
Acinetobacter pod 
Erin: [00:00:00] Hello and welcome to Breakpoints, the Society of Infectious 
Diseases Pharmacist Podcast. My name is Erin McCreary and I'm a Clinical 
Assistant Professor at the University of Pittsburgh School of Medicine and the 
Director of Infectious Diseases Improvement and Clinical Research Innovation 
at UPMC. I am really, really excited for this episode today. 

It's a topic we've been wanting to cover on Breakpoints for a very long time. I 
honestly don't know why we've waited so long to cover this topic, but it's in a 
series we've been doing on Gram-negatives, something that's really popular. 
And this I would say is a question that I get very, very, very commonly in 
clinical practice. So, the day is finally here today. We are exploring 
Acinetobacter. Where do we find the scary bug? Why is it resistant to so many 
things? And what are our options in the treatment landscape? Again, I definitely 
think and I'm sure my colleagues on the line can cosign this. This is one of the 
most common questions I get asked. 

A friend will send me a picture of a pan resistant Acinetobacter and say, what 
do I do? And for a very, very, very long time, the [00:01:00] answer has been 
me sending back the shoulder shrug emoji and saying, "Your guess is as good as 
mine," but that might be changing though. And we'll review all the available 
treatment options. 

But first, let me introduce our incredible panelists for this discussion. So, our 
first panelist is Dr. Yohei Doi, a Professor of Medicine at the University of 
Pittsburgh, and the chair for the ARLG's Gram-Negative Committee. He serves 
as the director for the Center of Innovation Antimicrobial Therapy, or CIAT, at 
the University of Pittsburgh, and he's also a professor and the chair of 
Microbiology and Infectious Diseases at Fujita Health University in Japan. His 
primary topics of research include the genetic and molecular basis of emerging 
antimicrobial resistance mechanisms in Gram-negative pathogens, early-stage 
drug discovery against resistant pathogens, and then clinical studies of resistant 
Gram-negative infections, including Acinetobacter. So Yohei is making his first 
Breakpoints appearance today and I couldn't be more excited to spend the next 
hour or so with my friend and my mentor. And also, he's joining us from 
[00:02:00] Japan. So, it's Friday morning we're recording here. Emily and I 
were up in and at 'em this morning, but Yohei is, I think, starting his weekend. I 
think it's 10 p. m. over there. So Yohei, we really appreciate you staying up with 
us and welcome to Breakpoints.  

Yohei: I'm an avid listener of this podcast myself, so I'm so excited to be. 



here.  

Erin: Well, thank you. We love having fans too. And next, I already gave this 
away. I realized I just said your name in Yohei's intro, but we are thrilled to 
have Dr. Emily Heil back on Breakpoints. Emily is a professor in the 
Department of Practice Sciences and Health Outcomes Research at the 
University of Maryland School of Pharmacy and the coordinator of the 
Antimicrobial Stewardship Program at the University of Maryland Medical 
Center. Emily currently chairs the SIDP International Task Force, which, as a 
side note, is just a really exciting space SIDP is getting into this year, a really 
engaged group of members. I think the membership on that task force comprises 
people that speak 30 different languages, so it's just been a really cool thing to 
get into. Emily's a past board member of SIDP and she currently serves as an 
[00:03:00] author on the IDSA Guidance for the Treatment of Antimicrobial 
Resistant Gram-Negative Infections. She's a long friend of the podcast, like I 
said, and a long friend of mine, so very excited to have her here today. Emily, 
welcome back to Breakpoints.  

Emily: Good morning, Aaron, and good evening, Yohei. Thanks so much for 
having me. This is my favorite pathogen, so I'm excited to talk.  

about it.  

Erin: Hooray! I remember, she's not lying, guys. In COVID, Emily was like, 
I'm going to collect all my Acinetobacter as we started to see these emerge more 
and more. So, very excited for our discussion. But before we talk about 
Acinetobacter, I know everyone's been waiting years for this, so you're going to 
wait about two more minutes because I have a very fun announcement for you 
guys, our loyal listeners. So, Breakpoints will release our 100th episode in July 
of this year, and we need your help to celebrate. So what we're looking for is if 
you've been a long listener of the pod, or even a new listener of the pod, and 
you're willing, please send us short, I'm talking like 10 to 15 second video clips 
or a voice memo on [00:04:00] your favorite Breakpoints episode, any fun fact 
you've learned, or how you've incorporated Breakpoints content into your 
practice. We are going to compile all of this content and share it on social media 
and some of our other channels leading up to the 100th episode to celebrate. So, 
this was only made possible by you. We've grown over the past years due to our 
listeners and we're super excited you. So, we want to celebrate you. We want to 
hear from you. 

So please submit your video and or audio anytime and you're going to email 
sidp@affinity-strategies.com. We'll put that email in the show notes as well. 



And you can just attach your audio or video file, or you can send us Google 
Drive link, whatever works. When you send that submission in, please include a 
brief introduction with your name, your current job title, and where you're from. 
The deadline to submit this is June 30th, and we are super excited to celebrate 
you. So, hooray, this will be the last episode we release before our 100th 
episode. So, guys, thanks for coming [00:05:00] along on episode 99 with me. 
So, let's talk about Acinetobacter. So, Yohei, like we said, you're recording this 
from Japan. So, I think it feels appropriate to have you start us off with the 
global footprint. Although Emily, you're probably equally suited to do this as 
our international chair. But Yohei, you just served as the senior author in a 
publication that came out in CID in February of this year. And that publication 
is titled "Clinical Outcomes and Bacterial Characteristics of Carbapenem- 
Resistant Acinetobacter baumanii among Patients from Different Global 
Regions." This is a really cool look at the global epi of this pathogen. So, talk to 
us about Acinetobacter. Where do we find it? What did your team discover with 
this? 

Yohei: Yeah, sure. So, this was an international cohort study of carbapenem-
resistant Acinetobacter baumanii clinical cases. And really the goal of the study 
was to clarify the clinical picture of this challenging pathogen around the world, 
pretty much. This study is affectionately called SNAP, for Study Network of 
Acinetobacter [00:06:00] as a carbapenem- resistant pathogen, along with our 
sister studies, POP, which looked at Pseudomonas aeruginosa, and CRACKLE, 
which studied CRE. So, in collaboration with colleagues from the U. S., Latin 
America, China, Middle East and Australia, Singapore, we collected almost 
1000 CRAB cases over about two years. And after cleaning up the data, we 
ended up with, I think, 842 cases for which we had complete data set. So, I'll 
dive right into what we found. In terms of a clinical picture, 62 percent of the 
cases were defined as hospital-acquired and another 31 percent as healthcare-
associated, but non-hospital-acquired. And I think that's consistent with our 
observation from practice. The most common source of CRAB was respiratory 
tract followed by wounds and bloodstream. And the urine just accounted for 
5%. [00:07:00] Of all these cases, 64 percent of cases represented infection, 
with the rest representing colonization, or non- infection is our preferred term, 
because colonization makes you think, did you screen for colonization? No, 
these were clinically indicated cultures only. The overall mortality rate of 
infected patients at 30 days was 24 percent for infected patients, as opposed to 
14 percent for non- infected patients. So, seems obvious, but we, kind of, clearly 
showed that patients who are infected, With CRAB do worse than if we're just 
colonized or non- infected. 

Erin: Yeah, I love it. Cause I think we hear this. We know this in clinical 
practice, it's common to have CRAB show up in a culture and it not be a true 



infection. So, 60 percent infection, 40 percent non- infection and one in four 
patients who are infected die, which is a pretty terrible mortality rate, right? 

Like this is a bad, bad infection. So, what else did you guys find in terms of the 
[00:08:00] mechanisms of resistance? Because Acinetobacter, these 
carbapenem- resistant Acinetobacter, they tend to be resistant to so many 
antibiotics. And, you know, can you elucidate for us a little bit, why is 
Acinetobacter so resistant, which is probably very closely related to why the 
outcomes are so poor. 

Yohei: Yeah, sure. That's a good question. And something that I think about I 
think there's several reasons for this. And one is that Acinetobacter has a very 
plastic genome and, it's good at incorporating genes or genetic elements that 
they would benefit And, they can also equally shed. Elements that they don't 
need. So, they're constantly evolving. That's probably one reason. And related to 
that, this is more my speculation, but for Acinetobacter baumannii, which is 
what we are worried about. They primarily inhabit, they live in patients who are 
under healthcare. [00:09:00] It's very hard to find Acinetobacter baumannii in 
the environment outside health care, which likely means that there's strong 
selective pressure all the time from various antibiotics that the patients are 
receiving. And I feel maybe that's another layer that distinguishes Acinetobacter 
from the rest of Gram negatives. 

