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Idiopathic multicentric Castleman disease (iMCD) is a rare heterogeneous disorder

involving multicentric lymphadenopathy, systemic inflammation, and cytokine-driven

organ dysfunction. Despite the approval of siltuximab, a monoclonal antibody against

interleukin-6, for the treatment of iMCD, it is not known how long patients should

receive siltuximab before determining whether the treatment is beneficial and should be

continued. We performed post hoc analyses of the phase 2 randomized double-blind

placebo-controlled trial of siltuximab for the treatment of patients with iMCD to

determine the sequence of normalization of laboratory, clinical, and lymph node

responses in patients who responded to siltuximab. Seventy-nine patients were

enrolled in the trial (siltuximab, n 5 53; placebo plus best supportive care, n 5 26).

Progression-free survival (PFS) was significantly improved in siltuximab-treated patients

compared with those receiving placebo (P 5 .0001). The median PFS was 14.5 months

(95% confidence interval, 13.6 months to upper bound not reached) for patients

receiving placebo but was not reached for patients receiving siltuximab. In

siltuximab-treated patients who achieved durable tumor (radiologic) and symptomatic

responses (18 [34%] of 53), the median time to normalization of abnormal laboratory

tests and clinical end points occurred in the following sequence: thrombocytosis,

symptomatic response, elevated C-reactive protein, hypoalbuminemia, anemia, lymph

node response, hyperfibrinogenemia, and elevated immunoglobulin G. Siltuximab

treatment prolongs PFS, rapidly improves symptomatology, and provides meaningful

clinical benefit despite some laboratory tests and enlarged lymph nodes taking months

to normalize in treatment responders. These data support the continued frontline

use of siltuximab for iMCD, as recommended by international guidelines. This trial

was registered at www.clinicaltrials.gov as #NCT01024036.
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Key Points

� Siltuximab leads to
rapid normalization of
symptomatology and
most abnormal
laboratory parameters
and prolongs PFS in
patients with iMCD.

� The findings in this
study reinforce the
use of siltuximab as
the first iMCD
treatment choice, as
recommended by
international
guidelines.
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Introduction

Human herpesvirus-8–negative idiopathic multicentric Castleman
disease (iMCD) is a rare heterogeneous disorder involving multicen-
tric lymphadenopathy, systemic inflammation, and cytokine-driven
organ dysfunction.1 Although iMCD etiology remains to be eluci-
dated, dysregulated interleukin-6 (IL-6) signaling is an established
pathogenic mechanism.2 Patients display heterogeneous clinical
and laboratory abnormalities; some present with mild symptoms,
whereas others present with acute episodes of multiorgan dysfunc-
tion requiring intensive care.1 Because iMCD is a rare disease with
features resembling malignancies or autoimmune/infectious disor-
ders, there are often delays in diagnosis and treatment initiation.1

iMCD carries a high mortality and overall disease burden. Recent
claims database research found that patients with iMCD may have
an increased risk of cancer,3 possibly because of ongoing and
uncontrolled immune dysregulation.4 iMCD has a worse prognosis
than many cancers: 35% of patients with iMCD die within 5 years
of diagnosis, and 60% die within 10 years.5 Early targeted treat-
ment is essential to control immune dysregulation and improve out-
comes in patients with iMCD.

Siltuximab, a monoclonal antibody that targets IL-6, is the only ther-
apy for iMCD approved by the US Food and Drug Administration
and European Medicines Agency. In a phase 1 dose-finding study
involving 37 adults with symptomatic CD (registered at www.
clinicaltrials.gov as #NCT00412321),6 32 (86%) of the 37 patients
treated with siltuximab demonstrated a clinical benefit response and
sustained suppression of C-reactive protein (CRP), which is used
as a surrogate measure of IL-6 activity. In a randomized phase 2
trial,7 siltuximab administered at a dose of 11 mg/kg every 3 weeks
provided durable tumor (radiologic) and symptomatic responses in
18 (34%) of the 53 patients, compared with 0% in the placebo
group. Siltuximab showed an acceptable safety profile across the
clinical trials, with few serious adverse events or discontinuations
and no evidence of new or cumulative toxicity.6-8

Despite the encouraging results reported with siltuximab and its rec-
ommendation as a first-line treatment for iMCD, a recent epidemio-
logic study found that only 8.7% of patients with iMCD received
siltuximab. Moreover, corticosteroid monotherapy was the most
commonly used treatment, despite it not being recommended in
iMCD and a lack of data supporting its effectiveness.4 Because the
pivotal trial indicated that 34% of patients respond to siltuximab,7 it
is critical that responders are identified and maintained on siltuximab
therapy, at least until the treatment fails, which occurs rarely in res-
ponders (response defined by the modified Cheson criteria and
maintaining improvement or stabilization of disease-related symp-
toms for at least 18 weeks during blinded treatment). More impor-
tantly, nonresponders must be identified quickly to enable their
treatment to be adjusted to control immune dysregulation as effec-
tively as possible.

