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Abstract:
Parsaclisib, a potent and highly selective PI3Kδ inhibitor, has shown clinical benefit in patients
with relapsed or refractory (R/R) B-cell lymphomas. The phase 2 CITADEL-204 study (NCT03144674,
EudraCT 2017-000970-12) assessed efficacy and safety of parsaclisib in BTK inhibitor-experienced
(cohort 1) or BTK inhibitor-naive (cohort 2) patients with R/R marginal zone lymphoma (MZL).
Patients aged {greater than or equal to}18 years with histologically confirmed R/R MZL, treated
with {greater than or equal to}1 prior systemic therapy (including {greater than or equal to}1
anti-CD20 antibody) received parsaclisib 20 mg once daily (QD) for 8 weeks then 20 mg once weekly
(weekly dosing group [WG]) or parsaclisib 20 mg QD for 8 weeks then 2.5 mg QD (daily dosing group
[DG]); DG was selected for further assessment. Primary endpoint of the study was objective response
rate (ORR). Owing to slower than expected recruitment, cohort 1 was closed with 10 patients (WG: n
= 4; DG: n = 6) enrolled. Based on a planned interim analysis in cohort 2, the futility boundary
was not crossed and enrollment continued to study completion. At data cut-off (Jan 15, 2021), 100
patients were enrolled and treated in cohort 2 (WG: n = 28; DG: n = 72). In the DG, the ORR (95%
confidence interval [CI]) was 58.3% (46.1-69.8), with a complete response rate (95% CI) of 4.2%
(0.9-11.7); the lower bound of the ORR 95% CI exceeded the protocol defined threshold of 40%. The
median (95% CI) duration of response was 12.2 months (8.1-17.5) and progression-free survival was
16.5 months (11.5-20.6); median overall survival was not reached. The most common treatment-
emergent adverse events (TEAEs) among all patients were diarrhea (47.0%), cough (23.0%), and rash
(18.0%); the most common grade {greater than or equal to}3 TEAEs included diarrhea (12.0%),
neutropenia, and pneumonia (9.0% each). TEAEs led to dose interruptions, reductions, and
discontinuations in 56.0%, 16.0%, and 29.0% of all patients, respectively. Durable responses and
overall manageable safety profile were demonstrated in patients with R/R MZL treated with
parsaclisib monotherapy.
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Abstract 

Parsaclisib, a potent and highly selective PI3Kδ inhibitor, has shown clinical benefit in patients 

with relapsed or refractory (R/R) B-cell lymphomas. The phase 2 CITADEL-204 study 

(NCT03144674, EudraCT 2017-000970-12) assessed efficacy and safety of parsaclisib in BTK 

inhibitor-experienced (cohort 1) or BTK inhibitor-naive (cohort 2) patients with R/R marginal 

zone lymphoma (MZL). Patients aged ≥18 years with histologically confirmed R/R MZL, treated 

with ≥1 prior systemic therapy (including ≥1 anti-CD20 antibody) received parsaclisib 20 mg 

once daily (QD) for 8 weeks then 20 mg once weekly (weekly dosing group [WG]) or parsaclisib 

20 mg QD for 8 weeks then 2.5 mg QD (daily dosing group [DG]); DG was selected for further 

assessment. Primary endpoint of the study was objective response rate (ORR). Owing to slower 

than expected recruitment, cohort 1 was closed with 10 patients (WG: n = 4; DG: n = 6) enrolled. 

Based on a planned interim analysis in cohort 2, the futility boundary was not crossed and 

enrollment continued to study completion. At data cut-off (Jan 15, 2021), 100 patients were 

enrolled and treated in cohort 2 (WG: n = 28; DG: n = 72). In the DG, the ORR (95% confidence 

interval [CI]) was 58.3% (46.1–69.8), with a complete response rate (95% CI) of 4.2% (0.9–

11.7); the lower bound of the ORR 95% CI exceeded the protocol defined threshold of 40%. The 

median (95% CI) duration of response was 12.2 months (8.1–17.5) and progression-free survival 

was 16.5 months (11.5–20.6); median overall survival was not reached. The most common 

treatment-emergent adverse events (TEAEs) among all patients were diarrhea (47.0%), cough 

(23.0%), and rash (18.0%); the most common grade ≥3 TEAEs included diarrhea (12.0%), 

neutropenia, and pneumonia (9.0% each). TEAEs led to dose interruptions, reductions, and 

discontinuations in 56.0%, 16.0%, and 29.0% of all patients, respectively. Durable responses and 
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overall manageable safety profile were demonstrated in patients with R/R MZL treated with 

parsaclisib monotherapy. 
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Key Points 

 Parsaclisib, a highly selective, potent PI3Kδ inhibitor, demonstrated durable responses and 

an overall manageable safety in R/R MZL 

 Investigation is needed to determine patients who may benefit from PI3K pathway inhibition 

as an alternative to 2L standard-care agents 
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Introduction 

Marginal zone lymphoma (MZL), an indolent non-Hodgkin lymphoma (NHL), accounts for 5–

