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Dear Reader,

Unfortunately, due to the COVID-19 pandemic the Annual 
EHA “in person” meeting scheduled to be held in Frankfurt 
had to be replaced by a virtual one. Although I missed the 
friendship and personal interactions with my colleagues, 
I was happily surprised by the way EHA organised this 
virtual meeting on such short notice. The format of 
this virtual meeting was outstanding, and I enjoyed the 
many live sessions as well the sessions on demand. The 
quality of the science was very well maintained and 
many novelties presented were really worthwhile to 
summarise. Therefore, it is my great pleasure to introduce 
this peer-reviewed EHA25 Medicom Conference Report. 
We have selected a number of interesting abstracts from 
this years’ EHA meeting that will probably change your 
practice now or in the near future. The abstracts are 
summarised in a way that the information is easy to 
digest in a rather short time.

Many papers on Immunotherapy varying from bispecific 
antibody, immune checkpoint inhibitors, and CAR T-cell 
treatment in all kinds of haematological malignancies 
were presented during this meeting. New treatment 
modalities rapidly develop in AML, a disease that hasn’t 
seen any progress for a long time. You will find some 
interesting abstracts in the report. In other malignancies 
as well as in benign haematological diseases much 
progress has been made in basic, translational and 
clinical science. You will find snapshots of all these new 
modalities in this report. I am sure that you will enjoy.

Gert Ossenkoppele

Letter from the Editor
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VIALE-A: newly diagnosed chemo-ineligible 
AML
The practice-changing randomised double-blind phase 
3 VIALE-A trial established venetoclax and azacitidine 
as a new standard of care for induction therapy in older 
patients with acute myeloid leukemia (AML).

Older adults diagnosed with AML who are ineligible for 
intensive treatment often receive lower-intensity therapies, 
such as azacitidine or decitabine, which only provide an 
expected median survival of 9-10 months and complete 
remission (CR) / CR with incomplete bone marrow recovery 
(CRi) rates <40%.

Dr Courtney Di Nardo (MD Anderson Cancer Centre, USA) 
presented the results of the VIALE-A study, which evaluated 
the efficacy of a combination regimen of azacitidine and 
venetoclax in older treatment-naïve AML patients (n=431) 
who were ineligible for intensive therapy [1]. The co-primary 
endpoints were overall survival (OS) and percentage of 
participants with CR with or without CRi. Patients were 
randomised in a 2:1 ratio to the combination regimen or to 
azacitidine plus placebo. 

With a median follow-up of 20.5 months, both primary 
endpoints were met. The combination of azacitidine and 
venetoclax led to improved OS (14.7 vs 9.6 months; HR 0.66; 
95% CI 0.52-0.85; P<0.001), and improved response rates 
CR/CRi (66% vs 28%; P<0.001), compared with azacitidine 
alone. Furthermore, responses were quicker; the median 
time to first CR/CRi response was 1.3 and 2.8 months, 
respectively. The duration of CR/CRi was 17.5 months and 
13.4 months, respectively. There was also a higher rate of 
transfusion independence in the azacitidine with venetoclax 
arm (60% vs 35%). The benefit of venetoclax combined with 
azacitidine was observed across all key subgroups.

The safety profile included cytopenias, and in particular 
neutropenia/febrile neutropenia. Dr Di Nardo recommended 
waiting until the end of cycle 1 to determine whether dose 
delay or modifications are required. In conclusion, the results 
from this study demonstrated that, compared with azacitidine 
and placebo, patients receiving azacitidine and venetoclax as 

Myeloid
standard induction therapy had improved OS, better rates of 
CR and composite remission, faster time to first remission, 
improved duration of remission, and higher rates of transfusion 
independence. Collectively, these data confirm azacitidine and 
venetoclax as a new standard of care.

1. Di Nardo C et al. VIALE-A: A Randomized, Double-blind, Placebo-Controlled Study 
of Venetoclax with Azacitidine vs Azacitidine in Treatment-naïve Patients with 
Acute Myeloid Leukaemia Ineligible for Intensive Chemotherapy. EHA25 Virtual, 
11-21 June 2020, Abstract LB2601. 

OS benefit in VIALE-C trial
The extended findings from the phase 3 VIALE-C trial 
position low-dose cytarabine (LDAC) plus the BCL-2 
inhibitor venetoclax "as a potential new standard of care" 
for untreated acute myeloid leukaemia (AML) patients 
ineligible for intensive chemotherapy.

Prof. Andrew Wei (Monash University, Australia) presented 
the updated 18-month findings from the phase 3 VIALE-C 
AML trial [1]. The 12 month follow-up data were recently 
published in the journal Blood [2]. 

In VIALE-C, 211 AML patients were randomised to daily oral 
venetoclax 600 mg (n=143) or to placebo (n=68) in 28-day 
cycles, on top of a backbone therapy of LDAC 20 mg/m2 
administered subcutaneously on days 1-10 of each cycle. The 
primary endpoint was overall survival (OS). With 18 months 
of follow-up in treatment-naïve AML patients of 75 years 
or older or younger adult patients who were otherwise unfit 
for intensive chemotherapy, the median OS was 8.4 months 
when they were randomised to LDAC plus venetoclax versus 
4.1 months with LDAC plus placebo. The 4.3-month OS 
benefit with the combination translated into a 30% reduction 
in the risk of death (HR 0.70; 95% CI, 0.50-0.99; P=0.04). Key 
secondary outcome measures were also met. The complete 
remission (CR) rate was 27.3% in the venetoclax arm versus 
7.4% in the LDAC arm. The CR with incomplete blood count 
recovery (CRi) was 47.6% in the venetoclax group compared 
with 13.2% in the LDAC arm. The CR with partial haematologic 
recovery was 46.9% in the venetoclax arm versus 14.7% in 
the LDAC arm. For the final outcome of CR plus CRi by the 
initiation of cycle 2, the rate observed was 34.3% in the 
venetoclax group compared with 2.9% in the LDAC group.

https://clinicaltrials.gov/ct2/show/NCT02993523
https://clinicaltrials.gov/ct2/show/study/NCT03069352
https://clinicaltrials.gov/ct2/show/study/NCT03069352
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The safety profiles of both agents were consistent with 
previous reports. The most common adverse events 
observed in the venetoclax and LDAC groups (respectively) 
were febrile neutropenia (15.5% vs 11.8%), neutropenia 
(45.8% vs 17.7%), thrombocytopenia (40.9% vs 36.8%), and 
anaemia (26.1% vs 22.1%). 

"This study enrolled a challenging AML population, with 
nearly 60% aged ≥75 years and a high proportion of patients 
with secondary disease (38%), prior hypomethylating agent 
(HMA) treatment (20%), poor cytogenetic risk (32%), and 
TP53 mutations (15%), which are known factors associated 
with dismal prognosis in AML”, said Prof. Wei.

1. Wei AH, et al. A phase 3 study of venetoclax plus low-dose cytarabine in previously 
untreated older patients with acute myeloid leukemia (VIALE-C): a 6-month 
update. EHA25 Virtual, 11-21 June 2020, Abstract S136.

2. Wei AH, et al. Venetoclax plus LDAC for newly diagnosed AML ineligible for 
intensive chemotherapy: a phase 3 randomized placebo-controlled trial. Blood. 
2020;135(24):2137-2145.

DEC10-VEN superior to intensive 
chemotherapy in high-risk AML
10-day decitabine and venetoclax (DEC10-VEN) 
showed superior outcomes compared with intensive 
chemotherapy in older patients with acute myeloid 
leukaemia (AML) in a propensity score matching 
analysis. Benefits were most pronounced in patients at 
high risk of treatment-related mortality (TRM).

The results of the phase 2 trial were presented by Dr Abhishek 
Maiti (University of Texas MD Anderson Cancer Centre, USA) 
[1]. This study addressed the question of how venetoclax 
+ decitabine compared with intensive chemotherapy in 
patients stratified by TRM, as assessed by a validated TRM 
risk model [2]. The primary endpoint was overall response 
rate (ORR). Key secondary outcomes included duration of 
response, disease-free survival, and overall survival (OS). 

Frontline AML patients (n=255) received either DEC10-VEN 
comprising 10 days decitabine 20 mg/m2 with daily venetoclax 
for induction, and 5 days decitabine with venetoclax as 
consolidation (n=85) or intensive chemotherapy (regimens 
containing ≥1 g/m2/day of cytosine arabinoside; n=170). 
Propensity score matching used age, Eastern Cooperative 
Oncology Group (ECOG) performance status, cytogenetics 
risk group, and high versus low TRM score (cut-off 13.1).
 
With a median follow up of 55 months, the DEC10-VEN 
arm showed superior complete remission with or without 

incomplete haematologic recovery (CR/CRi), lower TRM, 
and longer OS compared with intensive chemotherapy (see 
Table). Median OS with DEC10-VEN in the group with low TRM 
scores was 15.1 months; 9.1 months in the group with high 
TRM scores. CR/CRi was 82% with DEC10-VEN as opposed to 
59% with intensive chemotherapy (odds ratio [OR] 3.19; 95% 
CI 1.65- 6.16; stratified P=0.001). 30-day mortality was 1.2% 
with DEC10-VEN versus 15% with intensive chemotherapy 
(OR 0.07; 95% CI 0.01-0.49; stratified P=0.008). Stratified 
analysis by TRM risk showed DEC10-VEN outcomes were 
superior to intensive chemotherapy in patients at high risk of 
TRM; however, in patients at low risk of TRM, the data were 
not statistically different from intensive chemotherapy. 

In conclusion, stratifying patients with a validated TRM score 
has shown that first-line DEC10-VEN is superior to intensive 
chemotherapy for patients determined to be at high TRM 
risk. However, it should be noted that although a propensity 
matching analysis is one of the best ways of comparing a 
treatment with a historical control, it has the danger of 
introducing bias and can never replace a randomised 
prospective study.

1. Maiti A, et al. 10-day decitabine and venetoclax (DEC10-VEN) vs. Intensive 
chemotherapy (IC) in acute myeloid leukemia (AML): a propensity score matched 
analysis stratified by risk of treatment-related mortality. EHA25 Virtual, 11-21 June 
2020, Abstract S141.

2. Walter RB, et al. Prediction of early death after induction therapy for newly 
diagnosed acute myeloid leukemia with pretreatment risk scores: a novel paradigm 
for treatment assignment. J Clin Oncol. 2011;29(33):4417-4423.

Magrolimab plus azacitidine: good ORR in 
MDS/AML
Anti-CD47 magrolimab in combination with azacitidine 
is well-tolerated, and demonstrates robust activity 
in myeloid dysplastic syndrome (MDS) and acute 
myeloid leukaemia (AML), including seemingly durable 
responses. Initial data indicate particular benefit for 
patients with TP53 mutations.

Table: Outcomes with DEC10-VEN versus IC in AML by risk of TRM [1]
High risk of TRM 
(>13.1) DEC10-VEN n=24 IC n=48 OR, or HR 95% CI Stratified P

CR/CRi 17 (71) 17 (65) 4.00 (1.34, 11.44) 0.01 

Mortality 30d 0 16 (33) NA NA

60d 4 (17) 21 (44) 0.17 (0.04, 0.81) 0.03

OS, months 9.1 2.4 0.30 (0.13, 0.69) 0.01

Low risk of TRM 
(≤13.1) n=61 n=122   

CR/CRi 52 (87) 88 (72) 2.50 (1.08, 5.74) 0.03

Mortality 30d 1 (2) 8 (7) 0.22 (0.03, 1.87) 0.17

60d 2 (3) 16 (13) 0.22 (0.05, 1.00) 0.05

OS, months 15.1 11.2 0.75 (0.45, 1.26) 0.28

* values expressed as n(%)

https://ashpublications.org/blood/article/135/24/2137/454176/Venetoclax-plus-LDAC-for-newly-diagnosed-AML
https://ashpublications.org/blood/article/135/24/2137/454176/Venetoclax-plus-LDAC-for-newly-diagnosed-AML
https://ashpublications.org/blood/article/135/24/2137/454176/Venetoclax-plus-LDAC-for-newly-diagnosed-AML
https://clinicaltrials.gov/ct2/show/NCT03404193
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3221524/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3221524/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3221524/
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Prof. Naval Draver (University of Texas MD Anderson 
Cancer Center, USA) presented the results of a phase 1b 
trial [1] examining the anti-CD47 antibody magrolimab in 
combination with azacitidine in patients with AML or high-
risk MDS. The rationale of this study, he explained, is that 
CD47 is an immune checkpoint that lies on the surface of 
macrophages in AML. AML blast cells link CD47 to signal 
regulatory protein α. Because CD47 is a "do not eat me" signal, 
overexpression in AML leads to macrophage suppression 
and exhaustion, with consequent tumour evasion of 
phagocytosis by macrophages. Blocking CD47 with the first-
in-class magrolimab, the investigators hypothesised, should 
lead to engulfment of leukaemic cells and reduction of 
tumour load. Moreover, preclinical data in immunodeficient 
mouse models have demonstrated prolonged survival and 
rapid responses with magrolimab in combination with the 
hypomethylating agent azacitidine [2]. Besides safety, co-
primary endpoints were the objective response rate (ORR; 
response assessments according to 2006 IWG MDS criteria) 
and 8-week RBC transfusion-independence rate. 