We conducted a detailed post hoc analysis of the phase 2 trial of
siltuximab in iMCD7 to help patients and physicians understand the
kinetics of clinical response to siltuximab and know how long to
keep patients on therapy before deciding whether it is beneficial.
We also analyzed disease progression and survival data to enable
physicians to have informed discussions with their patients around
treatment benefits and long-term outcomes.

Methods

Study design and participants

We performed post hoc analyses of data obtained from the phase
2 randomized double-blind placebo-controlled trial of siltuximab. The
details of the trial have been described previously.7

Eligible adults age $18 years with symptomatic iMCD were diag-
nosed based on detailed patient history, physical examination,
assessment of laboratory abnormalities, pathologic diagnosis, radio-
logic imaging, and histologically confirmed diagnosis from an exci-
sional lymph node biopsy acquired before enrollment. Patients
included in the study were confirmed to be HIV seronegative and
human herpesvirus-8 negative, as determined by a polymerase chain
reaction test. Written informed consent was obtained from partici-
pants. The institutional review board or independent ethics commit-
tee at each site approved the protocol. The study was carried out
according to the Declaration of Helsinki and the International Con-
ference on Harmonisation Guidelines for Good Clinical Practice.

Patients were randomly assigned to receive siltuximab or placebo
every 3 weeks along with best supportive care. Best supportive
care could include up to 1 mg/kg per day of prednisone, as well as
other supportive measures such as antipruritic, antihistamine, antipy-
retic, and analgesic drugs and clinical management of effusions,
transfusions, infections, and infusion reactions. Not permitted was
use of other biologic treatments, antitumor agents, or erythropoietin-
stimulating agents or an increase in steroid dose from baseline or
initiation of new steroid treatment. Treatment continued until treat-
ment failure, discontinuation of treatment, withdrawal from the study,
or 48 weeks after the last patient started treatment. Patients
assigned to siltuximab discontinued study treatment at treatment fail-
ure. Patients who were randomly assigned to receive placebo and
had treatment failure were able to cross over to siltuximab.

Clinical outcomes

We compared progression-free survival (PFS) in patients treated
with siltuximab and placebo. PFS was defined as the time from ran-
domization until death resulting from any cause or clinical and/or
radiologic progression assessed by a computerized tomography
(CT) scan, as measured by the modified Cheson criteria.9

Overall survival, lymph node response, durable symptomatic
response, durable tumor (radiologic) and symptomatic responses,
and treatment failure were also analyzed as part of these exploratory
analyses and are defined in the data supplement.

Laboratory measures

Normalization of 16 laboratory values was evaluated (hemoglobin,
CRP, immunoglobulin G [IgG], fibrinogen, albumin, elevated plate-
lets, alanine transaminase, alkaline phosphatase, aspartate transami-
nase, creatinine, hepcidin, ferritin, erythrocyte sedimentation rate,
activated partial thromboplastic time, prothrombin time, and IgA).

For hemoglobin and albumin, normalization was defined as an
abnormally low value at baseline rising to meet or exceed the lower
limit of normal measured during $1 on-treatment evaluation. The ref-
erence ranges for normal hemoglobin and albumin varied by patient;
based on factors such as the age and sex of the patient, the ranges
of lower limits of normal used were 11 to 14 g/dL for hemoglobin
and 32 to 40 g/L for albumin. For CRP (surrogate marker for IL-6),

