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NKTR-255 is an investigational polyethylene glycol-modified recombinant human IL-15 (rhIL-15) receptor
agonist, designed to improve the immunotherapeutic and anti-cancer benefit observed with rhIL-15 while
circumventing the toxicities associated with this therapy. In preclinical studies, NKTR-255 has demonstrated
enhanced proliferation and function of CD8+ T cells and natural killer cells, as well as enhanced anti-tumor
activity and survival both as monotherapy and in combination with monoclonal antibodies in multiple
cancer models. Here, we describe the rationale and design of the first-in-human Phase I, dose-escalation
and dose-expansion study of NKTR-255 alone and in combination with daratumumab or rituximab in
adults with relapsed/refractory multiple myeloma or non-Hodgkin’s lymphoma that will determine the
maximum tolerated dose and recommended Phase II dose for NKTR-255.
Lay abstract: Interleukin-15 (IL-15) is a protein that helps the body’s natural immune system to defend
itself against infections and diseases like cancer. This article discusses a clinical trial in patients with
multiple myeloma or non-Hodgkin’s lymphoma that evaluates a new investigational medicine, NKTR-255,
a polymer-modified form of IL-15 that has been engineered to improve its ability to provide a sustained
anti-tumor immune response. The trial will explore different doses of NKTR-255 to determine patient side
effects and to find the highest acceptable dose that patients can tolerate. Based on this, a dose will be
chosen that offers an optimal balance between having a positive anti-cancer effect and minimizing side
effects. This dose will be tested further in patients who have had different treatments in the past. If the
side effects are acceptable, this dose will be tested in a new trial in a large number of patients.
Clinical Trial Registration: NCT04136756 (ClinicalTrials.gov)
First draft submitted: 7 May 2021; Accepted for publication: 2 June 2021; Published online:
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A first-in-human Phase I, dose-escalation, dose-expansion study will assess the safety and efficacy of NKTR-255 alone and in
combination with daratumumab or rituximab in patients with relapsed/refractory hematologic malignancies (NCT04136756)

Natural killer (NK) cells are powerful cytotoxic immune cells that play a vital role in immune surveillance against
tumors [1]. NK cell defects have been observed in some hematologic cancers and allow tumors to escape the
NK cell tumor surveillance [2]. Mechanisms involved in this escape include a deficiency in NK cell proliferation,
increased expression of NK cell inhibitory receptors, impaired NK cell differentiation and impaired NK cell cytokine
production [2]. As a result, there is ongoing interest in the immunobiology and clinical significance of reversing
NK cell dysfunction using novel immunotherapeutic agents for the treatment of relapsed/refractory hematologic
malignancies [3].
Multiple myeloma (MM) is a malignancy characterized by the abnormal growth of plasma cells in the bone
marrow [4]. MM is also characterized by immune dysregulation, including reduced proliferation and function
of NK cells, especially in advanced disease [5,6]. In vitro, NK cells have been shown to detect and destroy MM
cells [7]. Therefore, NK cell immunomodulation has been investigated using various therapeutic approaches to
enhance NK cell activity [5,6]. Standard treatment options for newly diagnosed patients with MM who are transplant eligible include multiple anti-MM agents, followed by autologous hematopoietic stem cell transplantation,
which is usually pre-conditioned by high dose melphalan [8]. Therapies for these patients with MM include
immunomodulatory therapies (e.g., lenalidomide), proteasome inhibitors (e.g., bortezomib) and corticosteroids
(e.g., dexamethasone) [8]. Despite lenalidomide being among the mainstay of initial therapy for patients with MM, it
has a limited stimulatory effect on NK cell activity [7]. Novel immunotherapeutics have recently been developed that
induce antibody-dependent cellular cytotoxicity (ADCC) driven by NK cells. Those are the CD38-targeted monoclonal antibody (mAb), daratumumab, and the signaling lymphocytic activation molecule F7 (SLAMF7)-targeting
mAb, elotuzumab [9,10]. However, MM eventually becomes resistant or even refractory to these mAbs [9,11,12]. As
such, there is an unmet medical need for improved novel immunomodulatory treatments to enhance NK cell
function in order to overcome primary or acquired resistance to these mAbs.
In non-Hodgkin lymphoma (NHL), a lack of NK cells and impaired function have been associated with poorer
prognosis [13,14]. Lower NK cell count in patients with diffuse large B cell lymphoma (DLBCL) or follicular
lymphoma treated with anti-CD20-based (e.g., rituximab) regimens was associated with shorter progression-free
survival (PFS) and overall survival (OS) compared with higher NK cell counts [13,14]. Despite treatment advances in
the last three decades with combination therapy, a significant fraction of patients with NHL eventually relapse or are
refractory from the initial treatment [15]. With NK cells increasingly recognized as important in tumor recognition
and elimination, there is an unmet need for novel agents that can boost NK cell number and function in patients
with MM and NHL.
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Immunotherapy with IL-15

