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AML Composite Model 
Predicts Mortality 
A newly proposed composite model, 
which incorporates both comor-
bidities and leukaemia-specific 
features, was predictive of 8-week 
and 1-year mortality in a Canadian 
patient population.

Subcutaneous Daratumu-
mab plus Pd in R/R MM
In the first phase 3 study evaluat-
ing subcutaneous daratumumab 
in combination therapy, daratu-
mu-mab-Pd significantly reduced 
the risk of progression or death 
versus Pd alone.

Gene Therapy Trial in 
Haemophilia B 
The phase 3 HOPE-B gene therapy 
study met its co-primary endpoint. 
Following a single dose of etrana-
co gene dezaparvovec, factor IX 
activity increased to near-normal 
levels after 26 weeks.
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Dear readers,

It is my pleasure to introduce this peer-reviewed ASH 
2020 Medicom Conference Report. Although it was a 
virtual meeting due to the COVID-19 pandemic, many 
interesting presentations could be followed via the 
screen. We were able to select a number of interesting 
abstracts that probably will change your practice, but 
also more basic items are included in this summary. 
The presentations are summarised in a way that the 
information is easy to digest in a rather short time.

This year we saw a further increase in the number of new 
drugs under development in a variety of haematological 
disorders. We also selected some abstracts devoted to the 
COVID-19 pandemic and the implications for your daily 
practice. As in the previous ASH meetings, the number 
of abstracts on immunotherapy including bispecific 
antibody and CAR T-cell treatment applied in a variety 
of haematological malignancies was rising. Treatment 
of AML, a disease in which for a long time we had to 
rely on very few innovations, is rapidly changing with 
the development of new effective targeted treatments 
especially in the patients who are not fit for intensive 
treatment. But also in the other haematological disorders 
new treatments were discussed. You will find snapshots 
of all these new developments in this report. I am sure 
you will enjoy. 
 
Gert Ossenkoppele
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More complicated course of COVID-19 in 
leukaemia patients
SARS-CoV-2 infection has a more complicated course in 
leukaemia patients than in the general population and is 
accompanied by high viral titres in swaps and viraemia. 
Recent data suggests that reduced intensity therapy 
is warranted, especially in patients with acute myeloid 
leukaemia (AML) [1].

Dr Susanne Ghandili (University Medical Center Hamburg-
Eppendorf, Germany) presented a series of 12 patients with 
acute leukaemia (median age 60 years, 25% women) and 
concomitant SARS-CoV-2 infection. Included were patients 
with newly diagnosed AML (n=3) or acute lymphoblastic 
leukaemia/lymphoblastic lymphoma (ALL/LBL; n=1) 
and patients who were already under leukaemia-specific 
treatment (AML n=5; ALL n=3). 

Patients with leukaemia had a 7-fold higher rate of severe 
and critical courses compared with the general population. 
Three patients (25%) had mild or moderate courses of 
COVID-19 and 9 patients (75%) had severe and critical 
courses, including 2 deaths and 5 cases of severe acute 
respiratory distress syndrome (ARDS). Eleven patients (92%) 
developed COVID-19 pneumonia. 

The 4 ALL patients received specific therapy with only small 
delays or modifications. The 3 patients with newly diagnosed 
AML developed critical courses with ARDS. Six patients received 
therapy with azacytidine and venetoclax for newly diagnosed 
or refractory AML. Only 2 participants required intubation and 
none died. This combination may be less toxic than intensive 
chemotherapy and may be used as a bridge to further therapy. 
Virological analyses highlight the importance of monitoring 
RNA load in plasma in critically ill COVID-19 patients.

1. Ghandili S, et al. Challenges in Treatment of Patients with Acute Leukemia and 
COVID-19 – a Series of 12 Patients. 62nd ASH Annual Meeting, 5-8 December 
2020. Abstract 1001.

Older age and imatinib treatment associated 
with COVID-19 mortality in CML
The ongoing CANDID study represents the largest 
global cohort study to date characterising COVID-19 in 

COVID-19
chronic myeloid leukaemia (CML) patients. The SARS-
CoV-2 infection may be asymptomatic in CML patients. 
Symptomatic COVID-19 in CML patients is mild to 
moderate in the majority (~80%). However, the mortality 
rate of CML patients with severe COVID-19 was 63% [1]. 

Age and certain comorbid conditions, including haematologic 
malignancies, are associated with an increased risk of 
developing severe COVID-19 [2]. Thus, data on specific 
malignancies is essential to decipher the impact of patient-, 
disease-, and therapy-related factors on COVID-19 outcomes 
[1]. Dr Delphine Rea (Université de Paris, France) presented 
the CANDID study, a non-interventional retrospective and 
prospective study, aimed to analyse characteristics of 
COVID-19 among CML patients. The international CML 
Foundation (iCMLf) sent an anonymised case collection 
form to its global network of CML-treating physicians and 
partner organisations. In total, 110 cases of COVID-19 were 
reported to iCMLf from 20 countries: 61% from Europe, 
15% from Asia, 12% from South America, 10% from North 
America, 2% from Africa, and 1% from Oceania. In the 102 
symptomatic patients (93%), COVID-19 was considered mild 
(i.e. no hospitalisation) in 45%, moderate (i.e. hospitalisation) 
in 17%, severe (i.e. intensive care) in 17%, and of unknown 
severity in 14%.

The mortality rate from COVID-19 in evaluable CML patients 
was 13.7%. Factors associated with a higher mortality rate 
were: 
• older age: 75 years 60% versus <75 years 7% (P<0.001); 
•  severity of COVID-19: severe 63% versus non-severe 0% 

(P<0.001); and 
•  imatinib treatment: imatinib 25% versus 2nd generation 

tyrosine kinase inhibitor (TKI) 3% versus no TKI 0% 
(P=0.003).

However, imatinib may represent a confounder rather than a 
true adverse prognostic predictor considering the strong link 
between imatinib treatment and advanced age.

Altogether, these data suggest that CML may not represent 
a particular vulnerability, although few exceptions may exist, 
such as blast crisis. Further case reports and longer follow 



4 CONFERENCE REPORT - ASH 20204

up are needed to better ascertain independent risk factors, 
the impact of COVID-19, and the possible role that TKI type 
may play in this population.

1. Rea D, et al. COVID-19 in Patients (pts) with Chronic Myeloid Leukemia (CML): 
Results from the International CML Foundation (iCMLf) CML and COVID-19 
(CANDID) Study. 62nd ASH Annual Meeting, 5-8 December 2020. Abstract 649.

2. Lee LY, et al. Lancet. 2020;395:1919-26. 

Allogeneic SARS-CoV-2-specific T cells to treat 
COVID-19
SARS-CoV-2-specific T cells, generated from con vale-
scent individuals, were found to be Th1-polarised, 
polyfunctional, and selectively able to kill viral antigen-
expressing targets. No evidence of auto- or alloreactivity 
was found. These recent findings are indicative of both 
the selectivity and safety of the virus-specific T cells for 
clinical use [1]. 

Approximately 20% of COVID-19 patients develop severe 
disease that can evolve into acute respiratory distress 
syndrome (ARDS), leading to respiratory or multiorgan 
failure with an overall mortality of up to 4%. Older age and 
comorbidities such as obesity, hypertension, diabetes 
and coronary heart disease, and immune deficiency 
have been associated with poor prognosis [2,3]. For 
example, in immunocompromised patients who received a 
haematopoietic stem-cell transplantation (HSCT), mortality 
rates as high as 20% have been reported [4]. 

Protective role of SARS-CoV-2-specific T cells
Growing evidence suggests that T cells have a protective role 
in combating COVID-19. Reduced counts and dysregulation 
are observed more prominently in individuals with severe 
compared with mild COVID-19 [5]. 

Dr Spyridoula Vasileiou (Baylor College of Medicine, USA) 
and colleagues have previously demonstrated the feasibility, 
safety, and clinical efficacy of administering allogeneic ex 
vivo expanded multivirus-specific T cells for the treatment 
of other viral infections in immunocompromised individuals. 
Given the lack of preventative or therapeutic agents and 
the emerging evidence of the pivotal protective role of  
SARS-CoV-2-specific CD4-postive and CD8-positive T cells,  
they explored the feasibility of developing a banked, 
SARS-CoV-2-specific virus-specific T cell product to treat 
individuals at highest risk of severe COVID-19 disease, such 
as HSCT recipients, elderly individuals, and patients with 
comorbidities [1].

The investigators are rapidly advancing this product to 
the clinic for administration in a randomised clinical trial 
to prevent the development of severe disease in high-risk 
hospitalised patients.

1. Vasileiou S, et al. Using Allogeneic, Off-the-Shelf, Sars-Cov-2-Specific T Cells to 
Treat High Risk Patients with COVID-19. 62nd ASH Annual Meeting, 5-8 December 
2020. Abstract 612.

2. Yang Y, et al. Virol J. 2020;17:117 
3. Samudrala PK, et al. Eur J Pharmacol. 2020;883:173375. 
4. COVID-19 Reported Data as of 1/11/21. www.cibmtr.org/COVID19.
5. Diao B, et al. Front Immunol. 2020;11:827. 

More severe COVID-19 outcomes for patients 
with haematologic malignancies 
Patients with haematologic malignancies are at an 
increased risk of adverse COVID-19 outcomes. Data 
from the ASH COVID-19 Registry demonstrated that risks 
were greatest in those who were older, had advanced 
disease or limited prognosis, and were not admitted to 
intensive care [1].

Many patients with haematologic malignancies have 
underlying immune dysfunction and many are treated 
with chemo- and immunotherapies that are themselves 
profoundly immunosuppressive. In addition, patients with 
haematologic malignancies are often older and may have 
comorbidities, including hypertension and diabetes. Thus, 
they may be especially susceptible to complications of 
COVID-19, including hypercoagulability and thrombosis [1]. 

Prof. William A. Wood (University of North Carolina, USA) 
presented findings from the ASH Research Collaborative 
COVID-19 Registry for Hematology (www.ashrc.org), which 
were simultaneously published in Blood Advances [1,2]. This 
collaborative research hub was developed to study features 
and outcomes of COVID-19 in patients with underlying 
haematologic disorders, including haematologic malignancies. 
Prof. Wood presented data from 656 patients with haematologic 
malignancy from 74 sites worldwide who had been entered 
into the Registry. The most common malignancies were 
acute leukaemia (33%), non-Hodgkin lymphoma (27%), and 
myeloma or amyloidosis (16%). Most frequently observed 
symptoms included fever (73%), cough (67%), dyspnoea (50%), 
and fatigue (40%). COVID-19-directed therapies, such as 
hydroxychloroquine or azithromycin, were commonly used. 

Overall mortality was 28%. Patients with an estimated 
prognosis of <12 months from the underlying haematologic 
malignancy at the time of COVID-19 diagnosis and those 

https://pubmed.ncbi.nlm.nih.gov/32473682/
https://pubmed.ncbi.nlm.nih.gov/32727485/
https://pubmed.ncbi.nlm.nih.gov/32682788/
https://www.cibmtr.org/COVID19/Pages/default.aspx
https://pubmed.ncbi.nlm.nih.gov/32425950/
https://www.ashresearchcollaborative.org/s/
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with relapsed or refractory disease were at higher risk of 
moderate-to-severe COVID-19 disease and death. In some 
cases, patients died after the decision not to be admitted to 
ICU in favour of a palliative approach.

This data supports the emerging consensus that patients 
with haematologic malignancies experience significant 
morbidity and mortality from COVID-19. However, based on 
their own data, Prof. Wood and colleagues see no reason to 
withhold intensive therapies from patients with underlying 
haematologic malignancies and favourable prognoses 

if aggressive supportive care is consistent with patient 
preferences. 

Data collection for the ASH Research Collaborative COVID-19 
Registry is ongoing and has been expanded to include non-
malignant haematologic diseases. The Registry now supports 
batch data submissions from sites with high incidence of 
COVID-19.

1. Wood WA, et al. Outcomes of Patients with Hematologic Malignancies and 
COVID-19 Infection: A Report from the ASH Research Collaborative Data Hub. 
62nd ASH Annual Meeting, 5-8 December 2020. Abstract 215.

2. Wood WA, et al. Blood Adv. 2020;4:5966-75. 

Acute Lymphoblastic Leukaemia
Improved outcomes, but still substantial part 
experiences relapses 
Chemotherapy-based approaches still constitute an 
essential feature in the treatment paradigm of adult 
acute lymphoblastic leukaemia (ALL). The German 
Multicenter Study Group for adult ALL (GMALL) is a well-
established and commonly used protocol for ALL [1]. 
Over the years, new versions of the protocol have been 
developed aiming to improve patient outcomes [2]. While 
results indeed improved, a substantial patient segment 
still experienced relapses. This was concluded from a 
retrospective analysis including all adult ALL patients 
(n=81) who were treated with GMALL in Sheba Medical 
Center (Israel) between 2008 and 2020 [3].

Included patients had a median age of 36 years (range 
18-73); 36% were adolescents and young adults. In total, 
43 patients (53%) had B-cell ALL (B-ALL), 12 (15%) had 
Philadelphia chromosome-positive ALL, and 26 (32%) had 
T-cell ALL (T-ALL). Treatment for 55 patients consisted of 
allogeneic stem cell transplantation using matched sibling 
(47%), matched unrelated (31%), haploidentical (7%), partially 
mismatched (12%), and cord blood donors (3%). 

A first remission was attained by 70 patients (88%), 4 (5%) 
died during the first 2 induction phases. The 2-year overall 
survival (OS) rate was 62% and the 5-year OS rate was 44%. 
Estimated 2- and 5-year leukaemia-free survival rates were 
52% and 35%, respectively. Overall, disease relapse (31%), 

lethal infection (28%), and graft-versus-host disease (14%) 
accounted for most patient deaths. Of patients achieving 
first remission, 20 (29%) eventually relapsed after a median 
time of 9.8 months (range 1.1-69.3). Of 50 transplanted 
patients attaining first remission, 15 (30%) relapsed after a 
median time of 10.9 months (range 3.8-32.8).

Concerning OS, multivariate analysis revealed that increasing 
patient age (HR 1.026; P=0.035) as well as a higher number 
of clones detected with baseline cytogenetic analysis (HR 
2.69; P=0.0002) were associated with inferior outcome. 
T-ALL patients experienced longer survival compared with 
B-ALL (87 vs 56 months; P=0.019). Patients transplanted 
using cord blood donors had inferior survival compared with 
transplants using matched sibling donors and fully matched 
unrelated donors (12.8, 71.3, and 73.4 months, respectively). 
Relapse-free survival was significantly better in patients with 
T-ALL compared with B-ALL (90 vs 50 months; P=0.039). 

According to Dr Danielle Fredman (Sheba Medical Center, 
Israel), it is conceivable that, in the near future, novel 
therapeutic modalities for adult ALL involving the use of 
monoclonal antibodies and CAR T-cell therapy will help 
reduce relapse rates and further improve the current 
outcomes of patients treated on the GMALL protocol.