4774 VAN RHEE et al 23 AUGUST 2022 • VOLUME 6, NUMBER 16

D
ow

nloaded from
 http://ashpublications.org/bloodadvances/article-pdf/6/16/4773/1913922/advancesadv2022007112.pdf by guest on 29 August 2024

http://www.clinicaltrials.gov
http://www.clinicaltrials.gov


IgG, platelets, and fibrinogen, normalization was defined as an
abnormally high value at baseline falling to meet or exceed the
upper limit of normal (ULN) measured during $1 on-treatment eval-
uation. Reference values used to define ULN or lower were as fol-
lows: CRP, #4 mg/L (same ULN for all patients); IgG, #17.65 g/L
(same for all patients); platelets, range of # #300 to 500 3 109/L
(variable by patient demographics); and fibrinogen, #4 mmol/L
(same ULN for all patients). Information about additional laboratory
biomarkers is included in the data supplement. Hemoglobin, albu-
min, CRP, and platelets were generally sampled on the first day of
each cycle (every 3 weeks). IgG and fibrinogen were sampled at
baseline and then generally at the start of every fourth cycle, starting
with the first day of cycle 4 (between days 60 and 78 of the study,
most commonly corresponding to day 64 of the study).

Comparably, the 34-point symptomatic score was generally
assessed on the first day of each cycle, whereas lymph node size
was generally assessed on a schedule that included assessments
at the following study time points: weeks 9, 18, and 27 and then
approximately every 13 weeks thereafter.

Statistical analyses

The Kaplan-Meier and cumulative incidence with competing risks
methods with corresponding log-rank tests were used to estimate
and compare the PFS, overall survival, time to treatment failure, time
to lymph node response, time to durable symptomatic response,
and time to normalization of laboratory values. A P value of #.05
was considered significant.

Results

Baseline characteristics

A total of 79 patients were enrolled in the phase 2 trial: 53 were
assigned to siltuximab, and 26 were assigned to placebo. The
median duration of follow-up was 422 (range, 55-1051) days.
Patients were categorized into groups with so-called normal or
abnormal parameters at baseline, including laboratory values,
34-point MCD symptom score, and sum of the product of the diam-
eters (SPD) of the index lymph node (Table 1). Aside from the
34-point disease score, patients in the placebo arm tended to have
higher rates of normal-level features, although only the rate of low

SPD was significantly different between study arms (SPD
,1400 mm2 in 20 [41%] of 49 vs 17 [68%] of 25 patients,
respectively; P 5 .026; Table 1).

PFS

PFS was significantly improved in patients treated with siltuximab
compared with those treated with placebo (P 5 .0001; Figure 1A).
The 2-year estimates for PFS were 91% (95% confidence interval
[CI], 80% to 100%) for patients treated with siltuximab and 37%
(95% CI, 0% to 74%) for patients receiving placebo. The numbers
of deaths and disease-progression events, which were used to cal-
culate PFS, were higher in the placebo arm (8 in 26 patients) than
in the siltuximab arm (3 in 53 patients). Of the 53 patients in the sil-
tuximab arm, there were 2 deaths reported without disease progres-
sion. No deaths were reported after disease progression. One
patient who was alive at last contact experienced disease progres-
sion while on study. Of the 26 patients in the placebo arm, there
were 2 deaths reported without disease progression and 2 deaths
reported after disease progression. Four patients in the placebo
arm, who were alive at last contact, experienced disease progres-
sion while on study. The median PFS was 14.5 (95% CI, 13.6 to
upper bound NR) months for patients in the placebo arm. The
median PFS was NR for patients in the siltuximab arm.

Overall survival

Because there are limited survival data published on patients with
iMCD, we analyzed overall survival as an exploratory analysis despite
the limited power to detect a difference. The 2-year estimates for
overall survival were 93% (95% CI, 85% to 100%) for the siltuxi-
mab arm and 77% (95% CI, 55% to 98%) for the placebo arm.
The difference between the 2 groups was not statistically significant
(P 5 .11), but there was a trend toward improved survival for
patients treated with siltuximab compared with placebo (Figure 1B).
Given that this is a rare disease and that few deaths were observed
during this study (2 in the siltuximab arm and 4 in the placebo arm),
additional follow-up or a larger sample size may be necessary to dis-
cern a difference. Of note, no deaths occurred in the siltuximab-
treated patients who achieved the primary end point of durable
tumor (radiologic) and symptomatic responses. All 6 deaths
occurred among placebo-treated patients and siltuximab patients
who did not achieve the primary end point.

