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ALL, AML, MDS & bone marrow failure

BSH2021-OR-001

Management of Meningococcal Disease Risk in
Patients with Paraoxysmal Nocturnal
Hemoglobinuria (PNH) on Complement
Inhibitors: 18 Years' Experience from the UK

National PNH Service in Leeds

Louise Arnold*, Ray Burrow, Kathryn Riley, Talha Munir,
Richard Kelly, Alexandra Pike, Rachael Jones, Jeanifer Gachev,
Briony Forrest, Petra Muus, Peter Hillmen, Morag Griffin
Abstract Content: Eculizumab treatment for paroxysmal nocturnal
hemoglobinuria (PNH) C5 inhibitors increase susceptibility to
encapsulated microorganisms (Neisseria meningitidis). The PNH
National service has 18 years of experience. The risk of N.
meningitidis is mitigated by vaccination, ciprofloxacin (500 mg bd)
days 1-13 we moved to vaccination day one of complement
inhibitor, and prophylaxis (penicillin/erythromycin). Since a case of
sepsis with penicillin-resistant meningococci, patients also have
course ciprofloxacin. Education, prompt action in case of fever and a
24-hour on-call service are equally important.

Until 2010, patients were revaccinated with MenACWY 3 yearly.
MenB vaccine added in 2015. With Public Health England Meningo-
coccal Reference Unit, a program was developed to monitor titers
after vaccination. It is technically not possible to assay for meningoc-
cal serogroup B antibody titers when on Eculizumab therapy.
Methods: Antibody titers were assayed following vaccination. Unprotec-
tive titers led to revaccination. We evaluate practice of nine meningo-
coccal infections in eight patients. We present disease characteristics,
serogroup and outcome, vaccination history, and antibody status.
Results: Between 2002 and 2020, 324 patients commenced comple-
ment inhibitor treatment for PNH. Eight hundred and one vaccina-
tions with MenACWY were administered: median of 2 vaccinations
per patient (range 1-10). A total of 1,671 antibody titer assessments
were conducted in 294 patients, median of 4 tests per patient (range
1-15). Every test assessed antibodies against all four serogroups.

Titers were not assessed in 9% of patients (30), due to vaccina-
tion prior to change in practice or recent commencement.

Protective response after first vaccination was observed in 170/294
patients (57.8%) and a partial response (three serotypes) in 51 /294
(17.3%). Revaccination of 51 partial responders resulted an addi-
tional 21 patients with a full response. Revaccination of 73 non-re-
sponders (antibodies to 0-2 serotypes) resulted in 32 more
partial/full responses. Two hundred and eighty-seven of 324 patients
received MenB vaccinations: median of 2 vaccinations per patient
(range 1-4). Eight of 324 (2%), median age 22.5 years, developed
meningococcal sepsis (see table); patient 5 had two episodes. Three
of five cases with serogroup B infection were before serogroup B vac-
cination. Four episodes in three patients were due to Y, C, W
meningococci, in one the serogroup is unknown. All except patient 1
were compliant with antibiotic prophylaxis. Patient 7 died from
meningococcemia, a delay in seeking medical attention may have
contributed (a penicillin-resistant strain).

Discussion: The largest experience of managing meningococcal risk
in complement inhibitor for PNH. Despite proactive management,
we had nine cases of meningococcal sepsis, one fatal infection.

© 2021 The Authors. British Journal of Haematology © John Wiley & Sons Ltd

British Journal of Haematology, 2021, 193, (Suppl. 1), 3-45

Recently practice of prompt treatment with ciprofloxacin if pyrexic
on prophylaxis will prevent cases — patient 7 with a penicillin-resis-
tant strain. Three patients had a meningococci sepsis serogroups C,
W and Y; one patient had no titers due to recent commencement on
treatment, titers of 2 suggested protective immunity.

A full antibody response can be obtained on second vaccination
in most if first one failed. If no response is achieved, then
MenACWY vaccination is not likely to be successful. Current prac-
tice significantly mitigates the risk of meningococcal disease; how-
ever, it is essential that patients are vigilant for fever, seeking
immediate medical attention stating their diagnosis of PNH on com-
plement inhibitor therapy.

Disclosure of Interest: L. Arnold Conflict with: Alexion, R. Burrow
Conflict with: Pfizer, Conflict with: Alexion, K. Riley Conflict with:
Alexion, T. Munir Conflict with: Alexion, F. Hoffmann-La Roche:
Consultancy, Other: Medical writing support, furnished by Scott Bat-
tle, PhD, of Health Interactions, was funded by F. Hoffmann-La
Roche Ltd, Alexion,, R. Kelly: None Declared, A. Pike Conflict with:
Apelis, R. Jones: None Declared, J. Gachev: None Declared, B. Forrest:
None Declared, P. Muus: None Declared, P. Hillmen Conflict with:
Acerta: Other: Financial or material support; Roche: Consultancy,
Other: Financial or material support, Research Funding, Speakers
Bureau; AbbVie: Consultancy, Other: Financial or material support,
Research Funding, Speakers Bureau; Pharmacyclics: Other: Financial
or material support, Research Funding; Janssen: Consultancy, Other:
Financial or material support, Research Funding, Speakers Bureau;
AstraZeneca: Consultancy, Speakers Bureau; Gilead: Other: Financial
or material support, Research Funding; Alexion: Consultancy, Research
Funding, Speakers Bureau; Apellis: Consultancy, Research Funding,
Speakers Bureau, M. Griffin Conflict with: ALexion, biocryst

BSH2021-OR-002

Long-term survivors and gilteritinib safety
beyond 1 year in patients with FLT3-mutated
relapsed or refractory acute myeloid leukemia:
ADMIRAL trial follow-up

Alexander E. Perl!, Giovanni Martinelli?, Andreas
Neubauer?, Ellin Berman®, Maria R. Baer®, Richard A.
Larson®, Amir T. Fathi’, Hisayuki Yokoyama®, Naoko
Hosono®, Nahla Hasabou'®*, Qiaoyang Lu'®, Ramon V. Tiu™
!Abramson Cancer Center, University of Pennsylvania, Philadelphia,
PA, United States, Istituto Scientifico Romagnolo per lo Studio e la
Cura dei Tumori (IRST) IRCCS, Meldola, Italy, 3Universitdtsklinikum
Giessen und Marburg GmbH, Marburg, Germany, *Memorial Sloan
Kettering Cancer Center, New York, NY, *University of Maryland
Greenebaum Comprehensive Cancer Center, Baltimore, MD,
®University of Chicago, Chicago, IL, "Massachusetts General Hospital,
Harvard Medical School, Boston, MA, United States, *Sendai Medical
Center, National Hospital Organization, Sendai, *University of Fukui,
Fukui, Japan, 19 Astellas Pharma US, Inc., Northbrook, IL, United
States

Abstract Content: The phase 3 ADMIRAL trial showed that gilteri-

tinib was superior to salvage chemotherapy in patients with FLT3-
mutated relapsed or refractory acute myeloid leukemia (Perl AE, et al.

doi: 10.1111/bjh.17490
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N Engl ] Med. 2019;381[18]:1728-1740). This follow-up of the
ADMIRAL trial assessed long-term survivors and gilteritinib safety
beyond 1 year. A data cut was performed 1 year after the primary
analysis. Response outcomes in long-term survivors (overall survival
>18 months) in the gilteritinib arm, and safety during and after 12
months of gilteritinib therapy were assessed. At 1 year after the pri-
mary analysis, median follow-up for overall survival was 29.2 months.
Median overall survival remained longer with gilteritinib (9.3 months)
than with salvage chemotherapy (5.6 months; hazard ratio for death:
0.679 [95% confidence interval: 0.527, 0.875], nominal P = 0.0026);
18-month overall survival rates were 27% and 15%, respectively
(Table). Of 49 censored patients in the gilteritinib arm, 20 continued
treatment; 13 of these 20 patients underwent hematopoietic stem cell
transplantation and received post-transplant gilteritinib maintenance
therapy. Median gilteritinib exposure was 4.1 months (interquartile
range, 2.1-8.2); 12% (n = 30/246) of patients had >18 months of drug
exposure. A total of 63 gilteritinib-treated patients had overall survival
>18 months (median exposure, 17.6 months [interquartile range, 3.1—-
25.7 months]). A high proportion of these long-term survivors
achieved remission before transplantation (Table). After a median of
3.5 months, 35 of 63 (56%) long-term survivors underwent transplan-
tation; 25 of these 35 patients (71%) received post-transplant gilteri-
tinib maintenance therapy. Of 28 patients who did not undergo
transplantation, 15 (54%) received gilteritinib for >18 months. The
most common grade >3 adverse events during the first 12 months of
gilteritinib therapy were febrile neutropenia (45%), anemia (40%),
and thrombocytopenia (23%); rates of these grade >3 adverse events
decreased to 8%, 10%, and 0, respectively, after 12 months of treat-
ment. The most common fatal adverse events during the first 12
months of gilteritinib therapy were acute myeloid leukemia (11%),
infections (11%), and cardiac disorders (3%); after 12 months of
treatment, rates of these fatal adverse events were 6%, 8%, and 2%,
respectively. Results from this ADMIRAL trial follow-up suggest long-
term survival in patients receiving gilteritinib is related to ongoing
remission, subsequent transplantation, or post-transplant gilteritinib
maintenance therapy. The safety profile of gilteritinib beyond 1 year
was stable.

Abstract Table:

Gilteritinib
(n = 247) Salvage Chemotherapy (n = 124)
Deaths, n (%) 198 (80) 94 (76)

Overall Survival Rates (%)

12-month 37 19
18-month 27 15
24-month 20 14

Pre-Transplant Remission Rates in Gilteritinib Long-term Survivors
(n = 63), n (%)

CR 20 (32)
CRi/CRp 25 (40)
CRc* 45 (71)
CRh 10 (16)
CR/CRh 30 (48)

Abbreviations: CR, complete remission; CRc, composite complete
remission; CRh, complete remission with partial hematologic recov-
ery; CRi, complete remission with incomplete hematologic recovery;
CRp, complete remission with incomplete platelet recovery.

Bold font indicates aggregate responses.

*Defined as the sum of patients who achieved CR, CRi, and CRp.
Disclosure of Interest: A. E. Perl Conflict with: Astellas, Daiichi San-
kyo, Abbvie, Agios, Arog, New Link Genetics, Takeda, LLS/Beat
AML, Forma, Jazz, Novartis, Conflict with: Astellas, Daiichi Sankyo,

Abbvie, Actinium Pharmaceuticals, Bayer, Biomed Valley Discoveries,
New Link Genetics, Novartis, Conflict with: Astellas, Daiichi Sankyo,
Loxo, Takeda, Jazz, Novartis, G. Martinelli Conflict with: Amgen,
Ariad, Incyte, Pfizer, Roche, Celgene, Janssen, Abbvie, Novartis, Con-
flict with: Amgen, Ariad, Incyte, Pfizer, Roche, Celgene, Janssen,
Abbvie, Novartis, A. Neubauer: None Declared, E. Berman Conflict
with: Astellas, Conflict with: Astellas, M. Baer: None Declared, R.
Larson Conflict with: Novartis, Daiichi Sankyo, Conflict with: Astel-
las, A. T. Fathi Conflict with: Celgene, Seattle Genetics, Medimmune,
Clear Creek, Boston Biomedical, Takeda, Daiichi Sankyo, Novartis,
Conflict with: Celgene, Seattle Genetics, Exelexis, Agios, Takeda,
Conflict with: Astellas, Takeda, Agios, Celgene, Seattle Genetics, Jazz,
Medimmune, Boston Biomedical, H. Yokoyama Conflict with: Astel-
las, Conflict with: Astellas, Conflict with: Astellas, N. Hosono: None
Declared, N. Hasabou Conflict with: Astellas, Q. Lu Conflict with:
Astellas, R. V. Tiu Conflict with: Astellas

BSH2021-OR-003

SARS-CoV-2 antibody responses in patients
with acute leukaemia

Jiexin Zheng'*, Luke Muir?, Chloe Rees-Spear?, Annachiara
Rosa’, Chloe Roustan?, Christopher Earl?, Peter
Cherepanov?, Rajeev Gupta'*, Asim Khwaja'#, Clare Jolly?,
Laura McCoy?, Jenny O’Nions’

"Haematology, University College London Hospital NHS Foundation
Trust, *Division of infection and immunity, University College London,
3The Francis Crick Institute, “"UCL Cancer Institute, London, United
Kingdom

Abstract Content: Patients with acute leukaemia represent a high-
risk group who are reported to have some of the poorest outcomes
of COVID-19. The development of antibody responses to SARS-
CoV-2 is an indicator of seroprevalence and affords protection from
infection. In addition, antibody responses to SARS-CoV-2 following
natural infection or vaccination will clearly be a key factor in pre-
venting and controlling COVID-19, as well public health surveillance.
It has been presumed that antibody responses to SARS-CoV-2 will
be impaired in patients with aggressive haematological malignancies
due to underlying immunological dysfunction caused by malignancy
or systemic anti-cancer treatment (SACT), placing them at increased
risk. This has led to recommendations to reduce the risk of COVID-
19 in these patients, including dramatic restructuring of clinical ser-
vices, prolonged periods of shielding and alterations in therapy.
Thus, understanding the humoral immune response to SARS-CoV-2
in this patient group is critical to help inform treatment decisions,
shielding advice and vaccination policies.

Here we analysed longitudinal SARS-CoV-2 serum samples and
antibody responses in a cohort of nine hospitalised patients with
acute leukaemia and COVID-19 receiving systemic anti-cancer ther-
apy (SACT) at University College London Hospital during the first
wave of the pandemic. Five patients had AML, three B-ALL and one
T-ALL. All patients in our cohort received SACT within 28 days of
developing COVID-19. Median time between symptom onset and
PCR diagnosis was 3 days (0-35 days), median duration of PCR pos-
itivity was 18.5 days (8-59 days). Longitudinal serum samples were
collected a median of 9.5 days after positive PCR test and subsequent
serum samples were collected up to 103 days post onset of COVID-
19 symptoms. Total immunoglobulin levels and antibodies to SARS-
CoV-2 external Spike glycoprotein (S1 subunit) and internal nucleo-
protein (N) were measured by ELISA. We found that the majority
(7/8) of patients with PCR confirmed SARS-CoV-2 infection sero-
converted and developed antibodies to the major SARS-CoV-2 anti-
gens (S1 and N), a seroconversion rate of 88% which is similar to
the general population. However, seroconversion appeared delayed in
our cohort compared to the general population (50% seroconverted

4 © 2021 The Authors. British Journal of Haematology © John Wiley & Sons Ltd

British Journal of Haematology, 2021, 193, (Suppl. 1), 3-45



by day 28, compared to 90%). The temporal dynamics of SARS-
CoV-2 antibody responses in patients was measured and the overall
magnitude and persistence was as expected for acute infection. We
then assessed whether the antibodies generated by patients with acute
leukaemia were functional and able to inhibit SARS-CoV-2 infection,
using an established pseudotyped SARS-CoV-2 neutralisation assay.
The majority of the patients who seroconverted (6/7) produced neu-
tralising antibody responses. Importantly anti-S1 IgG titres and neu-
tralising responses broadly correlated with clinical COVID-19 disease
severity, although this was not absolute. Again, this is in keeping
with studies in the general population and patients with haematolog-
ical diseases.

Our key findings are that patients with acute leukaemia on SACT
can make functional antibody responses to SARS-CoV-2 and that the
temporal dynamics of these responses are broadly similar to those
previously reported for non-cancer patients. These have important
implications for patient management and serological monitoring of
SARS-CoV-2 in this high-risk group.

Disclosure of Interest: None Declared

BSH2021-OR-004

Novel algorithmic approach to generate
consensus guidelines in AML

Thomas Coats'*, Aymeric Basset?, Daniel Bean®, David
Bowen®*, Hannah Hunter®, Priyanka Mehta®, Kavita Raj’,
Steven Knapper®, Mike Dennis®, Asim Khwaja'®, Sudhir
Tauro, Gail Jones'?, Richard Dobson?, Richard Dillon’,
Nigel Russell”

'Royal Devon and Exeter NHS Foundation Trust, Exeter, United
Kingdom, 2ENSTA ParisTech, Paris, France, 3King’s College London,
London, *Leeds Teaching Hospitals NHS Trust, Leeds, *University
Hospitals Plymouth NHS Trust, Plymouth, ®University Hospitals Bristol
and Weston Foundation Trust, Bristol, ’Guy’s and St Thomas’ NHS
Foundation Trust, London, 8Cardiﬁ University School of Medicine,
Cardiff, *The Christie NHS Foundation Trust, Manchester, 'University
College London Hospitals NHS Foundation Trust, London, U Ninewells
Hospital ¢& School of Medicine, University of Dundee, Dundee, '>The
Newcastle Upon Tyne Hospitals NHS Foundation Trust, Newcastle,
United Kingdom

Abstract Content: Treatment options for acute myeloid leukaemia
(AML) have become more complex with the licensing of 4 new
drugs for Ist line treatment. Clinicians have the dual challenge of
establishing a patients’ eligibility for each drug and assessing their
relative effectiveness in different clinical scenarios.

To help solve this problem, we developed an algorithmic
approach to identify the different treatment paradigms for AML and
surveyed UK experts to understand the degree of consensus for each
scenario.

We created a series of decision trees (DTs) to convert the eligibil-
ity criteria for upfront AML treatments into a digital format, based
on NICE guidance. A DT was also designed to replicate the ELN risk
groupings (CBF, Favourable, Intermediate, Adverse) based on molec-
ular and cytogenetic features. All DTs were designed using open
source software esyN (www.esyn.org). 1000 in silico AML cases were
created to cover a variety of AML clinical and genetic features. Cases

ALL, AML, MDS & bone marrow failure

were classified by the DTs and assigned to one of 20 paradigms,
based on ELN risk group and drug eligibility. All cases were eligible
for daunorubucin + cytarabine (DA).

One representative case from each paradigm was identified for
review by 9 AML experts who were asked to select their preferred
induction chemotherapy for a 40- and 65-year-old patient, both with
good performance status and no major comorbidities. A second
question asked if FLAG-IDA was preferred over the initial choice. A
threshold for establishing a strong consensus was arbitrarily set as
>=85% agreement on Ist line choice and a weak consensus of >=
75% agreement. To compare the outcomes of the survey to an exist-
ing guideline, the ESMO Clinical Practice Guideline was converted
into a DT as above and applied to the selected cases to give a recom-
mended ESMO treatment.

The survey revealed that for a 40-year-old patient, there is a
strong consensus in 13/20 paradigms, a weak consensus in 2/20 para-
digms and no consensus in 5/20 paradigms. For a 65-year-old, there
is a strong consensus in 11/20 paradigms, a weak consensus in 3/20
paradigms and no consensus in 6/20 paradigms.

In 16/24 of the paradigms with a strong consensus in the survey,
the ESMO recommendation is the same. In 4 paradigms where
DA+gemtuzumab (GO) is the preferred option, the ESMO guidance
is less specific with DA+/—GO recommended. ESMO recommended
treatment is different in 2 paradigms (DA over CPX in a 40-year-old
with intermediate risk AML and prior MDS, and CPX over
DA+Midostaurin in a 65-year-old with intermediate risk AML). For
2 paradigms, there is no recommendation by ESMO as that clinical
scenario is not included in the guideline.

At least 3 of the clinicians surveyed preferred FLAG-IDA as 1st
line therapy in 5 paradigms for a 40-year-old and in one scenario for
a 65-year-old. In the ESMO guidance FLAG-IDA was suggested as
an option in 2 and one paradigms, respectively.