15% of all NHLs in Western countries.
1,2

 Treatment options for symptomatic patients include 

rituximab with or without chemotherapy
3
; however, patients tend to experience serial relapses 

and require multiple lines of therapy.
4
 Second- and subsequent-line options for patients with 

relapsed or refractory (R/R) MZL include lenalidomide in combination with anti-CD20 

therapies,
3,5,6

 and zanubrutinib (Bruton tyrosine kinase [BTK] inhibitor) following at least one 

prior anti-CD20–based therapy
7,8

 (accelerated approval of another BTK inhibitor ibrutinib was 

recently withdrawn by the sponsor for this indication).
9
 

In B-cell malignancies, upregulation of the phosphatidylinositol-3 kinase (PI3K) 

pathway, particularly the PI3Kδ isoform, is a critical driver of tumor growth and survival.
10,11

 

PI3K inhibitors have demonstrated clinically meaningful efficacy in the treatment of various R/R 

NHLs, with reported objective response rates (ORRs) of 39–87% in MZL.
12-15

 However, 

challenges surrounding safety and tolerability from on-target and off-target effects related to the 

selectivity and potency of current therapies restrict the ability to optimize efficacy outcomes.
11

 

Parsaclisib is a potent, highly selective, next-generation PI3Kδ inhibitor designed to 

improve tolerability while maintaining strong inhibition.
16

 Parsaclisib inhibited PI3Kδ activity 

(half-maximal concentration = 1 nM) and was at least 10,000-fold more selective for PI3Kδ 

compared with PI3Kα, PI3Kβ, and PI3Kγ in biochemical assays.
16,17

 In the phase 1/2 CITADEL-

101 study (NCT02018861),
18

 parsaclisib demonstrated differentiated tolerability, with near 

absence of grade ≥2 transaminitis, and encouraging clinical outcomes in patients with R/R NHL 

including MZL. Here, we report primary results from the CITADEL-204 study conducted to 

further evaluate the efficacy and safety of parsaclisib in patients with R/R MZL.  
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Methods 

Trial oversight 

CITADEL-204 was conducted in accordance with the Declaration of Helsinki, Good Clinical 

Practice guidelines, and applicable local regulations. The protocol and all amendments were 

reviewed and approved by Institutional Review Boards or Independent Ethics Committees before 

study initiation, and written informed consent was obtained from each patient before study 

enrollment. 

 

Study design 

This phase 2, multicenter, open-label study evaluated efficacy and safety of parsaclisib in 

patients with R/R MZL, with (cohort 1) or without (cohort 2) prior treatment with the BTK 

inhibitor ibrutinib (the only BTK inhibitor approved when the study was designed and initiated; 

Supplemental Figure 1). This report focuses on cohort 2; owing to slower than expected 

recruitment, cohort 1 was closed early. 

The first 60 patients enrolled in cohort 2 and all patients in cohort 1 were assigned 

originally in a 1:1 ratio into either the weekly dosing group (WG) or the daily dosing group 

(DG); before opening of the expansion cohort, it was decided to enroll all patients into the DG 

based on collective preliminary data across the CITADEL-203, -204, and -205 trials. At the end 

of the enrollment in cohort 2, only 28 patients were enrolled in the WG and 72 in the DG. 

Patients in the WG received oral parsaclisib 20 mg once daily (QD) for 8 weeks followed by 20 

mg once weekly (QW); patients in the DG received oral parsaclisib 20 mg QD for 8 weeks 

followed by 2.5 mg QD. After the initial 20-mg QD dosing, the subsequent lower dosing of 20 
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mg QW or 2.5 mg QD was proposed to maintain response while reducing the intensity and 

frequency of adverse events (AEs). An additional 30 patients in cohort 2 were planned for 

enrollment for better understanding of safety and efficacy. All patients were required to receive a 

standard Pneumocystis jirovecii pneumonia (PJP) prophylaxis regimen while receiving 

parsaclisib and for 2–6 months after the last dose of parsaclisib. Cytomegalovirus infection was 

monitored by polymerase chain reaction.  

After an initial evaluation of safety and efficacy from this study and other monotherapy 

studies in NHL, the DG was selected as the study treatment regimen; all patients were enrolled in 

the DG thereafter. Patients in the WG could cross over to the DG or remain on their current 

regimen. Treatment for all patients continued until disease progression, death, unacceptable 

toxicity, or consent withdrawal. 

 

Patients 

Key inclusion criteria included patients at least 18 years of age with histologically confirmed 

R/R MZL (extranodal, nodal, and splenic subtypes); prior treatment with at least one systemic 

therapy including at least one anti-CD20 antibody; radiographically measurable (computed 

tomography [CT] or magnetic resonance imaging [MRI]) lymphadenopathy or extranodal 

lymphoid malignancy (defined as having at least one lesion that measures >1.5 cm in the longest 

transverse diameter and ≥1.0 cm in the longest perpendicular diameter; patients with splenic 

MZL who did not meet radiographically measurable disease criteria were eligible if bone 

marrow infiltration was histologically confirmed); willingness to undergo an incisional or 

excisional lymph node or tissue biopsy or provide a lymph node or tissue biopsy from the most 

D
ow

nloaded from
 http://ashpublications.org/bloodadvances/article-pdf/doi/10.1182/bloodadvances.2023010648/2177710/bloodadvances.2023010648.pdf by Paolo C

orradini on 16 January 2024



11 

 

recent available archival tissue; Eastern Cooperative Oncology Group performance status 

(ECOG PS) of 0–2, and adequate hematologic, hepatic, and renal function.  