Table 1. Baseline characteristics

Factor

All patients

(N 5 79)

Placebo 1 BSC

(n 5 26)

Siltuximab 1 BSC

(n 5 53) P*

Hemoglobin normal at baseline (defined as #LLN, range 11-14 g/dL) 37/79 (47) 15/26 (58) 22/53 (42) .175

CRP normal at baseline (defined as #ULN, #4 mg/L) 37/79 (47) 16/26 (62) 21/53 (40) .066

IgG normal at baseline (defined as #ULN, #17.65 g/L) 43/79 (54) 15/26 (58) 28/53 (53) .683

Fibrinogen normal at baseline (defined as #ULN, #4 mmol/L) 30/79 (38) 12/26 (46) 18/53 (34) .297

Albumin normal at baseline (defined as $LLN, range 32-40 g/L) 44/79 (56) 16/26 (62) 28/53 (53) .463

Platelets normal at baseline (defined as #ULN, range 300-500 3 109/L) 55/79 (70) 19/26 (73) 36/53 (68) .638

34-point disease score $7 40/79 (51) 17/26 (65) 23/53 (43) .065

SPD at baseline <1400 mm2 37/74 (50) 17/25 (68) 20/49 (41) .026

Best response (DTSyR) of $PR (postbaseline) 18/79 (23) 0/26 (0) 18/53 (34) NA

Data given as n/N (%), where n indicates number with factor and N indicates number with valid data for factor. Bold font indicates significance.
BSC, best supportive care; DTsyR, durable tumor and systematic response; LLN, lower limit of normal; NA, not applicable; PR, partial response.
*P values represent comparison between groups, not against the overall population.
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Time to treatment failure

The time to treatment failure (defined as disease progression or a
lack of symptom improvement; data supplement6) was significantly
improved with siltuximab vs placebo (P 5 .005; supplemental Fig-
ure 1). In total, 20 (37.7%) of 53 patients in the siltuximab arm
experienced treatment failure, compared with 16 (61.5%) of 26
patients in the placebo arm. Seven patients experienced treatment
failure as a result of tumor (radiologic) progression (1 in the siltuxi-
mab arm vs 6 in the placebo arm; supplemental Table 1). The
median time to treatment failure was 4.8 months (95% CI, 3.3 to
NR) with placebo and was NR with siltuximab. The 6-month
estimates for treatment failure were 20% (95% CI, 11% to 32%)

in the siltuximab arm and 52% (95% CI, 32% to 68%) in the
placebo arm.

Time to lymph node response

The time to lymph node response ($50% decrease in SPD from
baseline) was significantly improved in the siltuximab arm compared
with placebo (P 5 .01; Figure 1C). The percentage of patients
treated with siltuximab demonstrating a lymph node response was
greater than that of those receiving placebo (22 [45.8%] of 48 vs 3
[12.5%] of 24, respectively). The median time to SPD normalization
was 12.2 months (95% CI, 6.2 to NR) with siltuximab treatment
and was NR in the placebo arm. The 12-month estimates for SPD
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Figure 1. Clinical and lymph node responses. Kaplan-Meier curves for PFS (A) and overall survival in patients treated with siltuximab or placebo (B). Cumulative

incidence curves for time to normalization of lymph node response (C) and time to durable symptomatic response (D) in patients treated with siltuximab or placebo. BSC,

best supportive care; NR, not reached.
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normalization were 49% (95% CI, 32% to 64%) with siltuximab
and 13% (95% CI, 3% to 31%) with placebo.

Time to durable symptomatic response

The time to achieve a durable symptomatic response ($50%
decrease in the 34-point symptom score from baseline that was
maintained for a minimum of 18 weeks) was significantly improved
in the siltuximab arm compared with the placebo arm (P 5 .003;
Figure 1D). More patients treated with siltuximab than with placebo
demonstrated a durable symptomatic response (30 [56.6%] of 53
vs 5 [19.2%] of 26). The median time to achieve a durable symp-
tomatic response was 6.9 months (95% CI, 3.4 to NR) with siltuxi-
mab and was NR with placebo. The 12-month estimate of durable
symptomatic response was 61% (95% CI, 45% to 74%) in the sil-
tuximab arm compared with 19% (95% CI, 7% to 36%) in the pla-
cebo arm.

Taken together, these analyses of PFS, overall survival, time to treat-
ment failure, time to lymph node response, and time to durable
symptomatic response indicate that siltuximab provides clinically
meaningful benefits for patients with iMCD.

