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Providers’ perceptions of antibacterial drug development and the 
streamlined approval process for situations of immediate unmet 

medical need:  
 

An in-depth interview study 
 
 

STAND-ALONE EXECUTIVE SUMMARY 
 

In June 2015, 23 in-depth interviews were conducted on behalf of Clinical Trials 
Transformation Initiative (CTTI) with physicians in academic medicine (11) and 
community practice (12). Both groups treat patients afflicted with complex bacterial 
infections.  
 
The overall objective of the interviews was to gain a better understanding of 
physicians’ decision-making process when treating critically ill patients with multi-
drug-resistant or hospital-acquired bacterial infections. In addition, the interviews 
sought to better understand provider perspectives about the advantages and 
disadvantages of an FDA streamlined development and approval process for new 
antibacterials and gauge physicians’ comfort level in using drugs approved under 
this process. The themes that emerged from this study are presented below. 
 
1. Challenges of treating patients with complicated infections 
 
One of the biggest challenges in treating complicated infections is that these patients 
are very ill and require close monitoring. Most have serious underlying conditions 
that require frequent hospitalizations that put them at risk for multi-drug-resistant 
infections.  They are fragile, weakened by numerous comorbidities as well as their 
most recent infection, and it is difficult to predict how well they will be able to 
tolerate strong antibiotics with significant toxicity.  
 
Another big challenge is how to choose appropriate antibiotics until the pathogens 
are identified through cultures that take 48 to 72 hours to show results. The 
physicians say they use their “best guess” of antibiotics to cover most of the critical 
bases until the pathogens are identified and they can de-escalate. 
 
Other challenges include: 
 

 Finding good data to support decisions about new antibacterials 
 

 Getting antibiotics to patients in a timely fashion, especially at night when 
pharmacy staffing is low and the overwhelmed pharmacists must cover the 
entire hospital, not just the ICU 
 



 Finding agents that are active against Klebsiella Pneumoniae Carbapenemase 
(KPC-producing bacteria with a highly drug-resistant gram-negative bacilli 
causing infections associated with significant morbidity and mortality) 
  

 Recognizing that patients with complicated infections nowadays tend to be 
much sicker than they were 10 years ago, and physicians must closely 
monitor liver and kidney function 
 

 Finding antibiotics that will fit nursing home budgets 
 

 Having oral antibiotics so patients do not have to be hospitalized for an IV 
 
 
2. Perceptions of the Streamlined Development Process 
 
All of the physicians interviewed believe there is currently a crisis in this country in 
terms of antibiotic-resistant infections, since many strains of bacteria have become 
resistant to one or more antibacterial drugs. For some patients with multi-drug-
resistant infections, there may be no viable treatment options.  
 
All of those interviewed thought that the Streamlined Development Program is an 
exciting approach to resolving this problem by bringing new antibiotics to market 
faster.  Almost all believed that the benefits of antibiotics approved through this 
program outweigh the risks for critically ill patients who are out of options. The 
physicians said that the benefits given to the pharmaceutical companies for 
developing new antibacterials are appropriate and reasonable in order to 
incentivize development of new medications that will never be “blockbuster” drugs. 
 
Other opinions the physicians expressed about the Streamlined Development 
Program include: 
 

 The antibiotics that come out of the Streamlined Development Program 
should be used only for patients with unmet need, who are extremely ill with 
few or no other options. 
 

 A majority of physicians would feel comfortable using a drug developed 
under this program, even with less data compared to drugs studied in the 
traditional review process.  
 

 Physicians felt more confident knowing that the drugs would be approved by 
the FDA and thoroughly vetted by experts on their hospital pharmaceutical 
and therapeutics (P&T) committee. 
.  



 Familiarity with one or more of the drug’s components would increase 
physicians’ confidence.  
 

 None would use antibiotics coming out of this program first line.  
 

 Most would want to preserve the new drug for those with true unmet need 
even after the pathogens were identified. 
 

 A few said they would rather use known drugs first because the new drugs 
would have limited data on efficacy and side effects, especially in the 
critically ill populations seen in ICUs. In contrast, others said that most of the 
antibiotics used to fight resistant infections have known, life-altering 
toxicities, e.g., renal failure, making most of the current known drugs 
suboptimal. 
 

 The physicians’ tolerance of uncertainty about risks increased as patients 
got sicker and had fewer options. 
 

 
3. Perceptions of AVYCAZ: an example of a drug developed under the 
Streamlined Development Program 
 
The physicians believed that a drug like AVYCAZ is a particularly apt example 
because it combines a known drug with another whose mechanism of action is fairly 
well-understood thus engendering fewer safety concerns than an entirely new class 
of antibiotics. The physicians said they would not use AVYCAZ first line. Even after 
cultures come back, none would use it, if there were alternatives. In this way 
AVYCAZ could be preserved for cases of true unmet need. Only a few physicians said 
they would feel somewhat uncomfortable using AVYCAZ for fragile patients because 
of the rapid approval process and limited data on how it would affect the very ill. 
 
Additional information they would like to know before using AVYCAZ or any new 
antibiotic developed through a Streamlined Development process includes: 
  

 What are the sensitivity results? 
 

 Is there a decrement in renal function with this drug? 
 

 What hypersensitive reactions have been seen? 
 

 How should this drug be dosed for patients on dialysis and especially those 
on continual dialysis? 
 

 What is the efficacy, morbidity and mortality in critically ill populations? 
 



 How well does this drug treat ESBLs? 
 

 Is it included on their hospital formulary? What does it cost?   
 

 What kind of pulmonary penetration does this drug have? 
 

 How do the data compare with commonly available drugs? 
 
Additional information they would like to know before using AVYCAZ or any new 
antibiotic developed through a Streamlined Development process includes: 
  

 What are the sensitivity results? 
 

 Is there a decrement in renal function with this drug? 
 

 What hypersensitive reactions have been seen? 
 

