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This publication offers summaries of selected abstracts presented at the December 2020 
Meeting of the American Hematology Society.  It provides new and updated information 
about new research into the diagnosis, treatment and prognosis of bone marrow failure  
diseases with a deep focus on Myelodysplastic Syndromes (MDS) and Acute Myeloid  
Leukemia (AML) secondary to MDS.   
 
Abstracts were selected by Hetty Carraway, MD with the Taussig Cancer Center at the  
Cleveland Clinic and Courtney D. DiNardo, MD with The University of Texas MD  
Anderson Cancer Center and are presented in this print/digital publication as well as  
summarized in two webinars which are available on the AAMDSIF website at https://
www.aamds.org/education/webinars for on-demand viewing.  

Although the information in this booklet has undergone a thorough, independent medical 
review to ensure its accuracy, this information is not intended to be a substitute for the  
advice of your doctor. You should always seek medical advice from a qualified physician.  
 
Additional resources for patients, families and caregivers living with bone marrow failure  
diseases are invited to visit our website for the following free resources: 

 
 

For more information, call (800) 747-2820 x2, send an email to 

help@aamds.org, or visit us online at www.aamds.org. 

 

Copyright © 2021 Aplastic Anemia & MDS International Foundation 
This publication is made possible through an unrestricted education grant 
 from Bristol Meyers Squibb.  

• Patient Guides:  www.aamds.org/education/patient-guides-and-fact-sheets 

• Patient-Focused Webinars:  https://www.aamds.org/education/webinars 

• Virtual Patient & Family Conferences:  https://www.aamds.org/education/conferences/
patients 

• MDS Toolkit:  www.aamds.org/support/mds-toolkit 
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Genetic Analysis for Diagnoses and Treatment Decisions About 
Clonal Cytopenia of Undetermined Significance and MDS  
Constance Baer, PhD; Anna Stengel, PhD; Wolfgang Kern, MD; Claudia Haferlach, 
MD; Torsten Haferlach, MD 
 
Summary: 
Some MDS treatments target certain gene mutations so it is useful to know which 
genes are mutated in a patient’s bone marrow in order to choose the right  
treatment option(s).  
 
In clonal cytopenia of undetermined significance (CCUS), counts of certain kinds 
of blood cells are low but the cause is not known.  Some of the blood cells have a 
mutated gene and patients with CCUS have a 75% chance of developing MDS.  
 
This study compared the mutations in 213 patients with MDS and 363 with CCUS. 
The investigators wanted to find out whether the genetic testing they use  
routinely could help diagnose CCUS and offer useful information for treatment 
decisions.  
 
Key findings: 
• Patients with MDS had more mutations (2.8 each) than those with CCUS (2 

each).  
• More patients (25%) with CCUS had mutations only in the DNMT3A, TET2, and 

ASXL1 genes than patients with MDS (4%).   
• 12% of MDS patients with MDS had an SF3B1 mutation, while 5% of CCUS  

patients had this mutation.  Luspatercept is a treatment option for patients 
with an SF3B1 mutation. 

• 45% of the MDS patients and 28% of the CCUS patients had mutations with a 
high risk of poor outcomes.  For these patients, stem cell transplantation might 
be a good treatment option.  

 
Conclusions: 
• This study identified genetic markers that can be used to help diagnose MDS. 
• Mutations in about a third of patients with CCUS and two thirds with MDS 

could be used to help choose personalized treatments.   

MDS Diagnosis 



Mutations in Seven Genes That Can Help Classify MDS  
Johannes B. Goll, MSc; Travis L Jensen; R. Coleman Lindsley, MD, PhD; Rafael Bejar, 
MD, PhD; Jason Walker; Robert Fulton, MS; Gregory A. Abel, MD, MPH;  
Tareq Al Baghdadi, MD; H. Joachim Deeg, MD; Amy E. DeZern, MD; Benjamin L. Ebert, 
MD, PhD; James M. Foran, MD; Edward J. Gorak, DO, MBA, MS; Steven D. Gore, MD; 
Rami Komrokji, MD; Jane Jijun Liu, MD; Jaroslaw P. Maciejewski, MD, PhD;  
Eric Padron, MD; Wael Saber, MD, MS; Daniel Starczynowski, PhD; Myron Waclawiw, 
PhD; Steffanie H. Wilson, PhD; Donnie Hebert, PhD; Harrison Reed, MSc; Nancy L. 
DiFronzo, PhD; Mikkael A. Sekeres, MD, MS; Alexandra M. Harrington, MD; Steven H. 
Kroft, MD; Ling Zhang, MD; Matthew J. Walter, MD 
 
