
A Phase II Open Label, Single-Blind, Multicenter, Single-Dose, 
Dose-Escalating Safety and Tolerability Study of Intrathecal Xen2174 in Oncology Patients

Introduction
Subject Objective: To evaluate the safety and tolerability of Xen2174, a 
synthetic conopeptide-based analgesic derived from venom peptide, MrIA. 
Study drug was administered as a single, intrathecal dose in a mixed 
oncology patient population who were either no longer responsive to, 
minimally responsive to, or intolerant of routine analgesic treatment. 

Objectives of the protocol included: 
determination of maximum tolerated 
dose; safety and tolerability; 
pharmacokinetic profiling of plasma 
and CSF; and evaluation of pain
response.

Materials and methods
37 cancer patients with a history of chronic, intractable malignant pain were 
enrolled in this in-hospital study; the diagnosis of cancer could be ongoing or 
in remission. The primary endpoint was safety and tolerability of a single, 
bolus-dose administration of Xen2174, with CSF and plasma 
pharmacokinetics and efficacy analysis as secondary endpoints. 

There was no restriction on type of prior oncology treatment, but only stable 
doses of oral chemotherapy could be co-administered with study drug. The 
chronic pain etiology was diverse, but similar in that it was not adequately 
treated with routine analgesia regimens. 

Maximum Tolerated Dose (MTD) was assessed through a dose escalation 
design that included 10 completed dose levels, from 0.025mg through to 
40mg (Table 1). Each dose escalation was monitored via a review of dose-
limiting toxicities.

Safety was recorded through day 4 post dose via neurological and physical 
assessments, routine laboratory assessments, vital signs, and ECGs. 
Efficacy was recorded through day 4 post dose, primarily via patient rating of 
pain control and secondarily via global evaluation by study personnel. 

Plasma pharmacokinetic sampling was obtained from dosing through day 2 
post dose; 7 patients consented to optional CSF sampling. 

Results
Maximum Tolerated Dose
MTD was established at 30mg after 3 of 6 patients in the 40mg cohort experienced 
dose-limiting toxicities. These were:

• Apnea, Unresponsiveness, Grand Mal Seizure, Postictal State (1 pt.)
• Drug-Induced Aseptic Meningitis (1 pt.)
• Pain NOS (1 pt.)

Adverse Events
From the 37 patients enrolled in Study XC0205, there were a total of 41 treatment-
emergent adverse experiences (AEs) across 17 patients (46%) with either a 
‘possible’ (86%, 35 AEs from 14 patients), ‘probable’ (7%, 3 AEs from 2 patients) or 
‘definite’ (7%, 3 AEs from 2 patients) relationship to the study drug, as assessed by
the site investigators. Of these AEs, most were mild (CTCAE Grade 1: 56%, 23 AEs
from 12 patients), moderate (CTCAE Grade 2: 22%, 9 AEs from 8 patients) or 
severe (CTCAE Grade 3: 20%, 8 AEs from 4 patients) in intensity (Table 2). 
One Grade 4 AE, dysphasia, was reported.  

Table 2. Adverse Events by CTCAE grading (severity) and relationship to study 
drug

Serious Adverse Events
In total there were 12 Serious Adverse Events (SAEs) across 5 patients from 
various dose cohorts. 7 SAEs from 3 patients were considered possibly, probably or 
definitely related to the study drug. Of these 7 related events, 4 events from 2 
patients were classified as nervous system disorders (Unresponsiveness, Grand 
Mal Seizure, Postictal State – 1 patient; Dysphasia – 1 patient). The remaining 
SAEs were split across Infections (Drug-Induced Aseptic Meningitis – 1 patient), 
Psychiatric disorders (Confusion – 1 patient), Respiratory disorders (Apnea – 1 
patient) (Figure 2). Two of the 3 patients with related SAEs were from the 40mg 
dose cohort.