Key exclusion criteria were known histologic transformation from indolent NHL to 

diffuse large B-cell lymphoma; history of primary or secondary central nervous system 

lymphoma; prior treatment with PI3K inhibitors; receiving allogeneic or autologous stem cell 

transplantation, immunosuppressive therapy, anticancer, potent CYP34A inducers/inhibitors, or 

investigational drugs within protocol-defined intervals before the study; active graft versus host 

disease; history of stroke or intracranial hemorrhage within 6 months of the study; chronic or 

active infection requiring treatment (including human immunodeficiency virus, hepatitis B virus, 

and hepatitis C virus); or exposure to a live vaccine within 30 days of dosing.  

 

Study endpoints and assessments 

The primary endpoint was independent review committee (IRC)–determined ORR 

assessed by CT or MRI according to Lugano classification response criteria for lymphomas.
19

 

Secondary endpoints included complete response (CR) rate, best percentage change in disease 

burden (measured as the best percentage change in the sum of product of diameters of all target 

lesion sizes for patients with measurable disease at baseline, or the best percentage change in the 

enlarged portion of the spleen for patients with splenomegaly only at baseline), duration of 

response (DOR), progression-free survival (PFS), overall survival (OS), and safety and 

tolerability. Measurable disease by CT or MRI and bone marrow examinations were performed 

at screening to determine disease status and followed until disease progression. If bone marrow 

disease was present at baseline, a bone marrow biopsy was required to confirm CR.  
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Safety was assessed by monitoring AE frequency, duration, and severity (National 

Cancer Institute Common Terminology Criteria for Adverse Events version 4.03), as well as 

physical examinations, vital signs, 12-lead electrocardiogram, ECOG PS, and clinical laboratory 

blood and urine samples. The AEs of special interest including colitis, diarrhea, exfoliative 

dermatitis, febrile neutropenia, rash, intestinal perforation, pneumonitis, pneumonia and PJP, 

cytomegalovirus, herpes simplex virus, and varicella zoster virus infections were monitored. 

Laboratory events of special interest included decreased neutrophils, increased alanine 

transferase (ALT), and increased aspartate aminotransferase (AST). Colonoscopies with biopsies 

were recommended but not mandated as part of the evaluation of an event such as colitis, and no 

formal data were collected. 

Exploratory endpoints included profiles of blood biomarkers at baseline and on-treatment 

associated with response, resistance, and safety of parsaclisib. Whole blood was collected for 

pharmacokinetic analysis and translational biomarker analysis of serum proteins (ie, changes in 

protein analytes associated with B-cell lymphoma and immune cell function). Study assessments 

were performed at protocol-defined time points (Supplemental Table 1), and serum samples were 

analyzed for relative expression levels of approximately 1000 proteins by proximity extension 

assays (Olink Proteomics, Boston, MA, USA). 

 

Statistical analyses 

A sample size of approximately 90 patients was selected so that if the true ORR is 60% for 

patients in both treatment groups, there would be approximately 96% probability of observing 

the lower bound of the 95% confidence interval (CI) of ORR ≥40%. An interim futility analysis 

was planned once 30 patients in cohort 2 were treated and evaluated for response or had 
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permanently discontinued study treatment owing to disease progression, withdrawal of consent, 

or death. The study was to be terminated if the futility boundary was crossed (≤10 of the 30 

patients responded [ie, CR or PR] based on IRC assessment). 

The full analysis set (used for summary of demographics, baseline characteristics, patient 

disposition, and all efficacy analyses) and the safety population (used for all safety analyses) 

consisted of patients who received at least one dose of parsaclisib. The pharmacokinetic/ 

pharmacodynamic-evaluable population included patients who received at least one dose of 

parsaclisib and provided at least one post-dose plasma sample.  

No statistical comparisons were planned for this study. Patients initially assigned to the 

WG who switched to the DG before starting the 20-mg QW period were included in the DG for 

analyses, and those who switched after starting the 20-mg QW period were included in the WG 

for analyses. Unless otherwise stated, all efficacy data presented were determined by the IRC. 

 

Results 

Patient demographics and disposition 

Between Dec 18, 2017 and Jan 15, 2021 primary analysis data cut-off date, 100 patients were 

enrolled in cohort 2 at 44 international study sites and treated with parsaclisib (28 patients in the 

WG; 72 patients in the DG). Three patients switched from weekly to daily dosing after starting 

the 20-mg QW period. In the total population, median age was 71.0 (range, 35–95), 53.0% were 

male, and 83.0% were White. At baseline, 95% of patients had an ECOG PS score of 0 to 1 and 

82.0% had advanced disease (Ann Arbor Stage III–IV); 31%, 34%, and 35% of patients had 

nodal, extranodal, and splenic MZL subtypes, respectively. The median number of prior 

therapies was 2 (range, 1–8), and 49.0% of patients had lymphoma refractory to their most recent 
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prior therapy (Table 1). Ten patients (4 in the WG; 6 in the DG) had been enrolled in cohort 1 of 

the study before it was closed; baseline characteristics of these patients are presented in 

Supplemental Table 2. Results reported hereon are primarily for cohort 2 and the DG unless 

otherwise specified, and data for cohort 1 are presented in supplement data. 

