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Introduction
•  Docetaxel-based therapies are the standard of care for patients with second/third 

line (2L/3L) epidermal growth factor receptor (EGFR) wild-type non-small cell lung 
cancer (NSCLC).

•  In first line (1L) patients with EGFR wild-type NSCLC, response rates to 
platinum-based chemotherapy vary from 20–40%,1 with increases to 55–67% 
following the addition of programmed death-1 (PD-1)/programmed death-ligand 1 
(PD-L1) inhibitors.2,3

•  As many patients (>60%) experience progressive disease, there remains an unmet 
need for effective and tolerable treatments for 2L/3L advanced or metastatic NSCLC.4

•  Recent Phase 3 studies assessing PD-1/L1 inhibitors combined with tyrosine kinase 
inhibitor or anti-TIGIT, and novel antibody-drug conjugate agents, failed to show an 
overall survival (OS) benefit in this population vs. docetaxel. 

•  Plinabulin is a first-in-class agent that activates the adaptive and innate immune 
system via inducing dendritic cell (DC) maturation, with the potential to overcome 
immunotherapy resistance.5–7

Patient baseline demographics and characteristics 
•  Between 30th of November 2015 and 6th of January 2021, 559 patients were 

enrolled and randomized to either docetaxel + plinabulin (n=278) or docetaxel + 
placebo (n=281) (Table 1).

OS benefit after long-term OS follow-up 
•  A sustained OS benefit was demonstrated in the ITT population after long-term 

follow-up for further 24-months beyond final database lock:
 − Median OS 10.8 months in the docetaxel + plinabulin vs. 9.3 months in the 
docetaxel + placebo (hazard ratio [HR] 0.81, p=0.027; Figure 2).

 − In patients with non-squamous NSCLC, median OS 11.4 months in docetaxel + 
plinabulin (n=154) vs. 8.8 months in docetaxel + placebo (n=178) 
(HR 0.72, p=0.0078).

Reduced neutropenia and G-CSF use
•  The incidence of any grade neutropenia was lower in the docetaxel + plinabulin arm 

vs. the docetaxel + placebo arm (142 [51.8%] vs. 196 [70.5%] patients).
•  Incidence of Grade 4 neutropenia was significantly lower in the docetaxel + 

plinabulin vs. docetaxel + placebo arm on Day 8 Cycle 1 (difference -22.54%; 95% 
confidence interval [CI]: -28.89, -16.18; p<0.0001) and Day 8 in all cycles (difference 
-28.45; 95% CI: -34.62, -22.27; p<0.0001) (Figure 4). 

•  Hospital admission due to febrile neutropenia was lower in the docetaxel + plinabulin 
arm (7 [2.6%] vs. 14 [5.0%] patients).

Gastrointestinal (GI) TEAEs 
•  Patients in the docetaxel + plinabulin arm reported more Grade 3 or 4 GI TEAEs 

compared to patients in the docetaxel + placebo arm (16.8% vs. 2.9%), with higher 
rates of Grade 3 or 4 diarrhea (8.8% vs. 1.1%) and vomiting (2.2% vs. 0.4%).

•  The trial protocol was amended to increase infusion time from 30 to 60 minutes and 
allowed prophylactic anti-diarrhea medication, which reduced Grade 3 and 4 GI 
TEAEs; bowel obstruction (8.1% to 4.3%), diarrhea (14.0% to 5.5%), and nausea 
(2.3% to 0.6%).

•  Nearly all patients with bowel obstruction/ileus recovered and these patients had 
similar OS to the rest of the population. 

Improved quality of life (QoL)
•  Exploratory analysis showed better QoL based on Q-TWiST in the docetaxel + 

plinabulin arm (Figure 6), with a clinically meaningful gain to control of 18.5% 
(p=0.0393).

•  In the docetaxel + plinabulin arm, 16 (6.0%) patients used docetaxel for ≥12 cycles 
vs. 9 (3.0%) patients in the docetaxel + placebo arm.

Transient hypertension/increase blood pressure
•  A higher percentage of patients had increased blood pressure in the docetaxel + 

plinabulin arm compared with the docetaxel + placebo arm (33.9% vs. 5.8%). 
•  Grade 3 events occurred more frequently in the docetaxel + plinabulin arm vs. the 

docetaxel + placebo arm (50 [18.2%] vs. 8 [2.9%] patients); there were no events of 
Grade ≥4. 