1. Gökbuget N, et al. Blood. 2012 Aug 30;120(9):1868-76.
2. Apel A, et al. Isr Med Assoc J. 2014;16:224-8.
3. Fredman D, et al. Evaluating Outcomes of Adult Patients with Acute Lymphoblastic 

Leukemia Treated on the GMALL Protocol. 62nd ASH Annual Meeting, 5-8 
December 2020. Abstract 982. 

https://pubmed.ncbi.nlm.nih.gov/33278301/
https://ashpublications.org/blood/article/120/9/1868/30907/Adult-patients-with-acute-lymphoblastic-leukemia
https://pubmed.ncbi.nlm.nih.gov/24834758/
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Strong correlation between peripheral blood 
and bone marrow NGS MRD
A prospective observational study demonstrated a strong 
correlation between measurable residual disease (MRD) 
analysis by next-generation sequencing (NGS) using either 
peripheral blood or bone marrow in acute lymphoblastic 
leukaemia (ALL). These results show that non-invasive 
monitoring of peripheral blood MRD represents a viable 
alternative to serial bone marrow examinations.

The prognostic and predictive utility of MRD assessments 
using bone marrow aspirates is well-established in the 
management of ALL. However, frequent bone marrow MRD 
monitoring post-therapy is limited by the invasive, expensive, 
and at times impractical nature of numerous bone marrow 
examinations. Limited retrospective reports have suggested 
that NGS MRD using peripheral blood may provide a viable 
alternative to MRD monitoring of the bone marrow. 

Dr Lori Muffly (Stanford University, California, USA) and 
colleagues conducted a prospective, multi-institutional 
observational study of NGS-based MRD of the peripheral 
blood among 62 adult ALL patients undergoing cellular 
therapies, namely haematopoietic cell transplantation (HCT) 
and chimaeric antigen receptor T cells (CAR T), to determine 
the correlation between peripheral blood and bone marrow 
MRD and to explore the clinical utility of monitoring MRD in 
the peripheral blood [1].

Median age of patients was 42 years, 36 (58%) were male, 
54 (87%) had B-cell ALL, 16 (26%) were BCR-ABL+, and 28 
(46%) had extramedullary involvement. Across all patients, 
peripheral blood MRD was highly correlated with bone marrow 
MRD (r=0.87; P<0.0001). Of the 129 paired samples, 15 (12%) 
had discordance with MRD identified in either the peripheral 
blood and not bone marrow (5%) or in the bone marrow and 
not peripheral blood (6%). Similarly, peripheral blood and 
bone marrow MRD were highly correlated in the HCT (r=0.86; 
P<0.0001) and CAR T cohorts (r=0.86; P<0.001) [1]. 

1. Muffly L, et al. Monitoring Measurable Residual Disease Using Peripheral Blood 
in Acute Lymphoblastic Leukemia: Results of a Prospective, Observational Study. 
62nd ASH Annual Meeting, 5-8 December 2020. Abstract 975. 

Encouraging outcomes after autoHCT in 
patients with ALL 
Results of autologous haematopoietic cell transplantation 
(autoHCT) for patients with acute lymphoblastic leukaemia 
(ALL) aged >55 years in first complete remission and 

with measurable residual disease (MRD)-negativity pre-
transplant are encouraging. This option may be a valuable 
alternative to reduced-intensity conditioning (RIC)-
allogeneic HCT and is associated with improved overall 
survival (OS) compared with transplantations from HLA-
matched unrelated donors [1]. 

Patients with ALL aged >55 years treated with conventional-
dose chemotherapy have poor outcomes. Due to the frequent 
presence of comorbidities, many patients are ineligible for 
myeloablative allogeneic HCT (alloHCT). The role of autoHCT 
and RIC-alloHCT is not well-established. The goal of this 
study was to analyse results of these transplant options and 
to identify factors affecting outcome.

Prof. Sebastian Giebel (Maria Skłodowska-Curie National 
Research Institute of Oncology, Poland) et al. evaluated 560 
ALL patients in first complete remission after treatment with 
RIC-alloHCT (n=418) or autoHCT (n=142). Among allogeneic 
donors, 50% were HLA-matched sibling donors (MSD) and 
50% were 8/8 matched unrelated donors (MUD). 

The engraftment rate was 99% after RIC-alloHCT and 96% after 
autoHCT (P=0.01). Median time to neutrophil recovery was 
16 days and 12 days, respectively (P<0.001). With a median 
follow-up of 57 months, the probabilities of leukaemia-free 
survival (LFS) at 5 years were 39% versus 34% (P=0.11) and the 
probabilities of OS at 5 years were 45% versus 42% (P=0.23), 
respectively. The incidence of relapse was 41% versus 51% 
(P=0.22) and the incidence of non-relapse mortality was 25% 
versus 10% (P=0.001), respectively [1]. 

In a multivariate model, using autoHCT as reference, the risk 
of non-relapse mortality was increased for MSD-alloHCT 
(HR 2.1, P=0.02) and MUD-alloHCT (HR 3.08, P<0.001). For 
MUD-alloHCT, this translated into a decreased chance of 
LFS (HR 1.55, P=0.01) and OS (HR 1.62, P=0.008). For MSD-
alloHCT, there was a tendency towards decreased LFS (HR 
1.31, P=0.11) and OS (HR 1.29, P=0.15) when compared with 
autoHCT. 

Among other prognostic factors, the risk of relapse was 
decreased for Philadelphia chromosome-positive ALL 
compared with Philadelphia chromosome-negative B-ALL 
(HR 0.7, P=0.04) which was accompanied by improved OS 
(HR 0.74, P=0.04). Finally, the risk of relapse was increased 
for patients with detectable MRD (HR 1.38, P=0.04) without 
significant effect on survival.
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These study results require verification in prospective 
trials in the context of currently available novel agents 
and technologies, including blinatumomab, inotuzumab 
ozogamicin, and CAR T cells, concluded Prof. Giebel.

1. Giebel S, et al. Comparison of Reduced Intensity Conditioning - Allogeneic HCT 
and Autologous HCT for Elderly Patients with Acute Lymphoblastic Leukemia. an 
Analysis from the Acute Leukemia Working Party of the European Society for Blood 
and Marrow Transplantation. 62nd ASH Annual Meeting, 5-8 December 2020. 
Abstract 614.

ACUTE MYELOID LEUKAEMIA

Acute Myeloid Leukaemia
Prognostic validity of AML composite model in 
predicting mortality 
A newly proposed composite model, AML-CM, predicted 
early and late mortality in a Canadian patient population 
with acute myeloid leukaemia (AML) [1]. These findings 
emphasise the significance of assessing comorbidities 
and leukaemia-specific features prior to induction 
therapy for AML and tailoring targeted interventions to 
mitigate their risks.

Intensive chemotherapy is the standard of care for fit patients 
with newly diagnosed AML. However, assessing the impact 
of comorbidities on treatment outcomes when counselling 
patients remains a challenge. To this end, Dr Shannon Murphy 
(Dalhousie University, Canada) sought to validate the prognostic 
validity of AML-CM, which incorporates both comorbidities 
and leukaemia-specific features to predict overall mortality 
following administration of intensive induction chemotherapy.

The researchers retrospectively collected data on patients 
with newly diagnosed AML who received first induction 
chemotherapy in their treatment centres. Of 194 identified 
patients, 56% were male, median age at induction was 54 years 
(range 18-75 years), of which 38% were ≥60 years. Molecular/
cytogenetic risk per ELN classification was as follows: 23% 
favourable risk, 37% intermediate risk, 34% high risk, and 6% 
unknown. The most frequently used regimen was the standard 
3+7 regimen (daunorubicin and cytarabine). AML-CM scores 
were calculated as per previously published guidelines [2]. 
Logistic regression models were performed to analyse 8-week 
and 1-year mortality and competing risk regression to model 
overall survival after adjusting for known variables. 

AML-CM (comparison AML-CM 10+ vs AML-CM 1-4) was 
predictive of 8-week mortality (OR 12; P=0.0003) and 1-year 
mortality (OR 11.76; P=0.0021). Overall survival was inversely 
proportional to increasing AML-CM scores (P<0.001); 1-year 

overall survival for patients with different AML-CM scores 
was as follows (see Figure): 
• AML-CM 1-4: 50%;
• AML-CM 5-6: 30%;
• AML-CM 7-9: 18%; and
• AML-CM ≥10: 2%.

Figure: Overall survival by AML-CM score range [1]
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Dr Murphy stated that AML-CM could be utilised to adjust for 
the impact of comorbidities by guiding patient selection in 
clinical trials investigating intensive AML therapies.

1. Murphy S, et al. The Prognostic Validity of the Acute Myeloid Leukemia Composite 
Model in Predicting Risks of One-Year Mortality Among Patients in Atlantic 
Canada: A Multi-Centre Experience. 62nd ASH Annual Meeting, 5-8 December 
2020. Abstract 999. 

2. Sorror ML, et al. JAMA Oncol. 2017;3:1675-1682.

Venetoclax plus hypomethylating agents in 
favourable-risk AML 
Venetoclax plus hypomethylating agents was associated 
with a promising remission rate of 80% with durable 
responses in patients with favourable-risk acute myeloid 
leukaemia (AML). Most responders achieved measurable 
residual disease (MRD) negativity. Patients with prior 
hypomethylating agent use had a lower response rate. 
Nonetheless, more than half of these patients responded 
despite the majority being relapsed/refractory (R/R) [1]. 

https://jamanetwork.com/journals/jamaoncology/fullarticle/2652906
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Among older and unfit patients with untreated AML, treatment 
with venetoclax plus hypomethylating agents is associated 
with a high composite remission rate, which consists of 
complete remission (CR) and complete remission with 
incomplete recovery (CRi). Nevertheless, data regarding the 
activity of venetoclax plus hypomethylating agents in those 
patients with favourable-risk AML is scarce, particularly in 
those with core-binding factor (CBF) alterations.

Dr Shukaib Arslan (City Of Hope Helford Clinical Research 
Hospital, California, USA) retrospectively analysed outcomes 
of 46 patients with favourable-risk AML who underwent 
therapy with venetoclax plus hypomethylating agents at 4 
academic cancer centres. Favourable-risk AML was defined 
by the presence of either CBF alterations, NPM1 mutations 
in the absence of FLT3-ITD mutations; or bi-allelic CEBPA 
mutations.

The CR/CRi rate among the whole cohort was 80%, including 
52% CR and 28% CRi. There was no significant difference 
in CR/CRi rate between newly diagnosed and R/R patients 
(88% vs 70%; P=0.15). However, patients with history of prior 
hypomethylating agent exposure had a lower response rate 
compared with hypomethylating agent-naïve patients (55% vs 
88%; P=0.025). No difference in response was observed based 
on the favourable genetic alteration subgroups: 80% in CBF, 
86% in NPM1-mutated, and 77% in CEBPA-mutated (P=0.44). 
Furthermore, no difference in response was observed 
according to patient age, AML types (de novo vs secondary), 
prior transplant, or the type and schedule of hypomethylating 
agents. The median overall survival for the whole cohort 
was 18 months. Median leukaemia-free survival was 13.2 
months for all responders, 11.2 months for newly diagnosed 
responders, and 14.0 months for R/R responders (P=0.986). 
The 30- and 60-day mortality for the whole cohort was 0% and 
9%, respectively.

1. Arslan S, et al. Outcomes of Therapy with Venetoclax Combined with 
Hypomethylating Agents in Favorable-Risk Acute Myeloid Leukemia (AML). 62nd 
ASH Annual Meeting, 5-8 December 2020. Abstract 994.

Encouraging clinical activity of decitabine plus 
ipilimumab in R/R or secondary MDS/AML 
CTLA-4 blockade with ipilimumab monotherapy has 
modest activity in patients with a haematologic malignancy 
who relapsed after allogeneic haematopoietic cell trans-
plantation (alloHCT) [1]. An ongoing phase 1 study showed 
that decitabine plus ipilimumab had an expected safety 
profile and exhibited encouraging clinical activity in 

patients with relapsed or refractory (R/R) or secondary 
myelodysplastic syndromes (MDS) or acute myeloid 
leukaemia (AML) [2]. 

This study included 2 arms based on transplantation status: 
with (arm A) and without (arm B) prior HCT. At data cut-off, 
32 of 39 enrolled patients received ≥1 dose of decitabine plus 
ipilimumab (16 patients in both groups) [2]. Ms Jacqueline S. 
Garcia (Dana-Farber Institute, Massachusetts, USA) presented 
the results.

In arm A, 4 of 16 evaluable patients achieved response, 
including 3 with complete response (CR) and 1 with marrow CR; 
median overall survival was 12.8 months. The most common 
treatment-emergent grade 3/4 adverse events (AEs) were 
febrile neutropenia (n=3), aspartate aminotransferase (AST) 
elevation, lymphocytopenia, neutropenia, thrombocytopenia, 
and leukopenia (n=2 each). In total, 7 of 16 patients experienced 
an immune-related AE (2 responders), including 1 patient with 
late-onset acute graft-versus-host disease (GVHD) grade 3 
(colon and liver), 4 patients with chronic GVHD, and 2 patients 
with grade 2/3 ipilimumab-induced colitis. All immune-related 
AEs were reversible with steroids, except for the grade-3 acute 
GVHD, which was complicated by fatal septic shock. 

In arm B, objective responses were detected in 8 of 16 
evaluable patients with 3 CR, 2 CR with incomplete recovery, 
and 3 marrow CR; median overall survival was 18.3 months. 
The most common treatment-emergent grade 3/4 AEs were 
lymphocytopenia, thrombocytopenia, leukopenia (n=5 each), 
neutropenia (n=4), anaemia, fatigue, lung infection, and febrile 
neutropenia (n=3 each). In 6 of 16 patients that had grade ≥2 
immune-related AEs, all were reversible with steroids, including 
grade 3 colitis, grade 3 dermatitis, grade 2 pneumonitis, and 
grade 3 hypophysitis/grade 2 arthritis, except for a case of grade 
2 dermatitis (resolved)/grade 4 immune thrombocytopenia. In 
this arm, no study treatment-related deaths were observed. 

Taken together, immune-related AEs were frequent but mostly 
controllable and similar to prior observations with ipilimumab. 
Objective responses were observed, including in patients with 
history of prior treatment with hypomethylating agents. High 
clinical activity was observed amongst patients who did not 
receive alloHCT, suggesting that an alloreactive environment 
may not be required to benefit from CTLA-4 blockade.

1. Davids MS, et al. N Engl J Med. 2016;375:143-53. 
2. Garcia JS, et al. Safety and Efficacy of Decitabine Plus Ipilimumab in Relapsed or 

Refractory MDS/AML in the Post-BMT or Transplant Naïve Settings. 62nd ASH 
Annual Meeting, 5-8 December 2020. Abstract 170. 

https://www.nejm.org/doi/10.1056/NEJMoa1601202
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Comparable outcomes with gilteritinib or 
quizartinib in R/R AML 
In patients with relapsed or refractory (R/R), FLT3-ITD-
positive acute myeloid leukaemia (AML) and similar 
baseline characteristics, both gilteritinib and quizartinib 
were generally well tolerated and associated with 
improved survival and treatment response compared with 
salvage chemotherapy [1].

