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Gain advisors’ perspectives on a multidisciplinary approach to care in acute leukemia and the  management of 
VOD/SOS

STUDY OBJECTIVE

Report Objectives
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Report Snapshot: Session Overview
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A moderated 
roundtable 
discussion was held 
with 13 healthcare 
providers on 
October 25, 2023

Disease state and data 
presentations were co-chaired by 
Kris Michael Mahadeo, MD, Duke 
University Medical Center, Durham, 
NC, and Sarah Featherston, RN, 
CPN, BMTCN, MD Anderson Cancer 
Center, Houston, TX, with content 
developed in conjunction with the 
Aptitude Health clinical team

Insights were 
obtained on the 
multidisciplinary 
approach to care in 
acute leukemia and 
the management of 
VOD/SOS

Data collection was 
accomplished through 
use of audience 
response system 
(ARS) questioning and 
in-depth moderated 
discussion 



Report Snapshot: Attendee Overview
> The group of advisors comprised 13 healthcare providers from Illinois, Colorado, 

Wisconsin, Connecticut, Kansas, Arkansas, and New York
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Institution Specialty City State
Ann & Robert H. Lurie Children’s Hospital 
of Chicago Pediatric Oncologist Chicago IL

Children’s Hospital Colorado*
Pediatric Pharmacist, 
Pediatric Oncologist, 
Pediatric APP

Aurora CO

Memorial Sloan Kettering Cancer Center* Pediatric Oncologist, 
Pharmacist New York NY

Clinical Cancer Center, Froedtert Hospital Hematologist/Oncologist Milwaukee WI

Smilow Cancer Hospital Hematologist/Oncologist Waterford CT

Maria Fareri Children’s Hospital at 
Westchester Medical Center* APP Valhalla NY

University of Kansas Health System Adult Pharmacist Kansas City KS

Milwaukee Campus – Children’s 
Wisconsin Pediatric Oncologist Milwaukee WI

University of Arkansas for Medical 
Sciences Hematologist/Oncologist Little Rock AR

*More than 1 advisor from this institution attended.



Participant Demographics (1/2) 

7*One physician did not respond.
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How many pediatric patients with acute leukemia 
have you treated/helped manage care for in the 

past 12 months? (N = 13)

1–5 6–10 11–15 16–20 ≥21 I do not treat pediatric patients

Most advisors who 
treat pediatric 

patients treated 21 
or more patients with 

acute leukemia in 
the past year

17%

8%

8%

33%

33%

Of the pediatric patients with acute leukemia 
whom you have seen in the past 12 months, how 
many have gone on to receive HSCT? (n = 12*)

≤10% 11%–30% 
31%–50% 51%–70% 
≥71% I do not treat pediatric patients

Of the pediatric 
patients with acute 

leukemia seen in the 
past year, most 

advisors indicated 
that ≥71% received 

HSCT



Participant Demographics (2/2) 
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15%

23%

0%
8%23%

31%

How many adult patients with acute leukemia 
have you treated/helped manage care for in the 

past 12 months? (N = 13)

1–5 6–10 11–15 16–20 ≥21 I do not treat adult patients

15%

15%

15%
23%

31%

Of the adult patients with acute leukemia whom 
you have seen in the past 12 months, how many 

have gone on to receive HSCT? (N = 13)

≤10% 11%–30%
31%–50% 51%–70%
≥71% I do not treat adult patients

Most advisors who 
treat adult patients 
treated at least 6 

patients with acute 
leukemia in the 

past year

Of the adult 
patients with acute 
leukemia seen in 

the past year, most 
advisors indicated 
that ≥71% received 

HSCT



Report Snapshot: Agenda

Time (CT) Topic
6.00 PM – 6.15 PM
(15 min) Introduction

6.15 PM – 7.10 PM
(55 min)

HSCT and VOD/SOS
• Overview of current data
• Reaction and discussion

7.10 PM – 7.20 PM
(10 min) BREAK

7.20 PM – 8.45 PM
(95 min)

Multidisciplinary Approach to Care
• Patient case-based discussion

8.45 PM – 9.00 PM
(15 min) Key Takeaways and Meeting Evaluation 
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Report Snapshot: Patient Cases Discussed