Time to normalization of abnormal

laboratory parameters

Next, we sought to understand the time to normalization for 6 labo-
ratory parameters. We focused on patients with abnormal values at
baseline in the siltuximab- and placebo-treated groups; both siltuxi-
mab responders and nonresponders were included in the analysis.
The time to normalization of anemia (Figure 2A), hypoalbuminemia
(Figure 2B), and thrombocytosis (Figure 2C) was significantly
improved in patients treated with siltuximab compared with placebo
(P 5 .008 for anemia, P 5 .03 forhypoalbuminemia, and P 5 .001
for thrombocytosis). The time to CRP normalization also seemed to
be improved in patients treated with siltuximab vs placebo, but this
did not achieve statistical significance (P 5 .13; Figure 2D). The
times to normalization of elevated IgG (P 5 .44; Figure 2E) and
hyperfibrinogenemia (P 5 .33; Figure 2F) were not significantly dif-
ferent between the 2 arms.

Looking in more detail at anemia normalization, 25 (80.6%) of 31
patients in the siltuximab arm with abnormal baseline levels achieved
normalization, compared with 3 (27.3%) of 11 patients in the pla-
cebo arm (Figure 2A). The median time to anemia normalization was
3.5 (95% CI, 1.4-7.7) months in patients treated with siltuximab and
was NR in those receiving placebo. The 3-month estimates for ane-
mia normalization were 48% (95% CI, 30% to 64%) and 9% (95%
CI, 1% to 33%), respectively.

For hypoalbuminemia, 23 (92.0%) of 25 patients in the siltuximab
arm with abnormal baseline levels achieved normalization, compared
with 7 (70.0%) of 10 patients in the placebo arm (Figure 2B). The
median time to normalization was 1.4 (95% CI, 0.8-2.8) months
with siltuximab and 6.2 (95% CI, 1.4 to NR) months with placebo.
The 3-month estimates for hypoalbuminemia normalization were
72% (95% CI, 51% to 85%) and 30% (95% CI, 7% to 58%),
respectively.

With regard to thrombocytosis, 17 (100%) of 17 patients in the sil-
tuximab arm with abnormal baseline levels achieved normalization,
compared with 5 (71.4%) of 7 in the placebo arm (Figure 2C). The
median time to normalization was 0.7 (95% CI, 0.7-2.1) months

with siltuximab vs 4.4 (95% CI, 1.6 to NR) months in the placebo
arm. The 3-month estimates for thrombocytosis normalization were
84% (95% CI, 58% to 95%) and 29% (95% CI, 4% to 61%),
respectively.

Finally, for CRP, 20 (62.5%) of 32 patients in the siltuximab arm
with abnormally high baseline levels achieved normalization vs 4
(40.0%) of 10 in the placebo arm (Figure 2D). The median time to
CRP normalization was 2.0 (95% CI, 0.7 to NR) months in patients
treated with siltuximab and was NR for those in the placebo arm.
The 3-month estimates for CRP normalization were 53% (95% CI,
35% to 68%) and 10% (95% CI, 1% to 36%), respectively.

Sequence of normalization for laboratory values

and clinical features in siltuximab responders

In order to understand the sequence of normalization in laboratory
parameters and clinical end points in siltuximab responders, we
focused our next analysis on the 18 patients with iMCD who
achieved durable tumor (radiologic) and symptomatic responses
while treated with siltuximab (the primary end point of the phase 2
study). The median time to normalization of 6 abnormal laboratory
tests and 2 clinical end points occurred in the following sequence:
thrombocytosis (0.7 [95% CI, 0.7-2.1] months), symptomatic
response (0.8 [95% CI, 0.7-1.4] months), elevated CRP (2.1 [95%
CI, 0.7 to NR] months), hypoalbuminemia (2.8 [95% CI, 0.7 to NR]
months), anemia (3.5 [95% CI, 1.4-11.4] months), lymph node
response (4.1 [95% CI, 3.7-9.2] months), hyperfibrinogenemia (7.9
[95% CI, 2.1 to NR] months), and elevated IgG (10.6 [95% CI, 2.1
to NR] months; Figure 3). It should be noted, however, that the tim-
ing and frequency of evaluation differed among these 8 parameters,
as described in the Methods section.

Among those treated with siltuximab who achieved durable tumor
and symptomatic responses, the parameter that was met in the
most patients after 3 months was symptomatic response (estimated
94% of patients; supplemental Figure 2). This was followed by nor-
malization of thrombocytosis (estimated 84% of patients), normaliza-
tion of hypoalbuminemia (67%), CRP normalization (53%), and
anemia normalization (47%). At 3 months, the estimated rate of
lymph node response was 24%, but this was .50% by 6 months
(53%). However, estimated rates of hyperfibrinogenemia and ele-
vated IgG normalization required 12 months to exceed 50% (58%
and 56%, respectively; supplemental Figure 2). Together, these
results indicate that some laboratory parameters and clinical end
points normalize rapidly, whereas others take more time.