Summary: 
The National MDS Study (NCT02775383) is monitoring patients being tested for 
MDS to understand how this disease develops. Study participants are given a  
diagnosis of MDS, myelodysplastic/myeloproliferative neoplasms, acute  
myelogenous leukemia (AML), or “other.”  The investigators studied whether data 
on mutations in certain genes could be used to increase the accuracy of  
diagnoses in patients with shortages of certain blood cells. 
 
In the analysis of bone marrow specimens from 648 patients, 212 were diagnosed 
with MDS and 436 had an “other” diagnosis from the pathology findings which is 
when cells are examined under a microscope as well as certain other tests.   
Pathology findings came from both local laboratories in the hospital and from a 
central laboratory.  .The investigators then tested the specimens for mutations in 
96 genes to find out whether the mutations matched the diagnoses from  
pathology findings  
 
Key findings: 
• Mutations in seven genes were most useful for telling which patients had MDS 

or an “other” diagnosis: TP53, SF3B1, U2AF1, ASXL1, TET2, STAG2, and SRSF2. 
• For 50 patients who got different diagnoses from local and central laboratories, 

use of the seven gene mutations identified the same diagnosis as the central 
laboratory for 37 patients (74% accuracy). 

• These reclassified cases included 24 cases of MDS that had been mislabeled as 
“other” by the local pathology studies. 

• Also, 3 of 16 cases misclassified as “other” by the local pathologist were  
misclassified as MDS. 

• In a separate set of samples from 52 patients, the seven genes correctly  
identified 15 of 21 cases of MDS and misclassified 6 of 31 “other” cases as MDS, 
for an accuracy of 83%. 

 
Conclusions: 
• The results suggest that pathology findings should be combined with studies 

of these seven genes to improve MDS diagnosis. 

MDS Diagnosis 



Personalized Tool to Increase Accuracy of MDS Diagnosis 
Nathan Radakovich; Manja Meggendorfer, PhD; Luca Malcovati, MD; Mikkael A. 
Sekeres, Jacob Shreve, MD, MS; Cameron Beau Hilton, MD; Yazan Rouphail; Wencke 
Walter, PhD; Stephan Hutter, PhD; Sudipto Mukherjee, MD, PhD, MPH; Cassandra M. 
Kerr, MS, Babal K. Jha, PhD; Anna Gallì; Sarah Pozzi; Aaron T. Gerds, MD; MS,  
Cassandra M Kerr, MS; Claudia Haferlach, MD; Jaroslaw P. Maciejewski, MD, PhD; 
Torsten Haferlach, MD; Aziz Nazha, MD 
 
Summary: 
In histology and cytology examinations, a doctor looks at a patient’s cells under a 
microscope. These examinations are an important part of diagnosing MDS.  
Different doctors and labs can come up with a different diagnosis after looking at 
the same cells, especially when patients have shortages of all types of blood cells 
and no abnormally shaped blood cells. 
 
The investigators developed a system that uses information on gene mutations 
and blood cell counts to tell whether a patient has MDS or another bone marrow 
disease. Study data came from 2,697 patients (average age 70 years) seen at  
hospitals in the United States, Germany, and Italy. All patients were given a  
diagnosis of MDS, chronic myelomonocytic leukemia, myelodysplastic/
myeloproliferative neoplasm, myeloproliferative neoplasm, clonal cytopenia of 
undetermined significance, or idiopathic cytopenia of undetermined significance.  
 
