
0 1 2
0

50

100

150

Week

TNF
✱✱✱✱

✱

✱

pg
/m

L

NT-I7, a long-acting interleukin-7, promotes expansion of CD8+ T cells and NK cells and immune activation in patients 
with newly diagnosed high-grade gliomas after chemoradiation
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Background

Lymphopenia is common after chemoradiation for treatment of high-
grade gliomas (HGG) and is associated with reduced survival1.
Interleukin-7 (IL-7) promotes T-cell maturation and proliferation and is
inappropriately low in lymphopenic patients with HGG2. We previously
demonstrated that first-in-class long-acting IL-7, NT-I7 (efineptakin alfa),
reverses lymphopenia and improves survival in murine glioma models3.
This study reports the correlative immune changes after NT-I7 treatment
in patients with newly diagnosed HGG in a Phase I/II clinical trial.

Methods

Enrolled patients had newly diagnosed HGG treated with concurrent 
radiotherapy (RT) and temozolomide (TMZ) plus adjuvant TMZ every 4 
weeks. NT-I7 was administered intramuscularly 1 week after completion of 
RT/TMZ and then every 12 weeks, for up to 4 total doses. Phase I utilized 
the 3+3 design to identify the maximum tolerated dose (MTD). Phase II is 
a double-blinded, placebo-controlled study with 10 patients in each arm. 
Phase I is completed with 19 patients and results are shown here. Immune 
profiling of patients from the Phase I study was performed on peripheral 
blood with multiparametric flow cytometry and multiplex cytokine analysis.

Study Design and Enrollment

Dose Level NT-I7
(µg/kg)

1 60

2 120

3 240

4 360

5 540

6 720

Figure 3. Effect of NT-I7 on cytokine production, with significant 
increases in TNF and CXCL-9. (*p≤0.05; **p ≤ 0.001; ***p ≤0.0001; 
****p ≤0.00001)

Conclusions

NT-I7 is well tolerated in patients with high grade gliomas. The maximum tolerated dose (MTD) was determined at 720µg/kg.
NT-I7 increased ALC, especially NK cells and T Memory Stem Cells (TSCM), a self-renewing population with superior antitumor activity
when compared to other memory T cell subsets. Additionally, the increases in key cytokines and chemokines suggest immune activation.
As expected, CD127 is rapidly down regulated after treatment with NT-I7, likely due to internalization.
Phase II enrollment and additional immune profiling correlates are ongoing.
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Figure 1. Clinical Response and Adverse Events. The study duration (months)
and clinical status of each patient are summarized in the swimming lane plot.
Adverse events are listed in the table. Dose-limiting toxicities* were observed at
960µg/kg, and the maximally tolerated dose (MTD) was designated at 720µg/kg. At
the time of the analysis, 4 out of 6 patients receiving the MTD are stable and
continue in the study.

Months

960 µg/kg 

720 µg/kg 

540 µg/kg 

240 µg/kg 

120 µg/kg 

60 µg/kg 

Figure 2. NT-I7 treatment increases peripheral absolute 
lymphocyte counts (ALC) despite adjuvant TMZ.
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Figure 5. Despite adjuvant TMZ, NT-I7 treatment leads to 
significant increases in A) CD4+ and CD8+ T cells and B) the T 
memory stem cell subset (TSCM). C) NT-I7 treatment also 
increases NK cell subsets (CD56dim and CD56bright NK cells). 
(*p≤0.05; **p ≤ 0.001; ***p ≤0.0001; ****p ≤0.00001)

For questions regarding NT-I7, please 
contact science@neoimmunetech.com

Adverse 
Event 

60 µg/kg 
n=1 (%)

120 µg/kg
n=1 (%)

240 µg/kg
n=3 (%)

540 µg/kg
n=6 (%)

720 µg/kg
n=6 (%)

960 µg/kg
n=2 (%)
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Any 
grade
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3

Any 
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Injection 
site 

reaction

1 
(100)

0 1 (100) 0 1 (33) 0 2 (33) 0 1 (17) 0 2 
(100)

0

Pyrexia 0 0 0 0 0 0 1 (17) 0 0 0 1 (50) 0

Flu like 
symptoms

0 0 0 0 0 0 2 (33) 0 2 (33) 0 1 (50) 0

Rash 1 
(100)

0 0 0 0 0 0 0 0 0 2 
(100)

0

Fatigue 0 0 0 0 1 (33) 0 1 (17) 0 0 0 2 
(100)

0

ALT 
increased

0 0 0 0 0 0 2 (33) 0 0 0 1 (50) 1 (50)*

AST 
increased

0 0 0 0 0 0 2 (33) 0 0 0 0 0

Nausea 0 0 1 (100) 0 0 0 1 (17) 0 1 (17) 0 1 (50) 0

Muscle 
weakness

0 0 0 0 0 0 1 (17) 1 (17) 2 (33) 0 1 (50) 0

Pain 0 0 0 0 0 0 0 0 0 0 0 1 (50)*
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Figure 4. CD127 (IL-7Rα) expression decreased across all cell 
types by week 1 and recovers to baseline levels by week 4 (left). 
CD127 expression at baseline (right). 
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