Figure 2. Drug-related serious adverse events by body system classification

Conclusions

• A single bolus intrathecal injection in a mixed oncology patient population
showed Xen2174 to be both safe and tolerated in a dose range from 
0.025mg through to and including 30mg

• Adverse event analysis identified no consistent trends in side effects 

• 78% of all drug related, treatment emergent adverse events were
considered either mild or moderate in severity

• Of the 12 SAEs experienced, 7 SAEs (17% of all related AEs) from 3 
patients were considered related to the study drug. Two of the 3 patients 
were from the 40mg cohort

• PK analysis revealed that both Cmax and AUCinf values increased in a dose-
proportional manner   

• Efficacy results are indicative of both early onset and extended duration of 
action, making Xen2174 an ideal candidate for continued clinical
development
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Figure 1. Conus mamoreus: natural 
source of MrIA (NGVCCGYKLCHOC)

Table 1. Summary of dose escalation strategy and number of patients by 
dose cohort

For further information
Please contact Xenome via email at enquiries@xenome.com
or by phone on +61 7 3720 8055. 

More information on this and related projects can be obtained via 
the company’s website,  www.xenome.com . 

Pharmacokinetics
Plasma PK analysis showed that Cmax and AUCinf values increased with increase in 
dose, in an approximately dose-proportional manner (Figure 3). Maximum plasma 
concentrations occurred at 4 to 10 hours after dosing and the apparent terminal-
phase half lives ranged from about 10 to 24 hours. Overall, the pharmacokinetic 
profile of Xen2174 in plasma likely represents the rate of transfer from the CSF into 
the plasma, rather than the elimination of the drug by systemic clearance processes. 

Figure 3. Relationship between Xen2174 (a) Cmax and (b) AUCinf and Dose (Plasma)

CSF PK analysis on a subset of 7 patients showed that exposure increased with 
increase in dose. Maximum CSF concentrations occurred at 1 hr post dose with the 
exception of one patient with a Tmax of 8 hours. The terminal-phase half lives ranged 
from about 2 to 14 hours and likely reflect the rate of transfer of Xen2174 from the 
CSF to plasma.

Efficacy
Based on analysis of the efficacy assessments (and excluding the NOEL cohort of 
0.025mg), inferential statistics revealed the following:

Changes in Individual patient pain scores from pre-dose baseline:
• Every cohort experienced at least 1 patient with >90% improved primary pain relief 
during the assessment period
• Cohorts 0.125mg, 0.75mg, 2.25mg, 5mg, 10mg, 30mg, 40mg all contained at least 1 
patient who had 100% primary pain relief during the assessment period

Group mean percent change in patient pain scores from pre-dose baseline : 
• Peak pain relief for all dose cohorts was observed between 36 - 96hrs post dose
• All cohorts experienced a reduction in their primary pain at the following time points: 
1hr, 2hr, 4hr, 8hr, 12 hr, 24hr, 48hr, and 96hr
• All cohorts experienced >45% improvement in their primary pain scores across at 
least 1 time point within the first 12 hours post dose

Figure 4. Two examples of patient VAS assessment results (100 point scale), based 
on the question:  How would you assess your current level of cancer pain?

1 (Mild) 2 (Moderate) 3 (Severe) 4 (Disabling) 5 (Death)
1 Not Related 26 8 5 - 39
2 Unlikely 21 4 3 - 1 29
3 Possible 21 7 7 - - 35
4 Probable - 1 1 1 - 3
5 Definite 2 1 - - - 3

Total 70 21 16 1 1 109

All Related 23 9 8 1 0 41
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VAS Pain Rating - Patient 1 from 10mg cohort
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VAS Pain Rating - Patient 3 from 20mg cohort
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Dose Strategy Xen2174 (mg) Patients Enrolled
0.025 1
0.125 4

Starting Dose 0.25 4
0.75 6
2.25 3

5 3
10 3
20 3
30 4
40 6

Dose Escalation

Dose De-Escalation
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