Interleukin-15 (IL-15) is a cytokine that primarily stimulates the proliferation and cytotoxic function of NK cells
and CD8+ memory T cells to provide potentially enhanced immune surveillance against malignant cells. It has
therefore gained interest as a potential immunotherapeutic agent for enhancing the antitumor response [16], and
was ranked as the top potential cancer immunotherapy agent by the National Cancer Institute [17]. Preclinical
studies in nonhuman primates have demonstrated the profound effect of IL-15 in maintaining T-cell responses
through the expansion of CD8+ memory, CD4+ T and NK cells [18,19], but with minimal increases in regulatory T
cells [18]. In preclinical mouse models, DNA encoding IL-15 was shown to increase tumor-specific T-cell responses
and was among the most potent adjuvants when combined with anti-tumor DNA vaccines [20]. Furthermore, in a
murine tumor model of LA795 adenocarcinoma, treatment with recombinant human IL-15 (rhIL-15) inhibited
tumor growth and markedly reduced tumor recurrence and metastases [21]. While the immune effects of rhIL15
observed in preclinical studies were also seen in a single agent Phase I human study that included patients with
melanoma and renal cell carcinoma, no objective improvement in disease was observed [22,23]. Preliminary analyses
suggested that the lack of response may have been in part due to the poor pharmacokinetic (PK) profile of rhIL-15;
even in the two highest dose cohorts, the 24-h mean serum rhIL-15 concentration had fallen by more than one
log from the 4-h peak value [23]. Such unfavorable PK, exemplified as a short half-life and rapid clearance from
plasma, necessitates a need to administer a high daily dose to achieve functional responses in vivo [16,24]; or multiday
continuous infusions to achieve optimal activity in the clinical setting [22,23]. In two clinical studies of daily or
multi-day rhIL-15 monotherapy in advanced solid tumors [22,23], rhIL-15 was associated with toxicities including
lymphopenia, neutropenia and increased aspartate and/or alanine aminotransferase. Interestingly, capillary leak
syndrome has not been associated with IL-15 treatment [24], unlike with other cytokine therapy such as IL-2 [25].
NKTR-255
NKTR-255 is an investigational polyethylene glycol-modified rhIL-15 receptor agonist that is in clinical
development. The molecule was designed to optimally engage with all known IL-15R-binding interactions, including the IL-15Rα/IL-2Rβγ complex, to achieve extended exposure and sustainable activation of the IL-15 pathway
(Figure 1), and thus overcome the challenges of rhIL-15 therapy. Optimal engagement with IL-15 pathway by
NKTR-255 is driven by an extended half-life [26] and an IL-15Rα-binding preference [27]. It is anticipated that such
optimal engagement can enhance formation of long-term immunologic memory, and lead to antitumor immune
responses, without the need for daily dosing.
In vitro, NKTR-255 has been shown to retain IL-15Rα binding, which is important for its immunomodulatory
activity [27]. In vivo, NKTR-255 induces proliferation and activation of NK cells and CD8+ T-cells, and increased
the CD8+ :Treg ratio in mice [26]. PK analyses have revealed that NKTR-255 exhibited reduced clearance and
a longer effective half-life than IL-15 [28], thus giving rise to the potential for administering lower doses at a
reduced dosing frequency. These findings have been confirmed in preclinical studies in cynomolgus monkeys [29].
Furthermore, NKTR-255 can attenuate progression of metastatic disease in a murine model of colon carcinoma
(CT-26) [26].
Compared with other engineered forms of IL-15, specifically precomplexed rhIL-15/IL-15Rα cytokines,
NKTR-255 demonstrates an enhanced IL-15 signaling profile as well as more persistent expansion of NK cells and
prolonged survival in Balb/c mice [30]. Treatments that stimulate the proliferation and function of NK cells have
the potential to synergize with tumor-targeting antibody therapies to enhance ADCC. Therefore, studies have been
carried out to evaluate whether NKTR-255 can enhance tumor-directed mAb activity in preclinical cancer models,
including MM, lymphoma and solid tumors. In an MM cell line, NKTR-255 boosted NK cell proliferation and
activation that translated into enhanced daratumumab-mediated in vitro ADCC [31]. Furthermore, in a Daudi
B-cell lymphoma mouse model, NKTR-255 combined with daratumumab or rituximab prolonged the survival
of treated animals compared with single-agent treatment [31]. These observations were extended further in human
tumor xenograft models in which NKTR-255 combined with cetuximab induced NK cell expansion and increased
functional activation, as well as delayed or inhibited tumor growth [32]. Enhanced efficacy was also observed with
NKTR-255 in combination with trastuzumab versus either agent alone [32].
Immunotherapy with CD19 chimeric antigen receptor T cells (CAR-T) can achieve durable responses in some
patients with relapse/refractory B-cell malignancies but disease progression and loss of CAR-T-cell persistence
remains a common issue [33]. IL-15 promotes T-cell proliferation and survival and thus, could enhance CAR-T cell
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A first-in-human Phase I, dose-escalation, dose-expansion study will assess the safety and efficacy of NKTR-255 alone and in
combination with daratumumab or rituximab in patients with relapsed/refractory hematologic malignancies (NCT04136756)