Erin: Yeah, absolutely. So, what in your study, did you guys do whole genome 
sequencing on these isolates? What specifically did you find? What should 
clinicians be aware of?  

Yohei: Yeah, sure. So, I think, you know, what we're most interested is in 
carbapenems, right? So, we look at carbapenemases. And what we found was 
83 percent of these CRAB's had at least one acquired carbapenemases. Some 
had more than one. And an enzyme called OXA-23 was the most commonly 
acquired [00:10:00] carbapenemase gene across all regions and accounted for 
88%. of acquired carbapenemase. About 10 percent had another OXA called 
OXA-40, but these two genes or beta lactamases accounted for most. There was 
about 1 percent that had NDM, NDM-1, and they were exclusively found in the 
Middle East and Central South America. So, the overall picture is that it's, as far 
as carbapenem resistance goes, it continues to be fairly uniform. And that's 
OXA carbapenemase enzymes that are acquired by Acinetobacter baumannii. 

Erin: . So, Emily, let's move into then your practice and the clinical side and 
what we do about this because we see these and we know that until recently we 
didn't even have a commercial inhibitor that was able to inhibit these OXA 



enzymes. So first though, can you talk to me about this high prevalence of non- 
infection [00:11:00] and how amongst your teams when you're doing 
stewardship, when you're rounding with your consult services, how do you 
distinguish between infection and colonization? 

 You see this terribly resistant bug. How do you know when you can just leave 
it alone versus when you need to give the patient one to question mark number 
of antibiotics? 

Emily: That's like the million-dollar question, and I think that's one of the, like, 
three reasons this is such a tricky pathogen. Like, in Yohei's study, you know, 
there's almost 40 percent of the patients were not infected. If you look at just 
general epidemiologic studies of Acinetobacter, it ranges close to 50 percent in 
a lot of them that they're just, you know, not infected. 

And I'm learning now not to use the word colonized, but not infected. I like that. 
When you're finding them in cultures, but I think the other problem too, is that 
you see really high rates of reoccurrence. Like it just loves to set up shop. 

And it's so common. I even found a recent study out of Taiwan where there 
were a hundred patients with clinically confirmed CRAB HAP or VAP. 

And 70 percent of them had their cultures eradicated, but then went on to be 
[00:12:00] considered colonized in the future because they re-isolated CRAB 
from future respiratory specimens. And so, I think this is really one of the 
biggest challenges we face and that's where that clinical correlation has to come 
in. 

And you're really looking at the patient's signs and symptoms of clinically 
significant pneumonia. I mean, it's so much more clear cut when it's in like the 
bloodstream, but you get CRAB from a respiratory specimen patient with 
somewhat stable vent settings, maybe a single isolated fever. That's going to be 
a lot more challenging to figure out if it's something you actually need to treat. 

So that's where I think we're really pulling in, like, those NHSN definitions of  

HAP and VAP and trying  

to get a sense of is my patient actually really sick. 

Erin: Yeah, absolutely. It's a huge challenge. We face it too.  



Sometimes I think because it's so resistant and there's no treatment options, 
people are more comfortable not treating it. And then sometimes I think the 
reverse is true and that they're like, we have to get rid of this because it looks 
terrible. 

And so really depends on the provider and the patient, which is very interesting.  

Emily: That's the part of the problem, too. Like, you treat it, it goes away, and 
then two weeks [00:13:00] later, your patient is still in the ICU, you culture it 
again, and it's still there.And  

Erin: it's there forever  

Emily: stressed out, yes. 

Erin: like steno and pseudo, they may just, they did microcure may not be a 
thing, who knows.  

To round out this section, Yohei, I want to start with you and then Emily, 
interested in your thoughts as well with all the work you're leading right now 
across our global communities. So, the Rice Krispie Studies, as I affectionately 
refer to them, because I love that you guys named these cohorts, Snap, Crackle, 
Pop, it's like the best thing in the world. So, in the Rice Krispie Studies, that is 
an amazing global collaboration, right, to better define these terrible pathogens. 
so much. But so, you've learned a lot, but that everything we learned just 
generates more questions, right? So what do you think as a global community, 
we can do better or we should be working toward to better understand 
Acinetobacter? 

Like, what do you think are the remaining questions here that your teams are 
still looking at in your, you know, bench research, as well as your clinical 
research? 

Yohei: Sure. So yeah, this was a great collaboration with the colleagues around 
the [00:14:00] world, but, we still have, pockets, if you will, of regions with, a 
lot of Acinetobacter, but , for which we don't have a lot of data and I have in 
mind parts of Asia in particular when I talk with my colleagues, they're like, our 
ICU is always teemed with patients with, you know, CRAB and with no 
susceptible agent left and, I hear about these things, but I think we really need to 
get a data because we have to define the global burden to really start addressing 
the problem. , these hospitals, they're lucky if they have colistin for their 
patients.  



Erin: Yeah, I think that's something, Emily, you can speak to a little bit more. 
Availability of antibiotics, you know, we're fortunate in the United States to 
typically have access to most of these antimicrobials, particularly new ones as 
they come out, but seeing new development of antibiotics spread across the 
world takes time and take, different countries bring these on at different times. 

So any additional thoughts on [00:15:00] what you think we can do as a global 
community? I know you've done some work in Africa and other places as well. 
In understanding this pathogen better and how to treat it. 

Emily: It's a great question. I mean, I think you know, Yohei's work and work 
from others has really shown us just how much diversity there is in the actual 
mechanisms of resistance with CRAB, depending on where you're coming from. 
And that really does have a big role in how we're choosing treatment. So I think 
continuing to understand and characterize what CRAB looks like in the country 
that you're actually seeing it in and treating it in access to these new drugs. As 
you said, we're about to talk about a couple of new agents that a lot of people 
might not even have access to. And then the other thing that I think, just kind of, 
as a scientific community, I would love to see with Acinetobacter is more of a 
focus on rapid technologies to help us identify it sooner, because when we think 
about this pathogen, this is not one that's going to be covered by our empiric 
sepsis regimens, right? 

Like, you've got a crashing patient in the ICU. You're putting them on pip-tazo, 
cefepime, meropenem, you know, your typical anti-pseudomonal beta-lactams, 
but rarely ever are you starting someone on an empiric regimen that's going to 
cover [00:16:00] CRAB. So we're almost always seeing delays in time to 
effective therapy with this pathogen. 

And then, like, with our rapid technologies that we have in the lab, it's not like a 
nice Enterobacterales with a single beta-lactamase that's picked up by some of 
these technologies. We're like, oh, I've got a CTX-M E. coli, broadened to 
meropenem. Within 24 hours, you've got your patient on the ideal therapy. 

 We're not seeing if a patient's got an OXA-23 in their Acinetobacter until two 
to three days later when we're actually getting the susceptibilities. So I think 
really if we could figure out a way to help us close some of that diagnostic gap, 
that would also really  

help with this tricky  



pathogen because it's almost always taking us two to three days to get patients 
optimized on their therapy.  

Erin: Yeah, I couldn't agree more. And I think we've come a long way in 
diagnostics for some key beta lactamases, but Yohei described how 
Acinetobacter has all the non key ones or multiple, and then a whole host of 
other, right. It has efflux pump mutations. It has every other penicillin binding 
protein mutations, which we'll talk about a lot. 

That's evolving. We don't have any way to detect those clinically right now. 
And so it's like Pseudomonas in that [00:17:00] regard, which is something 
people are more familiar with. I agree with other organisms. If you know your 
beta- lactamase present, you have a pretty good idea of what your phenotype is 
going to end up with. 

But with this bug, we have no clue, right? That's only like the very smallest 
piece of the puzzle. And so, and that would be super helpful to have more rapid 
phenotypic on top of the genetic background and mirroring our treatment. And 
so, with that, this is what everyone really wants to get into. They're like, thanks 
for all this fluff about the epidemiology. 