 How should this drug be dosed for patients on dialysis and especially those 
on continual dialysis? 
 

 What is the efficacy, morbidity and mortality in critically ill populations? 
 

 How well does this drug treat ESBLs? 
 

 Is it included on their hospital formulary? What does it cost?   
 

 What kind of pulmonary penetration does this drug have? 
 

 How do the data compare with commonly available drugs? 
like the Infectious Disease Society of America (IDSA) to inform physicians and 
establish treatment guidelines for these new antibiotics. 
 
4. Perceptions about ID consults 
 
According to those interviewed, most ICU and ID physicians currently have very few 
restrictions on their authority to prescribe antibacterials. In fact, some said that 
either these physicians have “carte blanche” when it comes to prescribing or that 
there is not much enforceable oversight. All of those interviewed, however, strongly 
believe that there should be required ID consults for new antibacterials developed 
under the Streamlined Development Program. They further said that these consults 
shouldn’t be with “just any ID, because in some cases, [the IDs] are part of the 
problem.” They should be with either ID physicians who are on their hospital’s 
antibiotic stewardship committee or who are experts in these new drugs.  Some 
suggested that those IDs be required to obtain a special certification to qualify for 
giving these consults. The goal of the consult would be to assure that the new 



antibiotic was given only to appropriate candidates for it. This will preserve the 
drug from developing resistance and becoming “worthless in six months.”  
 
A few of the physicians said they wanted to make sure that ID consults wouldn’t 
interfere with patients getting lifesaving antibiotics in time to have the best 
outcomes. In those cases the physicians said they would want a provision for the 
pharmacy to release several doses of the drug and to have an ID review 24 to 48 
hours after the patient started taking the new antibiotic. 
 
5. Reactions to the scenario 
 
The physicians were given a scenario of a 58-year-old woman who presents with a 
complex infection after multiple recent hospital admissions, some necessitating 
antibiotic treatment.  This woman is critically ill, with septic shock and perhaps a  
piperacillin-resistant gram-negative infection.  
 
Most said that they would get new cultures at this point, and those who were not 
IDs/intensivenists said they also would arrange for an ID consult to guide their next 
steps. Some would consider increasing the dose of the medications she is taking. 
Others said they would re-broaden her antibiotic coverage while awaiting the 
culture results. Those physicians said they would switch her to a carbapenem, 
like imipenem or meropenem and possibly add amikacin or cefepime to the mix as 
well. None of those interviewed would not use AVYCAZ first line or even after the 
culture results came back, if other antibiotics would do the job.  
 
Some of the physicians said they would consider giving AVYCAZ under the following 
circumstances: 
  

 The patient was allergic to the other antibiotics that would address their 
pathogen(s). 
 

 The known antibiotics are too risky in terms of toxicities. 
 

 There were no other options that would be effective in combatting the 
identified pathogens, and the patient is in a life-or-death situation. 
 

The physicians were then asked whether they would use AVYCAZ if this patient 
presented with hospital- or ventilator-acquired pneumonia. Most said that even 
with the same pathogen(s), they would be concerned about using AVYCAZ, unless 
they knew whether it had sufficient lung penetration. 

  

https://en.wikipedia.org/wiki/Imipenem
https://en.wikipedia.org/wiki/Meropenem
https://www.google.com/search?client=safari&rls=en&biw=1095&bih=621&q=cefepime+antibiotic&spell=1&sa=X&ei=N2FjVbydMtKtyAT67oGYBQ&ved=0CBsQBSgB


Providers’ perceptions of antibacterial drug development and the 
streamlined approval process for situations of immediate unmet 

medical need:  
 

An in-depth interview study 
 

DETAILED FINDINGS 
 

1. Introduction 
 
In June 2015, 23 in-depth telephone interviews were conducted on behalf of Clinical 
Trials Transformation Initiative (CTTI) with physicians who treat patients afflicted 
with complex bacterial infections. A mix of physicians were interviewed in both 
academic medicine (11) and community practice (12) in a variety of therapeutic 
specialty areas including:  
 

 Hospitalists (3) 
 Intensivists/critical care/pulmonary critical care (9) 
 Infectious disease (7) 
 Internal medicine (4) 

 
Nine of those interviewed currently serve on their hospital’s pharmacy and 
therapeutics (P&T) committees, which are tasked with reviewing all new drugs and 
deciding which ones to include on their formulary.  

 
The overall objective of the interviews was to better understand physicians’ 
decision-making process when treating critically ill patients with multi-drug-
resistant or hospital-acquired bacterial infections. In addition, the interviews sought 
to better understand provider perspectives about the advantages and disadvantages 
of an FDA streamlined development and approval process for new antibacterials.  
 
All of the interviews were conducted by an experienced, professional moderator, 
and each lasted approximately 45 minutes to an hour. There was a great deal of 
consistency in the thinking and opinions of the physicians interviewed. The findings 
are presented below.  
 
 
2. Detailed Findings 
 
2.1 The most challenging aspects of treating patients with complicated 
infections 
 
According to the physicians interviewed, one of their biggest challenges in treating 
complicated infections is treating patients who are extremely ill. These patients 
often have many comorbidities and have been on numerous antibiotics. Their 



underlying conditions and frequent hospitalizations make them fragile, and they are 
weakened further by their current serious infection. The physicians said that it is 
hard to predict how well these frail patients will be able to tolerate the strong and 
often toxic antibiotics available to treat resistant infections. In addition, they need to 
be closely monitored for changes in liver or kidney function. As these physicians 
explained: 

 
“They are usually very sick people. They have been in and out of the hospital 
multiple times due to different medical problems. They may have end-state 
renal disease and may have been on dialysis. Or they might be transplant 
patients with compromised immune systems. Some may come from nursing 
homes with lots of medical problems, and they are also in and out of the 
hospital. As they get more and more exposed to antibiotics, the infections 
change from sensitive infections to resistant infections. So we now are seeing 
these superbugs.” 
 