Figure 1. Mechanism of action of NKTR-255.
ADCC: Antibody-dependent cellular cytotoxicity; CAR-T: Chimeric antigen receptor T cell; mAb: Monoclonal antibody.
Image reproduced with permission from Nektar Therapeutics. The copyright for this figure is retained by Nektar
Therapeutics.

efficacy. However, this has been challenging due to the unfavorable PK and toxicity profile of IL-15 [33]. Preclinical
studies of NKTR-255 have shown increased accumulation and persistence of CD19 CAR-T in the bone marrow
of mice, resulting in decreased tumor burden and increased survival compared with CAR-T therapy alone [33].
Taken together, these observations warrant the clinical investigation of NKTR-255 as a single agent therapy or
in combination with targeted antibody therapies to evaluate the safety and efficacy in patients with hematologic
malignancies.
NKTR-255 Phase I trial
We report the design and methods for an ongoing Phase I study of NKTR-255 as monotherapy and in
combination with either daratumumab or rituximab in patients with relapsed/refractory hematologic malignancies
(NCT04136756). This study began enrollment in October 2019 with 14 sites in the USA.
Study design

This Phase I, open-label multicenter, dose-escalation and dose-expansion study is investigating the safety and
tolerability of NKTR-255 as monotherapy, or in combination with daratumumab or rituximab in patients with
relapsed/refractory MM, NHL or indolent NHL (iNHL) (Figure 2). In the dose-escalation phase, successive groups
of three patients each will be treated with increasing doses of NKTR-255 (starting dose 1.5 μg/kg intravenously
every 21 days), and observed during a 21-day dose-limiting toxicity (DLT) window until the maximum tolerated
dose (MTD) and/or the recommended Phase II dose (RP2D) is determined. The MTD will be declared when at
least six patients have been evaluated at one dose level and determined based on targeted toxicity probability of a
two-parameter Bayesian logistic regression model.
Exact doses will be determined based on the review of safety data by the Safety Review Committee after a
minimum of three patients have been enrolled in each group. The RP2D of NKTR-255 will be based upon review
of all available data on PK, PD as well as the clinical and biological effects of NKTR-255. A group of six patients will
receive NKTR-255 at the RP2D every 28 days to determine the optimal schedule for dose expansion. Additional
patients may be enrolled to refine the RP2D; a minimum of six patients will be required to determine the RP2D.
In the dose-expansion phase, patients will be treated with NKTR-255 at the RP2D at either an every 21- or
28-day dosing schedule, as determined prior to starting this phase, in three expansion cohorts (A, B and C) to
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Cohort A (n |12)
Relapsed/refractory NHL
NKTR-255¶