Now, can you tell me what to do? So let's talk about treatment, Emily. I think I 
hear rumors. The IDSA guidance should be updated any day now. And so we're 
really looking forward to that update. Can you tell us, can you give us a little 
teaser on what we can anticipate in those updates? I think we know the biggest 
update of course, is that sulbactam-durlobactam is now available and FDA 
approved in the United States and other, you know, global communities and 
governments are picking this up as well. Really the first drug to show promise 
in the treatment of Acinetobacter. So can you talk to us about [00:18:00] 
sulbactam-durlobactam as well as what updates we can anticipate in the 
guidance. 

Emily: Yeah, absolutely. And truly any day now, we keep saying that, but 
really they should be out 

any day now. So hopefully  

Erin: I know Emily's been telling me that, for like months, so don't hold your 
breath guys, but maybe when this, maybe when this episode 

drops the guidance will be available and it'll be, 



just like Christmas times two, you know, and whatever other holiday you may 
celebrate, presents all around. 

Emily: So I think what everyone's going to be most excited to see, of course, is 
the placement of sul-dur. So we're all really excited about. sulbactam-
durlobactam I think you're going to be finding that it's going to have a really 
prominent place in our recommendations for treatment of Acinetobacter. 

 Let's just dive into this drug a little bit because I think that as you said, it's 
really exciting. It's our first agent that was specifically designed for this 
pathogen. Like this drug was crafted exclusively for CRAB and it does a really 
nice job with it. So you know, it was FDA approved about a year ago. 

It's got sulbactam, our old friend, the backbone agent we've been using for 
CRAB for years that works well because of its irreversible binding of PBP1A, 
[00:19:00] 1B, and 3 at high doses. But limited by its availability, at least in the 
United States, only as amp-sulbactam. We're giving these kind of crazy high off 
label doses, which makes people a little bit nervous. 

So now we've got Xacduro. It takes sulbactam. It combines it with durlobactam, 
which is novel beta lactamase inhibitor that has activity against Ambler class A 
and C serine beta- lactamases. But most importantly, was chemically optimized 
and really designed to inhibit those class D OXA carbapenemases. 

So when you add the durlobactam to sulbactam, you see your sulbactam MIC 
decreased by a median of 32 fold against Acinetobacter. So like I said, this drug 
was designed and built just for CRAB, which is wonderful. It's going to be 
dosed as one gram of sulbactam and one gram of the durlobactam component 
IV. 

You give it as a three hour infusion every six hours. And for all of our 
pharmacy friends out there, if you haven't had a chance to use this drug yet, it 
comes as a one gram sulbactam vial and two 500 milligram durlobactam vials. 
So it was a little bit finicky for us to actually [00:20:00] like get this set up in 
our IV lab dosage compounding system. 

You need to partner with your operations folks on kind of getting that 
logistically set up. But anyway, so how did it work? So in the phase 3 ATTACK 
study, this was a global study that was 59 sites across 16 countries. It was 
patients with CRAB HAP, VAP, or bloodstream infections, but only 3 patients 
ended up having bloodstream infections. 



So really, this was a CRAB pneumonia study and they were randomized to 
sulbactam-durlobactam plus imipenem or colistin plus imipenem for 7 to 14 
days. They also ran a parallel open label arm for patients that had either failed 
colistin or had a colistin- resistant CRAB, and those patients just got the 
sulbactam-durlobactam plus imipenem. 

So their primary outcome was 28 day all cause mortality with a 20 percent non- 
inferiority margin and they had a ton of secondary outcomes. So getting into the 
meat of the results there was 19 percent mortality in the sulbactam-durlobactam 
arm versus 32 percent in the colistin arm. 

So the non inferiority criteria [00:21:00] was met and looking at their secondary 
outcomes, their 14 day mortality, which is one of my favorite outcomes in ID 
studies. I feel like with some of these infections, like once you get into like 28 
day, 60 day, 90 day mortality. These are ICU patients that have a lot of other 
things going on that can kill them. 

So I like that kind of shorter look at mortality. The mortality was 6 percent in 
the sul-dur arm versus 19 percent in the colistin arm. And this was so super 
close to meeting superiority criteria. It's still only met non inferiority  

criteria, but the upper bound  

of that confidence interval was 0. 1%. So it did look really promising  

there.  

Is so tight. I mean, it was one of those things where you look at it and you're 
like, Oh, come on. Similar rates of clinical cure, the test of cure visit, and then 
not surprisingly, significantly lower rates of nephrotoxicity when you're getting 
rid of colistin, which I know we all want to do so badly. 

And in that parallel open label arm, the 28 day all cause mortality was 18%, so 
very similar to the randomized arm and the patients actually more patients in 
that open label arm had [00:22:00] bloodstream infections. I think almost 70 
percent of them. So it's good to see some similar outcomes there with the 
bloodstream infection group, since the randomized arm was very heavily rooted 
in pneumonia.  

Erin: Thanks Emily. That was an awesome recap of the study. And this is, this 
is really exciting. Yes. So these are the first data of a drug showing a benefit 



compared to best available therapy, which is typically a colistin- based regimen, 
right, for most patients around the world. So this is super exciting. 

You know, we've brought this on to formulary here too and had the same 
headaches. We have Cerner as our predominant EHR. So for my Cerner friends, 
this is, this shows up in Cerner as one gram slash one gram, whereas every other 
beta lactamase inhibitor combination shows up as the total dosage, like eftol-
tazo shows up as three grams. 

So, of course, you know, nothing's easy logistically and, and we have to work 
through that, but very exciting drug. Three hour infusion as we're seeing all of 
our beta-lactam, beta-lactamase inhibitors come to market as. But let's talk 
about some of the other operational pieces you mentioned, because I do think 
this is really important. 

So first, this was studied [00:23:00] with imipenem in the trial. So when you 
guys are discussing utilization, are you recommending that you always have to 
give it with a carbapenem? Or is there a world in which you'd give it as 
monotherapy? And to double down because there's no easy questions on 
Breakpoints if you are recommending a carbapenem, do you have to use 
imipenem? 

Emily: Wonderful question. And I think probably one of the most, one of the 
things people are going to dive right into the guidance to look and see what we 
did. So taking a step back, we know that carbapenems and sulbactam have 
established in vitro and in vivo synergy. They have complementary penicillin 
binding protein activity. 

Sulbactam loves one and three. Carbapenems: number two, along with number 
four. So I think it leads us to a little bit of a challenge that it makes it Potentially 
hard to ascribe the findings of the ATTACK study solely to the sul-dur activity. 
You know, imipenem was added in the study to provide background coverage 
for the potential for polymicrobial infections, which upwards of a third of 
patients did have. 

It wasn't added for synergy. It was really added [00:24:00] just to provide 
polymicrobial coverage, but to allow for ongoing blinding. If someone had 
monomicrobial CRAB, the drug wasn't stopped. So they were continued on 
imipenem through the entire time. We know in vitro that imipenem lowers the 
MIC of sul-dur about two to four fold. 



So we've got some modeling data that shows us that addition probably doesn't 
really make a big difference when you've got a really sul-dur susceptible isolate. 
So the carbapenem had no impact on efficacy of CRAB with a sul-dur isolate 
that had an MIC of 0. 5. Our break point is going to be 4, so keep that in mind. 

However, for isolates outside of the susceptibility range, so an isolate of with an 
MIC of 8, for example, that carbapenem did actually have a pretty big impact. 
So I think kind of the party line that we're going with at this moment is until we 
get some real world data, we're going to be giving this drug with a carbapenem. 

1 problem is that within our own hospital lab, for example, we haven't validated 
testing for this yet. So we're going on a wing and a prayer and epidemiologic 
data saying that about 95 percent of crab isolates in the US seem to be 
susceptible to [00:25:00] sul-dur. So hopefully, ours is as well, but we don't 
have an MIC. 

We don't know where we're at. So we're going to add it, on there. But one thing 
that I think is helpful there was some data presented at, I believe, ECMID 
maybe a year or two ago that shows that meropenem is going to have similar 
activity to imipenem here in terms of that complimentary PBP binding. 

So if you're one of the many hospitals, that's meropenem hospital and not an 
IMI hospital, I don't think you need to go and add IMI into formulary here. You 
could potentially use meropenem, but I will say that this was a really soft call, 
and we talked about this at length, and I would love to hear Yohei's opinion on 
this because I don't think the ATTACK investigators intended for this to be a 
drug that was always used with a carbapenem necessarily, but it, you know, just 
looking at that in vitro data, it's a little bit hard to back away from, I think, until 
we get a little bit more experiences with this in the real world.  

