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- A description of any restrictions on data availability
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Reporting on sex and gender

Population characteristics
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Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

This manuscript does not involve the use of custom code.

The proteomic and immunohistochemistry data generated in this study have been deposited in the Zenodo Repository under accession code 10.5281/
zenodo.7010937 [https://doi.org/10.5281/zenodo.7010937] and at the Gene Expression Omnibus (GEO) Repositoryunder accession code GSE217351 [https://
www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE217351]. UniProt database (https://www.uniprot.org/) was used to link proteins quantified on both SomaLogic
SOMAScan v1.3k and RBM Human Discovery Map v1.0. Source data are provided with this paper.

Sex of participants was determined based on self-report. Sex was included as a covariate in analyses. Gender was not
collected.

Samples were collected from a population of patients with idiopathic multicentric Castleman disease (iMCD).

Primary Cohort: The majority of iMCD patient samples collected came from patients in the phase II clinical trial
(NCT01024036), whose characteristics have been published. Additional iMCD samples were collected from patients with a
more severe phenotype in order to represent patients across the iMCD spectrum. Population characteristics are described in
Table S3. Related disease samples were collected from patients with diseases that have overlapping characteristics, including
HHV8+MCD, hodgkin lymphoma, and rheumatoid arthritis.

Validation Cohort: All iMCD patient samples collected came from patients in the phase I clinical trial (NCT00412321), whose
characteristics have been published. Population characteristics are described in Table S3.

IHC Cohort: All iMCD patient samples and samples from patients with reactive lymph nodes came from patients enrolled in
the ACCELERATE Natural History Registry and represent patients who have been diagnosed with iMCD by at least one
pathologist. Population characteristics are described in Table S3.

Primary Cohort: The primary cohort resulted from samples collected from 98 iMCD patients, 20 rheumatoid arthritis (RA)
patients, 20 Hodgkin lymphoma (HL) patients, 20 HHV8-associated multicentric Castleman disease (HHV8+MCD) patients,
and 44 healthy donors. Of the 98 iMCD patients, 79 were initially recruited for the phase II clinical trial for siltuximab
(NCT01024036) and provided longitudinal samples with consent for use in future studies. These patients were recruited into
the clinical trial from 38 hospitals in 19 countries. An additional 19 patient iMCD samples, as well as the 60 related disease
samples (RA, HL, and HHV8+MCD) and 44 healthy donor samples were collected from sample banks housed by collaborators
located in Japan, Norway, the United Kingdom and 3 sites (University of Arkansas for Medical Sciences, Brigham and
Women’s Hospital, and University of Pennsylvania) in the United States. Healthy donor samples were collected from
individuals with no known disorders who were roughly age and sex matched to the iMCD patient population. Healthy donors
were primarily recruited from faculty and staff at the collaborating institutions who self-reported having no known disorders.
Self-selection bias for healthy donors may be present ('healthy donor effect'). Specifically, individuals who opted in as a
healthy donor volunteer may be more likely to have lower rates of morbidity rates and more active lifestyle compared to the
general population (e.g. active in the workforce). It is possible that this may bias the comparison of iMCD patients to a
general healthy population.

Validation Cohort: The validation cohort resulted from 25 iMCD patient samples collected from the phase I siltuximab trial
(NCT00412321). The phase I trial recruited patients with Castleman disease, multiple myeloma, and non-Hodgkin lymphoma
from 9 centers in the United States. Of the 67 patients treated in the trial, 37 patients were diagnosed with Castleman
disease, and 25 of them had iMCD and provided a sample for proteomics research.

Immunohistochemistry Cohort: The immunohistochemistry cohort consisted of iMCD patient lymph node samples collected
from patients enrolled in the ACCELERATE Natural History Registry (NCT02817997). Patients are recruited into ACCELERATE
through the Castleman Disease Collaborative Network and physician outreach. Patients self-enroll into ACCELERATE, which
may result in self-selection bias and is likely to include a population of patients with more severe disease. A panel of clinicians
and pathologists review each case and confirm the accuracy of iMCD diagnosis.