Based on findings from the phase 3 ADMIRAL trial [2], gilteritinib 
is approved for patients with R/R FLT3-mutated AML. The 
phase 3 QuANTUM-R trial demonstrated the benefit of 
quizartinib in patients with R/R AML with FLT3 internal tandem 
duplication (FLT3-ITD) mutations [3]. Eligibility criteria across 
both studies were similar, however, QuANTUM-R was stricter 
regarding prior therapy intensity and remission duration. 

The current posthoc analysis, presented by Dr Alexander 
Perl (University of Pennsylvania, USA), described outcomes 
from ADMIRAL among patients who otherwise met eligibility 
for QuANTUM-R [1]. In the matched intention-to-treat 
(ITT) population from the ADMIRAL study, 66% of patients 
were preselected for high-intensity salvage chemotherapy 
compared with 77% in the ITT population of the QuANTUM-R 
study. Demographic and baseline characteristics of the 
matched ADMIRAL ITT population and QuANTUM-R ITT 
population were similar. 

Rates of haematopoietic stem cell transplantation (HSCT) 
were comparable in patients treated with gilteritinib (35%) 
or quizartinib (32%), as were the proportions of patients who 
resumed gilteritinib (23%) or quizartinib (20%) therapy post-
HSCT. Median overall survival (OS) in patients treated with 
gilteritinib or quizartinib was longer than that observed with 
salvage chemotherapy. After a median follow-up of 17.4 months, 
median OS was 10.2 months with gilteritinib versus 5.6 months 
with chemotherapy (HR 0.573; P=0.0008). After a median follow-
up of 23.5 months, median OS was 6.2 months with quizartinib 
versus 4.7 months with chemotherapy (HR 0.760; P=0.02). 
Responses to gilteritinib and quizartinib, as measured by 
composite complete remission (CRc), were similar. Median time 
to achieve CRc was 1.8 months with gilteritinib and 1.1 months 
with quizartinib, median duration of CRc was 5.5 months with 
gilteritinib and 2.8 months with quizartinib. The safety profiles 
of gilteritinib and quizartinib were generally similar.

Although cross-study comparisons have substantial 
limitations, these findings suggest that while remission is 

achieved faster with quizartinib, response may be more 
durable and survival potentially longer with gilteritinib.

1. Perl AE, et al. Clinical Outcomes Following Treatment with Gilteritinib or Quizartinib 
in Patients with Relapsed/Refractory FLT3-ITD+ Acute Myeloid Leukemia. 62nd 
ASH Annual Meeting, 5-8 December 2020. Abstract 995. 

2. Perl AE, et al. N Engl J Med. 2019;381:1728-40. 
3. Cortes JE, et al. Lancet Oncol. 2019;20:984-97. 

First-in-class macrophage immune checkpoint 
inhibitor in AML 
Magrolimab, a first-in-class macrophage immune check-
point inhibitor targeting CD47, plus azacitidine was 
clinically effective in acute myeloid leukaemia (AML) and 
myelodysplastic syndrome (MDS). Dr David Sallman (H. 
Lee Moffitt Cancer Center and Research Institute, Florida, 
USA) presented new data of the phase 1b 5F9005 study 
evaluating this combination in untreated patients with 
MDS or AML, including TP53-mutant AML [1].

CD47 provides a “do not eat me” signal and is overexpressed 
in multiple cancers including AML. CD47 blockade of these 
signals with magrolimab leads to enhanced phagocytosis. 
Azacitidine synergises with magrolimab by inducing “eat me” 
signals, such as calreticulin, on cancer cells [2]. 

In the presented phase 1b study, 52 AML patients with a 
median age of 73 years (range 31-89) were treated with 
magrolimab plus azacitidine. The patient population was 
specifically enriched for poor-risk cytogenetics, with 65% of 
patients having TP53 mutations. 

Encouraging efficacy was observed with magrolimab plus 
azacitidine in untreated AML patients unfit for intensive 
chemotherapy, regardless of TP53-mutation status. In the 
full patient population, overall response rate (ORR) was 63% 
and complete remission (CR) rate 42%; in patients who were 
TP53-mutant, ORR was 69% and CR rate 45%. Preliminary 
median overall survival in TP53-wildtype (18.9 months) 
and TP53-mutant (12.9 months) is quite promising in this 
treatment setting in terms of historical treatment, according 
to Dr Sallman [1]. 

Most frequent treatment-related adverse events (AEs) 
for magrolimab plus azacitidine were anaemia (31%), 
fatigue (19%), blood bilirubin increase (19%), neutropenia 
(19%), thrombocytopenia (17%), and nausea (15%).  
“The combination with azacytidine has overall been  
well tolerated, with notably no significant immune-related AEs,” 
Dr Sallman concluded. “In addition, there was no significant 

ACUTE MYELOID LEUKAEMIA

https://www.nejm.org/doi/10.1056/NEJMoa1902688
https://www.thelancet.com/journals/lanonc/article/PIIS1470-2045(19)30150-0/fulltext
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worsening of neutropenia or thrombocytopenia, and a quite 
robust haematological improvement over time, correlating 
with robust responses. We do see on-target anaemia, but this 
has been mitigated with a priming/maintenance dose strategy 
and a higher transfusion threshold. Notably, patients do not 
have transfusion-related issues on chronic therapy.”

Given the high unmet need in this patient population,  
a randomised phase 3 trial of magrolimab plus azacitidine 
compared with venetoclax plus azacitidine in frontline  
TP53-mutant AML patients is planned for early 2021. 
Furthermore, broader development of magrolimab across 
all mutational subtypes in AML is warranted and ongoing 
(NCT03248479). 

1. Sallman et al. The First-in-Class Anti-CD47 Antibody Magrolimab Combined with 
Azacitidine Is Well-Tolerated and Effective in AML Patients: Phase 1b Results. 
62nd ASH Annual Meeting, 5-8 December 2020. Abstract 330. 

2. Feng D, et al. Combination Treatment with 5F9 and Azacitidine Enhances 
Phagocytic Elimination of Acute Myeloid Leukemia. 60th ASH Annual Meeting, 1-4 
December 2018. Abstract 616.

Bispecific DART® as salvage therapy for 
primary induction failure and early relapse 
Flotetuzumab is an investigational CD123 x CD3 bispecific 
DART® molecule currently in clinical development for 
patients with acute myeloid leukaemia (AML) and primary 
induction failure and early relapse, a population with poor 
prognosis and high unmet medical need. Flotetuzumab 
demonstrated encouraging activity in the presented 
phase 1/2 study [1]. 

Approximately 40% of patients with newly diagnosed AML 
either fail to achieve complete remission (CR) with intensive 
induction therapy or experience disease recurrence after a 
short remission (CR1 <6 months). While these patients are 
treated collectively with late relapse patients (CR1 >6 months), 
the probability of response for patients with primary induction 
failure and early relapse is particularly poor (~12%), with median 
expected overall survival (OS) approximately 3.5 months.

The low-affinity IL-3 receptor, CD123, is normally expressed 
on plasmacytoid dendritic cells, basophils, monocytes, and 
haematopoietic progenitor cells. CD123 is overexpressed 
on leukaemic stem cells in AML and other haematologic 
malignancies. Flotetuzumab co-engages T cells (anti-CD3) 
with CD123 as tumour-associated antigen. It is designed to 
redirect T cells to kill tumour cells and to recognise tumours 
independent of T-cell receptor specificity and presentation 
by the major histocompatibility complex [1]. 

Dr Ibrahim Aldoss (City of Hope Medical Center, California, 
USA) presented an update of the first-in-human study 
evaluating flotetuzumab in AML patients with primary 
induction failure and early relapse (NCT02152956). Primary 
induction failure was defined as being refractory to induction 
with ≥1 high-intensity cytarabine-based chemotherapy 
cycles, ≥2 but ≤4 BCL-2 inhibitor-based combinations, or 
gemtuzumab ozogamicin only. Early relapse was defined as 
relapse following CR1 <6 months. The phase 1 part of this 
study was completed and published recently [2]. The study is 
currently enrolling patients in the expansion cohort. 

On flotetuzumab, 42.1% of patients achieved a CR, with over 
half of those subsequently receiving a stem cell transplant. 
Median duration of response was 3.1 months and appeared 
to be longer in patients with primary induction failure (15.2 
months). With a median follow up time of 10.8 months, 
median overall survival (OS) was 4.5 months. OS was longer 
in patients with primary induction failure (15.9 months). In 
patients who responded, median OS was 7.7 months. Overall, 
6- and 12-month survival rates were 41% and 24%, respectively.

Flotetuzumab treatment showed a manageable safety profile. 
Cytokine-release syndrome (CRS) was the most frequently re-
ported treatment-related adverse event but was manageable. In 
addition, neurological toxicity was infrequent. A single patient ex-
perienced a grade 3 infusion-related reaction and CRS. Treatment 
was tolerable with a required minimum 8-day hospitalisation. 

1. Aldoss I, et al. Flotetuzumab As Salvage Therapy for Primary Induction Failure and 
Early Relapse Acute Myeloid Leukemia. 62nd ASH Annual Meeting, 5-8 December 
2020. Abstract 331. 

2. Uy GL, et al. Blood. 2020;blood.2020007732.

Gilteritinib in R/R AML patients priorly treated 
with midostaurin or sorafenib
The oral FLT3 inhibitor gilteritinib demonstrated efficacy 
and safety in patients with FLT3-mutated relapsed or 
refractory (R/R) acute myeloid leukaemia (AML). Its 
safety and antileukaemic activity as a single agent in an 
FLT3 mutation-enriched R/R AML population was initially 
documented in the phase 1/2 CHRYSALIS trial [1]. The 
subsequent phase 3 ADMIRAL trial demonstrated that 
gilteritinib treatment was associated with a longer median 
overall survival (OS) in FLT3-mutated patients compared 
with salvage chemotherapy [2]. 

Dr Alexander Perl (University of Pennsylvania, USA) retro-
spectively determined whether prior therapy with the tyrosine 

https://clinicaltrials.gov/ct2/show/NCT03248479
https://clinicaltrials.gov/ct2/show/NCT02152956
https://ashpublications.org/blood/article/137/6/751/463757/Flotetuzumab-as-salvage-immunotherapy-for
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kinase inhibitors (TKIs) midostaurin or sorafenib affected 
treatment response and survival in patients with FLT3-
mutated R/R AML treated with gilteritinib in the CHRYSALIS 
and ADMIRAL trial [3].

In the CHRYSALIS trial, high response rates with gilteritinib were 
observed in heavily pretreated FLT3 mutation-enriched patients. 
Rates of composite complete remission (CRc) were similar in 
patients who received prior TKIs (42%) and in those who did not 
(43%). Higher response rates with gilteritinib than with salvage 
chemotherapy were observed in prior TKI-treated patients with 
FLT3 mutations in the ADMIRAL trial. In the gilteritinib arm, CRc 
rates were comparable in patients who received (48%) and did 
not receive prior TKIs (55%). Lower CRc rates were observed 
in the salvage chemotherapy arm in both TKI-treated and non-
treated groups (21% and 22%, respectively). Remission was 
achieved in patients with FLT3-ITD, FLT3-TKD, or both. 

Among patients who received prior midostaurin or sorafenib, 
longer survival was observed in patients treated with gilteritinib 
than in those treated with salvage chemotherapy. Median OS 
in patients treated with prior TKIs remained high in patients 
treated with gilteritinib compared with those treated with 
salvage chemotherapy, but differences were not significant 
(6.5 vs 4.7 months; HR 0.671). In patients who did not receive 
prior TKIs, median OS was 9.6 months in the gilteritinib arm 
and 6.0 months in the salvage chemotherapy arm (HR 0.625).

1. Perl AE, et al. Lancet Oncol. 2017;18:1061-75.
2. Perl AE, et al. N Engl J Med. 2019;381:1728-40.
3. Perl AE, et al. Clinical Outcomes in Patients with Relapsed/Refractory Acute 

Myeloid Leukemia Treated with Gilteritinib Who Received Prior Midostaurin or 
Sorafenib. 62nd ASH Annual Meeting, 5-8 December 2020. Abstract 334. 

Addition of venetoclax provides an effective, 
lower-intensity regimen
The addition of venetoclax to cladribine plus low-dose 
cytarabine is an effective, lower-intensity regimen that is 
well tolerated among older patients with newly diagnosed 
acute myeloid leukaemia (AML). This regimen produced 
high rates of durable measurable residual disease (MRD)-
negative remission and meaningful blood count recovery. 
With a follow-up of approximately 1 year, the rates of 
overall and relapse-free survival were encouraging in this 
cohort of older AML patients. 
 
“For many years, safe and effective treatment of older 
and unfit patients with newly diagnosed AML has been 

challenging, trying to attain the balance between modest 
response rates with low-intensity therapy and higher levels 
of toxicity with intensive therapy,” Dr Tapan Kadia (MD 
Anderson Cancer Center, Texas, USA) mentioned at the 
beginning of his lecture. Until recently, the standard of care 
for these patients has been a hypomethylating agent as a 
single agent, with complete remission (CR) rates around 
19% and median overall survival (OS) ranging from 7.7 to 
10.4 months. Dr Kadia previously demonstrated that a low-
intensity backbone of cladribine plus low-dose cytarabine 
alternating with a hypomethylating agent for older patients 
with AML yielded higher rates of CR and improved outcomes 
compared with hypomethylating agents alone [1]. A recent 
randomised study showed that addition of the BCL-2 inhibitor 
venetoclax to hypomethylating agents improved survival 
over hypomethylating agents alone [2]. The current phase 
2 trial evaluated if the addition of venetoclax to the low-
intensity backbone with cladribine plus low-dose cytarabine 
would further improve response rates and outcomes in 
elderly patients (n=48; median age 68 years, range 57–84) 
with newly diagnosed AML [3]. 

The addition of venetoclax to cladribine plus low-dose 
cytarabine was found to be effective, with a composite 
complete remission (CRc) rate of 93%, and 93% of patients 
who achieved a CR were MRD-negative. In total, 30% of 
responding patients were able to move forward to allogeneic 
stem cell transplantation. For the entire population, the 
median overall survival (OS) was not reached, and 1-year 
OS was 70%. OS benefit was observed across genomically 
defined subgroups, with more modest activity among those 
with adverse karyotype.

In this older patient population, the treatment regimen was 
well tolerated with 4- and 8-week mortality rates of 2% and 4%, 
respectively. Myelosuppression could be limited by adjusting 
venetoclax and concomitant 5-azacytidine schedule. 

The study is ongoing and expansion is planned to further 
explore molecular subgroups and younger age groups. 

1. Kadia TM, et al. Lancet Haematol. 2018 Sep;5(9):e411-e421.
2. DiNardo CD, et al. N Engl J Med. 2020;383:617-629. 
3. Kadia TM, et al. Phase II Study of Venetoclax Added to Cladribine + Low Dose 

AraC (LDAC) Alternating with 5-Azacytidine Demonstrates High Rates of Minimal 
Residual Disease (MRD) Negative Complete Remissions (CR) and Excellent 
Tolerability in Older Patients with Newly Diagnosed Acute Myeloid Leukemia 
(AML). 62nd ASH Annual Meeting, 5-8 December 2020. Abstract 25. 
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https://www.thelancet.com/journals/lanonc/article/PIIS1470-2045(17)30416-3/fulltext
https://www.nejm.org/doi/10.1056/NEJMoa1902688
https://www.thelancet.com/journals/lanhae/article/PIIS2352-3026(18)30132-7/fulltext
https://www.nejm.org/doi/10.1056/NEJMoa2012971
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Chronic Leukaemia

Bosutinib effective and well tolerated in newly 
diagnosed CP-CML
The final efficacy and safety results from the phase 3 
open-label BFORE trial confirm that bosutinib can be 
used as standard of care in patients with newly diagnosed 
chronic-phase chronic myeloid leukaemia (CP-CML). 