In total, 68 patients with either AML or high-risk MDS were 
treated with magrolimab in combination with azacitidine. 
The safety profile of the combination of magrolimab plus 
azacitidine was consistent with known effects of each agent 
individually, and no maximum tolerated dose was reached. 
Common all-grade treatment-related adverse events 
were anaemia (38%), fatigue (21%), neutropenia (19%), 
thrombocytopenia (18%), and infusion site reaction (16%). 
Only 1 patient discontinued the trial due to treatment-related 
adverse events.

The ORR primary endpoint was also met; of the 33 previously 
untreated high-risk MDS patients who were evaluable for 
efficacy, 91% achieved an objective response, including 42% 
with a complete remission (CR). Responses to magrolimab 
and azacitidine deepened over time, as the CR rate with >6 
months of follow-up rose to 56%. In patients with previously 
untreated AML (n=25), 64% achieved an objective response, 
including 56% with a CR or a CR with incomplete blood 
count recovery (CRi). Notably, of the patients whose AML 
was characterised by a TP53-mutation (n=12), a particularly 
treatment-refractory and poor prognosis population, 75% 
achieved a CR or CRi. In total, 58% of RBC transfusion-
dependent patients became transfusion-independent for 
at least 8 weeks. Median duration of response and median 
overall survival have not yet been reached. Follow-up and 
expansion cohorts are ongoing. 

In short, magrolimab in combination with azacitidine is well-
tolerated, and demonstrates robust activity in MDS and 
AML, including seemingly durable responses. Initial data 
indicate that this combination may be particularly effective 
but not exclusive against blast cells carrying TP53 mutation, 
a treatment-refractory subgroup. Registrational studies are 
being initiated. 

1. Draver N, et al. The first-in-class anti-CD47 antibody magrolimab combined with 
azacitidine is well-tolerated and effective in AML patients: phase 1b results. EHA25 
Virtual, 11-21 June 2020, Abstract S144.

2. Chao MP, et al. Therapeutic Targeting of the Macrophage Immune Checkpoint 
CD47 in Myeloid Malignancies. Front Oncol. 2020;9:1380. 

Asciminib monotherapy in Ph+ CML: major 
molecular responses
In patients with Philadelphia chromosome-positive 
(Ph+) chronic phase chronic myeloid leukaemia (CML) 
refractive to ABL kinase inhibition, asciminib was well-
tolerated and showed initial clinical activity. 

Prof. Timothy Hughes (University of Adelaide, Australia) 
explained that asciminib binds a myristoyl site of the BCR-
ABL1 fusion protein, locking BCR-ABL1 into an inactive 
conformation through a mechanism distinct from all other 
ABL kinase inhibitors [1]. Asciminib targets both native and 
mutated BCR-ABL1 fusion proteins, including the T315I-
mutant fusion protein. The safety and clinical activity of 
asciminib in patients with Ph+ leukaemia are unknown.

Patients with Ph+ chronic phase or accelerated phase CML 
(n=48) were enrolled in an ongoing larger phase 1 study [2]. 
Patients who were relapsed/refractory or intolerant to ≥2 
ABL tyrosine kinase inhibitors were assigned to 9 different 
oral asciminib dose cohorts (20, 40, 80, 150, 160, and 200 
mg twice daily; 80, 120, and 200 mg once daily) evaluating 
asciminib alone or in combination with other therapies. The 
analysis presented by Prof. Hughes looked at the asciminib 
monotherapy cohorts with ≤1% BCR-ABL1 at baseline. 
Median duration of study treatment exposure was 161 weeks.

At data cut off, 36 patients (75.0%) manifested a major 
molecular response (MMR) or better, and median time to 
MMR among responders was 30 days. All 18 patients who 
achieved MMR maintained this for ≥2 years. Of the 6 patients 
who did not achieve MMR, 1 had baseline levels of BCR-ABL1 
>1%, and 5 were between 0.1-1%. 

The most common grade 3-4 adverse events (AEs), occurring 
in >10% of patients were lipase increases (27.1%) and 

https://clinicaltrials.gov/ct2/show/NCT03248479
https://clinicaltrials.gov/ct2/show/NCT03248479
https://www.frontiersin.org/articles/10.3389/fonc.2019.01380/full
https://www.frontiersin.org/articles/10.3389/fonc.2019.01380/full
https://clinicaltrials.gov/ct2/show/NCT02081378
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hypertension (12.5%). Serious AEs were reported in 33.3% 
patients, and 2 patients experienced myocardial infarction 
(4.2%).

“In conclusion, asciminib monotherapy was well-tolerated 
and showed promising clinical activity in patients with 
baseline BCR-ABL1 levels less than 1%,” concluded Prof. 
Hughes during his presentation. “These results support 
further investigation of asciminib in patients who do not 
achieve optimal response at earlier time points.”

1. Hughes T, et al. Asciminib in heavily pre-treated patients with Philadelphia 
chromosome-positive (Ph+) CML in chronic phase sensitive to TKI therapy. EHA25 
Virtual, 11-21 June 2020, Abstract S170.

2. Hughes TP, et al. Asciminib in Chronic Myeloid Leukemia after ABL Kinase Inhibitor 
Failure. N Engl J Med. 2019;381(24):2315-2326.

CML TKI interruption: Swedish registry results
With a median follow-up of 9 years, discontinuation of 
tyrosine kinase inhibitor (TKI) therapy in chronic phase 
chronic myeloid leukaemia (CML) was reported in 43% 
of 548 evaluable CML patients, in a population-based 
setting. Patients interrupting TKI therapy outside a 
clinical trial setting had good outcomes. 

Dr Hjalmar Flygt (Uppsala University Hospital, Sweden) 
presented data extracted from the Swedish CML registry 
about patients stopping TKI therapy outside of clinical trials 
in chronic phase CML [1]. Studies have shown that 40-50% 
of patients with a deep molecular response (DMR, defined 
as MR4.0 or lower) successfully remained TKI treatment-
free. In the current Swedish Guidelines for CML, stopping TKI 
therapy can be considered in patients treated with a TKI ≥5 
years and an MR4.0 or lower for at least 2 years. 

CML patients diagnosed between 2007-2012 (n=584) were 
analysed, of whom 234 of the 548 evaluable patients (43%) 
had stopped treatment with TKI ≥1 month. Most interrupted 
TKI therapy because they had achieved durable MR (56%); 
other reasons included adverse events (18%), or stem cell 
transplantation (13%).

In an analysis aimed at determining outcomes of patients 
treated outside of a clinical trial setting, Dr Flygt pointed out 
that 29% stopped while enrolled in a clinical trial, whereas 
70% stopped their TKI therapy outside a study setting. 
Median time from diagnosis to TKI stop while in a study 
was 4.2 years (IQR: 3.6-5.2), and 6.0 years (IQR: 4.0-7.5) for 
those not enrolled in a study. In total, 48.9% patients had re-
initiated TKI treatment at a median of 0.4 years (IQR 0.3-0.6) 

after stopping TKI. Of those stopping TKI outside a study 
setting, the probability of remaining TKI treatment-free at 22 
months was 61%. 

1. Flygt H, et al. High level of successful TKI discontinuation outside clinical trials - 
a population-based study from the Swedish CML registry. EHA25 Virtual, 11-21 
June 2020, Abstract S174.

Patients with lower-risk MDS benefit from 
imetelstat 
Patients with low or intermediate-1 risk myelodysplastic 
syndrome (lower-risk MDS) experienced meaningful and 
durable transfusion independence when treated with 
imetelstat.

Prof. Uwe Platzbecker (University Clinic Leipzig, Germany) 
presented the phase 2 results from the phase 2-3 IMerge 
clinical trial [1]. IMerge evaluated the novel telomerase 
inhibitor imetelstat as a treatment for patients with lower-risk 
MDS, who had relapsed after or were refractory to treatment 
with erythropoiesis-stimulating agents (ESAs). The primary 
efficacy endpoint of IMerge was 8-week RBC transfusion 
independence (RBC-TI) rate, for any 8 consecutive weeks 
since trial entry. Key secondary endpoints included rate  
of haematologic improvement-erythroid (HI-E) and duration 
of TI.

In the open label, single arm, phase 2 stage of IMerge, 38 
patients were treated with imetelstat, with a median follow-
up of 24 months. The initial results indicate that the primary 
endpoint was met; 16 patients (42%) achieved 8-week TI, and 
12 of those responders (75%) showed a haemoglobin rise of 
>3 g/dL compared to pre-treatment during the transfusion-
free interval. With regard to the secondary endpoints, 68% 
reached HI-E. Furthermore, the median duration of TI was 20 
months, while the median duration of HI-E was 21 months. 
Although preliminary, 29% of patients were transfusion-free 
for >1 year, which may indicate potential disease-modifying 
activity. The longest transfusion-free interval was 2.7 years. 
Most frequently reported adverse events were manageable 
and reversible grade >3 cytopenias. 

The phase 3 stage of IMmerge is a double-blind, randomised, 
placebo-controlled clinical trial with registration intent, which 
is currently recruiting patients. It will enrol approximately 
170 patients with lower-risk transfusion-dependent MDS 
who are relapsed or refractory to an ESA, have not received 
prior treatment with either a hypomethylating agent (HMA) 
or lenalidomide, and who are non-del(5q). 

https://www.nejm.org/doi/full/10.1056/NEJMoa1902328
https://www.nejm.org/doi/full/10.1056/NEJMoa1902328
https://clinicaltrials.gov/ct2/show/NCT02598661
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1. Platzbecker U, et al. Treatment with imetelstat provides durable transfusion 
independence (TI) in heavily transfused non-del(5Q) lower risk MDS (LRMDS) 
relapsed/refractory (R/R) to erythropoiesis stimulating agents (ESA). EHA25 
Virtual, 11-21 June 2020, Abstract S183.

Better outcomes adding enasidenib to 
azacitidine in mIDH2-AML
Updated results from the randomised phase 2 portion of 
the AG-221-AML-005 study showed that the combination 
of enasidenib and azacitidine had better outcomes than 
azacitidine alone in IDH2-mutant, newly diagnosed acute 
myeloid leukaemia (AML) patients who were not eligible 
for intensive chemotherapy.

Dr Courtney Di Nardo (MD Anderson Cancer Centre, USA) 
presented the results. Enasidenib is a small-molecule 
inhibitor of the mutant IDH2 protein, present in a subset 
of AMLs, and it has been hypothesised that it might be 
synergistic with azacitidine. 

A total of 101 patients (median age, 75 years) were enrolled 
and randomised to combination therapy (n=68) or azacitidine 
monotherapy (n=33). All patients received azacitidine 
subcutaneously at 75 mg/m2 for 7 days of each 28-day 
cycle. Patients in the combination therapy arm received 
oral enasidenib at 100 mg once daily throughout the study. 
The median number of treatment cycles was 10 (range 
1-26) in the combination therapy arm and 6 (range 1-28) 
in the azacitidine monotherapy arm. A total of 7 patients in 
the azacitidine monotherapy arm crossed-over to receive 

subsequent treatment with enasidenib. The primary endpoint 
of this portion of the trial was overall response rate (ORR). 
Key secondary endpoints included duration of response 
(DOR), overall survival (OS), and event-free survival (EFS). 