Relapsed/refractory
MM, NHL, or iNHL
NKTR-255†
n |46

RP2D
characterization‡
n |6

Nonresponder crossover
NKTR-255¶ + daratumumab#

Cohort B2 (n |17)
relapsed/refractory MM
NKTR-255¶ + daratumumab#
Cohort C1 (n |12)
Relapsed/refractory iNHL
NKTR-255¶

End of treatment‡‡

Cohort B1 (n |12)
Relapsed/refractory MM
NKTR-255¶

Nonresponder crossover
NKTR-255¶ + rituximab††

Cohort C2 (n |19)
Relapsed/refractory iNHL
NKTR-255¶ + rituximab††

Figure 2. Study design.
† Starting dose of 1.5 μg/kg, administered intravenously every 21 days.
‡ A group of six patients will receive NKTR-255 at the RP2D every 28 days to determine the optimal schedule for dose
expansion. The RP2D and schedule of NKTR-255 will be chosen at a dose not exceeding the final recommendation
from dose escalation and will be based upon review of all available data on pharmacokinetics, pharmacodynamics
and the clinical and biologic effects of NKTR-255.
§ Patients who have received prior investigational CAR-T are eligible after confirmation of relapse of their primary
disease.
¶ RP2D of NKTR-255 every 21 or 28 days.
#
Subcutaneous daratumumab 1800 mg once weekly starting on cycle 1 day 8 for 8 weeks, then every 2 weeks for 16
weeks, and every 4 weeks thereafter.
†† Induction treatment with intravenous rituximab 375 mg/m2 once a week for 4 weeks, combined with three doses
of NKTR-255 at the RP2D (every 21 or 28 days for 3 cycles). Patients who achieve CR/PR or clinical benefit will receive
maintenance treatment with four additional doses of rituximab administered every other 28-day cycle in combination
with NKTR-255 every 28 days. The dose of NKTR-255 during maintenance will be the selected RP2D dose.
‡‡ Patients will be treated until confirmed disease progression, unacceptable toxicity, clinically assessed symptomatic
deterioration, achievement of maximal response, loss to follow-up, patient withdrawal of consent, patient or
physician’s decision, Nektar Therapeutics or regulatory bodies terminate the study or death. Treatment may continue
beyond progression if there is clinical benefit as determined by the investigator.
CAR-T: Chimeric antigen receptor T cell; CR: Complete response; iNHL: Indolent non-Hodgkin lymphoma; MM:
Multiple myeloma; NHL: Non-Hodgkin lymphoma; PR: Partial response; RP2D: Recommended Phase II dose.
Image reproduced with permission from Nektar Therapeutics. The copyright for this figure is retained by Nektar
Therapeutics.

