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1. EXECUTIVE	SUMMARY	
 
The sponsor submitted this complete response to the FDA’s Complete Response Letter (CRL) 
dated August 27, 2015 (see the CRL in Appendix).  
 
The CRL letter was issued regarding the proposed dosing regimen of 420 mg once every 2 weeks 
(Q2W) for patients with homozygous familial hypercholesterolemia (HoFH) in the original 
Biologics License Application (BLA). The proposed Q2W dosing regimen was based on 
preliminary results and 120-day safety update of on-going Study 20110271 as part of the original 
BLA. 420 mg once monthly (QM) has been approved in patients with HoFH. 
 
The sponsor addressed deficiencies of the CRL in this submission using the final complete study 
report (CSR) of Study 20110271. 
 
 
 
1.1	 Recommendations	
 
The Office of Clinical Pharmacology/Division of Cardiometabolic and Endocrine Pharmacology 
(OCP/DCEP) has reviewed the clinical pharmacology information of complete response and finds 
it acceptable. 
 
1.2	 Post‐Marketing	Requirements	and	Commitments 	
None.  
 
2. SUMMARY OF CLINICAL PHARMACOLOGY ASSESSMENT 
 
The sponsor proposed both 420 mg QM and 420 mg Q2W dosing regimens for patients with HoFH 
in the original BLA submission. The Q2W dosing regimen in the original BLA was proposed 
based on the interim CSR of Study 20110271. 
 
The Agency issued the CRL for the Q2W dosing regimen with the following clinical deficiency, 
due to the preliminary nature of interim CSR; 
 
 Insufficient clinical data were provided to describe the effect of the 420 mg every two week 

dosage in labeling for the treatment of homozygous familial hypercholesterolemia in patients 
on other lipid-lowering therapies who require additional lowering of LDL-C. Specifically, the 
submitted data were inadequate to describe for providers what incremental benefit, if any, is 
achieved by doubling the dosing frequency of 420 mg once monthly to 420 mg every two weeks. 
Additional information from adequate and well-controlled study(ies) will be required to better 
characterize this dosing regimen. 

 
 
The sponsor addressed deficiencies of the CRL in this complete response using the final CSR.  
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The Study 20110271 was entitled as ‘A multicenter, open-label study to assess the long-term 
safety, tolerability, and efficacy of AMG 145 on LDL-C in subjects with severe familial 
hypercholesterolemia – TAUSSIG’. Objectives of the study were; 
 to characterize the safety and tolerability of long-term administration of AMG 145 among 

subjects with severe familial hypercholesterolemia 
 to characterize the efficacy of long term administration of AMG 145 as assessed by low density 

lipoprotein cholesterol (LDL-C) and non-high density lipoprotein cholesterol (non-HDL-C), 
lipoprotein(a) [Lp(a)], apolipoprotein B (ApoB), total cholesterol/HDL C ratio, 
ApoB/Apolipoprotein A1 (ApoA1) ratio, and response of LDL-C reduction (15% or greater) 
in subjects with severe familial hypercholesterolemia 

 
Initial dosing regimens were Q2W or QM for subjects (12-80 years of age) with or without 
apheresis, respectively (see Figure 1 for the study design). Dose frequency changes were permitted 
at week 12, 24, or other visits with approval under the following rules; 
 discontinue if < 5% LDL-C reduction from baseline and serum unbound proprotein convertase 

subtilisin/kexin type 9 (PCSK9) < 100 ng/mL 
 switch from QM to Q2W if serum unbound PCSK9 was ≥ 100 ng/mL 
 switch from Q2W to QM if subjects on apheresis with ≥ 5% LDL-C reduction from baseline 

and serum unbound PCSK9 < 100 ng/mL 
 

 
Figure 1  Study design and treatment scheme (Source; Figure 8-1, CSR) 
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Reviewer’s comments 
 

Evolocumab concentrations were increased (Figure 2) and thus PCSK9 concentrations were 
decreased when dosing frequency was increased (i.e., from 420 QM to 420 mg Q2W) (Figure 3). 
The reduction in PCSK9 was expected as the dose frequency change (QM to Q2W) was allowed 
for subject with a high PCSK9 concentration (i.e., ≥100 ng/mL). However, there was no apparent 
change in LDL-C reduction during the dosing frequency change (Figure 4). Corresponding 
relationships among evolucumab, PCSK9 and LDL-C concentrations in adolescent subjects with 
age ≥12 and <18 (n=14; 4 and 10 with and without apheresis, respectively) were similar (Figure 
5, Appendix) to those of adults (n=106 HoFH; 34 and 72 with and without apheresis, respectively, 
and n=194 severe FH; 27 and 167 with and without apheresis). 