Discussion

We report for the first time that treatment with siltuximab signifi-
cantly improves PFS compared with placebo in the setting of a ran-
domized clinical trial. Patients treated with siltuximab benefited from
a 2-year PFS of 91% vs only 37% in those receiving placebo
(P 5 .001). There was also a trend toward superior overall survival
in the siltuximab arm (93% vs 77%; P 5 .11), although this study
was not powered or designed to address this question. Time to
treatment failure in the placebo arm was only 4.8 months and NR
with siltuximab (P 5 .005). The significantly improved PFS observed
with siltuximab is a meaningful finding for patients who face lifelong
treatment to control iMCD. This notion is further underscored by our
previously reported observation that among patients who initially
benefit from siltuximab, .70% have a sustained response during
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Figure 2. Laboratory responses. Cumulative incidence curves for time to normalization for anemia (A), hypoalbuminemia (B), thrombocytosis (C), CRP (D), IgG (E), and

hyperfibrinogenemia (F) in patients treated with siltuximab or placebo. BSC, best supportive care.

4778 VAN RHEE et al 23 AUGUST 2022 • VOLUME 6, NUMBER 16

D
ow

nloaded from
 http://ashpublications.org/bloodadvances/article-pdf/6/16/4773/1913922/advancesadv2022007112.pdf by guest on 29 August 2024



long-term follow-up, with an acceptable toxicity profile.8 There has
been a paucity of data regarding PFS in iMCD for siltuximab and
other treatments used off label for iMCD. In a single-center real-
world study, siltuximab was found to prolong PFS compared with rit-
uximab.10 A systematic review of patients treated with siltuximab in
clinical trials estimated a 5-year overall survival rate of nearly 96.4%,
whereas historical case series using traditional immunosuppressive
and cytotoxic treatment methods reported 5-year overall survival
ranging from 55% to 77%.11 Recently, 2 single-arm studies were
published in which combination chemotherapy was used to treat
iMCD. One study used thalidomide, cyclophosphamide, and predni-
sone and observed a 1-year PFS rate of 60%. A second study
found a 1-year PFS rate of 79% using the 3-drug regimen of borte-
zomib, cyclophosphamide, and dexamethasone. These studies

seemed to indicate inferior PFS, although obviously caution is
required when cross-comparing studies.12

We previously reported that patients exhibiting a significant
IL-6–induced inflammatory state who have a higher symptom bur-
den or more pronounced laboratory features are most likely to derive
benefit from siltuximab therapy.1 More recently, we found that a
model incorporating the baseline laboratory values of hemoglobin,
CRP, fibrinogen, and IgG had an 86% predictive ability to separate
responders from nonresponders.8 In this study, we examined the
temporal response to siltuximab therapy to provide clinicians with
more insight regarding both the timing and nature of cardinal fea-
tures to be monitored. Such information is of particular importance
to the treating clinician in deciding whether to persist with siltuximab
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Figure 3. Sequence of normalization of laboratory, clinical, and lymph node responses in siltuximab responders. Responders were those achieving durable

tumor (radiologic) and symptomatic responses (n 5 18).

23 AUGUST 2022 • VOLUME 6, NUMBER 16 SILTUXIMAB IS ASSOCIATED WITH IMPROVED PFS IN iMCD 4779

D
ow

nloaded from
 http://ashpublications.org/bloodadvances/article-pdf/6/16/4773/1913922/advancesadv2022007112.pdf by guest on 29 August 2024



or switch to an alternative therapy and at which time point response
can be deemed to be insufficient.

