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Canakinumab PK 
 
The exposure of canakinumab was not influenced by disease. The PK parameters of Canakinumab 
remain constant with time and are dose proportional. In patients with TRAPS, HIDS/MKD, and 
crFMF: 
 
 The PK of canakinumab is linear and the exposure parameters, AUC and Cmax, increased in 
proportion to dose over the dose range from 150 mg to 300 mg (or 2 mg/kg to 4 mg/kg in patients ≤40kg) 
when administered as a subcutaneous injection. 
 
 Serum clearance of canakinumab and its volume of distribution were dependent on bodyweight at 
baseline. For a typical 70 kg person, the estimated clearance of canakinumab was 0.16 L/day. The 
corresponding volume of distribution at steady state was 5.82 L. The half-life (T1/2) of canakinumab was 
approximately 25.2 days. 
 
 The key pharmacokinetic parameters of canakinumab such as clearance and volume of distribution 
were not impacted by age (≥ 2 yrs) and albumin level at baseline after correction for the subject’s 
bodyweight. 
 
 Pop PK analysis suggested that exposure parameters (such as AUC and Cmin) were comparable 
across age groups (≥2 yrs) following subcutaneous administration of canakinumab 2 mg/kg or 4 mg/kg 
every 4 weeks in Periodic Fever Syndrome (PFS) patients with body weight ≤40kg. 
 
Canakinumab exposure in pediatric patients younger than 2 years of age  
 
The exposure of canakinumab in pediatric patients younger than 2 years of age was assessed in 
response to a clinical consult. Since observed serum concentration of canakinumab in PFS patients 
younger than 2 years of age was not available (Table 9), pediatric data from previous submissions in 
CAPS and SJIA was utilized. The observed Ctrough values of canakinumab at Week 16 for CAPS and 
SJIA patients younger than 2 years were collected and compared with those from other age groups (2 
to < 4 years, 4 to < 6 years and 6 to < 8 years) as shown in Figure 1.  The results showed the observed 
Ctrough values of canakinumab were comparable across age groups. It appears that the PK of 
canakinumab in patients younger than 2 years is not significantly different from those older than 2 
years under the same weight based dosing regimen (see section 2.3.2 for details). The numbers of 
CAPS and SJIA patients in <2 years group, 2 to < 4 years group, 4 to < 6 years group and 6 to <8 
years group are 5, 9, 10 and 7 respectively. Note that there is only 1 subject who is less than 6 months 
old. For additional information regarding safety and disease progression in pediatric patients younger 
than 2 years, see medical review.  
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2 Question-Based Review (QBR) 
 

2.1 General Attributes 

2.1.1. What are the highlights of the chemistry and physico-chemical properties of the drug 
substance, and the formulation of the drug product? 
 
Chemistry and Physico-Chemical Properties: Canakinumab (INN) is a fully human monoclonal antibody 
(IgG1/κ) directed against human interleukin-1 beta (IL-1β), developed to bind and neutralize the excess IL-
1β produced in some inflammatory diseases. It does not cross-react with human IL-1α or with IL-1 receptor 
antagonist (IL-1Ra). Canakinumab prevents the binding of endogenous human IL-1β to its cognate receptor 
on the surface of its target cells, thus functionally neutralizing its pro-inflammatory bioactivity in diseases 
like Muckle-Wells Syndrome. 

 
It is comprised of two 447-(or 448-) residue heavy chains and two 214-residue light chains, with a 
molecular mass of 145k Daltons. Both heavy chains of ACZ885 contain N-linked oligosaccharide chains 
attached to the protein backbone at Asn(298). 
 
Formulation: Sterile, single-use 6-mL, glass vial containing 180 mg of ILARIS as a lyophilized 
powder for reconstitution. 

2.1.2. What are the approved therapeutic indication, dosage and route of administration? 
Indication: 
ILARIS® is currently approved for the treatment of Cryopyrin-Associated Periodic Syndromes (CAPS), in 
adults and children 4 years of age and older (including: Familial Cold Autoinflammatory Syndrome (FCAS) 
and Muckle-Wells Syndrome (MWS)) and for the treatment of active Systemic Juvenile Idiopathic Arthritis 
(SJIA) in patients aged 2 years and older.  