Bosutinib is approved for patients with Philadelphia chromo-
some-positive (Ph+) CML resistant or intolerant to prior therapy 
and patients with newly diagnosed Ph+ CP CML. Approval of first-
line bosutinib was based on the primary results from the BFORE 
trial (NCT02130557), which showed superior efficacy versus 
imatinib in the modified intent-to-treat (ITT) population after ≥12 
months of follow-up [1]. Prof. Tim Brümmendorf (RWTH Aachen 
University, Germany) reported the final efficacy and safety results 
from the BFORE trial after 5 years of follow-up [2].

First-line bosutinib continued to demonstrate superior efficacy 
compared with imatinib, as evidenced by earlier and deeper 
molecular responses (MR; see Table). An improvement in MR 
with bosutinib was demonstrated across Sokal risk groups, with 
the greatest benefit versus imatinib observed in Sokal high-risk 
patients. 

Table: Efficacy outcomes with first-line bosutinib versus imatinib after 5 
years of follow-up [2]

Outcomes Bosutinib Imatinib

Cumulative major MR rate by 60 months 73.9% 64.6%

Cumulative MR4 58.2% 47.4%

Cumulative MR4.5 48.1% 36.6%

MR, molecular response

A higher percentage of patients achieved BCR-ABL1 transcripts 
≤10% at 3 months in the bosutinib versus imatinib arm. “That 
translated into a higher rate of later achievement of cumulative 
major MR,” Prof. Brümmendorf added. Cumulative major 
MR by 60 months was higher in patients with transcripts 
≤10% versus >10% in both treatment arms (bosutinib HR 
2.67; imatinib HR 3.12). A substantial proportion of patients 
receiving bosutinib or imatinib achieved a 2-year sustained MR. 
The 60-month overall survival rates were similar (94.5% and 
94.6%). Long-term adverse events were generally manageable 
and consistent with previous reports and the known safety 
profiles of both drugs.

1. Cortes JE, et al. J Clin Oncol. 2018;36:231-7. 
2. Brümmendorf TH, et al. Bosutinib (BOS) Versus Imatinib for Newly Diagnosed 

Chronic Phase (CP) Chronic Myeloid Leukemia (CML): Final 5-Year Results from 
the Bfore Trial. 62nd ASH Annual Meeting, 5-8 December 2020. Abstract 46. 

Efficacy and safety of ponatinib in patients with 
CP-CML who failed second-generation TKIs
In a combined analysis of 2 pivotal trials, comprising the 
largest number of patients with chronic-phase chronic 
myeloid leukaemia (CP-CML) who had failed second-
generation tyrosine kinase inhibitors (TKIs), ponatinib 
demonstrated high response rates and robust survival 
outcomes [1]. 

Resistant patients with CP-CML who have failed ≥1 second-
generation TKI have poor outcomes when they switch to 
another second-generation TKI. There is limited clinical 
evidence to support that switching to third-generation TKI 
therapy improves long-term clinical outcomes for these 
patients. The PACE and OPTIC trials evaluated outcomes 
with ponatinib in difficult-to-treat CP-CML patients [2,3]. 

In the PACE trial, patients with resistant and intolerant 
CP-CML who failed prior second-generation TKI therapy 
demonstrated deep and long-lasting responses to ponatinib 
[2]. A posthoc modelling analysis of the data from PACE 
suggested a relationship between dose and safety events, 
including arterial occlusive events. The prospective OPTIC 
trial evaluated response-based ponatinib dosing regimens 
to optimise its efficacy and safety in patients with CP-CML, 
including a highly resistant patient population. The interim 
analysis demonstrated a clinically manageable safety profile 
with response-based ponatinib dosing regimens in highly 
resistant CP-CML patients [3]. Dr Hagop Kantarjian (MD 
Anderson Cancer Center, Texas, USA) presented the efficacy 
and safety outcomes of ponatinib use over time in these 2 
CP-CML patient populations.

Efficacy outcomes in OPTIC, with a response-adjusted dosing 
regimen (starting at 45 mg and reduction to 15 mg upon 
response), were consistent with those of PACE in patients 
with CP-CML who had failed prior second-generation TKI 
therapy. The ≤1% BCR-ABL1IS response rates increased over 
time and ranged from 42% to 52%. Progression-free survival 

https://clinicaltrials.gov/ct2/show/NCT02130557
https://ascopubs.org/doi/10.1200/JCO.2017.74.7162
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and overall survival were 52% and 73%, respectively, in PACE 
(up to 5 years) and 81% and 93%, respectively, at the OPTIC 
interim analysis (up to 2 years) [1]. 

The overall incidences of arterial occlusive events and serious 
treatment-emergent adverse events as well as exposure-
adjusted arterial occlusive events during the first 2 years were 
lower in OPTIC in comparison with PACE. Taken together, 
ponatinib demonstrated a favourable benefit-risk profile among 
all TKIs for resistant CP-CML patients who had failed prior 
second-generation TKIs, regardless of the mutation status [1]. 

The ongoing OPTIC study is evaluating lower starting doses 
of ponatinib (30 and 15 mg). Primary analysis of this study will 
provide a refined understanding of the benefit-risk profile of 
the 3 starting doses of ponatinib in CP-CML patients.

1. Kantarjian HM, et al. Efficacy and Safety of Ponatinib (PON) in Patients with 
Chronic-Phase Chronic Myeloid Leukemia (CP-CML) Who Failed One or More 
Second-Generation (2G) Tyrosine Kinase Inhibitors (TKIs): Analyses Based on 
PACE and Optic. 62nd ASH Annual Meeting, 5-8 December 2020. Abstract 647.

2. Cortes JE, et al. Blood. 2018;132:393-404.
3. Cortes JE, et al. J Clin Oncol 2020;38(15 Suppl):7502. 

First-in-class STAMP inhibitor versus 
bosutinib in resistant or intolerant CML
ASCEMBL is the first controlled study comparing 
different tyrosine kinase inhibitors (TKIs) for resistant or 
intolerant patients with chronic myeloid leukaemia (CML). 
Asciminib, a first-in-class STAMP inhibitor, demonstrated 
statistically significant and clinically meaningful superior 
efficacy compared with bosutinib and a favourable safety 
profile [1]. These results support the use of asciminib as a 
new treatment option in CML, particularly in patients with 
resistance or intolerance to ≥2 prior TKIs.

Current therapies for patients with resistance or intolerance to 
≥2 TKIs are limited by either modest efficacy, safety concerns, 
or both [2]. All currently approved TKIs bind to the ATP site of 
the BCR-ABL1 oncoprotein. Asciminib is a first-in-class STAMP 
(Specifically Targeting the ABL Myristoyl Pocket) inhibitor with 
a new mechanism of action [3]. In a previous phase 1 study, 
asciminib monotherapy showed clinical activity in heavily 
pretreated patients with CML. Based on this finding, the 
question was if asciminib could provide superior efficacy to 
bosutinib, a second-generation ATP-competitive TKI, beyond 
second line of treatment. 

Dr Andreas Hochhaus (Universitätsklinikum Jena, Germany) 
presented results from ASCEMBL, a randomised, open-label, 

phase 3 study in 233 adult patients with CML-CP previously 
treated with ≥2 TKIs [1]. Fewer patients on asciminib 
discontinued their last TKI due to lack of efficacy and 
fewer received ≥3 prior lines of TKI therapy compared with 
bosutinib-treated patients. 

Major molecular response (MMR) rate at 24 weeks was 25.5% 
with asciminib and 13.2% with bosutinib, meeting the primary 
objective. The between-arm common treatment difference 
for MMR at 24 weeks, after adjustment for major cytogenetic 
response status at baseline, was 12.2% (2-sided P=0.029; see 
Figure). Among those patients who achieved MMR, median 
time to MMR was 12.7 weeks with asciminib and 14.3 weeks 
with bosutinib.

Figure: MMR rate at 24 weeks [1]
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At 24 weeks, a total of 61.8% of patients receiving asciminib 
and 30.3% of patients on bosutinib were still on treatment. 
The most common reason for treatment discontinuation was 
lack of efficacy (asciminib 21.0%; bosutinib 31.6%). Grade ≥3 
adverse events (AEs) occurred in 50.6% and 60.5% of patients, 
respectively. Most frequent grade ≥3 AEs with asciminib were 
thrombocytopenia (17.3%) and neutropenia (14.7%). The 
proportion of patients who discontinued treatment due to 
AEs was lower with asciminib (5.8%) than bosutinib (21.1%).

1. Hochhaus A, et al. Efficacy and Safety Results from ASCEMBL, a Multicenter, 
Open-Label, Phase 3 Study of Asciminib, a First-in-Class STAMP Inhibitor, vs 
Bosutinib (BOS) in Patients (Pts) with Chronic Myeloid Leukemia in Chronic 
Phase (CML-CP) Previously Treated with ≥2 Tyrosine Kinase Inhibitors (TKIs). 
62nd ASH Annual Meeting, 5-8 December 2020. Abstract LBA-4. 

2. Hochhaus A, et al. Leukemia. 2020;34:966-84.
3. Wylie AA, et al. Nature. 2017;543:733-7. 

PFS and ORR benefits of first-line ibrutinib-
based treatment in CLL
An integrated analysis of the two phase 3 studies 
RESONATE-2 and iLLUMINATE with up to 6.5 years follow-
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up confirmed significant benefits in progression-free 
survival (PFS) and overall response rate (ORR) with 
first-line ibrutinib with or without obinutuzumab versus 
chlorambucil-based therapy. Similar PFS and ORR was 
demonstrated for ibrutinib-treated patients with or without 
high-risk genomic features [1].

Genomic abnormalities, such as mutations in TP53, BIRC3, 
NOTCH1, del(11q), and unmutated IGHV are risk factors 
that predict inferior outcomes with chemoimmunotherapy 
in patients with chronic lymphocytic leukaemia (CLL) and 
small lymphocytic lymphoma (SLL) [2]. Ibrutinib is the only 
once-daily Bruton’s tyrosine kinase (BTK) inhibitor showing a 
significant benefit in PFS and overall survival (OS) compared 
with established therapies in patients with previously untreated 
or relapsed/refractory CLL/SLL [3-5]. To better understand 
outcomes in patients with treatment-naïve CLL with various 
high-risk genomic features, Prof. Jan Burger (MD Anderson 
Cancer Center, Texas, USA) and colleagues performed a 
pooled analysis of two phase 3 studies.

In RESONATE-2 (NCT01722487), patients aged ≥65 
years without TP53 mutation were randomised to single-
agent ibrutinib or chlorambucil [3,4]. In iLLUMINATE 
(NCT02264574), patients aged ≥65 years, or <65 years with 
coexisting conditions or TP53 mutation, were randomised to 
ibrutinib-obinutuzumab or chlorambucil-obinutuzumab [5]. 

Ibrutinib-based therapy significantly improved ORR and PFS 
compared with chlorambucil-based therapy [1]. At 42 months, 
PFS rates were significantly higher across high-risk genomic 
sub groups in ibrutinib-treated patients (63-82%) compared 
with chlorambucil-treated patients (6-34%). Consistent PFS 
benefits with ibrutinib were observed across all high-risk genomic 
subgroups. 

1. Burger JA, et al. Outcomes of First-Line Ibrutinib in Patients with Chronic 
Lymphocytic Leukemia/Small Lymphocytic Lymphoma (CLL/SLL) and High-Risk 
Genomic Features with up to 6.5 Years Follow-up: Integrated Analysis of Two 
Phase 3 Studies (RESONATE-2 and iLLUMINATE). 62nd ASH Annual Meeting, 5-8 
December 2020. Abstract 2220. 

2. Byrd JC, et al. J Clin Oncol. 2006 Jan 20;24:437-43. 
3. Burger JA, et al. Leukemia. 2020;34:787-98. 
4. Byrd JC, et al. Blood. 2019;133:2031-42. 
5. Moreno C, et al. Lancet Oncol. 2019;20:43-56. 

Multiple Myeloma
High symptom burden in transplant-ineligible 
patients with newly diagnosed MM
“Despite many advances in therapeutics, transplant-
ineligible patients with multiple myeloma (MM) still 
experience high symptom burden,” Dr Hira Mian 
(McMaster University, Canada) stated. “Our results 
demonstrate that this is especially the case during the 
first 3 months following diagnosis. Although there is 
an improvement, even at the 1-year mark, a significant 
symptom burden remained.”

Patient-reported outcomes (PROs) represent an opportunity 
to both understand the magnitude as well as the temporal 
trend of symptom burden. The presented study investigated 
PROs, assessed by the Edmonton Symptoms Assessment 
System (ESAS) scores, from transplant-ineligible patients 
with newly diagnosed MM [1]. ESAS is a validated outcome 
tool assessing the severity of 9 common cancer-associated 
symptoms: well-being, pain, tiredness, anxiety, depression, 
drowsiness, lack of appetite, nausea, and shortness of 

breath. Patients report symptoms from 0 (no symptoms) to 
10 (worst symptoms), with score ≥4 representing clinically 
significant moderate-to-severe symptoms. 

In this retrospective study, a high proportion of the cohort 
(n=2,876) reported moderate-to-severe symptoms at 
diagnosis, with tiredness (64%) and impaired well-being 
(60%) being among the most prevalent and nausea being 
the least prevalent (13%). Most symptoms decreased over 
the first year, with the largest decline happening in the 
first 3 months. One year after diagnosis, over 25% of the 
cohort still reported ≥1 of the following moderate-to-severe 
symptoms: tiredness, pain, impaired well-being, drowsiness, 
or loss of appetite. Self-reported depression rates marginally 
decreased over time but were still at 18% after 1 year. “In 
our study, we were also able to identify a number of factors 
that are associated with high symptom burden,” Dr Mian 
continued. “These included lower age, female sex, urban 
geographic location, poor socioeconomic status, and earlier 
year of diagnosis.” 

https://clinicaltrials.gov/ct2/show/NCT01722487
https://clinicaltrials.gov/ct2/show/NCT02264574
https://ascopubs.org/doi/10.1200/JCO.2005.03.1021
https://www.nature.com/articles/s41375-019-0602-x
https://ashpublications.org/blood/article/133/19/2031/273817/Long-term-follow-up-of-the-RESONATE-phase-3-trial
https://www.thelancet.com/journals/lanonc/article/PIIS1470-2045(18)30788-5/fulltext
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This study represents the largest longitudinal study to date 
on symptom burden among patients with MM using PROs. 
Future studies aimed at targeted intervention are needed 
early in the disease course to alleviate symptom burden for 
at-risk patient groups.

1. Mian HS, et al. Symptom Burden in Transplant Ineligible Patients with Newly 
Diagnosed Multiple Myeloma: A Population-Based Study of Patient-Reported 
Outcomes. 62nd ASH Annual Meeting, 5-8 December 2020. Abstract 439. 