> 19-year-old previously 
healthy woman

> Presented with achy bone 
pain and pancytopenia

> Bone marrow examination: 
96% lymphoblasts (CD19+, 
CD22+)

> Cytogenetics and FISH 
show a normal female 
karyotype and absence of 
t(9;22)

> Treated with asparaginase-
based pediatric regimen 
followed by inotuzumab

> 10-year-old male patient diagnosed in 2016
> Relapsed and s/p haplo SCT in 2017
> Patient had second relapse in 2018 and is 

currently admitted for a second BMT
> Marrow is from an unrelated donor
> Patient received a myeloablative 

conditioning regimen with busulfan and 
cyclophosphamide

> His posttransplant course includes poor 
oral uptake due to severe oral mucositis, 
for which he is currently on TPN

> CMV positive
> Transfusion dependent and requires 

platelet transfusions daily

> Female patient s/p HSCT
> Severe SOS, controlled TMA on 

eculizumab, and MODS
> On/off defibrotide with 

intermittent GI bleeds (mucositis 
seen on scope; biopsies pending 
but not thought to be GVHD or 
CMV; no varices seen)

> Defibrotide stopped any time 
patient regurgitates blood 

> Had 1 moderately dramatic GI 
bleed in which Hgb dropped from 
8.5 to 4 g/dL in a few hours
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Ph-Negative ALL (Cindy) Pre–B-Cell ALL (William) Relapsed AML (Aliyah)



Patient Case 1: 
Ph-Negative ALL
Cindy



INSIGHTS

Discussion: Ph-Negative ALL (Cindy) (1/3)
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Risk of VOD with 
inotuzumab

AYA patient with Ph-negative ALL treated with pediatric asparaginase-based regimen followed by inotuzumab

“What is the VOD associated with inotuzumab, is it the same? Is it the same tissue injury? Is it the same or is it 
something different? Because supposedly, in my mind, it's not . . . the same mechanism of injury that comes from 
the intense chemotherapy or radiation that happens with the other conditionings, especially this is not a 
conditioning, but from other . . . tissue injuries.” – Pediatric oncologist

“Many of our patients who had been exposed to inotuzumab in that AYA group, you know, it was near uniform that 
most, if not all, of those patients did develop some degree of veno-occlusive disease.” – Pediatric oncologist

“And it's not true that all these patients develop VOD, as we all know. And honestly—so the only very severe VOD 
we saw in this group was someone who got TBI, plus Cy and TiO, so the double alkylator and - - 3 cycles of InO.  
All the others were pretty manageable, I would say.”– Pediatric oncologist

“I think, yeah, we need to be more alert and aware that these patients have a higher risk, and initiate defibrotide 
early.” – Pediatric oncologist

“So obviously, understand that there is a high risk of VOD in pediatric patients.” – Hematologist/oncologist



INSIGHTS

Discussion: Ph-Negative ALL (Cindy) (2/3)

HSCT post-
inotuzumab

Approach to transplant in AYA patient recently exposed to inotuzumab

“It hasn't been a contraindication from our leukemia team side to say that if you're on InO, you're not coming for 
transplant.” – Pediatric oncologist

“We would do myeloablative [conditioning]. So we would—and we treat up to, let's say 26. So we also—about 30% of 
our patients are between 18 and 26, and we would give myeloablation. If they are below 5, we would give base 
regimens.” – Pediatric oncologist

“If we do have a young, potentially fit patient who can go to myeloablative transplant as long as they haven't had more 
exposure to inotuzumab, as long as we have another alternative regimen that has lesser risk of VOD, as long as the 
patient doesn't have any prior history of liver disease, then we still try to give the benefit for ablative conditioning 
because I think in younger patients, at least an acute leukemia's ablative conditioning tends to have lesser risk of 
relapse as compared to reduced-intensity condition.” – Hematologist/oncologist

“But for us with our AYA patients and our adults that we ultimately take to transplant, we do try to limit the number of 
cycles of inotuzumab to just 2 prior to transplant. You know, try to avoid regimens with multiple alkylating agents.” 
– Hematologist/oncologist