Our algorithmic approach successfully assigned all cases to the 20

treatment paradigms and highlighted 2 paradigms that were not cov-
ered by an existing guideline. Consensus was established in the
majority of scenarios, but barriers included rigidity of drug approval
or lack of evidence for rarer clinical/genetic paradigms. The survey
suggests there are some differences in current treatment practices in
the UK compared to those published by ESMO, and formal guideli-
nes are needed to reflect this. This survey is the first part of a Delphi
method approach to generate a UK consensus guideline.
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Abstract Content: Pevonedistat (P), the first small-molecule inhibi-
tor of the NEDD8-activating enzyme, disrupts proteasomal degrada-
tion of select proteins, causing cell death. P, combined with
azacitidine (A), has been well tolerated, with promising clinical activ-
ity in acute myelogenous leukemia (AML). This phase 2, random-
ized, open-label trial (NCT02610777) evaluated the efficacy and
safety of P+A versus A in patients (pts) with higher-risk myelodys-
plastic ~syndromes (MDS)/chronic myelomonocytic  leukemia
(CMML) or low-blast (LB) AML.

Pts with higher-risk MDS/CMML (Revised International Prognostic
Scoring System risk >3) or LB AML, who were naive to hypomethylat-
ing agents, were randomized 1:1 to receive intravenous (IV) P (20
mg/m” on days 1, 3 and 5) + IV/subcutaneous A (75 mg/m” on days
1-5, 8 and 9) or A alone in 28-day cycles until unacceptable toxicity,
relapse, transformation to AML or progression. The study was pow-
ered on an original primary endpoint of event-free survival (EFS; time
from randomization to death/transformation to AML), which changed
to overall survival (OS) when enrollment was complete. Secondary
endpoints included EFS, overall response rate (ORR) and safety. Pt-re-
ported health-related quality of life (HRQoL) and response rate by
baseline mutational profiling data were assessed.

Baseline characteristics were mostly balanced between the P+A
(n=58) and A (n=62) arms. In the intent-to-treat population
(n = 120), EFS trended longer with P+A than with A (median 21.0 vs.
16.6 months; hazard ratio [HR] 0.67; 95% confidence interval [CI] 0.42—
1.05; P = 0.076) and was longer in pts with higher-risk MDS with P+A

versus A (median 20.2 vs. 14.8 months; HR 0.54; 95% CI 0.29-1.00;
P = 0.045). Median OS with P+A versus A was 21.8 vs. 19.0 months (HR
0.80; 95% CI 0.51-1.26; P = 0.334; median follow-up 21.4 vs. 19.0
months). By disease subgroup, median OS with P+A vs. A was 23.9 vs.
19.1 months (HR 0.70; 95% CI 0.39-1.27; P = 0.240) in pts with higher-
risk MDS (n = 67) and 23.6 vs. 16.0 months (HR 0.49; 95% CI 0.22-1.11;
P =0.081) in pts with LB AML (n = 36). ORR in response-evaluable pts
was 71% (n = 39/55; 46% complete remission [CR] + CR with incom-
plete blood count recovery [CRi], 5% partial response [PR], 20% hemato-
logical improvement [HI]) with P+A vs. 61% (n = 32/53; 38% CR+CRi,
8% PR, 15% HI) with A. In pts with higher-risk MDS, ORR was 79%
with P+A vs. 57% with A, and the CR rate with P+A was nearly double
that with A (52% vs. 27%; P = 0.050). Pts received a median of 13.0
cycles of P+A vs. 8.5 cycles of A; median A dose intensity was 97% with
P+A vs. 98% with A. Grade >3 adverse events were reported in 90% of pts
receiving P+A vs. 87% of pts receiving A, the most common being neu-
tropenia (33% vs. 27%), febrile neutropenia (26% vs. 29%), anemia (19%
vs. 27%) and thrombocytopenia (19% vs. 23%). Of the pts receiving P+A,
9% died on study vs. 16% of pts receiving A. HRQoL assessed using the
European Organization for Research and Treatment of Cancer Quality of
Life Questionnaire-C30 was maintained with P+A, and there was no dif-
ference vs. A; similar mean scores were sustained from study entry to
treatment end in both arms. Clinical activity of P+A was observed in pts
with higher-risk MDS or LB AML harboring poor prognostic mutations.
P+A vs. A led to longer EFS and double the CR rate in pts with
higher-risk MDS and had a comparable safety profile and no
increased myelosuppression; A dose intensity was maintained. A ran-
domized phase 3 trial (NCT03268954) is further evaluating P+A
vs. A.
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Abstract Content: Patients (pts) with myeloproliferative neoplasms
(MPNs), including polycythemia  vera (PV), essential

Abstract Table:

thrombocythemia (ET), and myelofibrosis (MF), have reduced over-
all survival (OS) compared with the general population. Previous
reports have shown MPN incidence rates of 0.9-1.1, 0.7-1.0, and 0.3
per 100,000 person-years for PV, ET, and primary MF (PMF),
respectively, with evidence of increasing incidence over time. The
median OS for pts with PV, ET, and PMF has been previously
reported in the literature as 13.5, 19.8, and 5.2-5.9 years, respec-
tively. Contemporary analyses of MPN incidence and survival are
needed, as the most recent real-world analyses were conducted on
time periods up to 2012. The objective of this analysis was to
describe trends in incidence and OS among pts with MPNs in the
United States using data through 2016 from the Surveillance, Epi-
demiology, and End Results (SEER) database.

Adult pts with PV, ET, or PMF were identified from the SEER 18
registry (2002-2016) using the primary site of bone marrow (C421)
and International Classification of Diseases for Oncology (ICD-O)
histology codes (ICD-O-3: 9950 [PV], 9962 [ET], and 9961 [PMF]).
Pts aged <18 y on the index date (date of diagnosis) or with missing
demographic or survival information were excluded. Age-adjusted
incidence rates (per 100,000 person-years) were standardized to the
2000 US population by dividing the incidence rates among adult pts
per year by the adult US population in the year 2000. Confidence
intervals for rates and rate ratios were calculated using the Tiwari
method (Tiwari et al. Stat Methods Med Res. 2006;15[6]:547).
Kaplan—Meier methodology was used to compare mortality rates by
diagnosis year, categorized into three groups: 2002-2006, 20072011,

Table 1. Annual Incidence (per 100,000 Person-Years) and Kaplan-Meier Estimation of Mortality Rates for PV, ET, and PMF in the United

States between 2002 and 2016 (SEER 18).

PV (n = 15,141)

ET (n = 14,676) PMF (n = 4214)

Incidence Cases Rate (95% CI) Cases Rate (95% CI) Cases Rate (95% CI)
Total* 15,261 1.57 (1.55-1.60) 14,793 1.55 (1.52-1.57) 4227 0.44 (0.43-0.45)
Age
<65y (PMF)/<60 y (PV/ET) 5586 0.72 (0.70-0.74) 4967 0.66 (0.64-0.67) 1448 0.16 (0.15-0.17)
>65 y (PMF)/>60 y (PV/ET) 9555 4.54 (4.45-4.64) 9709 4.65 (4.56-4.75) 2766 1.80 (1.73-1.87)
Sex
Female 6492 1.23 (1.20-1.26) 8982 1.73 (1.70-1.77) 1702 0.33 (0.31-0.34)
Male 8649 1.94 (1.90-1.98) 5694 1.34 (1.31-1.38) 2512 0.59 (0.57-0.62)
Race
White 12,867 1.67 (1.64-1.70) 11,465 1.51 (1.48-1.54) 3478 0.45 (0.44-0.47)
Black 1037 1.08 (1.01-1.15) 1727 1.81 (1.72-1.90) 344 0.37 (0.33-0.41)
American Indian/Alaska native 71 0.65 (0.50-0.84) 77 0.84 (0.65-1.06) 20 0.21 (0.12-0.34)
Asian/Pacific Islander 923 1.03 (0.96-1.10) 1075 1.21 (1.14-1.29) 308 0.34 (0.30-0.38)
Unknown 243 NA 332 NA 64 NA
Year of diagnosis
2002-2006 4793 1.65 (1.61-1.70) 3564 1.24 (1.20-1.29) 1099 0.38 (0.36-0.41)
20072011 4847 1.52 (1.48-1.56) 5090 1.62 (1.58-1.67) 1413 0.45 (0.42-0.47)
2012-2016 5501 1.55 (1.51-1.59) 6022 1.73 (1.69-1.78) 1702 0.48 (0.46-0.50)
Morta.lityT PV (n = 15,141) ET (n = 14,676) PMF (n = 4214)

5-y mortality rate, n/N* (%)
Years 2002-2006
Years 2007-2011
Years 2012-2016

575/4725 (12.2)
577/4780 (12.1)
604/5438 (11.1)

378/3555 (10.6)
702/5076 (13.8)
723/6008 (12.0)

420/1097 (38.3)
496/1410 (35.2)
614/1702 (36.1)

ET, essential thrombocythemia; NA, not available; NR, not reached; OS, overall survival; PMF, primary myelofibrosis; PV, polycythemia vera;
SEER, Surveillance, Epidemiology, and End Results.
*Total incidence was calculated in the population prior to exclusions (ie, index myelofibrosis with subsequent ET/PV diagnosis or index ET/PV with
subsequent PV/ET diagnosis) for additional analyses.
TPatients with missing values for survival were excluded from the mortality analysis (PV, n = 198; ET, n = 37; PMF, n = 5).
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and 2012-2016. Pts were censored at the end of each 5-year analysis
timeframe.

Data for 34,031 pts (mean age, 65 y; female, 50.5%) were
included in this analysis (PV, n = 15,141; ET, n = 14,676; PMF,
n = 4214). Over the entire study period, incidence rates (95% CI)
for PV, ET, and PMF were 1.57 (1.55-1.60), 1.55 (1.52-1.57), and
0.44 (0.43-0.45) per 100,000 person-years, respectively. The annual
incidence rates of PV and PMF were higher for male versus female
pts (1.94 vs. 1.23 and 0.59 vs. 0.33, respectively); however, the ET
incidence rate was higher for female pts (1.73 vs. 1.34; Table 1). ET
incidence was highest among black pts (1.81 vs. 1.51 for white pts).
ET incidence increased across the three time periods, whereas PV
and PMF incidence remained relatively stable.

Over the three time periods, mortality rates decreased for PV and
PMF, but not for ET (Table 1). Improved OS was observed in pts
with PMF over time (median [95% CI]: 2002-2006, 3.3 [2.4-3.6] y;
2007-2011, 3.6 [3.3-4.3] y; 2012-2016, 3.8 [3.5-4.2] y). The median
(95% CI) OS for the entire time period investigated was 12.0 (11.7—
12.4) years for pts with PV, 12.0 (11.7-12.3) years for those with ET,
and 3.6 (3.4-3.8) years for pts with PMF.

In this nationally representative real-world study, incidence of ET
appeared to increase over time from 2002 to 2016. Median OS in pts
with PV, ET, and PMF was shorter than previous reports. A trend of
improved survival over time was observed in pts with PV and PMF,
which was not observed in pts with ET. Further investigation into
the varying OS rates between MPN subtypes is needed, as these data
may suggest that ET is lacking improvements in supportive care
strategies or therapies that exist for PV and MF.
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Abstract Content: Systemic mastocytosis (SM) is driven by the KIT
D816V mutation in ~95% of cases. Patients with indolent SM
(ISM), a variant of SM, suffer from debilitating and potentially
life-threatening symptoms caused by mast cell (MC) proliferation/

hyperactivation. There are no approved disease-modifying thera-
pies for patients with ISM. Avapritinib, a highly potent and selec-
tive KIT D816V inhibitor, markedly reduced MC burden in the
phase 1 EXPLORER study (NCT02561988) in patients with
advanced SM. PIONEER (NCT03731260) is a randomized, double-
blind, placebo-controlled, 3-part, phase 2 study of avapritinib in
patients with ISM and symptoms inadequately controlled by sup-
portive care. Objectives included identifying recommended phase 2
dose (RP2D) in part 1 (25 mg, 50 mg, 100 mg once daily vs. pla-
cebo), safety, and comparing efficacy of avapritinib at RP2D versus
placebo in part 2, based on change in total symptom score (TSS)
assessed by the ISM Symptom Assessment Form (scores ranging
from 0 to 110). Changes in serum tryptase, KIT D816V mutational
burden, and marrow MC burden were also measured. Part 1 com-
pleted enrollment with 39 patients with ISM, treated with 25 mg
(n =10), 50 mg (n = 10), or 100 mg avapritinib (n = 10), or pla-
cebo (n =9) in 4-week cycles; 77% were female, with median age
of 51 (range 21-75) years. As of 27 December 2019, 95% of
patients remained on study with a median of 18 (range 1-36)
weeks. At baseline, median TSS was 52 (range 19-100), serum
tryptase was 45 ng/mL (range 6-416), and 95% of patients were
KIT D816V-positive in peripheral blood with median variant allele
fraction of 0.36% (range 0-30) digital droplet PCR (central lab);
median bone marrow MC infiltrate was 10% (range 1-60). Most
common adverse events (AEs) of any grade (placebo; avapritinib
all doses) were nausea (22%; 37%), dizziness (22%j; 33%), head-
ache (11%; 30%), diarrhea (11%; 23%), and fatigue (11%; 20%).
Grade 3 AEs occurred in 22% of placebo- and 20% of avapritinib-
treated patients. None of the 10 patients treated at 25 mg had
grade 3 AEs or dose modifications; of patients receiving 50 mg
(n=10) and 100 mg (n = 10), 20% and 40% had grade 3 AEs,
and 30% and 30% had dose modifications, respectively. A signifi-
cant mean % reduction in TSS was observed at cycle 5 day 1 in
avapritinib-treated patients (all cohorts combined) versus placebo
(P =0.001). Improvements in all individual TSS symptoms
assessed were observed at cycle 5 day 1 with 25 mg avapritinib.
Across avapritinib dose cohorts, mean reductions in symptoms
were similar; TSS trends observed in ongoing patients in the 25-
mg dose group up to cycle 5 indicate that symptom burden
reached similar levels to the 100-mg dose group over time. Based
on tolerability and efficacy findings, 25 mg was selected as the
RP2D for part 2. Analysing the 25-mg avapritinib group in more
detail, 7 of 10 patients exhibited a >50% reduction in serum tryp-
tase, 6 of 10 cleared or had a >50% reduction in blood KIT D816V
allele fraction, and 7 of 10 cleared marrow MC aggregates and/or
had a >50% reduction of marrow MCs. At 25 mg (RP2D), avapri-
tinib was well tolerated with no grade 3 AEs or dose modifications.
Furthermore, patient-reported reductions from baseline in SM
symptoms versus placebo were associated with decreased levels of
serum tryptase, KIT D816V allele fraction in peripheral blood, and
marrow MC aggregates. Part 2 of PIONEER will assess the safety
and efficacy of avapritinib 25 mg (RP2D) vs. placebo, with a target
enrollment of 204 patients.
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to ruxolitinib: a phase 2 study in patients with
myelofibrosis

Abdulraheem Yacoub'*, Eunice Wang?, Raajit Rampal®,
Uma Borate®, Marina Kremyanskaya®, Haris Ali°, Gabriela
Hobbs’, Casey O’Connell®, Albert Assad®, Sue Erickson-
Viitanen®, Feng Zhou®, Timothy Burn®, Naval Daver®
"University of Kansas Medical Center, Kansas City, Roswell Park
Comprehensive Cancer Center, Buffalo, New York, *Memorial Sloan
Kettering Cancer Center, New York, 4Oregan Health & Science
University, Portland, Oregan, >Mount Sinai Hospital, New York, °City
of Hope Comprehensive Cancer Center, Duarte, "Massachusets General
Hospital, Boston, *University of Southern California, Los Angeles,
°Incyte Corporation, Wilmington, '*University of Texas MD Anderson
Cancer Center, Houston, United States

Abstract Content: Ruxolitinib improves outcomes in patients with
myelofibrosis (MF); however, suboptimal response may occur due to
persistent PI3K/AKT pathway activation despite continued JAK inhi-
bition. This phase 2 study (NCT02718300) evaluated optimal dosing
and efficacy of add-on parsaclisib, a potent, highly selective next-gen-
eration PI3K$ inhibitor, in patients with MF and suboptimal ruxoli-
tinib response.

Patients had primary/secondary MF, ECOG <2, and suboptimal
response (palpable spleen >10 c¢m below left subcostal margin
[LSM]; or palpable spleen 5-10 cm below LSM and active symp-
toms) after >6 months of ruxolitinib (5-25 mg BID; stable dose, >8
weeks). Patients remained on their stable ruxolitinib dose and were
randomized to add-on parsaclisib QD/QW (10 or 20 mg QD for 8
weeks and same dose QW thereafter) or parsaclisib QD (5 or 20 mg
QD for 8 weeks and 5 mg QD thereafter). The primary endpoint
was baseline-to-week-12 spleen volume change by MRI/CT; sec-
ondary endpoints were spleen length and symptom changes
(Myelofibrosis-Symptoms Assessment Form Total Symptom Score
[MFSAE-TSS]).

At data cut-off (1/20/2020), 33 patients received parsaclisib QD/
QW; 20 received QD (median treatment duration, 197 days; median
average daily doses: parsaclisib, 4.9 mg/day; ruxolitinib, 30.0
mg/day). Baseline median (range) spleen volume (cm®) was 2333
(327-5324) in QD/QW (n =30) and 1890 (434-3741) in QD
(n = 17); median MFSAF-TSS was 10.8 (n = 28) and 18.7 (n = 17).

In QD/QW and QD, median percent spleen volume change was
—2.3 (n=30) and —15.4 (n = 17) at week-12; —2.5 (n = 24); —25.4
(n =9) at week-24. See Table 1 for week-12 and week-24 spleen vol-
ume reductions. Median percent change in MFSAF-TSS at week-12
was —14.0 (n = 21) in QD/QW; —39.6 (n = 12) in QD.

Nonhematologic AEs were primarily grade 1/2. Grade 3/4 treat-
ment-related, nonhematologic AEs included disseminated tuberculo-
sis,  enteritis,  fatigue,  hypertension,  increased  alanine
aminotransferase, and increased aspartate aminotransferase in QD/
QW and stomatitis in QD. In QD/QW and QD, 6/33 and 6/20
patients had new-onset grade 3 thrombocytopenia; 7/33 and 0/20
patients had grade 4 thrombocytopenia; hemoglobin levels remained
steady during the study in both groups. Serious treatment-related
AEs were stomatitis, herpes zoster infection, varicella zoster infection,
and disseminated tuberculosis (each n = 1). No colitis/dose-limiting
diarrhea/rash occurred. In QD/QW and QD, 18/33 and 10/20
patients interrupted parsaclisib, and 4/33 and 4/20 interrupted rux-
olitinib for AEs.

Add-on parsaclisib showed efficacy in patients with MF experienc-
ing suboptimal ruxolitinib response; QD dosing appeared more effi-
cacious than QD/QW dosing. Combination therapy demonstrated
acceptable safety with limited grade 3/4 AEs and no dose-limiting
AEs.

Abstract Table:
Table 1. Spleen volume reduction at week 12 and 24 by parsa-
clisib dosing schedule.