Added value of ixazomib to lenalidomide plus 
dexamethasone in transplant-ineligible newly 
diagnosed MM
The phase 3 TOURMALINE-MM2 trial demonstrated that in 
elderly, transplant-ineligible patients with newly diagnosed 
multiple myeloma (MM), the addition of ixazomib, the 
first oral proteasome inhibitor (PI), to lenalidomide and 
dexamethasone (Rd) leads to a clinically meaningful 
improvement of progression-free survival (PFS), although 
this did not reach statistical significance.

The transplant-ineligible newly diagnosed MM patient population 
is diverse, ranging from fit patients aged ≥70 to elderly and/or 
frail patients with poor performance status. Hence, treatment 
must be adapted to individual patient settings. Continuous Rd-
based regimens are among the standard of care. Use of PIs has 
shown to improve outcomes, but long-term administration of 
injectable PIs may be challenging due to limitations in terms 
of tolerability and treatment burden [1]. In this setting, an oral 
PI-Rd triplet may be useful. Ixazomib is suitable for continuous 
dosing, with predictable and manageable toxicities [2]. 

The multicentre, double-blind, placebo-controlled phase 3 
TOURMALINE-MM2 trial (NCT01850524) compared ixazomib-
Rd (n=351) versus placebo-Rd (n=354) in transplant-ineligible 
newly diagnosed MM patients (median age 73 years) [3]. 
There was a positive, but not statistically significant trend in 
PFS favouring ixazomib-Rd (median PFS 35.3 vs 21.8 months; 
HR 0.830; 95% CI 0.676-1.018; P=0.073; see Figure). There 
was also a clinically meaningful benefit in time to progression 
(HR 0.738; 95% CI 0.589-0.925; P=0.008) and complete 
response rate (HR 2.10; 95% CI 1.43-3.09; P<0.001), with 
deeper responses in the ixazomib-Rd arm compared with the 
placebo-Rd arm. Overall response rates were similar between 
arms, but depth of response was greater with ixazomib-Rd. 
After a median follow-up of approximately 58 months, median 
overall survival was not reached in either arm. Treatment-
emergent adverse events were mostly grade 1/2. Both PFS 
and safety results were generally consistent with results from 
the TOURMALINE-MM1 trial [2].

According to Prof. Thierry Facon (University Hospital Lille, 
France), these data demonstrate that ixazomib-Rd is a 
feasible treatment option for transplant-ineligible patients 
with newly diagnosed MM who could benefit from an oral 
triplet combination.

1. Jimenez-Zepeda VH, et al. Ann Hematol. 2017;96:431-9. 
2. Avet-Loiseau H, et al. Blood. 2017;130:2610-8.
3. Facon T, et al. The Phase 3 TOURMALINE-MM2 Trial: Oral Ixazomib, Lenalidomide, 

and Dexamethasone (IRd) Vs Placebo-Rd for Transplant-Ineligible Patients with 
Newly Diagnosed Multiple Myeloma (NDMM). 62nd ASH Annual Meeting, 5-8 
December 2020. Abstract 551.

Survival of transplant-eligible newly diagnosed 
MM in FORTE trial
Lenalidomide alone is a standard maintenance treat-ment 
after an autologous stem cell transplantation (autoSCT). 
The phase 2 FORTE trial demonstrated that the addition 
of carfilzomib to lenalidomide maintenance improved 
progression-free survival (PFS) in patients with transplant-
eligible newly diagnosed multiple myeloma (MM). 

The FORTE trial (NCT02203643) investigated safety and 
efficacy of the proteasome inhibitor carfilzomib in com-
bination with either lenalidomide-dexamethasone (KRd) or 
cyclophosphamide-dexamethasone (KCd) in induction and 
consolidation of MM [1]. Secondary aim of the study was to 
evaluate maintenance treatment between carfilzomib plus 
lenalidomide or versus lenalidomide alone. The trial enrolled 
474 MM patients who were transplant-eligible and aged <65 
years. They were randomised in the following induction and 
consolidation treatments: 
•  KRd induction, followed by autoSCT and KRd consolidation 

(KRd_ASCT);
• 12 cycles of KRd (KRd12); and 
•  KCd induction, followed by autoSCT and KCd consolidation 

(KCd_ASCT). 

MULTIPLE MYELOMA

Figure: PFS in the ixazomib-Rd and placebo-Rd arms [1]
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Afterwards, patients were randomised again to maintenance 
with lenalidomide alone (R) until progression or carfilzomib 
plus lenalidomide (KR). Intention-to-treat (ITT) data of 
pre-maintenance measurable residual disease (MRD) and 
safety of the induction/consolidation phases in the 3 arms 
were reported previously [2,3]. Dr Francesca Gay (GIMEMA, 
European Myeloma Network, Italy) presented the most 
recent data.

After a median follow-up from first randomisation of 45 
months, median PFS was not reached with KRd_ASCT, PFS 
was 57 months with KRd12, and 53 months with KCd_ASCT: 
• KRd_ASCT vs KCd_ASCT: HR 0.53, P<0.001;
• KRd_ASCT vs KRd12: HR 0.64, P=0.023; and
• KRd12 vs KCd_ASCT: HR 0.82, P=0.262. 

After a median follow-up from second randomisation of 31 
months and a median duration of maintenance of 27 months 
in both arms, 46% of MRD-positive patients at randomisation 
turned negative in KR versus 32% in R (P=0.04). By ITT 
analysis, 3-year PFS from second randomisation was 75% 
with KR versus 66% with R (HR 0.63; P=0.026). Maintenance 
with KR was manageable with no increase in treatment 
discontinuation due to toxicity. 

1. Gay F, et al. Survival Analysis of Newly Diagnosed Transplant-Eligible Multiple 
Myeloma Patients in the Randomized Forte Trial. 62nd ASH Annual Meeting, 5-8 
December 2020. Abstract 141.

2. Gay F, et al. Blood. 2018;132(Suppl_1):121. 
3. Oliva S, et al. Blood. 2019;134(Suppl_1):4322.

Better survival with upfront autoSCT versus 
bortezomib-based intensification
At an extended median follow-up of 75 months, high-dose 
intensification therapy with autologous haematopoietic 
stem-cell transplantation (autoSCT) resulted in 
significantly longer overall survival (OS) in comparison 
with bortezomib-melphalan-prednisone (VMP). The OS 
benefit with autoSCT was preserved across subgroups 
of patients. 

In the phase 3 EMN02/HO95 study (NCT01208766), newly 
diagnosed multiple myeloma (MM) patients were randomised 
to intensification therapy with either upfront autoSCT or VMP. 
Results of the final analysis demonstrated that progression-
free survival (PFS) was significantly improved with autoSCT 
compared with VMP (median 57 vs 42 months; HR 0.73; 
adjusted P=0.0001). However, no difference between these 
groups was found in terms of secondary endpoint OS (HR 0.90; 
adjusted P=0.35) [1]. Thereafter, patients were re-randomised 

to consolidation therapy or no consolidation, followed by 
lenalidomide maintenance in both arms. Prof. Michele Cavo 
(University of Bologna, Italy) presented an updated analysis of 
the EMN02/HO95 study with longer-term follow-up [2].

Upfront autoSCT significantly prolonged OS (HR 0.80; 95% 
CI 0.66-0.98; adjusted P=0.034), PFS on next-line therapy 
(PFS2; HR 0.76; 95%CI 0.64-0.90; adjusted P=0.0016), and 
time to next treatment (HR 0.71; 95% CI 0.60-0.82; adjusted 
P<0.0001) compared with standard-dose intensification 
therapy with VMP. Median OS was not reached in both arms, 
and the 75-month survival estimate was 69% in the autoSCT 
group versus 63% in the VMP group (HR 0.81; 95% CI 0.66-
0.98; adjusted P=0.034). Patients who benefited the most 
from randomisation to autoSCT were those with unfavourable 
prognostic characteristics at baseline. Overall, the 75-month 
OS estimate for patients with a high-risk cytogenetic profile 
was 54% with autoSCT versus 39% with VMP (HR 0.61; 95% 
CI 0.42-0.89; P=0.010). Patients randomised to VMP who 
received autoSCT delayed at the time of progression had 
a significantly shorter PFS2 and OS than those who were 
randomised to receive upfront autoSCT.

According to Prof. Cavo, these data support the continued 
use of upfront autoSCT in newly diagnosed MM patients who 
are fit for high-dose melphalan. 

1. Cavo M, et al. Lancet Haematol. 2020;7:e456-e468.
2. Cavo M, et al. Upfront Autologous Hematopoietic Stem-Cell Transplantation 

Improves Overall Survival in Comparison with Bortezomib-Based Intensification 
Therapy in Newly Diagnosed Multiple Myeloma: Long-Term Follow-up Analysis 
of the Randomized Phase 3 EMN02/HO95 Study. 62nd ASH Annual Meeting, 5-8 
December 2020. Abstract 142. 

Subcutaneous daratumumab plus pomalidomide 
and dexamethasone in R/R MM
In the first phase 3 study evaluating subcutaneous (SC) 
daratumumab combination therapy in multiple myeloma 
(MM), the combination of daratumumab and pomalidomide 
plus low-dose dexamethasone (Pd) significantly reduced 
the risk of progression or death versus Pd alone in patients 
with relapsed/refractory (R/R) MM who had received ≥1 
prior line of therapy [1]. 

Daratumumab is a CD38-targeted monoclonal antibody (mAb) 
approved as monotherapy and in combination with standard-
of-care regimens for patients with newly diagnosed or R/R MM. 

In a phase 1b study, intravenous (IV) daratumumab plus 
Pd induced durable responses and was well tolerated in 

https://ashpublications.org/blood/article/132/Supplement%201/121/262862/Carfilzomib-Lenalidomide-Dexamethasone-KRd
https://ashpublications.org/blood/article/134/Supplement_1/4322/424646/Minimal-Residual-Disease-Evaluation-By
https://clinicaltrials.gov/ct2/show/NCT01208766
https://www.thelancet.com/journals/lanhae/article/PIIS2352-3026(20)30099-5/fulltext
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patients with heavily pretreated R/R MM, including those 
with prior lenalidomide treatment [2]. Based on these results, 
daratumumab-Pd is approved in the United States for the 
treatment of R/R MM patients with ≥2 prior lines of therapy, 
including lenalidomide and a proteasome inhibitor.

The SC formulation of daratumumab has demonstrated similar 
efficacy and safety profiles as IV daratumumab. The efficacy 
and pharmacokinetics of SC daratumumab are non-inferior 
to IV daratumumab. In addition, SC daratumumab has lower 
rates of infusion-related reactions and a considerably shorter 
administration duration of 5 minutes [3]. The phase 3 APOLLO 
study (NCT03180736) evaluated daratumumab SC plus Pd 
versus Pd alone in 304 R/R MM patients who had received ≥1 
prior line of therapy including lenalidomide and a proteasome 
inhibitor. Prof. Meletios Dimopoulos (University of Athens, 
Greece) presented results of the primary analysis of APOLLO.

The primary endpoint of median progression-free survival 
(PFS) for the daratumumab-Pd versus Pd arm was 12.4 versus 
6.9 months, respectively (HR 0.63; 95% CI 0.47-0.85; P=0.0018; 
see Figure) [1]. Moreover, daratumumab-Pd achieved longer 
PFS among patients who were refractory to lenalidomide 
(9.9 vs 6.5 months). Daratumumab-Pd achieved significantly 
deeper responses versus Pd alone, including a >6 times higher 
complete response (CR) rate (25% vs 4%) and a >4 times 
higher minimal residual disease (MRD)-negativity rate (9% 
vs 2%). Daratumumab-Pd had a manageable safety profile, 
consistent with the known safety profile of SC daratumumab 
and Pd alone. No new safety concerns were observed.

Figure: PFS at a median follow-up of 16.9 months [1]
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This data demonstrates that daratumumab-Pd is effective and 
convenient for patients with R/R MM who received ≥1 prior 
therapy, including lenalidomide and a proteasome inhibitor [1].

1. Dimopoulos MA, et al. Apollo: Phase 3 Randomized Study of Subcutaneous 
Daratumumab Plus Pomalidomide and Dexamethasone (D-Pd) Versus 
Pomalidomide and Dexamethasone (Pd) Alone in Patients (Pts) with Relapsed/
Refractory Multiple Myeloma (RRMM). 62nd ASH Annual Meeting, 5-8 December 
2020. Abstract 412. 

2. Chari A, et al. Blood. 2017;130:974-81.
3. Mateos M-V, et al. Lancet Haematol. 2020;7:e370-e380.

Melflufen well tolerated with encouraging 
activity in heavily pretreated R/R MM 
In heavily pretreated patients with relapsed/refractory 
multiple myeloma (R/R MM) who were refractory to an 
immuno modulatory drug and/or a proteasome inhibitor and 
had poor prognostic factors, melflufen plus dexamethasone 
as a triplet regimen with either daratumumab or bortezomib 
was well tolerated. Both combinations demonstrated 
encouraging activity [1].

Patients with R/R MM often develop resistance to standard 
treatments, underscoring the need for novel therapies with new 
mechanisms of action. Melphalan flufenamide (melflufen) is 
an investigational first-in-class peptide-drug conjugate that 
targets aminopeptidases and rapidly releases alkylating agents 
into tumour cells. In the phase 2 HORIZON study (OP-106; 
NCT02963493), the activity of melflufen plus dexamethasone 
was demonstrated in heavily pretreated R/R MM patients 
refractory to pomalidomide and/or anti-CD38 monoclonal 
antibody (mAb) therapy, with acceptable safety [2,3]. 

The approved agents daratumumab and bortezomib have 
non-overlapping mechanisms of action to melflufen, 
supporting the rationale for combining these agents to 
overcome therapy resistance. The phase 1/2 ANCHOR 
study (OP-104; NCT03481556) evaluated melflufen plus 
dexamethasone in combination with either daratumumab or 
bortezomib in R/R MM patients. Dr Enrique Ocio (University 
Hospital Marqués de Valdecilla, Spain) presented updated 
efficacy and safety of this combination therapy [1]. 

The safety profile of the triplet combination was similar as when 
used as a doublet (melflufen plus dexamethasone) [1-3]. Grade 
3/4 treatment-related AEs were mostly haematologic and 
clinically manageable with dose reductions. No dose-limiting 
toxicities were observed across both regimens and melflufen 
dose levels. ORR was 73% in combination with daratumumab 
and 62% in combination with bortezomib. Median PFS was 
12.9 months in combination with daratumumab. 

Based on the safety and efficacy analyses of the daratumumab 
arm, melflufen should be recommended at a dose of 30 mg in 
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future studies evaluating the combination with daratumumab. 
The bortezomib arm of ANCHOR is still recruiting, and the 
recommended phase 2 dose is yet to be determined. 

1. Ocio EM, et al. ANCHOR (OP-104): Melflufen Plus Dexamethasone (dex) and 
Daratumumab (dara) or Bortezomib (BTZ) in Relapsed/Refractory Multiple 
Myeloma (RRMM) Refractory to an IMiD and/or a Proteasome Inhibitor (PI) - 
Updated Efficacy and Safety. 62nd ASH Annual Meeting, 5-8 December 2020. 
Abstract 417. 