Erin: Yeah. Yohei, any thoughts on that? I can share what we're doing at 
UPMC, but any thoughts on. 

Yohei: to ask Emily what you guys are going to recommend, especially in terms 
of meropenem, [00:26:00] because imipenem it's a great drug, but like how 
often do we use it these days? So in terms of implementation, can this be 
replaced with meropenem? I think that's a question that I would have. , and in 
terms of, you know, do we always need to have a carbapenem? I don't. No, I 
don't think we have the data, as you nicely laid out, Emily. But I think my 
instinct is to at least start out with how the study was done and how the data 
were obtained. And longer term, this is a very important drug for, for CRAB 
and I don't think we can afford to, to lose it either. 



And here's hoping that maybe the complementary PBP activities that you laid 
out may have some benefit in preventing emergence of resistance. Of course, 
this is all speculative. 

Erin: I'd say we're doing something similar. I think, you know, very sick 
patients starting with the carbapenem and then, but not, [00:27:00] we did not 
say it always has to be given with a carbapenem. We're leaving that up to 
clinician judgment, who knows the situation in which maybe, maybe you do the 
carbapenem for a lead in and then drop to monotherapy, ala Staph. aureus 
bacteremia, combos, you know, who knows what. 

We have a lot to learn. But I think that's where we stand. But we are a 
meropenem institution, so we are not adding imipenem. We do have imipenem 
for, you know, very specific - situations -NTMs, et cetera, but we'll not be using 
imipenem routinely. It's a much more challenging drug to administer than 
meropenem too. You just run into stability issues and other things So we will be 
using meropenem, but we'll probably be adding the carbapenem up front but not 
ruling out that we might use it as monotherapy who knows or not even 
monotherapy, but maybe sul-dur plus something else and not necessarily 
needing the carbapenem Of course you, you think of, I mean, very niche 
patients, but if a patient's on valproic acid, I'm not going to give them a 
carbapenems. 

We're going to do something else with that and so on and so forth. And then one 
thing I [00:28:00] did want to point out, Emily, you mentioned the that you 
don't have AST testing available. Neither do we yet and I just think we know 
this and so I just think if you're facing this frustration at your institution, you're 
not alone. 

This is always what happens, right? We get a new antibiotic, it gets FDA 
approved, but then someone has to pick up that antibiotic to commercialize it, 
right? Someone has to bring it to market. Sometimes that happens quickly. 
Sometimes that happens a year later. And so there's a delay in just even getting 
the antimicrobial. 

And then once you have the antimicrobial, there's a delay in a commercial 
testing becoming available and a super delay in it being added to an automated 
panel. And so I think the commercial testing just became available. Or it's not 
yet. I think, I know BioMérieux has an E-test, but I know, last I talked to our lab 
director, we hadn't been able to actually acquire it yet. 



It was more like, I'm gonna bring this on as soon as I can, but I can't yet. Have 
to check in with her to see where we're at. But to my knowledge, we don't have, 
we do not have it yet. Haven't validated it yet either. And so, yes, when these 
isolates come up, we're using it on a [00:29:00] prayer, which isn't the best. It's 
not great. 

We always want to confirm susceptibility testing when we're using these agents 
and trend that over time. So those are some struggles where we're facing as we 
use this clinically as well. But really looking forward to seeing people's clinical 
experiences and we'll learn. I think we have a lot more questions and answers 
right now, but that seems to always be the case with Gram- negatives. 

Emily: And with that lab testing, I really think, you know, once we're able to do 
in-house testing and we have an MIC available that really might help with the 
conversation about the need for that carbapenem. And so I think that that's also 
gonna be really nice when we're all able to say, oh, I've got a sul-dur MIC of 
0.5. 

I don't need that carbapenem because I know, based on my models that it's 
gonna hold its own in that situation.  

Erin: Yeah, very good points. So, Yohei, to a little bit more on sul-dur, your 
team just did a really nice paper looking at the in vitro activity of sul-dur against 
Acinetobacter isolates that were cefiderocol and colistin resistant, which that's 
scary, right, because those are colistin resistant, especially, and cefiderocol, 
another new, relatively new [00:30:00] antibiotic with in vitro activity against 
this pathogen. So, what are the key findings there? We're talking about, we don't 
have in vitro testing right now, so how confident do we feel that soldier is going 
to be active? What'd you guys see in that study for these super resistant isolates? 

Yohei: Yeah, sure. There are already multiple surveillance studies showing very 
good activity of sulbactam-durlobactam against, carbapenem resistant 
Acinetobacter. But we really wanted to focus on sort of the, the most resistant 
isolates as you mentioned, these were taken from the SNAP study. 

So on top of carbapenems, they were resistant to colistin and, cefiderocol, and 
we had 87 of them, which in itself is a little bit scary, but anyway, we had 87. 

And the good news is  

Erin: a good number in Pittsburgh.  



Yohei: Not for just from Pittsburgh. From across the U. S. Just to be you know, 
clear, but almost 90%, I think 89 percent it was, were susceptible to sulbactam-
durlobactam with a breakpoint of four million per liter [00:31:00] and 97 
percent were susceptible to the combination with imipenem added on to that. So 
I think that was reassuring or encouraging. We had 10 isolates that were non-
susceptible to sul-dur and we did a whole genome sequencing and five of them. 

So half of the non-susceptible strains had a plausible amino acid changes in a 
penicillin binding protein 3, which as Emily mentioned is the primary target of 
sulbactam. So that made sense. Yeah, so we have a handful of strains for which 
we don't know why they are non-susceptible. We are continuing to look into 
them. 

Erin: Yeah, that's so interesting. I think we've talked about this on this podcast 
before. We just did an episode on metallo-beta-lactamases and this comes into 
play. Um, durlobactam actually, you know, maybe have some potentiation of 
penicillin binding proteins on its own, as well as other beta-lactamase inhibitors. 
We've always talked about beta-lactamases and enzymatic resistance with gram 
negatives as being the main thing, and it still is, but this emergence of the 
penicillin binding protein resistance is just a really fascinating space to watch 
and I think will be increasingly important as we use these agents more routinely 
in practice, so something to keep an eye on. But pivoting a bit, not really, 
because we're going to stay in this sulbactam space. But Emily, so, I don't have 
sulbactam-durlobactam because that's true of most humans on this planet right 
now. So as excited as we are, tough luck, I don't have it. So, I've got to move 
on, what is next line therapy? What the guidance currently states is to give a ton 
of ampicillin-sulbactam and something else. So, talk to me about this high dose 
ampicillin-sulbactam, because I think when the first iteration of the guidance 
came out, this was a big conversation in the community. So 27 grams a day. 
Talk to me about where that came from. And then as a follow up, because you 
are a stellar pharmacist, how logistically do you administer that? Cause that's 
the other most common question I receive. How the heck am I giving 27 grams 
of Unasyn a day? 

Emily: Yeah, so, I think you're still going to see that in the absence of SUL-
DUR, um, good ol’ high dose amp-sulbactam to him to maximize your 
sulbactam component in combination with something else based on your 
susceptibility data is still going to be our kind of next to-go regimen. And 
sulbactam has really been, you know, again, a backbone agent of Acinetobacter 
treatment for a while. When you dig into the data behind this, it's really just 
observational trials with really heterogeneous populations and the dosing 
regimens are all over the place. There was a nice meta-analysis done in 2021 



looking at different regimens for CRAB that show that high dose, sulbactam 
components. So at least six grams of salt per day, plus the second active agent 
had higher clinical cure rates versus any of the colistin based regimens. Um, but 
really, we haven't found any regimens that have shown to improve mortality 
against this very tricky pathogen to date. But like I said, in the U. S. one of the 
problems with sulbactam for us is that we can only get it in combination with 
ampicillin here as Unasyn. So we're having to use these high, off-label doses of 
ampicillin-sulbactam to get to our desired sulbactam level. What we know 
based on in vitro studies is if you've got an ampicillin-sulbactam MIC of like, 4 
or 8 or less. 8 might be pushing it, but 4 or less, like truly susceptible, the 
standard label dose is probably fine. But most of our CRAB, we're talking about 
MICs of 8, 16, 32, and to ensure that you have adequate exposure of sulbactam 
for target attainment, you really need closer to 6 to 12 grams of that sulbactam 
component per day. So the way we do this at our hospitals, we give 9 grams of 
ampicillin-sulbactam, which is going to be 3 grams of sulbactam per dose as a 4 
hour infusion every 8 hours. You can also do a 27 gram, which would be 9 
grams of sulbactam as a continuous infusion, but that's where you have to be 
careful with your stability. So double check your Trissel’s and make sure you're 
compounding to a concentration that's going to be stable. I believe like 20 
milligrams per milliliter is stable for 24 hours at room temperature, but you're 
cutting it really close with this. So everyone always gets a little bit nervous 
when you're doing that continuous infusion with ampicillin-sulbactam which is 
part of the reason why we do the 9 grams, over 4 hours every 8 hours instead, 
but you can do it either way. We’re now over the last couple of years, we've 
accumulated a lot of data using these crazy high off label doses and knock on 
wood, We haven't seen like any major neurotoxicity signals or issues with it yet, 
but it is something to keep in mind when you are cranking your beta lactam 
dose that high. 