“The most challenging patients are the ones that are in and out of the ICU. It is 
not uncommon to develop drug resistances, and you are always trying to find a 
combination of therapies that will be effective and they can tolerate, that are 
not too toxic. Once you have cultures and sensitivity studies back, you can be 
more selective about how to proceed.” 

 
One of the biggest challenges in treating all patients with complicated infections is 
how to choose appropriate interim antibiotics until the offending pathogens are 
identified through cultures, which could take as long as 48 to 72 hours. Since time is 
of the essence, and better outcomes are associated with earlier treatment, the 
physicians typically treat patients empirically with their “best guess,” until they 
receive the culture reports.  
 
The physicians essentially follow a similar process for making these early-phase 
empirical treatment decisions. The general plan is to obtain specimens for cultures, 
then initiate a course of broad-spectrum antibiotics to cover most of the bases while 
they wait for the culture results. The physicians said that it is easier to make 
medication decisions for patients from their own institutions because the pathogens 
which colonize their hospital environment are known, giving them a good starting 
point for choosing empirical antibiotics. If they suspect other pathogens, they will 
add coverage for those. 
 
For those patients from other environments, e.g., nursing homes, rehabilitation 
facilities or distant hospitals, choosing antibiotics that will treat the probable 
pathogens is not as clear and that sometimes they “guess wrong.” In those cases, 
physicians try to gather as much information as possible about the patient’s medical 
history, particularly prior infections and medications they have taken, to guide and 
inform the initial choice of antibiotics. When possible, they rely on family members 
to provide this background information. Once the cultures come back and 
sensitivities are identified, they de-escalate the coverage to drugs directed to the 



specific pathogen(s) identified. 
 
Some of the physicians described this process for making pre-culture treatment 
decisions for their critically ill patients with serious infections like this: 
 

“Initially there is no culture data, so it’s difficult to know which antibiotic to 
use. Oftentimes we use broader ones at first for the sicker patients. For the 
clinically less sick, we have time to re-evaluate the next day when we get the 
culture data. But if they come in with septic shock, we treat them with broad-
spectrum antibiotics. We worry about broader because it would breed drug 
resistance in the future.” 

 
“Once we get the cultures back, we get the sensitivities and we see what the 
organism is sensitive to. Then we try to tailor the antibiotic to the sensitivity.  
Before we get the sensitivities back, we just use our best guess. We pretty much 
know if someone develops pneumonia when they’re in the hospital they have 
one set of bugs. If they’re at home, they get another set of bugs. If they come 
from a different hospital system far away and they’ve had multiple antibiotics, 
it’s more difficult. We throw a broader net in the beginning to try to encompass 
everything, and then try to de-escalate once we get our cultures back.”  

 
“We know what the problem pathogens are at our hospital and generally use a 
combo of a carbapenem and a glycopeptide for initial treatment in the ICU. 
That usually hits 90 percent of pathogens, so from an empirical standpoint, we 
are not usually missing anything other than maybe the highly drug resistant 
pseudomonas. We know what is and isn’t a problem in our hospital. Once the 
cultures come back and we have the micro data, we narrow very quickly. We 
are very aggressive about de-escalating.”  

 
“The sicker the patient, the worse the infection, and the more likely I will use a 
broader-spectrum antibiotic. After the culture I can narrow it down. I want the 
least broad spectrum and least number of antibiotics to avoid resistance down 
the road.” 

 
Some physicians said that the lack of good oral antibiotics for outpatients with 
complicated infections also presents a challenge to treating them and necessitates 
institutional stays, subjecting patients to other harmful pathogens: 
 

“We need more oral choices for antibiotics. Lack of such options often means 
patients are not sick enough to stay in the hospital, but can’t go home on IVs, so 
they are sent to skilled nursing facilities for long stays, just because there isn’t 
an appropriate oral antibiotic option. The drug industry is experimenting with 
extremely long-acting IV antibiotics (e.g. one dose every two weeks), but these 
have not yet gotten to the point of being a reliable option.” 

 
 

http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CCIQFjAA&url=http%3A%2F%2Fen.wikipedia.org%2Fwiki%2FCarbapenem&ei=k2FjVcygGouYyATtooGoBA&usg=AFQjCNESgutV7Z98Ne8pKqqxyEhoASDPFQ&sig2=kgZyTjWN5rNSv_aIGt49Mg&bvm=bv.93990622,d.aWw


 
Other challenging aspects of treating patients with complicated infections 
mentioned by the physicians include: 
 
1) Finding good data to support decisions about new antibacterials 

 
2) Getting antibiotics to patients in a timely fashion, especially at night when 

pharmacy staffing is low and the overwhelmed pharmacists must cover the 
entire hospital, not just the ICU 
 

3) Finding agents that are active against Klebsiella Pneumoniae Carbapenemase 
(KPC-producing bacteria with a highly drug-resistant gram-negative bacilli 
causing infections associated with significant morbidity and mortality) 
  

4) Recognizing that patients with complicated infections nowadays tend to be 
much sicker than they were 10 years ago, and physicians must be on their toes 
monitoring their liver and kidney function 
 

5) Finding antibiotics that will fit nursing home budgets 
 
 
2.2 Physician communication with the patient and their family members 
 
According to the physicians interviewed, the patients with resistant infections are 
typically too ill to take a meaningful part in a discussion about their condition, and 
family members are not medically savvy enough to weigh in on the choice of 
antibiotics in such complicated medical scenarios. The physicians do, however, have 
discussions with family members about their loved ones’ condition and generally  
share their thinking about the treatment plan. They usually communicate in 
layman’s terms about the patient’s infection and the medications they will use to 
treat it. 
 