2. Richardson PG, et al. HORIZON (OP-106): Melflufen Plus Dexamethasone in 
Relapsed/Refractory Multiple Myeloma (RRMM) Refractory to Pomalidomide and/
or an Anti-CD38 Monoclonal Antibody (mAb) – Primary and Subgroup Analysis. 
EHA 2020, 11-21 June. Poster EP945. 

3. Richardson PG, et al. Lancet Haematol. 2020;7:e395-e407.

Deep and durable responses with ide-cel in  
R/R MM
Updated results from the CRB-401 study demonstrated 
deep and durable responses with idecabtagene vicleucel 
(ide-cel), in heavily pretreated patients with relapsed and/
or refractory multiple myeloma (R/R MM). In this highly 
triple-class-exposed population, median overall survival 
(OS) was 34.2 months and half of ongoing responders 
achieved duration of response (DOR) >2 years [1].

Patients with R/R MM previously exposed to immuno-
modulatory drugs, proteasome inhibitors, and anti-CD38 
antibodies have poor outcomes with subsequent regimes. 
Deep and durable responses are uncommon, median 
progression-free survival (PFS) is 2-6 months, and median OS 
is <12 months. Ide-cel, a B-cell maturation antigen (BCMA)-
directed chimaeric antigen receptor (CAR) T-cell therapy, 
demonstrated tolerability and promising efficacy in patients 
with R/R MM in the first-in-human phase 1 CRB-401 study 
(NCT02658929) and in the pivotal phase 2 KarMMa study 
(NCT03361748) [2,3]. Dr Yi Lin (Mayo Clinic, Minnesota, USA) 

reported updated safety and efficacy results for 62 patients 
who received ide-cel in the ongoing CRB-401 study. The 
expansion phase enrolled patients who had received ≥3 prior 
lines of therapy and were refractory to their last line of therapy 
[1]. 

The overall response rate (ORR) was 76%, including 24 patients 
(39%) with a complete response (CR) or better and 40 patients 
(65%) with a very good partial response or better. The median 
DOR was 10.3 months. The most frequent adverse events 
(AEs) were neutropenia (92%), cytokine-release syndrome 
(76%), anaemia (76%), and thrombocytopenia (74%). The most 
frequent grade 3/4 AEs were neutropenia (89%), leukopenia 
(61%), anaemia (57%), and thrombocytopenia (57%). 

Efficacy and safety reflect prior reports and support a 
favourable clinical risk-benefit profile for ide-cel at a target 
dose level of ≥150 x 106 CAR-positive T cells. These results 
are in concordance with results from the phase 2 KarMMa 
trial, showing that ide-cel treatment resulted in favourable risk-
benefit profile in this patient population. In the latter trial, ORR 
was 73%, including CR rate of 33%, median DOR 10.7 months, 
median PFS 8.8 months, and median OS 19.4 months [3].

Ide-cel is currently being explored in multiple ongoing clinical 
trials: KarMMa-2 (NCT03601078), KarMMa-3 (NCT03651128), 
and KarMMa-4 (NCT04196491).

1. Lin Y, et al. Idecabtagene Vicleucel (ide-cel, bb2121), a BCMA-Directed CAR T Cell 
Therapy, in Patients with Relapsed and Refractory Multiple Myeloma: Updated 
Results from Phase 1 CRB-401 Study. 62nd ASH Annual Meeting, 5-8 December 
2020. Abstract 131. 

2. Raje N, et al. N Engl J Med. 2019;380:1726-37. 
3. Munshi NC, et al. Idecabtagene vicleucel (ide-cel; bb2121), a BCMA-targeted CAR 

T-cell therapy, in patients with relapsed and refractory multiple myeloma (RRMM): 
Initial KarMMa results. 2020 ASCO Annual Meeting, 29-31 May. Abstract 8503.

CD58 aberrations limit durable responses to 
CD19 CAR T-cell therapy
CD58 mutations have been reported in many cancers and 
are likely to play a role in immune evasion for chimaeric 
antigen receptor (CAR) T cells. CD58 status is found to 
be an important biomarker for durable response to CAR 
T cells in large B-cell lymphomas (LBCL). Dr Robbie 
Majzner (Stanford University, California, USA) modelled 

the biologic basis for this finding and generated CAR 
T cells capable of overcoming CD58 loss in B-cell 
malignancies [1]. 

CD19 CAR T cells have revolutionised the treatment of 
relapsed/refractory (R/R) LBCL, resulting in durable and 
complete responses in approximately 40-50% of patients [2]. 
“We wanted to focus on patients who do not obtain durable 

Lymphoma
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and complete responses, because the outcome of these 
patients is really poor, with a median overall survival (OS) 
of <200 days [3],” Dr Majzner explained [1]. “Because CAR T 
cells are able to induce long-term remission in patients, we 
feel that if we can get the initial response rate up and find 
the mechanisms of resistance and engineer around that, 
we can cure more patients.” Besides a loss or decrease in 
CD19 expression, no studies have identified tumour-specific 
factors driving resistance to CAR T cells in LBCL. Mutations 
in and loss of expression of CD58 have been described in 
approximately 20% of LBCL cases. CD58 loss or mutation 
has been linked to immune resistance in LBCL [1].

Dr Majzner and his team evaluated CD58 status in 51 R/R 
LBCL patients with axicabtagene ciloleucel (axi-cel) through 
immunohistochemistry on tumour biopsy samples and/or 
deep sequencing of circulating tumour DNA; 24% of these 
patients had a CD58 aberration. Progression-free survival (PFS) 
was significantly decreased in patients with a CD58 aberration 
(median 3 months vs not reached for CD58 intact; P<0.0001). 
Only 1 patient with a CD58 alteration achieved a durable, 
complete response to axi-cel and the remaining 11 patients 
progressed, most commonly after a period of initial response [1]. 

To overcome CD58 loss in LBCL, the researchers generated 
second- and third-generation CAR T-cell constructs. While 
these constructs demonstrated increased potency against 
CD58 knock-out cells in vitro, they were unable to ultimately 
overcome CD58 loss in vivo. However, when CARs were co-
expressed with an additional CD2 receptor, they mediated 
significant anti-tumour activity in vivo, overcoming CD58 
knockout in tumour cells [1].

These data provide rationale for investigating CD58 status 
for patients receiving CAR-based therapeutics. “We have now 
been able to engineer CARs to integrate CD58-CD2 signalling 
in a specific manner to overcome CD58 loss and re-establish 
CAR efficacy, independent of CD58 on the tumour cell line,” 
Dr Majzner concluded. “We think that this will end up in other 
malignancies as well, because CD58 mutations are common 
in other cancers, including myeloma and Hodgkin lymphoma, 
and are likely able to mediate resistance to other CARs and 
immunotherapeutics.” 

1. Majzner RG, et al. CD58 Aberrations Limit Durable Responses to CD19 CAR in 
Large B Cell Lymphoma Patients Treated with Axicabtagene Ciloleucel but Can 
be Overcome through Novel CAR Engineering. 62nd ASH Annual Meeting, 5-8 
December 2020. Abstract 556. 

2. Neelapu SS, et al. N Engl J Med. 2017;377:2531-44. 
3. Spiegel JY, et al. Blood. 2020;blood.2020006245. 

Anti-CD19 CAR T-cell therapy in relapsed/
refractory indolent NHL 
Axicabtagene ciloleucel (axi-cel), an autologous anti-CD19 
chimaeric antigen receptor (CAR) T cell therapy approved 
for the treatment of relapsed or refractory (R/R) large 
B-cell lymphoma (LBCL) after ≥2 lines of systemic therapy, 
demonstrated considerable and durable clinical benefit in 
patients with R/R indolent non-Hodgkin lymphoma (iNHL) 
[1]. Axi-cel had a manageable safety profile, with lower 
rates of grade ≥3 neurologic events observed in patients 
with follicular lymphoma compared with patients with 
marginal zone lymphoma and with aggressive NHL [2].

Patients with advanced-stage iNHL, including follicular 
lymphoma and marginal zone lymphoma, frequently relapse 
with standard treatment. Axi-cel had positive results in relapsed 
LBCL [3] and is therefore investigated as potential therapy in 
iNHL. Dr Caron Jacobson (Dana Farber Cancer Institute, 
Massachusetts, USA) presented the primary analysis of ZUMA-
5 (NCT03105336), a multicentre, single-arm, phase 2 study of 
axi-cel in patients with R/R iNHL after ≥2 lines of therapy [1].

Axi-cel resulted in high rates of durable responses, with an overall 
response rate of 92% in patients with iNHL (94% in follicular 
lymphoma) and a complete response rate of 76% (80% in 
follicular lymphoma). “Although longer follow-up is needed, these 
responses appeared to be durable,” Dr Jacobson said. Response 
rates were consistent among patients with high-risk features. 
With a median follow-up of 17.5 months, 64% of patients with 
follicular lymphoma remained in response and responses were 
ongoing in 78% of patients who achieved a complete response. 

The safety profile was manageable and appeared favourable 
in patients with follicular lymphoma, consistent with that 
previously reported in LBCL [4]. A lower incidence of grade 
≥3 neurologic events was observed in patients with follicular 
lymphoma compared with marginal zone lymphoma. No 
grade 5 neurologic events occurred; one event of grade 5 
cytokine-release syndrome occurred [1]. Based on the safety 
profile observed, an evaluation of the potential for outpatient 
treatment with axi-cel in iNHL is planned. 

1. Jacobson C, et al. Primary Analysis of Zuma-5: A Phase 2 Study of Axicabtagene 
Ciloleucel (Axi-Cel) in Patients with Relapsed/Refractory (R/R) Indolent Non-
Hodgkin Lymphoma (iNHL). 62nd ASH Annual Meeting, 5-8 December 2020. 
Abstract 700. 

2. Locke FL, et al. Lancet Oncol. 2019;20:31-42. 
3. Jacobson C, et al. Long-Term Survival and Gradual Recovery of B Cells in Patients 

with Refractory Large B Cell Lymphoma Treated with Axicabtagene Ciloleucel (Axi-
Cel). 62nd ASH Annual Meeting, 5-8 December 2020. Abstract 1187. 

4. Neelapu SS, et al. N Engl J Med. 2017;377:2531-44. 
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MPN disease burden, quality of life, and 
treatment patterns 
The ongoing longitudinal, non-interventional, obser-
vational, prospective MOST study is evaluating the 
disease and demographic characteristics, disease 
burden, quality of life, and treatment patterns of patients 
with specific risk categories of myelofibrosis or essential 
thrombocythaemia. Two separate analyses from this trial 
were presented. 

Myelofibrosis in MOST
Myelofibrosis is an advanced Philadelphia chromosome-
negative myeloproliferative neoplasm (MPN) characterised 
not only by bone marrow fibrosis, but also by extra-
medullary haematopoiesis, cytopenia, splenomegaly, heavy 
constitutional symptom burden, and diminished quality of life. 
Median survival of these patients varies markedly depending 
on disease risk status. Treatment decisions are thus risk-
adapted and may involve a variety of factors, including 
prognosis and symptomatology. However, real-world data 
regarding factors that contribute to therapy initiation and 
choice in patients with lower-risk myelofibrosis is limited. 

The first analysis of MOST (NCT02953704) study data 
assessed disease and demographic characteristics, as well 
as treatment patterns in low-risk patients with myelofibrosis. 
Dr Rami S. Komrokji (H. Lee Moffitt Cancer Center and 
Research Institute, Florida, USA) presented the results [1]. 
Patients included in the analysis had low-risk myelofibrosis 
by the Dynamic International Prognostic Scoring System 
(DIPSS), or intermediate (INT)-1 risk by age >65 years alone. 
A substantial proportion of both low- and INT-1-risk patients 
who had received treatment before enrolment were not 
being treated at the time of enrolment (56.5% and 59.2%, 
respectively). Mean Total Symptom Score (TSS) was lower in 
low- versus INT-1-risk patients, but the proportion of patients 
with TSS ≥20 was greater in treated versus untreated patients 
in both low- and INT-1 risk groups. So, treated patients had 
greater patient-reported symptom burden compared with 
untreated patients. This suggests that high symptom burden 
may contribute to the decision for treatment in lower-risk 
myelofibrosis. 

Although watch-and-wait is a therapeutic option, the finding 
that many of these lower-risk patients had received prior 
therapies suggests an unmet need for effective and tolerable 
second-line treatment options. Prospective studies are 
needed to evaluate if symptom burden will change after 
therapy initiation. Future analyses of MOST will assess the 
longitudinal evolution of the clinical characteristics and 
treatment patterns in patients with myelofibrosis.

Essential thrombocythaemia in MOST
Essential thrombocythaemia is a chronic MPN characterised 
by thrombocytosis and increased risk of thrombotic events 
and haemorrhage. Treatment of essential thrombocythaemia 
is risk-adapted, focused on preventing thrombosis and 
bleeding and minimising symptoms. However, real-world 
data regarding factors contributing to treatment initiation 
and therapy choice in this setting are limited. 

Dr Michael R. Grunwald (Levine Cancer Institute, North Carolina, 
USA) presented data of the clinical characteristics of low- and 
high-risk patients with essential thrombocythaemia enrolled 
in MOST. Patient-reported symptom burden was assessed 
using the MPN-Symptom Assessment Form (MPN-SAF). Mean 
MPN-SAF TSS was significantly higher for low- versus high-risk 
patients (P=0.0007), as were several individual symptom scores 
(abdominal discomfort, P=0.0081; concentration, P=0.0014; 
numbness/tingling, P=0.0361; night sweats, P<0.0001; itching, 
P=0.0131; bone pain, P=0.0206; weight loss, P=0.0469). 
Physician-reported signs and symptoms were generally more 
common in low- versus high-risk patients, with differences 
between risk groups reaching significance for headache 
(P=0.0009) and abdominal pain (P=0.0455) [2].

This real-world data indicates that despite treatment, low-risk 
patients had greater patient-reported symptom burden and 
physician-reported signs/symptoms than high-risk (treated or 
untreated) patients. This suggests that current management 
(most commonly with hydroxyurea in this analysis) may not 
address symptoms in low-risk patients. Notably, nearly 60% 
of currently untreated high-risk patients had been previously 
treated. This highlights an unmet need for effective and 
tolerable second-line treatments in patients with high-risk 
essential thrombocythaemia [2]. Further analyses from 
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MOST will help define changes in the clinical and treatment 
characteristics of patients with essential thrombocythaemia 
over time.

1. Komrokji RS, et al. To Treat or Not to Treat? Understanding Treatment Patterns 
in Patients with Lower-Risk Myelofibrosis at the Time of Enrollment in the MOST 
Study. 62nd ASH Annual Meeting, 5-8 December 2020. Abstract 152. 

2. Grunwald MR, et al. Clinical Characteristics and Treatment Patterns By Risk 
Stratification in Patients with Essential Thrombocythemia: An Analysis of the 
MOST Study. 62nd ASH Annual Meeting, 5-8 December 2020. Abstract 1258. 

