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1.2 Study objectives and endpoints 
Study objectives and endpoints are listed in Table 1-1 below. 

 

Table 1-1 Objectives and related endpoints 
Objective(s) Endpoint(s) 
Primary objective(s) Endpoint(s) for primary 

objective(s) 

• To assess the efficacy of q4wx3 i.a. injections of 
LNA043 vs. no injections of LNA043, in regenerating 
articular cartilage tissue (TA1 vs. TA2) 

• Change in cartilage volume in the 
index region measured by MRI at 
Day 197 

• To assess the efficacy of a single i.a. injection of 
canakinumab vs. placebo in relieving OA pain (TA4 vs. 
TA2) 
 

• Change in Knee injury and 
Osteoarthritis Outcome Score 
(KOOS) Pain subscale at Day 85  

Secondary objective(s) Endpoint(s) for secondary 
objective(s) 

• To assess the safety and tolerability of q4wx3 i.a. 
injections of LNA043, a single i.a. injection of 
canakinumab and a single injection of canakinumab 
followed by q4wx3 i.a. injections of LNA043 (TA1, TA3, 
TA4) relative to placebo to canakinumab/no LNA043 
injections (TA2) 

• Systemic and local Adverse 
Events (AEs) 
Electrocardiograms (ECGs) 
Vital signs 
Hematology, blood chemistry and 
urinalysis 

• To assess the potential immunogenicity of q4wx3 i.a. 
injections of LNA043 (TA1 and TA3) 

• Anti-LNA043 antibodies in serum, 
at Day 15, 43, 85, 197 and 365 

• To assess endogenous ANGPTL3, and PK of LNA043, 
after q4wx3 i.a. injections of LNA043 and after a single 
i.a. injection of canakinumab followed by q4wx3 i.a. 
injections of LNA043 (TA1 and TA3) 

• ANGPTL3 serum concentrations 
ANGPTL3 synovial fluid 
concentrations 
LNA043 PK profile in serum 
(Cmax, Tmax, AUC) 

• To assess the efficacy of a single i.a. injection of 
canakinumab followed by q4wx3 i.a. injections of 
LNA043 vs. a single i.a. injection of canakinumab, in 
regenerating articular cartilage (TA3 vs. TA4) and vs. 
only q4wx3 ia. injections of LNA043 (TA3 vs. TA1) 

• Change in cartilage volume and 
thickness of the index region 
measured by MRI at Day 197 and 
Day 365 

• To assess the efficacy of q4wx3 i.a. injections of 
LNA043 vs. no injections of LNA043, in regenerating 
articular cartilage (TA1 vs. TA2) 

• Change in cartilage thickness of 
the index region measured by 
MRI at Day 197 
Change in cartilage volume and 
thickness of the index region 
measured by MRI at Day 365 
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2 Statistical methods 

2.1 Data analysis general information 
The primary analysis of the effect of canakinumab on change in KOOS Pain subscale will be 
conducted after all participants have completed Day 85 (Week 12) or discontinued prior to Day 
85 (Week 12). The primary analysis of the effect of LNA043 on change in cartilage volume 
will be conducted after all participants have completed Day 197 (Week 28) or discontinued 
prior to Day 197 (Week 28). The final analysis will be conducted on all participant data at the 
time the trial ends. Any data analysis carried out independently by the investigator should be 
submitted to Novartis before publication or presentation. 
The analyses (including the interim analyses) will be performed in-house by Novartis, and will 
be carried out using SAS software, Version 9.4 or higher.  

2.1.1 General definitions  
Baseline is defined as the assessments collected pre-dose on Day 1, except for MRI for which 
baseline data will be collected at Screening 2. 

2.2 Analysis sets 
For all analysis sets, participants will be analyzed according to the study treatment(s) received. 
The full analysis set (FAS) will include all participants that received any study drug. 
The safety analysis set will include all participants who received any study drug.   
The PK analysis set will include all participants who received any study drug, and has at least 
one available valid (i.e. not flagged for exclusion) PK concentration measurement, and for 
whom there is no protocol deviations with impact on PK data. 
The PD (pharmacodynamics) analysis set will include all participants with available PD data 
and no protocol deviations with relevant impact on PD data. 
The secondary PD analysis set will include all participants with available PD data and no 
protocol deviations with relevant impact on PD data and pain analysis. 
The IG analysis set will include all participants with at least one available valid (i.e. not flagged 
for exclusion) IG measurement, who received any study drug and no protocol deviations that 
impact on IG data. 