In the DG, 50 patients (69.4%) discontinued treatment and 22 patients (30.6%) remained 

on treatment at the primary analysis cut-off; the main reasons for treatment discontinuation were 

AEs (37.5%) and progressive disease (25.0%) (Supplemental Table 3). The median duration of 

parsaclisib treatment in the DG was 11.6 months (range, 0.4–30.9), and median follow-up time 

was 21.0 months (range, 11.9–37.0) from the first dose to data cut-off date (Supplemental Table 

3). Data for the WG and overall population are presented in Supplemental Table 3. 

 

Efficacy 

In an interim analysis of the first 30 treated patients in cohort 2, the ORR was 46.7% (95% CI, 

28.3–65.7) and all 14 responders were PR. The futility boundary (≤10 of the 30 patients 

responded) was not crossed and enrollment continued until 100 patients were treated. The 

efficacy data presented below refer to the DG in cohort 2. At the data cut-off for primary 

analysis, the ORR based on IRC assessment was 58.3% (95% CI, 46.1–69.8), exceeding the 

protocol defined ORR 95% CI lower bound of 40%. The CR rate was 4.2% (95% CI, 0.9–11.7) 

and stable disease (SD) was observed in 30.6% of patients (Table 2). The ORR was 56.5% in 

extranodal, 48.0% in nodal, and 70.8% in splenic MZL subgroups. In a subgroup analysis of 

ORR based on patient baseline characteristics, response rates were generally consistent with the 

primary analysis in the total population and for the DG (Supplemental Figure 2). 
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Among all 81 evaluable patients in cohort 2 with baseline and at least one valid post-

baseline disease assessment (target lesion for patients with measurable disease at baseline or 

spleen for patients with splenomegaly only at baseline), all patients had tumor regression and 

among them 82.7% (67 of 81) achieved a >50% reduction in disease burden from baseline 

(Figure 1). In the DG, the median time to response among 42 responders was 8.1 weeks, with 

66.7% of responders demonstrating an objective response at the first 8-week assessment (Figure 

2). The median DOR was 12.2 months (95% CI, 8.1–17.5), median PFS was 16.5 months (95% 

CI, 11.5–20.6) (Figure 2), and estimated 6- and 12-month PFS rates were 86.5% (95% CI, 74.7–

93.0) and 63.6% (95% CI, 49.3–74.9) in the DG, respectively. The median OS was not reached 

in the DG (nor in the total population or the WG) (Figure 2); the estimated 6- and 12-month OS 

rates were 97.2% (95% CI, 89.2–99.3) and 89.7% (95% CI, 79.7–95.0), respectively. For the 

WG data, see Supplemental Figure 3. 

Among the 10 patients with prior ibrutinib treatment enrolled in cohort 1, ORR by IRC 

was 40.0% (95% CI, 12.2–73.8) with 4 partial responses (PRs) (Supplemental Table 4) in the 

total population. The observed DOR for the 4 responders ranged from 1.9 to 8.8 months and 

observed PFS for all 10 patients ranged from <1 to 10.6 months. Best percentage change from 

baseline in target lesion size for patients treated in cohort 1 is presented in Supplemental Figure 

4. 

 

Safety 

The safety population in cohort 2 included all patients who received at least one dose of 

parsaclisib (N = 100). Data from the overall population and the DG are presented in the text and 

Table 3; data from the WG are provided in Table 3 only. Treatment-emergent adverse events 
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(TEAEs) occurred in 96 patients (96.0%) overall and in 70 patients (97.2%) in the DG (Table 3). 

The most common TEAEs were diarrhea (overall 47.0%; DG 52.8%), cough (overall 23.0%; DG 

26.4%), and rash (overall 18.0%; DG 18.1%). Among patients who experienced any-grade 

diarrhea, the median time to onset was 2.7 (range, 0.03–23.85) and 2.6 (range, 0.03–23.85) 

months overall and in the DG, respectively; the median (95% CI) time to resolution of any grade 

diarrhea was 1.6 (1.0–2.6) and 1.5 (0.9–2.6) months overall and in the DG, respectively, and the 

median (95% CI) time to improvement to grade ≤2 from grade ≥3 diarrhea was 0.4 (0.1–0.8) 

months both overall and in the DG. TEAEs led to parsaclisib discontinuation in 29 (29.0%) and 

27 (37.5%) patients overall and in the DG, respectively; the most common TEAEs leading to 

parsaclisib discontinuation were diarrhea (overall 9.0%; DG 12.5%) and colitis (overall 5.0%; 

DG 6.9%). Treatment interruptions due to TEAEs were required by 56 (56.0%) and 43 (59.7%) 

and dose reductions by 16 (16.0%) and 12 (16.7%) patients overall and in the DG, respectively. 

Treatment-related AEs were reported in 83 (83.0%) and 60 (83.3%) patients overall and in the 

DG group, respectively. The most common treatment-related AEs were diarrhea (overall 42.0%; 

DG 48.6%) and pruritus (overall 11.0%; DG 11.1%). Treatment-related hematological events 

included neutropenia (overall 10.0%; DG 9.7%), anemia (overall 7.0%; DG 8.3%), eosinophilia 

(overall 3.0%; DG 2.8%) and thrombocytopenia (overall 3.0%; DG 1.4%). 