“You just try to minimize the number of InO cycles exposure prior to transplant and try to at least give 4- to 8-week 
interval between the last dose of InO and the transplant and try to avoid other additional factors that can also increase 
the risk of VOD.” – Hematologist/oncologist

“We have single-alkylator conditioning only, Bu and Flu, and yeah, we don't see an increase incidence [of VOD] in that 
group. But of course, if you combine multiple alkylators, then you may see it more frequently.” – Pediatric oncologist



INSIGHTS

Discussion: Ph-Negative ALL (Cindy) (3/3)
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MDT care

“So it's usually the BMT team that determines that [the approach to HSCT, based on risk factors]. The leukemia 
team will primarily focus on trying to do some salvage or alternative regimen to get them toward remission while 
the donor search is in progress. And once the patient is in second or third remission or whatever remission status
they're in, then the BMT team decides about the rest of the conditioning and all the other aspects.” 
– Hematologist/oncologist

“So we have multidisciplinary meetings that happen on the malignant side and the nonmalignant side, like, weekly 
or every other week for the nonmalignant.” – Pediatric oncologist

“And we also have a weekly discussion with our leukemia team like Hesham.” – Pediatric oncologist

“I work with the nurse practitioners as well and we go back through, but you know, a lot of times as I'm going to the 
workup, yeah, I will stop—and just learning from Kris as I did for a few years, it kind of taught me to go back and 
kind of look for red flags in workups and just mention it to the teams. Hey, I noticed this. Hey, I noticed that.” 
– Registered nurse

“Our leukemia team, we share with them our plan, but they don't weigh in too much in what conditioning regimen 
is going to be offered, unless it's a patient on study or something. But the decision of how the patient is going to be 
transplanted, from the donor selection, from the conditioning regimen, immunosuppressant plan, and all of that 
stuff, really comes down to the transplant team.” – Pediatric oncologist



Patient Case 2: 
Pre–B-Cell ALL 
William



INSIGHTS

Discussion: Pre–B-Cell ALL (William) (1/2)
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Initial diagnosis of 
VOD

Pediatric patient with pre-B cell ALL who underwent second HSCT presents with abdominal pain, puffy eyes, fluid 
retention, hepatomegaly, and abnormal laboratory values on day +10

“I mean, I guess we can start with the risk factors, you know —what are his risk factors, first of all, for VOD?” 
– Registered nurse 

“His lab values for the day [are important].” – Pediatric advanced practice practitioner 

“Like, my practice, I would start [defibrotide] at this point. I would treat this as moderate. So it's not severe, but like, 
early moderate at least, but I would personally start at this point..” – Pediatric oncologist

“I would try to optimize things a day or 2 when we see them. I mean, this the first day we've seen the bilirubin 
jump—doubled, basically. You know, I see some bilirubins go up and down very often. We all see that with so 
many medications on board, and you put the TPN in the mix. So I'll try to optimize it for a day and see if another 
day it goes up. Certainly, I would just start the defibrotide.”  – Pediatric oncologist

MDT care “So when defibrotide came out, there was this huge educational push to learn about VOD even before defibrotide. 
I think some of the subspecialists would have benefited from that as well.” – Advanced practice practitioner 



INSIGHTS

Discussion: Pre–B-Cell ALL (William) (2/2)
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Progression of VOD

Patient presents with worsening abdominal pain, pedal edema, progressively increasing fluid retention, diminished 
bowel and lung sounds, moderate ascites, worsening hepatomegaly, tachypnea, and elevated LFTs on day +11

“I mean, everything's headed in the wrong direction, right? So if we haven't already, we would have issued 
defibrotide.”  – Pediatric oncologist

“So at this point, the one thing I will do before anything will be consult renal. I've been trained and my practice has 
become to consult renal very early on, to prepare for CRT even if it doesn't happen.” – Pediatric oncologist

“I think this is the time—like, you are at the golden window that you cannot miss for getting renal involved. And 
then you can have the conversation over the next day or 2 to see whether you start [CRT] or not.” – Pediatric 
oncologist