further characterize safety and tolerability (Figure 2). Cohort A will expand NKTR-255 in patients with NHL who
have relapsed after CAR-T therapy as a salvage regimen, Cohort B will evaluate NKTR-255 in patients with MM
with progressive disease who have had at least three prior lines of therapy, and Cohort C will evaluate NKTR-255
in patients with iNHL after treatment with at least one prior rituximab-containing regimen. Cohort B consists of
Cohort B1 that will assess NKTR-255 as a single agent, and Cohort B2 that will assess NKTR-255 in combination
with daratumumab (1800 mg subcutaneously [SC] once weekly starting on cycle 1 day 8 for 7 weeks, then every
2 weeks for 16 weeks and every 4 weeks thereafter). Cohort C comprises Cohort C1 that will assess NKTR-255
as a single agent, and Cohort C2 that will assess NKTR-255 in combination with rituximab (induction period:
375 mg/m2 once weekly for 4 weeks, combined with three doses of NKTR-255 at the RP2D given at either every
21 or 28 days for three cycles; patients who achieve complete response [CR], partial response [PR] or clinical benefit
will receive maintenance treatment with four additional doses of rituximab every other 28-day cycle in combination
with NKTR-255 every 28 days). During maintenance, NKTR-255 will be dosed at the RP2D. Patients in Cohorts
B1 and C1 who fail to respond to treatment are permitted to cross over to the combination Cohorts B2 and C2,
respectively, after at least one disease assessment.
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Patients will be treated until confirmed disease progression, unacceptable toxicity, clinically assessed symptomatic
deterioration, achievement of maximal response, loss to follow-up, patient withdrawal of consent, patient or
physician’s decision, study sponsor or regulatory bodies terminates the study or death. Treatment may continue
beyond progression if there is clinical benefit as determined by the investigator.
Eligibility criteria

This study includes general eligibility criteria for all tumor types and according to disease type, with specific criteria
for the dose-expansion phase. All patients must be aged ≥18 years and provide written informed consent prior to
enrollment. A full list of eligibility criteria can be found in Supplementary Table 1.
All tumor types
Eligible patients must have relapsed/refractory MM or NHL with documented disease progression on or after their
last regimen, an Eastern Cooperative Oncology Group (ECOG) performance status of ≤2, and achieved a PR or
better on at least one prior regimen. Participants will be excluded if they have an autoimmune disease, prior IL-2
or IL-15 therapy, or surgery/radiotherapy within 14 days of initiating study drug. Patients who have received prior
investigational CAR-T are eligible after confirmation of relapse of their primary disease.
Multiple myeloma
Patients with MM must have measurable relapsed/refractory disease as defined by the International Myeloma
Working Group (IMWG) Uniform Response Criteria for Multiple Myeloma [34], have received at least three
prior lines of therapy, and have exhausted all available treatment options that could confer clinical benefit for
their primary disease. Eligible patients must have measurable disease within at least one of the following: serum
M-protein level ≥0.5 g/dl, urine M-protein level ≥200 mg/24 h, serum-free light chain (FLC) level ≥10 mg/dl
and an abnormal serum FLC ratio (<0.26 or >1.65) or extramedullary plasmacytoma (measured within 28 days of
screening). Patients who have received daratumumab (or any other anti-CD38 therapy) are eligible, provided they
have undergone a 3-month washout period. In the dose-expansion cohort, patients must have relapsed/refractory
disease (IMWG criteria) defined as progressive disease while on or within 60 days of therapy. Patients are required to have previous exposure to a proteasome inhibitor, immunomodulatory agent, and anti-CD38 therapy
(and responded at least once to prior daratumumab). Patients who previously received daratumumab or other
anti-CD38 therapies must respect a 3-month washout prior to study enrollment.
Non-Hodgkin lymphoma
Patients with NHL must have histologically confirmed CD19-/CD20-positive disease that is measurable according
to the Lugano classification [35] and/or extranodal disease measurable by 18 F-labeled fluoro-2-deoxy-D-glucose–
positron emission tomography (18 F-FDG-PET) imaging. Patients who have received prior CD19 CAR-T therapy
are eligible following confirmation of relapse of their primary disease. Patients with active central nervous system
involvement will be excluded. In the dose-expansion phase, patients must have progressed on a commercially
approved CD19 CAR-T therapy, and the first dose of NKTR-255 should be administered within 30 days of disease
progression.
Indolent non-Hodgkin lymphoma
Patients with iNHL must have histologically confirmed CD19-/CD20-positive disease after treatment with at
least one prior rituximab-containing regimen. Patients with either anti-CD20 mAb therapy refractory or sensitive
disease are eligible. In the dose-expansion phase, patients must have progressed during or following at least one
prior anti-CD20 mAb therapy.
Study procedures