Quorum Review Institutional Review Board, University of Pennsylvania Institutional Review Board
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Sample size calculation was not performed as no given hypothesis was tested. The intention of this study was to perform biomarker discovery
and to search for alternative therapeutic targets. To that end, we assembled the largest feasible cohort of iMCD patient samples then
available. To do so, we partnered with Janssen Pharmaceuticals to obtain longitudinal patient samples collected from 79 patients in the phase
II siltuximab trial (NCT01024036), which was a large enough sample size to demonstrate differences between the siltuximab and placebo arms
based on intention to treat and estimated effect size. To enhance this sample size for the present study, we sought additional samples from
collaborators around the world. The total number of real-world iMCD samples collected (N=19) was based on available banked patient
samples for this rare disease. At the time, no accessible biobank existed and available biosamples were limited given the rarity of the disease
and wide geographic distribution of patients. Related disease sample sizes were based on feasibility of collecting samples with associated
clinical data. Healthy control sample size was based on consultation with the SomaLogic proteomic discovery assay developers, with the
recommendation to collect approximately 1 healthy for every 5 disease state samples. Additional healthy donors were sought until assay
initiation.

To validate our findings from the primary cohort, we assembled two additional independent cohorts. The validation cohort included 25 iMCD
patients who participated in the phase I siltuximab trial (NCT00412321) and provided longitudinal biosamples for proteomics research. This
was the largest known independent validation cohort with available longitudinal samples systematically collected pre- and post-treatment
with siltuximab.

Lastly, to investigate CXCL13 in the lymph node, lymph node samples were collected from 19 iMCD patients, 11 RA patients, and 18 reactive
lymph nodes. iMCD and reactive lymph node sample sizes were based on 80% power and 5% two-sided level of significance to detect the
effect size observed in a pilot study of 6 iMCD and 5 sentinal lymph nodes (Pierson et al., Am J Hematol, 2018). 11 RA samples were collected
as a positive control and was based on availability from the sample bank.

Outlier detection methods were established prior to analysis in order to identify samples that diverge from the overall population. Outliers
were detected by aggregating the results of three conventional methods. Outliers were flagged if identified by 2 or more methods and were
recommended for removal. Two samples from the primary cohort and from the validation cohort were found to be outliers based on at least
2 of these 3 methods: principal component analysis reconstruction residual, average pairwise distance (APW), and the APW to the K-nearest
neighbors. These were excluded from further analysis.

Results obtained with the primary cohort were validated with an independent cohort of samples (validation cohort) obtained from the phase I
siltuximab clinical trial (NCT00412321). Additionally, to validate the results found by the multiplex aptamer assay, which provides relative
quantification, we quantified levels of CXCL13 in a subset of available serum samples from iMCD, RA, HHV8-MCD, and healthy donors in the
Primary cohort by an enzyme-linked immunosorbent assay (ELISA) assay and found a strong correlation results. Validation of results are
reported in the manuscript.

This study involved proteomic quantification of previously collected and banked biospecimens and therefore randomization is not applicable
to the present analysis.

A large proportion of biosamples collected for the primary cohort in this study were collected during the phase II clinical trial for siltuximab
(NCT01024036). As part of that study design, patients were block randomized (block size 6) with a computer generated randomisation
schedule in a ratio of 2 treatment to 1 control.

This study involved proteomic quantification of previously collected and banked biospecimens and therefore blinding is not applicable to the
present analysis. Technicians performing the proteomic quantification were however masked to sample identification.

This study includes a secondary analysis of samples collected as part of the phase II trial. As part of that study design, patients and
investigators giving treatment were masked to allocation until protocol-defined failure, and investigators and independent assessors who
evaluated outcomes were masked to allocation.
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Clinical trial registration

Study protocol

Data collection

Outcomes

Polyclonal rabbit anti-CXCL13 (AF801, R&D Systems) was used at a 1:500 dilution

anti-CXCL13 antibody has been validated using an assay to assess its ability to neutralize CXCL13/BLC/BCA-1-induced chemotaxis in
the BaF3 mouse pro-B cell line transfected with human CXCR5. The Neutralization Dose (ND50) is typically 1-4 !g/mL in the presence
of 50 ng/mL Recombinant Human CXCL13/BLC/BCA-1. There are 14 citations on the manufacturer's website using this antibody.