2.3 Patient disposition, demographics and other baseline 
characteristics 

2.3.1 Patient disposition 
Patient disposition will be summarized descriptively by treatment arm for the FAS. 

2.3.2 Demographics and other baseline characteristics 
Demographic and other baseline data will be listed and summarized descriptively by treatment 
arm for the FAS. 
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Categorical data will be presented as frequencies and percentages. For continuous data, mean, 
standard deviation, median, minimum, and maximum will be presented. For selected parameters, 
25th and 75th percentiles will also be presented. 
Relevant medical histories and current medical conditions at baseline will be listed by system 
organ class and preferred term. 

2.4 Treatments (study treatment, rescue medication, concomitant 
therapies, compliance) 

2.4.1 Study treatment / compliance 
The Safety set will be used for the analyses below.  
Dose administration will be listed by treatment arm, date and time. 

2.4.2 Prior, concomitant and post therapies 
Concomitant, rescue and prohibited medications, as well as significant non-drug therapies prior 
to and after the start of the study treatment will be listed and summarized according to the 
Anatomical Therapeutic Chemical (ATC) classification system, by treatment arm. A summary 
table displaying the frequency (n, %) of the use of Basic Pain Medications and Other Pain 
Medications per week till Day 85 (Week 12) will be provided.  

2.5  Analysis supporting primary objectives 
This study has two co-primary objectives. 
The primary objective for canakinumab (TA4) is to assess its efficacy vs. placebo (TA2) in 
relieving OA pain in participants with symptomatic knee OA with inflammation. 
The primary objective for LNA043 (TA1) is to assess its efficacy vs. no injection (TA2) in 
regenerating the articular cartilage in patients with symptomatic knee OA with inflammation. 

2.5.1 Primary endpoint 
The primary efficacy variable for canakinumab is the change from baseline in KOOS, pain 
subscale at Day 85 (Week 12). KOOS has a total of 42 items grouped in 5 subscales. 
Standardized answer options are given and each question gets a score from 0-4. A normalized 
score (100 indicating no symptoms and 0 indicating extreme symptoms) is calculated for each 
subscale. 
The primary efficacy variable for LNA043 is the change from baseline in cartilage volume in 
the index region at Day 197 (Week 28). The index region comprises three cartilage subfields: 
femur medial anterior, central and posterior. The cartilage volume in the index region is 
calculated as the sum of the three individual subfield volumes. 
The PD analysis set will be used for the analyses below.  
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2.5.2 Statistical hypothesis, model, and method of analysis  
The primary efficacy variable for canakinumab, change from baseline in KOOS pain subscale, 
will be summarized descriptively by treatment arm. 
The primary efficacy variable for LNA043, change from baseline in cartilage volume in the 
index region, will be summarized descriptively by treatment arm. 
Summary statistics will include mean, standard deviation, median, minimum, and maximum. 

2.5.3 Handling of missing values/censoring/discontinuations 
Missing data will not be imputed. 

2.6 Analysis supporting secondary objectives 

2.6.1 Secondary endpoints 
The secondary efficacy objectives for LNA043 are as follows: 

• To assess the efficacy of q4wx3 i.a. injections of LNA043 after i.a. injection of placebo 
(TA1) vs q4wx3 i.a. injections of LNA043 after i.a. injection of canakinumab (TA3) in 
regenerating the articular cartilage in participants with symptomatic knee OA with 
inflammation. The variables associated with this objective is change from baseline in 
cartilage volume and change from baseline in cartilage thickness in the index region at 
Days 197 (Week 28) and 365 (Week 52).  

• To assess the efficacy of q4wx3 i.a. injections of LNA043 (TA3) vs no LNA043 
injections (TA4) in regenerating the articular cartilage in participants with symptomatic 
knee OA with inflammation after both trial arms (i.e. TA3 and TA4) have been 
administered with an i.a. injection of canakinumab to relieve OA pain. The variables 
associated with this objective are change from baseline in cartilage volume and change 
from baseline in cartilage thickness in the index region at Days 197  (Week 28) and 365  
(Week 52). 

• To assess the efficacy of q4wx3 i.a. injections of LNA043 (TA1) vs no LNA043 
injections (TA2) in mantaining or regenerating the articular cartilage in participants with 
symptomatic knee OA with inflammation. The variables associated with this objective 
are change from baseline in cartilage volume at Day 365  (Week 52) and change from 
baseline in cartilage thickness at Days 197  (Week 28) and 365  (Week 52) in the index 
region. 