Key findings: 
• The most commonly mutated genes in all patients with MDS were SF3B1 (27%), 

TET2 (25%), ASXL1 (19%), SRSF2 (16%), and DNMT3A (11%). 
• The five most commonly mutated genes in the other bone marrow failure  

diseases were different from those in MDS. 
• The most important factors for accurate diagnoses included number of  

mutations found in each specimen; proportion of abnormal immature blood 
cells; patient age and gender; blood counts; and whether the patient had  
mutations in JAK2, EZH2, KRAS, or SFB1. 

• The final model was 95% accurate at diagnosing MDS versus another bone 
marrow failure disease. 

 
Conclusions: 
• The investigators developed a system that can help tell whether a patient has 

MDS or another bone marrow failure disease. 
• The model can help doctors make accurate diagnoses for patients with low 

blood cell counts and might have MDS. 

MDS Diagnosis 



SF3B1 Mutations in MDS with Ringed Sideroblasts  
Rashmi Kanagal-Shamanna, MD; Vera Adema, PhD; Feiyang MA; Andrea Santoni, 
PhD; Hui Yang, MD, PhD; Irene Ganan-Gomez, PhD; Natthakan Thongon, PhD; 
Guillermo Montalban-Bravo, MD; Matteo Pellegrini, PhD; Carlos E. Bueso-Ramos, 
MD, PhD; Guillermo Garcia-Manero, MD; Simona Colla, PhD 
 
Summary: 
Treatments are needed for patients who have MDS with ring sideroblasts and an 
SF3B1 mutation when their disease does not respond to standard treatment with 
azacitidine (Vidaza) or decitabine (Dacogen). These treatments are part of a group 
of medications called hypomethylating agents (HMAs). Understanding the role of 
SF3B1 mutations in this disease could help scientists develop new treatment  
options. 
 
This study was designed to understand the role of SF3B1 mutations on immature 
red blood cells. Another goal was to find out how HMA treatment could overcome 
defective red blood cell formation resulting from mutated SF3B1. The study used 
cells from two healthy donors and five patients whose MDS with ring sideroblasts 
had not been treated and who had SF3B1 mutations. 
 
Key Findings: 
• Most stem cells of MDS patients were immature red blood cells. 
• The large numbers of immature red blood cells in the bone marrows of MDS 

patients crowded out myeloid and lymphoid cells, which are involved in the 
immune system.   

• The SF3B1 mutation stopped the red blood cell maturation process at the last 
step. 

• HMA therapy did not affect abnormal red blood cell maturation in patients with 
the mutation. 

 
Conclusions: 
• The results show the effect of SF3B1 mutations on different stages of red blood 

cell formation. 
• The results have implications for the development of treatments that lead to 

lasting remission in patients with MDS with ring sideroblasts. 

Genetics of MDS 



Ring Sideroblast Development in MDS with SF3B1 Mutations  
Courtnee Clough, Joseph Pangallo, PhD; Martina Sarchi, MD; Stephanie Busch, B.S., 
Janis L. Abkowitz, MD; Robert K. Bradley, PhD and Sergei Doulatov, PhD 
 
Summary: 
The fact that 80% of patients who have MDS with ring sideroblasts also have 
SF3B1 mutations suggests that these mutations cause ring sideroblasts.  
 
The investigators collected stem cells from patients who had MDS with ring 
sideroblasts and monitored the formation of ring sideroblasts. 
 
Key Findings: 
• By day 18, 25% to 40% of red blood cells formed in cells from patients with 

MDS with ring sideroblasts were ring sideroblasts. None of the samples from 
people who did not have MDS were ring sideroblasts. 

• Overexpression of two genes, TMEM14C and ABCB7, increased the formation of 
healthy red blood cells instead of ring sideroblasts in cells with SF3B1  
mutations. 

 
Conclusions: 
• Faulty splicing of certain genes involved in certain chemical reactions with iron 

cause the formation of ring sideroblasts. 
• This faulty splicing seems to result from mutations in several genes. 