 In these situations, the role of the family members is more to provide the physicians 
with critical information that will help them make the best empirical treatment 
decisions while waiting for the culture results. This is especially true 
in cases in which the patients are coming from another institution, e.g., a rehab 
center or long-term care facility, and little is known about their previous infections 
and medication history. These physicians described their usual interactions with the 
family members like this: 
 

“Families don’t weigh in very often [on the choice of antibiotics], and when they 
do, they probably shouldn't, because these complicated infections are very hard 
even for specialists to understand, let alone a family member. We want to know 
allergies. We want to know if they’ve had bad reactions to antibiotics before. If 
you don’t listen to the patient and to the family, you’re not doing the right 
thing. I don’t want them making a decision about a complicated intra-



abdominal medication in the hospital. But I do want to know if their loved one 
is allergic to penicillin, or if they’ve ever had a bad reaction to a sulfa drug. 
That’s where the family can really be of help.” 
 
“We are not in a medically literate environment, but some family members 
want to be involved in the care, particularly when it comes to toxic medications. 
So I’ll have conversation with them: ‘This antibiotic may cause kidney failure, 
do you want me to use it? I don’t have any other choices.’ They usually say, ‘You 
gotta do what you gotta do.’ They’ll say, ‘Is there anything else?’ and I’ll say, 
‘No, that’s the only choice. So we’ll monitor levels, but it’s possible that your 
loved one may be headed toward kidney failure.’ Most say OK.”  
 
“Families are apprehensive because you’re telling them that their loved one has 
40 to 60 percent chance of mortality and that there are only a few choices. They 
understand what a superbug is from the lay media, but they don’t know 
anything beyond that.” 
 
“The family never weighs in on treatment. It’s rare that a patient would have 
any idea about what the spectrum of an antibiotic is or why we use a certain 
antibiotic. I may explain that this one treats a certain bacteria that we think 
you have. But I would say that most patients’ knowledge of antibiotics is ‘it’s a 
strong one or it’s not a strong one.’”   
 
“Patients don’t usually understand these antibiotics. We would say, ‘You’ve got 
a bacteria, and we are going to give you an antibiotic to cover the bacteria.’  If 
there’s a significant side effect, like renal failure, we might tell them that one of 
the side effects of this drug is renal failure, but ‘We’re giving you a lot of fluid 
and we’re monitoring your bun creatine carefully.’ These patients can be on 17 
drugs, and to try to discuss this with someone in septic shock is not going to 
work out very well.” 
 
“[At our hospital] involvement of the patient and their family is reflected in 
your patient satisfaction scores. But the reality is they play a minimal role in 
treatment choices, although they should be informed about potential adverse 
reactions. In general the discussion is to inform and educate rather than ask for 
input about decision-making.” 

 
 
2.3 Defining “unmet medical need” 
 
In preparation for the discussion about the FDA streamlined development and 
approval process for antibacterials, the physicians were asked how they would 
define the term “unmet medical need” when referring to bacterial infections. Some 
described it this way: 
 



“There’s a disease, disorder or infection, and we don’t have a good treatment 
for it.” 

 
“It would mean that there are diseases we have that we don’t have optimal, or 
sometimes any, treatment for. So the unmet need will be that we haven’t 
developed something that will address those medical issues. In the context of 
infections, it’s either a bug that we don’t have antibiotics for yet, or with this 
issue of resistance, we have only suboptimal antibiotics.”  

 
“An unmet need in terms of antibiotics would be agents for gram-negative rods, 
for which the only choices of antibiotics have significant toxicity.”  

 
 
2.4 Reactions to the concept of the streamlined development program 
 
The physicians were asked to read and react to a background piece on the 
antibiotic-resistance crisis and shortened drug development and review programs 
that would enable critically ill patients with few or no other options to receive 
potentially lifesaving antibiotics early, with the understanding that the usual testing 
and review process had been shortened. All said that they were in favor of such 
programs, in light of the severity of the current situation of antibiotic resistance. All 
believed that the benefits of such a program outweigh the disadvantages in cases 
where there is true unmet need and no other good options.  As these physicians 
said: 

 
”If you’re using it in the right set of people, it’s good. The last paragraph is good 
in that it says that “the Streamlined Program will enable patients without other 
options…’ and that's the key phrase. That brings to mind several patients we 
have had recently who had bugs that were resistant to every antibiotic we had, 
and they were in very bad shape to begin with.” 

 
“I agree that there is a problem with appropriate drugs not getting to the 
market quickly enough, and this streamlined process is a reasonable option for 
the sickest patients. A process that lowers the threshold usually required by 
traditional clinical trials is appropriate for life-threatening circumstances, 
particularly for antibiotics. The pros are that it will facilitate more R&D on 
antibiotics. The cons are not having as thorough evaluation of drugs and that 
patients can potentially be exposed to bad side effects.” 

 
“It’s exciting in that it would give a pathway to get these drugs to patients who 
need them. It’s exciting in that we’d have access to life-saving meds earlier than 
we normally would in the ‘Phase I, II, III’ approach. But I would want to have as 
much information as possible about the new drug and its sensitivities and in 
terms of how well it will work against different pathogens, as well as about its 
renal toxicity.” 
 



“I’m not the type of physician who jumps on a new antibiotic just because it’s 
new. If I had a pre-existing antibiotic that I used for years that I’m comfortable 
with that treated the infection, I’m going to go with that. But if I’m starting to 
run out of options, I’m very happy to have something at my disposal. It may not 
be a drug that I’ve used before, but if it’s similar or if it has components of drugs 
that I’m comfortable with, like multigeneration penicillin drugs or 
cephalosporin, that would be good. I may not know the new drug, but I would 
know what its grandfather is and its father. If the organism is sensitive to a 
common drug we had, I wouldn’t want to use [the new drug], or we’d just be 
killing ourselves because the drug won’t be there when we need it. But if the 
sensitivities don’t correlate with the present drugs we have, I’d be very happy to 
have something else in the holster.” 
 
“I agree that there is a problem with appropriate drugs not getting to the 
market quickly enough, and this streamline process is a reasonable option for 
the sickest patients.” 