Response Category, n (%) Daily/Weekly Dosing All Daily Dosing

Week 12 n = 30 n=17
>10% reduction 10 (33) 10 (59)
>25% reduction 1(3) 4 (24)
>35% reduction 0 1(6)

Week 24 n=20 n=14
>10% reduction 6 (20) 7 (50)
>25% reduction 4 (13) 5 (36)
>35% reduction 1(3) 1(7)
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Rampal Conflict with: Constellation, Incyte Corp., Celgene, Prome-
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Conflict with: Research Funding: Incyte Corp., Constellation, and
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Takeda, Pfizer, AbbVie/Genentech, and Novartis, M. Kremyanskaya:
None Declared, H. Ali Conflict with: Incyte Corporation, Conflict
with: Speakers Bureau: Incyte Corporation, G. Hobbs Conflict with:
Research support: Incyte Corp., Constellation, Bayer, Merck, Conflict
with: Scientific Advisory Boards: Novartis, Celgene/BMS, AbbVie,
Constellation, C. O’Connell Conflict with: Research Funding; Astex,
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nogi, A. Assad Conflict with: Employee and stock holder of Incyte
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BSH2021-OR-009

BCX9930, an oral factor D inhibitor for the
potential treatment of paroxysmal nocturnal
hemoglobinuria and other alternative pathway
mediated diseases, inhibits the alternative

pathway in healthy subjects

Matthew Davidson'*, Amanda Mathis', Stuart Mair?, Diane
Gesty-Palmer', Sylvia Dobo", Melanie Cornpropst', William
Sheridan’, Saritha Muppa®, Fugang Zhu?, Cynthia Parker®,
David Reynolds’, Jessica Best', Yarlagadda Babu?, Xilin
Chen?

lBioCryst Pharmaceuticals, Inc., Durham, United States, *Quotient
Sciences, Nottingham, United Kingdom, *BioCryst Pharmaceuticals,
Inc., Birmingham, United States

Abstract Content: BCX9930 is a potent and selective orally bioavail-
able inhibitor of factor D that has the potential to abrogate dysregu-
lation of the complement alternative pathway (AP), including
inhibition of both intravascular hemolysis and extravascular hemoly-
sis in paroxysmal nocturnal hemoglobinuria (PNH). This abstract
describes results from the completed single ascending dose (SAD)
and multiple ascending dose (MAD) evaluations of Study BCX9930-
101.

This was a first-in-human randomized, double-blind, placebo-
controlled evaluation of the safety, tolerability, pharmacokinetics
(PK), and pharmacodynamics (PD) of oral BCX9930 in healthy sub-
jects. Safety and tolerability were evaluated via clinical and laboratory
monitoring. Plasma concentrations of BCX9930 were measured using
a validated liquid chromatography-dual mass spectrometry assay; PD
effects were assessed using multiple assays, including inhibition of
stimulated AP activity in the AP-specific Wieslab assay.

A total of 56 subjects (n = 6 BCX9930 per cohort, n = 2 placebo
per cohort) were enrolled into 7 SAD cohorts, with doses ranging
from 10 to 2000 mg. A total of 96 subjects (n = 10 BCX9930 per
cohort, n =2 placebo per cohort) were enrolled into 8 MAD
cohorts, with doses ranging from 50 to 500 mg every 12 hours
(Q12h), and 1000 to 2000 mg every 24 hours (Q24h). The mean age
of all enrolled subjects was 34.9 years, and 52.0% were male.

BCX9930 was safe and generally well-tolerated at all SAD and
MAD dose levels. In Part 1, 32% (18/56) of subjects reported a treat-
ment-emergent adverse event (TEAE); all were mild. In Part 2, 59%
(57/96) of subjects reported a TEAE; of these, most (37/57; 65%)
reported only mild event(s). No serious adverse events, treatment-re-
lated grade 3 or 4 events, or clinically relevant laboratory abnormali-
ties were reported.

Following BCX9930 administration, exposure was approximately
linear and dose proportional across all evaluated doses. BCX9930
concentrations were within or above the anticipated therapeutic tar-
get range at 12 hours post-dose for SAD doses >300 mg and for
MAD doses >200 mg Q12h and >1000 mg Q24h at steady state.

The onset of AP suppression as observed in the AP-Wieslab assay
was rapid, occurring <1 hour after a single dose. Maximal suppres-
sion (>98% relative to predose levels) was achieved following SAD
doses >100 mg and for all MAD doses. The duration of suppression
was dose-dependent, with maximal suppression observed prior to
and for at least 1 dosing interval following the last dose at steady
state for MAD doses >200 mg Q12h and >1000 mg Q24h.

BCX9930 was safe and generally well-tolerated following SAD and

MAD in healthy subjects, with no serious adverse events or safety
signals across the dose range. BCX9930 administration resulted in
predictable plasma exposure across the evaluated dose range and
exhibited rapid, potent, and dose-dependent inhibition of AP activ-
ity. Doses >200 mg Q12h and >1000 mg Q24h achieved maximal
suppression of AP activity throughout the dosing interval. These
results support the further development of oral BCX9930 for treat-
ment of AP-mediated diseases such as PNH.
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maceuticals, Inc., A. Mathis Conflict with: BioCryst Pharmaceuticals,
Inc., S. Mair: None Declared, D. Gesty-Palmer Conflict with: Bio-
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ceuticals, Inc., S. Muppa Conflict with: BioCryst Pharmaceuticals,
Inc., F. Zhu Conflict with: BioCryst Pharmaceuticals, Inc., C. Parker
Conflict with: BioCryst Pharmaceuticals, Inc., D. Reynolds Conflict
with: BioCryst Pharmaceuticals, Inc., J. Best Conflict with: BioCryst
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BSH2021-OR-010

HUMAN erythroid progenitors are directly
infected bY SARS-CoV-2: implications for
emerging erythropoiesis in severe COVID-19

patients

Hector Huerga Encabo* and Haematopoietic Stem Cell
Laboratory (The Francis Crick Institute-Dominique Bonnet)
Abstract Content: We document here that intensive care COVID-19
patients suffer a profound decline in aemoglobin levels but show an
increase of circulating nucleated red cells, suggesting that SARS-CoV-2
infection either directly or indirectly induces stress erythropoiesis. We
show that ACE2 expression peaks during erythropoiesis and renders
erythroid progenitors vulnerable to infection by SARS-CoV-2. Early
erythroid progenitors, defined as CD34'CD117 °CD71'CD235a’, show
the highest levels of ACE2 and constitute the primary target cell to be
infected during erythropoiesis. SARS-CoV-2 causes the expansion of
colony formation by erythroid progenitors and can be detected in
these cells after two weeks of the initial infection. Our findings
constitute the first report of SARS-CoV-2 infectivity in erythroid
progenitor cells and can contribute to understanding both the clinical
symptoms of severe COVID-19 patients and how the virus can spread
through the circulation to produce local inflammation in tissues,
including the bone marrow.

Abstract Table:

Background: An aberrant increase of erythroid progenitors in circu-
lation have been reported in severe COVID-19 cases and correlates
with severity and mortality. The infectivity of SARS-CoV-2 in HSPCs
and more particularly in erythroid progenitors have not been charac-
terized. In this report, we have studied HSPCs and different ery-
throid progenitor populations to assess if they can be infected by
SARS-CoV-2.

Aims: Demonstrate that SARS-CoV-2 can infect erythroid progeni-
tors and disrupt erythropoiesis causing the aberrant increase of
nucleated red blood cells observed in severe COVID-19 patients.
Methods: Clinical data: A sample of 30 patients who were being trea-
ted for COVID-19 on intensive care units at King’s College Hospital;
RNAseq data import and analysis of ACE2 expression: RNAseq data-
set was downloaded from GSE118537; Isolation of mononuclear cells
from human cord blood, bone marrow and peripheral blood; Flow
cytometry analysis and cell sortingg mRNA quantification by RT-
qPCR; Immunostaining, confocal microscopy and immunofluores-
cence quantification of ACE2 and TMPRSS2; SARS-CoV-2 produc-
tion and infection; colony-forming unit (CFU) assay.

Disclosure of Interest: None Declared
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BSH2021-OR-011

Transfusion related mortality in the UK 2014-
2019

Simon Carter-Graham*, Shruthi Narayan', Jeni Davies',
Debbi Poles’

!SHOT, Serious Hazards of Transfusion (SHOT), Manchester, United
Kingdom

Introduction: Transfusion of blood components in the UK is gener-
ally safe and data during this six-year period shows the risk of death
as 0.85 per 100,000 components issued. Serious Hazards of Transfu-
sion (SHOT) is the UK independent haemovigilance scheme. Reac-
tions, errors and events related to transfusions of blood components
are reported to SHOT via an electronic reporting system. Non-infec-
tious causes continue to be the leading cause of transfusion related
deaths. Most of the incidents reported to SHOT were caused by
human errors, some of which resulted in death.

Aims: This review was undertaken to look at any changing trends
relating to transfusion related deaths in the UK which were reported
to SHOT.

Methods: A retrospective analysis was performed of all cases reported
to SHOT where patient death occurred in relation to transfusion of
blood products where the imputability was 1 (possibly related to
transfusion), 2 (probably related) and 3 (related) during the period
2014-2019.

In deaths related to TRALI (transfusion related acute lung injury),
TAD (transfusion associated dyspnoea), HTR (haemolytic transfusion
reactions) and IBCT (incorrect blood component transfused) the
implicated component was primarily red cells 19/25 (76.0%). In all
reports the patients had an average number of four co-morbidities
for example chronic anaemia, cardiac failure and renal impairment
amongst others.

Summary/Conclusions: Non-infectious complications, especially
TACO, continue to be the most common causes of transfusion
related deaths in the UK. The past six years has seen an upward
trend in reports of delay in transfusion with an average of 90.4 cases
reported each year. This changing trend may be attributed to
improved detection of errors and better reporting. Improving deci-
sion making in transfusion, monitoring patients receiving transfu-
sion, patient education, addressing factors contributing to errors,
building safer systems and continued vigilance are vital in improving
transfusion safety.

There are still improvements to be made with routine/elective
transfusions carried out within normal working hours, where delays
have occurred. The information suggests that great care needs to be
taken with all transfusions but especially in emergency transfusions
of male patients who are aged 70 years or over, have multiple co-
morbidities and are outside normal working hours (8 pm-8 am).
Several reports demonstrate that there are still misunderstandings
about activation of the MHP and robust procedures need to be in
place to prevent delays.

Abstract Table:

Category Deaths  Imputability 3  Imputability 2  Imputability 1 % of total deaths
Transfusion-associated circulatory overload (TACO) 48 4 22 22 39.0
Avoidable, delayed, under(over) transfusion (ADU) 40 4 12 24 32.5
Transfusion-associated dyspnoea (TAD) 11 0 1 10 9.0
Haemolytic transfusion reactions (HTR) 8 2 4 2 6.5
Uncommon complications of transfusion (UCT) 2 0 0 2 1.6
Transfusion-related acute lung injury (TRALI) 5 0 3 2 4.1
Transfusion-associated necrotising enterocolitis (TANEC) 4 0 0 4 3.3
Transfusion-transmitted infection (TTI) 3 1 1 1 2.4
Incorrect blood component transfused (IBCT) 1 0 1 0 0.8
Anti-D Ig administration error 1 0 1 0 0.8
Total 123 11 45 67 100%

Results: In the six years of data examined there were 123 deaths, an
average of 21.2 deaths per year from 14,771,126 components issued.
The main causes of death were TACO (transfusion associated circu-
latory overload) 48/123 (39.0%) and ADU (avoidable, delayed under
or over transfused) 40/123 (32.5%). Deaths occurred mainly in
patients between 70-90 years of age 74/123 (60.0%). Paediatric cases
accounted for 8/123 (6.5%) of deaths, most often due to TANEC
(transfusion associated necrotising enterocolitis) in pre-term neo-
nates.

Emergency/urgent transfusions in high stress/busy clinical areas
such as emergency departments, theatres and intensive care units
accounted for 73/123 (59.3%) of reports. There were 45/123 (36.5%)
routine/elective transfusions and 3/123 (2.4%) were unknown. There
were 35/123 (28.4%) delays in transfusion with 14/35 (40.0%)
involving MHP (major haemorrhage protocol). Poor communication
between the clinical and laboratory teams accounted for 25/32
(78.1%) of reports causing a delay in transfusion. Other errors
include under-transfusion and over- transfusion.

BSH2021-OR-012

Platelet transfusions for reversing the effects
of antiplatelet drugs at Oxford University
Hospital NHS Foundation Trust: a two-year
retrospective review

Michael Desborough®?+, Julie Staves’, Paolo Polzella’, Sue
Pavord’, Richard Siviter?, Mike Murphy'-?#

"Department of Clinical Haematology, Oxford University Hospitals
NHS Foundation Trust, “Radcliffe Department of Medicine, University
of Oxford, Neurocritical Care, Oxford University Hospitals NHS
Foundation Trust, "NHS Blood and Transplant, John Radcliffe
Hospital, Oxford, United Kingdom

Abstract Content: Introduction: British Society for Haematology
guidelines recommend consideration of tranexamic acid and 2-3
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Indication for platelet transfusion Neurosurgery Cardiac surgery Other All
Patients 108 (74%) 24 (17%) 13 (9%) 145
Platelet count (xlOg/L) 269 £ 116 186 + 69 237 £ 112 253+113
Platelet transfusions 183 (76%) 39 (16%) 18 (8%) 240
Platelet transfusions per patient 1.69 £ 0.57 1.63 £ 0.88 1.38 + 0.51 1.660.62
1 unit 46 (43%) 14 (58%) 8 (62%) 68 (47%)
2 units 57 (53%) 6 (25%) 5 (38%) 68 (47%)
3 or more units 5 (4%) 4 (17%) 0 9 (6%)
Tranexamic acid 29 (27%) 3 (13%) 9 (69%) 41 (28%)
Bleeding complications 7 (6%) 3 (13%) 2 (15%) 12 (8%)
Thrombotic complications 1 (1%) 0 2 (15%) 3 (2%)

adult doses platelets for reversal of antiplatelet drug effects in critical
bleeding or prevention of bleeding before emergency surgery.

Aim: To review platelet transfusion practice for reversal of antiplate-
let drugs at Oxford University Hospitals NHS Foundation Trust
(OUH), a large acute hospital trust with a tertiary neurosurgical
centre.

Methods: Retrospective review of all platelet transfusions over 24
months between 1 January 2019 and 31 December 2020, where the
indication was reversal of antiplatelet drug effect. Patients were
included if their primary reason for platelet transfusion was reversal
of antiplatelet drug effect and excluded if their platelet count was less
than 50 x10%/L.

Results: In total, 1671 patients received 7031 units of platelets at
OUH over 24 months. A total of 145 patients (9% of all patients
transfused with platelets) received 240 adult doses of platelets (3% of
all platelet transfusions) for reversal of antiplatelet drugs. 183/240
(76%) adult doses of platelets to reverse antiplatelet drug effect were
administered immediately prior to neurosurgery and 24/240 (17%)
for bleeding after cardiac surgery.

79/145 (54%) patients were taking single agent aspirin, 38/145
(26%) were taking single agent clopidogrel and 27/145 (19%) were
taking dual antiplatelet therapy. The indications for antiplatelet drugs
were: acute myocardial infarction or acute ischaemic stoke in the
preceding seven days 34/145 (23%), cardiovascular disease secondary
prevention 70/145 (48%), cardiovascular disease primary prevention
19/145 (13%), and 22/145 (15%) were taking antiplatelet drugs for
other reasons.

One adult dose of platelets was administered in 68/145(47%), two
adult doses for 68/145 (47%) and 3 or more adult doses for 9/145
(6%). 41/145 (32%) were given tranexamic acid. Antiplatelet drugs
were withheld for at least seven days after giving platelets in 94/145
(65%) cases.

12/145 (8%) patients had significant bleeding complications

despite platelet transfusion and 3/145 (2%) had thrombotic events
(one provoked deep vein thrombosis four days after platelet trans-
fusion for neurosurgery; one provoked pulmonary embolism ele-
ven days after platelet transfusion for an acute gastrointestinal
bleed; and one myocardial infarction 28 days after platelet transfu-
sion for a pulmonary haemorrhage). There were no transfusion
reactions.
Conclusion: There is considerable variation in platelet transfusion
practice for reversal of the effects of antiplatelet drugs. The efficacy and
safety of platelet transfusions prior to neurosurgery or for bleeding
after cardiac surgery is unknown. While the number of transfusions is
presently a small proportion of the total doses of platelets transfused,
evidence suggesting efficacy, or lack of efficacy, for platelet transfusions
before neurosurgery or for bleeding after cardiac surgery, would result
in significant changes in platelet prescribing practice.

Disclosure of Interest: M. Desborough Conflict with: Takeda and
Portola, Conflict with: Speaker fees for Takeda and Pfizer, J. Staves:
None Declared, P. Polzella: None Declared, S. Pavord: None
Declared, R. Siviter: None Declared, M. Murphy: None Declared
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Sorry | didn’t know — the perils of poor
handover in transfusion laboratories

Victoria Tuckley'*, Emma Milser', Shruthi Narayan’,
Jennifer Davies', Debbi Poles’

ISHOT Office, Serious Hazards of Transfusion, NHS Blood and
Transplant, Manchester, United Kingdom

Abstract Content: The Serious Hazards of Transfusion (SHOT)
haemovigilance scheme collects and analyses anonymised information
relating to serious adverse reactions and serious adverse events (SAE)
of blood transfusion reported in the United Kingdom. Miscommuni-
cation is frequently noted as a contributory factor in SHOT reports
and the importance of communication at handover is highlighted in
the Transfusion Handbook (2014). Shift work relies on effective
information transfer; however, multiple factors prevent safe and
effective handovers.

Laboratory incidents reported to SHOT from January 2015-
December 2019 were reviewed. Searches were performed with phrases
‘handover’ and ‘shift change’ and their derivatives. The number of
incidents containing these phrases was compared to number of inci-
dents reported in each category and the overall number of incidents
reported.

A total of 113/2267 (5.0%) laboratory incidents were related to
the handover, the largest yearly percentage 26/409 (6.4%) occurred
in 2017. Most involved transfusions in adults, 95/113 (84.1%) and
the majority suffered no or minor adverse outcome, 112/113
(99.1%), there were 0 deaths and 1 case of major morbidity (sensiti-
sation to K antigen in a patient of childbearing potential).

Incidents associated with handover were found in every SAE cate-
gory. Most were seen in the avoidable, delayed, undertransfusion cat-
egory, 25/233 (10.7%), followed by handling and storage errors, 28/
416 (6.7%). Most 47/113 (41.6%) errors occurred between 8 am and
8 pm and with routine requests 45/113 (39.8%).

Handover was contributory in 83/113 (73.5%) of cases and was
the main source of error in 30/113 (26.5%). Incidents were further
categorised as handover being insufficient, 78/113 (69.0%) or volume
of workload impacting handover between shifts, 17/113 (15.0%), and
in 15/113 (13.3%) of cases handover was improved as a corrective
action. Where insufficient, no handover was completed in 21/78
(26.9%), or was written, 12/78 (15.4%), verbal, 5/78 (6.4%) or other,
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5/78 (6.4%). However, this information was absent in the majority
of incidents 35/78 (44.9%).

Lack of clear communication at handover contributes to transfu-
sion errors, particularly delays. Information is being missed in many
urgent cases where communication may not be optimal due to stress
and panic. Errors are mostly noted during the routine hours with
suboptimal handovers between the shifts impacting transfusion
safety. Staffing challenges may also impact.

Documented handover is usual clinical practice, but data address-
ing handover in laboratories are sparse. This concept needs to be
embedded in the laboratory, as many cases show no handover at all,
an assumption that others will have same knowledge and a failure to
recognise the importance of information handed over.

Structured, standardised communication methods overcome bar-
riers and foster a safety culture. Communicating relevant informa-
tion, focus on goals and actions and prioritising urgent needs is
essential to reduce errors. Key questions to consider when developing
handover procedures and forming quality improvement initiatives
are:

-Who should be involved?

-When should it take place?

-Where should it occur?

-How should it happen?

-What needs to be handed over?