Interventions in JAK/STAT signalling pathway
Momelotinib is a potent inhibitor of JAK1, JAK2, and 
activine A-receptor type I (ACVR1), with clinical activity 
against each of the 3 hallmark features of myelofibrosis: 
anaemia, constitutional symptoms, and splenomegaly. Its 
clinical activity was observed in 2 previously conducted 
phase 3 trials across the continuum of intermediate-/
high-risk myelofibrosis patients, either JAK inhibitor-
naïve (SIMPLIFY-1) or previously JAK inhibitor-treated 
(SIMPLIFY-2). Updated overall survival (OS) data were 
presented.

Dysregulation of JAK/STAT signalling is central to the 
pathogenesis of myelofibrosis. “Currently approved JAK 
inhibitors (ruxolitinib and fedratinib) are intrinsically myelo-
suppressive,” Dr Srdan Verstovsek (MD Anderson Cancer 
Center, Texas, USA) stated. “OS following JAK inhibitor 
discontinuation is short, indicating a substantial unmet medical 
need for safe and efficacious treatments in myelofibrosis 
patients previously treated with ruxolitinib.”

Previously reported data from SIMPLIFY-1 (NCT01969838) 
and SIMPLIFY-2 (NCT02101268) suggested that momelotinib 
provides similar splenic response compared to ruxolitinib, 
improvement of constitutional symptoms, reduced transfusion 
burden and improved anaemia, and a favourable safety profile 
[1,2]. 

Robust OS data were found in both JAK inhibitor-naïve and 
previously ruxolitinib-treated patients, namely:
•  median OS in SIMPLIFY-1 (53.1 months and not reached) 

consistent with OS advantage in myelofibrosis provided 
by JAK inhibition; and

•  median OS in SIMPLIFY-2 (34.3 and 37.5 months) represent 
the best reported OS in this previously ruxolitinib-treated 
setting [3]

In addition, sustained transfusion independence and splenic 
response were observed. The durability of activity and survival 

data are consistent with the clinical and biological profile 
of momelotinib, characterised by a potential to improve 
splenomegaly, constitutional symptoms, and anaemia in 
combination with low myelosuppressive potential and lack 
of cumulative toxicity [1-3]. This data demonstrated potential 
ability of momelotinib to durably address the unmet needs of 
patients with intermediate-/high-risk myelofibrosis. 

1. Mesa RA, et al. J Clin Oncol. 2017 Dec 1;35(34):3844-50.
2. Harrison CN, et al. Lancet Haematol. 2018 Feb;5(2):e73-e81.
3. Verstovsek S, et al. Robust Overall Survival and Sustained Efficacy Outcomes 

during Long Term Exposure to Momelotinib in JAK Inhibitor Naïve and Previously 
JAK Inhibitor Treated Intermediate/High Risk Myelofibrosis Patients. 62nd ASH 
Annual Meeting, 5-8 December 2020. Abstract 54. 

Novel, orally available inhibitor of BCL-XL/BCL-2 
Patients being treated with first-line JAK inhibitor 
monotherapy often relapse [1]. Dr Naveen Pemmaraju 
(MD Anderson Cancer Center, Texas, USA) presented 
promising data of an ongoing phase 2 study evaluating 
navitoclax, a novel, orally available inhibitor of primarily 
BCL-XL and BCL-2, which are anti-apoptotic members of 
the BCL-2 family.

Myelofibrosis is primarily driven by constitutive activation of 
the JAK/STAT signalling pathway. This results in increased 
transcription of growth factors, inflammatory cytokines, 
and anti-apoptotic proteins such as BCL-XL [2]. Patients 
with myelofibrosis who have high-molecular-risk mutations, 
such as those in ASXL1, SRSF2, EZH2, U2AF1, and IDH1/2, 
at diagnosis will have shorter overall survival (OS) and 
increased risk of leukaemic transformation [3]. However, 
there are limited therapeutic options for patients with 
myelofibrosis who lose response to ruxolitinib. Preclinical 
studies have demonstrated that dual inhibition of both JAK2 
and BCL-2/BCL-XL can enhance malignant cell death over 
JAK2 inhibition alone. Additionally, JAK2 plus BCL-2/BCL-
XL inhibition could overcome acquired resistance to single-
agent JAK inhibitor treatment [4].

An ongoing phase 2 study demonstrated that the combination 
of navitoclax plus ruxolitinib induced clinically meaningful 
spleen volume responses, improvement in Total Symptom 
Score, and reduction in bone marrow fibrosis grading in 
patients with myelofibrosis and suboptimal or failed responses 
to ruxolitinib alone [5]. Patients with myelofibrosis previously 
treated with ruxolitinib alone who then received navitoclax 
plus ruxolitinib achieved clinically meaningful improvements 
in spleen volume and symptom burden. “Notably, these 
improvements were independent of the presence of high-risk 

https://clinicaltrials.gov/ct2/show/NCT01969838
https://clinicaltrials.gov/ct2/show/NCT02101268
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molecular mutations or high numbers of total gene mutations 
at baseline,” Dr Pemmaraju mentioned.

Additionally, preliminary results from ongoing cytokine analyses 
suggested that dual therapy with navitoclax and ruxolitinib 
can help modulate key cytokines previously implicated in 
myeloproliferative neoplasm symptom improvement in patients 
with myelofibrosis with suboptimal response to ruxolitinib alone. 
The modulation of these disease-relevant proinflammatory 
cytokines correlated with reductions in spleen volume. 

1. Scherber RM & Mesa RA. Blood Rev. 2020;42:100716. 
2. Byrne M, et al. Ther Adv Hematol. 2018;9:251-9. 
3. Tse C, et al. Cancer Res. 2008;68:3421-8. 
4. Waibel M, et al. Cell Rep. 2013;5:1047-59. 
5. Pemmaraju N, et al. The Addition of Navitoclax to Ruxolitinib Demonstrates Efficacy 

within Different High-Risk Populations in Patients with Relapsed/Refractory 
Myelofibrosis. 62nd ASH Annual Meeting, 5-8 December 2020. Abstract 52.

New insights into genetics of MPN
Myeloproliferative neoplasms (MPN) originate from 
driver mutation acquisitions very early in life, even before 
birth, with life-long clonal expansion and evolution. Early 
detection of mutant JAK2, together with determination 
of clonal expansion rates, could provide opportunities 
for early interventions, minimising thrombotic risk and 
targeting the mutant clone in at-risk individuals [1]. 

The genetic basis of the 3 types of MPN –polycythaemia 
vera, essential thrombocythaemia, and myelofibrosis– 
is well characterised [1]. Dr Jyoti Nangalia (University of 
Cambridge, United Kingdom) told during the late-breaking 
session: “Over 90% of patients harbour a mutation in JAK2, 
CALR, or MPL genes; 60% harbour mutations in additional 
cancer-associated genes, particularly TET2, a chromosomal 
aberration of 9 (Chr9), ASXL-1, and DNMT3A” [2].

The investigated cohort consisted of 10 patients with MPN 
who presented with a variety of phenotypes. Age ranged 
from 20 to 76 years. Samples from peripheral blood and 

bone marrow were taken of each patient. Whole-genome 
sequencing was performed of individual single-cell derived 
haematopoietic colonies. “The reason we did this, is that 
right from the start of life, all cells are acquiring mutations,” 
Dr Nangalia explained. “Mutations in individual cells act as 
natural barcodes. They are passed down from generation 
to generation. So, mutations can trace family relationships 
back to the start of life. We did this in MPN.” 

The researchers found an abundance of driver mutations, 
almost 450,000, both in genes associated with MPN and cancer, 
but also copy number changes. These somatic mutations were 
used to reconstruct the phylogenetic trees of haematopoiesis. 
They then assigned driver mutations on the tracing blood cell 
lineages back to embryogenesis. “Most importantly, we then 
converted relative timing to absolute timing, because the 
absolute number of somatic mutations in an individual colony 
accurately reflects the age of the patient [1].” 

In all patients in whom JAK2-V617F was the first or only driver 
mutation, this mutation was acquired in utero or childhood. This 
mutation was found to occur as early as within a few weeks 
after conception. The mean latency between JAK2-V617F 
acquisition and clinical presentation was 34 years (range 20-
54 years). Subsequent driver mutation acquisition, including 
for JAK2-V617F, was separated by decades. Disease latency 
following acquisition of JAK2-V617F as a second driver event 
was still 12-27 years. 

DNMT3A mutations are the most common in age-related clonal 
haematopoiesis. These mutations occurred as the first driver 
event, subsequent to mutated JAK2, and as independent clones 
representing clonal haematopoiesis in MPN patients. DNMT3A 
mutations were also first acquired in utero or childhood, ranging 
from 1.2 weeks after conception to 7.8 years.

1. Williams N, et al. Driver Mutation Acquisition in Utero and Childhood Followed By 
Lifelong Clonal Evolution Underlie Myeloproliferative Neoplasms. 62nd ASH Annual 
Meeting, 5-8 December 2020. Abstract LBA-1. 

2. Nangalia J, et al. N Engl J Med. 2013;369:2391-405.
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Immune Thrombocytopenia
Mycophenolate efficacious and tolerable, even 
in elderly patients
FLIGHT is the first randomised trial using mycophenolate 
to treat immune thrombocytopenia (ITP), demonstrating 
good efficacy and tolerability, even with the inclusion of 
elderly patients. Mycophenolate seemed to approximately 
halve the risk of refractory or relapsed ITP. Therefore, 
mycophenolate may be considered an effective, well-
tolerated first-line treatment option, alongside a short 
course of steroids, for some patients with ITP [1]. 

The currently recommended first-line ITP treatment is high-dose 
corticosteroids. However, this therapy is limited by frequent side 
effects, heterogeneous responses, and high relapse rates. One 
survey showed that 98% of patients experienced ≥1 side effect 
and 38% had to stop or reduce dose because of intolerable 
side effects [2]. Another problem is heterogeneity of responses 
using corticosteroids, with 30% of patients failing to respond 
at all. The majority (70–90%) of other patients will relapse at 
some point, while only 20% of patients remain in sustained 
long-term remission with this approach. In the United Kingdom, 
mycophenolate is a commonly used second-line treatment for 
ITP. Although there is no randomised controlled trial data in ITP, 
there is retrospective evidence suggesting that mycophenolate 
is effective in 50-80% of patients and is well tolerated, though 
responses can be delayed. 

In the multicentre, open-label, randomised controlled FLIGHT 
trial (NCT03156452), 120 patients with ITP (27.5% were >70 
years and 15.8% >75 years) requiring first-line treatment were 
randomised to receive corticosteroids alone (standard care) 
or combined corticosteroids and mycophenolate. The primary 
efficacy outcome was time from randomisation to treatment 
failure, defined as platelets <30 x 109/L and a clinical need for 
second-line treatment (included refractory and relapsed ITP).

Significantly fewer treatment failures occurred in patients 
randomised to mycophenolate (22% vs 44%; adjusted HR 0.41; 
P=0.0064; see Figure). With mycophenolate, significantly more 
patients responded and less were refractory. “Interestingly, 2 
weeks after randomisation, the responses were very similar 
in both groups,” Dr Charlotte Bradbury (University of Bristol, 
United Kingdom) added. “This very much reflects the slower 
mechanism of action of mycophenolate.”

Similar rates were observed between the groups regarding 
treatment side effects and bleeding events. There were no 
intracranial haemorrhages or fatal bleeds. Of interest, infection 
occurred in 14 patients in each group, whereas neutropenia 
occurred only in the corticosteroid-only group (n=4). No 
patients underwent a splenectomy during follow-up.

Patient-reported outcomes on bleeding (FACT Th6) and 
quality of life (ICECAP) were quite similar in both groups. 
Some aspects of quality of life seemed to be worse in patients 
assigned to the mycophenolate group, including physical 
role (SF36, P=0.012), mental function (SF36, P=0.519), and 
fatigue (FACIT-F, P=0.05). 

At the final follow-up, 56% of patients treated with 
corticosteroids alone had not required second-line treatment, 
which is higher than previous reports. “So, the corticosteroid 
alone group did really good in this trial,” Dr Bradbury concluded. 
“It is unclear why some aspects of quality of life seemed to be 
worse in the mycophenolate group. However, it is an important 
reminder that disease response and patient experience may 
not correlate. It also emphasises the importance of including 
patient-reported outcomes measures within trials.”

1. Bradbury CA, et al. A Multicentre Randomised Trial of First Line Treatment 
Pathways for Newly Diagnosed Immune Thrombocytopenia: Standard Steroid 
Treatment Versus Combined Steroid and Mycophenolate. the Flight Trial. 62nd 
ASH Annual Meeting, 5-8 December 2020. Abstract LBA-2.

2. Brown TM, et al. BMC Blood Disord. 2012;12:2.

Figure: Proportion of patients without treatment failure in FLIGHT [1]
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First-in-class antibody sutimlimab selectively 
inhibits classical complement pathway
Interim results of an ongoing phase 1b trial with 
sutimlimab provided additional evidence that the 
complement pathway plays an important role in immune 
thrombocytopenia (ITP). A rapid and durable response 
was elicited and maintained, with an acceptable safety 
profile [1].

Some patients with ITP display partial response or no 
response to currently approved treatment protocols. Dr 
Catherine Broome (MedStar Georgetown University Hospital, 
Washington DC, USA) and colleagues hypothesised that 
a primary mechanism of thrombocytopenia in a subset 
of patients with ITP is classical complement pathway-
dependent and that inhibition with sutimlimab would improve 
thrombocytopenia. Sutimlimab is a first-in-class humanised 
monoclonal antibody that selectively inhibits activation of the 
complement pathway by binding to complement protein 1 
(C1).

An open-label phase 1b study (NCT03275454) included 12 
patients with chronic ITP, many of those previously received 
a thrombopoietin receptor agonist (TPO-RA), rituximab, and 
splenectomy. In the first part of the trial, participants received 
sutimlimab on days 0 and 7, after which they received the 
medication biweekly for a maximum of 21 weeks, followed by 
a 9-week washout phase. If a clinically meaningful response 
was elicited from the first part of the trial, patients were 
included in a long-term extension phase.

Interim data demonstrated that sutimlimab resulted in a rapid 
and sustained response, with mean platelet count increasing 
to >50 × 109/L by day 1. This response was maintained for the 
duration of the treatment. Overall, 5 patients achieved durable 
response with sutimlimab as monotherapy; 4 patients had to 
be removed because they either needed rescue therapy or 
were unresponsive to sutimlimab.

Washout kinetics demonstrated that thrombocytopenia 
reoccurred when sutimlimab was discontinued and resolved 
upon retreatment in the long-term extension phase, corro bo-
rating the observed clinical effects of classical complement 
pathway inhibition. The therapeutic effect of sutimlimab was 
sustained during the long-term extension to week 79. 

1. Broome CM, et al. Long-Term Safety and Efficacy of Sutimlimab in Patients with 
Chronic Immune Thrombocytopenia. 62nd ASH Annual Meeting, 5-8 December 
2020. Abstract 23.

BTK inhibition provides clinically active and 
durable platelet response
Oral rilzabrutinib, a Bruton’s tyrosine kinase (BTK) 
inhibitor, demonstrated a clinically active and durable 
platelet response and was well tolerated in patients with 
heavily pretreated immune thrombocytopenia (ITP). This 
was found in an open-label phase 1/2 study evaluating 
rilzabrutinib in adults with relapsed ITP who had at least 2 
platelet counts <30 × 109/L in the 14 days prior to the first 
dose of rilzabrutinib [1]. 