•  Both diastolic and systolic blood pressure increased following plinabulin infusions 
and returned to baseline on Day 1 and Day 8 of each cycle (Figure 5).

•  The observed hypertension was transient and most incidences resolved within 
4–6 hours. 

•  Only 34 (12.4%) patients in the docetaxel + plinabulin arm and 4 (1.4%) patients 
in the docetaxel + placebo arm had hypertension or increased blood pressure that 
required medication intervention.

•  Only 2 (0.7%) patients (both in the docetaxel + plinabulin arm) required dose 
reduction due to increased blood pressure.

•  Post-hoc analysis showed reduced granulocyte-colony stimulating factor (G-CSF) 
use in the docetaxel + plinabulin arm (152 [56%] patients) compared with the 
docetaxel + placebo arm (182 [66%] patients) and at cycles 1 to 4 (Table 4).

Safety 
•  Similar percentages of patients experienced ≥1 TEAE; 99.6% and 99.3% in the 

docetaxel + plinabulin and docetaxel + placebo arms, respectively (Table 3).

Results

Efficacy summary 
•  In the final intention to treat (ITT) analysis plinabulin significantly improved OS, PFS 

and ORR (Table 2). 

Methods
Study Design
•  DUBLIN-3 (NCT02504489) was a single blind, randomized, Phase 3 trial in 

58 centers in the United States (US), China and Australia (Figure 1).
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Conclusions
•  Plinabulin is a first-in-class small molecule agent with potent real-time dendritic 

cell maturation activity for a durable anti-cancer benefit.
 − The addition of plinabulin to standard of care docetaxel therapy significantly 
improved OS, PFS, ORR and 2- and 3- year OS rates.

 − Additional 24-month follow-up data indicated sustained survival benefit. 
•  Docetaxel + plinabulin combination is well tolerated, with decreased severe 

neutropenia and improved QoL compared with docetaxel + placebo.
 − Plinabulin significantly decreased the incidence of Grade 4 neutropenia. 
 − Increased blood pressure following plinabulin infusion was transient and 
most patients did not require anti-hypertensive medication. 

 − GI events were manageable with dose adjustments or supportive care.
•  Docetaxel + plinabulin combination has a favorable benefit/risk ratio and 

could be considered a new therapy option for 2L/3L treatment in patients 
with advanced or metastatic EGFR wild-type NSCLC.

* Patients were randomized in a 1:1 ratio; randomization was stratified by region (Asia/non-Asia), prior line (2L or 3L), Eastern Co-operative Oncology Group 
(ECOG; 0–1/2), prior PD-1/PD-L1 (yes/no).
2L/3L, second/third line; EGFR, epidermal growth factor receptor; IV, intravenous; N, total number of patients randomized; NSCLC, non-small cell lung cancer; 
R, randomization. 

Figure 1. DUBLIN-3 study design
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Figure 3. Summary of Grade 3 or 4 exposure-adjusted AE rates (safety population)
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Figure 4. Patients with ANC <0.5 x 109/L on Day 8 of Cycle 1 and Day 8 in all cycles 
(ITT population)
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Non-squamous or squamous NSCLC PFS

Stage IIIb/IV ORR

ECOG ≤2 DoR

Disease progression during or after 
treatment with one or two platinum-
containing regimens

Proportion of patients without severe 
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was permitted Grade 4 neutropenia
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ECOG, Eastern Co-operative Oncology Group; n, number of patients, N, total number of patients; PD-1, programmed cell death protein 1; 
PD-L1, programmed death ligand 1. 

Table 1. Baseline demographics and characteristics
Docetaxel + placebo

N=281
Docetaxel + plinabulin

N=278
Median age, years (range) 60 (25, 85) 61 (37, 82)
Sex, n (%)

Male 207 (73.7) 199 (71.6)
Female 74 (26.3) 79 (28.4)

Tumor histology, n (%)
Non-squamous 178 (63.3) 154 (55.4)
Squamous 100 (35.6) 120 (43.2)
Missing 3 (1.1) 4 (1.4)

ECOG, n (%)
0 44 (15.7) 40 (14.4)
1 225 (80.1) 229 (82.4)
2 11 (3.9) 9 (3.2)
Missing 1 (0.4) 0 (0.0)

Regional distribution, n (%)
Asian 245 (87.2) 243 (87.4)
Western 36 (12.8) 35 (12.6)

Cancer Stage, n (%)   
IIIB 41 (14.6) 50 (18.0)
IV 236 (84.0) 224 (80.6)

Received prior PD-1/PD-L1 
therapy, n (%)  57 (20.3) 49 (17.6) 

Lines of prior therapy, n (%)
First-line 212 (75.4) 204 (73.4)
Second-line 69 (24.6) 74 (26.6)

Previous radiotherapy, n (%) 84 (29.9) 87 (31.3)
Previous surgery, n (%) 138 (49.1) 123 (44.2)

G-CSF, granulocyte-colony stimulating factor; n, number of patients; N, total number of patients.