-Has this been appropriately actioned?
Disclosure of Interest: None Declared
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Re-audit of cell free foetal DNA (cffDNA) screen
to avoid administration of anti-D
immunoglobulin in RHD-negative pregnant
women with RHD-negative foetus

Nehal Joshi', Sarah Bassiony'*, Aruni Mathyalakan', Taku
Sugai’

'Heamatology, Hillingdon Hospital, London, United Kingdom

Abstract Content: Since the 1970s anti-D immunoprophylaxis has
been given to prevent RHD isoimmunisation in all RHD-negative
mothers. In 2014, a pivotal pilot study in the South West of England
recommended cffDNA testing to all RHD-negative women at around
16 weeks gestation to avoid exposure to Anti-D when the foetus is

Abstract Table:

predicted to be RHD negative. However, more recent meta-analysis
identified a false negative rate (incorrectly classes as RHD negative)
in 0.34% of cases, highlighting the importance of checking RHD sta-
tus of cord blood at birth. In false negative cases, a Kleihauer test
should be performed and anti-D immunoglobulin be administered
to avoid RHD isoimmunisation of the mother. cffDNA testing was
implemented in Hillingdon Hospital NHS Trust in March 2017. In
2019, a retrospective audit between March 2018 and May 2019
showed that 26.1% of predicted RHD-negative foetus did not have
cord blood testing to confirm RHD status at birth.

These results was highlighted as a patient safety issue and casa-
caded to relevant stakeholders by the obstetrics and gynaecology
audit lead, unfortunately, they could not be formally presented due
to the COVID-19 pandemic. To assess improvement after this inter-
vention, further retrospective data were collected from all neonates
born between April and September 2020 in The Hillingdon Hospital
NHS Trust. Cord blood results of RHD-negative mothers were col-
lected from WINPATH, Sunquest ICE. Miscarriages and deliveries in
alternative hospitals were excluded.

A total of 202 RHD-negative women were identified (Table 1).
Of these pregnant women, 118 (59.4%) were identified as carrying
RHD-positive foetuses, 65 (32.2%) identified as carrying RHD-nega-
tive foetuses and 19 (9.4%) had inconclusive RHD status on cffDNA
screen. There was one false positive result, where RHD status was
positive on cffDNA and negative on cord blood. Cord blood testing
for RHD status was performed in 91% of pregnant women carrying
RHD-negative foetuses according to cffDNA screen, compared with
only 74% in the first audit cycle.

Since the first audit cycle, the multi-disciplinary approach to
change practice has resulted in marked improvement (17%) in cord
blood testing in RHD-negative mothers to confirm the cffDNA
result. Six cases with RHD-negative results on cffDNA were still not
confirmed with cord blood testing. Although these cases are few, it
could lead to potentially hazardous consequences, and so the reasons
behind these situations occurring need to be explored further. Also,
RHD-positive mothers do not require cord blood testing to confirm
cffDNA (only a Kleihauer) and this is a potential cost saving which
should be highlighted to the obstetric and midwifery team. Overall,
the results are very promising; however, it is important to note that
the second PDSA (plan, do, study, act) cycle has a much smaller
sample size than the original. Further investigations into barriers to
achieving 100% compliance is required to ensure no cases of poten-
tial maternal isoimmunisation are missed.

Table 1. Results of first and second audit cycle after intervention to increase confirmation of RHD status with cord blood at delivery.

March 2018- April 2019

April — September 2020

Total number of patients

RHD positive on cffDNA

RHD positive confirmed on cord blood (%)
RHD negative on cffDNA

RHD negative confirmed on cord blood (%)
Inconclusive/unavailable cffDNA testing
Inconclusive results cord bloods checked (%)

433 202
261 118

225 (86%) 116 (98%)
149 65

110 (74%) 59 (91%)
23 19

20 (87%) 17 (89%)

Disclosure of Interest: None Declared
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Effectiveness of goal-directed therapy versus
massive transfusion protocol in a tertiary care

center in South India

Arun V. J*, Ramesh Bhaskaran, Aboobacker Rafi, Susheela
Innah, Divya Venugopal

Abstract Content: The aim of the study is to compare the blood
component utilization, morbidity & mortality in patients managed
by an institutional massive transfusion protocol (MTP) versus goal-
directed therapy (GDT) using Rotational thromboelastometry
(ROTEM).

A comparative study was done, wherein the retrospective data
were collected from the institutional MTP registry and compared
with prospective data of patients managed by GDT using ROTEM.

Massive transfusion was defined as per standard guidelines. Goal-
Directed therapy was as per the temogram from ROTEM, Which
shows clear indication for transfusion of FFP, Platelet, or cryoprecip-
itate. Red cell transfusion is based on clinical and other lab parame-
ters.

Data pertaining to patient demographics, mode of admission,
indication for massive transfusion, blood component usage, morbid-
ity, and mortality were collected and analysed.

The study population comprised a total of 122 patients (61 in
each protocol). The mean age of patients managed by MTP and
GDT was 33.36 and 46.52 years, respectively. There was no statistical
difference in gender, criteria of admission among the comparison
groups.

MTP was activated for PPH, trauma and surgery at a rate of
45%, 36.1% and 11.5%. Goal-directed Therapy was initiated mainly
for trauma, surgery, PPH and snake bite at a rate of 42.6%, 23%,
19.7% and 4.9% respectively. There was a significant reduction in
blood component utilization for PRBC, FFP & platelet(P < 0.05) in
GDT, but cryoprecipitate utilization remained the same.

There was a significant reduction in morbidity measured as length
of hospital stay (Sig=0.038) for patient managed by GDT (9.39 days)
in comparison to those managed by MTP (17.05 days). There was
no statistical difference in mortality among the comparison groups.

From the data we were able to conclude that Goal-directed ther-
apy shows a significant reduction in blood component utilization
and morbidity without a significant change in mortality among
patients in this study. GDT has the potential to impact the care of
critically ill patients in many ways, but current evidence for their use
is limited. Further high-quality research, including randomized con-
trolled trials are needed to elucidate the role of GDT.

Abstract Table:

MTP GDT
PRBC 6.92 £ 2.96 3.75 £ 2.23*
FFP 6.56 £ 2.75 2.38 + 2.37*
RDP 6.46 £ 2.71 0.97 £ 2.05*
CRYO 6.89 £ 5.34 6.15 £ 5.944
TOTAL 26.82 £ 11.33 13.25 + 8.62*
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CARTITUDE-1: Phase 1b/2 study of
ciltacabtagene autoleucel in relapsed/

Refractory multiple myeloma
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Abstract Content: Ciltacabtagene autoleucel (cilta-cel) is a chimeric
antigen receptor T (CAR-T) cell therapy with 2 B-cell maturation
antigen—targeting single-domain antibodies designed to confer avid-
ity. We present updated phase 1b data and initial phase 2 data from
the CARTITUDE-1 study (NCT03548207).

Eligible patients (pts) had multiple myeloma (MM) per Interna-
tional Myeloma Working Group (IMWG) criteria, measurable dis-
ease, received >3 prior regimens (or double refractory to a
proteasome inhibitor and immunomodulatory drug), and received
an anti-CD38 antibody. Bridging therapy was permitted after aphere-
sis. After cyclophosphamide 300 mg/m® and fludarabine 30 mg/m’
lymphodepletion over 3 days, a single cilta-cel targeted dose of
0.75x10° (0.5-1.0x10°) CAR+ viable T cells/kg was infused. Primary
objectives were to characterize the safety and establish the recom-
mended phase 2 dose of cilta-cel (phase 1b) and to evaluate efficacy
(phase 2). Response was assessed per IMWG criteria and minimal
residual disease (MRD) by next-generation sequencing. Adverse
events (AEs) were graded using CTCAE v5.0. Cytokine release syn-
drome (CRS) was graded by Lee et al (Blood 2014) and neurotoxicity
by CTCAE in phase 1b and by American Society for Transplantation
and Cellular Therapy (ASTCT) criteria in phase 2. In this combined
analysis, Lee et al and CTCAE were mapped to ASTCT criteria for
CRS and immune effector cell-associated neurotoxicity syndrome,
respectively.

As of 20 May 2020, 97 pts with relapsed/refractory MM received
cilta-cel (29 in phase 1b; 68 in phase 2). Median follow-up was 8.8
mo (1.5-20.4). Median prior lines of therapy (LoT) was 6 (3-18);

83.5% were penta-exposed, 87.6% triple-refractory, 41.2% penta-re-
fractory, and 97.9% refractory to last LoT. Overall response rate per
independent review committee (primary endpoint) was 94.8% (95%
CI 88.4-98.3); 55.7% had stringent complete responses, 32.0% had
very good partial responses, and 7.2% had partial responses. All pts
had reduction in M-protein. Median time to first response was 1.0
mo (0.9-5.8; 80.4% <1.0 mo), and median time to >complete
response was 1.8 mo (0.9-12.5; 74.1% <3.0 mo); responses deepened
with time. Median duration of response was not reached (NR). Of
52 MRD-evaluable pts, 94.2% were MRD-negative at 107°. The 6-
mo progression-free survival (PES) and overall survival (OS) rates
(95% CI) were 87.4% (78.9-92.7) and 93.8% (86.7-97.2), respec-
tively; median PFS and OS were NR. Ten deaths occurred during the
study: 6 related and 2 unrelated AEs (CRS/hemophagocytic lympho-
histiocytosis, neurotoxicity, respiratory failure, sepsis, septic shock,
pneumonia, lung abscess, and acute myelogenous leukemia [n =1
each]), and 2 from progressive disease. AEs (>70% of pts) were CRS
(94.8%; grade [gr] 3/4 4.1%), neutropenia (90.7%; gr 3/4 90.7%),
anemia (81.4%; gr 3/4 68.0%), and thrombocytopenia (79.4%; gr 3/4
59.8%). Median time to CRS onset was 7.0 d (1-12) and median
duration 4.0 d (1-27, excluding n = 1 with 97 d). 20.6% of pts had
CAR-T cell-related neurotoxicity (gr 3/4 10.3%). Cilta-cel CAR+ T
cells showed peak peripheral expansion at 14 d (9-43). Among pts
with 6-mo individual follow-up, 67% had cilta-cel CAR+ T cells
below the level of quantification (2 cells/pl) in peripheral blood.
Preliminary phase 1b/2 data from CARTITUDE-1 indicate a sin-
gle low-dose infusion of cilta-cel leads to early, deep, and durable
responses in heavily pretreated pts with MM with safety consistent
with LEGEND-2.
Disclosure of Interest: D. Madduri Conflict with: Consultancy/
Honoraria (Foundation Medicine, AbbVie, Celgene, Takeda, Jans-
sen), Conflict with: Consultancy/Honoraria/Advisory Committees/
Speakers Bureau (GSK, Legend, Kinevant), J. Berdeja Conflict with:
Research Funding and/or Consultancy (Vivolux, AbbVie, Acetylon,
Bluebird, Cellularity, Constellation, CURIS, EMD Serono, Genentech,
Glenmark, Kesios, Lilly, Novartis, Poseida, Teva, Amgen, BMS, Cel-
gene, CRISPR Therapeutics, Janssen, Takeda, Bioclinica, Karyoharm,
Kite Pharma, Legend, Prothena, Servier), S. Usmani Conflict with:
Consultancy, Honoraria, Speaking Fees, and/or Research Funding
(Amgen, Takeda, Janssen, BMS/Celgene, Sanofi, AbbVie, SkylineDX,
Seattle Genetics, Merck, GSK, Incyte, Pharmacyclics, Array Bio-
pharma), A. Jakubowiak Conflict with: Consultancy/Honoraria, and/
or Membership on Board of Directors/advisory committees (AbbVie,
Amgen, BMS/Celgene, GSK, Janssen, Karyopharm, Sanofi, Adaptive,
Juno), M. Agha: None Declared, A. Cohen Conflict with: Consul-
tancy (AstraZeneca, BMS, Celgene, Genentech, GSK, Janssen, Seattle
Genetics, Takeda), Conflict with: Research funding (GSK, Novartis),
A. K. Stewart Conflict with: Honoraria/Advisory Committees (Jans-
sen, BMS, Sanofi-Aventis, GSK, Tempus, Inc., Genomics England
LLC), P. Hari Conflict with: Consultancy/honoraria/research funding
(Celgene, Takeda, BMS, Spectrum, Janssen, Kite, AbbVie, Amgen,
Sanofi), Conflict with: Current equity holder (Cell Vault), M. Htut
Conflict with: Employee (City of Hope Medical Center), E.
O’Donnell: None Declared, N. Munshi: None Declared, D. Avigan:
None Declared, A. Deol Conflict with: Consultancy (Kite, Novartis),
A. Lesokhin Conflict with: Consultancy/Honoraria/Research Funding
(BMS), Consultancy/Honoraria (GenMab, Juno, Takeda), Conflict
with: Research Funding (Genentech, Janssen), Conflict with: Patents/
Royalties (Serametrix), I. Singh Conflict with: Employee at the time
of study (Janssen), E. Zudaire Conflict with: Employee (Janssen), T.-
M. Yeh Conflict with: Employee (Janssen), A. Allred Conflict with:
Employee (Janssen), Y. Olyslager Conflict with: Employee (Janssen),

16 © 2021 The Authors. British Journal of Haematology © John Wiley & Sons Ltd

British Journal of Haematology, 2021, 193, (Suppl. 1), 3-45



A. Banerjee Conflict with: Employee (Janssen), J. Goldberg Conflict
with: Employee (Janssen), J. Schecter Conflict with: Employee (Jans-
sen), C. Jackson Conflict with: Employee (Janssen), W. Deraedt Con-
flict with: Employee (Janssen), S. H. Zhuang Conflict with: Employee
(Janssen), J. Infante Conflict with: Employee (Janssen), D. Geng
Conflict with: Employee (Legend Biotech), X. Wu Conflict with:
Employee (Legend Biotech), M. Carrasco-Alfonso Conflict with:
Employee (Legend Biotech), M. Akram Conflict with: Employee
(Legend Biotech), F. Hossain Conflict with: Employee at the time of
study (Legend Biotech), S. Rizvi Conflict with: Employee (Legend
Biotech), F. Fan Conflict with: Employee (Legend Biotech), S. Jagan-
nath Conflict with: Consultancy (BMS, Janssen, Merck, Karyopharm,
Legend Biotech, Sanofi, Takeda), Y. Lin Conflict with: Consultancy
and/or Research Funding (Novartis, Juno, Legend BioTech, Gamida
Cells, Sorrento, Vineti, Kite, Janssen, Celgene, Bluebird Bio, Merck,
Takeda), T. Martin Conflict with: Research Funding (Janssen)

BSH2021-OR-017

Iberdomide in combination with
dexamethasone and daratumumab or
bortezomib in patients with relapsed/
Refractory multiple myeloma: first results from
the CC-220-MM-001 study

Niels W. C. J. van de Donk’, Rakesh Popat?*, Jeremy
Larsen?, Monique C. Minnema®, Sundar Jagannath®, Albert
OriolS, Jeffrey A. Zonder’, Paul G. Richardson®, Paula
Rodriguez Otero®, Ashraf Z. Badros'®, Edward
Stadtmauer'’, Sara Bringhen'?, Erica Campagnaro'3, David
S. Siegel', Barbara Gamberi'®, Mercedes Gironella Mesa'®,
Pieter Sonneveld'’, Tuong Vi Nguyen'®, Antonia Di Micco™®,
April Sorrell'®, Min Chen'®, Michael Amatangelo®®,
Elisabeth Kueenburg'®, Sagar Lonial?°

!Amsterdam University Medical Center, VU Amsterdam, Department
of Hematology, Cancer Center Amsterdam, Amsterdam, Netherlands,
°NIHR UCLH Clinical Research Facility, University College London
Hospitals NHS Foundation Trust, London, United Kingdom, 3May0
Clinic, Scottsdale, AZ, United States, *Department of Hematology,
University Medical Center Utrecht, Utrecht University, Utrecht,
Netherlands, >The Mount Sinai Hospital, New York, NY, United
States, ®Institut de Recerca contra la Leucémia Josep Carreras and
Institut Catala d’Oncologia, Hospital Germans Trias i Pujol, Badalona,
Spain, ’Karmanos Cancer Institute, Detroit, M1, ®Dana-Farber Cancer
Institute, Boston, MA, United States, °Clinica Universidad de Navarra,
CIMA, IDISNA, CIBERONC, Pamplona, Spain, '°The University of
Maryland Marlene and Stewart Greenebaum Comprehensive Cancer
Center, University of Maryland Medical Center, Baltimore, MD,
"University of Pennsylvania, Philadelphia, PA, United States,
Myeloma Unit, Division of Hematology, University of Torino,
Azienda Ospedaliero-Universitaria Citta della Salute e della Scienza di
Torino, Turin, Italy, 13Michigan Medicine Hematology Clinic,
University of Michigan Rogel Cancer Center, Ann Arbor, MI,
“Division of Multiple Myeloma, John Theurer Cancer Center,
Hackensack University Medical Center, Hackensack, NJ, United States,
Hematology Unit, AUSL-IRCSS, Reggio Emilia, Italy, '°Hospital Vall
d&’Hebron, Barcelona, Spain, '’ Erasmus Medical Center, Rotterdam,
Netherlands, '®Bristol Myers Squibb, Princeton, NJ, United States,
Celgene International Sarl, a Bristol-Myers Squibb Company, Boudry,

Lymphoma, CLL and Myeloma

with relapsed/refractory multiple myeloma (RRMM)
(NCT02773030). Preclinically, IBER has marked synergistic tumorici-
dal and immune-stimulatory effects in combination with bortezomib
(BORT) or daratumumab (DARA). Here, we present results from
the IBER+DARA+dexamethasone (DEX) (IberDd) and IBER+-
BORT+DEX (IberVd) cohorts.

Eligible pts had experienced disease progression <60 days of last
MM therapy, and received >2 prior regimens in the IberDd cohort
and >1 prior regimen in the IberVd cohort, containing lenalidomide
or pomalidomide, and a proteasome inhibitor (PI). Escalating oral
doses of IBER were given in the IberDd cohort on Day (D)1-21, and
in the IberVd cohort on D1-14 of each 21-D cycle. DEX was given
weekly. Primary objectives were to evaluate maximum tolerated dose
(MTD), recommended phase 2 dose (RP2D), and safety; preliminary
efficacy was also assessed. Immune profiling was evaluated by flow
cytometry from pt peripheral blood.

As of 18 Jun, 2020, 19 pts had received IberDd and 21 pts IberVd.
Baseline characteristics are shown (Table); exposure to prior regi-
mens was heterogeneous. IBER doses ranged from 1.0mg to 1.6mg;
MTD/RP2D was not reached in either cohort. Median cycles received
was 5 (1-14) and 4.5 (1-17), median follow-up was 5 (0-14) and 3
(0-11) months, and 10 (53%) and 13 (62%) pts continued on treat-
ment, with IberDd and IberVd, respectively.

Grade (G) 3—4 treatment-emergent adverse events (TEAEs) were
reported in 14 (78%) and 13 (65%) pts, with IberDd and IberVd,
respectively. Most frequent G3—4 TEAEs of interest included neu-
tropenia (50%), leukopenia (22%), and anaemia (22%) with IberDd;
neutropenia (20%) and thrombocytopenia (20%) with IberVd. Neu-
tropenia was managed with G-CSF. 1 pt (IberDd; 1.2mg) had G4
neutropenic sepsis. Occurrence of G3—4 non-haematological TEAEs
was low. 1 pt had G2 infusion-related reaction with IberDd, and 3
pts G1-2 peripheral neuropathy with IberVd. 6 (33%; IberDd) and 4
(20%; IberVd) pts had IBER dose reductions.

With IberDd, overall response rate (ORR) was 35% across dosing
groups (2 very good partial responses [VGPRs], 4 partial responses
[PRs]); clinical benefit rate (CBR) was 47% and disease control rate
(DCR) 88%. With IberVd, ORR was 50% (1 complete response, 3
VGPRs, 6 PRs); CBR was 65% and DCR 85%. Responses were
observed irrespective of DARA- and BORT-refractoriness, median
time to response was 4.1 (4.1-12.0) and 4.9 (3.0-13.1) weeks, with
IberDd and IberVd, respectively.