Erin: Yeah. It's a ton of fluid. It’s kind of a misnomer that you can't give 
ampicillin-sulbactam continuously because it's not stable. You can, but it's a ton 
of fluid. It's pretty dilute. That’s what we struggle with is patients can't tolerate 
it, especially to transition to home. They can't carry around a liter of fluid. 
Okay, let's real quick, we'll do some rapid fire of like the most common 
questions you and I get all the time. So first 9 grams every 8 hours over a 4 hour 
infusion. Sounds like a good plan. How are you compounding that? 

Emily: We are putting it in 250 cc of normal saline. 

Erin: Okay, perfect. So there's your answer guys. So you know, everyone has 
Emily and I's keys to the kingdom. And then if you do happen to do the 27 gram 



continuous infusion, which we don't really do, but if you do happen to, what are 
you putting that in? 

Emily: That one we also do not do as often, but that one is going in a liter. So 
as you said, that can be a little bit challenging for some patients. So that one's a 
big boy. 

Erin: Yes, lots of fluid. Heavy bags. No one likes that So do the Q8 hour. And 
then last thing I get a lot is, okay, so I'm giving 9 grams every 8 hours. How do 
you renal dose adjust that? 

Emily: Yeah, I wish there was a little bit more literature on this. There's like 
one paper out there that helped guide our decision. So we are doing the 9 grams 
every 8 hours until creatinine clearance is less than 30. At that point, we'll do 
just the three gram dose of ampicillin-sulbactam. So only one gram of 
sulbactam still over 4 hours. And then we'll do that every 6 to 12 hours, kind of 
depending on how low the creatinine clearance is less than 30. And then for like 
CRRT really depends on CRRT modality and settings. If I've got a patient on 
like CVVH with an effluent flow rate of greater than three liters per hour and 
residual liter out, uh, like residual urine output, I might not even do suggest at 
all and still give that 9 gram dose every 8 hours. Or potentially 3 grams every 
four hours. It just depends on a lot of patient factors. So I think sometimes we're 
still kind of making that up on the fly as we go every time. 

Erin: Absolutely. So that, that's pretty much exactly on brand. We do for some 
of our patients that aren’t as sick, or maybe have a more susceptible isolate like 
you talked about. We do the 3 Q4 also quite frequently. That was our standard 
dosing prior to the guidance and the guidance came out. We looked at that 
higher dosing. When is it truly necessary? Sometimes we'll really push it. 
Sometimes we do a 3 Q4 still, even for a HAP/VAP is if they're stable, if it's 
like that hedge between non-infection infection. So that is still something we do 
at UPMC as well. We're not always doing the 27 gram for what that's worth. 
Okay, Emily, you also mentioned in going through ampicillin-sulbactam about 
your clinical experience, and you just published a really nice paper on this, so 
thank you. Thank you for your contributions. And Yohei, you collaborated on 
this paper, so love to see it. So, uh, this was a paper looking at the use of 
combination therapy, which involved polymyxin during COVID-19. So, 
unfortunately, during the pandemic, we saw a lot of our, our stewardship efforts 
and our decreasing resistant pathogens completely reversed. We know we saw 
very sick patients on vents in the ICU for a long time. We saw a lot of resistant 
pathogens reemerge. So Emily, you had a lot of experience treating CRAB in 
this setting. So let's talk about that. What role does polymyxin have or colistin 



in the treatment of Acinetobacter now in the United States and then in countries 
that don't have access to sulbactam or just sulbactam-durlobactam? 

Erin: Yohei, do you want to start us here? 

Yohei: Yeah, sure. I'll just recap the, the study and Emily, please jump in any 
time. Um, this was, uh, an outbreak of patients with COVID infection in, in 
mostly in ICUs at your institution. Really at the height of the early phase of the, 
the COVID 19 pandemic. So that's important because, uh, I think 90% of the 
patients were in the ICU. The majority of them had VAP, many of them even on 
ECMO. So these were really sick patients. There were 18 of them, most of them 
with pneumonia, some with bacteremia, as I mentioned. And the protocol at the 
time was to implement combination therapy, usually with three drugs. So the 
majority of patients got a combination of ampicillin-sulbactam, high dose, as we 
just discussed, meropenem and polymyxin B. A small number of patients got 
other combinations like including minocycline. And the clinical resolution was 
achieved in 50 percent and a 30 day overall mortality was at 22%. We don't 
have a control group, but in a cohort of, of patients, this sick, historically 
speaking, we thought this was really a good outcome. And that’s I think, the 
work in essence. 

Emily: Yeah, I think what was cool doesn't feel like the right word here, but 
what was, I guess, helpful in this situation was that we were in the midst of an 
outbreak. So like as soon as we had, the first signs of a non-lactose fermenting 
gram negative on a sputum or bronch culture from a patient, we were able to get 
that triple therapy started really quickly. And so we were kind of circumventing 
some of those typical delays you have with good empiric coverage of CRAB 
because we were getting those patients on that triple therapy right away. And so 
maybe that did help with the outcome. So I think what was cool about this study 
that we did was our outcomes were pretty decent. I mean, I'd say that's pretty 
comparable to like the ATTACK study in terms of what you saw in terms of 
cure rates and mortality. But we also found relatively low rates of reoccurrence 
and in the patients that did have recurrent infection, we didn't find any new 
signals for new resistance. So maybe that triple drug combo really did help kind 
of protect those agents from the development of resistance in the future. But, 
ultimately, I think we'd love to get rid of polymyxin as an agent if we can. Um, I 
mean, it works beautifully in the lab. I think anytime you throw polymyxin into 
a model, you're going to see really potent synergy with a lot of other 
antimicrobial agents. So I think it's, it's going to be something that if you don't 
have access to SUL-DUR, it’s one of my favorite go-to's still to combine with 
sulbactam. Unfortunately, despite the toxicities, just because it does seem to 



have that really potent activity, but I don't know. Yohei, do you think we can 
ever get rid of polymyxin here? 

Yohei: It depends on where you live. I think in the U.S. I think, I think we're 
pretty close, but, if you look globally, we have a long way to go. I think. 