Safety assessment will encompass an ongoing review of adverse events (AEs), including incidence of AEs, serious AEs
(SAEs), clinical laboratory tests (blood and urine sampling), vital signs, physical examination, electrocardiograms,
cardiac function tests and concomitant medication. Reporting of all AEs, except SAEs, will begin from the
administration of the first study drug(s) until 30 days after the last dose of NKTR-255 and 90 days after the
last dose of daratumumab or rituximab, or until a new antineoplastic regimen has been initiated. Severity of AEs
will be evaluated according to the National Cancer Institute Common Terminology Criteria for Adverse Events
(NCI-CTCAE) version 5.0 [36], with the exception of cytokine-release syndrome which is graded according to the
American Society for Transplantation and Cellular Therapy (ASTCT) consensus grading [37]. All ongoing AEs will
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Box 1. Study end points
Primary end point
Dose-escalation phase
• Safety, tolerability, MTD, RP2D of single-agent NKTR-255.
Dose-expansion phase
• Safety and tolerability of single-agent NKTR-255 in patients with relapsed NHL who have progressed on CAR-T
therapy, relapsed/refractory MM or relapsed/refractory iNHL.
• Safety and tolerability of NKTR-255 plus daratumumab in patients with relapsed/refractory MM.
• Safety and tolerability of NKTR-255 plus rituximab in patients with relapsed/refractory iNHL.
Secondary end points
• With single-agent NKTR-255 and in combination with daratumumab or rituximab:
• ORR;
• Pharmacokinetic parameters;
• Pharmacodynamic parameters.
CAR-T: Chimeric antigen receptor T cell; CR: Complete response; iNHL: Indolent non-Hodgkin lymphoma; MM: Multiple
myeloma; MTD: Maximum tolerated dose; NHL: Non-Hodgkin lymphoma; ORR: Objective response rate; RP2D: Recommended Phase
II dose.

be followed until resolution, the patient is lost to follow-up, death, 30 days after the last dose of NKTR-255 or
90 days after the last dose of daratumumab or rituximab.
Tumor assessments will be performed at screening and routinely after cycle 1 day 1 until the patient withdraws
consent or starts a new antineoplastic regimen. For patients with MM, treatment response will be measured using
the IMWG criteria, and assessments will be carried out every cycle. For patients with NHL/iNHL, tumor response
will be evaluated using the Lugano classification. Computed tomography (CT) and PET scans will be performed to
evaluate disease status. The same method of assessment and the same technique for acquisition of images must be
used for all study assessments. Baseline imaging should be done at the same institution/facility, and radiographic
assessments and efficacy analyses will be conducted by the investigator site.
Blood samples for PK analyses will be collected before and during treatment to estimate maximum observed
concentration, area under the concentration–time curve, clearance, volume of distribution and half-life where
possible. Pharmacodynamic analyses will also be performed to assess the effects of NKTR-255 on the number and
activation of immune cell populations (including NK cells, CD8+ T cells and CD8+ memory cells), as well as
changes in cytokine levels and gene expression. For patients previously treated with CD19 CAR-T for NHL or any
other experimental CAR-T therapy for MM, characterization of the genetically modified cells will be performed
in peripheral blood by flow cytometry as well as quantitative polymerase chain reaction before and after treatment
with NKTR-255.
Plasma and serum samples will be collected to assess the presence and timing of anti-NKTR-255 antibodies.
Outcome measures/end points

The primary objective of the dose-escalation phase is to evaluate the safety, tolerability, MTD and RP2D of singleagent NKTR-255 (Box 1). The primary objective of the dose-expansion phase is to evaluate the safety and tolerability
of: NKTR-255 monotherapy in patients who have progressed on CAR-T therapy with relapsed/refractory NHL,
MM or iNHL; NKTR-255 in combination with daratumumab in patients with relapsed/refractory MM; and
NKTR-255 in combination with rituximab in patients with relapsed/refractory iNHL.
Secondary objectives are the objective response rate (ORR), PK, and PD of single-agent NKTR-255 and in
combination with daratumumab or rituximab.
Statistics