In comparison with those receiving placebo, siltuximab-treated
patients rapidly normalized thrombocytosis, hypoalbuminemia, and
anemia at a median of 0.7, 1.4, and 3.5 months, respectively. These
improvements were rapid, bearing in mind that siltuximab was
administered every 3 weeks. Similar effects were observed in the
interim analysis of patients with CD who participated in the phase 1
study, where suppression of erythrocyte sedimentation rate, fibrino-
gen, CRP, and IgG was observed as early as week 3.13 The median
time to a durable symptomatic response was longer, at 6.9 months,
whereas lymph node regression occurred in a more delayed fashion
(median time, 12.2 months). Only 49% of siltuximab-treated patients
had lymph node regression at 12 months. When confining this anal-
ysis to siltuximab responders, rapid normalizations occurred in
thrombocytosis, elevated CRP, hypoalbuminemia, and anemia
(median times, 0.7, 2.1, 2.8, and 3.5 months, respectively), whereas
other parameters such as hyperfibrinogenemia and elevated IgG
returned to normal more slowly (median times, 7.9 and 10.6 months,
respectively). It is not certain whether this delayed response in IgG
and fibrinogen reflects a biologic difference or whether it can be
explained by less frequent measurements during the study (every 9
weeks rather than every 3 weeks). However, the median time to first
normalization of symptoms in siltuximab responders was swift, at
just 0.8 months.

These data suggest that when monitoring patients during siltuximab
therapy, one can expect significant improvements or normalizations
of biochemical parameters such as CRP, hypoalbuminemia, throm-
bocytosis, and anemia to occur any time between the first and
fourth doses in patients who will go on to respond. It should be
noted that the analyses of laboratory values performed in this study
were all one directional, and although a majority of patients
(n 5 24) in the siltuximab group had thrombocytosis, a small num-
ber did have thrombocytopenia (n 5 6). Analysis of the patients
with thrombocytopenia was not performed because of the very low
sample size; however, there is evidence that patients with iMCD
with low platelet levels are at increased risk of fatal outcomes.5,14

Similarly, we observed that iMCD-related symptoms abated relatively
quickly in a large portion of patients. This is consistent with a real-
world Polish study involving 11 patients treated with siltuximab, in
which best symptomatic response was observed in most cases
after the fourth treatment cycle (range, 3-9 cycles). Furthermore,
72.7% of patients had an objective response, and time to best
response was 6.5 months (range, 2-34 months).15 However, siltuxi-
mab is not a cytoreductive therapy; it neutralizes IL-6. As a result,
the time of lymph node involution is much slower and may take $1
year. A caveat in the interpretation of these results is that the clinical
trial excluded patients with significant organ dysfunction, and these
findings may not readily translate to the most severely afflicted
patients. It is also possible that administration of concomitant ste-
roids may have had some effect on the early responses observed.
At baseline, concomitant corticosteroid use was 25% in the siltuxi-
mab arm and 35% in the placebo arm.7 Although some improve-
ment initially observed may have been attributed to steroid use,
sustained improvement with steroids is unusual in patients with
iMCD, and overall steroid use was lower in the siltuximab group
than in the placebo group. Also, in clinical practice, the recom-
mended regimen in first-line treatment for patients with iMCD, as

per internationally recognized Castleman Disease Collaborative Net-
work treatment guidelines, is siltuximab (in combination with steroids
in the most severe cases), so one would expect timings of response
reported in these analyses to be applicable to the recommended
clinical approach.16

We found that siltuximab treatment prolongs PFS and significantly
reduces treatment failures while quickly improving symptomatology,
resulting in often rapid and meaningful clinical benefit for patients.
Moreover, prior studies have shown that the response to treatment
with siltuximab is durable, with few patients losing response over
time. The present study also highlights the importance of monitoring
disease activity in patients with iMCD receiving siltuximab therapy
using parameters indicative of clinical, laboratory, and lymph node
responses. The description of suitable indicators to measure
response to siltuximab can be used to assist clinician decision mak-
ing in order to ensure patients are given optimal therapy for iMCD.
Key laboratory markers that clinicians should follow are platelet
count, albumin, and hemoglobin; these should be measured every
cycle to help identify responders early. CRP is an excellent marker
of iMCD disease activity, likely because of its role as a biomarker of
IL-6 signaling, but it should be noted that the time to CRP normali-
zation in both study arms was not significantly different in this study,
and therefore, it may not be a good biomarker of response to ther-
apy. The lymph node response lags significantly behind others, and
imaging studies such as CT or CT/positron emission tomography
should be conducted every 3 to 6 months. A lack of reduction in
lymph node size soon after treatment initiation should therefore not
drive clinical decisions on therapy. Our study had sample-size limita-
tions because of the rarity of the disease. However, the phase 2
study remains the largest randomized clinical trial to date, involving
79 patients with iMCD. Overall, these data support the continued
first-line use of siltuximab for iMCD, as recommended by interna-
tional guidelines.12
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