Levels of CXCL13 were measured by ELISA using the Human CXCL13 Quantikine kit (R&D Systems) following manufacturer’s
instructions. Absorbance measurements were read using an Emax microplate reader (Molecular Devices) and associated software,
SoftMax Pro v5.4.6 (Molecular Devices).

This study does not report the results of a clinical trial. However, patient samples were collected from the phase I study for siltuximab
(NCT00412321), the phase II clinical trial for siltuximab (NCT01024036) and the phase IV natural history registry for patients with
Castleman disease, ACCELERATE (NCT02817997).

Study protocols for the phase I and phase II siltuximab clinical trials can be found with their primary publications: van Rhee, F. et al.
Siltuximab, a novel anti-interleukin-6 monoclonal antibody, for Castleman’s disease. J. Clin. Oncol. 28, 3701–3708 (2010). and van
Rhee, F. et al. Siltuximab for multicentric Castleman’s disease: a randomised, double-blind, placebo-controlled trial. Lancet. Oncol. 15,
966–74 (2014).

Primary Cohort: biospecimens were collected for this study were obtained during the phase II siltuximab trial (NCT01024036)
conducted from 2010 to 2014. Specifically, patients were enrolled in 38 centers from 19 countries (China, United States, Brazil, Hong
Kong, France, South Korea, Taiwan, Belgium, Russian Federation, Singapore, Israel, United Kingdom, New Zealand, Norway, Spain,
Australia, Canada, Egypt, and Germany); the first patient was enrolled in February 2010 and the last patient's last visit occurred in
February 2013. Additional real-world samples were collected from banked samples at sites in the United States (Philadelphia,
Pennsylvania; Little Rock, Arkansas; and Boston, Massachusetts), the United Kingdom, Norway, and Japan. The additional real-world
iMCD samples were colledcted and banked between April 2008 and July 2016. Rheumatoid arthritis samples were collected and
banked between May 2003 and May 2015. Hodgkin lymphoma samples were collected and banked between November 2009 and
September 2012. HHV8+MCD samples were collected and banked between April 2008 and November 2011. Healthy donor samples
were collected and banked between November 2012 and July 2016.

Validation Cohort: biospecimens were collected during the phase I siltuximab trial (NCT00412321) conducted at 9 study centers in
the United States. The first patient was enrolled in June 2005, and the last patient visit was April 2011.

IHC Cohort: tissue samples were collected from previously conducted clinical procedures to obtain diagnostic tissue. Patients were
enrolled into the ACCELERATE natural history registry between October 2016 and May 2021, and diagnostic tissue was obtained
thereafter.

This study does not report the results of a clinical trial. However, deidentified patient samples were collected from the phase II
NCT01024036 and phase I NCT00412321 siltuximab studies for the purposes of performing proteomic quantification and searching
for disease mediators and early indicators of response.

Phase II (NCT01024036): As reported in their primary publication, "the primary endpoint was durable tumour and symptomatic
response for at least 18 weeks for the intention-to-treat population.... Tumour response was assessed by investigators and
independent radiological review, masked to treatment failure (Biocor, Princeton, NJ, USA). Symptomatic response was assessed by
investigators based on the sum of the severity of 34 disease-related signs and symptoms (disease related overall symptom score;
appendix). Secondary endpoints were duration of tumour and symptomatic response, tumour response, time to treatment failure, 15
g/L or greater increase of haemoglobin concentration between baseline and week 13, dis continuation of corticosteroids, treatment
failure rate, improvement of multicentric Castleman’s disease-related symptoms, overall survival at 1 year, and patient-reported
outcomes including changes from baseline in Functional Assessment of Chronic Illness Therapy—Fatigue score, Short Form-36 Health
Survey subscale scores (data not shown), and Multicentric Castleman’s Disease Signs and Symptom Scores." The results of these
studies and additional information can be found in: van Rhee, F. et al. Siltuximab for multicentric Castleman’s disease: a randomised,
double-blind, placebo-controlled trial. Lancet. Oncol. 15, 966–74 (2014).