Dosage and Route of Administration: 

 150 mg for CAPS patients with body weight greater than 40 kg and 2 mg/kg for CAPS patients 
with body weight greater than or equal to 15 kg and less than or equal to 40 kg. For children 15 to 40 kg 
with an inadequate response, the dose can be increased to 3 mg/kg. Administer subcutaneously every 8 
weeks. 
 

 4 mg/kg (with a maximum of 300 mg) for SJIA patients with a body weight greater than or equal 
to 7.5 kg. Administer subcutaneously every 4 weeks. 

 

 The proposed dose in this submission for the new indications is “150 mg for TRAPS, 
HIDS/MKD, and FMF patients with body weight greater than 40 kg and 2 mg/kg for patients with 
body weight less than or equal to 40 kg.  
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2.2 General Clinical Pharmacology 

2.2.1. What are the clinical pharmacology and clinical trials used to support the proposed claims? 
Three efficacy supplements were submitted to the BLA125319 to seek approval for the additional 
indications for ILARIS® (canakinumab) in adults and children 2 years of age and older. Phase II and III 
studies conducted primarily to determine the appropriate canakinumab dosing regimen and to establish 
the efficacy and safety of canakinumab in patients with the Periodic Fever Syndromes TRAPS 
(Supplement 85), HIDS/MKDS(Supplement 86), and crFMF(Supplement 87) and also included 
evaluation of canakinumab serum concentrations. 

The supplements contain the following clinical pharmacology studies in addition to the clinical studies 
in PFS patients (Table 1):  

o Updated popPK (ACZ885n-popPK) and exposure-response analysis (ACZ885N-PKPD) based 
on study N2301. 

o Study 2104 to demonstrate bioequivalence  
 

Three open - label Phase 2 studies in crFMF and TRAPS patients (Studies DTR01, D2204 and D2203) 
were conducted where a dose of 150 mg or 2 mg/kg sc q4w was shown to be effective. In a Phase 2 
study, a higher dose with a longer interval (300 mg or 4 mg/kg q6w) was demonstrated to be effective in 
HIDS/MKD patients (Study D2402). See Table 2 and medical review for details. 
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Table 1. List of clinical studies 

 

(Source: Table 2-1, Summary of Clin Pharm) 
 
Table 2. Efficacy summary of open label, uncontrolled phase 2 studies 

Study Indication Dose regimen Efficacy summary 
D2203 TRAPS 

N=20 
150 mg (2 mg/kg for < 40 kg) sc 
q4w, option of a single up titration 
of 300 mg (4 mg/kg for < 40 kg) sc at 
Day 8 

19/20(95% ) patients  achieved a 
complete or almost complete response on 
Day 15 

D2402 HIDS/MKD 
N=9 

300 mg (4 mg/kg for < 40 kg) sc q6w, 
option to up-titrate to 450 mg sc q6w 

9/9(100% ) patients achieved primary 
outcome. The median number of flares per 
patient decreased from 5 (range: 3-12) 
during the 6-month historical period to 0 
(range: 0-2) during the 6-month treatment 
period 

D2204 CrFMF 
N=7 

150 mg (2 mg/kg for < 40 kg) sc 
q4w, option to up-titrate to 300 mg (4 
mg/kg for < 40 kg) sc q4w 

6/7(85.7% ) patients  achieved ≥50 % 
reduction in attack rate in the 3 month 
treatment phase 

DTR01 CrFMF 
N=9 

150 mg (2 mg/kg for < 40 kg) sc q4w, 
option to up-titrate to 300 mg (4 mg/kg 
for < 40 kg) sc 
q4w 

9/9(100% ) patients  
achieving ≥50 % reduction in attack rate 
in the 3 month treatment phase 

(Source: Reviewer summary) 
 