 
“There’s a disconnect between what the FDA sees and what we have to deal 
with here in the trenches. But they’re getting there with this new approach of 
abbreviated clinical trials. Unfortunately the bacteria are moving way faster 
than they are. That is the bottom line. And it’s a shame for them to be fiddling 
while Rome Burns.”  
 
 “This is a very good process but side effects and general efficacy must be made 
available before you can make a meaningful risk/benefit analysis. In order to 
convince docs to take a risk to prescribe the drugs that come through a 
streamlined process the efficacy data is critical.  Most will feel that they can 
deal with the side effects but need to know that the new drug is better than 
what is already available before they will be willing to prescribe it.” 
 
“It would be good thing for FDA to put out information for clinicians to 
reassure them that prescribing drugs that have come through the streamline 
process does not put them at risk for medical/legal problems.” 
 

The physicians interviewed said that they would feel comfortable using drugs 
developed under the program if they had no other option, or if the only available 
options have high toxicity.  A few said that they would have more confidence using a 
streamlined development drug once it was approved by their P&T committee, since 
that process is typically rigorous: 
 

“Before this drug would get on our formulary, it would be thoroughly studied 
by our P&T committee and thoroughly vetted through the infectious-disease 
service. So if a drug ends up on our formulary, whether it’s limited or not 
limited, I’m pretty confident that good people — both physicians and 
pharmacologists — have looked at it and are comfortable putting it on our list 
of drugs. I’m OK with anything that ends up on our formulary.” 



 
Similarly, some said that having FDA approval, would make them comfortable 
prescribing it, even through it was approved through a streamlined process  
 

“ It would depend on the cultures and the ID recommendation, but in the right 
situation I would be comfortable prescribing AVYCAZ.  It has been FDA 
approved and it does not concern me that the approval was based on the 
streamlined process.  In addition I am already familiar with half of the drug’s 
components.” 
 
“If it has been blessed by the FDA, that is good enough for me.  I would probably 
not tell the family about it having gone through the streamlined process.  This 
would erode confidence in the treatment with no positive benefit.  Patients are 
probably okay with taking a drug that poses a potentially higher risk if they are 
facing a life-threatening situation.” 

 
“If I got to the point that I had run out of alternative drugs I would not have 
concerns using a drug approved through the streamlined development 
program.  The FDA does a good job of evaluation and screening.” 

 
One of the biggest concerns among the physicians is that the data available about 
drugs developed through a streamlined development program would not be on very 
ill patients like most of those they would be using these drugs to treat. In addition, 
figuring the correct dosage would be especially difficult for patients on continual 
dialysis, since it would be difficult to calculate how much of the drug they are 
actually getting. Many of the physicians said they would like more information about 
these drugs once they have been used with actual patients: 
 

“I’m excited about having new products to use, because I face this problem a 
couple times a month when I have a patient who has a resistant infection, and 
it comes to having to use toxic medications. But the Phase II trial data [of drugs 
developed under the streamlined program] doesn’t cover the kinds of patients I 
see. I want to know how it would do with real-world patients who need this 
drug — the frail patients who may be on dialysis or on continual dialysis. How 
will they do?” 

  
According to some of the physicians, key to helping physicians feel comfortable with 
streamlined development antibiotics is gathering data from clinical use with real-life 
patients and making those findings available. A few of the physicians thought that 
FDA should make this a required part of the approval process for pharmaceutical 
companies to disclose data gathered from using new antibiotics approved through a 
streamlined development program. They said that they would like to see this data as 
the drug is being used in clinical as opposed to research settings. A few said they 
would like to get this kind of information through a neutral party such as a 
professional organization they trust like the Infectious Disease Societies of America 
(IDSA). They suggested that that FDA and the IDSA sponsor informational talks and 



a website as the new antibiotics are being rolled out, letting doctors know that FDA 
is going to approve these drugs and review them regularly and make the data 
transparent with a partner that the ID community can trust: IDSA.  
 
2.5 Expert consults when making antibiotic treatment decisions with 
antibacterials developed under a Streamlined Development Program 
 
According to the physicians interviewed, most ICU and ID physicians have very few 
restrictions on their authority to prescribe antibacterials. In fact, some said that 
either these physicians have “carte blanche” when it comes to prescribing, or that 
there is not much enforceable oversight. When it comes to physicians on the floor, 
however, limits are more regularly enforced. As some of the physicians described it: 
 

“Right now most IDs, and most in the ICUs, can write for any antibiotic.  
If there is a question, they may have to answer some questions, but that doesn’t 
usually involve someone else seeing the patient. Sometimes there may be a 
review in 24 or 48 hours. With physicians on the floor, there may be more 
restrictions.” 
 
“In my hospital, the stewardship program is not to the point where you need a 
consult for everybody being prescribed.” 

 
“As a general rule, we don’t need an ID doc to prescribe an antibiotic. On the 
floor, there are a few drugs that need a consult in order to have them released, 
but in the ICU, we have an agreement that if it’s a rare antibiotic, the ICU doc 
can order it and use it, because if people come in in the middle of the night, you 
don’t want to play around and wait for someone to call you back. … As a 
general rule, most ICU docs have carte blanche to prescribe what they think is 
needed. If it’s a very specific antibiotic, they may get an ID consult review the 
next day.” 
 
“There are quasi-restrictions, but not a lot of accountability for ID docs. There 
is a lot of accountability for non-ID docs though. There’s always practice 
variation, and we don’t have a robust way to say ‘no’ to other ID docs — and 
some of them are part of the problem, too.” 

 
Only a few of those interviewed said that their hospitals would have restrictions on 
new antibiotics. As this physician said: 
 

“If this drug was at our pharmacy, it would not be released by the pharmacist 
without an ID consult. They would see the patient every day and follow the 
patient. These patients are usually on respirators, they’re in kidney failure, 
they’re in shock, so there’s a pretty big team taking care of them: nephrologists, 
pulmonologists, ID people. … The IDs would make sure the cultures were legit, 
and they would give the clearance, and they would track this. These are terrible 



infections, and it’s bad enough if one person in the hospital gets it, but if it 
starts spreading to the other people in the hospital, you’ve got a real disaster." 