BTK inhibition targets both adaptive and innate drivers of 
immune-mediated disease [2]. “BTK inhibition prevents 
antibody production in B cells, blocks phagocytosis in 
macrophages, and has additional effects on basophils and 
neutrophils,” Dr David J. Kuter (Massachusetts General 
Hospital & Harvard Medical School, USA) said. “There is no 
effect on T cells.”

Rilzabrutinib is an oral, reversible, covalent inhibitor of 
BTK targeting underlying disease mechanisms of platelet 
destruction. As opposed to ibrutinib, rilzabrutinib does not 
inhibit platelet aggregation. Completion of the dose-escalation 
study phase determined that the minimally-effective dose was 
rilzabrutinib 400 mg given twice daily [3]. 

The current study included patients who had inadequate 
response to prior corticosteroids and/or thrombopoietin 
receptor agonists (TPO-RA) but were allowed to continue 
receiving stable doses of these medications. The primary 
endpoint was ≥2 consecutive platelet counts of ≥50 × 109/L 
and an increase of ≥20 × 109/L from baseline without requiring 
rescue medication. 

Overall, 14/32 patients (44%) achieved the primary endpoint, 
and responders maintained platelet counts ≥50 × 109/L for a 
median of 71% of weekly counts (range 33-100%). Primary 
endpoint responses were achieved despite prior splenectomy 
or lack of response to prior ITP therapies. Independent of the 
primary response, 67% of all patients were able to achieve 
clinically meaningful benefit of platelet counts ≥30 × 109/L. 
Nine responding patients continued rilzabrutinib 400 mg twice 
daily into the long-term extension period for an additional 
median of 20 weeks of treatment. In these patients treated 
beyond 6 months, responses remained consistently reliable 
for 97% of weeks at ≥30 × 109/L and 89% of weeks at ≥50 × 
109/L platelet counts. 

https://clinicaltrials.gov/ct2/show/NCT03275454
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Rilzabrutinib was well tolerated with only grade 1/2 treatment-
related treatment-emergent adverse events overall. There 
were only 2 related grade 1 events observed in the long-term 
extension period. Pivotal ITP studies are enrolling to further 
demonstrate the magnitude and durability of clinical benefit 
of rilzabrutinib. 

1. Kuter DJ, et al. Oral Rilzabrutinib, a Bruton Tyrosine Kinase Inhibitor, Showed 
Clinically Active and Durable Platelet Responses and Was Well-Tolerated in 
Patients with Heavily Pretreated Immune Thrombocytopenia. 62nd ASH Annual 
Meeting, 5-8 December 2020. Abstract 22.

2. López-Herrera G, et al. J Leukoc Biol. 2014;95:243-50. 
3. Kuter DJ, et al. Phase I/II, Open-Label, Adaptive Study of Oral Bruton Tyrosine 

Kinase Inhibitor PRN1008 in Patients with Relapsed/Refractory Primary or 
Secondary Immune Thrombocytopenia. 61st ASH Annual Meeting, 7-10 December 
2019. Abstract 87.

First results from gene therapy trial in 
haemophilia B 
The phase 3 HOPE-B gene therapy study in patients with 
severe or moderately severe haemophilia B met its co-
primary endpoint. Following a single dose of etranacogene 
dezaparvovec, factor IX activity increased to near-normal 
levels after 26 weeks. These first results from the largest 
gene therapy trial cohort to date support a favourable safety 
and efficacy profile of etranacogene dezaparvovec [1].

Treatments for haemophilia B or factor IX deficiency are limited 
to regular intravenous infusions of factor IX concentrates. The 
goal of gene therapy in haemophilia B is a single procedure that 
establishes long-term benefit with sustained factor IX activity, 
providing effective protection against spontaneous bleeding, 
eliminating the need for continuous prophylaxis, and improving 
quality of life. 

Etranacogene dezaparvovec (AAV5-Padua hFIX variant; AMT-
061) is an investigational gene therapy for haemophilia B. It 
combines an adeno-associated virus serotype 5 (AAV5) vector 
containing a codon-optimised Padua variant human factor IX 
gene with a liver-specific promoter. 

Prof. Steven Pipe (University of Michigan, USA) presented the 
26-week outcomes of the phase 3 HOPE-B trial (NCT03569891). 
Of 67 haemophilia B patients enrolled in a prospective lead-in 
period, 54 participants (44 with severe and 10 with moderately 
severe haemophilia B) were dosed and completed the 26 weeks 
of follow-up. Mean age was 41.5 years. Importantly, this study 
included patients with pre-existing anti-AAV5 neutralising 
antibodies; 42.6% had neutralising antibodies at baseline. 
During the lead-in, 70.4% had bleeds despite prophylaxis. 

Following treatment, factor IX activity increased rapidly to 
a mean of 37.2% at week 26, representing a mean change 
from baseline of 36.0% (P<0.0001). In the first 26 weeks after 
treatment, 72.2% of patients reported no bleeds. Patients 
were able to discontinue prophylaxis and bleeding was 
abolished in most patients throughout the 26 weeks. Overall, 
68.5% of patients had a treatment-related adverse event 
post-treatment, the majority of which were mild (81.5%). 
Most common adverse events were transaminase elevations 
requiring steroid treatment and infusion-related reactions. 
This profile was consistent with early phase AAV5 studies. 

The final analysis of the HOPE-B study is planned at 1 year to 
support marketing authorisation applications of etranacogene 
dezaparvovec.

1. Pipe SW, et al. First Data from the Phase 3 HOPE-B Gene Therapy Trial: Efficacy 
and Safety of Etranacogene Dezaparvovec (AAV5-Padua hFIX variant; AMT-061) 
in Adults with Severe or Moderate-Severe Hemophilia B Treated Irrespective of 
Pre-Existing Anti-Capsid Neutralizing Antibodies. 62nd ASH Annual Meeting, 5-8 
December 2020. Abstract LBA-6.

Impact of haemophilia on children and their 
caregivers
The CHESS Paeds study addressed the paucity of data on 
the impact of disease burden on the daily lives of children 
with haemophilia A and their caregivers. The findings 
indicate that both children and caregivers make sacrifices 
in their daily lives because of haemophilia A [1]. 

CHESS Paediatrics is a retrospective study assessing the 
burden of illness in children with moderate and severe 
haemophilia A with or without FVIII inhibitors. The study 
includes data from sites in France, Germany, Italy, Spain, and 
the United Kingdom [2]. The current analysis, presented by 

Haemophilia, Sickle Cell Disease, 
Thalassaemia

https://jlb.onlinelibrary.wiley.com/doi/full/10.1189/jlb.0513307
https://clinicaltrials.gov/ct2/show/NCT03569891
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Dr Kate Khair (Great Ormond Street Hospital for Children, 
UK), evaluated 196 children with haemophilia A (25.5% with 
moderate and 74.5% with severe disease). As expected, the 
majority of these children were receiving prophylaxis (72.4%) 
and did not have FVIII inhibitors (89.8%) [1]. 

There was a direct impact of disease burden on children with 
haemophilia A, particularly regarding physical and social 
activities. Both children and caregivers indicated a reduced 
physical activity due to haemophilia A in 48.0% of children with 
moderate and 57.5% of children with severe haemophilia A. 
Reduced social activity was indicated by 46.0% and 57.5%, 
respectively. A total of 36.0% and 61.0% of children with 
moderate and severe haemophilia A, respectively, had adapted 
their treatment in anticipation of physical or social activity. 
Furthermore, 34.0% of children with moderate haemophilia 
A and 55.4% of children with severe haemophilia A were 
frustrated due to their disease, and a comparable percentage 
felt that they had missed opportunities.

Caregivers also reported spending a substantial amount of 
time caring for the haemophilia-related needs of their child. 
They provided a median of 19.0 and 12.0 hours a week of 
care for the haemophilia-related needs of their children with 
moderate or severe haemophilia A, respectively. 

1. Khair K, et al. Effect of Moderate and Severe Hemophilia a on Daily Life in Children 
and Their Caregivers: A CHESS Paediatrics Study Analysis. 62nd ASH Annual 
Meeting, 5-8 December 2020. Abstract 147.

2. Dasmahapatra P, et al. Treatment patterns, determinants and outcomes of 
hemophilia: Results from a multinational survey. P249, 12th Annual Congress of 
EAHAD 6-8 February 2019.

Promising CRISPR gene editing results in 
β-thalassaemia and sickle cell disease
CTX00, a first-in-human, CRISPR-Cas9-modified auto-
logous product of CD34-positive haematopoietic stem 
and progenitor cells (HSPCs), resulted in increased foetal 
haemoglobin (HbF) and total Hb in the first 7 infused 
patients with transfusion-dependent β-thalassaemia 
and sickle cell disease. All participants demonstrated 
haematopoietic engraftment with a post-infusion safety 
profile generally consistent with myeloablation [1]. 

BCL11A is a key transcription factor suppressing the production 
of HbF in red blood cells (RBCs), leading to the production of 
adult Hb (HbA). In diseases with haemoglobin production 
defects, such as β-thalassaemia or sickle cell disease, HbF 
upregulation could ameliorate anaemia and reduce transfusion 
requirements, such as in β-thalassaemia, or reduce clinical 

complications, including vaso-occlusive crises, in sickle cell 
disease [1]. To induce potentially curative levels of HbF in 
erythrocytes, Dr Haydar Frangoul (Sarah Cannon Research 
Institute, USA) and colleagues used the ex vivo CRISPR-Cas9-
based gene-editing platform to edit the erythroid enhancer 
region of BCL11A in HSPCs, producing CTX001.

CLIMB THAL-111 (NCT03655678) and CLIMB SCD-121 
(NCT03745287) are multicentre, first-in-human studies of 
CTX001 for transfusion-dependent β-thalassaemia and sickle 
cell disease, respectively. Dr Frangoul presented available safety 
and efficacy results from all patients with ≥3 months of follow-
up from both studies. All patients demonstrated increases in 
total Hb and HbF over time. Patients with transfusion-dependent 
β-thalassaemia ceased receiving packed RBC transfusions soon 
after CTX001 infusion, with the last packed RBC transfusion 
occurring between 0.9 and 1.9 months after CTX001 infusion. 

The first patient with transfusion-dependent β-thalassaemia 
who received CTX001 has remained transfusion-free for 
over 15 months. Patients with sickle cell disease have had no 
vaso-occlusive crises since CTX001 infusion. The first sickle 
cell disease patient who received CTX001 has remained free 
of vaso-occlusive crises for over 1 year. In all 7 patients, the 
safety profile after CTX001 infusion was generally consistent 
with busulfan myeloablation.

According to Dr Frangoul, this early data suggests that CTX001 
could be a functional treatment of transfusion-dependent 
β-thalassaemia and sickle cell disease. 

1. Frangoul H, et al. Safety and Efficacy of CTX001 in Patients with Transfusion-
Dependent β-Thalassemia and Sickle Cell Disease: Early Results from the Climb 
THAL-111 and Climb SCD-121 Studies of Autologous CRISPR-CAS9–Modified 
CD34+ Hematopoietic Stem and Progenitor Cells. 62nd ASH Annual Meeting, 5-8 
December 2020. Abstract 4.

Erythroid maturation agent in patients 
with β-thalassaemia requiring regular RBC 
transfusions
Luspatercept, an erythroid maturation agent, is 
approved for treatment of anaemia in adult patients with 
β-thalassaemia who require regular red blood cell (RBC) 
transfusions. The phase 3 BELIEVE study is evaluating 
the efficacy and safety of this drug. A recent analysis 
demonstrated that a higher proportion of luspatercept-
treated patients shifted to lower serum ferritin, liver iron 
concentration, and myocardial iron levels during the first 
48 weeks compared with placebo-treated patients. This 
suggests a lower risk of iron overload complications [1]. 

https://clinicaltrials.gov/ct2/show/NCT03655678
https://clinicaltrials.gov/ct2/show/NCT03745287
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Regular RBC transfusions are the main supportive treatment 
for chronic anaemia due to β-thalassaemia. To prevent iron 
overload from RBC transfusions and associated complications, 
transfusion-dependent patients require iron chelation therapy. 
Hence, there is a clinical need to reduce transfusions and iron 
burden in patients with anaemia due to β-thalassaemia. 

Prof. Olivier Hermine (Université de Paris, France) assessed the 
effect of long-term luspatercept use on iron loading and iron 
chelation therapy use in the BELIEVE trial (NCT02604433). The 
336 participating patients were ≥18 years with β-thalassaemia or 
haemoglobin (Hb) E/β-thalassaemia (compound β-thalassaemia 
mutation and/or multiplication of α-globin genes was allowed) 
and required regular RBC transfusions [2]. Of patients initially 
randomised to luspatercept, 67.9% were still receiving treatment 
at the end of 2 years. The vast majority (82.1%) of placebo-treated 
patients crossed over to luspatercept after study unblinding.

Of 141 luspatercept-treated patients with baseline mean serum 
ferritin ≥1,000 μg/L, 17.0% of patients achieved post-baseline 
mean serum ferritin level <1,000 μg/L when assessed over 

weeks 1-24, compared with 5.0% placebo-treated patients. 
During week 73-96, 46.4% of luspatercept-treated patients 
with baseline mean serum ferritin level ≥1,000 μg/L achieved 
post-baseline mean serum ferritin level <1,000 μg/L. At weeks 
24 and 48, 4.2% and 9.7% of luspatercept-treated patients, 
respectively, shifted from liver iron concentration >3 mg/g dry 
weight (dw) at baseline to ≤3 mg/g dw, compared with 6.6% 
and 5.9% of placebo-treated patients. Furthermore, 14.3% 
of luspatercept patients shifted from liver iron concentration 
>3 mg/g dw at baseline to ≤3 mg/g dw at week 96. Of 
luspatercept-treated patients, 20.0% shifted from myocardial 
iron T2* ≤20 ms at baseline to >20 ms at week 48 compared 
with 9.1% of placebo-treated patients. At week 96, 25.0% of 
luspatercept-treated patients shifted from ≤20 ms to >20 ms. 
Furthermore, patients responding to luspatercept were more 
likely to achieve clinically meaningful improvements in quality 
of life compared with placebo [3].

1. Cappellini MD, et al. N Engl J Med. 2020;382:1219-1231. 
2. Hermine O, et al. Longitudinal Effect of Luspatercept Treatment on Iron Overload 

and Iron Chelation Therapy (ICT) in Adult Patients (Pts) with β-Thalassemia in the 
BELIEVE Trial. 62nd ASH Annual Meeting, 5-8 December 2020. Abstract 1697.

3. Cappellini MD, et al. Health-Related Quality of Life Outcomes for Patients with 
Transfusion-Dependent Beta-Thalassemia Treated with Luspatercept in the 
BELIEVE Trial. 62nd ASH Annual Meeting, 5-8 December 2020. Abstract 364.

https://clinicaltrials.gov/ct2/show/NCT02604433
https://www.nejm.org/doi/10.1056/NEJMoa1910182