The clinical data pivotal to the current application is derived from study N2301, a double blind, 
randomized, placebo controlled study in patients with TRAPS, HIDS/MKD, or cfFMF. A total of 181 
patients, with 56 pediatric patients (2 to 18 years) were randomized to treatment. 
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The phase 3 study (N2301) consists of 3 randomized cohorts (crFMF, HIDS/MKD and TRAPS) and 4 
study epochs. Epoch 2 is a randomized treatment epoch of 16 weeks (patients were randomized to 
canakinumab 150 mg Q4W or to placebo) which provided efficacy and safety data in double-blind 
placebo-controlled parallel-arm setting. The patients received the first sc injection at baseline and 
returned to the site every 4 weeks to receive injection for total of 16 weeks. Between Day 8 and 28, if 
experienced persistent “mild”, “moderate”, or “severe” disease activity for both treatment and placebo 
arms, the patient had the option to have add-on sc injection of canakinumab (150 mg for patients > 40 kg 
or 2 mg/kg for patients ≤ 40 kg). Afterwards, the patients randomized to canakinumab 150 mg (or 2 
mg/kg for patients ≤ 40 kg) Q4W who received add-on injection received 300 mg Q4W (or 4 mg/kg for 
patients ≤ 40 kg), and the patients randomized to placebo arm received add-on injection received 150 
mg Q4W (or 2 mg/kg for patients ≤ 40 kg). Overall, approximately one-third of HIDS/MKD and 
TRAPS patients and 16% of crFMF patients required up-titration to canakinumab 300 mg q4w between 
Day 8 and 28 for resolution of their index flare. 

Canakinumab provided statistically significant benefit over placebo with respect to the primary 
endpoint, the proportion of complete responders as defined by patients who resolved their index disease 
flare at Day 15 and had no new disease flare over 16 weeks of treatment from the time of resolution of 
index flare (Table 3). 

 

Figure 2.  Study design for N2301 screening (Epoch 1) and randomized treatment (Epoch 2) 
(Source: Figure 9-2, CSR N2301) 
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Table 3. Primary analysis: comparison between treatment groups for the proportion of responders after 
16 weeks by cohort (Full analysis set) 

 

(Source: Table 4-1, clinical overview) 

2.2.3. What are the PK characteristics of Canakinumab in PFS patients? 
The pharmacokinetics characteristics of Canakinumab in healthy volunteers, CAPS, and SJIA patients 
were previously reviewed by Dr. Srikanth Nallani, Dr. Hao Zhu and Dr. Liang Zhao in the original BLA 
submission and supplement 062.  
 
In this current submission, it was found that canakinumab pharmacokinetics was similar across different 
disease population including, CAPS, SJIA and PF Syndromes when comparing their bodyweight-
normalized clearance.  
 
 The PK of canakinumab was linear with no evidence of time dependency in clearance in patients 
with TRAPS, HIDS/MKD, and crFMF. 
 
 Serum clearance of canakinumab and its volume of distribution were dependent on bodyweight 
at baseline. The estimated serum clearance of canakinumab was 0.16L/day in patients with TRAPS, 
HIDS/MKD, and crFMF (with typical bodyweight of 70 kg). The corresponding volume of distribution 
at steady state was 5.82 L. The half-life (T1/2) of canakinumab in patients with TRAPS, HIDS/MKD, 
and crFMF was approximately 25.7 ± 6.5 days. 
 
 The key pharmacokinetic parameters of canakinumab such as clearance and volume of 
distribution were not impacted by age above 2 years old and albumin level at baseline in patients with 
TRAPS, HIDS/MKD, and crFMF after correction for the subject’s bodyweight (see section 2.2.5, 
albumin and age are not covariates in the final PK model). 
 

 Pop PK analysis suggested that exposure parameters (such as AUC and Cmin) were 
comparable across age groups following subcutaneous administration of canakinumab 2 mg/kg 
or 4 mg/kg every 4 weeks in PFS patients with body weight ≤40kg (Figure 3). 
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*Serum concentration of canakinumab was not collected in the two patients <2 yrs (ID 16053, 16086). Only IL‐1β 

information was collected for these two patients in the study. The estimated AUCtau is based on model prediction.    

Figure 3.  Estimated steady state AUCtau in PFS patients ≤40kg, by age group, under 2mg/kg dose 

 (Source: Reviewer analysis based on sponsor’s data  

 \\cdsesub1\evsprod\bla125319\0224\m5\datasets\acz885n-poppk\analysis\legacy\programs\project-indiv.txt) 

2.2.4. What are the PD characteristics of canakinumab in patients? 
Canakinumab binding to human IL-1β neutralizes its bioactivity and results in the formation of a 
canakinumab-IL-1β complex. Since the complex is cleared slower than the free IL-1β, an increase in 
total IL-1β indicating successful binding is observed in crFMF, HIDS/MKD and TRAPS patients in 
Study N2301 (Figure 5). 
 