In both cohorts, dose-dependent decreases in B cells and increases
in activated and differentiated T cells were observed with immune
profiling. Except for reductions in CD38+ T cells in the IberDd
cohort, findings were similar with IBER+DEX.

In heavily pre-treated pts with RRMM, IberDd and IberVd
showed a favorable tolerability profile, with promising clinical activ-
ity, even among pts refractory to the last prior regimen and previ-
ously exposed to immunomodulatory agents, Pls, and anti-CD38
monoclonal antibodies. IBER+DEX is pharmacodynamically active in
triplet combination, as confirmed by immune-profiling data. These
findings support further development of IBER-based regimens in
MM.

This abstract was previously published in van de Donk NWC]J,
et al. Blood 2020;136(suppl 1):16-17.

Abstract Table: Baseline characteristics, prior therapies, and
refractory status

Switzerland, ZOWinship Cancer Institute, Emory University, Atlanta, IberDd IberVd

GA, United States (n=19) (n=21)
Abstract Content: CC-220-MM-001 is a phase 1/2 study evaluating Age, m.edial? (.rjdnge.), years 66 (40-77) 65 (47-81)
dose escalations of Iberdomide (IBER; CC-220), an oral, potent Time smce initial diagnosis, 8.0 (3.4-19.1) 7.6 (3.0-16.0)
novel cereblon E3 ligase modulator (CELMoD) agent, with different median (range), years

treatment combinations in independent cohorts, in patients (pts)
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Abstract Table. (Continued)

IberDd IbervVd
(n=19) (n=21)
Presence of EMP, n (%) 3 (15.8) 4 (19.0)
ISS at study entry, n (%)
Stage T 11 (57.9) 12 (57.1)
Stage 11 5 (26.3) 9 (42.9)
Stage III 2 (10.5) 0
Prior therapies, median (range) 4 (2-12) 6 (1-14)
ASCT, n (%) 16 (84.2) 17 (81.0)*
LEN, 1 (%) 19 (100) 21 (100)
POM, n (%) 14 (73.7) 16 (76.2)
BORT, n (%) 19 (100) 20 (95.2)
CFZ, n (%) 14 (73.7) 11 (52.4)
DARA, 1 (%) 13 (68.4) 17 (81.0)
Anti-BCMA, n (%) 2 (10.5) 2 (9.5)
>8 prior regimens, n (%) 4 (21.1) 3 (14.3)
Anti-CD38 mAb-refractory, n (%) 12 (63.2) 16 (76.2)
DARA, 1 (%) 12 (63.2) 15 (71.4)
Pl-refractory, n (%) 14 (73.7) 16 (76.2)
BORT, n (%) 8 (42.1) 9 (42.9)
IMiD-refractory,” 1 (%) 18 (94.7) 16 (76.2)
Quad-class refractory, n (%) 11 (57.9) 10 (47.6)

ASCT, autologous stem cell transplant; BCMA, B-cell maturation
antigen; BORT, bortezomib; CFZ, carfilzomib; DARA, daratumumaby;
DEX, dexamethasone; EMP, extramedullary plasmacytoma; IberDd,
IBER+DARA+DEX; IberVd, IBER+BORT+DEX; ISS, International
Staging System; IMiD, immunomodulatory drug; LEN, lenalidomide;
mAb, monoclonal antibody; POM, pomalidomide.

4 patients received both autologous and allogenic stem cell trans-
plant; "Defined as refractory to LEN or POM; “Defined as refractory
to >1 IMiD, 1 PI, 1 anti-CD38 mAb, and 1 glucocorticoid.
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Abstract Content: Autologous stem cell transplant (ASCT) following
induction chemotherapy remains standard in suitable newly
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diagnosed patients with multiple myeloma (MM). Treatment strate-
gies have evolved over time including the introduction of tandem
ASCT for genetically defined high-risk myeloma. Individual high-risk
genetic abnormalities confer poorer overall survival (OS) and pro-
gression-free survival (PFS), but Boyd (2012) showed that combina-
tions of high-risk lesions were more informative in identifying high-
risk disease.

A retrospective review of outcomes following ASCT for myeloma
at University Hospital Southampton (UHS) was conducted, focusing
on age and genetics. A database of 651 myeloma and plasma cell leu-
kaemia patients treated with ASCT between 2002 and 2019 was col-
lated and analysed for OS. Genetic results were present for 319
patients. 187 patients had additional data available for chart review
to determine PFS. Fluorescence in situ hybridisation on CDI138
selected bone marrow plasma cells from diagnosis and/or relapse was
performed at Wessex Regional Genetics Laboratory to identify high-
risk abnormalities t(4;14), t(14;16), t(14;20), del(1p), gain(lq) and
del(17p). If only relapse results were available, any IgH translocations
detected were assumed present at diagnosis.

629 patients had their first ASCT at UHS. 389 (61.8%) were male
and 240 (38.2%) were female. Median age at first ASCT was 61.9
years (range 20.9-76.4 years) which increased from 58.6 in 2002—
2004 to 63.2 in 2015-2019. 61 were 70 years or older.

Outcomes were compared between treatment eras. Median OS
from date of ASCT increased from 6.28 years [95% CI: 4.77-8.22]
for patients treated in 2002-2009 to 8.77 years [95% CI: 7.90-not
reached (NR)], P = 0.007, for patients treated in 2010-2019. Median
PFS from ASCT increased from 1.85 [95% CI: 1.51-2.20] to 3.12
years [95% CI: 2.53-3.70], P = 0.004, between the same time peri-
ods.

Age at ASCT had no significant effect on OS or PFS from ASCT,
neither when comparing patients aged 60 and over to those under
60 nor when comparing patients aged 70 and over to those under
70. Transplant-related mortality (TRM) did not differ between those
aged 70 and over compared to those less than 70 years, with TRM
for the cohort being 1.45%.

A significant difference was found between patients with two or
more high-risk genetic abnormalities compared to those with none,
with decreases in median OS from ASCT from 11.25 [95% CI: 8.48-
NR] to 3.03 years [95% CI: 2.52-6.06], P < 0.001, and in median
PES from ASCT from 3.12 [95% CI: 2.40-4.42] to 1.85 years [95%
CI: 0.99-NR], P =0.013. However, no significant difference was
found between patients with one high-risk abnormality compared to
those with none.

No significant difference in OS or PFS was found between
patients receiving tandem ASCT for high-risk myeloma (del(17p) or
2+ high-risk markers) compared to those receiving a single ASCT,
though follow-up is short.

In conclusion, this analysis demonstrates the improvements in

ASCT outcomes over time. ASCT outcomes are not affected by age,
but there is no standard approach to optimally select more elderly
patients. Importantly, this also provides real-world validation of clin-
ical trial data indicating poor outcomes with two or more high-risk
abnormalities and the need to evaluate alternate strategies such as
tandem ASCT or those explored in clinical trials such as MUK9.
However, a single adverse genetic marker may not be sufficient rea-
son to change treatment strategy.
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Abstract Content: Improving our understanding of routine clinical
practice and the effectiveness of new agents outside the clinical trial
setting is becoming increasingly important in multiple myeloma
(MM) treatment. The ‘Use Via Early Access to Ixazomib’ (UVEA-
IXA) study evaluated patients (pts) treated with ixazomib (ixa), the
first oral proteasome inhibitor (PI), via an Early Access Programme
(EAP) in the Czech Republic, Greece, Hungary, Italy, Slovakia, Slove-
nia, Spain and United Kingdom (UK). Ixa was available in Europe
via the EAP from Nov 2015 until European approval (based on
TOURMALINE-MMI1 study results; Moreau NEJM 2016) in Nov
2016. We report overall data from the second interim analysis of
UVEA-IXA; data from 78 UK pts with two or three prior lines of
therapy will be included for presentation.

The UVEA-IXA observation period comprised a retrospective
chart review from ixa therapy initiation in the EAP and a 1-year (yr)
prospective follow-up period, with quarterly data capture. Eligible
pts were in biochemical and/or symptomatic relapse after 1-3 prior
lines of therapy, had not received anti-MM therapy for >3 cycles (ex-
cept steroids) at the start of ixa therapy and had an Eastern Cooper-
ative Oncology Group performance status (ECOG PS) of 0-2.
Lenalidomide (len)- or PI- refractory pts were excluded. The primary
endpoints were response and progression-free survival (PFS).

At data cut-off (22 May 2020), 302 of 359 enrolled pts were
evaluable; 55% were male; median age at enrolment was 68 yrs
(range 36-92), 39% aged >70 yrs. At the start of ixa therapy, 36/117
(31%; unknown: n = 185) pts had International Staging System
(ISS) stage III disease and 61/301 (20%; unknown: n = 1) had an
ECOG PS of 2. Of all 302 evaluable pts, 60% had >1 comorbidity,
including hypertension (26%), renal disease (23%) and diabetes
(10%). Median time from MM diagnosis was 37.0 months (mos;
range 4.9-231.7); 39%, 43% and 18% of pts had received 1, 2 and 3
prior lines of therapy, respectively. The median observation period
among 295 pts with available data was 24.9 mos (range 0.2-49.3).
Pts received ixa for a median of 10.8 mos (range 0.2-49.3); most pts
also received len (97%) and dexamethasone (96%). The overall
response rate (ORR) was 60% and median PFS (mPFS) was 15.6
mos; in pts with 1 or >2 prior lines of therapy, mPFS was 20.0 and
13.6 mos, respectively (Table). Ixa doses were reduced in 57/302
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(19%) pts and ixa was discontinued in 219/302 (73%) pts (not
recorded: n = 11). Reductions were due to adverse events (AEs) in
42/302 (14%) pts; pts discontinued ixa due to PD (32%)/AEs (16%)/
loss or lack of response (10%). In 187 pts who received >4 cycles of
ixa, rates of any-grade (G) and G>3 AEs were 60% and 33%; the
most common any-G AEs were diarrhoea and thrombocytopenia
(14% each); the most common G>3 AE was thrombocytopenia
(6%).

We demonstrate that ixa-based therapy is effective and tolerable
outside the clinical trial setting. Outcomes appeared more favourable
in pts with 1 versus >2 prior lines of therapy. Compared with
TOURMALINE-MMI1 pts (ixa arm; ORR 78%, mPFS 20.6 mos),
UVEA-IXA pts had higher rates of ECOG PS 2 (20 vs. 5%) and ISS
stage III MM (31 vs. 12%), and had received more prior lines of
therapy (61 vs. 38% had >2). The most common AEs were gastroin-
testinal and hematologic, in line with the well-characterised safety
profile of ixa, although data are not directly comparable with clinical
trial safety data due to the retrospective/infrequent prospective col-
lection schedule.

Abstract Table:

Table. Best response* to ixa-based therapy and PFS' for pts
receiving ixa-based therapy within the EAP, for all evaluable pts
and by number of prior lines of therapy.

All evaluable >2 prior

Best response, % pts 1 prior line  lines
n =275 n =109 n = 166
ORR 60 64 57
>Very good partial 29 37 23
response (VGPR)
Complete response 12 17 8
VGPR 17 19 16
Partial response 31 28 34
PFS n =296 n =114 n =182
Events, n 199 72 127
Median PFS 15.6 20.0 13.6
(95% confidence (11.8-20.0) (12.5-272)  (10.0-18.1)

interval), mos

*Response was evaluated per International Myeloma Working
Group criteria; data collection ongoing for n =27 pts. "From ixa
therapy initiation in the EAP to first documented disease progres-
sion/death during the observation period; invalid time or censoring
values were deleted for n = 6 pts as last observation date was not
available.
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Abstract Content: Plasma cell disorder (PCD) patients are extremely
vulnerable to SARS-CoV-2 infection. Mortality in a large cohort of
patients with plasma cell disorders was reported at 33%. The roll-out
of COVID-19 vaccines is welcomed; however, there is no informa-
tion on immune responses to vaccination in these B-cell malignancy
patients who suffer with disease-related impaired humoral and cellu-
lar immunity, compounded by receipt of repeated rounds of
immunosuppressive therapy, and are known to mount suboptimal
antibody response to influenza vaccination. Possible negative impact
of concurrent systemic anti-cancer therapy (SACT) is a further
source of concern. We aimed to investigate the SARS-CoV-2 anti-
body response in PCD patients, relationship with symptomatic infec-
tion, PCD characteristics and receipt of SACT.

SARS-CoV-2 antibody screening with the Elecsys Anti-SARS-CoV-2
assay (Roche Diagnostics, Basel, Switzerland), a semi-quantitative assay
of IgG and IgM against the nucleocapsid (N) antigen was introduced
for PCD patients at our institution in July 2020. Clinical information
was retrieved from medical records. Patients with unexpected positive
antibody tests were asked about possible exposure to SARS-CoV-2
and previous symptoms of COVID-19 infection.

Two-hundred and forty-three PCD patients had at least one anti-
body test. Twenty-six (10.7%) patients tested positive; 12 were
patients with known PCR-swab positive COVID-19 disease. In a sep-
arate but overlapping cohort, 41 patients had PCR confirmed
COVID-19 disease; 20 patients had antibody tests, and 12 (60%)
seroconverted. Median time from positive PCR test to positive anti-
body test was 86.5 days (range 22-256) and 30.5 days (range 5-176
days) in antibody negative patients (included table). Of the 14
(6.3%) screening antibody positive patients with no positive PCR
test, 11 (79%) patients had symptomatic multiple myeloma (MM)
and 3 had plasmacytomas. Median time since MM diagnosis was 32
months (range 6-233), with median of one (range 0-3) previous line
of treatment. Seven (50%) patients were on SACT (including ixa-
zomib, pomalidomide, lenalidomide and dexamethasone) throughout
their possible exposure to positive antibody test, with no interrup-
tion to their treatment. Two patients recalled symptoms of cough,
high temperature, loss of taste and smell. Twelve (85.7%) described
no symptoms. Of these, three lived with relatives who developed
symptoms or tested PCR-positive for COVID-19, one has school-
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aged children and two describe using public transport and visiting
restaurants. Ten antibody positive patients in our antibody positive
cohort had serial positive results at median 45 days (range 21-119)
apart, demonstrating persistence, but some decline in response over
time.

Despite asymptomatic COVID-19 disease, PCD patients retain
ability to seroconvert and sustain their antibody response, while on
immunomodulatory therapy. Seroconversion rates following symp-
tomatic infection appear lower and may be delayed compared to the

Abstract Table:

Laboratory Haematology and Transfusion

general population. The seroprevalence of 10.7% is lower but not
dissimilar to that reported in London over a similar time period
reflecting shielding behaviours in our patients but also challenges in
protecting them during high SARS-CoV-2 incidence in the commu-
nity. These data support the advice for COVID-19 vaccination to be
offered to all PCD patients although the suboptimal humoral
response calls for close antibody monitoring of all vaccinated
patients and timely booster doses.

Positive antibody test post

All patients with antibody PCR positive COVID-19 disease ~Screening positive

results n = 243 n=12 antibody test only n = 14

Male sex (%) 140 (57.6) 7 (58.3) 5 (35.7)
Caucasian (%) 129 (53.1) 8 (66.7) 5 (35.7)
African/Caribbean (%) 38 (15.6) 1(8.3) 3 (21.4)
Asian (%) 23 (9.5) 1(8.3) 4 (28.6)
Other (%) 22 (9.1) 2 (16.7) 1(7.1)
Not disclosed 31 (12.8) 0 (0.0) 1(7.1)
MGUS (%) 4 (1.6) 0 (0.0) 0 (0.0)
SMM (%) 15 (6.2) 0 (0.0) 0 (0.0)
MM (%) 212 (87.2) 12 (100.0) 11 (78.6)
Other (i.e. plasmacytoma, AL amyloid, POEMS) (%) 12 (4.9) 0 (0.0) 3 (21.4)
Median time since MM diagnosis in months [range] 45 [1-331] 15 [6-175] 32 [6-233]
Median previous lines of therapy [range] 2 [0-8] 3.5 [1-6] 1 [0-3]
On active treatment (%) 139 (57.2) 7 (58.3) 7 (50.0)
Immuneparesed (%) 70 (28.8) 3 (25.0) 6 (42.9)
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Abstract Content: BCL11A is a key transcription factor that sup-
presses the production of fetal hemoglobin (HbF) in red blood cells
(RBCs). In transfusion-dependent P-thalassemia (TDT) and sickle
cell disease (SCD), elevated levels of HbF are associated with reduced
transfusion requirements and diminished clinical complications. To
reactivate HbF in RBCs we used the CRISPR-Cas9 platform to edit
the erythroid enhancer region of BCLIIA in hematopoietic stem and
progenitor cells (HSPCs) ex vivo (CTX001™). We present safety and

Abstract Table:

efficacy results from all consecutive patients infused with CTX001
with >3 months of follow-up.

CLIMB THAL-111 (NCT03655678) and CLIMB SCD-121
(NCT03745287) are multicenter studies of CTX001 for TDT and
SCD, respectively. Patients (aged 12-35 years) with TDT (all geno-
types) receiving >10 units/year of packed RBC transfusions in the
previous 2 years, and those with severe SCD (>2 vaso-occlusive crises
(VOCs)/year requiring medical care in the previous 2 years), were
eligible. We collected peripheral CD34" HSPCs by apheresis after
mobilization with G-CSF and plerixafor (TDT) or plerixafor alone
(SCD). We edited the erythroid enhancer region of BCLIIA in the
enriched CD34" cells using a specific CRISPR guide-RNA and Cas9
nuclease. Patients received myeloablative busulfan before CTX001
infusion. Engraftment, adverse events (AEs), total Hb, HbF, hemoly-
sis, F-cells, RBC transfusions (TDT), and VOCs (SCD) were moni-
tored during follow-up.

Seven TDT patients with a median follow-up of 8.9 months
(range: 3.8-21.5) and 3 SCD patients with a median follow-up of 7.8
months (range: 3.8-16.6) have received CTX001. Patients with TDT
achieved neutrophil and platelet engraftment at a median of 32
(range: 20-39) and 37 (range: 29-52) days after CTX001, respec-
tively. Patients with SCD achieved neutrophil and platelet engraft-
ment at a median of 22 (range: 17-30) and 30 (range: 30-33) days
after CTX001, respectively.

In all 10 patients, the safety profile after CTX001 infusion was gen-
erally consistent with myeloablative conditioning and autologous bone
marrow transplant. Four serious AEs (SAEs) related or possibly related
to CTX001 were reported in 1 TDT patient and occurred in the con-
text of hemophagocytic lymphohistiocytosis (HLH): HLH, headache,
ARDS, and IPS. All 4 SAEs had resolved at the time of this analysis.
No CTX001-related SAEs were reported in the 9 other patients.

All patients received their last transfusion within 2 months after
CTXO001 infusion and showed increases in Hb and HbF over time
(Table). The first patients with TDT and SCD have remained trans-
fusion-free for over 20.5 and 16.0 months, respectively. No SCD
patients have had a VOC since CTX001 infusion and the first SCD
patient has remained VOC-free for over 16.6 months. Additionally,
no SCD patients have evidence of ongoing hemolysis as defined by
detectable haptoglobin and improved LDH levels.

CTX001, an investigational CRISPR-Cas9-modified autologous
HSPC product, has led to increases in HbF and total Hb in the 10
treated patients. Its post-infusion safety profile is generally consistent
with myeloablation. All 7 TDT patients have been transfusion-free
since ~2 months after CTX001 and the 3 SCD patients have had no
VOCs after CTX001. These early data demonstrate that CTX001 is a
potential functional cure for the treatment of TDT and SCD.