 
Some of the physicians said that there are more often “informal” consults with 
colleagues on cases that are particularly challenging: 
 

“In my experience I have been able to get an informal ‘curbside‘ [usually by 
phone] consults with my ID colleagues. If for some reason they don’t agree with 
what I think the patient needs, I ask them to come to the bedside and personally 
assess the patient. This system has worked well for me.” 
 

Almost all of the physicians interviewed said that new antibiotics developed under 
the Streamlined Development Program with limited safety data should have 
mandatory ID consults every time they are initiated with patients. In fact, some said 
not all IDs should be able to give permission to use these drugs — just IDs who are 
experts in these new drugs or who are on their hospital’s antibiotic stewardship 
committee. Others should not have access to these drugs without an expert consult, 
so that the drugs are preserved as long as possible by only using them to treat the 
patients who have a true unmet need: 
 

“I would want drugs developed under the Streamlined Development Program 
to be in the hands of experts. In our hospital, we would need an ID consult for 
approval to go ahead with this. The consult would be a good thing. You can’t 
put these drugs in the hands of physicians who would go crazy with them — 
because then the drugs would be worthless in six months.” 
 
“Absolutely I would want to do this at my hospital. It’s important to restrict or 
prevent overuse. The challenge to such a policy in a community setting would 
be the potential unavailability of a timely ID consult.” 
 
“I think an ID consult is a good idea. If it is being used as an empiric therapy 
drug, I’d want to heavily restrict it, because there are a lot of other choices in 
many settings. If it’s destination therapy drug for a specific pathogen — show 
me the cultures and the susceptibility and the fact that it’s the right drug for 
the patient; it becomes a quick decision.”  

 
“I would have an ID consult on this. I think that this drug would need ID 
approval every time, especially if it had gone through streamlined review. We 
have cardiac drugs like that, too. You can’t use them unless you have a consult. 
Even a regular cardiologist can’t use them — you need an electro-physiology 
doctor. This shouldn’t be a turf issue unless you’ve got a doctor with a terrible 
ego problem — and you don’t want him to be your doctor!” 
 
“In my hands, using a new antibiotic [that] has gone through streamlined 
review in this select population, I’m not doing a disservice to the utility of that 
drug. But once it’s released to the general public and it’s out there in the 



nursing homes with less qualified physicians, including ID docs, we’re going to 
lose it quickly. So I’m thinking of putting this drug exclusively under my thumb, 
so no one else — not even my ID colleagues — can get it without me seeing the 
patient and looking at the data myself. It would be an ID consult with ME 
exclusively, because I don’t trust the other guys. They don’t see the problem that 
I see as often as I see it, which is that these drugs are overused.” 
 
“I am the ID consultant. I’m the guy they call. They should have a consult every 
time they want a patient on this to make sure it’s an appropriate use and to be 
a good steward of the drug.” 

 
A few of the physicians said they wanted to make sure that ID consults wouldn’t 
interfere with critically ill patients getting lifesaving antibiotics in time to have the 
best outcomes. In those cases the physicians said they would want a provision for 
the pharmacy to release several doses of the drug and to have an ID review 24 to 48 
hours after the patient started taking the new antibiotic: 
 

“I have mixed feelings about a mandatory ID consult, because I don’t want to 
deal with that at one in the morning! I think that having an ID consult within 
24 or 48 hours of the patient being on it is reasonable. But I don’t like the idea 
about not being able to start anything without the ID guy giving you the 
blessing. Maybe his pager isn’t working, or his phone is on silent for a few 
hours, or he got the schedules mixed up. … And the pharmacist will say, ‘I can’t 
release anything.’ … Two or three hours can make a big difference. There’s this 
thing called the golden hour of sepsis. It’s like with trauma or an MI. The first 
two or three hours with severe sepsis are very important, and you have to get a 
jump on these people. I saw a study about this. It’s like a ladder going down, 
and the longer you wait the worse the outcome. If you wait an hour, 88 percent 
survive. The longer you wait, the worse the outcome. You really have to jump on 
it fast, and having to delay treatment for a consult in the middle of the night 
just delays it more.” 

 
“In a small community hospital where anybody can order anything, such a 
mandatory consult could be a good idea. The pros would be that drugs would 
not be misused or over-prescribed. The cons would be potential timely 
unavailability while waiting for a response. If the consult could be by phone and 
there were 24/7 availability, it would be OK, but if getting a response would 
result in delay of patient care, that would be unacceptable. The first hour of 
antibiotic administration is very important.” 
 

 
2.6 Perceptions of AVYCAZ 
 
The physicians interviewed were given a press release announcing the February 
2015 approval of AVYCAZ as an example of a real-life antibiotic that was recently 
approved under the FDA’s Streamlined Development Program. They also read a 



piece about AVYCAZ’s prescribing highlights and microbiology profile. Most had 
heard of AVYCAZ and were somewhat familiar with its components.  
 
The vast majority said that they would be comfortable using a streamlined 
development drug like AVYCAZ with patients with true unmet need, and with no 
other viable options. All said they would feel most comfortable using this antibiotic 
after the cultures came back, in order to assure that the pathogen(s) were a good 
match for AVYCAZ. In fact, almost all said they would not use AVYCAZ for initial 
coverage unless the only other alternatives had high toxicity profiles. Their major 
reluctance to use new antibiotics like AVYCAZ first-line was wanting to preserve 
them from developing resistance.  
 
Most of these physicians said they would have few concerns about using a new 
antibiotic developed through this shortened review process, given the known 
toxicities of the available alternatives. If their P&T committees approve the new 
antibiotic for the formulary, that would inspire further confidence, because they 
would feel that the drug was thoroughly vetted by experts.  
 