Baseline IL-1β levels were generally higher in HIDS/MKD patients (Figure 4). There was an observed 
separation between the 150 mg (2 mg/kg) and 300 mg (4 mg/kg) dose levels of median IL-1β levels 
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(Figure 5). With the small sample size, variability in time to up titration and up-titration being driven 
by clinical responsiveness, direct assessment of the doses against each other is not appropriate in this 
trial. 
 
Canakinumab treatment was associated with a decrease of IL-1β-induced downstream mediators 
including the acute phase proteins CRP and SAA (Figure 6, Figure 7). This adds to the evidence that 
canakinumab neutralizes the activity and down - regulates the production of IL-1β in vivo. 
 
                        

 

    Figure 4.  Total IL-1beta level at randomization visit 

(Source: Figure 3-1, Clinical overview) 
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 Figure 5.  Total IL-1beta median level over time for initially randomized canakinumab patients 

(Source: Figure 3-2, Clinical overview) 
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Figure 6.  CRP values by visit and cohort, Epoch 2 (Full analysis set) 

 (Source: Figure 4-2, Clinical overview) 

                                

 

 

Figure 7. SAA values by visit and cohort, Epoch 2 (Full analysis set) 

 (Source: Figure 4-3, Clinical overview) 
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2.2.5. What are the key results from the population PK analysis? 
For major conclusions based on the pop PK analysis, see section 2.2.3. 

The PK-binding model previously developed in CAPS was used to describe the pharmacokinetics of 
canakinumab in crFMF, HIDS/MKD, and TRAPS patients based on pooled data from one Phase III 
study (N2301) in crFMF, HIDS/MKD and TRAPS patients, one proof-of-concept (PoC) study ( D2203) 
in TRAPS patients and previously used data in CAPS patients. The dosing regimens in two studies were 
150 mg Q4W for patients > 40 kg and 2 mg/kg for patients ≤ 40 kg with the option of 300 mg or 4 
mg/kg in case of flare. The drug was given subcutaneously. The sampling time is predose, 2 weeks, 4 
weeks and every 4 weeks after that until the end of the study.  

The PK binding model is a dynamic drug-ligand binding and turnover model developed based on the 
schematic: 
 
ACZ885 + IL-1β ↔ ACZ885-IL-1β complex 
 
This can occur either in the tissue interstitial fluid space, where IL-1β is released, or in the plasma. The 
model also includes diffusion-exchange of canakinumab and IL-1β between the peripheral and 
plasma compartments, plus elimination rates for free canakinumab, free IL-1β and the canakinumab -IL-
1β complex from the plasma space.  A schematic of the PK-binding model is depicted in Figure 8.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
CLD Clearance from serum of canakinumab [L/day]  
CLX Clearance of complex, in the model, CLX=CLD 
VD Volume of distribution of the central, serum compartment of canakinumab or IL‐1β [L] 
VP Volume of distribution of the peripheral, tissue fluid compartment of canakinumab or IL‐1β [L] 
PSD Permeability‐surface area coefficient for exchange between plasma and peripheral compartment for canakinumab 
(free and complex) [L/day] 
ka Absorption rate constant for s.c. administration [1/day] 
F Bioavailability (refers to s.c. bioavailability for canakinumab) [%] 
CLL Clearance of uncomplexed ligand, IL‐1β [L/day] 
RLI Production or release rate of uncomplexed ligand, IL‐1β [ng/day] 
PSL Permeability‐surface area coefficient of uncomplexed ligand, IL‐1β [L/day] 
KD Equilibrium dissociation constant for binding of ACZ885 to IL‐1β [nM] 

Figure 8. PK-binding model for canakinumab (ACZ885) and IL-1β. 
(Source:  Figure 1-1, Sponsor’s ACZ885 CAPS extension modeling report) 
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Due to sparse dataset, only the following parameters were estimated from the model as shown in Table 
4 and the rest of the parameters were fixed to the values reported in Table 5 and Table 6 from the 
Sponsor’s ACZ885 CAPS extension modeling report. 