Grade ≥3 TEAEs occurred in 63 patients (63.0%) in the total population and in 52 

patients (72.2%) in the DG in cohort 2. Grade ≥3 TEAEs occurring in ≥5% patients of the total 

population were diarrhea (overall 12.0%; DG 15.3%), neutropenia (overall 9.0%; DG 11.1%), 

pneumonia (overall 9.0%; DG 9.7%), colitis (overall 7.0%; DG 9.7%), anemia (overall 6.0%; 

DG 8.3%), and febrile neutropenia (overall 5.0%; DG 5.6%). Serious TEAEs occurred in 47 

patients (47.0%) in the total population and 40 patients (55.6%) in the DG; serious TEAEs 
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occurring in ≥5% of patients in the total population were pneumonia (overall 9.0%; DG 9.7%), 

colitis (overall 6.0%; DG 8.3%), and febrile neutropenia (overall 5.0%; DG 5.6%). Six patients 

experienced fatal TEAEs during the study; worsened general condition (in the WG), and 

COVID-19 pneumonia, Enterobacter sepsis, febrile neutropenia, mental status change, and 

sepsis (each in the DG). 

For AEs of special interest, in addition to diarrhea, colitis, rash, and pneumonia 

(presented above), febrile neutropenia occurred in 5 patients (5.0%; 4 patients in the DG), 

cytomegalovirus infection and pneumonitis in 2 patients each (2.0%; both in the DG), and herpes 

simplex virus infection in 1 patient (1.0%; DG) (Table 4; data for the WG is presented in Table 

4). No AEs of PJP were reported as of data cut-off.  

Select new or worsening hematologic and chemistry laboratory abnormalities are 

presented in Supplemental Table 5. The most common new or worsening hematology laboratory 

parameters for the total population included decreases in neutrophils (53.0%), hemoglobin 

(32.0%), and platelets (20.0%). Any-grade or grade 3/4 increases in ALT occurred among 27.0% 

and 5.0% of patients, respectively, and AST occurred among 22.0% and 3.0% of patients, 

respectively. 

Nine of the 10 patients (90%) in cohort 1 had at least one TEAE (Supplemental Table 6), 

and 6 (60%) had TEAEs that were considered related to parsaclisib by the investigator. Grade ≥3 

TEAEs occurred in 6 patients (60%) and serious TEAEs in 4 patients (40%). One patient 

experienced a fatal TEAE (sepsis); no TEAEs were reported as leading to discontinuation of 

parsaclisib in cohort 1. 
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Biomarker analysis 

Baseline and on-treatment serum samples were available for 75 patients for exploratory 

translational analyses. Serum proteomic analysis from samples at week 4 demonstrated that 

parsaclisib reduced the expression of several cytokines, chemokines, and transmembrane 

receptors from baseline to week 4, including CXCL13/BCA1, FCER2, IL10, LTA/TNFB, 

TNFRSF4, TNFRSF9, and TNFRSF13B (see Supplemental Table 7 for all significantly [P < 

.05] changed proteins and Supplemental Figure 5 for representative CXCL13 and TNFRSF9 

results). 

 

Discussion 

Approved treatment options for patients with R/R MZL in the United States include anti-CD20 

plus lenalidomide
5
 and therapy targeting the BTK pathway (zanubrutinib).

7
 Patients with R/R 

MZL who do not respond to or who experience excessive toxicity on approved treatments have 

few alternatives, underscoring the need for new therapies. Parsaclisib, a potent and highly 

selective PI3Kδ inhibitor, was investigated in this phase 2 study to evaluate efficacy and safety 

in patients with R/R MZL. In the overall population in cohort 2, treatment with parsaclisib 

achieved an IRC-assessed ORR of 58.0%, and a >50% reduction in disease burden from baseline 

(ie, best percentage change in target lesions for patients with measurable target lesions at 

baseline or enlarged spleen for patients with only splenomegaly as measurable disease at 

baseline, as defined in Study endpoints and assessment above) was observed in 82.7% of 

patients. In the DG, the IRC-assessed ORR was 58.3%, including 3 patients with a CR, 39 

patients with a PR, and 22 patients who achieved SD. Although the CR rate was relatively low 

(4.2%), parsaclisib produced a rapid and durable response, with a median time to onset of 

D
ow

nloaded from
 http://ashpublications.org/bloodadvances/article-pdf/doi/10.1182/bloodadvances.2023010648/2177710/bloodadvances.2023010648.pdf by Paolo C

orradini on 16 January 2024



19 

 

response of 8.1 weeks and a clinically relevant DOR of 12.2 months. Treatment with parsaclisib 

also demonstrated efficacy in WG, with an ORR of 57.1% and observed DOR range of 1.9 to 8.8 

months among responders. The overall efficacy findings from this study are consistent with those 

observed in the phase 1 CITADEL-101 study in patients with NHL,
18

 and the CITADEL-203 

study in R/R follicular lymphoma (FL).
20

  

Several AEs associated with PI3K inhibition appear to be a class effect; inhibitors of the 