Median Hb fractionation and total Hb in patients with TDT (N = 7); pooled analysis

Months after CTX001 infusion

Baseline Month 1 Month 3 Month 6 Month 9 Month 12 Month 15 Month 18
Median (range), g/dl (n=7) (n=7) (n=7) (n=05) (n=2) (n=1) (n=1) (n=1)
Total Hb 10.1 8.8 11.5 12.2 12.7 14.2 14.1
(8.4-12.0) (6.6-13.2) (8.5-13.1) (10.3-13.4) (11.9-12.5)
HbF 0.3 0.1 8.4 11.1 12.4 13.5 13.1
(0.0-0.6) (0.1-1.8) (4.0-10.4) (8.6-13.0) (10.1-12.2)
Hb fractionation and total Hb in patients with SCD (N = 3); patient-level analysis
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Median Hb fractionation and total Hb in patients with TDT (N = 7); pooled analysis

Months after CTX001 infusion

Baseline Month 1 Month 3 Month 6 Month 9 Month 12 Month 15 Month 18
Median (range), g/dl (n=17) (n=7) (n=7) (n=175) (n=2) (n=1) (n=1) (n=1)
Months after CTX001 infusion
SCD Patient 1 Baseline Month 1 Month 3 Month 6 Month 9 Month 12 Month 15
Total Hb (g/dL) 7.2 8.3 10.1 11.3 11.8 10.3 12.0
HDF (%) 9 1 37 47 46 42 43
HDbS (%) 74 0 33 50 51 53 52
SCD Patient 2 Baseline Month 1 Month 3 Month 6 Month 9 Month 12 Month 15
Total Hb (g/dL) 6.0 8.0 10.0 11.5 - - -
HbF (%) 5 8 47 48 . . .
HDbS (%) 90 5 44 49 - - -
SCD Patient 3 Baseline Month 1 Month 3 Month 6 Month 9 Month 12 Month 15
Total Hb (g/dL) 9.2 12.2 13.2 . . .
HbF (%) 4 17 31 . . .
HDS (%) 43 16 44 B . .

Hb, hemoglobin; HbA, adult hemoglobin; HbF, fetal hemoglobin;
HbS, sickle hemoglobin; SCD, sickle cell disease; TDT, transfusion-
dependent B-thalassemia.
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FT-4202, an allosteric activator of pyruvate
kinase-R, demonstrates proof of mechanism
and proof of concept after multiple daily doses
in a phase 1 study of patients with sickle cell
disease
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Abstract Content: The hallmark of sickle cell disease (SCD) is
hemoglobin S (HbS) polymerization upon deoxygenation, resulting
in red blood cell (RBC) sickling, oxidative damage, membrane dam-
age, hemolysis, cell adhesion, and vaso-occlusion. Exacerbating SCD
pathogenesis, the HbS RBC has increased 2,3-diphosphoglycerate
(2,3-DPG) with corresponding decreased O, affinity, as well as
decreased RBC adenosine triphosphate (ATP). FT-4202, a small-
molecule allosteric activator of erythrocyte pyruvate kinase (PKR),
increases PKR activity resulting in decreased 2,3-DPG levels and
increased ATP levels in RBCs.

FT-4202 is being evaluated in a randomized, double-blind phase
1 study (NCT03815695), which includes cohorts of healthy subjects
and patients (pts) with SCD, and several cohorts have reported
results. In healthy subjects, FT-4202 was well tolerated and demon-
strated physiologic responses (Kalfa et al. Blood 2019). Further, a
single-dose cohort of pts with SCD showed a favorable safety profile
for FT-4202 and promising pharmacodynamic effects (Estepp et al.
EHA 2020). Multiple-dose cohorts for pts with SCD are ongoing.
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We report available data as of 16-Nov-2020, at which time, the first
14-day treatment cohort had completed, but data remain blinded.
For analyses of biological effects, pts were classified based on FT-
4202 plasma levels to maintain blinding.

In the first 14-day treatment cohort, 9 pts were randomized 7:2
to FT-4202 300 mg once daily or placebo for 14 days. Most pts (8/9)
had Hb SS genotype, and 6/9 were on stable hydroxyurea. Fifteen
treatment-emergent adverse events (TEAEs) were reported in 7 pts.
Most TEAEs (8/15) were grade 1, specifically headache (n = 3) and 1
each of nausea, constipation, somnolence, increased LDH, and
increased AST; of these 1 AE of headache and 1 of nausea were con-
sidered possibly related to study drug. Six TEAEs were grade 2; 1
each of nausea, vomiting, and increased reticulocytes, and 3 uncom-
plicated sickle pain events (in 2 pts). The pain AEs were consistent
with each pt’s SCD pain history, and all were treated with their stan-
dard home pain medications (no SAE/no hospitalization). All grade
2 TEAEs were considered unrelated to study treatment.

Levels of RBC 2,3-DPG decreased from baseline and remained at
similar levels through the 14-day period (P = 0.031). RBC ATP levels
rose more slowly, continuing to increase to day 14 (P = 0.031). The
partial pressure of O, at 50% Hb saturation (Ps,) at day 14 was
decreased in treated pts (P = 0.031), reaching values similar to those
of untreated healthy subjects. After 14-days, Hb increased (median
1.2 g/dl range 0, 2.3) with 6/7 pts having an increase of >1 g/dl, and
there were decreases from baseline in reticulocyte count (median
60% range -39%, -81%), LDH (median 36% range +18%, -57%; 6/7
pts had a decrease), and bilirubin (median 35% range -7%, -63%).

In conclusion, FT-4202 300 mg once daily demonstrated a favor-
able safety profile in pts with SCD receiving up to 14 days of dosing;
consequently, the second multiple-dose cohort in pts with SCD has
initiated. In addition, FT-4202 300 mg once daily showed improve-
ments in hematologic and hemolytic parameters, as well as decreased
2,3-DPG and increased ATP in RBCs, which correlated with
increased RBC O, affinity and improved RBC membrane function.
Therefore, the study demonstrated proof of concept for FT-4202 300
mg once daily and, based on these results, a phase 2/3 efficacy study
is ongoing (NCT04624659).
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Abstract Content: Paroxysmal nocturnal hemoglobinuria (PNH) is a
rare, acquired, hematologic disease characterized by complement-me-
diated red blood cell (RBC) hemolysis. Eculizumab (ECU) and ravu-
lizumab, both C5 inhibitors, are the standard of care for PNH.
Despite treatment with ECU, anemia persists in up to ~70% of
patients and is attributed to persistent intravascular hemolysis (IVH),
and mostly C3-mediated extravascular hemolysis (EVH). PEGASUS
is a phase 3, randomized, open-label, active-comparator controlled
study of the efficacy and safety of pegcetacoplan, a C3 inhibitor, ver-
sus ECU. PNH patients with hemoglobin (Hb) levels <10.5 g/dL
despite stable ECU treatment for >3 months were enrolled. This post
hoc analysis categorized the hematological response to pegcetacoplan
or ECU in patients with PNH.

Hematologic response to treatment was categorized (complete,
major, good, partial, minor, or no response) using the number of
packed RBC transfusions required, Hb level, lactate dehydrogenase
(LDH) level, and absolute reticulocyte count (ARC; per Risitano
AM, et al. Front Immunol. 2019;10:1157). Complete response: no
transfusions required, stable Hb in the normal range, and no evi-
dence of hemolysis (LDH<1.5xupper limit of normal [ULN] U/L,
ARC<150,000/pl). Major response: no transfusion, normal hemoglo-
bin, but with evidence of hemolysis (LDH>1.5xULN U/L and/or
ARC>150,000/pul). Good response: no transfusions, but with chronic
mild anemia or evidence of hemolysis. Partial response: chronic
moderate anemia and/or occasional transfusions (<3 units/6
months). Minor response: regular transfusions required (3—6 units/6
months). No response: regular and frequent transfusions required
(>6 units/6 months). Nine patients (pegcetacoplan [n = 6]; ECU
[n = 3]) did not fit within existing criteria due to the availability of
data at Week 16. These patients were manually categorized by the
lead and senior author independently, in a blinded manner, but were
not included in the final analysis.

The intent-to-treat population was randomized to pegcetacoplan
(n =41) or ECU (n = 39). Four patients in the pegcetacoplan group
and 1 in the ECU group were unevaluable due to missing data at
Week 16. A majority, 61.0% of patients (25/41) in the pegcetacoplan
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group achieved at least a good hematological response, versus 5.1%
(2/39) in the ECU group. At Week 16, the distribution of response
categories was as follows (Table): in the pegcetacoplan arm and ECU
arm, respectively, complete responses were 36.6% and 0.0%, good
responses were 24.4% and 5.1%, partial responses were 12.2% and
33.3%, minor responses were 2.4% and 23.1%, and no responses
were 0.0% and 28.2%. The addition of 9 manually categorized
patients did not significantly alter these response proportions. Fac-
tors that may contribute to heterogeneity of hematologic response to
treatment include impaired bone marrow function, residual IVH,
and residual EVH. Since bone marrow failure was ruled out, and no
differences in LDH were observed, one factor that may account for
the response differences between pegcetacoplan and ECU treatment
is the prevention of C3-mediated EVH (as confirmed by reduction
in C3-opsonization of PNH RBCs).

In PEGASUS, treatment with pegcetacoplan resulted in a greater
proportion of patients with improved hematological responses com-
pared to ECU. These results further support the concept that proxi-
mal complement inhibition, through preventing EVH and
controlling IVH, leads to clinical improvements in PNH treatment.

Abstract Table: Table. Hematological Response in Pegcetacoplan-
treated or ECU-treated Patients

Pegcetacoplan Eculizumab
Response category % (n/N) % (n/N)
Complete 36.6 (15/41) 0.0 (0/39)
Major 0.0 (0/41) 0.0 (0/39)
Good 24.4 (10/41) 5.1 (2/39)
Partial 12.2 (5/41) 33.3 (13/39)
Minor 2.4 (1/41) 23.1 (9/39)
No response 0.0 (0/41) 28.2 (11/39)
Uncategorized 14.6 (6/41) 7.8 (3/39)
Missing data 9.8 (4/41) 2.6 (1/39)
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Abstract Content: Sickle cell disease is a common and potentially
fatal hematologic disease. Its universal screening and early interven-
tion have significantly contributed to reducing child mortality in
high-resource countries. However, people living in low-resource set-
tings are often not diagnosed until late childhood when they present
with clinical manifestations. The high cost and complexity of con-
ventional sickle cell diagnosis methods limit its newborn screening in
sub-Saharan Africa and other resource-poor parts of the world.

We evaluated a prototype immunoassay as a rapid and inexpen-
sive diagnostic device designed to identify HbA, HbS and HbC.
Sickle SCAN™ s a rapid, qualitative, lateral flow immunoassay.
Samples from 165 newborns were analysed by this rapid method and
compared to the results by capillary electrophoresis. This study was
carried out on newborns born at University Clinics in Lubumbashi,
in the Democratic Republic of Congo.

Sickle SCAN ™ correctly identified the hemoglobin (Hb) pheno-
type in 96.4% of the cases. The sensitivity (99.5%) and specificity
(92.5%) for the detection of HbAS were excellent. There were no
false positives or false negatives for the detection of HbSS and
HbAC, with a sensitivity and specificity of 100%. For HbAA, the sen-
sitivity (97.69%) and specificity (91.43%) were also excellent.

This study demonstrates the potential utility of this rapid test in
reducing the overall cost and increasing accessibility to newborn
screening for sickle cell disease in resource-limited settings.

Abstract Table:
Table 1. Performance of the Sickle SCAN test compared to capil-
lary electrophoresis.

Expected

Result by Sickle
reference  SCAN

Samples  Samples
correctly incorrectly

Number method pattern  scored scored
Hb AA 130 A or FA A 127 3(AS)
Hb AS 16 AS or FAS A, S 13 3 (A only)
HbSS 18 SorFS S 18 0
Hb AC 1 AC A, C 1 0
Total 165 159 6
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Abstract Content: Luspatercept is a first-in-class erythroid matura-
tion agent approved by the FDA and EMA to treat anaemia in adult
patients (pts) with B-thalassaemia requiring regular red blood cell
(RBC) transfusions. We report the results of a longitudinal analysis
of the benefits of luspatercept on RBC transfusion burden (TB) in
the phase 3 BELIEVE trial, evaluating efficacy and safety of luspater-
cept in pts with PB-thalassaemia requiring regular RBC transfusions
(NCT02604433).

Eligible pts were adults with B-thalassaemia or haemoglobin (Hb)
E/B-thalassaemia requiring regular RBC transfusions of 6-20 RBC
units in the 24 weeks before randomisation (no transfusion-free per-
iod >35 days). 336 pts were randomised 2:1 to luspatercept 1.0 mg/
kg (titrated up to 1.25 mg/kg; n = 224) or PBO (n = 112) subcuta-
neously every 3 weeks for >48 weeks. Mean RBC units transfused
and mean change in RBC TB and number of visits were assessed in
luspatercept (primary endpoint responders and non-responders) and
placebo (PBO) arms Weeks 1-48 weeks. Long-term changes in RBC
TB and visits in luspatercept-treated pts remaining on treatment
were assessed every 24 weeks from treatment start to data cut-off (1
July 2019).

In the 24 weeks before randomisation, median RBC TB was 14.3
RBC units (range 6.0-26.0) and median pretransfusion Hb level was
9.27 g/dL (range 4.5-11.7). As of 1 July 2019, median duration of
treatment for pts in the luspatercept and PBO (pre-crossover) arms
was 119.1 and 74.7 weeks, respectively. 68.2% of pts initially ran-
domised to luspatercept were still receiving treatment at the end of 2
years. Pts receiving luspatercept experienced a mean change of —2.20
RBC units/24 weeks transfused vs. +0.72 RBC units/24 weeks in
PBO-treated pts in Weeks 1-24 vs. baseline (least squares mean dif-
ference [LSMD] —2.95; 95% confidence interval [CI] —3.59, —2.32;
P < 0.001; Table). In Weeks 2548, mean changes of —2.53 and

+0.21 RBC units/24 weeks transfused were reported in luspatercept-
and PBO-treated pts, respectively (LSMD —2.76; 95% CI —3.46,
—2.06; P < 0.001). Luspatercept responders (i.e. achieving >33%
reduction in RBC TB in Weeks 13-24, with a reduction of >2 RBC
units, vs. baseline) experienced mean transfusion reductions of
—5.32 and —4.83 RBC units/24 weeks in Weeks 1-24 and 25-48,
respectively, and luspatercept non-responders experienced mean
changes of —1.30 and —1.85 RBC units/24 weeks. Luspatercept-trea-
ted pts continued to experience sustained, durable reductions in
RBC units up to 144 weeks of follow-up (Table). In Weeks 1-24,
luspatercept-treated pts experienced mean change of —0.49 in trans-
fusion event frequency vs. +0.32 for PBO-treated pts (LSMD —0.78;
95% CI —1.16, —0.40; P < 0.001; Table). In Weeks 25-48 mean
changes in transfusion visits of —0.54 and +0.14 were experienced by
pts in the luspatercept and PBO arms, respectively (LSMD —0.65;
95% CI —1.03, —0.26; P = 0.001). Luspatercept responders and non-
responders reported mean reductions in transfusion visits in Weeks
1-24 (—1.38, P <0.001 and —0.23, P = 0.006, respectively) and
Weeks 25-48 (—1.09, P < 0.001 and —0.38, P = 0.010, respectively)
vs. baseline. Sustained reductions in transfusion visits persisted for
over 2 years (Table).

Luspatercept treatment was associated with sustained reductions
in RBC transfusion units and visits in responders and non-respon-
ders during the first 48 weeks versus PBO. Pts receiving luspatercept
continued to experience reductions in RBC TB and events over 2
years.

This abstract was previously published (Taher et al., Blood
2020;136(S1];45-46).
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Table. Longitudinal reductions in RBC transfusions and visits in the BELIEVE trial.

Change in RBC units transfused /24 weeks from

Change in transfusion visits from baseline, mean

baseline, mean (SD) (SD)

Weeks 1-24 Weeks 2548 Weeks 1-24 Weeks 25-48
Luspatercept (N = 224) —2.20 (2.8)* —2.53 (3.3)* —0.49 (1.9)* —0.54 (2.0)*
Luspatercept responders —5.32 (2.5)% —4.83 (3.4)* —1.38 (2.5)* —1.09 (2.6)*
(n =47)
Luspatercept —1.30 (2.2)* —1.85 (2.9)* —0.23 (1.7)* —0.38 (1.7)*
non-responders (n = 177)
PBO (N = 112) +0.72 (2.4) +0.21 (1.9) +0.32 (1.4) +0.14 (1.1)

RBC units transfused/24 weeks

Number of transfusion visits

Mean (SD) Mean change from baseline (SD) Mean (SD) Mean change from baseline (SD)
Luspatercept at baseline 14.53 (3.6) 7.65 (1.9)
(N = 224)
Weeks 1-24 12.27 (4.4) —2.20 (2.8)° 7.13 (1.0) —0.49 (1.9)°
(n = 210)
Weeks 25-48 11.85 (4.7) —2.53 (3.3)° 7.01 (2.0) —0.54 (2.0)°
(n = 201)
Weeks 49-72 11.71 (4.5) —2.67 (3.1)° 7.02 (2.0) —0.53 (2.0)°
(n=177)
Weeks 73-96 11.38 (4.6) —2.83 (3.2)° 7.01 (2.1) —0.40 (2.2)
(n = 155)
Weeks 97-120 10.93 (4.6) —3.36 (3.0)° 6.88 (2.3) —0.54 (2.2)
(n = 104)
Weeks 121-144 10.93 (4.6) —3.36 (3.0)° 7.25 (0.5) —0.50 (1.3)
(n=4)

2P < 0.001 by ANCOVA comparing differences between luspatercept (overall, responders, non-responders) with placebo; ® P < 0.001 by
ANCOVA comparing differences between luspatercept (overall) at baseline with post-baseline.
ANCOVA, analysis of covariance; PBO, placebo; RBC, red blood cell; SD, standard deviation; wk, week.
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Factors influencing time from initial
presentation to start of plasma exchange (PEX)
in patients with acute thrombotic
thrombocytopenic purpura (TTP)
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Shaw®, Zara Sayar®, Alex Langridge®, Michala Pettit’, Rita
Perry’, David Tucker®, Marie Scully®, Haemstar
Investigators'®

'Haematology, Norfolk and Norwich University Hospitals NHS
Foundation Trust, Norwich, ZHaematology, Gloucestershire Hospitals
NHS Foundation Trust, Gloucester, ’Haematology, University Hospitals
Birmingham NHS Foundation Trust, Birmingham, *Haematology,
Liverpool University Hospitals NHS Foundation Trust, Liverpool,
°Haematology, Whittington Health NHS Trust, London, *Haematology,
Newcastle upon Tyne Hospitals NHS Foundation Trust, Newcastle Upon
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Abstract Content: Acute TTP is a life-threatening medical emergency
and plasma exchange is the only treatment shown to significantly
impact acute mortality (Rock et al, N Engl ] Med 1991). Diagnosis
can be challenging and therein arrangements for PEX must be made,
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with most centres in the United Kingdom (UK) having to co-ordi-
nate transfer to a tertiary site. To understand issues affecting practice
the trainee research network HaemSTAR conducted a retrospective
nationwide review of patients presenting to UK hospitals with TTP
against British Society of Haematology clinical guidelines (Scully
et al, B ] Haem 2012). Analysis was conducted on the time from first
full blood count to initiation of treatment and impact on patient
outcomes.

Adults >18 years presenting to hospital between 1 June 2014 and
1 June 2019 with first episode acute TTP and ADAMTSI3 level
<10% were identified by local clinicians. Anonymized data of base-
line characteristics and treatment times were submitted via an online
secure server. Time to PEX was defined as time from receipt of the
first full blood count sample in the laboratory to time of plasma
release for PEX from blood bank. Where patients were transferred
between sites, data were linked retrospectively.