The primary endpoint was met; ORR was 48% in the 
combination therapy arm compared with 14% with azacitidine 
monotherapy. However, the secondary endpoint of median 
OS was not met; both of the treatment arms had a median 
OS of 22 months (HR 0.99; 95% CI 0.52-1.87; P=0.97), which 
may be attributable to the fact that most patients from the 
azacitidine monotherapy arm received enasidinib after they 
left the study. Despite a numerical difference, median EFS 
was also not met: 17.2 months in the combination arm 
versus 10.8 months for azacitidine monotherapy (HR 0.59; 
95% CI 0.30-1.17; P=0.13).

The most common treatment-related grade 3-4 
adverse events (AEs) with enasidenib plus azacitidine 
were thrombocytopenia (37% vs 19% with azacitidine 
monotherapy), neutropenia (35% vs 22%, respectively), 
anaemia (19% vs 22%, respectively), and febrile neutropenia 
(15% vs 16%, respectively). Grade 3-4 infections were 
reported in 18% and 31% of patients in each arm, respectively. 
The most common reason for treatment discontinuation 
was disease progression. 

1. DiNardo C, et al. Enasidenib plus azacitidine significantly improves complete 
remission and overall response rates versus azacitidine monotherapy in mutant-
IDH2 newly diagnosed acute myeloid leukemia (ND-AML). EHA25 Virtual, 11-21 
June 2020, Abstract S139.

Lymphoid
PET-stratification can omit radiotherapy in 
early-stage unfavourable Hodgkin lymphoma 
Data from the HD17 trial indicate that PET-guided 
omission of radiotherapy for patients with newly 
diagnosed early-stage unfavourable Hodgkin lymphoma 
(HL) should be the new standard of care. 

Dr Peter Borchmann (University Hospital of Cologne, 
Germany) presented the HD17 study, on behalf of the German 
Hodgkin Study Group (GHSG) [1]. The standard of care for 

early-stage HL with risk factors indicating an unfavourable 
prognosis (“early-stage unfavourable HL”) consists of 4 
cycles of chemotherapy [2x BEACOPPescalated (bleomycin, 
etoposide, adriamycin, cyclophosphamide, vincristine, 
procarbazine, prednisone) and 2x ABVD (adriamycin, 
bleomycin, vinblastine, dacarbazine)] followed by 30Gy 
radiotherapy. However, late sequalae such as cardiovascular 
disease and secondary malignancies are a matter of concern 
for this combined modality treatment (CMT). HD17 aimed 
to investigate whether radiotherapy can be omitted from 

LYMPHOID
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the CMT for patients that respond well to chemotherapy, as 
determined by FDG-PET, and demonstrate the efficacy of an 
individualised approach to treatment. 

A total of 1,100 early-stage unfavourable HL (Stage I-II, with 
≥1 risk factor) patients were randomised; Arm A received 2 
cycles BEACOPPescalated plus 2 cycles ABVD followed by 
30Gy Involved-Field Radiotherapy irrespective of FDG-PET 
results after chemotherapy, and Arm B received 2 cycles 
BEACOPPescalated plus 2 cycles ABVD followed by 30Gy 
Involved-Node Radiotherapy if FDG-PET was positive after 
chemotherapy, or 2 cycles BEACOPPescalated plus 2 cycles 
ABVD with a treatment stop if FDG-PET was negative after 
chemotherapy. The primary endpoint of HD17 was non-
inferiority of Arm B in regards of progression-free survival 
(PFS), and key secondary endpoints were overall survival (OS) 
and the rate of patients achieving a complete remission (CR/
CRu) at final restaging after completion of study treatment.

The primary endpoint was met. With a median observation 
time of 46 months, PFS for Arm A was 97.3% (95% CI 
94.5-98.7), and for Arm B was 95.1% (95% CI 92.0-97.0) 
demonstrating non-inferiority for the PET-stratified Arm 
B (difference PFS 2.2 months; P=0.12). Likewise, OS at 47 
months follow-up was also the same between the arms (Arm 
A 98.8%, 95% CI 96.7-99.6 vs Arm B 98.4%, 95% CI 96.2-99.3).

In summary, the HD17 trial has proven that omission of 
radiotherapy does not result in a loss of tumour control 
in patients responding well to a standard chemotherapy 
regimen. The vast majority of early stage unfavourable HL 
patients can be treated with the brief and highly effective 
2+2 chemotherapy alone. The overall efficacy in this trial 
was extremely high. At 5 years follow-up, only 2 out of 1,100 
patients died from HL and a single patient died from treatment 
emerging adverse events. The mortality of patients with early 
stage unfavourable HL in the HD17 study did not differ from 
the normal German population. PET-guided omission of 
radiotherapy for patients with newly diagnosed early-stage 
unfavourable HL could be the new standard of care. 

1. Borschmann P, et al. Positron emission tomography guided omission of 
radiotherapy in early-stage unfavorable Hodgkin lymphoma: final results of the 
international, randomized phase III HD17 trial by the GHSG. EHA25 Virtual, 11-21 
June 2020, Abstract S101.

Pembrolizumab improves PFS for relapsed/
refractory Hodgkin lymphoma 
Pembrolizumab demonstrated a statistically significant 
and clinically meaningful improvement in progression-

free survival (PFS) compared with brentuximab vedotin 
in adult patients with relapsed/refractory classic 
Hodgkin lymphoma (R/R cHL), meeting one of the dual 
primary endpoints.

Prof. Pier Luigi Zinzani (University of Bologna, Italy) presented 
the results of the randomised phase 3 KEYNOTE-204 study, 
which compared the efficacy and safety of pembrolizumab 
with that of brentuximab vedotin in patients with R/R cHL [1].

Patients (n=304) were randomly assigned 1:1 to receive 
intravenous pembrolizumab at 200 mg every 3 weeks for up 
to 35 cycles or brentuximab vedotin at 1.8 mg/kg every 3 
weeks for up to 35 cycles. Patients included had had prior 
autologous stem-cell transplantation (SCT) or were ineligible 
for autologous SCT, had measurable disease, and Eastern 
Cooperative Oncology Group (ECOG) performance status 
0 or 1. The dual primary endpoints were PFS and overall 
survival (OS). 

The findings presented by Prof. Zinzani were part of the 
interim analysis that was conducted by an independent 
data-monitoring committee. According to the prespecified 
analysis plan, OS was not tested at this time, and the study 
will continue to evaluate for OS. However, pembrolizumab 
monotherapy showed statistically significant and clinically 
meaningful improvement in PFS compared with brentuximab 
vedotin (13.2 vs 8.3 months; HR 0.65; 95% CI 0.48- 0.88; 
P=0.00271). In addition, the PFS benefit extended to key  
pre-specified subgroups of patients with R/R cHL, including 
those with primary refractory disease or those who did 
not receive prior autologous SCT. The safety profile was 
consistent with the known profiles of each agent. OS data is 
still expected. 

1. Zinzani PL, et al. Phase 3, Randomized, Open-Label Study of Pembrolizumab 
Versus Brentuximab Vedotin for Treatment of Relapsed or Refractory Classical 
Hodgkin Lymphoma: KEYNOTE-204. EHA25 Virtual, 11-21 June 2020, Abstract 
LB2600. 

Promising first-in-human trial of epcoritamab 
in B-NHL
Dr Martin Hutchings (Copenhagen University Hospital, 
Denmark) presented the findings of the dose-escalation 
phase 1-2 GEN3013 trial in B-cell non-Hodgkin lymphoma 
(B-NHL) in an e-poster [1]. Epcoritamab administered 
subcutaneously demonstrated a favourable safety 
profile, with initial data suggesting promising and 
durable responses. 

https://clinicaltrials.gov/ct2/show/NCT02684292
https://clinicaltrials.gov/ct2/show/NCT03625037
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The rationale behind this study stems from the fact that 
most B-NHL patients relapse or become refractory (R/R) 
to CD20-specific monoclonal antibodies, but CD3xCD20 
bispecific antibodies have shown promising results and may 
ameliorate resistance. The current poster presented dose-
escalation data from the ongoing trial testing epcoritamab, 
a novel, subcutaneously administered CD3xCD20 agent. The 
primary endpoints were to determine the maximum tolerated 
dose (MTD) and recommended phase 2 dose (RP2D). A 
key secondary objective was to analyse initial anti-tumour 
efficacy.

At the time of data cut-off, 41 R/R CD20+ B-NHL patients 
(median age of 66), all treated with prior anti-CD20 therapy 
potentially in combination with chemotherapy and/or 
relapsed after autologous stem cell rescue, received a single 
subcutaneous injection of flat-dose epcoritamab in 28-
day cycles (every 1 week: cycle 1–2; every 2 weeks: cycle 
3–6; every 4 weeks thereafter) until disease progression or 
unacceptable toxicity. Risk mitigation for cytokine release 
syndrome included use of corticosteroids and priming and/
or intermediate doses of epcoritamab.

With a median follow-up of 4.7 months, no dose-limiting 
toxicities were observed and MTD was not reached. The most 
common (>35%) treatment-emergent adverse events (TEAEs) 
were pyrexia (71%), fatigue (46%), and injection site skin? 
reaction (39%). Cytokine release syndrome was determined 
by laboratory in 59% patients, but all was grade 1/2 and self-
resolved. There were no treatment-related deaths. 

Preliminary anti-tumour activity at doses above the 0.76 
mg cut-off indicated dose-dependent efficacy and includes 
complete responses (see Table). These responses appear to 
be effective and potentially durable as all patients achieving 
complete response remain in remission.

In conclusion, subcutaneous epcoritamab had a favourable 
safety profile across all doses, with no severe or life-
threatening events, and no dose-limiting toxicities. Dose-
escalation data indicate dose-dependent efficacy, even 
inducing complete responses in patients with diffuse large 
B-cell lymphoma/HGBCL. Additional research is warranted; 
industry and investigators will proceed with phase 2 
investigation. 

1. Hutchings M, et al. Subcutaneous epcoritamab (gen3013; cd3xcd20) in patients 
with relapsed/refractory B-cell non-Hodgkin lymphoma: dose-escalation data 
from a phase 1/2 trial. EHA25 Virtual, 11-21 June 2020, Abstract EP1218.

Two trials: acalabrutinib in CLL
Results from both the phase 2 ACE-CL-001 trial and the 
pivotal phase 3 ASCEND trial demonstrated the long-
term efficacy and tolerability of acalabrutinib in chronic 
lymphocytic leukaemia (CLL) patients, in both treatment-
naïve as well as in relapsed/refractory (R/R) disease.

Because CLL patients often require treatment over long 
periods of time, the sustained safety and efficacy profile of 
a given therapy is highly relevant to their quality of life. In the 
single-arm ACE-CL-001 trial, previously untreated patients 
with CLL (mean age 64 years) were randomised to either 100 
mg of acalabrutinib twice daily (n=62) or 200 mg once daily 
(n=37).

The final results of ACE-CL-001 were presented by Prof. John 
Byrd (Ohio State University Comprehensive Cancer Centre, 
USA). With a median follow-up of >4 years, 86% of patients 
with CLL who were treated with acalabrutinib as a first-line 
monotherapy remained on treatment. There was an overall 
response rate (ORR) of 97%, with 7% having a complete 
response (CR), and 90% a partial response (PR).

Remarkably, in patients with high-risk disease characteristics, 
a 100% ORR was observed, including patients with pre-
specified stratification for wildtype IGHV (n=57), 17p deletion 
(n=9), TP53 mutation (n=9), and/or a complex karyotype 
(n=12). In addition, a reduction in lymph node disease was 
noted in all patients tested (n=97).