 

Table 4. Estimated values of selected parameters of the PK-binding model in patients with crFMF, TRAPS, 
and HIDS/MKD (studies D2203 and N2301, n=205) 

 

(Source: Sponsor’s response to information request submitted on 06/03/2016, Page 4, Table 2-1) 
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Table 5. Final estimates of model parameters for CAPS patients 

 

(Source: the Sponsor’s ACZ885 CAPS extension modeling report, Page 21, Table 9-1) 
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Table 6. Absorption rate and bioavailability parameters for all product types (mean ± SEM) 

 

(Source: the Sponsor’s ACZ885 CAPS extension modeling report, Page 22, Table 9-2) 

The exposure of canakinumab was not influenced by disease.  For a typical 70 kg person, the estimated 
clearance of canakinumab was estimated to be 0.16 L/day in PFS patients, comparable to that in other 
indications. The corresponding volume of distribution at steady state was ~ 5.82 L. The estimated 
half-life (T1/2) of canakinumab was ~25 days. The clearance and volume of distribution were 
dependent on body weight in an allometric relationship. 

2.2.6. Is the proposed dosing regimen justified by the exposure-response for both efficacy and 
safety? 
The canakinumab starting dose (150 mg or 2 mg/kg sc q4w for patients ≤ 40 kg) selected for Phase 
III study N2301 was reasonable.  The dose selection is supported by the results of the dose- ranging 
Phase II studies.  Further evidence supporting this dosing regimen, particularly with respect to 
safety, was provided from approved indications including CAPS, which also belongs to the group 
of periodic fever syndromes.  
 
A dosing schedule of 150 mg or 2 mg/kg sc q4w was demonstrated to be effective in 3 open - 
label Phase 2 studies in crFMF and TRAPS patients (Studies DTR01, D2204 and D2203, Table 7). 
In a Phase 2 study, a higher dose with a longer interval (300 mg or 4 mg/kg q6w) was 
demonstrated to be effective in HIDS/MKD patients (Study D2402, Table 7). 
 
Table 7.  Efficacy summary of open label, uncontrolled phase 2 studies 

Study Indication Dose regimen Efficacy summary 
D2203 TRAPS 

N=20 
150 mg (2 mg/kg for < 40 kg) sc 
q4w, option of a single up titration 
of 300 mg (4 mg/kg for < 40 kg) sc at 
Day 8 

19/20(95% ) patients  achieved a 
complete or almost complete response on 
Day 15 

D2402 HIDS/MKD 
N=9 

300 mg (4 mg/kg for < 40 kg) sc q6w, 
option to up-titrate to 450 mg sc q6w 

9/9(100% ) patients achieved primary 
outcome. The median number of flares per 
patient decreased from 5 (range: 3-12) 
during the 6-month historical period to 0 
(range: 0-2) during the 6-month treatment 
period 

D2204 CrFMF 
N=7 

150 mg (2 mg/kg for < 40 kg) sc 
q4w, option to up-titrate to 300 mg (4 
mg/kg for < 40 kg) sc q4w 

6/7(85.7% ) patients  achieved ≥50 % 
reduction in attack rate in the 3 month 
treatment phase 
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DTR01 CrFMF 
N=9 

150 mg (2 mg/kg for < 40 kg) sc q4w, 
option to up-titrate to 300 mg (4 mg/kg 
for < 40 kg) sc 
q4w 

9/9(100% ) patients  
achieving ≥50 % reduction in attack rate 
in the 3 month treatment phase 

(Source: Reviewer summary) 

 
Canakinumab provided statistically significant benefit over placebo with respect to the primary 
endpoint, the proportion of complete responders as defined by patients who resolved their index disease 
flare at Day 15 and had no new disease flare over 16 weeks of treatment from the time of resolution of 
index flare (Table 8). 

No new risks were identified for canakinumab in the Study N2301 patient population. The profile of the 
identified and potential risks in crFMF, HIDS/MKD, and TRAPS cohorts in Study N2301 Epoch 2 and 
Epochs 2-4 is consistent with that of the known safety profile in CAPS patients. See medical review for 
details for efficacy and safety assessment. 

Table 8. Primary analysis: comparison between treatment groups for the proportion of responders after 
16 weeks by cohort (Full analysis set) 

 

(Source: Table 4-1, clinical overview) 

The sponsor performed some exposure response analyses for efficacy and safety endpoints for the 
treatment phase (Epoch 2) of the phase 3 study N2301. However, due to the complicated study design, 
the PK metrics used in the analysis may not reflect the exposure at the time of events (such as flare). The 
response guided dose up-titration happens before the PK reaches steady state, and the analysis cannot 
differentiate the time effect (longer duration of therapy) vs the dose effect (up-titration of dose).  