• To assess a single i.a. injection of canakinumab followed by q4wx3 i.a. injections of 
LNA043 vs. q4wx3 i.a. injections of LNA043 after i.a. injection of placebo (TA3 vs. 
TA1), in participants with symptomatic knee OA with inflammation in relieving OA 
pain. The variables associated with this objective is change from baseline in the numeric 
rating scale (NRS) pain and in KOOS pain subscale at Day 15, 29, 43, 57, 71, 85, 197, 
365 (Weeks 2, 4, 6, 8, 10, 12, 28, 52). 

• To assess a single i.a. injection of canakinumab followed by q4wx3 i.a. injections of 
LNA043 vs. q4wx3 i.a. injections of LNA043 after i.a. injection of placebo (TA3 vs. 
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TA1), in participants with symptomatic knee OA with inflammation in improving 
functions of daily living over time. The variable associated with this objective is change 
from baseline in KOOS function daily living subscale at Day 15, 29, 43, 57, 71, 85, 197, 
365 (Weeks 2, 4, 6, 8, 10, 12, 28, 52). 

The secondary efficacy objectives for canakinumab are as follows: 

• To assess the efficacy of canakinumab (TA4) vs placebo (TA2) on synovitis in 
participants with symptomatic knee OA with inflammation at Day 85 (Week 12). The 
variable associated with this objective is change from baseline in synovitis level 
measured from Ktrans by DCE-MRI at Day 85 (Week 12). 

• To assess the efficacy of canakinumab (TA4) vs placebo (TA2) in participants with 
symptomatic knee OA with inflammation in relieving OA pain. The variables associated 
with this objective is change from baseline in the numeric rating scale (NRS) pain and 
in KOOS pain subscale at Day 15, 29, 43, 57, 71, 85, 197, 365 (Weeks 2, 4, 6, 8, 10, 12, 
28, 52). 

• To assess the efficacy of canakinumab (TA4) vs placebo (TA2) in participants with 
symptomatic knee OA with inflammation in improving functions of daily living over 
time. The variable associated with this objective is change from baseline in KOOS 
function daily living subscale at Day 15, 29, 43, 57, 71, 85, 197, 365  (Weeks 2, 4, 6, 8, 
10, 12, 28, 52). 

• To assess the efficacy of a single i.a. injection of canakinumab followed by q4wx3 i.a. 
injections of LNA043 vs. a single i.a. injection of canakinumab only (TA3 vs. TA4), in 
participants with symptomatic knee OA with inflammation in relieving OA pain. The 
variables associated with this objective is change from baseline in the numeric rating 
scale (NRS) pain and in KOOS pain subscale at Day 15, 29, 43, 57, 71, 85, 197, 365 
(Weeks 2, 4, 6, 8, 10, 12, 28, 52). 

• To assess the efficacy of a single i.a. injection of canakinumab followed by q4wx3 i.a. 
injections of LNA043 vs. a single i.a. injection of canakinumab only (TA3 vs. TA4), in 
participants with symptomatic knee OA with inflammation in improving functions of 
daily living over time. The variable associated with this objective is change from 
baseline in KOOS function daily living subscale at Day 15, 29, 43, 57, 71, 85, 197, 365  
(Weeks 2, 4, 6, 8, 10, 12, 28, 52). 

2.6.2  Statistical hypothesis, model, and method of analysis 
The variables described in Section 2.6.1 will also be summarized descriptively by treatment 
arm similarly to the primary endpoints. 

2.6.3 Handling of missing values/censoring/discontinuations 
Missing data will not be imputed. 

2.7 Safety analyses 
For all safety analyses, the safety analysis set will be used. All listings and tables will be 
presented by treatment group.  
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6 Appendix 

Rule of exclusion criteria of analysis sets  
The analysis sets and protocol deviation codes are related as follows: 
Table 1  Protocol deviations that cause subjects to be excluded 

Deviation 
ID 

Description of Deviation Exclusion in Analyses 

INCL01 No informed consent form is signed prior 
to study assessments performed 

Excluded from all analysis sets 

INCL07 Primary source of pain throughout the 
body is not due to OA in the target knee, 
and no Widespread Pain Index (WPI) 
score of ≤4 

Excluded from secondary PD 
analysis set 

EXCL07 Any diagnosis of inflammatory arthritis or 
connective tissue disease or other 
systemic condition that might confound 
assessment of OA 

Excluded from PD analysis set 

EXCL08 Presence of: septic arthritis, reactive 
arthritis, recurrent clinical episodes of 
pseudogout or articular fracture or other 
local conditions 

Exclude from PD analysis set 
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