However, a few of those interviewed would want more information about the 
efficacy and side effects of antibiotics developed through a rapid review process, 
especially for use with their critically ill patients and those with renal failure who 
are on dialysis or continual dialysis: 
 
 

“There is not much information available about efficacy in human populations.  
I would want more information about mechanisms of resistance. I would 
consider using it if I had information back from empiric evidence that prior 
coverage was not adequate and this drug would offer a good alternative. 
Typically I would only use it if guided to do so by culture results and in life-
threatening situations.” 
 
“I’d want to know more about general tolerability and safety. If you look at the 
data for AVYCAZ, it’s no more then 200 patients, and with such a small sample 
size, it’s hard to generalize what safety and tolerability is. You should have at 
least a large enough sample size where you could pick up something in terms of 
a signal. This doesn’t have to be done in Phase III or IV; it could be done as a 
current open-label experience.” 
 
“We don’t know how to dose it in renal insufficiency, and that’s where the vast 
majority of the burden is.” 
 
“I would want to know in what subset of patients can AVYCAZ be used in which 
meropenem can’t be used. Who are the patients I should consider using it on? 
How does it compare to meropenem in terms of safety, efficacy and cost?” 

 



“We need to make sure we have some semblance that the dose is correct. I think 
the concept of Phase II has to be completely re-evaluated. There has to be some 
very rigorous PK in what FDA calls special populations, including critically ill 
patients, obese patients and those with renal insufficiency, and the disease 
state, where all these drugs collapse is pneumonia. So if you can do a thorough 
PK evaluation in the ICU on actual ventilated patients, that would be the 
linchpin that they got the dose right for pneumonia, and then they’ll have it 
right for other things.”  
 

“Let’s think about AVYCAZ that has FDA approval on Phase II using crappy data 
and very little safety data where no one’s sick. It’s pretty clear we don’t even 
have a dosage for pneumonia. And although it is approved and we have some 
suggestions about PK, we have no clinical experience in pneumonia, and that’s 
what people are going to use it for. I’m not sure that’s a risk I want to take 
unless I don’t have a choice.” 

 
“I would be willing to give a drug like AVYCAZ that has been studied in an 
expedited manner when no other antibiotic that has been better studied is 
effective, and if the infection is so bad that without using AVYCAZ  I’m taking a 
chance with the life of the patient.” 

 
 “I think that AVYCAZ use will be very limited because of alternative antibiotics 
like imipenem and meropenem should work most of the time that AVYCAZ 
works and should cover most of the ESBLs. So it will be limited to use when 
you’re dealing with a severe infection that cannot be addressed with other 
antibiotics. It has a role, but only a narrow window when you can use it. If 
there’s any other antibiotic you can use effectively on the ESBL, it wouldn’t 
make sense to use AVYCAZ, because it’s a newer drug and not as vigorously 
studied as the older ones.” 

 
“One of thing that comes out from Phase II data with AVYCAZ is a decrement in 
renal function. And that’s in a small number of people, many of whom aren’t 
sick. What will happen in a larger group of people, many of whom have lower 
GFRs, which is our population in the ICU, so we don’t know how to dose the 
drug in this population. So I don’t know how reassuring this is.” 

 
 
Additional information they would like to know before using this drug includes: 
 

 Renal function toxicity: With AVYCAZ, is there a decrement in renal function? 
 Sensitivity testing results 
 Hypersensitive reactions 
 How to dose it for patients on dialysis and especially continual dialysis 
 Efficacy, morbidity and mortality in critically ill populations 
 How well does it treat ESBLs? 



 Is it included on their hospital formulary? What is the cost?   
 Comparative data with already available drugs 

 
 
2.7 Reactions to the scenario 
 
The physicians were given the following scenario about a 58-year-old woman who 
presents with a complex infection after multiple recent hospital admissions, some 
necessitating antibiotic treatment.  

 
 
 A 58 year old female past medical history of hypertension, asthma, h/o 
cardiomyopathy (EF 70%), depression, multiple thoracolumbar spine surgeries 
and recent percutaneous cholecystectomy for cholecystitis (11/2014) who 
presents with 4 day history of worsening diffuse abdominal pain and distension. 
She is still having bowel movements with the last one being yesterday without 
any hematochezia. She has nausea but no vomiting. She reports subjective 
fevers yesterday and poor appetite overall. She denies any chest pain or 
shortness of breath. Her relatives report that the home care aid measured her 
systolic blood pressure which was in the 80s at home and which prompted them 
to bring her to the hospital. In ED she was very ill appearing with concern for 
sepsis as she was febrile to 101.3, tachycardia to 110's and hypotensive to 
80's/40s. Blood cultures were obtained and were eventually positive for 
Eschericia coli. Labs are significant for lactate of 8 and bicarbonate of 13. She 
was given 3 L of NS and IV antibiotics started, vancomycin, amikacin and 
piperacillin-tazobactam.   
 
Foley catheter was inserted to monitor urine output. Once stabilized, she 
underwent CT scan showing signs of closed loop small bowel obstruction (SBO). 

Surgery consulted. Pt was initially admitted to SICU for serial abdominal exams 
and close hemodynamic monitoring; she responded well to conservative 
management with nasogastric tube decompression, passing flatus/BM on hospital 
day #3.  Subsequent blood cultures were negative.  Antibiotics were narrowed to 
piperacillin only.  
 
On hospital day #4 she was transferred to the floor.  On hospital day 5, patient 
underwent IR percutaneous cholecystostomy tube cholangiogram and tube 
removal given e/o resolved cholecystitis and patent duct. Tube was sent to 
microbiology for culture. Later that day, the patient spiked temperature to 102.3 
F.  Blood and urine cultures were obtained and sent.  You are notified by 
microbiology that the gram stain results from cholecystostomy tube were positive 
for gram negative rods, culture pending.  
 