Data on 148 patients treated at 80 UK hospitals were used for
analysis (Table 1). The overall median time to PEX from initial pre-
sentation was 15 hours (95% CI 11.3-18.7). Availability of on-site
PEX was associated with earlier treatment initiation with median
time to PEX for those treated on site 10 hrs (95% CI 7.7-12.3) vs.
21 hrs (95% CI 16.8-25.2) for patients transferred. A blood film
comment of red cell fragments significantly impacted time to treat-
ment: in 24 cases with no fragments documented median time to
PEX was 110 hrs (95% CI 39-181) vs. 10 hrs (95% CI 8.5-11.5) in
cases where fragments were reported.

On univariate and multivariate analysis age <60 years, haemoglo-
bin (Hb) <100 g/L, presence of fragments, PEX available on-site and
admissions occurring after May 2017 were significant predictors for
PEX initiation within 8 hrs.

This is the first multi-centre record of time to treatment from ini-
tial presentation of acute TTP. Results comply with guidance for
rapid initiation of PEX with 61% patients commencing within 24 hrs
of presentation and, from June 2017, 34% of patients initiating PEX
within 8 hrs. The recent increase in early PEX initiation correlates
with initiatives to improve treatment pathway efficiency following
diagnosis of TTP. Early use of steroids and rituximab correlated with
earlier use of PEX indicating where timely diagnosis was made there
was good compliance with guidelines. Inappropriate use of platelets
appeared attributable to misdiagnosis.

Older patients, those with higher platelet counts and haemoglobin
and absence of red cell fragments on film report were more likely to
experience prolonged time to initiation of PEX. This does not appear
related to PEX access, but most likely the difficulty of making TTP
diagnosis in this cohort. That 22% of patients initiated PEX over 48
hrs from admission indicates the issue is relatively common and with
several deaths occurring in this group we suggest initiatives to
increase early diagnosis should be prioritised.

Abstract Table:
Table 1. Numbers of patients meeting key performance indicators
in the treatment of acute thrombotic thrombocytopenic purpura.

Table 1. (Continued)

No. of
patients (%)
Received Steroids within 24 hours of 96 65
first full blood count
Received Rituximab within 48 hours of first full 98 77

blood count (of the 128 presenting with
cardiac or central nervous system symptoms)

Received platelet transfusion in the absence 12 8
of major bleeding
Died within 30 days of presentation 19 13

Disclosure of Interest: T. Bull: None Declared, R. McCulloch: None
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Sayar: None Declared, A. Langridge: None Declared, M. Pettit: None
Declared, R. Perry: None Declared, D. Tucker: None Declared, M.
Scully: None Declared, H. Investigators Conflict with: Sanofi pro-
vided grants to support the running of this project but had no input
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An epidemiological study of the cardiovascular
health and thrombotic risk profiles of patients
with myeloproliferative neoplasms in primary
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'Barts Health NHS Trust, “Health iQ Limited, 3Imperial College
London, *Global Health Focus, London, *Novartis Pharmaceuticals UK
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Abstract Content: Patients with myeloproliferative neoplasms
(MPN) are at increased risk of venous and arterial thromboembolic
events (TEEs). Although MPN-specific treatment is generally deliv-
ered by specialist haematology centres in the UK, cardiovascular risk
is managed in the primary care setting. In this retrospective cohort
study, we interrogated the Clinical Practice Research Datalink
(CPRD), a national dataset comprising clinical and prescription
records for patients in primary care across the entire UK, for
descriptive data on the cardiovascular health and thrombotic risk of
all patients with MPN.

During the study period (1 January 2012-21 August 2019), adults
were indexed at the date of first recorded diagnosis for poly-
cythaemia vera (PV), essential thrombocythaemia (ET) and primary
myelofibrosis (MF), with a >6-month pre-index lookback and >24-
month post-index follow-up. The study objectives were to determine
the MPN epidemiological landscape, extent of co-morbidities (using
the Charlson score), thrombotic/cardiovascular risk profiles (before

No. of diagnosis) and occurrence of TEEs/cardiovascular events (CVEs)
patients (%) (after diagnosis). MPN diagnoses and co-morbidities were deter-
mined using medical and ICD-10 codes; medications were identified

Total included in analysis 148 using product codes.
Received PEX (total) 142 96 Overall, 2,477 patients with MPN (PV, n = 1,315; ET, n = 336;
Received PEX (at site of presentation) 67 47 MEF, n = 146; unspecified MPN, n = 680) of the 19,474,733 patients
Received PEX (after hospital transfer) 75 53 in the CPRD were identified with a median age at diagnosis of 68
Received PEX within 8 hours of first full 37 25 years (range 7 months—101 years); 56% were male. Among all MPN
blood count patients, 96.2% had a low Charlson co-morbidity score of 0-5. The
Received PEX within 24 hours of first full 91 61 prevalence of MPN was 12.72 per 100,000; PV was the most preva-
blood count lent MPN subtype (6.75 per 100,000), followed by ET (1.73 per
Died before receiving PEX 6 4 100,000) and MF (0.75 per 100,000). In the total MPN population,
the most prevalent pre-diagnosis risk factors were smoking (59.8%)
28 © 2021 The Authors. British Journal of Haematology © John Wiley & Sons Ltd
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Abstract Table: Occurrence of TEEs and/or CVEs post-diagnosis in the total MPN population and by MPN subgroup.

Number of TEEs and/or CEEs by MPN subgroup — n (%)

TEE/CVE Category All MPN (372 events)

PV (214 events)

ET (64 events) MF (9 events) Unspecified MPN (85 events)

Myocardial infarction 55 (14.8) 34 (15.9)
Stroke 101 (27.2) 57 (26.6)
Deep vein thrombosis 66 (17.7) 43 (20.1)
Peripheral arterial disease 8 (2.2) 4 (1.9)
Pulmonary embolism 45 (12.1) 20 (9.3)
Splanchnic vascular thrombosis 9 (2.4) 1 (0.5)
Rare site venous thrombosis 14 (3.8) 10 (4.7)
Migraine 49 (13.2) 29 (13.6)
Vascular dementia 25 (6.7) 16 (7.5)

7 (10.9) 0 (0) 14 (16.5)
15 (23.4) 4 (44.4) 25 (29.4)
5(7.8) 2 (22.2) 16 (18.8)
2 (3.1) 0 (0) 2 (2.4)
16 (25) 0 (0) 9 (10.6)
1(1.6) 1(11.1) 6 (7.1)
1(1.6) 1(11.1) 2 (2.4)
14 (21.9) 0 (0) 6 (7.1)
3 (4.7) 1(11.1) 5 (5.9)

and ischaemic heart disease (27.7%); few patients had hypertension
(14.6%), diabetes (13.1%), dyslipidaemia (12.8%) or obesity (8.8%).
For risk management, most hypertensive (88.9%), dyslipidaemic
(82.4%) and diabetic (77.9%) patients were prescribed appropriate
medications for management of their blood pressure, dyslipidaemia
and diabetes, respectively. Among the patient cohort, 372 TEEs/CVEs
occurred after diagnosis (PV, 214 events; ET, 64 events; MF, 9
events; unspecified MPN, 85 events), the most common being stroke
(27.2%), deep vein thrombosis (17.7%) and myocardial infarction
(MI; 14.8%) (Table). Notably, the occurrence of MI was greater for
patients with PV (15.9%) than for those with ET (10.9%) or MF
(0%).

This study is the first of its kind to describe the cardiovascular

health and thrombotic risk profiles of UK patients with MPN in pri-
mary care within the CPRD. The prevalence of PV and MF in this
study was largely consistent with most known epidemiological
reports, but the prevalence of ET was lower. However, MPN subtype
was not specified in the CPRD for a sizeable proportion (680 of
2,477 patients). Importantly, in the UK MPN population, the major-
ity were smokers and a considerable proportion of patients (11.1-
22.1%) were not prescribed appropriate medications for management
of co-morbidities associated with thrombotic risk (hypertension, dys-
lipidaemia or diabetes), highlighting a potential unmet need for
improved cardiovascular risk management and coordination between
primary and secondary care.
Disclosure of Interest: F. Chen Conflict with: Received personal fees
(consultancy honoraria) from Novartis, outside of the submitted
work, A. Rabe: None Declared, J. Were: None Declared, G. Chiu
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Surgical management of paediatric patients on
emicizumab prophylaxis
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'Haematology, Birmingham Children’s Hospital, Birmingham, United
Kingdom

Abstract Content: Emicizumab is the first approved non-factor pro-
phylactic treatment for patients with severe haemophilia A of all ages
with and without inhibitors. Surgeries usually represent a major chal-
lenge in haemophilia patients due to high risk of life threatening
bleeding. In the era of emicizumab, guidelines for management of
surgical procedures are not well established and the published data
for real world experience is scarce.

We present the experience of Birmingham children’s hospital, one
of the largest comprehensive haemophilia centers in the UK, about
management and outcomes of our cohort of patients who underwent
surgical procedures while on emicizumab prophylaxis. Data of 13
patients were included (Table). Their age ranged from 0.72 to 13.2
(Median 5.20) years. Three patients had active factor (F) VIII inhibi-
tors prior to surgery with levels of 491 Bethesda units (BU), 85 BU
and 3.0 BU. All patients were on emicizumab for a period ranging
from 2 to 62 weeks (Median 38.0) and dose of 3 mg/kg fortnightly
except one patient who was on the weekly loading doses. Twelve
procedures where considered minor in which only skin, mucous
membranes, or superficial connective tissue were manipulated. One
patient underwent cleft palate correction which was a major surgery
requiring iliac crest bone graft to correct the cleft defect. Line (vascu-
port and central line) removals were the most common surgical pro-
cedures (11/13), which was expected due to the transition from
intravenous to subcutaneous injections.

Multidisciplinary haemostatic plan was agreed between the
haematologists, anaesthesiologists and surgeons prior to surgery. All
procedures were managed with preplanned tranexamic acid, 25 mg/
kg three times in the pre-procedural day, one intravenous dose 10
mg/kg during induction of anesthesia and then continued orally after
the procedure at a dose of 25 mg/kg three times daily for 7 days.
Only three patients required additional haemostatic agents, one inhi-
bitor patient required rFVII prior to his central line removal and this
was due to lack of experiences in management of similar cases, sec-
ond required rFVIII prior to his dental procedure as he was still on
loading doses of emicizumab and the third who underwent cleft
palate surgery and thus covering with rFVIII was mandatory. Overall,
the procedures were successfully performed in all patients including
inhibitor patients and none experienced postoperative bleeding. No
unplanned hospital admissions or changes in peri-operative treat-
ment plan were reported.

Our results clearly highlights what we consider to be valuable data
to the debate mainly in regard the need for additional haemostatic
agents prior to line removals in patients on emicizumab prophylaxis.
The authors believe that minor procedures can be safely done with-
out the need of additional clotting factors.

© 2021 The Authors. British Journal of Haematology © John Wiley & Sons Ltd 29

British Journal of Haematology, 2021, 193, (Suppl. 1), 3-45



Red Cell Disorder

Abstract Table: Table.

Number of doses

# of emicizumab® Procedure Inhibitor/Historical inhibitor =~ Factor replacement

1 14 Central line removal ~ Yes rFVIla

2 15 Central line removal  — -

3 12 Port removal - -

4 30 Port removal Yes -

5 32 Port removal - -

6 14 Central line removal ~ Yes -

7 21 Port removal - -

8 29 Port removal - -

9 30 Port removal Historical® -

100 23 Port removal - -

11 23 Port removal - -

2 2 Dental procedure - rFVIII one dose

13 35 Cleft Palate - rFVIII one dose pre-surgery then post operatively for 5 days®
Correction

2At time of procedure "Eradicated with ITI “twice daily for one day then once daily for 4 days
rFVIIL: recombinant FVIII(251 U/Kg) rFVIla: recombinant activated FVII (90 mcg/kg)
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Real-world data about Bleeding outcomes and
joint health of paediatric severe haemophilia A
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Abstract Content: As emicizumab is biochemically different from
factor (F) VIII, there is interest in its real-world efficacy in prevent-
ing bleeding. It is a more convenient option for prophylaxis in the
paediatric patients with haemophilia A (PwHA) as it reduces the
burdensome of frequent intravenous infusions. Beyond clinical trials,
data are limited on outcomes of patients on emicizumab prophylaxis,
especially in children without inhibitors.

We conducted a retrospective cohort study at Birmingham Chil-
dren’s hospital, on PwHA on emicizumab prophylaxis. Data regard-
ing age, prior treatment, compliance, inhibitor status, compliance,
annualized bleeding rate (ABR) and Joint ABR (J-ABR) for each
patient were compared before and after starting emicizumab.

Abstract Table: Table.

Data from 49 PwHA, with baseline FVIII levels < 1% including
four patients with active inhibitors were analysed. 91.8% were previ-
ously on FVIII/bypassing agents prophylaxis. Median age of emi-
cizumab start was 7.7 (range 0.3—-15.3) years. Median time on
emicizumab was 13.1 (range 2.7-36.6) months. All patients were
compliant to emicizumab which was generally well tolerated. No
thromboembolic events, de novo inhibitor development or other
serious drug related events were reported.

ABR requiring factor was significantly lower after starting emi-
cizumab (P < 0.001). 85.7% of patients had zero treated bleeding
events post emicizumab compared to 28.6% pre-emicizumab
(P < 0.001). J-ABR decreased in all patients (P < 0.001). (See table.)
Our favorable clinical experience with this novel agent is similar to
that reported in clinical trials. In emicizumab era, there is high
potential for significant improvements in bleeding prevention and
joint health for paediatric PwHA, regardless of the presence of FVIII
inhibitors. Ongoing long term follow-up for patients on emicizumab
prophylaxis is important to assess its efficacy profile.

Disclosure of Interest: None Declared

Pre-emicizumab Post- Mean difference (95% CI) WSR
emicizumab P value
Annualized rate Mean (SD) 3.00 (4.03) 0.29 (0.84) 2.71 (1.58, 3.85) <0.001*
of treated Median (IQR) 1.00 (0.00, 5.00) 0.00 (0.00)
bleeding events
% of patients 14 (28.6%) 42 (85.7%) <0.001*
with 0 treated
bleeds
Annualized rate Mean (SD) 1.16 (1.89) 0.04 (0.20) 1.12 (0.58, 1.67) <0.001*
of joint bleeds Median (IQR) 0.00 (0.00, 2.00) 0.00 (0.00)
WSR: Wilcoxon signed rank.
*statistically significant at P value < 0.05.
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"University of Aberdeen, *Department of Haematology, Aberdeen Royal
Infirmary, Aberdeen, United Kingdom

Abstract Content: Factor VII (FVII) deficiency is the commonest of
the rare coagulation disorders with a prevalence of 1 in 500000. It is
an autosomal recessive disorder with a heterogenous clinical pheno-
type. Patients with FVII deficiency can have rare pathogenic muta-
tions in the F7 gene causing a reduction in FVII levels. There are
also a number of polymorphisms in the F7 gene which occur rela-
tively frequently in the general population and can lead to decreased
FVII levels. It is unclear whether the genetic profile has an impact on
the clinical phenotype in those with mild FVII deficiency, or whether
the management should differ based on the underlying genotype.

We performed a retrospective review of FVII deficiency cases reg-
istered with a Haemophilia Treatment Centre (HTC) in order to
assess if there are any differences in the clinical phenotype between
those with F7 gene pathogenic variants and those with common F7
gene polymorphisms. Case notes and electronic patient records were
reviewed for all patients with a low FVII level recorded on more than
one occasion from 2010 to the present. For each patient, genetic test-
ing reports were used to determine the F7 genotype. Only those with
pathogenic F7 gene mutations or common polymorphisms were
included in this review. For each case, the clinical phenotype was
determined by reviewing the records and formulating the Interna-
tional Society of Thrombosis and Haemostasis Bleeding Assessment
Tool (ISTH BAT) score. The baseline FVII activity was also recorded
for each case. Patient records were reviewed to determine if any
treatment for FVII deficiency was received such as Tranexamic Acid
or recombinant FVII replacement.

Fifty-four patients were identified as having low FVII levels of
which 10 were excluded because they either had acquired FVII defi-
ciency or the data were incomplete. Of the remaining 44 patients, 12
(27.3%) had mutations in their F7 gene and 32 (72.7%) had poly-
morphisms associated with their F7 gene. The mean FVII level for
those with pathogenic mutations was 32% (21%-44%) and 40%
(27%—47%) for those with polymorphisms only (p <0.05).

Patients were deemed to have a pathological bleeding score if the
ISTH BAT score was >3 for adult males, >5 for adult females and >2
for children. 16.7% patients with an F7 mutation had a pathological
bleeding score which was not significantly different to those with
polymorphisms and an abnormal bleeding score (18.8%). Only 6 of
the total cohort received haemostatic treatment of which 1 had a
mutation whilst the remainder had polymorphisms. There was no
statistically significant difference between the 2 groups and the need
for haemostatic treatment.

In this cohort of patients with mild FVII deficiency, the presence
of a pathogenic mutation resulted in lower mean FVII activity.
Despite this, the objective bleeding score was no different when com-
pared to those with polymorphisms only. Furthermore there was no
difference between the 2 groups as to whether they received haemo-
static treatments. These results support mild FVII deficiency being
managed with the same approach in those with pathogenic muta-
tions as those with only polymorphisms.

Disclosure of Interest: None Declared
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Newborn screening for sickle cell disease in
Lubumbashi city, Democratic Republic of
Congo: a preliminary study on an update of

the disease prevalence

Tina Katamea'*, Olivier Mukuku?, Stanis Wembonyama'
"Université de Lubumbashi, “Institut Supérieur des Techniques
Meédicales, Lubumbashi, Congo, The Democratic Republic of the

Abstract Content: Introduction: Sickle cell disease is an autosomal reces-
sive hemoglobinopathy. It has reached up to 2% of newborns in some
countries in sub-Saharan Africa. In most patients, the incidence of com-
plications can be reduced if screening takes place at the time of birth.

This study was conducted to determine the prevalence of sickle
cell disease among a population of newborns in Lubumbashi, Demo-
cratic Republic of Congo.

Methods: This prospective cross-sectional study was carried out at
the University Clinics of Lubumbashi, in the Democratic Republic of
Congo, on newborns. Newborn blood samples were examined by iso-
focusing electrophoresis.

Results: Of a total of 338 newborns screened for sickle cell disease,
276 (81.7%) were AA, 37 (10.9%) were AS, 1 (0.3%) was AC and 24
(7.1 %) were SS.

Conclusion: This preliminary work allowed us to analyse data from
neonatal screening for sickle cell disease in Lubumbashi. Conducting
prenuptial counselling is essential to reduce the prevalence of this
haemoglobinopathy. Systematic newborn screening in all maternity
hospitals in the country would help assess the prevalence at the
national level and improve the quality of life of affected children.

Abstract Table: Table 1. Haemoglobin phenotypes of the babies.

Haemoglobin phenotype n (%)
AA 276 (81.7)
AS 37 (10.9)
AC 1(0.3)

SS 24 (7.1)
Total 338 (100)

Disclosure of Interest: None Declared
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Hibiscus, an adaptive, randomized, placebo-
controlled, double-blind, multi-centre study of
oral FT-4202, a pyruvate kinase activator in

patients with sickle cell disease
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Webster', Kenneth Ataga? Jo Howard®*, Jeremie Estepp®,
Marilyn Telen®, Julie Brevard®

'Forma Therapeutics, Inc., Watertown, University of Tennessee Health
Science Center, Memphis, United States, 3Guy’s and St. Thomas’
Hospital, London, United Kingdom, 4St. Jude Children’s Research
Hospital, Memphis, °Duke University Medical Center, Durham, United
States

Abstract Content: The hallmark of sickle cell disease (SCD) is hae-
moglobin S (HbS) polymerization upon deoxygenation, resulting in
red blood cell (RBC) sickling, oxidative damage, membrane damage,
haemolysis, chronic anaemia, cell adhesion, vaso-occlusion and
inflammation. Exacerbating the pathogenesis of SCD, the HbS RBC
has increased (1) levels of 2,3-diphosphoglycerate (2,3-DPG), result-
ing in reduced (V) Hb oxygen affinity ("Psg), and VATP, essential for
RBC homeostasis. FT-4202, an investigational agent, is a potent,
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selective, orally bioavailable allosteric activator of erythrocyte pyru-
vate kinase (PKR), that TPKR activity, and is hypothesized to V2,3
DPG and TATP. In a phase 1 study (NCT03815695), FT 4202 was
well-tolerated, exhibited linear, time-independent pharmacokinetics
and pharmacodynamic responses (¥2,3-DPG and TATP) without
steroidogenic effects. Treatment of patients with SCD for 14 days
with once-daily FT 4202 resulted in THb O, affinity, VRBC sickling,
improved measures of RBC health and improved haematologic and
haemolytic parameters."