In the  exposure response analysis for safety, While mean neutrophil levels decreased following 
canakinumab treatment, this did not translate into a higher occurrence of notable abnormalities (CTC 
grade ≥1) with increased concentrations of canakinumab. Likewise, the occurrence of notable 
abnormalities for lymphocytes count, leukocytes and platelets count did not increase with canakinumab 
concentrations either (Figure 9). 

Overall, exposure-response analyses provided limited information regarding dose selection, and the 
benefit of up-titration is inconclusive. 
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Neutrophil 

 
Predicted canakinumab concentration 

Probability of Neutrophil CTC grade≥1 

 
Predicted canakinumab concentration 

Probability of lymphocyte<LLN 

 
Predicted canakinumab concentration 

Probability of leukocytes CTC grade≥1 

 

Predicted canakinumab concentration 
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Probability of platelet CTC grade≥1 

Predicted canakinumab concentration 

 

Figure 9. Safety endpoints vs concentration of canakinumab  

(Source: Figure 5-8, 5-9, 5-10, 5-11, 5-12) 

2.3 Intrinsic Factors 

2.3.1. What was the impact of demographic covariates on Canakinumab exposure? 
The primary demographic covariates that were explored for correlation with canakinumab exposure 
were weight, age, sex, ethnicity,  albumin, and disease state. Based on the population PK analysis of 
CAPS, SJIA and PFS patients, weight was found to be a significant covariate. In PFS patients, an 
increase in bodyweight (from 9.6 to 169.8 kg) yielded an increase in canakinumab clearance. 
Therefore, dosing based on a per kilogram basis is justified. 
 
There are no other covariates that warrant dose adjustment. 
 
Disease Status 
The estimated individual clearances were generally consistent across all disease conditions in 
Periodic Fevers Syndromes. As shown in Figure 10, the individual estimates of clearance from the 
population PK model are similar among the indication groups.  
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Indication: 1=CAPS; 2=crFMF; 3=HIDS/MKD; 4=TRAPS. 
“Relative clearance” is based on post‐hoc empirical Bayes estimates and is given relative to the clearance of CL=0.14 L/day 
in a “typical subject” (e.g. a value of 0.1 indicates a 10% relative increase in clearance). The left‐most whisker represents 5th 
and the right‐most whisker represents 95th percentile. The left border of the box represents 1st quartile (25%), the middle 
line is the second quartile (median), and the right border of the box is the 3rd quartile (75%). 
 
Figure 10.  Relative clearance by indication group (after adjusting for bodyweight) 
(Source: Figure 5-12, POPPK ACZ885N report) 
 
Body Weight 
The dosing for patients in higher bodyweight group (>40 kg) was fixed dosing (150 mg q4w) and for 
patients in lower bodyweight group (≤40 kg) was body weight based dosing (2 mg/kg q4w). When 
stratified by bodyweight, approximately 20% higher exposure was predicted for trough concentrations at 
week 16 for the higher bodyweight group (> 40 kg) when given 150 mg q4w vs. the lower bodyweight 
group (≤ 40 kg) given 2 mg/kg q4w (Figure 11).  Comparable Cmin and AUC exposure were expected 
across all the weight groups in patients (≤ 40kg) using the same weight based dose (such as 2 mg/kg, 
Figure 12). As the dose of canakinumab can be up- titrated based on clinical response for individual PFS 
patient, and there is significant overlap in the exposure for patients using fixed dose (>40 kg) and weight 
based dose (≤ 40kg),  the proposed dosing regimen is reasonable.  
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Figure 12.  Estimated steady state AUCtau in PFS patients by weight group. AUCtau is estimated for 
150mg dose in patents >40kg, and 2mg/kg  in patients ≤40kg 

(Source: Reviewer analysis based on sponsor’s data  \\cdsesub1\evsprod\bla125319\0224\m5\datasets\acz885n-
poppk\analysis\legacy\programs\project-indiv.txt) 

Pediatric patients 
The body-weight normalized canakinumab clearance did not show any significant trend under different 
age groups. Comparable exposure were expected across all the age groups (≥2 yrs) with body weight ≤ 
40 kg, with the weight based dosing regimen (Figure 3). 
 