Genetics of MDS 



Effects of Mutations in Cell-Signaling Genes on Progression from 
MDS to Acute Myelogenous Leukemia 
 Andrew J Menssen; Ajay Khanna; Christopher A Miller, PhD; Gue Su Chang, PhD;  
Jin J Shao; Sridhar Nonavinkere Srivatsan, MS; Joshua Robinson; Michelle  
O'Laughlin; Catrina Fronick; Robert Fulton, MS; Kimberly J Brendel; Sharon E Heath; 
Peter Westervelt, MD, PhD; John F. DiPersio, MD; Daniel C. Link, MD; Meagan A. 
Jacoby; Eric Duncavage, MD; Timothy J Ley, MD; Matthew J. Walter, MD 
 
Summary: 
Cells send signals to make changes in other cells, and certain genes control cell 
signaling. Mutations in genes that control cell signaling are more common after 
MDS progresses to acute myelogenous leukemia (AML) than in MDS.  
 
This study examined whether mutations in signaling genes play a role in  
progression of MDS to AML. The research team analyzed specimens from 44  
patients at the time they had an MDS diagnosis and again later when they  
developed AML (an average of 306 days later). The researchers looked for 285 gene 
mutations that are common in MDS and secondary AML (AML that has progressed 
from MDS).  
 
Key Findings: 
• The investigators found 32 different mutations in signaling genes in 15 of the 

44 secondary AML samples. 
• They detected only 11 of these mutations in the samples collected before 

these patients’ MDS progressed to AML. 
• Of 33 mutations in signaling genes in samples from 19 patients with MDS, only 

11 were still there when the MDS progressed to AML.  
• Six MDS specimens and 10 secondary AML specimens had several different 

mutations in signaling genes. 
 
Conclusions: 
• Almost half of patients with MDS that progresses to AML have mutations in  

signaling genes. 
• Signaling gene mutations seem to be major drivers of progression from MDS to 

secondary AML. 
• Cells with these mutations could be targets for new treatments. 

Genetics of MDS 



Combination of Venetoclax with Azacitidine for Higher-Risk MDS 
Jacqueline S. Garcia, MD; Andrew H. Wei; Uma Borate; Chun Yew Fong, MBBS, PhD; 
Maria R. Baer, MD; Florian Nolte, MD; Joseph G. Jurcic, MD; Meagan A. Jacoby, MD; 
Wan-Jen Hong, MD; Uwe Platzbecker, MD; Olatoyosi Odenike, MD;  
Ilona Cunningham, MBBS; Ying Zhou, PhD; Bo Tong, PhD; Leah Hogdal, PhD;  
Rajesh Kamalakar, MS; Jessica E. Hutti, PhD; Steve Kye, MD, MPH;  
Guillermo Garcia-Manero, MD 
 
Summary: 
The standard treatment for higher-risk MDS in patients who are not eligible for 
stem cell transplantation is a hypomethylating agent (decitabine or azacitidine), 
but not all patients respond to this treatment, and those who do survive an  
average of just 15 months. 
 
Previous studies in cells from patients with higher-risk MDS have shown promising 
results from a combination of venetoclax with a hypomethylating agent. 
 
This ongoing Phase 1b clinical trial (NCT02942290) is evaluating the combination 
of venetoclax and azacitidine as the first treatment for higher-risk MDS. As of  
December 31, 2019, the researchers had given the combination treatment to 57 
patients (75% male, average age 71 years), and the research team had monitored 
their outcomes for up to 13 months.  
 
Key findings: 
• All patients had at least one side effect. The most common side effect was  

constipation which was reported in 54% of patients. Other common side 
effects, both in 51% of patients, were low white blood cell count with fever and 
nausea. 

• Almost all patients, 97%, had a serious side effect. The most common ones 
were low white blood cell count (51% of patients), low white blood cell count 
with fever (46%), and shortage of platelets (30%). 

• Most patients, 77%, responded to the treatment, and they continued  
responding for an average of 15 months. 

• On average, patients had no disease progression for about 18 months. 
• Patients had less fatigue and fewer breathing problems. 
 
Conclusions: 
• The combination of venetoclax and azacitidine has promising response rates, 

and its side effects are acceptable.   