In the clinical pharmacology review for the original BLA, it was concluded that the exposure-
response relationship was already in the plateau following QM dosing based on the interim study 
report as follows (see Dr. Sury Sista’s review for further details in DARRTS dated on June 1, 
2015.); 

 “The 420 mg Q2W regimen appears to offer little additional benefit (~6% addition reduction in LDL-
C) to HoFH patients. An analysis of the distribution of the average LDL-C concentrations over the 
duration of the treatment for (a) those patients that did not switch, (b) before the switch and (c) after 
the switch for those patients that changed their dosing frequency, showed that patients that did not up-
titrate were responding better than those that required titration. There was a mild numerical lowering 
(6%) in the mean LDL-C concentrations in patients who up-titrated. At the individual level there was 
a sustaining of effect, but not much improvement was noted. Further, exposure-response data were not 
available in the HoFH populations. However, the relationship in the HeFH population suggests that 
the exposures from the QM dose are already in the plateau of the response curve and that dosing higher 
amounts will not likely provide additional benefit. From an efficacy perspective, the 420 mg Q2W 
regimen does not appear to offer much additional benefit and from a safety perspective, there may be 
an insufficient amount of data in patients who received 420 mg Q2W.” 

 “it appears that with the 420 mg Q2W dose aligned with biweekly apheresis, there is negligible 
evolocumab loss after apheresis, and trough levels are associated with sufficient post apheresis 
concentrations to maintain PCSK9 suppression.” 

 

Additional exposure data obtained after 12 weeks in the final CSR (descriptive summary in Table 
1, Appendix) supports the conclusions of exposure-response in the original BLA review. There 
was no new proposed labeling related to the clinical pharmacology information in this submission.  
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Figure 2 Evolocumab concentration (Evo, ng/mL)-time (Time in weeks) profiles over the treatment period in 

representative adult subjects with dosing frequency change 

 
Figure 3 Relationship between PCSK9 (PCSK9, ng/mL) and evolocumab concentration (Evo, ng/mL) in 

representative adult subjects with dosing frequency change 
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Figure 4 Relationship between LDL-C (LDLC, mg/dL) and PCSK9 (PCSK9, ng/mL) in representative adult 

subjects with dosing frequency change Note; it is expected a positive correlation between PCSK9 and 
LDL-C concentrations if the exposure-response relationship is not in the plateau. 

 
2.3 Outstanding Issues 
 
None. 
 
2.4 Summary of Labeling Recommendations 
There are no labeling comments reflecting trial designs, results and latest labeling guidances 
from the clinical pharmacology perspectives: 
 
Current labeling; 
HoFH: 420 mg once monthly 
 
Proposed labeling; 

 with HoFH: 
o The initial recommended dosage of REPATHA is 420 mg once monthly administered subcutaneously. 
o The dosage can be increased to 420 mg every 2 weeks if a clinically meaningful response is not achieved in 

12 weeks. 
o Patients on lipid apheresis may initiate treatment with 420 mg every 2 weeks to correspond with their 

apheresis schedule. Administer REPATHA after the apheresis session is complete. 
 

12.1 Mechanism of Action 
Evolocumab is a human monoclonal IgG2 directed against human proprotein convertase subtilisin kexin 9 (PCSK9). 
PCSK9  binds to  the low-density lipoprotein 
(LDL) receptor (LDLR) on the surface of hepatocytes to promote ,  LDLR degradation 
within the liver  . By inhibiting the binding of PCSK9 
to LDLR, evolocumab increases the number of LDLRs available to clear LDL from the blood, thereby lowering 
LDL-C levels. 

LDL-C vs. PCSK9 by dosing frequency in adult w/o apheresis
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3. APPENDICES 
 
3.1 Complete Response Letter by the Agency dated August 27, 2015 

 

Reference ID: 4739666Reference ID: 4772571

(b) (4)



9 
 

 

Reference ID: 4739666Reference ID: 4772571



10 
 

 

Reference ID: 4739666Reference ID: 4772571



11 
 

 

 

Reference ID: 4739666Reference ID: 4772571



12 
 

 

  

Reference ID: 4739666Reference ID: 4772571



13 
 

Table 1 Descriptive Statistics of Serum Unbound Evolocumab Concentration-Time Data (Source; Table 
11-2, CSR) 

Evolocumab 420 mg QM in subjects with HoFH 

 

Evolocumab 420 mg Q2W in subjects with HoFH 

 

Reference ID: 4739666Reference ID: 4772571



14 
 

 

Evolocumab 420 mg QM in subjects with Non-HoFH Severe FH 
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Figure 5 Representative profiles of evolocumab (ng/mL)-time (week) (upper), PCSK9 
(ng/mL) vs. evolocumab (ng/mL) (middle), and LDL-C (LDLC, mg/dL) vs PCSK9 
(PCSK9, ng/mL) in adolescent subjects with dosing frequency change  
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