“We would also consult renal, but we are pretty aggressive with, like, FFP and cryo and place drains pretty quickly
too. Again, that probably depends on where you practice, but we've seen at least, anecdotally, significant 
improvement with peritoneal drains.” – Pediatric oncologist

“We get renal involved very early on. Most of these patients, by the time they get to this point, renal is already 
involved, but you know, we certainly maximize the diuretics and then get the consult to potentially start our RT.” 
– Advanced practice practitioner 



Patient Case 3: 
Relapsed AML
Aliyah



INSIGHTS

Discussion: Relapsed AML (Aliyah)

SOS risk and 
bleeding

Discussion of whether to hold defibrotide in a patient with relapsed AML on transplant 3 with severe SOS and 
intermittent GI bleeding

“And it kind of depends on when you get brought into this case. But I mean, we clearly would hold while they're 
actively bleeding but—and if this start, stop is happening, that's really tricky.” – Hematologist/oncologist

“It's what you describe as severe or life-threatening bleeding that's really the question. So would you look at—well, 
there's a hemoglobin drop of 8.5 to 4. That’s, to me, life threatening.” – Pediatric oncologist

“When there's active bleeding, we would stop.” – Pediatric oncologist

MDT care

“There are places where medical oncologists cover on the transplant side. We don't have this. So it's really the 
transplant specialists who diagnose the VOD.” – Pediatric oncologist

“From a PharmD perspective, it's not only ensuring that they meet all criteria [for VOD]. Some of it does go by provider 
experience and the clinical scenario. So algorithm aside, there is someone of an art to this also.” – Adult PharmD

“Defibrotide is essentially a continuous infusion in regards to line space, so it really helps to optimize line management 
with our nursing staff too.” – Pediatric Pharm D

“I think that the NPs in our institution are essential to monitor the VOD signs.” – Advanced practice practitioner 

“It's just very important too that you're educating your nurses on rounds because yes, the nurses are in the room 
consistently, so, you know, just giving them background. The more they understand, the better they're going to be able 
to alert you guys to subtle changes.” – Registered nurse



Advisor Key Takeaways



Advisor Key Takeaways (1/3) 
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ADVISOR ADVISOR

1

> The first thing was earlier administration of defibrotide and the 
improved outcomes. I was surprised to see the the marker 
difference in the outcomes somewhere in, you know, 40% vs 
90%. So that was good to know, to see the numbers

> The other thing was the role of peritoneal drain. We use 
peritoneal drain, but that might be something we could explore in 
adult world

4

> I'm glad to hear that the earlier you see it, the earlier you treat it, 
the better outcomes there are with the VOD 

> Very interesting, the thought process about the abdominal 
drainage, because we don't do it in our center. 

> And the importance of having the disciplinary teams and getting 
everybody involved. I think it's very important with the bone 
marrow transplant patients

2

> I think we all agree that defibrotide is the way to go if there is VOD 
> I think in supportive care between the various centers about the 

various drains, CRT, the initiation of defibrotide. I think there may 
be a little bit nuanced between the various centers

> If we can try to harmonize or standardize the things, that may be 
helpful 

5
> So I downloaded the VOD app, and looking at it and saw how 

useful that is. And so I'll definitely share with my team
> And I think this early recognition and mitigations with defibrotide 
> It's your teamwork, our pharmacy and the nurse practitioners and 

nurses and the collaborations and teamwork

3

> Early diagnosis is key, early initiation of defibrotide is key 
> I think certainly being cognizant that there is still a lot of 

unknowns about VOD, I think right from the risk factors to the 
appropriate criteria for diagnosis to the management in addition to 
defibrotide. I think there's still a lot of room for research in this 
array of complication after transplant

6

> I think we need to update our grading, because we grade based 
on our clinical sense more than following real grading 

> It seems like our practices related to defibrotide, at least from the 
pediatric side, are very close to each other. 