It is estimated that 46 patients will be enrolled in the dose-escalation phase. Successive groups of three patients will
be treated at each dose level until the MTD or RP2D is determined. Additional patients may be enrolled into each
cohort for further evaluation of safety and tolerability.
Approximately 72 patients will be enrolled in the dose-expansion phase to be treated at the RP2D (Cohort
A:12; Cohort B1:12; Cohort B2:17; Cohort C1:12; and Cohort C2:19). A Fleming’s two-stage design guided the
sample size calculation, with a one-sided alpha of 0.05 and power of 0.85. The Fleming’s 2-stage design allows early
stopping for futility as well as an expansion of enrollment if a strong antitumor activity signal is observed.
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Populations for analysis include the response-evaluable population (defined as patients who receive at least one
dose of study drug, have measurable disease at baseline, and at least one post-baseline planned response assessment)
and the safety population (defined as all patients who receive at least one dose [or partial dose] of study drug).
Efficacy analyses will be performed for evaluation of ORR, CR rate and rate of minimal residual disease negativity
(for MM patients); these measures will be summarized using 95% CI from the exact binomial method. For efficacy
end points including ORR, the summary will be based on the response-evaluable population.
Conclusion
This Phase I trial will be the first to investigate the safety and efficacy of NKTR-255 in humans. The primary goal is
to determine the safety and tolerability, MTD and RP2D of NKTR-255 as monotherapy and in combination with
mAbs daratumumab or rituximab in the setting of relapsed/refractory MM, NHL and iNHL. Results from this
trial will guide the future development of NKTR-255, with a view to address the unmet need for new treatments
that can boost NK cell number and function and thereby increase the effectiveness of approved therapies for MM
and NHL.
Executive summary
Background & rationale
• There is ongoing interest in the immunobiology and clinical significance of circumventing natural killer (NK)
dysfunction through immunotherapy in hematologic malignancies.
• Interleukin-15 (IL-15) is a cytokine that primarily stimulates the proliferation and cytotoxic function of NK and
CD8+ memory T cells, and has potential as an immunotherapeutic approach for enhancing the antitumor
response.
• Traditionally, recombinant human (rhIL-15) has a short half-life, requires high and frequent doses to achieve
functional responses in vivo, and is associated with toxicities including lymphopenia, neutropenia and increased
aspartate and/or alanine aminotransferase.
NKTR-255
• NKTR-255 is an investigational polyethylene glycol-modified rhIL-15 receptor agonist that optimally engages with
all IL-15R, including the IL-15Rα/IL–2Rβγ complex, to achieve durable and controlled activation of the IL-15
pathway.
• Preclinical studies have demonstrated that in vitro NKTR-255 monotherapy retains IL-15Rα-binding affinity,
induces the proliferation and activation of NK and CD8+ T cells, increases the CD8+ : regulatory T cell ratio and
increases the accumulation and persistence of CD19 chimeric antigen receptor T cells in the bone marrow,
resulting in decreased tumor burden and prolonged survival.
• Studies have also shown that NKTR-255 synergizes with monoclonal antibodies, such as daratumumab, to
enhance antibody-dependent cellular cytotoxicity (ADCC) in cancer models, including multiple myeloma (MM),
lymphoma and solid tumors.
NKTR-255 Phase I trial
• This is a Phase I, open-label, multicenter, dose-escalation and dose-expansion study of NKTR-255 alone or in
combination with daratumumab or rituximab in patients with relapsed/refractory MM, non-Hodgkin lymphoma
(NHL) or indolent NHL (iNHL).
• Eligible patients will have relapsed/refractory MM, NHL or iNHL with documented disease progression on or after
their last regimen, an Eastern Cooperative Oncology Group performance status of ≤ 2 and achieved a partial
response or better to ≥ 1 prior regimen.
• The primary objective of the dose-escalation phase is to evaluate the safety, tolerability, maximum tolerated dose
and recommended Phase II dose of single-agent NKTR-255.
• The primary objective of the dose-expansion phase is to evaluate the safety and tolerability of NKTR-255
monotherapy in patients with relapsed NHL who have progressed on CAR-T therapy or relapsed/refractory MM
or iNHL, NKTR-255 plus daratumumab in patients with relapsed/refractory MM and NKTR-255 plus rituximab in
patients with relapsed/refractory iNHL.
• Approximately 46 and 72 patients will be enrolled in the dose-escalation and dose-expansion phases, respectively.
• Results from this study will inform the optimal dose for future studies of NKTR-255, and may provide an initial
indication of whether NKTR-255, either as monotherapy or in combination with daratumumab or rituximab, has
the potential to address the unmet need for novel agents that can boost NK cell number and function for
hematologic malignancies.
• This trial is expected to enroll at approximately 14 sites in the USA; for participating trial sites, please visit:
https://clinicaltrials.gov and search NCT04136756.
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Phase 1 study protocol:
NKTR-255 as monotherapy or combined
with daratumumab or rituximab in
hematologic malignancies