Erin: I think, and that's the key takeaway here is that if you don't have access to 
sulbactam or sulbactam-durlobactam, then polymyxin is still a, very reasonable 
first line therapy, especially for a critically ill patient. And so it still has a role. 
Yes. It's very toxic, but it still has a role in this pathogen. Okay, next class. 
Cause remember guys, we framed this with sulbactam plus anything, right? Is 
what we're operating on. And that is, that really is the answer. And so I was 
joking, but also not, I'm dead serious. When people would ask me, how would 
you treat this pan-resistant Acinetobacter, you get the shoulder shrug emoji and 
the prayer emoji. And then pick your favorite combination. Many of you know 
this, but, but personally, I was very close with my grandfather and he actually 
had an Acinetobacter bacteremia, uh kind of towards the end of his life. And it's 
very different when you're making decisions for your family. And I remember 
when I found out the bug was that he was on cefepime and he was getting 
worse. And then, We got the organism ID. He was at a very rural community 
hospital in West Virginia. And so very little access to diagnostics and things 
like that. We got the bug on day two. Susceptibilities, I actually went into the 
community hospital lab, took his plates, and drove them to Pittsburgh myself 
because I knew I'd get susceptibilities faster, which is not legal. I'm not 
recommending this. Anyway, um, but I texted, I remember I reached out, um, to 
an amazing female PhD in Yohei's lab, actually, who did a lot of Acinetobacter 
work. I talked to several colleagues, and I asked them what they would do, and I 
got five different answers. And these are world leading experts in this space. So, 
I got five different answers, and I was like, well, at least we're not alone, right? 
And no one wanted to give my grandfather polymyxin, although we probably 
should have. We didn't. And then some days I still think about that. I'm like, 
should I just given him a load? But here we are. So it's complicated. It's messy, 
but, let's talk about the tetracycline. So this is another something else you could 
throw on onto your patient if you want to and, and when we talk about the 
tetracycline class for Acinetobacter, we're really talking about minocycline, 
tigecycline, and eravacycline. In a very rare situation, if you have a very 
susceptible isolate and a skin and soft tissue infection, you possibly get away 
with doxy. It might work, but maybe not really. Um, but we don't really think of 
a omadacycline as a, as a gram negative antibiotic, really a omadacycline I 
actually think is finding a nice niche in NTMs, um, but not really a potent 
Acinetobacter drug. So, as a spoiler, our 100th episode of Breakpoints, which is 
going to be the episode that releases after this one, is going to be completely 
dedicated to the tetracycline class. So I don't want to get too much into them 



here because that episode has some fantastic panelists, PK/PD experts that are 
going to really get into the nuances here, the dosing, the breakpoints of 
tetracyclines. There's a lot to learn. So, I don't want to get into that or that 
background, but what I do want to know is currently in your clinical practice, 
how are you positioning tetracyclines? Are you using them at all? Do you have 
a preference for one? Um, Emily, do you want to start us here? 

Emily: Yeah, so I think with the tetracyclines, I'm looking at a couple of key 
things. So one, what is my breakpoint? Um, or what is my MIC rather? Because 
I know that for both tigecycline and minocycline, our target attainment is 
relatively low, especially with, uh, MICs that are greater than 1 or even 0.5, 
depending on what, you’re going for in terms of stasis. If you're treating a 
pneumonia and that's with standard dosing. So I'm looking at what is my MIC? 
Two, I'm looking at where's my infection. So we know that the tetracyclines 
have some advantages in certain sites, like skin and soft tissue infections, 
osteoarticular infection. But they're not so hot for serum, urine, ELF, like, so I'm 
not going to necessarily pick them in those cases. My preference is for 
minocycline. It has the advantage of having a highly bioavailable oral option. 
The MICs tend to be lower for us in our lab. I think in terms of totality of data, 
um, there's just a little bit more with minocycline. Tigecycline, we still have that 
box warning about increased mortality. There's no EUCAST or CLSI 
breakpoints. So most of the time our labs just using Enterobacterales 
breakpoints for it. And then eravacycline, ugh. I still just want more data. 

Erin: Eravacycline, ugh.  

Emily: There was that one retrospective observational cohort that found higher 
30 day mortality with it. And then there's been like 2 post marketing 
noncomparative cohorts, but there's just not a ton of data. And like my issue 
with erava, and maybe you'll answer this for me in the next Breakpoints episode 
is just how to dose it. Because I'm not convinced that 1 milligram per kilo Q12 
is enough. I will tell you this is like totally off label made up when we've used 
eravacycline for CRAB, we've dosed it to every 8 hours. Just kind of looking at 
some of the phase 1 PK/PD study and AUCs and hoping for the best. But I think 
that erava, we just need more information for. So, for me, minocycline is still 
my pick, but really, it's just about remembering our data is exclusively for use in 
combination. I wouldn't ever use these as monotherapy. I mean, I'm not going to 
use monotherapy really for CRAB, in general. But I'm going to only reach for 
them if I think I can achieve my PK/PD targets based on the MIC, my lab 
reported and based on where my patient is actually infected. And then the other 
thing to remember is that when we are using these, we're using off label higher 
than standard doses. So, minocycline 200 milligrams Q12, tigecycline 100 



milligrams Q12. So that's going to be a little bit hard on your patient's GI 
system. So just also something to keep in mind, but I think they do have their 
time in the place kind of if all those little situational things are met. 

Erin: Yeah, totally co-signed. For me, they're icing. They're synergy. Well, not 
synergy necessarily, but they're, they're the extra drug, not really the, the first 
line, the backbone, or really use as monotherapy. And we position them 
similarly. The breakpoints probably need to lower. So you mentioned that the 
mino breakpoint’s 4 right now, that's probably not the right breakpoint. But 
Alex Lipak taught me that tetracycline nausea vomiting is probably dose 
dependent, which is really interesting. And so similar, instead of increasing the 
dose, we'd split it into a Q6 or a Q8 because we want to give more, but we don't 
want to hurt our patient. And so we've done something, we've done that too, you 
know, giving Q6, Q8, even with eravacycline if we use it. I think that less 
nausea, vomiting is really just the nature of maybe the dose is too low. And, and 
so agree, you know, eravacycline was studied at that 1 Q12 for intra-abdominal 
infections that had surgical source control. I think there was one Acinetobacter 
isolated in all of the phase three trials. So we just don't have clinical or PD data 
to really support what dose we would need. And it's probably more than we 
currently give. So a space to watch for sure. Um, Yohei, do you have a favorite 
tetracycline for Acinetobacter? Any strong feels here? 

Yohei: I prefer minocycline but I'm a little bit worried about the breakpoint. So 
do you have any comment on that, Emily? 

Emily: Yeah, I think it's too high and I'm hoping that maybe it'll be addressed. I 
think for, for minocycline, you know, the, the probability of target attainment 
data shows that you can hit greater than 90 percent when the MIC is less than or 
equal to one, but that's only a stasis target if you're going for like one log kill, 
really should be less than 0.5. So I'm hoping maybe we'll see a change with 
CLSI where they'll get it to, to 1 or less in the future. But for now, it's just 
something that we like really counsel our ID practitioners to keep an eye on. 
Like if you're thinking about using mino. Just because the lab says it's 
susceptible, you really need to look at that MIC and make sure that you're still 
going to get there. And maybe if you're using that minocycline 200 milligram 
Q12 dose, I love that idea of splitting it, Erin. We also pre-med with Zofran a 
lot. So get that ondansetron before your dose and hope for the best. 

Erin: I love Zofran. What a, what a drug. Um, yes. And I think, So the 
breakpoint piece is very important too, right? Because when that break point 
drops to probably where it should fall, which Emily is correct in that one, and 
really probably 0.5, well then, then your Acinetobacter, your CRABs go to like 



less than 30% susceptible globally. It may even be less than 20%. So it becomes 
less exciting, um, but still maybe possibly a good, a good adjunct. So we shall, 
we shall see. Okay, but let's move on from tetracycline and move into 
cefiderocol. Everyone’s favorite drug. What is going on with cefiderocol? First, 
there was the CREDIBLE study, which I think we're familiar with at this point. 
And then most recently, in April at ESCMID, they presented the results of the 
GAME-CHANGER trial. I'm going to briefly highlight these for those of you 
who were not able to attend the late breakers at ESCMID. We usually do a late 
breaker ESCMID episode of Breakpoints and we didn't this year, so I feel like I 
owe it to give the high level summary of what was presented with GAME-
CHANGER. GAME-CHANGER was an investigator driven, multi center, 
randomized, non-inferiority, open label trial that compared cefiderocol to 
standard care antibiotics. Best available therapy. This is largely colistin based 
regimens for gram-n-egative bloodstream infections. that were hospital acquired 
or healthcare associated. And Yohei told us at the beginning, that is the majority 
of some of these. Acinetobacter in particular, but GAME-CHANGER was all 
pathogens. This was presented by David Patterson from Singapore. The trial 
enrolled in Australia, Malaysia, Singapore, Taiwan, Thailand, and Turkey. It 
had some funding from Shionogi. Shionogi supplied the drug, but then it also 
had additional funding sources. So this wasn't like a pure industry trial. It was 
adult patients if they had a positive blood culture with a gram-negative pathogen 
and they were randomized 1 to 1 to receive cefiderocol or standard care. And 
standard care was up to the individual prescriber. They could get up to three 
active gram negative antibiotics and they could adjust that regimen based on 
either susceptibility testing that came back or the patient's condition. The main 
exclusions were they weren't going to survive for more than seven days, they 
had a concomitant gram positive infection, pregnancy or patients on peritoneal 
dialysis, and the primary outcome was Emily's favorite, 14 day all-cause 
mortality. And day one was considered the day the patient was randomized. 
And the hypothesis was that cefiderocol would be non inferior to standard care 
at a 10% non-inferiority margin. And if it met non-inferiority, they planned to 
then go on and do a superiority analysis. So the main analysis was every patient 
that got randomized except patients that subsequently had no organism grow.So 
this would be, and we see this would be their gram stain was positive for a 
gram-negative rod, but then nothing ended up growing. So those people were 
out or if they never got a single dose of study drug. They assessed over 9,000 
patients, 8,600 were excluded. They ended up enrolling 256 patients to 
cefiderocol and 257 patients to standard care about 30 percent of these patients 
had E. coli and 30 percent had Klebsiella. So this is like what we would expect 
of gram-negative epidemiology. About 10% Pseudo, and about 10% CRAB. So 
I know we're only talking about Acinetobacter here today, there wasn't a lot of 
Acinetobacter in the study, but that's relatively representative of how much 
Acinetobacter you'd expect to see when you look at all gram negatives in your 



