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Office of Drug Evaluation-I: Decisional Memorandum 
 

Date: December 21, 2017 
From: Ellis F. Unger, MD 

Director 
Office of Drug Evaluation-I 
Office of New Drugs 
Center for Drug Evaluation and Research  

To: File 
Subject: Office Director Decisional Memo 
New Drug Application (NDA) #: 209360 
Applicant: La Jolla Pharmaceutical Company, Inc. 
Date of Submission: June 29, 2017 
PDUFA Goal Date: February 28, 2018 
Proprietary Name: 
Established (USAN) Name: 

GiaprezaTM 
(human) angiotensin II 

Dosage Forms/ Strengths: 2.5 mg/mL; 5 mg/2 mL 
Indication: “GIAPREZATM  is a vasoconstrictor to increase blood pressure in 

adults with septic or other distributive shock. 
Action: Approval 
 
 
I concur with the memoranda and reviews of the Division Director and Cross Disciplinary Team Leader 
for this application, and will approve this new drug application today.  It is clear that angiotensin-II 
increases blood pressure to a significant extent in patients with septic or other distributive shock.  I do, 
however, wish to add and/or emphasize a few points that were not highlighted in the reviews.  
 
• The principal study (ATHOS-3, described below) demonstrates unequivocally that angiotensin-II 

increases mean arterial pressure (MAP) in patients with shock.  Enrolled patients were described as 
having “catecholamine-resistant hypotension,” defined in the protocol as requiring a summed 
catecholamine dose of > 0.2 µg/kg/min (norepinephrine equivalent dose) for 6 to 48 hours, to 
maintain a MAP between 55-70 mmHg.  It is not clear, however, whether higher doses of 
catecholamines would have increased MAP to the 75 mmHg target; i.e., patients were not 
necessarily on maximum doses of the other vasopressors at the time of randomization.  Thus, the 
effect of angiotensin-II when added to maximum doses of other vasopressors is unknown, and a 
variation of this text has been added to the package insert (Section 14). 

• Patients requiring > 500 mg of hydrocortisone (or equivalent) daily, patients with a history of asthma 
or bronchospasm, and patients with Raynaud’s phenomenon were excluded from participation in 
the study.  The review team was unable to find a rationale for these exclusions, based on anticipated 
actions of the drug.  (Ideally, these exclusions would have been removed from the protocol prior to 
initiation of the study, unless supported by a reasonable rationale.)  Having had these exclusions in 
place in the study protocol, however, we will communicate them in Section 14 of labeling. 

• The protocol required that patients have central venous access for at least the initial 48 hours of 
study, but was silent with respect to access after 48 hours.  The drug was given via peripheral line in 
another study.  There are no adverse events mentioning extravasation of drug (extravasation of 
catecholamines can cause local tissue damage).  The Division has discussed that matter with the 
applicant, and the package insert will note that the drug was given predominantly via central 
intravenous line in ATHOS-3, .  
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Benefit-Risk Assessment 

 
Benefit-Risk Summary and Assessment 

As noted in Dr. Rose’s summary, the demonstration of benefit is based on a single, multinational, 
randomized, placebo-controlled trial in 344 adults with distributive shock and persistent hypotension, 
defined as patients who had been adequately volume resuscitated and who required a total catecholamine 
dose > 0.2 µg/kg/min for 6 to 48 hours to maintain a MAP of 55-70 mmHg.  Patients were randomized 1:1 to 
receive angiotensin-II or placebo by the central intravenous route.  The test drugs were to be titrated to 
achieve and maintain a MAP of ≥ 75 mmHg.  Doses of vasopressors were to be held constant at their baseline 
infusion rates.  The 1° endpoint assessed the proportions of “responders” at 3 hours.  Responders were 
defined as patients who achieved a MAP of ≥ 75 mmHg or an increase of ≥ 10 mmHg from baseline.  
Response rates were 70% in the angiotensin-II group (114 of 163 subjects) and 23% in the placebo group (37 
of 158 subjects), p<0.0001. 
 
As noted by Dr. Rose, the study has many of the characteristics of a single adequate and well-controlled study 
that could, by itself, provide evidence of effectiveness, as outlined in FDA’s 1998 Guidance for Industry: 
“Providing Clinical Evidence of Effectiveness for Human Drugs and Biological Products.”  The effect size (47% 
absolute increase) is large and clinically meaningful on its face.  The results are statistically persuasive, and 
robust to any type of exploration.  Positive results were observed across sites in the U.S., Canada, and 
Australia, and across other important baseline demographic and disease subsets.  The population studied 
seems generalizable to the US population at large. 
 
Although all recognize that MAP is not a measure of how patients feel, there is the belief that MAP is related 
to organ function, and ultimately to overall function and survival. 
 
The study demonstrated that 47% of patients (in absolute terms) obtained a (mean) 7 mmHg increase in 
MAP.  For this ~7 mmHg increase in MAP, the number needed to treat (NNT) is ~2.  The single greatest safety 
concern is an increased risk of thrombotic events.  If we assume that the absolute risk of thrombotic events is 
4-8%, the number needed to harm is between 25 and 12.  From the standpoint of thrombosis, therefore, the 
worst case is that for 12 patients treated, 1 will have a thrombotic event and 6 will increase their MAP by 7 
mmHg.   
 
The package insert states that  

presumably the benefit-risk profile will be 
enhanced.  
 
Given the demonstrated benefit, the potential harms are justified from both a population standpoint and a 
regulatory decision-making standpoint, and should be largely acceptable to individual patients.  Based on our 
current knowledge, these harms are largely reversible and can be mitigated effectively through the 
recommended monitoring and thrombosis prophylaxis described in the prescribing information.  
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