The safety findings of ACE-CL-001 were consistent with 
previous reports. Adverse events (AEs) were attributed for the 
discontinuation of 6 patients, and 3 discontinued because 
of progressive disease. The most common AEs (≥40%) of 
any grade in the trial were diarrhoea (52%), headache (45%), 
upper respiratory tract infection (44%), arthralgia (42%), and 
contusion (42%). Atrial fibrillation of all grades occurred in 5% 
of patients, with grade ≥3 occurring in 2%. Second primary 

Table: Anti-tumour activity in R/R B-NHL [1]

DLBCL/HGBCL ≥ 6 mg (n=12) FL ≥ 0.76 mg (n=7)

Evaluable patients 9 6

ORR, n(%) 
CR 
PR

5 (56%) 
4 (44%) 
1 (11%)

6 (100%) 
0 

6 (100%)

SD, n (%) 2 (22%) 0

PD, n (%) 2 (22%) 0

Efficacy data are based on snapshots taken on 11 February 2020.
B-BHL, B-cell non Hodgkin lymphoma; CR, complete response; DLBCL, diffuse large B-cell lymphoma; FL, 
follicular lymphoma; HGBCL, high grade B-cell lymphoma; ORR, overall response rate; PD, progressive 
disease; PR, partial response; R/R, relapsed or refractory; SD, stable disease
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malignancies excluding non-melanoma skin tumours 
occurred in 11% of patients. Serious AEs were reported in 
38% of patients.

Prof. Paolo Ghia (Università Vita-Salute San Raffaele, Milan, 
Italy) presented the global, randomised, open-label phase 
3 ASCEND trial, in which patients with R/R CLL were given 
either 100 mg twice daily of acalabrutinib (n=155) with 
the comparator arm being the investigator’s choice of 
rituximab with either idelalisib or bendamustine (n=155). The 
median number of prior therapies was 1 (range 1-8) in the 
acalabrutinib arm and 2 (range 1-10) with the investigator’s 
choice arm.The trial met the primary endpoint of independent 
review committee-assessed progression-free survival at the 
interim analysis and was recently published [3]. In the final 
analysis of the trial, approximately 82% of patients with R/R 
CLL who were treated with acalabrutinib were alive and free 
from disease progression at 18 months compared with 48% 
of those who were given rituximab combined with idelalisib 
or bendamustine. 

In total, 16% of patients on acalabrutinib, 56% of patients 
on idelalisib, and 17% of patients on bendamustine 
discontinued treatment due to AEs. AEs of clinical interest 
for acalabrutinib versus controls included atrial fibrillation, 
major haemorrhage, infections, and second primary tumours 
excluding non-melanoma skin cancer. Serious AEs of any 
grade occurred in 33% of patients receiving acalabrutinib, 
56% of those receiving idelalisib, and 26% of those receiving 
bendamustine.

Collectively, these data argue for a reasonable safety profile 
for acalabrutinib, for any line of CLL treatment, and initial 
efficacy data is promising.

1. Byrd JC, et al. Acalabrutinib in treatment-naïve chronic lymphocytic leukemia: 
mature results from phase 2 study demonstrating durable remissions and long-
term tolerability. EHA25 Virtual, 11-21 June 2020, Abstract S163.

2. Ghia P, et al. Acalabrutinib vs idelalisib plus rituximab (IDR) or bendamustine plus 
rituximab (BR) in relapsed/refractory (R/R) chronic lymphocytic leukemia (CLL): 
ASCEND final results. EHA25 Virtual, 11-21 June 2020, Abstract S159.

3. Ghia P, et al. ASCEND: Phase III, Randomized Trial of Acalabrutinib Versus Idelalisib 
Plus Rituximab or Bendamustine Plus Rituximab in Relapsed or Refractory 
Chronic Lymphocytic Leukemia [published online ahead of print, 2020 May 27]. J 
Clin Oncol. 2020;JCO1903355. 

Zanubrutinib versus ibrutinib in Waldenström 
macroglobulinaemia
Zanubrutinib demonstrated a non-significant improve-
ment in response rate and lower rates of several 
adverse events compared with ibrutinib in patients with 
Waldenström macroglobulinaemia (WM).

In the phase 3 ASPEN trial, presented by Prof. Meletios 
Dimopoulos (University of Athens, Greece), treatment 
with the two Bruton's tyrosine kinase (BTK) inhibitors, 
zanubrutinib and ibrutinib, was compared head-to-head in 
patients with WM [1]. Zanubrutinib has greater selectivity for 
BTK inhibition when compared with ibrutinib, which has off-
target effects on expression of EGFR, FGR, FRK, HER2, HER4, 
ITK, JAK 3, LCK and TEC, which, for example, are thought 
to exacerbate diarrhoea, thrombocytopenia, bleeding, atrial 
fibrillation, rash and fatigue [2].

ASPEN enrolled 201 WM patients with a confirmed MYD88 
mutation, and 28 patients with wildtype MYD88. WM 
patients with MYD88 mutation were randomised to either 
twice-daily zanubrutinib 160 mg (n=102) or once-daily 
ibrutinib 420 mg (n=99). The 28 patients without MYD88 
mutations were included as a separate cohort and treated 
with the zanubrutinib regimenand analysed separately, 
because ibrutinib is known to be ineffective in these patients. 
The primary endpoint of this study was the proportion of 
participants achieving either a complete response (CR) 
or very good partial response (VGPR). Safety was the key 
secondary endpoint. 

Although the median age in both groups was 70 years 
(range=38-90), more patients in the zanubrutinib group were 
>75 years of age (33% vs 22%). In both arms, most patients 
enrolled had had 1-3 prior lines of prior therapy (75% in both 
arms). A higher proportion of patients in the zanubrutinib 
arm (65.7%) had a haemoglobin level of ≤11 g/dL, compared 
to 53.5% of patients in the ibrutinib group.

With a median follow-up of 19.4 months, the CR+VGPR 
rate, as assessed by an independent review committee, 
was insignificantly higher with zanubrutinib than ibrutinib 
(28.4% vs 19.2%, respectively; P=0.09). Including partial 
responses to the CR/VGPR rates generated comparable 
major response rates (zanubrutinib: 77.5% vs ibrutinib: 
77.8%). Progression-free survival (PFS) at 12 months was 
similar for both zanubrutinib and ibrutinib (89.7% and 87.2%, 
respectively). Likewise, overall survival data was similar; the 
12-month rates were 97% for zanubrutinib and 93.9% for 
ibrutinib. The quality of life responses were somewhat better 
in the zanubrutinib group. In the 28 patients with wild-type 
MYD88, the major response rate with zanubrutinib was 50% 
and the VGPR rate was 26.9%. There were no CRs observed. 
PFS at 12 months was 72%. 

https://ascopubs.org/doi/full/10.1200/JCO.19.03355?url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub++0pubmed&
https://ascopubs.org/doi/full/10.1200/JCO.19.03355?url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub++0pubmed&
https://ascopubs.org/doi/full/10.1200/JCO.19.03355?url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub++0pubmed&
https://ascopubs.org/doi/full/10.1200/JCO.19.03355?url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub++0pubmed&
https://clinicaltrials.gov/ct2/show/NCT03053440
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With regard to safety, fewer trial discontinuations were 
reported in the zanubrutinib arm than the ibrutinib arm (4 
vs 9, respectively). Zanubrutinib also appeared to be more 
tolerable; 13.9% of zanubrutinib- versus 23.5% of ibrutinib-
treated patients required dose reductions or doses being 
withheld (46.5% vs 56.1%, respectively). Of note, neutropenia 
was more common with zanubrutinib compared with ibrutinib 
(all-grade events: 25% vs 12%, respectively). Atrial fibrillation 
was significantly higher for ibrutinib than zanubrutinib (15.3% 
vs 2%, respectively; P<0.05). 

In conclusion, there was a numerical but statistically 
insignificant improvement in the CR+VGPR rate in WM 
patients with MYD88 mutation receiving zanubrutinib 
compared with ibrutinib, but the benefit was extended by 
the better safety profile seen in the zanubrutinib group. For 
WM patients with wildtype MYD88, some benefit was also 
observed for zanubrutinib.

1. Dimopoulos M, et al. ASPEN: results of a phase 3 randomized trial of zanubrutinib 
versus ibrutinib for patients with Waldenström macroglobulinemia (WM). EHA25 
Virtual, 11-21 June 2020, Abstract S225.

2. Tam CS et al. Phase 1 study of selective BTK inhibitor zanubrutinib in B-cell 
malignancies and safety and efficacy evaluation in CLL. Blood 2019;134(11):851–
859.

Deep responses in R/R CLL with venetoclax 
monotherapy 
Venetoclax monotherapy can achieve deep responses 
and has a tolerable and manageable safety profile in 
patients with relapsed/refractory chronic lymphocytic 
leukaemia (R/R CLL), patients. 

Prof. Arnon Kater (Amsterdam University Medical Center, 
the Netherlands) presented the outcomes of the open-label, 
single arm, phase 3b VENICE 1 trial. The purpose of this study 
was to evaluate the efficacy of venetoclax monotherapy 
in participants with R/R CLL, including those with the 17p 
deletion, TP53 mutation, or those who have received prior 
treatment with a BCRi.

The primary endpoint of the study was complete  
remission (CR) rate or CR with incomplete bone marrow 
recovery (CRi) in BCRi-naïve patients at week 48. Key 
secondary endpoints were overall response rate (ORR), 
progression-free survival (PFS), overall survival (OS), quality 
of life (QOL) assessed via Functional Assessment of Cancer 
Therapy – Leukemia Questionnaire (FACT-Leu), and safety. 
Minimal residual disease (MRD) levels were set as an 
exploratory endpoint.

Patients (n=258) underwent a 5-week ramp-up from 20 mg 
to 400 mg venetoclax daily, and then stayed on 400 mg for 
2 years. Clinical response was assessed (iwCLL 2008) at 
weeks 24, 36, and 48. Most patients were BCRi-naïve (n=191), 
but 67 had had prior BCRi-treatment (BCRi-exposed). Site-
reported genetics indicated that 17p-loss or TP53 mutation 
was present in 16.8% of BCRi-naïve patients versus 43.3% of 
BCRi-exposed patients. 

The primary endpoint was met; at week 48, CR/CRi rates were 
35.1% in the BCRi-naïve cohort as opposed to 25.4% in the 
BCRi-exposed group (see Table). ORR was 85.3% for BCRi-
naïve patients compared with 64.2% in the BCRi-exposed 
group. Furthermore, MRD at week 48 was undetectable in 
35.6% of the BCRi-naïve patients and 26.9% of the BCRi-
exposed patients. PFS was 30.5 months (77.0%) overall, 
28.6 months (67.1%) in patients with 17p/TP53 aberration, 
and 30.5 months (79.4%) versus 28.6 months (69.9%) for 
the BCRi-naïve and BCRi-exposed groups, respectively. 
Median PFS was not reached for patients who had either 
undetectable MRD or CR/CRi, suggestive of a deep and 
durable response. PFS with partial remission/nodular partial 
remission was 30.5 months. OS was 83.7% overall, 88.0% for 
BCRi-naïve patients, and 71.6% for BCRi-exposed patients. 
QOL showed clinically meaningful improvement at week 48 
for all subgroups.

Table: Response rates with VEN treatment in BCRi-naïve and BCRi-
experienced groups [1]

Total population 
(n=258)

BCRi-naïve (n=191) Prior BCRi treatment 
(n=67)

Response at Week 48,  
n (%) 95% CI] 
CR/CRi 
PR/nPR

 
84 (32.6) [26.9, 38.6) 
121 (46.9) [40.7, 53.2]

 
67 (35.1) [28,3, 42.3] 
96 (50.3) [ 43.0, 57.6]

 
17(25.4) [15.5, 37.5] 
25 (37.3), [25.8, 50.0]

Overall response rate, 
n(%), [95% CI] 206 (79.8) [74.4, 84.6] 163 (85.3) [79.5, 90.0] 43 (64.2) [51.5, 75.5]

Overall survival* at cut 
off, n (%) 216 (83.7) 168 (88.0) 48 (71.6)

Progression free survival, 
months, median [95% CI] 
 
17p/TP53 
Best PB uMRD 
CR/CRi 
PR/nPR

30,5 [28.6, 30.5] 
 
 

28.6 [28.6, 30.5] 
Not reached 
Not reached 

30.5 [-, -]

30,5 [29.6, 30.5] 
 
 
-

28.6 [28.6, -] 
 
 
-

Progression free survival 
estimate at 24 months, 
%, [95% CI]

77.0 [70.7, 82.2] 79.4 [71.9, 85.2] 69.9 [56.8, 79.7]

Best PB uMRD at (10-4, 
using next generation 
sequencing; ITT), n (%) 
CR/CRi 
PR/nPR

98 (38.0) 
 
 
-

77 (40.3) 
 
 

30/67 (44.8) 
43/96 (44.8)

21 (31.3) 
 
 

12/17 (70.6) 
8/26 (30.8)

BCRi, B-cell receptor pathway inhibitors; CI, confidence interval; CR, complete response; CRi, complete 
response with incomplete bone marrow recovery; MRD, minimal residual disease; nPR, nodular partial 
remission; ITT, intention to treat; PB, peripheral blood; PR, partial remission; uMRD, undetectable minimal 
residual disease; VEN, venetoclax.  
*Median OS was not reached.