ICUs and in your sick patients. So there was some CRAB in this study. Sources 
were about 20% UTI, 20% intra-abdominal, 20% line, and about 10-ish plus 
percent pneumonia, and then unknown 20%, which also tracks, right? It's like, 
patients just got gram-negative stuff everywhere. These were sick patients, 20% 
of them were in the ICU. Charleston score of 5. Baseline SOFA score of 4. So 
the punchline is 14 day all cause mortality was, non inferiority was met, was 8% 
in the cefiderocol group versus 6.7% in standard care. Superiority was not 
achieved. And then by day 90, all-cause mortality was 29% in both groups, 
basically stone cold the same. And to Emily's point that those numbers look 
quite different from day 14 to day 90. So we're really looking like do these 
antibiotics get you through the acute infection? And so the conclusion was this 
was non-inferior, but guys, when they looked at the subset, here's the exciting 
part. But also be very careful with secondary analyses and like slicing and 
dicing data, right? But when they pull out the carbapenem resistant organisms, 
and you look at this population, because that's like what we care about. This is 
where we would really use these drugs. Then your 14 day all-cause mortality 
was 18 % in the cefiderocol group versus 12% in standard care. And then at 90 
days, it was like basically 50% in both groups. So again, no difference at 90 
days because these patients are sick. But quite a swing in your 14 day. And then 
when you look at organism, and again, these are very, very small numbers. So 
you cannot draw any conclusions from this, but in the CRAB, in the 
Acinetobacter patients, 14 day all-cause mortality was 9%. in the cefiderocol 
group versus 21% in standard care. So, perhaps something there. But for CRE it 
was 19% in the cefiderocol group and 7% in standard care. So, what's going on 
here? 

Emily: And Erin, they didn't report. I mean, one of the things I'm really looking 
forward to when they write this whole study up was they didn't tell us what the 
CRE were yet. Right? So we don't know what the breakdown of like KPCs 
versus NDMs were there, right? Because that will also be really interesting to 
see. 

Erin: Right, is it metallos with PBP mutations and then cefiderocol is not even 
active? Super, super interesting. Agree, we don't know any granular details. And 
again, this is why you have to be really cautious with secondary analysis and 
very small numbers. Cause you're looking at CRE and it's like, so cefiderocol 
19%, standard care, 7%, oh my gosh, it's more than double in cefiderocol, what 
the heck? But then you go to CRAB and it's 9 versus 21%. So it's like the other 
way. And then you're like, we should give this drug to everyone. So. 

Emily: There’s also one patient versus three. 



Erin: Right. 

Emily: Tiny numbers here. 

Erin: Exactly. So, is it a game changer? What do we do with GAME-CHANGR 
plus CREDIBLE? What is the role of cefiderocol in the treatment of 
Acinetobacter? They're both just staring at each other right now. Audiences, 
like, for listeners who are like, why is it quiet? It's because they're staring at 
each other being like. 

Yohei: Yeah, may I jump in? Sure, but, uh, you did a great job. 

Erin: Who wants to answer that? Yohei, what does this mean for you? What do 
you think about cefiderocol? 

Yohei: Well, practicing here in Japan, we only have cefiderocol. So that's not 
going to be a difficult question, but, also for full disclosure, I was a site PI for 
the CREDIBLE-CR study and I enrolled patients to the, to the study. So I think 
we're still scratching our heads as to what happened with CREDIBLE in terms 
of the patients who had Acinetobacter. We know that they were sicker, but that 
didn't explain the whole thing. And we now have a GAME-CHANGER which 
maybe have a signal in the opposite direction. I'd add that there's also a couple 
of real world cohort studies coming out, mostly of Italy, where they're using a 
lot of cefiderocol for Acinetobacter infections. And I think. The high level kind 
of takeaways that the patients seem to do comparably, whether they are treated 
with the cefiderocol regimen or the collistin based regimen. So, I don't think 
we're seeing any clear signal in one direction That doesn't really answer a 
question. But I think that's, we're getting at least more data, especially from the 
real world. 

Erin: I think it's a complex bug, right? So, but the in vitro, it looks awesome. 
And then in vivo, it's just really challenging. Emily, what are your thoughts on 
cefiderocol? 

Emily: Yeah, CREDIBLE-CR I still think we're all wondering goodness, what  
happened there? I mean, as you said, we've got a lot of real world cohort horse 
now that do provide a little bit of a glimmer of optimism. But I think two things 
to keep in mind with those is that. 80 plus percent of patients in all of those 
cohorts were co-infected with COVID, and I think that that makes it a little bit 
challenging to interpret our clinical outcomes, especially in our HAP/VAP 
patients whose lungs have already been destroyed by this virus. So, it's a little, a 
little iffy there still for me.  For me with cefiderocol, always in combination, 



never by itself. That drug makes me really nervous to be out there on its own. I 
think treatment emergent resistance is still a significant concern, and potentially 
in combination, it might still have a role. I'm happy now that we don't 
necessarily have to use it because we, you know, this was an antibiotic where 
it's always susceptible. Right? Like, I've very rarely have had a lab tell me that 
I've got a cefiderocol-resistant CRAB, but the clinical outcomes just don't 
necessarily seem to match what's going on in the lab all the time. For us, we've 
really de prioritized this agent in favor of either sulbactam based regimens or 
now SUL-DUR based regimens. But, um, here are times and places where you 
have complex polymicrobial infections where cefiderocol might still have a 
role. And for me, my big thing with it is, I just don't ever want to use it by itself, 
um, and leave it hanging out there on its own based on what we've seen so far. 
But, um, it's nice to see more data. I think GAME-CHANGER’ not necessarily 
a game changer for me, but it's a little bit more reassuring, I guess, than 
CREDIBLE, at least, that, things didn't look worse. 

Erin: Yeah, absolutely. It, yeah, they didn't look, they didn't look worse. I think 
that's, that was our takeaway, but it's, it's not what we wanted to see in that we 
now have two randomized trials where you have this very active in vitro potent 
agent that isn't panning out clinically, but I totally agree with that. So this is 
what, this is kind of our sense too, before we had sulbactam-durlobactam, you 
would test, it's always susceptible. And despite the clinical data being very 
confusing, it's not polymyxin. And so we were using it anyway. And so that's 
why we are getting a lot of real world experience with it, but it does seem to still 
be quite equivocal. And then the other issue when you use cefiderocol is the 
susceptibility testing. So this has been a common theme, but cefiderocol with 
Acinetobacter in particular, has some unique challenges. Yohei, your lab does a 
lot of work with this bug. Can you talk to us about what these susceptibility 
testing issues are with cefiderocol and Acinetobacter? 

Yohei: Yeah, sure. So most strains do fine, but some of these, especially CRAB 
strains, have a phenomenon called trailing, where you have diminishing growth 
over three or four wells, and it just becomes very difficult to call the MIC. Um, 
we don't have a good solution. We typically just. repeat the testing. Sometimes 
we have to do like three times and, eventually we can, we can come to a, a 
reasonable MIC, but I also know that's not going to be practical in the clinical 
lab. So, I think it continues to be an issue. It's not only for cefiderocol, but, I 
think we've seen this with, colistin, we sometimes see this with fosfomycin. It 
doesn't seem to be a problem for beta-lactams in general. So, um, somewhat 
drug specific. 