> It was good to hear the conversation about paracentesis, the use 
of platelets, the cutoff. These were very definitely informative



Advisor Key Takeaways (2/3) 
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ADVISOR ADVISOR

7

> I hope that we give enough attention to ensuring that we 
incorporate our floor nurses into rounds and making sure that 
they're cognizant of the things that we're looking for and educated 
for some of the more subtle clues that will help us take earlier 
precautions for supportive care

> I appreciate having a multidisciplinary panel to kind of talk through 
some of these different avenues, because there's no place other 
than transplant or you just see the multidisciplinary team work so 
closely like this. So it really does take a village

9

> It was great to hear the discussion that some of the risk factors 
don't necessarily serve as exclusion for transplant 

> Just to hear the variability between the Baltimore and modified 
Seattle criteria, the 4-fold differences and how most centers have 
adopted the EBMT criteria just makes it more important for being 
diligent and monitoring some of the smaller day-to-day changes 
that are happening with patients, so we can pick up VOD earlier

> The early administration and the involvement of that 
multidisciplinary team. That's really important

8

> I actually did download the [diagnostic criteria] app during our 
conversation, and it's nice. It's very easy to use. And I agree, I 
didn't know it ahead of time either. And so this is something that 
I'll share with my colleagues

> I appreciated you guys walking us through the evolution of the 
criteria. It's good to know the history and the conversations and 
everything behind that and how it's continued to change

> It's really important to not only have a multidisciplinary transplant 
team, but also to work really closely with our colleagues who refer 
the patients to transplant

10

> I love the app. I am going to download it and also use it
> It was really interesting to hear the discussion, especially on the 

planning level of bringing patients into transplant and the different 
risk factors. And even just choosing conditioning regimens and 
how those may or may not contribute more potentially to your 
VOD risk 

> The different kind of policies and standards people have in place 
for their institutions and the thinking of whether or not to deviate 
from the guidelines, from the eye of the institution or the packet 
insert, and where that all comes from



Advisor Key Takeaways (3/3) 

23

ADVISOR ADVISOR

11

> I'm interested to learn more about the peritoneal drains. Like I 
said before, we really very rarely do them. So that was interesting 
to learn

> I was also interested to hear that different centers are doing 
different things with the platelets and not necessarily holding just 
as the package insert recommends, but really taking into 
consideration the different factors and what's going on with the 
patient 

13

> I'm glad we kind of touched upon prophylaxis. We're an institution 
that still uses prophylaxis every once in a while.  So it's kind of 
interesting to hear others’ perspectives

> I think the insight on how to support those platelet goals that we 
have in platelet-refractory patients was also really insightful. 
Especially for me as the pharmacist, when I'm kind of looking at 
those numbers in the morning

> And then more familiarity with the app. It was really nice

12

> I think the app is okay, but I didn't know about it. We'll definitely 
share it with other colleagues

> I think defibrotide, maybe in prophylaxis, is still being studied and 
it's not really clear if you just do it regardless or not. But I think the 
early detection clearly makes a big difference

> And the last one is just with all the data that we have now in 
eMAR and hearing the discussions today, I think there is definitely 
the technology out there, like AI or machine learning or natural 
language processing, that can actually try to analyze all of this in 
the background, and try to have a way of actually identifying
some higher-risk patients to actually help improve patient 
outcomes
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The Majority of Advisors (77%) Use MAC Regimens for Their 
Adult Patients Receiving HSCT; None Use NMA Regimens
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All Advisors Use MAC Regimens for Their Pediatric Patients 
Receiving HSCT

26*One advisor did not respond.
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One-Third of Advisors Had 1–2 Adult HSCT Patients Who 
Developed VOD/SOS in the Past Year

27*One advisor did not respond.
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33% of Advisors Had 3–4 Pediatric HSCT Patients Who 
Developed VOD/SOS in the Past 12 Months

28*One advisor did not respond.
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76% of Advisors Indicated That Patients Were Diagnosed With 
VOD/SOS ~13–16 Days Post-HSCT
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Although Most Advisors (50%) Use EBMT/Modified Pediatric EBMT 
Criteria to Diagnose VOD/SOS, One-Third Use Baltimore Criteria

30*One advisor did not respond.
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