LYMPHOID

https://clinicaltrials.gov/ct2/show/NCT02756611
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Toxicity was high, but manageable; 74.4% experienced 
grade ≥3 adverse events (AEs) (neutropenia 37.2%, infection 
19.0%); 12.4% of patients reduced dose due to AEs, and 
109 (42.2%) discontinued venetoclax (12.8% because of 
AEs, 10.9% because of disease progression). No new safety 
signals were observed.

In brief, venetoclax monotherapy can achieve deep responses 
(CR, undetectable MRD) and has a tolerable and manageable 
safety profile in patients with R/R CLL.
 
1. Kater A, et al. Efficacy of venetoclax in patients with relapsed/refractory chronic 

lymphocytic leukemia: primary endpoint analysis of the international phase 3b trial 
(VENICE I). EHA25 Virtual, 11-21 June 2020, Abstract S156. 

MRD assessment post-CAR-T predicts ALL 
allo-HSCT bridging
Applying multi-colour flow cytometry gating based 
on cytoplasmic (c)CD79a expression can effectively 
monitor minimal residual disease (MRD) after CD19 
CAR-T therapy and predicts the prognosis of bridging 
to allogeneic haematopoietic stem cell transplantation 
(allo-HSCT) in patients with relapsed/refractory B-cell 
acute lymphoblastic leukaemia (R/R B-ALL).

Dr Hui Wang (Hebei Yanda Ludaopei Hospital, China) explained 
the need for alternative gating panels for MRD detection 
by flow cytometry in B-ALL cases receiving CD19 CAR-T 
treatment [1]. To this end, Dr Wang and her team assessed 
MRD in the bone marrow of 59 patients by flow cytometry 
who had been treated with anti-CD19 CAR-T therapy bridging 
to allo-HSCT from June 2016 to March 2017. Instead of gating 
for CD19 in combination with the standard B-ALL markers 
(CD38/CD10/CD34/CD19/CD13+33/CD20/CD45 and CD81/
CD34/cCD79a/CD10/CD45), the researchers investigated the 

prognostic value of gating for cCD79a in combination with 
a modified panel (CD38/CD10/CD34/CD19/cCD79a/CD20/
CD45 and CD81/CD34/cCD79a/CD10/CD45). 

To first validate the new panel against the old, 10 normal control 
bone marrow samples and 10 B-ALL MRD-positive samples 
were analysed in parallel. The new panel highly correlated 
with the standard panel, in normal control (R2=0.992), and 
MRD-positive (R2=0.9975) samples. The researchers then 
applied the new panel before and after treatment with CD19 
CAR-T therapy for all 59 cases with cCD79a gating. 

The results indicated that the new panel was prognostic 
of anti-CD19 CAR-T therapy bridging to allo-HSCT. Before 
CD19 CAR-T treatment, MRD varied between 0.48% and 
93.28% (median 8.31%). Most patients (n=51) achieved 
MRD-negative complete remission (CR) after CAR-T therapy, 
and received allo-HSCT at a median of 64 days later. The 8 
patients who were MRD-positive or relapsed after CAR-T 
therapy received allo-HSCT at a median of 31 days later. 

With a median follow-up of 24 months after allo-HSCT, 
42/51 cases (82.35%) achieved undetectable MRD. MRD was 
detected in 3/51 patients (5.88%) in the period of 90 to 450 
days (median 120 days), and the remaining patients were 
lost to follow-up. Of the 8 patients who received allo-HSCT 
while being MRD-positive, 3 (37.5%) achieved MRD-negative 
CR status within in 24 months; 1 additional patient (12.5%) 
became MRD-negative CR in 5 months. The other 4 (50%) 
remained MRD-positive with 0.0031% to 1.93% detectable 
disease, of whom 2 died from relapse.

1. Chen M, et al. Multicolor flow cytometry panel with CCD79A gating to detect 
minimal residual disease in patients with B-lymphoblastic leukemia/lymphoma 
post anti-CD19 CAR-T therapy bridging to allo-HSCT. EHA25 Virtual, 11-21 June 
2020, Abstract S113.

Plasma Cell Dyscrasias
Daratumumab for light-chain amyloidosis
The ANDROMEDA study demonstrated clear clinical 
benefit when adding subcutaneous (SC) daratumumab 
to a combination with cyclophosphamide, bortezomib 
and dexamethasone (CyBorD) for patients with newly 
diagnosed light-chain (AL) amyloidosis.

Chemotherapy-based combinations are commonly used in 
AL amyloidosis, but more effective treatments are needed. 
Dr Efstathios Kastritis (National and Kapodistrian University 
of Athens, Greece) presented the phase 3 ANDROMEDA 
study, which evaluated subcutaneous (SC) daratumumab 
in combination with cyclophosphamide, bortezomib, and 

https://clinicaltrials.gov/ct2/show/NCT03201965
https://clinicaltrials.gov/ct2/show/NCT03201965
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dexamethasone (D-CyBorD) compared with CyBorD alone in 
newly diagnosed patients with AL amyloidosis [1]. 

In total, 388 patients with newly diagnosed AL amyloidosis 
were randomised to receive treatment with either CyBorD 
alone (n=193) or with the addition of SC daratumumab 
(n=195; 1,800 mg Q4W). The primary endpoint of the study 
was the percentage of patients who achieved a haematologic 
complete response.

The study met the primary endpoint; patients treated with 
daratumumab in combination with CyBorD had a 53.3% 
haematologic complete response compared to 18.1% of 
patients who were treated with CyBorD alone (odds ratio 5.1; 
95% CI 3.2 – 8.2; P<0.0001). The six-month organ response 
rate was nearly doubled for patients treated with D-CyBorD 
versus CyBorD, for both cardiac (42% vs 22%; P=0.0029) 
and renal (54% vs 27%; P<0.0001) responses. The number 
patients surviving without disease progression was also 
substantially better in the arm receiving daratumumab (HR 
0.58; 95% CI 0.36-0.93; P=0.02).

Overall, the safety profile of daratumumab SC in combination 
with CyBorD was consistent with the known safety profile 
of the CyBorD regimen and the known safety profile 
of daratumumab. The ANDROMEDA study suggests 
that daratumumab SC provided more rapid and deeper 
haematologic responses, suggesting that it may be a 
promising treatment for newly diagnosed patients with AL 
amyloidosis who are in urgent need of new treatment options.

1. Kastritis E, et al. Subcutaneous daratumumab + cyclophosphamide, bortezomib, 
and dexamethasone (CYBORD) in patients with newly diagnosed light chain (AL) 
amyloidosis: primary results from the phase 3 ANDROMEDA. EHA25 Virtual, 11-21 
June 2020, Abstract LB2604.

Isatuximab triplet improves PFS in R/R MM
The triplet therapy of anti-CD38 isatuximab, carfilzomib, 
and dexamethasone gave a significant improvement 
in progression-free survival (PFS) versus carfilzomib 
and dexamethasone alone in patients with relapsed/
refractory multiple myeloma (R/R MM).

Prof. Philippe Moreau (University Hospital of Nantes, France) 
presented the interim results of the open-label phase 3 IKEMA 
study [1]. This study randomised 302 patients with R/R  
MM who had previously received 1 to 3 lines of therapy 
to receive either intravenous isatuximab at 10 mg/kg plus 
carfilzomib and dexamethasone (n=179) or carfilzomib/

dexamethasone alone (n=123). Isatuximab was administered 
weekly for 4 weeks, and then every 2 weeks. Carfilzomib was 
administered at 20 mg/m2 on the first 2 days and then 56 
mg/m2 twice-weekly thereafter for 3 to 4 weeks, followed 
by twice-weekly dexamethasone at 20 mg. Treatment was 
given until disease progression, unacceptable toxicity, or 
patient decision. 

The primary endpoint was PFS as determined through log-
rank testing by the independent review committee; the pre-
specified efficacy significance was set at a P-value <0.005. 
Secondary outcome measures included objective response 
rate (ORR), very good partial response (VGPR) rate or better, 
complete response (CR) rate, minimal residual disease 
(MRD) negativity rate, and overall survival (OS). Safety was 
assessed via treatment-emergent adverse effects (TEAEs). 
The interim analysis was planned when 65% of the total 
expected PFS events were observed.

With median follow-up of 20.7 months, the median PFS 
was not reached in the isatuximab arm and was 19.15 
months in the carfilzomib/dexamethasone arm (95% CI 
15.77–not available), leading to a 47% reduction in the risk 
of disease progression or death (HR 0.531; 95% CI 0.318-
0.889; P=0.0007). These data exceeded the prespecified 
significance, thus the primary endpoint was met. The PFS 
benefit was consistent across patient subgroups, “including 
patients who are difficult to treat, such as [those with] high-
risk cytogenetics or elderly patients,” Prof. Moreau said.

Secondary outcomes varied. No difference was observed for 
the ORR, which was 86.6% with isatuximab versus 82.9% with 
carfilzomib/dexamethasone (P=0.19). However, VGPR rates 
were improved with isatuximab (72.6% vs 56.1%; P=0.0011). 
The CR rate was 39.7% for isatuximab versus 27.6% 
with carfilzomib/dexamethasone. Importantly the MRD 
negativity rate was 29.6% and 13.0% with the isatuximab 
and carfilzomib/dexamethasone-alone arms, respectively 
(P=0.0004). No difference in OS was reported at this time, 
but the data are still immature. 

The rate of serious TEAEs was similar in both arms (59.3% 
for isatuximab vs 57.4% with carfilzomib/dexamethasone) 
as was the rate of fatal AEs (3.4% vs 3.3%, respectively). 
Fewer patients on isatuximab discontinued treatment due 
to disease progression (29.1%) compared with carfilzomib/
dexamethasone (39.8%), while 8.4% and 13.8%, respectively, 
discontinued therapy due to AEs. 

PLASMA CELL DYSCRASIAS
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Prof. Moreau concluded that “isatuximab with [carfilzomib/
dexamethasone] may represent a new standard of care for 
patients with relapsed multiple myeloma.”

1. Moreau P, et al. Isatuximab plus carfilzomib and dexamethasone vs carfilzomib 
and dexamethasone in relapsed/refractory multiple myeloma (IKEMA): interim 
analysis of a phase 3, randomized, open-label study. EHA25 Virtual, 11-21 June 
2020, Abstract LB3603.

Initial results from CAR-T cell therapy in MM: 
KarMMa 
In patients with relapsed and refractory multiple 
myeloma, data from patients treated with idecabtagene 
vicleucel (ide-cel) support a favourable benefit-risk 
profile for ide-cel across the target dose levels of 150 to 
450 × 106 CAR-T cells.

Prof. Jesús San Miguel (University of Navarra, Spain) 
presented the updated results from the pivotal, phase 2 
evaluating the efficacy and safety of investigational B-cell 
maturation antigen (BCMA)-directed chimaeric antigen 
receptor (CAR) T cell immunotherapy, ide-cel, in patients 
with relapsed and refractory multiple myeloma [1]. 

In the study, 128 patients with heavily pretreated relapsed 
and refractory multiple myeloma who were exposed to at 
least three prior therapies and were refractory to their last 
regimen per the International Myeloma Working Group 
(IMWG) definition (no response to therapy or disease 
progressed within 60 days) were treated with ide-cel across 
target dose levels of 150-450 x 106 CAR T cells. Patients 
had a median of 6 prior regimens; 84% were refractory to 
all 3 classes of commonly used treatments including an 
immunomodulatory (IMiD) agent, a proteasome inhibitor (PI) 

and an anti-CD38 antibody, and 94% were refractory to anti-
CD38 antibodies. At data cut-off (January 2020), the median 
duration of follow-up was 13.3 months.