Erin: Awesome, thank you. And then as we close out treatments, I just want to 
kind of rapid fire go through some other things that we might throw on patients 
who have CRAB. So first, Yohei there's been a lot of talk on phage therapy. We 
actually did a really beautiful Breakpoints episode getting into phage therapy if 
listeners want to reference that. But do you think there's a role of phage therapy 
globally for these very complex infections? 

Yohei: I think the jury is still out. It's very difficult to, it's hard to do good study 
with small molecules. It's even going to be harder for phages. It's, if anything, 
it's going to be always being adjunct. It's going to be in combo, either fixed or 
tailor made. But I also hear from my phage colleagues that it's actually fairly 
difficult to come up with or identify good Acinetobacter phages relative to, for 
example, Klebsiella, MRSA, E. coli, for which there's a very good, substantial 
libraries for. So again, Acinetobacter seems to be a bit of an outlier there too. 

Erin: It's tricky. It is hard to find lytic phages for Acinetobacter, so what a little 
tricky bug. Emily, you get the next few. Other things we might try to throw at 
Acinetobacter. You can answer in one word, yes or no. Okay, ready? Inhaled 
antibiotics. 

Emily: No, that's an anxiolytic for the prescriber, not for doing anything for the 
patient. 

Erin: Inhaled antibiotics are my least favorite thing. Like, they just drive me so 
insane. We, I want to get rid of them in every aspect. 

Emily: They make you feel like, you're doing something, Erin! 

Erin: But you're not doing anything and you're causing harm. I mean, I could 
go off on this forever. Yeah, stop giving inhaled antibiotics. Rifampin. 

Emily: No. 

Erin: No, no rifampin. What about rifabutin? 

Emily: No, I mean, well, oh, Yohei might, might have an interesting opinion. 
I'll look forward to hearing this. I think there are so… 

Erin: Healthy debate. We love it. 

Emily: There are so many things that do wonders in the lab in combination. But 
when you use them clinically, they don't seem to bring much to the table. And 



with those two drugs specifically, pharmacist hat on, those are problem makers 
that you don't want to use unless you absolutely have to. I think some of the lab 
data is interesting, but I clinically have not been compelled yet to ever add these 
on. But Yohei, change my mind. 

Erin: Yohei nodded vigorously with rifabutin. He smiled, there was light in his 
face. So, Yohei, what, what, what do we like about rifabutin? Or at least, what 
are we studying with rifabutin? What's the hypothesis? 

Yohei: um, within the class rifabutin seems to, be different from the rest in that, 
um, there's a much better uptake by the Acinetobacter. Likely hijacking the iron 
transporting system. So, at least that's the premise. And I think there's a 
company that's trying to develop a rifabutin for this indication. So maybe we'll 
hear more about it in the future. 

Erin: So stay tuned. A healthy, healthy pro-con here. Okay, well with that, the 
time has come. Breakppoints faithful for I Feel Nerdy. I Feel Nerdy is meant to 
be a safe place and a closing segment for our panelists to nerd out over their 
favorite ID topics, quirks, and fun facts. So for today's, I feel nerdy. You can 
pick. So either tell me pre sulbactam-durlobactam, what do you think was the 
best treatment option or combination for Acinetobacter? Or you can tell me the 
wildest regimen you've used to treat Acinetobacter baumannii successfully. 
Don't be like, “I gave them seven drugs and they died.” 

Erin: No one wants to hear about that. Uh, so the wildest regimen you've used 
with success or just what you really think is like the most promising regimen, 
what you would respond to with the text after you sent a bunch of emojis. So 
Em, you want to go first? 

Emily: Sure. So I'll do both because I have fun examples for both. So pre SUL-
DUR. I loved that triple drug regimen, like the high dose meropenem, high dose 
sulbactam, polymyxin. That was like our go to. We had a lot of success with it. 
And my fellow IDSA gram negative guidance panelists will tell you that I was 
like emotionally attached to that regimen and had a really hard time pulling out 
of the guidance in the setting of having newer agents available. 

Emily: But that was like our go to at Maryland. And it treated us pretty well, I 
think, in the grand scheme of things. And then more recently, we had a fun case 
Fun again, terrible word choice here. We had a really interesting case, um, of a 
polymicrobial wound infection, secondary to a gunshot wound. And the patient 
had CRAB and then a carbapenem resistant Pseudomonas. 



Emily: We actually use SUL-DUR in combination with cefepime. We were 
hoping that because cefepime has some of that alternative penicillin binding 
protein affinity that we might get some similar synergy there with cefepime 
versus meropenem. So, we went a little, little off label and patient did well. And 
that was kind of our first foray into alternative combos with SUL-DUR. So that 
was really exciting for us. 

Erin: That's awesome. Yeah, PBP2 all the way. Here you go. That's awesome. I 
love it. Very cool. Yeah, I know. We know what you mean when you say fun, 
Emily. We know you don't think like sick patients are fun, but, but also that's 
why you went into ID. So, no one is judging you 

Emily: Fun bacteria 

Erin: Actually, there might be one person. Like, I can’t tell you everyone 
listening to this podcast is 100 percent on your side. But you know such is life 
in the limelight, right? Um, okay Yohei. 

Yohei: Yeah. As much as I enjoy studying CRAB and talking about it. Here in 
Japan, I'm practicing, we see Acinetobacter occasionally, but they are pan 
susceptible, right? So. 

Emily: What is that like? 

Erin: I know, 

Yohei: Yeah, CRAB is nonexistent, which is a great thing, for our patients. 
And, our go to drug is, guess what? Ceftriaxone, right? So, and patients do fine, 
as far as Acinetobacter goes. They have other medical issues. So I think that my 
final word is that, uh, back to epidemiology matters. 

Erin: Who would have thought we would end this episode with my go to drug 
for Acinetobacter is ceftriaxone? Although, I'm actually thrilled that you said 
that because we just talked about this at UPMC. We are really trying to 
standardize our AST reporting across all of our hospitals. Which we, you know, 
we use four different susceptibility platforms and that's very challenging 
because there's different drugs on different things. But we're trying really hard 
to, as much as we can, have the same rules. And so this came up, should we 
even report the cephalosporins on Acinetobacter? Would you ever use them? 
People get confused. They're like, Can I use ceftriaxone if it's susceptible 
because I've heard it has ampC and all these other scary words and is it 
inducible like Enterobacter? And a great point that it is not. So if you have a 



pan-susceptible Acinetobacter, which apparently exists in Japan. So go visit the 
cherry blossoms and get very easy to treat infections. If you have a pan-
susceptible Acinetobacter, you can indeed use the cephalosporins. We don't see 
that treatment induced resistance like we do with Enterobacter to quite that 
degree. So, a good point to make. 

Yohei: I gravitate to ampicillin-sulbactam, of course, right? But, some of my 
fellows. Say like, why? We don't have to cover anaerobes. 

Emily: Love that stewardship! That's amazing. 

Erin: I know! Amp-sulbactam is too broad. 

Emily: What a world. That's great. 

Erin: Quite the plot twist at the end there. Ending with using cephalosporins for 
pan susceptible Acinetobacter, which is a thing. You can do that. So with that 
guys, thank you so much for listening to Breakpoints, the Society of Infectious 
Diseases Pharmacist podcast. We appreciate you coming along for this 
Acinetobacter episode. 

Erin: We know it's been a topic everyone's been dying to hear, and I think our 
guests absolutely delivered. This episode was hosted by me, Erin McCreary, 
and our featured guests were Drs. Yohei Doi and Emily Heil. Breakpoints was 
created by Julianne Justo, Erin McCreery, and Jason Pogue. This episode was 
produced by Jeanette Bouchard and Megan Klatt, and it was edited by Ryan 
Molnster and peer reviewed by Lindsey Groff and Raneem Polata, and 
transcribed by Justin Ma and Christopher Baladad. 

Erin: The executive producer of Breakpoints is Erin McCreery. Our theme song 
was recorded by SIDP member Dr. Steve Smoak, and you can subscribe to 
Breakpoints on Apple Podcasts, Spotify, or wherever you get your podcasts. 
Thanks for listening in helping SIDP achieve our vision of safe and effective 
antimicrobials for now and for the future. 

 

 