Higher Risk MDS 



Combination of Sabatolimab with Azacitidine or Decitabine for 
Acute Myelogenous Leukemia or High-Risk MDS 
Andrew M. Brunner, MD; Jordi Esteve, MD, PhD; Kimmo Porkka; Steve Knapper;  
Norbert Vey, MD; Sebastian Scholl, Guillermo Garcia-Manero, MD; Martin Wermke; 
Jeroen Janssen; Elie Traer; Sun Loo; Rupa Narayan; Natalia Tovar; Mika Kontro;  
Oliver Ottmann; Purushotham Naidu; Sema Kurtulus; Jessica Makofske; Serena Liao; 
Anisa Mohammed; Catherine A. Sabatos-Peyton; Mikael L. Rinne; Uma Borate;  
Andrew H. Wei, MBBS, PhD 
 
Summary: 
Sabatolimab is an experimental treatment that targets TIM-3, a receptor on  
immune cells and immature leukemia cells. Healthy bone marrow cells do not 
have TIM-3. By blocking TIM-3, sabatolimab might help the immune cells kill  
immature leukemia cells in the bone marrow. 
 
This Phase 1b trial (NCT03066648) is testing the combination of sabatolimab with 
decitabine (Dacogen) or azacitidine (Vidaza) in adults with acute myelogenous 
leukemia (AML) or higher-risk MDS. Participating patients have not been treated 
with azacitidine or decitabine previously and they are not eligible for intensive 
chemotherapy.  The study team is treating patients with increasing doses of  
sabatolimab and standard doses of decitabine or azacitidine in 28-day cycles.  
 
As of June 25, 2020, the study had enrolled 48 patients with AML, 39 with higher-
risk MDS, and 12 with chronic myelomonocytic leukemia. On average, patients 
had been treated with sabatolimab for about 4 months. 
 
Key Findings: 
• Common side effects with the combination of sabatolimab and decitabine or 

azacitidine were low platelet counts, low white blood cell counts (with or with-
out fever), anemia, and pneumonia. 

• Only 6% of patients with AML and none with MDS stopped the treatment  
because of side effects. 

• Among 35 patients MDS whose responses could be evaluated, 63% responded, 
and 90% of these responses lasted for at least 6 months. 

• Eight patients with higher-risk MDS had a stem cell transplant after being in 
this trial.  

 
Conclusions: 
• Patients with higher-risk MDS or AML tolerated the combination of sabatolimab 

with decitabine or azacitidine well. 
• This combination treatment had promising effects on leukemia cells. 

Higher Risk MDS  / AML 



Venetoclax with Reduced-Intensity Conditioning Chemotherapy 
Before Stem Cell Transplantation for High-Risk Acute  
Myelogenous Leukemia or MDS 
Jacqueline S. Garcia, MD; Haesook Kim; Corey Cutler, MD MPH; Eric S. Winer, MD; 
Richard M. Stone, MD; Vincent T. Ho, MD; Rizwan Romee, MD; John Koreth, MBBS, 
DPhil; Mahasweta Gooptu, MD; Sarah Nikiforow, MD, PhD; Roman M Shapiro, MD; 
David P. Steensma, MD; Marlise R. Luskin, MD; Martha Wadleigh, MD; Fiona Loschi; 
Jeremy Ryan; Anthony Letai; R. Coleman Lindsley, MD PhD; Jennifer Brock; Robert J. 
Soiffer, MD; Daniel J. DeAngelo, MD, PhD; Joseph H. Antin, MD 
 
Summary: 
Patients with MDS or acute myelogenous leukemia (AML) who have certain  
genetic mutations or abnormal chromosomes often have a relapse after stem cell 
transplantation. Outcomes after a relapse are poor.  
 
MDS and AML patients typically undergo conditioning treatment before stem cell 
transplantation which can consist of chemotherapy, radiation therapy, or both. 
Conditioning treatment suppresses the immune system to prevent rejection of the 
donor stem cells.  It also makes room in the patient’s bone marrow for the donor 
stem cells to grow and destroys any cancer cells in the bone marrow.  In reduced-
intensity conditioning, smaller doses than standard regimens are used of  
chemotherapy, radiation therapy, or both. 
 