The overall response rate (ORR) was 73% across all dose 
levels, including 33% of patients who had a complete 
response (CR) or stringent CR (sCR) (Table), in a seemingly 
dose-dependent manner. Median duration of response 
(DoR) was 10.7 months, with 19.0 month median DoR for 
patients who had a CR or sCR. Median progression-free 
survival (PFS) was 8.8 months, with 20.2 month median 
PFS for patients who had a CR or sCR. All patients who had 
CR or sCR and were evaluable for minimal residual disease 
(MRD), were MRD-negative. Clinically meaningful benefit 
was consistently observed across subgroups, and nearly all 
subgroups had an ORR of 50% or greater, including older and 
high-risk patients. The overall survival (OS) data continue to 
mature, with an estimated median OS of 19.4 months across 
all dose levels and 78% of patients alive at 12 months.

1. San Miguel J, et al. idecabtagene vicleucel (IDE-CEL; BB2121), a BCMA-targeted 
CAR T cell therapy, in patients with relapsed and refractory multiple myeloma: 
initial KARMMA results. EHA25 Virtual, 11-21 June 2020, Abstract S209.

Table 1: Patient outcomes of the KarMMa study with a median follow-up 
of 13.3 months [1]

Ide-cel treated population

150 x 106 
CAR + T cells 

(n=4)

300 x 106 
CAR + T cells 

(n=70)

450 x 106 
CAR + T cells 

(n=54)

150-450 x 106 
CAR + T cells 

(n=128)

ORR, % 50 69 82 73

CR/sCR, % 25 29 39 33

Median DoR, 
months - 9.9 11.3 10.7

Median PFS, 
months - 5.8 12.1 8.8

GVHD
GRAVITAS-301: improved complete aGVDH 
response
Although GRAVITAS-301 missed its primary endpoint, 
post-hoc analysis showed a significant effect of itacitinib 
in complete response at day 28 in patients with treatment-
naive acute graft-versus-host disease (aGVHD).

Prof. Robert Zeiser (University Hospital Freiburg, Germany) 
presented the results and a post-hoc analysis from the 
phase 3 randomised, double-blind GRAVITAS-301 trail [1]. 
GRAVITAS-301 evaluated itacitinib, a JAK-1 inhibitor in 
combination with corticosteroids in patients with treatment-
naïve aGVHD. The primary endpoint was improvement of 

https://clinicaltrials.gov/ct2/show/NCT03139604
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overall response rate (ORR) at day 28. The key secondary 
endpoint was 6-month non-relapse mortality (NRM).

Included were adult patients (n=439) receiving allogeneic 
haematopoietic stem cell transplant (HSCT) for a 
haematologic malignancy who developed grade II–IV GVHD 
per MAGIC criteria. Patients were stratified by standard versus 
high aGVHD risk status and randomised 1:1 to oral itacitinib 
200 mg once daily or placebo, both plus corticosteroids 
(methylprednisolone 2 mg/kg/day, prednisone equivalent, or 
an appropriate dose per local treatment guidelines). 

At day 28, the ORR for itacitinib in combination with 
corticosteroids compared with placebo plus corticosteroids 
was 74.0% versus 66.4%, respectively (P=0.08), thereby 
missing the primary endpoint. Among patients with high-
risk aGVHD, day 28 ORR was 61% in the itacitinib group and 
56% in the placebo group; for standard risk, ORR was 78% 
and 70%, respectively. Additionally, there was no difference 
observed in NRM between the treatment and placebo arm; 
6-month estimates of NRM were 18% and 19%, respectively. 
With a median follow-up of 267 days, 1-year estimates of 
overall survival were 70% (95% CI 62%−76%) for itacitinib and 
66% (95% CI 58%−72%) for placebo. Cumulative incidence of 
chronic GVHD (cGVHD) was 19% for itacitinib and 27% for 
placebo. 

Post-hoc analysis of day 28 complete response rates showed 
a significant difference in favour of itacitinib versus placebo 
when stratified by aGVHD risk status (OR 1.66; 95% CI 1.14-
2.44; P=0.008). Median time to first response was 8 days 
for both itacitinib (range 5–55) and placebo (range 5–41). 
Median duration of response was 180 (range 1−587) days for 
itacitinib and 174 (range 1–633) days for placebo; 6-month 
event-free probability estimate was 83% for itacitinib and 
83% for placebo. 

The safety profile observed in GRAVITAS-301 was consistent 
with previous observations in studies of itacitinib in 
combination with corticosteroids. The most commonly 
reported adverse events were thrombocytopenia (29% for 
itacitinib vs 26% for placebo) and anaemia (10% vs 8%, 
respectively). 

In conclusion, itacitinib added to corticosteroids for the initial 
treatment of aGVHD did not significantly improve day 28 
ORR, 6-month NRM, or overall survival when compared with 

placebo plus corticosteroids; however, post-hoc analysis 
showed significant association with day 28 complete 
response rates. It remains unclear whether this result will 
translate into clinical benefit.

1. Zeiser R, et al. GRAVITAS-301: a randomized, double-blind phase 3 study of 
itacitinib or placebo in combination with corticosteroids for initial treatment of 
patients with acute graft-versus-host disease EHA25 Virtual, 11-21 June 2020, 
Abstract S256.

Ruxolitinib improves steroid-refractory aGVHD 
across subtypes
Ruxolitinib demonstrated superiority to standard therapy 
across subtypes in a phase 3 trial of patients with steroid-
refractory acute graft-versus-host disease (aGVHD). 

Prof. Robert Zeiser (University Hospital Freiburg, Germany) 
presented a follow-up analysis of the phase 3 REACH2 trial [1], 
which was published last month in the New England Journal 
of Medicine [2]. In the published analysis, ruxolitinib improved 
outcomes in patients (n=309) with steroid-refractory aGVHD 
after 28 days of treatment (62.3% vs 39.4%; P<0.001). 

In this follow-up analysis, Prof. Zeiser examined the therapy 
responses in different subgroups of patients of the REACH2 
trial. Several subgroups of patients responded better to 
ruxolitinib than to standard therapy, including younger 
patients aged 18-65 years, patients with varying degrees 
of disease severity, or patients with organ involvement. 
Furthermore, clinical benefit favoured ruxolitinib no matter 
whether patients had a related or unrelated donor, or whether 
prior GVHD therapy had been administered. Additionally, 
when compared with standard therapy, a higher percentage 
of patients treated with ruxolitinib had a response at day 
28 and maintained response at day 56 (39.6% vs 21.9%; 
P<0.001). 

No new or unexpected safety concerns were reported. In 
summary, this study showed that ruxolitinib is more effective 
than standard therapy, with ruxolitinib resulting in a clinically 
meaningful treatment benefit for patients with steroid-
refractory aGVHD across all different subgroups analysed. 

1. Zeiser R, et al. Ruxolitinib versus best available therapy in patients with steroid-
refractory acute graft-versus-host disease: overall response rate by baseline 
characteristics in the randomized phase 3 REACH2 trial. EHA25 Virtual, 11-21 
June 2020, Abstract S255.

2. Zeiser R, et al. Ruxolitinib for Glucocorticoid-Refractory Acute Graft-versus-Host 
Disease. N Engl J Med. 2020;382(19):1800-1810.

GVHD
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Endothelial damage in COVID-19
Damage to endothelial tissue (endotheliopathy) is 
evident in COVID-19, data from a single-centre cross-
sectional study suggest, and is likely to be associated 
with critical illness and death. Blood levels of soluble 
thrombomodulin correlate with mortality. 

Dr George Goshua (Yale University, USA) presented the 
data, which followed up on the observation in SARS-CoV-
2-infected individuals of a marked increase of clinical 
thrombotic and microvascular complications, referred to as 
COVID-19-associated coagulopathy (CAC) [1].

Despite thromboprophylaxis, CAC is still highly prevalent 
among hospitalised patients, with venous thromboembolism 
detected in 17% to 69% of patients. Furthermore, autopsy 
findings have shown microvascular thrombosis in as many 
as 87% of patients. The aetiology is unknown. 

Dr Goshua and colleagues assessed endothelial cell 
damage, platelet activation, and haemostatic and fibrinolytic 
cascade effects of CAC in stable and critically ill patients 
hospitalised with COVID-19 (n=68). Of those, 48 were in 
the ICU (on mechanical ventilation) and 20 were outside 
the ICU (on supplemental oxygen), and an additional cohort 
of 13 non-hospitalised, asymptomatic patients were used 
as a comparator reference control group. There were no 
statistically significant differences in age or comorbid 
conditions between the ICU and non-ICU patients.

As anticipated, D-dimer and thrombin-antithrombin levels were 
high in both the ICU and non-ICU populations were increased, 
but levels were significantly higher (P<0.001) among the ICU 
patients. Endogenous anticoagulants (antithrombin and 
proteins C and S) and fibrinolytic enzymes (α 2-antiplasmin) 
were preserved, verifying that CAC is distinct from disseminated 
intravascular coagulation. Classic fibrinolysis did not occur, as 
plasminogen activation inhibitor 1 (PAI-1) was high in both ICU 
and non-ICU patients, and lysis-30 was normal in nearly all ICU 
patients (96%). Von Willebrand factor antigen and activity levels 
and factor VIII levels were markedly elevated in non-ICU and ICU 
patients, but they were significantly higher (mean 565 ± 199% 
in ICU patients vs 278 ± 133% in non-ICU patients; P<0.0001) 

in the ICU cohort. Soluble P-selectin was also higher in the ICU 
patients (15.9 ± 4.8 ng/mL vs 11.2 ± 3.1 ng/mL; P=0.0014). 
Mortality significantly correlated with Von Willebrand factor 
antigen (R=0.38; P=0.0022) and soluble thrombomodulin 
(R=0.38; P=0.0078) in all patients. Furthermore, soluble 
thrombomodulin concentrations >3.26 ng/mL were associated 
with lower rates of hospital discharge (P=0.0050) and lower 
likelihood of survival (HR 5.9; 95% CI 1.9–18.4; P=0.0087).

In conclusion, markers of endothelial damage suggest 
pathophysiological aetiology, and can be used to predict 
disease outcomes. Early identification of endotheliopathy, 
with consequent management, may improve outcomes in 
COVID-19.

1. Goshua G, et al. Endotheliopathy is essential in COVID-19 associated coagulopathy. 
EHA25 Virtual, 11-21 June 2020, LB2605.

Paroxysmal nocturnal haemoglobinuria 
treatment with pegcetacoplan
The novel complement C3 inhibitor pegcetacoplan is 
significantly better at improving haemoglobin as well 
as other key clinical outcomes at week 16 versus the 
current standard of care, eculizumab, in patients with 
paroxysmal nocturnal haemoglobinuria (PNH).

Prof. Peter Hillmen (St James's University Hospital, UK) 
presented the findings from the phase 3 PEGASUS trial [1]. 
Preliminary data from the phase 1b PHAROAH and PADDOCK 
trials provided proof-of-principle that pegcetacoplan could 
improve lactate dehydrogenase and haemoglobin levels in 
patients who had experienced a suboptimal response to 
eculizumab, and in eculizumab-naïve patients, respectively.

In PEGASUS, 80 adult PNH patients completed a 4-week run-
in period with pegcetacoplan plus eculizumab before being 
randomised to 1,080 mg of subcutaneous pegcetacoplan 
twice weekly (n=41) or continued eculizumab (n=39). The 
primary endpoint of PEGASUS was the change in haemoglobin 
level from baseline to week 16. Key secondary endpoints 
included transfusion avoidance, reticulocyte counts, lactate 
dehydrogenase levels, Functional Assessment of Chronic 
Illness Therapy-fatigue (FACIT-f) score, and safety. 

Benign Haematology
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PEGASUS’ primary efficacy endpoint was met. At week 
16, patients in the pegcetacoplan arm had improved their 
adjusted mean haemoglobin levels from a baseline level 
of 8.7 g/dL by 3.84 g/dL, 53% higher than the eculizumab 
arm (95% CI 2.33-5.34; P<0.0001). In patients with low or no 
transfusion requirements, pegcetacoplan-treated patients 
(n=20) had an adjusted mean haemoglobin increase of 2.97 
g/dL versus eculizumab-treated patients (n=16) who had 
a mean change of -0.01 g/dL from the 8.9 g/dL baseline. 
However, the difference between the treatment arms was 
more evident in patients with high transfusion requirements, 
where pegcetacoplan-treated patients (n=21) had an 
adjusted mean haemoglobin increase of 2.11 g/dL versus 
eculizumab-treated patients (n=23) who had a mean change 
of -4.02 g/dL from the 8.5 g/dL baseline.

