treatment, and renal function began to decline (cystatin GFR 42 ml/min). The patient received treatment with 250 mg methylprednisolone and tocilizumab with slight improvement of the ICD’s capture threshold, potentially reflecting improvement of myocardial edema, but still required repeated intensive care unit observation. 
After multidisciplinary discussion, the decision for treatment with teclistamab was made in a shared decision with the patient. The patient received four doses of teclistamab (0.06mg/kg, 0.3mg/kg, 0.8mg/kg and 1.5mg/kg on days 1, 3, 5 and 8) with tocilizumab premedication and without signs or symptoms of CRS. There was a rapid improvement of his skin fibrosis from a mRSS of 15/51 at baseline to 4/51 within 14 days. However, NT-proBNP and troponin T increased from 5755 ng/L at baseline to 7213 ng/L at day 14, and from 91 ng/L at baseline to 119 ng/L at day 14, respectively. After the fourth dose of teclistamab (day 7), progressive thrombocytopenia (111/nl at baseline 43/nl at day 14, worsened renal function (cystatin C 1.53mg/L at baseline, 1.95 mg/L at day 14), progressive anemia (Hb at baseline 17.2 g/dL, 12.4 g/dL at day 14) with low haptoglobin (0.54 g/L at baseline, < 0.10 g/L at day 14) were noted. On day 18, after recovery of the thrombocyte count, and reintroduction of low-dose apixaban for thrombotic vegetations on his ICD, the patient received a fifth dose of teclistamab (1.5 mg/kg). One day later, he developed hypotension and dyspnea without fever or bacterial growth in blood culture, but interleukin-6 values increased. Because CRS could not be excluded, the patient received tocilizumab. Nonetheless, hypotension and dyspnea deteriorated and were unresponsive to fluids, eventually requiring intubation and reanimation. On emergency bronchoscopy there was diffuse alveolar hemorrhage and VA-ECMO could not be established. Further reanimation was unsuccessful. Autopsy revealed severe subendocardial fibrosis with signs of right-sided cardiac decompensation and diffuse alveolar hemorrhage as the causes of death. 

Case description patient 10 (death secondary to sudden cardiac death on day 24)
A 52-year-old female patient was diagnosed with diffuse cutaneous systemic sclerosis (dcSSc) six years before teclistamab treatment at Tübingen University Hospital. She showed no SSc-specific autoantibodies but tested positive for antibodies against U1-RNP and SSA. She was diagnosed with severe pulmonary-arterial hypertension five years before teclistamab and remained stable under combination therapy with macitentan and tadalafil. One year before teclistamab therapy, she experienced a severe progression of her disease with worsening skin disease and new-onset interstitial lung disease and was therefore referred for evaluation of hematopoietic stem cell transplantation (HSCT). At this time, her mRSS was 24/51. Cardiac evaluation showed a left ventricular ejection fraction (LVEF) of 55% and a minimal pericardial effusion, but markedly elevated troponin levels (8 x ULN). Together with the patient, the decision for HSCT was made and bridging therapy with mycophenolate mofetil (MMF) 2 × 1000 mg daily was initiated. Four months before the first teclistamab administration, echocardiography revealed an increasing, clinically relevant pericardial effusion (450 ml), which was drained. During monitoring, several self-limiting, asymptomatic episodes of atrial flutter occurred, leading to the initiation of anticoagulation and beta-blocker therapy. Left and right heart catheterization excluded coronary artery disease and showed a mean pulmonary artery pressure of 16 mmHg. Cardiac MRI demonstrated diffuse myocardial fibrosis with edema and a reduced LVEF of 42%, without late gadolinium enhancement. Lung function was reduced (TLC 53%, FVC 42%, and DLCO 43%). Rituximab (2×1000 mg) was added to MMF for inflammatory heart disease. Mobilization therapy for stem cell harvest was performed with cyclophosphamide (2×1000 mg/m²) and G-CSF, followed by successful leukapheresis. Two months before teclistamab administration, the patient developed a severe COVID-19 infection requiring ICU treatment with remdesivir for 10 days. She recovered, but with residual sequelae. Echocardiography confirmed LVEF of 55%. Due to a generally reduced condition (ECOG 3) and the inability to place an adequate central venous catheter (only a groin catheter was feasible despite multiple attempts), the decision was made against HSCT. After thorough discussion, an alternative treatment approach with teclistamab was chosen in a shared decision with the patient. She received four injections (0.06mg/kg, 0.3mg/kg, and 2x1.5mg/kg on days 1, 3, 5 and 12) without evidence of CRS, ICANS or infections. Two self-limiting episodes of tachycardia occurred during her admission. She was discharged in a stable condition. Daily telephone consultations were conducted thereafter, showing continued recovery. Twelve days after the last teclistamab injection and 24 days after the first injection, her husband reported her sudden death in the morning, without prior signs of CRS or clinical worsening. The emergency physician documented sudden cardiac death as cause of death. No autopsy was performed. 
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