This study assessed the safety and efficacy of adding venetoclax to reduced-
intensity conditioning chemotherapy with fludarabine and busulfan. The study 
included 22 patients (average age 64 years) with AML, MDS, or myelodysplastic/
myeloproliferative neoplasms. Of these patients, 12 (55%) had a TP53 mutation 
and 65% had abnormal chromosomes—both markers of poor outcomes. Patients 
were treated with increasing doses of venetoclax starting 8 days and lasting until 1 
day before their transplant.  
 
 
Key Findings: 
• Serious side effects included diarrhea (3 patients) and rash (4 patients). 
• Donor stem cells engrafted in all 22 patients, meaning that the transplanted 

cells grew in the bone marrow and began to make healthy white blood cells. 
• By 100 days after transplantation, 16 of 21 patients whose outcomes could be 

assessed were in complete remission. 
• At 6 months, 84% of patients were still alive. 
 
Conclusions: 
• The addition of venetoclax to fludarabine and busulfan reduced-intensity  

conditioning for stem cell transplantation does not increase the risk of serious 
side effects. 

• This combination treatment is promising for patients with high-risk MDS or 
AML. 

Higher Risk MDS / AML 



Gene Mutations for Prognosis in Shwachman-Diamond Syndrome  
Alyssa L. Kennedy, MD, PhD; Kasiani C. Myers, MD; James Bowman, PhD; Christopher 
J. Gibson, MD; Gwen M. Muscato; Robert Klein; Kaitlyn Ballotti; Nicholas Camarda; 
Elissa M. Furutani, MD; Chad E. Harris, MS; Shanshan Liu, PhD; Ashley Galvin; Maggie 
Malsch, MSN, RN; David C. Dale, MD; John M Gansner, MD, PhD; Taizo A. Nakano, MD; 
Alison A. Bertuch, MD; Adrianna Vlachos, MD; Jeff H. Lipton, MD, PhD; Paul Castillo, 
MD; James Connelly; John Edwards, MD; Nobuko Hijiya, MD; Richard Ho, MD; Inga 
Hofmann, MD; James N Huang, MD; Sioban B. Keel, MD; Adam J. Lamble, MD; Bonnie 
W Lau, MD, PhD; Kelly J. Walkovich, MD; Maxim Norkin, MD; Wendy Stock, MD; Steffen 
Boettcher; Christian Brendel, PhD; Elliot Stieglitz, MD; Mark D. Fleming, MD, DPhil, 
Stella M. Davies, PhD, MBBS; Edie A. Weller; Chris Bahl, PhD; Scott L. Carter, PhD;  
Akiko Shimamura, MD, PhD; R. Coleman Lindsley, MD, PhD 
 
Summary: 
People with Shwachman-Diamond Syndrome (SDS) have a high risk of developing 
MDS or acute myelogenous leukemia (AML). When they do develop MDS or AML, 
outcomes are often poor. 
 
This study identified somatic gene mutations in people with SDS. Somatic  
mutations are changes in a gene that happen after conception in a patient’s cells, 
are not inherited, and are not passed on to the patient’s children.  
 
The investigators tested genes in specimens from 110 people with SDS. They then 
compared mutations with outcomes to understand the effects of these mutations. 
 
Key Findings: 
• Of 98 patients who had mutations in both alleles of the SBDS gene, 74 (76%) 

had somatic mutations.  
• Of 83 patients with SDS who did not develop MDS or AML, 60 (72%) had  

abnormal blood cells in the bone marrow and 40 of those 60 (67%) had more 
than one mutation.  

• Among 33 patients with a TP53 mutation, 30 (91%) also had an EIF6 mutation.  
• Patients with TP53 mutations were more likely to develop a bone marrow  

cancer.  
 
Conclusions: 
• EIF6 mutations do not contribute to development of bone marrow cancer in 

patients with SDS. 
• Changes in TP53 in patients with SDS can be detected years before these  

patients develop MDS or AML.  
• Early detection of TP53 mutations in patients with SDS might show whether 

these patients are likely to develop MDS or AML later.  
• Early detection may help patients and their treating hematologist/oncologist 

make better choices about treatment options.  

Overlapping Conditions + Higher Risk MDS / AML 
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