The secondary endpoint of transfusion avoidance was 
achieved in 85% of patients (n=35) with pegcetacoplan 
versus 15% of patients (n=6) with eculizumab, with an 
adjusted risk difference of 63% (95% CI 48-77). Reticulocyte 
counts decreased with pegcetacoplan and increased with 
eculizumab, translating to an adjusted risk difference of -164 
(95% CI -189.9 to -137.3). Lactate dehydrogenase levels 
were not significantly different between the arms, changing 
by -15 (42.7) in the pegcetacoplan arm and -10 (71.0) U/L 
in the eculizumab arm (95% CI -181.3 to 172.0). The FACIT-f 
assessment score increased with pegcetacoplan (9.2 [1.61]) 
and decreased with eculizumab (-2.7 [2.82]), although 
noninferiority was not evaluated due to the prespecified 
hierarchical testing.

The safety profile of pegcetacoplan was comparable with 
eculizumab, with adverse events being reported in 87.8% in 
the pegcetacoplan arm versus 87.2% in the eculizumab arm. 
The rate of serious adverse events was 17.1% and 15.4%, 
respectively. Treatment discontinuation due to haemolysis 
occurred in 9.8% of patients in the pegcetacoplan arm and 
23.1% of patients in the eculizumab arm.

“PEGASUS is the first randomised phase 3 trial of a proximal 
C3 inhibitor and shows a rapid and sustained improvement 
in haemoglobin, a reduction in ongoing breakdown of blood 
cells, a marked reduction in blood transfusions, and a marked 
improvement in fatigue,” concluded Prof. Hillmen. 

1. Hillmen P, et al. Results of the PEGASUS phase III randomized trial demonstrating 
superiority of the c3 inhibitor, pegcetacoplan, compared to eculizumab in patients 
with paroxysmal nocturnal haemoglobinuria. EHA25 Virtual, 11-21 June 2020, 
Abstract S192.

Mitapivat, a pyruvate kinase-R activator, in 
SCD is safe with early efficacy results
Early phase 1 trial data show that mitapivat safely 
increased the amount of haemoglobin and decreased 
biomarkers of erythrocyte damage in adults with sickle 
cell disease (SCD).

In this phase 1 proof-of-concept study, 25 patients will 
ultimately be enrolled, presented Dr Kevin HM Kuo (Princess 
Margaret Cancer Centre, Toronto, Canada) [1]. The rationale 
of the study is based on the fact that mitapivat is an oral, 
small molecule activator of pyruvate kinase-R (PKR), an 
enzyme which consumes 2,3-diphosphoglycerate (2,3-DPG) 
in glycolysis. Accumulation of 2,3-DPG in red blood cells  
is thought to promote haemoglobin polymerisation, and  
thus the hypothesis is that mitapivat will mitigate that 
process.

Patients receive increasing doses of mitapivat in this study 
— 5, 20, 50, and 100 mg twice daily — each lasting 2 weeks, 
followed by a treatment tapering period. To date, 9 patients 
have been recruited, 8 of whom received all planned doses 
of mitapivat.

As anticipated, mitapivat lowered 2,3-DPG levels in red blood 
cells, with consequent increases in ATP. Initial efficacy results 
look promising: 87.5% who received the planned doses of 
mitapivat experienced increases in haemoglobin levels during 
the study; 62.5% showed increases of 1 g/dL or higher from 
baseline while receiving 50 mg or lower doses of mitapivat. 
Other disease biomarkers including bilirubin, lactic acid 
dehydrogenase, and reticulocytes decreased on treatment. 
Whether the treatment reduced red blood cell sickling or 
haemoglobin polymerisation are not yet conclusive, but the 
preliminary data point to that mechanism.

Mitapivat’s safety profile was in line with previous studies 
in patients with pyruvate kinase deficiency; with common 
adverse events including transient headache and insomnia 
at time of drug initiation and resolving within 7 days. A single 
severe adverse event, a vaso-occlusive crisis which occurred 
during the tapering phase, was deemed possibly related to 
treatment.

1. Kuo K, et al. Proof of concept for the oral pyruvate kinase activator mitapivat in 
adults with non–transfusion-dependent thalassemia: interim results from an 
ongoing, phase 2, open-label, multicenter study. EHA25 Virtual, 11-21 June 2020, 
Abstract S297.
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https://clinicaltrials.gov/ct2/show/NCT04000165
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SCD LentiGlobin gene therapy: new data on 
VOC and ACS 
Sickle cell disease (SCD) patients in the HGB-206 Group 
C study experienced high-level, sustained expression of 
gene-therapy-derived haemoglobin, as well as a near-
complete reduction of serious vaso-occlusive crises 
(VOCs) and acute chest syndrome (ACS).

Dr Julie Kanter (University of Alabama, USA) provided new 
results on the largest cohort of the study, Group C, in which 
stem cells were extracted from the peripheral blood of 
patients by plerixafor mobilisation and apheresis, instead 
of bone marrow, with an altered protocol for gene therapy 
transduction with LentiGlobin gene therapy [1]. LentiGlobin 
therapy transduces autologous CD34+ cells with the BB305 
lentiviral vector, encoding a human β-globin gene with the 
anti-sickling T87Q mutation (βAT87Q). Patients underwent 
myeloablation with busulfan before infusion with the 
transduced cells and were then monitored for engraftment, 
safety, and efficacy.

In Group C of HGB-206, 25 SCD patients were treated with 
LentiGlobin, with follow-up up to 24.8 months (median 12.1 
months); 18 patients had been followed for at least 6 months. 
Median levels of gene-therapy-derived βAAT87Q  contributed 
to >40% of total haemoglobin. At last visit, total haemoglobin 
ranged from 9.6-16.2 g/dL, and βAAT87Q  levels ranged from 
2.7-9.4 g/dL. At month 6, the production of βAAT87Q was 
associated with a reduction in the proportion of sickle cell 
haemoglobin (HbS) in total haemoglobin. 

All patients in Group C were able to stop regular blood 
transfusions and remain off transfusions at 3 months post-
treatment. There was a 99.5% mean reduction in annualised 
rate of VOCs and ACS among the 14 patients who had at 
least 6 months of follow-up and a history of VOCs or ACS, 
defined as 4 or more VOCs or ACS events in the 2 years prior 
to treatment (median was 8 events). There were no reports 
of serious VOCs or ACS up to 24 months post-treatment in 
patients.

Patients treated with LentiGlobin for SCD demonstrated 
improvement in key markers of haemolysis, as well. By 
month 6 post-treatment, reticulocyte counts, lactate 
dehydrogenase, and total bilirubin normalised compared with 
pre-treatment. In 9 patients who had at least 6 months of 
follow-up, the average proportion of red blood cells positive 
for βAAT87Q was greater than 70%, and on average more 
than 85% of red blood cells contained βAAT87Q at 18 months 
post-treatment, suggesting near-complete pancellularity of 
βAAT87Q distribution. 

At data cut-off in March 2020, the safety data from all 
patients in HGB-206 are generally reflective of SCD and the 
known side effects of haematopoietic stem cell collection, 
including myeloablative conditioning. There were no serious 
adverse events related to LentiGlobin for SCD, and the non-
serious related adverse events were mild-to-moderate and 
self-limited. One patient with a history of frequent pre-
treatment VOCs, pulmonary and systemic hypertension, 
venous thrombosis, obesity, sleep apnoea, and asthma 
had complete resolution of VOCs following treatment, but 
suffered sudden death 20 months after treatment with 
LentiGlobin for SCD. The patient's autopsy revealed cardiac 
enlargement and fibrosis, and concluded the cause of 
death was cardiovascular, with contributions from SCD 
and asthma. An independent monitoring committee agreed 
this death was unlikely related to LentiGlobin for SCD gene 
therapy.

In conclusion, LentiGlobin gene therapy not only appears to 
be safe, with stable transduction levels which result in stable 
supplementation of HbS with βAAT87Q, biological markers of 
SCD normalise, resulting in transfusion-independence and 
resolution of VOCs and ASC events. 

1. Kanter J, et al. Outcomes in patients treated with lentiglobin for sickle cell disease 
(SCD) gene therapy: updated results from the phase 1/2 HGB-206 GROUP C study. 
EHA25 Virtual, 11-21 June 2020, Abstract S282.

https://clinicaltrials.gov/ct2/show/NCT02140554
https://clinicaltrials.gov/ct2/show/NCT02140554
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Nivolumab/brentuximab vedotin in R/R HL: 
good CMR rates
Early data featured high rates of complete metabolic 
response (CMR) before consolidation with high-dose 
chemotherapy (HDCT)/auto-HCT in the standard-risk 
patients with relapsed/refractory classical Hodgkin 
lymphoma (R/R cHL).

Prof. Christine Mauz-Körholz (Justus-Liebig-Universität 
Gießen, Germany) presented the results of the Checkmate 
744 trial [1], which tested a new therapy in children, 
adolescents, and young adults 5–30 years old (CAYA) with 
relapsed/refractory classical Hodgkin lymphoma (R/R cHL), 
particularly those who do not achieve complete metabolic 
response (CMR) before autologous haematopoietic cell 
transplantation (auto-HCT). First salvage therapy with 
nivolumab + brentuximab vedotin (BV) has shown a CMR 
rate of 67% and a 2-year progression-free survival (PFS) rate 
of 79% in adults with R/R cHL, but it is unknown how this 
translates to CAYA. CheckMate 744 is an ongoing phase 2 
study for CAYA with R/R cHL (at least prior anti-cancer therapy 
that did not work, including autologous stem cell transplant), 
using a risk-stratified, response-adapted approach with 
nivolumab + BV followed by BV + bendamustine for patients 
with a suboptimal response.

Standard-risk patients (n=44, median age 16 years, with 71% 
<18 years old) received 4 cycles of induction with nivolumab + 
BV; those without CMR by blinded independent central review 
(BICR) received BV + bendamustine intensification. Patients 
with CMR after induction or intensification proceeded to 
consolidation (HDCT/auto-HCT). The primary endpoint was 
CMR rate (Deauville ≤3) at any time before consolidation, as 
determined by the BICR.

With a median follow-up of 20.9 months, 43 patients had 
received 4 induction cycles and 11 received intensification, 9 
of whom proceeded to consolidation per protocol. CMR rate 
by BICR any time before consolidation was 88% (90% CI, 77–
95; Table). CMR rate and ORR by BICR after induction were 
59% and 82%, respectively (Table). 9 of the 11 (82%) patients 
who received intensification achieved CMR. Progression-
free survival at 1 year was 91% (90% CI 77–96). 

During induction, 70% patients had any-grade treatment-
related adverse events (TRAEs); 18% were grade 3–4. 
The most common any-grade TRAEs were nausea and 
hypersensitivity (20% each). There was 1 TRAE (grade 3 
anaphylaxis) leading to discontinuation. Treatment-related 
immune-mediated AEs were mostly grade 1–2, except for 1 
patient who had 2 grade 3 infusion-related reactions.

In conclusion, this nivolumab and BV-based, risk-stratified, 
response-adapted salvage strategy had high CMR rates 
and was well tolerated with no new safety signals in CAYA 
with R/R cHL. Most patients did not require bendamustine 
intensification. Durability of disease control will require 
further studies.

1. Mauz-Körholz C, et al. Response-adapted therapy with nivolumab + brentuximab 
vedotin in children, adolescents, and young adults with SD-risk R/R classical HL. 
EHA25 Virtual, 11-21 June 2020, Abstract S224.

Venetoclax + navitoclax promising for R/R ALL 
or LL
Venetoclax + navitoclax was well-tolerated without 
unexpected toxicity and with promising preliminary 
efficacy in heavily pre-treated patients with relapsed 
or refractory acute lymphoblastic leukaemia or 
lymphoblastic lymphoma (R/R B- and T-ALL or LL).