Table 4. G-CSF use in each treatment cycle
Treatment cycle Docetaxel + plinabulin Docetaxel + placebo

Any cycle, n/N (%) 152/274 (55.5) 182/278 (65.5)
Cycle 1 111/274 (40.5) 141/278 (50.7)
Cycle 2 70/220 (31.8) 125/242 (51.7)
Cycle 3 47/160 (29.4) 71/155 (45.8)
Cycle 4 39/134 (29.1) 55/127 (43.3)

Safety data was analyzed using descriptive statistics. 
n, number of patients; N, total number of patients; N/A, not applicable; TEAE, treatment-emergent adverse event. 

Table 3. Overall summary of TEAEs (safety population)
Docetaxel 
+ placebo
(N=278)

Docetaxel 
+ plinabulin 

(N=274)
Any TEAE, n (%) 276 (99.3) 273 (99.6)

Grade 1 13 (4.7) 12 (4.4)
Grade 2 49 (17.6) 56 (20.4)
Grade 3 85 (30.6) 141 (51.5)
Grade 4 119 (42.8) 52 (19.0)
Grade 5 (death) 10 (3.6) 12 (4.4)
Serious 92 (33.1) 115 (42.0)
Leading to docetaxel modification 108 (38.8) 135 (49.3)
Leading to plinabulin modification N/A 164 (59.9)
Leading to permanent discontinuation of docetaxel 30 (10.8) 34 (12.4)
Leading to permanent discontinuation of plinabulin N/A 34 (12.4)

*Central lab radiography review.
CI, confidence interval; DoR, duration of response; HR, hazard ratio; ITT, intention to treat; M, months; N, total number of patients; OS, overall survival; 
ORR, overall response rate; PFS, progression-free survival.

Table 2. Efficacy summary

ITT Population
Docetaxel 

+ plinabulin 
(N=278)

Docetaxel 
+ placebo 
(N=281)

p-value HR (95% CI)

OS (median) 10.5 M 9.4 M 0.0399 0.82 (0.68, 0.99)
OS (mean) 15.1 M 12.8 M 0.0332
PFS* (median) 3.3 M 2.8 M 0.0174 0.79 (0.66, 0.96)
PFS* (mean) 4.9 M 4.0 M 0.0250
ORR* (%) 14.0 8.5 0.0404
DoR (median) 8.3 6.1 0.0606 0.56 (0.30, 1.03)

Figure 2. Long-term OS (ITT population)
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Docetaxel + plinabulin (n=278)
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187 (12) 100 (22) 55 (27) 27 (34) 19 (35) 10 (38) 10 (38) 5 (42) 4 (42) 2 (44) 0 (46)

HRs and two-sided 95% CIs were estimated with a Cox proportional hazards model with treatment as the only covariate.
CI, confidence interval; HR, hazard ratio; ITT, intention to treat; n, total number of patients; OS, overall survival. 

Figure 6. Docetaxel + placebo (A) Q-TWiST QoL after treatment with docetaxel + 
plinabulin (B)
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Figure 5. Mean change in (A) diastolic and (B) systolic blood pressure by time point

*1: pre-dose docetaxel; *2: end of infusion docetaxel; *3: pre-dose plinabulin; *4: end of infusion plinabulin; *6: 30 minutes post dose plinabulin; *8: 60 
minutes post dose plinabulin.
C, cycle; CI, confidence interval; D, study day.
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DoR, duration of response;  ECOG, Eastern Co-Operative Oncology Group; NSCLC, non-small cell lung cancer; OS, overall survival; 
ORR, overall response rate; PFS, progression-free survival; Q-TWIST, Quality-adjusted time without symptoms of disease progression or toxicity; 
Quality-adjusted time without symptoms of disease progression or toxicity; SAE, serious adverse events; TEAE, treatment-emergent adverse events.