Renal Impairment and Hepatic Impairment patients 
 
No formal PK study was performed in patients with impaired hepatic or renal function, as it is known 
that the majority of IgG elimination occurs via intracellular catabolism.  
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There were no severely renal impaired subjects included in the Periodic Fever Syndromes 
(TRAPS, HIDS/MKD, and crFMF) studies. Prior clinical data in CAPS showed that no dose adjustment 
is needed in patients with renal impairment. 

2.3.2. What was the Canakinumab exposure in pediatric patients younger than 2 years of age 
compared to pediatric patients older than 2 years of age? 
The Canakinumab exposure in pediatric patients younger than 2 years was comparable to that in 
pediatric patients older than 2 years. The conclusion was drawn based on the comparison of observed 
concentrations at week 16 across different age ranges by pooling all the PK information from current 
and previous submission. 

In current submission, the Applicant proposed to give canakinumab to patients 2 years of age and older 
based on the phase 3 study, in which the majority of the patients are equal to or older than 2 years. To 
investigate the pharmacokinetics of canakinumab in patients younger than 2 years, the information from 
CAPS, SJIA patients and non-randomized patients from current submission were pooled together 
assuming no PK difference across indications. The baseline characteristics of these patients are listed in 
Table 9. 

Table 9. Baseline characteristics of patients younger than 2 years taken canakinumab  

Patient ID  Weight (kg)  Age (Years) Dosing Regimen Indications PK information 

42002  8.1  0.5 2 mg/kg Q8W CAPS Yes 

42004  11.4  1.2 2 mg/kg Q8W CAPS Yes 

42007  6.2  0.2 2 mg/kg Q8W CAPS Yes 

42012  7.5  0.5 2 mg/kg Q8W CAPS Yes 

42016  8.3  1.0 2 mg/kg Q8W CAPS Yes 

42017  7.5  0.5 2 mg/kg Q8W CAPS Yes 

73030  9.7  1  4 mg/kg Q4W SJIA Yes 
16053  6.4  1  4 mg/kg Q4W HIDS/MKD No 
16086  9.8  1  2 mg/kg Q4W HIDS/MKD No 

(Source: The Reviewer’s analysis) 

The observed Ctrough values of canakinumab at Week 16 for CAPS and SJIA patients younger than 2 
years were collected and compared with those from other age groups (2 to < 4 years, 4 to < 6 years and 6 
to < 8 years) as shown in Figure 13.  The concentrations were dose normalized concentrations 
(normalized to dose of 2 mg/kg) according to the dosing regimen given last visit as patients may have 
dose adjustment during the treatment. Although there were 7 patients younger than 2 years had PK 
information but only 5 of them have observed concentrations at week 16.  The numbers of CAPS and 
SJIA patients in 2 to < 4 years group, 4 to < 6 years group and 6 to <8 years group are 9, 10 and 7 
respectively (Table 10). The results showed the observed Ctrough values of canakinumab were 
comparable across age groups. It appears that the PK of canakinumab in patients younger than 2 years is 
not significantly different from those older than 2 years under the same weight based dosing regimen.  
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However, it is worth noting that the variability of canakinumab concentrations is relative big in some 
age groups. A possible explanation is that the dose may be adjusted not long before Week 16 and steady 
state was not achieved yet for those patients. 

To conclude, the PK of canakinumab in patients younger than 2 years shows similar behavior as 
compared to that in patients with older. See medical review for additional information for patients 
younger than 2 years, such as safety, and disease progression.  

2.3.3. What were the immunogenicity findings for Canakinumab? What was the impact of 
immunogenicity on exposure and/or safety? 
Overall the incidence of ADA is low in PFS patients. The incidence of treatment related anti-
canakinumab antibodies was < 1% in crFMF, HIDS/MKD and TRAPS patients across all Phase 2 
and 3 studies. No patient had neutralizing antibodies. No anti-drug antibodies (ADA) were detected 
in any patient in Study N2301. Two patients (1 crFMF and 1 TRAPS) in the Phase 2 studies had 
treatment-emergent ADA, with no link to adverse events (AEs), loss of efficacy or change in PK.  
 