Prof. Elias Jabbour (University of Texas MS Anderson Cancer 
Centre, USA) presented the phase 1, multicentre, open-label, 
dose-escalation study [1], addressing the unmet need for 
new treatment options in R/R ALL and LL. The investigators 
hypothesised that BCL2 inhibitor venetoclax in combination 
with low-dose navitoclax (a BCL-XL inhibitor) could improve 
efficacy while minimising dose-limiting toxicities known to 
occur with standard-dose navitoclax monotherapy.

Paediatric Haematology
Table: CMR and ORR per BICR and investigator in response-evaluable 
patients [1]

BICR Investigator

Any time before consolidation 
n 
CMR, n (% [90% CI]) 
ORR, n (%)

 
43 

38 (88[77-95]) 
42(98)

 
44 

39 (89 [78-95]) 
43 (98)

After 4 cycles nivolumab  BV induction 
n 
CMR, n (%) 
ORR, n (% [90% CI)

 
44 

26 (59) 
36 (82 [70-91])

 
44 

29 (66) 
39 (89 [78-95])

PAEDIATRIC HAEMATOLOGY

https://clinicaltrials.gov/ct2/show/NCT03181126
https://clinicaltrials.gov/ct2/show/NCT03181126
https://clinicaltrials.gov/ct2/show/NCT03181126
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Patients (n=47, median age 29 years, median number of 
prior therapies was 4) received 400 mg venetoclax (weight-
adjusted equivalent) daily, together with daily oral navitoclax 
at 25, 50, 100 mg for patients ≥45 kg, or 25, 50 mg for 
patients <45 kg. Dose-limiting toxicities were observed in 7 
patients: neutropenia (25 mg); neutropenia and drug-induced 
liver injury (50 mg); ischaemic bowel, hyper bilirubinaemia, 
pancytopenia, and delayed count recovery (100 mg). 

The recommended dose for phase 2 navitoclax (in 
combination with 400 mg venetoclax) was determined to be 
50 mg for patients ≥45 kg or 25 mg for patients <45 kg. The 
most common grade 3/4 adverse events (AEs) were febrile 
neutropenia (39%), neutropenia (26%), and hypokalaemia 
(24%). Non-haematologic grade 3/4 treatment-emergent 
AEs related to venetoclax or navitoclax included vomiting 
(n=3), increased ALT (n=2), and sepsis (n=2). One death 
due to intestinal ischaemia was attributed to the study drug 
combination. 

Complete response with or without incomplete 
haematological recovery (CR/CRi) was achieved by 25 (54%) 
patients with 15 (33%) achieving undetectable minimal 
residual disease (MRD). Median overall survival (OS) was 
9.7 months for B-cell ALL patients and 6.6 months for T-cell 
ALL patients. A total of 11 (24%) patients went on to stem 
cell transplant or CAR-T. In a subgroup analysis, paediatric 
patients had similar results; CR/CRi was 58%, 50% had 
undetectable MRD, and median OS was 9.7 months. Similar 

CR rates were observed across additional subgroups (see 
Figure). 

In conclusion, venetoclax + navitoclax with chemotherapy 
is well-tolerated, and efficacy is promising in heavily pre-
treated patients (including those with prior blinatumomab, 
inotuzumab, or CAR-T) with suggestive high rates of CR/CRi. 
Figure. CR rate for all assessed subgroups [1].

 
1. Jabbour E, et al. Venetoclax and navitoclax in relapsed or refractory acute 

lymphoblastic leukemia and lymphoblastic lymphoma. EHA25 Virtual, 11-21 June 
2020, Abstract S116.

Bench-to-Bedside Science from the 
Presidential Symposium

Microbiome predicts B-ALL predisposition
Researchers have used mouse models to demonstrate 
that the gut microbiome profile can function as biomarker 
to identify predisposed carriers at risk to develop 
leukaemia. Furthermore, in these models, microbiome 
deprivation via antibiotic treatment is a risk factor for 
leukaemia development.

Dr Carolina Vincente-Dueñas (Institute of Biomedical 
Research of Salamanca, Spain) presented the pre-clinical 
data [1], in which her lab tested the hypothesis of whether 
the gut microbiome may serve as an integration hub for 
environmental signals that modulate the risk of developing 
B-cell acute lymphoblastic leukaemia (B-ALL), by using a 
murine model of human B-ALL (Pax5+/- mice).

All Patients
-Immunophenotype-

B-ALL
T-ALL

LL

1
2
3
4

>4
Prior Blinatumomab

Prior Inotuzumab
Prior CAR-T

Stem Cell Transplant
Prior (peg-) 

asparaginase/Erwinia
-Baseline BM Blasts %-

<50%*
>=50%

46 54.3 (25) [39.0. 69.1]
 
25 56.0 (14) [34.9. 75.6]
18 50.0 (0) [26.0. 74.0]
3 66.7 (2) [9.4. 99.2]

4 50.0 (2) [6.8.  93.2]
11 45.5 (5) [16.7. 76.6]
8 37.5 (3) [8.5. 75.5]
6 83.3 (5) [35.9. 81.6]
17 58.8 (10) [32.9. 81.6]
13 61.5 (8) [31.6. 86.1]
14 57.1 (8) [28.9. 82.3]
7 57.1 (4) [18.4. 90.1]
8 62.5 (5) [24.5 91.5]

31 58.1 (18) [39.1 75.5]

21 66.7 (14) [43.0. 85.4]
20 40.0 (8) [19.1. 63.9]

N % (n) [95%CI]%Overall CR Rate

-No. Prior Systematic 
Therapies-

0 25 50 75 100
ALL = acute lymphoblastic leukaemia, BM = bone marrow, CAR-T = chimeric antigen receptor T, CR = 
complete response, CR rate = CR + CRi + CRp, LL = lymphoblastic lymphoma 
*5 ALL patients had BM blasts <5% at baseline and are included in the total study population. Of these 5 
patients, 4 remained CR after treatment and achieved uMRD
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Pax5+/- mice were raised in either a normal environment, 
or an infection-free environment. The host-gut microbiome 
of Pax5+/- mice was compared with wildtype mice in both 
environments. Previous studies have shown that a normal 
environment increased the incidence of B-ALL in these mice. 
Furthermore, to determine the contribution of intestinal 
microbiota to B-ALL development, the gut microbiome was 
depleted in Pax5+/- and wildtype mice by treating them 
with an antibiotic cocktail added to their drinking water for a 
period of 8 weeks. The mice were followed up for 2 years for 
their gut microbiome and leukaemia development.

The researchers observed that microbiome disturbance 
by antibiotic treatment early in life was sufficient to induce 
leukaemia in predisposed mice (48%) even in the absence 
of an infective environment. In the presence of infectious 
stimuli, antibiotic treatment increased B-ALL incidence in 
predisposed mice from 22% to 63%. Microbiome analysis of 
faecal samples over 2 years found that genetic predisposition 
to B-ALL associated with a distinct gut microbiome, with a 
96.8% prediction rate. 

In conclusion, microbiome profiles provide a biomarker 
that might be used to identify predisposed carriers at risk 
to develop leukaemia. Furthermore, this study identified 
microbiome deprivation via antibiotic treatment as a risk 
factor for leukaemia development. By modulating the 
microbiome early in life, the risk to develop leukaemia may 
be reduced in predisposed individuals.

1. Vicente-Dueñas C, et al. An intact gut microbiome protects genetically predisposed 
mice against leukemia. EHA25 Virtual, 11-21 June 2020, Abstract S100.

Netrin-1 regulates haematopoietic stem cells
Using murine models, the ligand/receptor pair Netrin-1/
Neogenin is identified as novel signalling axis in 
bone marrow niches. The role of Netrin-1/Neogenin 
in maintenance of haematopoietic stem cell (HSC) 
dormancy and rejuvenation may possibly occur through 
periarteriolar cells.

By performing DNA-methylome, proteome, as well as single-
cell RNA-sequencing analyses on multipotent progenitor 
(MPP) populations and dormant/active HSCs in mouse 
models, Dr Simon Renders (German Cancer Research Centre, 
Germany) and colleagues found distinct and high expression 
of the Neogenin (Neo1) receptor in dormant HSCs [1]. Neo1 
expression is increased in aged HSCs, as well. Neo1 was first 

described as an axon guidance factor that binds neural 
guidance molecules including Netrin-1 (Ntn1). The hypothesis 
tested in murine models was whether Neo1 and its ligands 
may preserve HSC dormancy, self-renewal, and function. 

Using murine gene editing, conditional deletion of Ntn1 in 
bone marrow niche cells was observed to cause a depletion 
of HSCs associated to signs of activation and premature 
differentiation. Ntn1is produced by arteriolar endothelial and 
peri-arteriolar stromal cells within the bone marrow niche 
and its expression becomes diminished upon aging. 

To investigate Neo1 function, a population of co-existing 
Neo+ and Neo- cells in Neo1-mutant chimaeric mice were 
studied. Cellular data from this population suggested that 
ageing caused a myeloid differentiation bias, reduced overall 
HSC numbers, and resulted in a robustly reduced engraftment 
potential. Collectively, these data suggest a role for Neo1 in 
preserving HSC dormancy and preventing premature ageing.

In vitro and in vivo studies supported this hypothesis. Both 
the addition of recombinant Ntn1 to standard HSC culture 
conditions increased HSCs engraftment after transplantation 
compared with untreated control cells. Accordingly, loss of 
Ntn1 expressed by HSC niche cells using 2 different inducible 
knock-out mice resulted in depletion of HSCs.

Ntn1/Neo1 is a novel ligand-receptor pair regulating HSC 
quiescence and long-term self-renewal, which is altered 
during aging and is a novel signalling axis linking periarteriolar 
cells to HSCs. The Ntn1/Neo1 axis promotes dormancy 
and HSC maintenance, while disruption leads to cell cycle 
activation, loss of self-renewal, and HSC exhaustion. The 
Ntn1/Neo1 axis weakens upon physiological ageing, inducing 
age-dependent changes of HSCs and may offer a molecular 
target for HSC rejuvenation.

1. Renders S, et al. Netrin-1 regulates hematopoietic stem cell dormancy and 
function via its receptor neogenin with implications for stem cell ageing. EHA25 
Virtual, 11-21 June 2020, Abstract S103.

Unrecognised role of iron in neutrophil 
differentiation
In Cre/Lox mouse models, functional disruption of iron 
regulatory proteins (IRPs) leads to halted differentiation 
of haematopoietic stem cells (HSCs) into granulocytes 
at later stages. Transcriptome analysis suggests a 
role for IRPs in cellular metabolism during neutrophil 
differentiation.

BENCH-TO-BEDSIDE SCIENCE FROM THE PRESIDENTIAL SYMPOSIUM
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The findings were presented by Dr Bruno Galy (German 
Cancer Research Centre, Germany) during the Presidential 
Symposium [1]. Using a conditional gene knock-out (KO) 
mouse model to disrupt IRPs, the research team reported that 
acute loss of IRPs resulted in microcytic anaemia and bone 
marrow aplasia, which was associated with a corresponding 
decrease of myeloid cell and erythrocyte counts in peripheral 
blood. Increased counts of stem and multipotent progenitor 
cells led to an enlargement of the stem cell compartment. 
Surprisingly, while common progenitors were amplified in 
the KO compared with the control mice, increased numbers 
of differentiated cells were not observed.

The research team concluded that IRPs are important 
for normal haematopoiesis and differentiation. Notably, 
neutrophil counts, but not monocyte counts, were 
substantially decreased in the KO compared with the  
control mice. 

Reciprocal bone marrow transplantation experiments 
supported a specific role for IRPs in neutrophil 
differentiation. While wildtype cells could differentiate 
normally when transplanted into KO mice, KO cells failed to 
differentiate normally when transplanted into wildtype mice. 
Transcriptome profiling of neutrophils at different stages 
of differentiation revealed that the immature neutrophils of 
KO cells had many differentially expressed genes related to 
cellular metabolism relative to wildtype neutrophils.

“IRPs seem dispensable for the expansion of haematopoietic 
stem and progenitor cells,” Dr Galy concluded. “Our main 
finding is that IRP function is not only important for erythrocyte 
differentiation but also for neutrophil differentiation.”

1. Bonadonna M, et al. A novel role for iron regulatory proteins in hematopoiesis. 
EHA25 Virtual, 11-21 June 2020, Abstract S104.
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