δ isoform (such as idelalisib,
21

 umbralisib
14

 and zandelisib
22

) are associated with AEs including 

transaminitis, diarrhea, colitis, pneumonitis, neutropenia, and rash. Inhibition of the ubiquitously 

expressed α isoform (such as with copanlisib, a dual α and δ inhibitor
13

) is associated with AEs 

including hyperglycemia and hypertension, whereas infections and autoimmune toxicities have 

been observed upon inhibition of δ and γ isoforms (such as with duvelisib
12

). Consistent with the 

known safety profile of PI3Kδ inhibitors, no novel safety events were reported with parsaclisib 

monotherapy in either weekly or daily treatment regimens; more events were reported with 

continuous dosing and observed toxicities were likely attributable to on-target PI3Kδ-associated 

effects.
11

 TEAEs were experienced by 96.0% of patients overall, with the most common being 

diarrhea, cough, and rash. Diarrhea occurred more frequently and had a shorter time to onset (2.6 

vs 3.6 months) in patients from the DG compared with the WG; discontinuation of treatment due 

to toxicity was also more common in the DG (37.5% vs 7.1%). Although AEs were managed by 

dose reductions in 56-60% or interruptions in 16-17% of patients, TEAEs led to parsaclisib 

discontinuation in 29-37.5% of patients. Most patients treated with parsaclisib maintained 

normal ALT and AST values throughout the study, likely owing to the high selectivity and 

structural design of parsaclisib to reduce PI3Kδ inhibitor–associated hepatotoxicity.
16,17

 No 

clinically meaningful trends were observed on health-related quality-of-life outcomes, assessed 
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using Functional Assessment of Cancer Therapy-Lymphoma total score, while patients were on 

the study (data not shown). 

Parsaclisib demonstrated a durable response with a safety profile consistent with PI3K 

inhibitor treatment in patients with R/R MZL. It is important to note that this is the only study of 

a PI3K inhibitor in patients with R/R MZL that was designed with a pre-determined induction 

and maintenance phase dosing schedule. This design was implemented to evaluate the ability of 

a maintenance phase with lower dosing intensity to address tolerability while maintaining 

efficacy. Two different maintenance doses and dosing schedules were investigated in the current 

study. Pharmacokinetic modeling data from the phase 1/2 CITADEL-101 study showed that 

weekly dosing of parsaclisib (20 mg QW) achieved a plasma concentration in excess of the 90% 

inhibitory concentration (IC90 ) for maximal inhibition of the protein kinase B (AKT) pathway 

for 36 hours, but resulted in a plasma concentration below the half-maximal inhibitory 

concentration (IC50) for approximately half of the dosing interval based on parsaclisib having a 

half-life of between 8.6–11.5 hours.
18

 Comparatively, similar modeling data showed that a daily 

dosing of parsaclisib (2.5 mg QD) achieved a plasma concentration in excess of IC50 for 

approximately 90% of a weekly dosing interval, indicating less maximal, but more consistent 

inhibition of AKT, which was hypothesized to offer better clinical efficacy while reducing the 

severity and frequency of late-onset AEs during the maintenance phase. Based on the 

pharmacokinetic modeling data, safety and efficacy data from multiple studies investigating 

parsaclisib monotherapy in the treatment of B-cell lymphoma,
18,23,24

 and early safety and efficacy 

data from the current study, continuous 2.5 mg QD dosing was selected as the preferred 

maintenance dosing regimen for the later part of the study—continuous daily dosing at a lower 
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dose was expected to potentially allow patients to experience durable responses while 

minimizing side effects.  

Overall results in our study revealed that the rate of some TEAEs, especially diarrhea and 

colitis, were numerically less frequent in WG compared to DG. However, fewer patients were 

dosed in the WG and the study was not designed to compare the two maintenance doses. In 

regard to efficacy, the ORR were similar between the DG (58.3%) and WG (57.1%) in our study 

of parsaclisib monotherapy in R/R MZL. These results may suggest that intermittent/weekly 

dosing providing regular pauses to PI3K pathway inhibition, compared to continuous daily 

dosing at similar dosing intensity, may improve certain safety events without reducing efficacy 

in patients treated with parsaclisib. However, further clinical investigation is required in order to 

make firm conclusions due to study design and limited data from the WG group in the current 

study. Recently, continuous or intermittent dosing was evaluated with another PI3K inhibitor, 

zandelisib in a phase 1b study of patients with R/R B-cell malignancies.
22

 

The manageable benefit/risk profile of parsaclisib suggests that it may be an effective 

therapeutic option for patients with R/R MZL. The efficacy results with parsaclisib are generally 

consistent with other PI3K inhibitors that have been investigated for R/R MZL (duvelisib [ORR, 

39%],
12

 idelalisib [ORR, 57%],
21

 and umbralisib [ORR, 49%]
25

). However, several PI3K 

inhibitors previously approved by the US Food and Drug Administration for FL (duvelisib, 

idelalisib, umbralisib), MZL (umbralisib), and chronic lymphocytic leukemia/small lymphocytic 

leukemia (idelalisib) have had indications or marketing authorization withdrawn owing to 

unfavorable feasibility of confirmatory studies or emerging data suggesting increased toxicity 

and reduced OS in patients with indolent NHL or chronic lymphocytic leukemia.
26-30

 In addition, 

the treatment landscape for R/R MZL has also evolved since the conduct of the CITADEL-204 
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study, with newer-generation BTK inhibitors increasingly used for second-line treatment of 

advanced MZL.
31

 Zanubrutinib was approved under accelerated approval for the treatment of 

adult patients with R/R MZL who have received at least one anti-CD20–based regimen. In phase 

2 studies, acalabrutinib and zanubrutinib achieved ORR of 52.5% and 68.2%, and 12-month 