Key Eligibility Criteria
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Relapsed/refractory MM or NHL
with progressive disease on/after
their last regimen

(&2*36 

Article URL
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Trial registration number
NCT04136756

Response to at least 1 prior
line of treatment

3TUDY /UTCOMES
All patients who received prior
investigational CAR-T are eligible
after confirmation of relapse of their
primary disease

Primary OUTCOMES
Dose-escalation phase: SAFETY AND TOLERABILITY, MTD
and RP2D of NKTR-255 MONOTHERAPY
Dose-expansion phase: safety and tolerability of:
• NKTR-255 monotherapy in patients who have progressed on A
CAR-T therapy with relapsed/refractory MM, NHL or iNHL
• NKTR-255 plus daratumumab in patients with relapsed/refractory
MM
• NKTR-255 plus rituximab in patients with relapsed/refractory iNHL

Patients with MM: measurable disease
GHILQHGE\WKH,0:*FULWHULD ZLWK 
prior lines of therapy with no other
available treatment options

Patients with NHL or iNHL: histologically
confirmed CD19-/CD20-positive disease

Secondary key OUTCOMES
ORR, PK, and PD of NKTR-255 monotherapy and in combination
with daratumumab or rituximab

Study Design and Treatment

˘

DOSE EXPANSIONa

DOSE ESCALATION

COHORT A (n§12)
Relapsed/refractory NHL NKTR-255

Phase 1
COHORT B1 (n§12)

Open label

Increasing
doses of
NKTR-255
(starting dose
1.5ѥg/kg IV
q21d) until the
MTD or RP2D
is reached

Relapsed/refractory MM NKTR-255b

RP2D
characterization
n§6

a

COHORT B2 (n§17)
Relapsed/refractory MM NKTR-255 + daratumumab

b

COHORT C1 (n§12)
Relapsed/refractory iNHL NKTR-255b

COHORT C2 (n§19)
Relapsed/refractory iNHL NKTR-255 + rituximab

Multicenter

During dose expansion
patients will be treated with
NKTR-255 at the RP2D at
either every 21- or
28-day dosing schedule
Patients in Cohorts B1
and C1 who fail to respond
to treatment are permitted
to cross over to the
combination Cohorts B2
and C2, respectively, after
at least one disease
assessment

Glossary
'RVHHVFDODWLRQ Qʜ
'RVHH[SDQVLRQ Qʜ

CAR-T: Chimeric antigen receptor T cell; ECOG PS: Eastern Cooperative Oncology Group Performance Status; IMWG: International
Myeloma :RUNLQJ*URXSL1+/,QGROHQWQRQ+RGJNLQO\PSKRPD,9,QWUDYHQRXVO\000XOWLSOHP\HORPD07'0D[LPXPWROHUDWHGGRVH
1+/1RQ+RGJNLQO\PSKRPD2552EMHFWLYHUHVSRQVHUDWH3'3KDUPDFRG\QDPLFV3.3KDUPDFRNLQHWLFVTG(YHU\GD\V
53'Recommended Phase 2 dose
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