Reactions to the scenario  
 
After reading the scenario, the physicians were asked to “think aloud” about how 
they would treat this patient. They described this as a very challenging case 
involving an extremely ill patient. Most noted that her medications, which were 
initially working, were not working at the time of her latest admission. Some 
debated whether to increase the dosage of the medications she was already on or 
switch to alternative antibiotics right away. Most said they would be worried that 
she now has a piperacillin-resistant gram-negative infection. 
 
Most would get new cultures at this point, and most of those who were not 
IDs/intensivenists said they also would arrange for an ID consult to guide their next 
steps. Since the patient spiked a fever and became much sicker after her antibiotics 
were narrowed to piperacillin only, most said they would re-broaden her antibiotic 
coverage while awaiting the new culture results. Some said they would consider 
switching her to a carbapenem, like imipenem or meropenem. Some also would 
consider adding amikacin or cefepime to the mix. 
 
Some of the physicians explained their thinking: 
 

“The patient had reasonable initial treatment for sepsis that she had on 
presentation. But when the antibiotics were appropriately narrowed to 
piperacillin, she spiked a fever. I would wonder if tube manipulation caused 
problems from her gallbladder. I might hold tight to see if this was a transient 
problem. But if she starts looking septic again, I would want to re-broaden 
antibiotic coverage back to original.” 
 
“She is a critically ill patient with an apparent drug-resistant picture. After the 
tube was adjusted she had a breakthrough in her antibiotic coverage. The 
piperacillin should cover for gram-negative rods, but her infection is possibly 
piperacillin-resistant, and I would consider switching to a carbapenem. I’d 
want to get new cultures to guide where to go next with different antibiotics.” 
 
“She’s a very sick lady who got better, then developed a multi-drug-resistant 
gram-negative rod, possibly. And I’d want to know more about where she came 
from and how many antibiotics she was exposed to. In our environment I would 
treat her with cefepime and amikacin as well to be on safe side, and see how 
she did. It could be pseudomonas posiella, ESBL or an E. coli that’s resistant to 
standard antibiotics.”  

 
 
None of those interviewed would use AVYCAZ first line for this patient. They would 
wait until the cultures come back. Almost all of the physicians said that unless this 
infection were not treatable with other antibiotics, they still wouldn’t use AVYCAZ 
for this patient. For most, their primary concern would be saving this option for only 
the most critical cases with true unmet need in order to prevent the development of 

https://en.wikipedia.org/wiki/Imipenem
https://en.wikipedia.org/wiki/Meropenem
https://www.google.com/search?client=safari&rls=en&biw=1095&bih=621&q=cefepime+antibiotic&spell=1&sa=X&ei=N2FjVbydMtKtyAT67oGYBQ&ved=0CBsQBSgB


resistance. A few physicians said they would prefer to use a commonly known 
antibiotic with more data behind it, both for efficacy and for toxicities with critically 
ill patients. In some cases, some said, they would consider AVYCAZ under the 
following circumstances: 
 

 The patient was allergic to the other antibiotics that would address their 
pathogen(s). 

 The other antibiotics had known serious side effects and toxicities. 
 There were no other options that would be effective in combatting her 

pathogens, and the patient was in a life-or-death situation. 
 
Some of the physicians described their mindset this way: 
 

“If I got to the point that I had run out of alternative drugs, I would not have 
concerns using a drug approved through the Streamlined Development 
Program. The FDA does a good job of evaluation and screening.” 

 
“I would hold back prescribing AVYCAZ because other treatment with known 
drugs appeared to have been working. If a course with those was proving 
ineffective, AVYCAZ would be a viable consideration.” 
 
“Are there more familiar drugs available that would be effective? If not, then you 
weigh the lack of safety and efficacy information with the fact that you don’t 
have other viable options, and in a very sick patient you are more willing to 
accept the risk of complications.” 
 
“It would depend on the situation and the ID consult.  In general, I would want 
to stick with the drugs with established records and hold anything new like this 
back to reserve it for the very resistant patient.” 
 
“Once she had a temp spike, I would want an ID consult. AVYCAZ would be on 
the table for consideration, if nothing else would work and if it was on the 
hospital formulary.” 
 
“I don’t know if I’d use AVYCAZ here, but if I used it, it would be to avoid kidney 
toxicity and to have a good activation against pseudomonas.” 
 

 
The physicians were then asked whether they would use AVYCAZ if the patient 
presented with hospital- or ventilator-acquired pneumonia. Most said that even 
with the same pathogen(s), they would be concerned about using AVYCAZ, unless 
they knew whether it had sufficient lung penetration: 
 
 



“If it was pneumonia, I’d have to consider something else, because I don’t have 
that agent’s testing ability in terms of lung penetration. I would not use it, even 
with the same pathogen, unless they knew that it had adequate lung 
penetration.” 
 
“You always worry that there’s not an official indication, and if the patient 
suffers a demise and there was a lawsuit, you were using something that wasn’t 
approved for that. I’d use an antibiotic that’s used for pneumonias already.” 
 
“It could be used if it’s the right pathogen. But a lot of these drugs don’t have 
good lung penetration, and also patients who are critically ill metabolize these 
drugs differently. That’s been a theme in the antibiotic scene for three years.” 
 
“I think there are already drugs available to treat such a patient, and one 
would not have to resort to a new drug with limited available information. If 
that were not the case (and the known actors were not working), I would be 
more inclined to go with this drug rather than something completely new, 
because it contains one of the tried-and-true antibiotics that has a long and 
successful track record.” 

 
“It may be the same pathogen, but I would want to know [whether it] has been 
tested on pneumonia, because certain drugs don't get good pulmonary 
penetration, even though they may cover the bacteria. But this is a combination 
of two drugs, both of which we have used for pneumonia, whether it’s 
community acquired or hospital acquired. So I don't think there would be a 
problem.” 

 