DOR rate of 75.8% and 93.0%, respectively, in patients with R/R MZL.
8,32

 

Given that data indicate AEs attributed to PI3K inhibitors are strongly correlated with 

chronic exposure, modification and optimization of dosing schedules are required to improve the 

safety and long-term survival benefit observed with PI3K inhibitors, including parsaclisib, in 

patients with NHL. While parsaclisib demonstrated meaningful clinical benefit and an overall 

manageable safety profile in patients with R/R MZL in the current study, a new study will be 

required to further test the hypothesis that reduction of certain side effects such as diarrhea and 

colitis could be achieved with a QW maintenance dosing schedule with minimal impact on 

efficacy. Owing to feasibility of conducting confirmatory phase 3 trials and the evolving 

treatment landscape, a business decision was made by the sponsor and no additional studies are 

planned with parsaclisib monotherapy in MZL. 
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TABLES 

Table 1. Baseline demographics and clinical characteristics (cohort 2) 

Characteristic 

Weekly dosing 

group 

(n = 28) 

Daily dosing 

group 

(n = 72) 

All treated 

patients 

(N = 100) 

Age, median (range), years 67.0 (52–86) 72.0 (35–95) 71.0 (35–95) 

≥65 years, n (%) 20 (71.4) 52 (72.2) 72 (72.0) 

Male, n (%) 12 (42.9) 41 (56.9) 53 (53.0) 

Race, n (%)    

White 23 (82.1) 60 (83.3) 83 (83.0) 

Other
* 5 (17.9) 12 (16.7) 17 (17.0) 

ECOG PS score, n (%)    

0 15 (53.6) 46 (63.9) 61 (61.0) 

1 11 (39.3) 23 (31.9) 34 (34.0) 

2 2 (7.1) 3 (4.2) 5 (5.0) 

MZL disease subtype, n (%)    

Nodal 6 (21.4) 25 (34.7) 31 (31.0) 

Extranodal 11 (39.3) 23 (31.9) 34 (34.0) 

Splenic 11 (39.3) 24 (33.3) 35 (35.0) 

Ann Arbor staging, n (%)    

I 1 (3.6) 6 (8.3) 7 (7.0) 

II 3 (10.7) 4 (5.6) 7 (7.0) 

III 1 (3.6) 7 (9.7) 8 (8.0) 

IV 27 (78.6) 52 (72.2) 74 (74.0) 

Unknown/missing
† 1 (3.6) 3 (4.2) 4 (4.0) 
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Time since diagnosis, median (range), years 4.7 (0.3–20.1) 4.4 (0.1–19.8) 4.6 (0.1–20.1) 

Number of prior treatments, median (range) 1.0 (1–8) 2.0 (1–5) 2.0 (1–8) 

Prior therapies, n (%)    

Anti-CD20 mAb 28 (100) 72 (100) 100 (100) 

Chemotherapy 19 (67.9) 53 (73.6) 72 (72.0) 

Surgery/surgical procedures 8 (28.6) 11 (15.3) 19 (19.0) 

Radiation 4 (14.3)  7 (9.7) 11 (11.0) 

HSCT 1 (3.6) 3 (4.2) 4 (4.0) 

Status to most recent prior therapy, n (%)    

Relapsed 13 (46.4) 33 (45.8) 46 (46.0) 

Refractory 14 (50.0) 35 (48.6) 49 (49.0) 

Unknown 1 (3.6) 4 (5.6) 5 (5.0) 

ECOG PS, Eastern Cooperative Oncology Group performance status; HSCT, hematopoietic stem cell 

transplantation; mAb, monoclonal antibody; MZL, marginal zone lymphoma.  

*Includes one Black patient and one Asian patient enrolled in the daily dosing group. †Ann Arbor staging was 

indicated as unknown for three patients and not applicable for one patient at baseline. 
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Table 2. Best overall response, and ORR and CRR among patients receiving parsaclisib by IRC 

review (cohort 2) 

Response 

Weekly dosing 

group 

(n = 28) 

Daily dosing 

group 

(n = 72) 

All treated 

patients 

(N = 100) 

Best overall response, n (%)     

Complete response 3 (10.7) 3 (4.2) 6 (6.0) 

Partial response 13 (46.4) 39 (54.2) 52 (52.0) 

Stable disease 7 (25.0) 22 (30.6) 29 (29.0) 

Progressive disease 2 (7.1) 0 2 (2.0) 

Not evaluable/assessed* 3 (10.7) 8 (11.1) 11 (11.0) 

ORR, % (95% CI) 57.1 (37.2–75.5) 58.3 (46.1–69.8) 58.0 (47.7–67.8) 

CRR, % (95% CI) 10.7 (2.3–28.2) 4.2 (0.9–11.7) 6.0 (2.2–12.6) 

CI, confidence interval; CRR, complete response rate; IRC, independent review committee; ORR, objective 

response rate. 