2.4      Extrinsic Factors 

2.4.1 What are the drug-drug interactions? 
No formal clinical drug interaction studies between canakinumab and other medicinal products have 
been performed. Based on pop-PK analysis, Colchicine co-medication had no impact on 
pharmacokinetics of canakinumab in patients with Periodic Fever Syndromes. 
 
There were approximately 87% of crFMF patients who took colchicine co-medication during Epoch 2 in 
study [Study N2301]. Effect of concomitant colchicine was assessed by estimating relative changes on 
canakinumab clearance in the final population PK model. The ratio of the two estimated clearances were 
0.98 and the corresponding 95% CI was within 20% (0.9-1.07). 

2.5 General Biopharmaceutics 

2.5.1. Were the active moieties in the plasma appropriately identified and measured to assess 
pharmacokinetic parameters? 
 
The ACZ885 was assessed based on a based on a competitive Enzymatic Linked ImmunoSorbent Assay (ELISA) 
with an LLOQ of 100 ng/mL. (validation report BxSD RS710569 / CP105398). A purified anti-idiotype anti-
ACZ885 antibody is coated on the microtiterplate. Serum samples (calibration, quality control (QC) or test 
samples) and biotin-labelled ACZ885 are simultaneously incubated and compete for binding to the anti-idiotype 
anti-ACZ885 antibody. Non-bound material is removed by washing. Bound biotinylated-ACZ885 is detected by 
incubating horseradish peroxidase-conjugated Streptavidin with Ophenylenediamine dihydrochloride (OPD) as 
substrate. The reaction is terminated by addition of acid and absorbance is measured at 490/650 nm.  

All bioanalytical PK assays meet the regulatory criterion, with the intra-day or inter-day accuracy and precision 
did not deviate by more than ± 20.0% (± 25.0% at the lower limit of quantitation (LLOQ, 100 ng/mL) and the 
upper limit of quantitation (ULOQ, 4000 ng/mL)). 
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Pharmacokinetic properties are similar in Periodic Fever Syndromes (CAPS, TRAPS, HIDS/MKD, FMF) and SJIA 

pediatric populations. In patients less than 2 years of age  , the exposure of canakinumab were comparable 

to older age groups with the same weight based dose. 

In CAPS patients, peak concentrations of canakinumab occurred between 2 to 7 days following single 

subcutaneous administration of ILARIS 150 mg or 2 mg/kg in pediatric patients. The terminal half‐life ranged 

from 22.9 to 25.7 days, similar to the pharmacokinetic properties observed in adults.  

In SJIA, exposure parameters (such as AUC and Cmax) were comparable across age groups from 2 years of age 

and above following subcutaneous administration of canakinumab 4 mg/kg every 4 weeks. 

In TRAPS, HIDS/MKD, and FMF exposure parameter trough concentrations were comparable across age groups 

from 2 to less than 20 years following subcutaneous administration of canakinumab 2 mg/kg every 4 weeks. 
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Studies and Analysis  
3. Is the appropriate pharmacokinetic information 
submitted? 

Yes ☐No ☐N/A  

4. Has the applicant made an appropriate attempt to 
determine reasonable dose individualization 
strategies for this product (i.e., appropriately 
designed and analyzed dose-ranging or pivotal 
studies)? 

Yes ☐No ☐N/A 

 

5. Are the appropriate exposure-response (for desired 
and undesired effects) analyses conducted and 
submitted as described in the Exposure-Response 
guidance? 

Yes ☐No ☐N/A 

 

6. Is there an adequate attempt by the applicant to use 
exposure-response relationships in order to assess the 
need for dose adjustments for intrinsic/extrinsic 
factors that might affect the pharmacokinetic or 
pharmacodynamics? 

Yes ☐No ☐N/A 

 

7. Are the pediatric exclusivity studies adequately 
designed to demonstrate effectiveness, if the drug is 
indeed effective? 

☐Yes ☐No N/A 
 

General  
8. Are the clinical pharmacology and 
biopharmaceutics studies of appropriate design and 
breadth of investigation to meet basic requirements 
for approvability of this product? 

Yes ☐No ☐N/A 

 

9. Was the translation (of study reports or other study 
information) from another language needed and 
provided in this submission? 

☐Yes No ☐N/A 
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