*2 patients in WG and 2 patients in DG (4 total overall) were not evaluable owing to no disease per IRC in 3 

patients, and insufficient anatomical coverage per IRC in 1 patient; 1 patient in WG and 6 patients in DG (7 total 

overall) did not have post-baseline measurement and could not be assessed. 
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Table 3. Most common any-grade TEAEs (occurring in ≥10% of patients in the total population) 

and grade ≥3 TEAEs among patients receiving parsaclisib (cohort 2) 

Preferred term 

(MedDRA), n (%) 

Weekly dosing 

group 

(n = 28) 

Daily dosing 

group 

(n = 72) 

All treated 

patients 

(N = 100) 

Any 

grade Grade ≥3 

Any 

grade Grade ≥3 

Any 

grade Grade ≥3 

Any TEAE 26 (92.9) 11 (39.3) 70 (97.2) 52 (72.2) 96 (96.0) 63 (63.0) 

Diarrhea
* 9 (32.1) 1 (3.6) 38 (52.8) 11 (15.3) 47 (47.0) 12 (12.0) 

Cough 4 (14.3) 0 19 (26.4) 1 (1.4) 23 (23.0) 1 (1.0) 

Rash 5 (17.9) 0 13 (18.1) 2 (2.8) 18 (18.0) 2 (2.0) 

Anemia 3 (10.7) 0 12 (16.7) 6 (8.3) 15 (15.0) 6 (6.0) 

Nausea 3 (10.7) 0 12 (16.7) 0 15 (15.0) 0 

Pruritus 5 (17.9) 0 10 (13.9) 0 15 (15.0) 0 

Pyrexia 4 (14.3) 0 11 (15.3) 1 (1.4) 15 (15.0) 1 (1.0) 

Fatigue 3 (10.7) 0 11 (15.3) 1 (1.4) 14 (14.0) 1 (1.0) 

Constipation 2 (7.1) 0 11 (15.3) 0 13 (13.0) 0 

Decreased appetite 2 (7.1) 0 11 (15.3) 0 13 (13.0) 0 

Headache 3 (10.7) 0 10 (13.9) 0 13 (13.0) 0 

Neutropenia 3 (10.7) 1 (3.6) 10 (13.9) 8 (11.1) 13 (13.0) 9 (9.0) 

URTI 0 0 13 (18.1) 2 (2.8) 13 (13.0) 2 (2.0) 

Abdominal pain 1 (3.6) 0 11 (15.3) 3 (4.2) 12 (12.0) 3 (3.0) 

Arthralgia 4 (14.3) 0 8 (11.1) 2 (2.8) 10 (10.0) 2 (2.0) 

Colitis 0 0 10 (13.9) 7 (9.7) 10 (10.0) 7 (7.0) 

Dizziness 2 (7.1) 0 8 (11.1) 0 10 (10.0) 0 
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Peripheral edema 2 (7.1) 0 8 (11.1) 0 10 (10.0) 0 

Pneumonia 2 (7.1) 2 (7.1) 8 (11.1) 7 (9.7) 10 (10.0) 9 (9.0) 

UTI 3 (10.7) 0 7 (9.7) 1 (1.4) 10 (10.0) 1 (1.0) 

MedDRA, Medical Dictionary for Regulatory Activities; TEAE, treatment-emergent adverse event; URTI, upper 

respiratory tract infection; UTI, urinary tract infection. 

*Time to onset of diarrhea (months): weekly dosing 3.6 (range, 1.05–10.8); daily dosing 2.6 (range, 0.03–23.85); all 

treated patients 2.7 (range, 0.03–23.85). 
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Table 4. TEAEs of special interest (cohort 2) 

Preferred term 

(MedDRA), n (%) 

Weekly dosing 

group 

(n = 28) 

Daily dosing 

group 

(n = 72) 

All treated 

patients 

(N = 100) 

Any 

grade Grade ≥3 

Any 

grade Grade ≥3 

Any 

grade Grade ≥3 

Colitis 0 0 10 (13.9) 7 (9.7) 10 (10.0) 7 (7.0) 

Cytomegalovirus 

infection 

0 0 2 (2.8) 1 (1.4) 2 (2.0) 1 (1.0) 

Diarrhea 9 (32.1) 1 (3.6) 38 (52.8) 11 (15.3) 47 (47.0) 12 (1.0) 

Febrile neutropenia 1 (3.6) 1 (3.6) 4 (5.6) 4 (5.6) 5 (5.0) 5 (5.0) 

Herpes simplex 0 0 1 (1.4) 0 1 (1.0) 0 

Pneumonia 2 (7.1) 2 (7.1) 8 (11.1) 7 (9.7) 10 (10.0) 9 (9.0) 

Pneumonitis 0 0 2 (2.8) 1 (1.4) 2 (2.0) 1 (1.0) 

Rash 5 (17.9) 0 13 (18.1) 2 (2.8) 18 (18.0) 2 (2.0) 

MedDRA, Medical Dictionary for Regulatory Activities; TEAE, treatment-emergent adverse event. 
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Figure 1. Best percentage change from baseline in either target lesions for patients with 

measurable disease at baseline and at least 1 valid postbaseline measurement (blue bars, n = 71) 

or enlarged portion of spleen for patients with splenomegaly only at baseline and at least 1 valid 

postbaseline measurement of spleen (green bars, n = 10) by independent review committee 

(cohort 2 weekly and daily dosing groups). 
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Figure 2. (A) Cumulative time to response curves, and (B) Kaplan-Meier estimates of duration 

of response (DOR), (C) progression-free survival (PFS), and (D) overall survival (OS) in the 

daily dosing group (blue) and all treated patients (green) (cohort 2). All response assessments 

were by independent review committee. 
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