Hibiscus (NCT04624659) is a phase 2/3, randomized, double-
blind, placebo-controlled global study to investigate the safety and
efficacy of FT-4202 in patients with SCD.

Adult and paediatric (>12 years old) patients with SCD (all geno-
types) will be enrolled in a Dose Determination (DD) group and an
Efficacy Continuation (EC) group using an adaptive design. Eligible
patients must have had >2 vaso-occlusive crises (VOCs) in the past
year, baseline Hb >5.5 and <10 g/dL, and if receiving hydroxyurea
(HU), be on stable therapy for the previous 90 days. Patients with
>10 VOCs in the past year, hospitalized for sickle cell crisis/other
vaso-occlusive event within 14 days of consent, receiving routine
RBC transfusions, significant hepatic/renal dysfunction, history of
unstable or deteriorating cardiac or pulmonary disease, or overt
stroke within 2 years will be excluded. Co-primary endpoints are Hb
response rate (RR) at Week 24 (increase from baseline >1 g/dL) and
annualized VOC rate during the blinded treatment period based on
adjudicated VOC review. Secondary endpoints include measures of
haemolysis, time to first VOC and the Patient Reported Outcome
Measurement Information System fatigue scale. Safety endpoints will
also be assessed. Patients will be stratified by number of VOCs,
prior/concomitant HU use and age, and randomized 1:1:1 to 200 or
400 mg (once-daily) FT-4202, or placebo in the DD group. At
interim analysis (IA) 1, one FT-4202 dose level will be selected based
on safety and Hb RR at Week 12 of the first 60 patients. EC group
patients will be randomized 1:1 to the selected FT-4202 dose or pla-
cebo. Once 110 patients randomized to the selected dose or placebo
complete 24-weeks blinded treatment or drop out, IA2 will assess Hb
RR (first primary endpoint). At final analysis (52-weeks blinded
treatment) annualized VOC (second primary endpoint), 24-week Hb
RR and all secondary endpoints will be evaluated. Patients may then
enter a 52-week open-label extension period at the selected FT-4202
dose. Futility assessments will be conducted (Weeks 12 and 24).

Recruitment is ongoing; planned enrolment: ~344 patients with
SCD (DD group, n = 60-90; EC group, n~274).

This study will evaluate the safety and efficacy of oral, once-daily
FT-4202 in adult and paediatric patients (>12 years old) with SCD.

"Brown, ASH2020_ abstract_#134269.
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Epistaxis at presentation as a predictor of
subsequent severe bleeding events in immune
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Abstract Content: Immune thrombocytopenia (ITP) is an acquired
disease characterised by a platelet count drop to under 100 x 109/L.
A relatively common paediatric condition, incidence is 1.9-6.4 per
105 children per year. The majority of cases present with mild bleed-
ing symptoms and spontaneously resolve, yet severe bleeding has
been reported in up to 20% of cases in the first year of illness.

It is established that presenting with cutaneous manifestations
alone is associated with lower risk and urinary or gastrointestinal
bleeding higher risk of future severe bleeding. Conversely the signifi-
cance of epistaxis is unclear, despite it being the most common site
of mucosal bleed. Higher risk epistaxis is defined as longer than 5
minutes duration by the 2013 ITP-specific bleeding assessment or
longer than 15 minutes in the Epistaxis specific element of the
Buchanan score. The overall Buchanan score classifies all epistaxis as
moderate risk, as was used by the TIKI trial. This trial identified a
trend towards increased risk for severe bleeding (defined as any bleed
causing a haemoglobin drop over 2 g dL ') for untreated patients in
the twelve months following presentation with a moderate severity
bleed, this risk was reduced by immunoglobulin infusion.

We hypothesised that longer duration of epistaxis at presentation
would be associated with a higher risk of future bleeding events.

We used data from the national UK Childhood ITP database, a
multi-centre prospective clinical registry of new cases of ITP
between 2006 and February 2020. Exposure was defined as no epis-
taxis, epistaxis lasting under 10 minutes, epistaxis lasting 10 to 30
minutes and epistaxis lasting over 30 minutes. The outcome was
bleeding events in the first 12 months following presentation. Over-
all bleeding severity was classified using the adapted Buchanan
bleeding score. We used logistic regression to estimate the associa-
tion between epistaxis duration at presentation and future bleeding
severity. We estimated unadjusted models (model 1) and covariate
adjusted models (model 2). The covariates were age at presentation,
platelet count less than 10 at presentation, atypical features, num-
ber of other bleeding sites and if treatment with steroids or
immunoglobulin was received.

The sample included 1793 participants, of which 295 had minor
bleeding, 150 moderate bleeding and 22 severe bleeding in the 12
months after presentation. At presentation 334 participants had epis-
taxis lasting under 10 minutes, 88 lasting 10-30 minutes and 97 over
30 minutes. In model 1 epistaxis over 30 minutes duration was asso-
ciated with higher odds of subsequent bleeding for both severe bleeds
and combined moderate and severe bleeds (Table 1). Bleeding under
30 minutes duration was not associated with increased odds for
either outcome; however, a trend for increased risk with increasing
duration of epistaxis was statistically significant (P = 0.01). In model
2 the associations remained significant after adjustment for potential
confounders. Additionally, number of bleeding sites did not alter
odds of bleeding event for severe bleeds alone nor moderate and sev-
ere bleeds combined.
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We found that the longer the epistaxis, the higher the risk of a
subsequent severe bleeding episode. This is mostly driven by a large
increase in risk when epistaxis lasts over 30 minutes. Our findings
support watch and monitor for children with short duration epis-
taxis and treatment in epistaxis lasting 30 minutes or more.

Abstract Table: Table 1: Logistic Regression Showing The Associa-
tion Between Bleeding Outcome And Epistaxis Duration.
Model 1* Model 2°

Odds Ratio (95% CI) Odds Ratio (95% CI)
Moderate and severe

<10mins 1.32 (0.87 to 1.99) 1.14 (0.73 to 1.78)

10-30 mins 1.71 (0.88 to 3.33) 1.37 (0.68 to 2.77)

>30 mins 2.55 (1.45 to 4.48) 2.07 (1.12 to 3.82)
Severe

<10 mins 1.53 (0.48 to 4.92) 1.05 (0.31 to 3.55)

10-30 mins 1.45 (0.18 to 11.48) 1.13 (0.14 to 9.40)

>30 mins 5.44 (1.67 to 17.67) 3.61 (1.02 to 12.83)

*Unadjusted logistic regression, * Adjusted for age at presentation,
platelet count less than 10 at presentation, atypical features, number
of other bleeding sites and if treatment with steroids or intravenous
immunoglobulin was received
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Abstract Content: Emicizumab has been highly effective novel medi-
cation for children with severe hemophilia A (HA) with and without
inhibitors. Safety assessment is a crucial component in all phases of
development of new drugs. In case of emicizumab, serious safety con-
cerns about thromboembolic events (TEs), and thrombotic microan-
giopathy (TMA) were raised from clinical trials. However; to date
neither TMA nor TEs have been reported paediatric patients, thus
suggesting that emicizumab is relatively safe in this age group. On the
other hand, minor side effects were reported in more than 90% of
emicizumab-treated HA children, including injection site reactions,
headache and contusion. In literature, the development of antidrug
antibodies (ADA) represent an incidence of about 4-5%. Real-world
data on safety and tolerability of emicizumab in paediatric population
have not been well explored especially in non-inhibitor patients.

We conducted an observational study in Birmingham Children’s
hospital. Data regarding adverse events were collected from a cohort
of 49 severe HA patients on emicizumab prophylaxis. Median age of
emicizumab start was 7.7 (range 0.3-15.3) years. Median time on
emicizumab was 13.1 (range 2.7-36.6) months. Four patients had
active inhibitors at the time of the study.

The most common side effects were minor and reported in 8% of
the patients after emicizumab injections. Two patients developed head-
aches, one patient had minimal injection site reaction and one patient
had abdominal pain and nausea. Major adverse events were reported
in four patients (see table). Patient#1 developed headaches which were
severe enough that he discontinued emicizumab and returned to pre-
vious prophylaxis. Patient#2 was well controlled on recombinant fac-
tor (r) (F) VIII prophylaxis prior to emicizumab with zero annualized
bleeding rate and no inhibitors. Although his emicizumab levels were
in normal ranges, he developed a significant haematoma behind his
hip joint after minimal trauma that required hospitalization for 2 days
and treatment with rFVIII for 12 days. Following this event, family

Red Cell Disorder

decided to return to previous prophylaxis regimen. Patient#3 had emi-
cizumab plasma concentrations persistently lower than normal ranges.
Anti-FX anti-emicizumab antibodies were found to be positive at low
levels. He was treated with rFVIII three times for joint pains; however,
joint bleeding was not confirmed in these occasions as formal review
was not possible due to COVID circumstances. He continued emi-
cizumab at a weekly dose instead of fortnightly with close clinical fol-
low-up and monitoring of ADA. Patient#4 had recurrent inhibitors
(at low levels) after previous successful immune tolerance. None of
the patients developed TEs or TMA.

All of these real-life adverse events highlight that management of
HA patients on emicizumab may not be an easy task, despite its effi-
cacy, the convenience of subcutaneous injections and infrequent dos-
ing. Therefore, we believe that additional clinical trials to evaluate
long-term safety of emicizumab prophylaxis are mandatory especially
in children with HA.

Abstract Table: Table

Patient# Number of Inhibitor Adverse Event ~ Outcome
doses of status
emicizumab
1 3

Negative ~Headaches Stopped
emicizumab
2 15 Negative ~ Major Stopped
breakthrough
bleeding

Negative ADA

emicizumab
Continued
on
emicizumab
at higher
frequency
Negative ~ Recurrence Continued
of previously  on
tolerised emicizumab
inhibitors with advice
to give
activated
rEVII on
demand and
close
follow-up
for inhibitor
levels
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Laboratory monitoring of paediatric patients
on emicizumab prophylaxis: experience from a
large comprehensive haemophilia center in the
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Abstract Content: Emicizumab is highly effective in bleeding preven-
tion. However, the functional differences between emicizumab and
factor VIII (FVIII) in addition to its long half-life make it challeng-
ing for laboratories. Recent publications as well as helpful manufac-
turer insight have provided guidance on how emicizumab can
influence haemostasis laboratory tests, measurement of FVIII activity
levels and monitoring of emicizumab levels.
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We present laboratory monitoring data from our cohort of 49
patients receiving emicizumab prophylaxis at Birmingham Children’s
Hospital. A set of laboratory investigations including emicizumab
levels, activated partial thromboplastin time (aPTT), chromogenic
FVIII assay (CSA), inhibitor titers, full blood count, liver and renal
function tests are done for all patients at the end of loading doses
(fifth week of starting emicizumab),monthly for 3 months, then
every three months afterwards.

Standard one-stage FVIII activity assays were found to be either
insensitive or oversensitive to emicizumab, which excludes their use.
Moreover, CSA that contains human FIXa and FX are highly sensi-
tive to the presence of emicizumab resulting in falsely elevated FVIII
activity; however, those containing bovine FIXa and FX are unaf-
fected. At Birmingham Children’s Hospital, we use CSA, with bovine
sources reagents, a higher plasma dilution and emicizumab specific
calibrator (r* diagnostics). Each patient sample is analysed in multi-
ple point dilutions in concordance with standard parallel line assay
recommendations to enable accurate quantification of FVIII activity
and measurement of emicizumab concentrations. Also, inhibitor
levels under concurrent treatment with emicizumab, are measured by
a chromogenic Bethesda assay using bovine reagents.

Median age of the patients was 7.7 (range 0.3-15.3) years. Median
time on emicizumab was 13.1 (range 2.7-36.6) months. A summary
of laboratory assays used and results for our patients who are on
emicizumab prophylaxis are detailed (Table).Full blood counts, renal
function and liver functions were all in normal ranges with median
creatinine level 40 (range7—73) umol/L, ALT median 12 (range 5-29)
IU/L and aPPT median 19 (rangel5-23) seconds. Emicizumab levels
were in normal ranges (40-60 ug/ml) in all patients as shown in
(Table). Only, two patients had their emicizumab levels lower than
normal in more than one occasion despite full compliance. First
patient’s levels range was (14-20) ug/ml; moreover, he required addi-
tional FVIII treatment on three occasions. Anti-drug antibodies
(ADA) were requested and anti-FX anti-emicizumab antibodies were
found to be positive at low levels. The second patient’s levels range
was (25-30) pg/ml with no bleeding events; therefore, ADA was not
done. All inhibitors levels were <0.4 Bethesda unit (Bu)/ml except in
five patients who had inhibitors prior to starting emicizumab (range
(0.7-922)) Bu/ml. It worth mentioning that one patient with inhibi-
tors on follow-up after starting treatment had inhibitors levels nor-
malized <0.4 Bu/ml. On the other hand, one patient had recurrence
of previously tolerized inhibitors after starting emicizumab (range
(0.5-1.6) Bu/ml) and this reflects the significance of continuous
assessment of inhibitors levels.

Our results highlights the importance of laboratory monitoring of
patients on emicizumab prophylaxis. We recommend that reliable
laboratory assessment should be well established prior to initiation of
emicizumab treatment.

Abstract Table: Table.

Measurement Assay Results of our cohort

Emicizumab CSA with bovine Median after loading

Table . (Continued)

Measurement Assay Results of our cohort
FVIII in the CSA with bovine <0.01 U/ml

presence of FIXa and FX

emicizumab
Inhibitor levels Chromogenic <0.4 Bu/ml

Bethesda assay with
bovine FIXa and FX

Five patients had
inhibitors prior to
starting emicizumab
range (0.7-922) Bu/ml

One inhibitor patient
had normal inhibitor
levels after starting
emicizumab <0.4 Bu/
ml.

One patient had
recurrence of
previously tolerized
inhibitors range (0.5
1.6) Bu/ml.

*Normal ranges (40-60 ug/ml)
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Abstract Content: Axicabtagene ciloleucel (axi-cel) autologous anti-
CD19 chimeric antigen receptor (CAR) T-cell therapy is approved
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for the treatment of relapsed/refractory (R/R) large B-cell lymphoma.
Here, we present the primary analysis of ZUMA-5, a Phase 2, multi-
center, single-arm study of axi-cel in patients with R/R indolent
non-Hodgkin lymphoma (iNHL).

Adults with follicular lymphoma (FL; Grades 1-3a) or marginal
zone lymphoma (MZL; nodal or extranodal) had R/R disease after
>2 lines of therapy (must include an anti-CD20 mAb plus an alkylat-
ing agent) and ECOG 0-1. Patients underwent leukapheresis followed
by conditioning therapy and a single infusion of axi-cel at 2x10°
CAR T cells/kg. The primary endpoint was objective response rate
(ORR) by central review (per Lugano classification; Cheson, et al. |
Clin Oncol. 2014), analysed when >80 treated patients with FL had
>12 months of follow-up. Secondary endpoints included complete
response (CR) rate, duration of response (DOR), progression-free
survival (PFS), overall survival (OS), safety, and levels of CAR T cells
in blood.

As of 3/12/2020, 146 patients with iNHL (124 FL; 22 MZL)
received axi-cel; 84 patients with FL had >12 months of follow-up.
The median age was 61 years (range, 34-79); 57% of patients were
male. Thirty-eight percent of patients had ECOG 1; 86% had stage
III/IV disease; 47% had >3 FLIPI, and 49% had high tumor bulk
(GELF). Patients had a median of 3 prior lines of therapy; 64% had
>3 prior lines; 55% progressed <2 years after first chemoim-
munotherapy, and 68% had refractory disease. Axi-cel was success-
fully manufactured for all enrolled patients.

With a median follow-up of 17.5 months, the ORR was 92% in
efficacy-evaluable patients with iNHL (n = 104), with a 76% CR rate.
In patients with FL (n = 84), the ORR was 94% (80% CR rate); in
those with MZL (n = 20), the ORR was 85% (60% CR rate). ORR
was comparable across key risk groups. As of the data cut-off date,
62% of all treated patients had ongoing responses (64% for FL).
Twelve-month estimated rates of DOR, PFS, and OS were 72%,
74%, and 93%, respectively.

Grade >3 adverse events (AEs) occurred in 86% of patients with
iNHL (85% in FL; 95% in MZL). Grade >3 cytokine release syn-
drome (CRS; per Lee, et al. Blood. 2014) occurred in 7% of patients
with iNHL (6% in FL; 9% in MZL). Grade >3 neurologic events
(NEs; per CTCAE v4.03) occurred in 19% of patients with iNHL
(15% in FL; 41% in MZL). Most CRS (118/119) and NEs (81/87) of
any grade resolved by data cut-off. Grade 5 AEs occurred in 3
patients: multisystem organ failure in the context of CRS (related to
axi-cel), aortic dissection, and coccidioidomycosis infection (both
unrelated to axi-cel).

The median peak CAR T-cell level was 38 cells/uL (range, 0—
1415), and the AUC, ,5 was 448 cells/uLxdays (range, 6-19,900).
Median time to peak was 9 days. In efficacy-evaluable patients with
FL, median peak CAR T-cell levels were numerically greater in those
with ongoing response at 12 months than in those who relapsed
(P =0.057). In all treated patients with FL, CAR T-cell peak was
associated with Grade >3 CRS (P = 0.031) and NEs (P = 0.005).

Axi-cel had considerable and durable clinical benefit in patients
with iNHL, with high ORR and CR rates. Axi-cel had a manageable
safety profile, with lower rates of Grade >3 NEs observed in patients
with FL than MZL and those previously reported in aggressive NHL
(Locke, et al. Lancet Oncol. 2019).
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Abstract Content: Patients with high-risk large B-cell lymphoma
(LBCL) have poor outcomes with R-CHOP (Blood. 2016;128[suppl,
abstr]:106), highlighting an unmet treatment need. Axicabtagene
ciloleucel (axi-cel), an autologous anti-CD19 chimeric antigen recep-
tor (CAR) T-cell therapy, was approved for use in adults with
relapsed/refractory LBCL after >2 prior systemic therapies based on
the ZUMA-1 study. Here, we present the interim analysis of ZUMA-
12, a Phase 2, open-label, multicenter, single-arm study of axi-cel as
part of first-line therapy in patients with high-risk LBCL.

Adult patients (aged >18 years) met 2 criteria for high-risk LBCL:
(1) double-/triple-hit lymphoma by fluorescence in situ hybridization
per investigator or LBCL with International Prognostic Index (IPI)
score of >3 and (2) positive interim positron emission tomography
(PET) per Lugano Classification (Deauville score [DS] of 4 or 5)
after 2 cycles of an anti-CD20 and anthracycline—containing regimen.
Patients underwent leukapheresis (>2 weeks after prior systemic ther-
apy) and then received conditioning chemotherapy with fludarabine
and cyclophosphamide for 3 days and a single axi-cel infusion
(2x10° CAR T cells/kg). The primary endpoint was complete
response (CR) rate per investigator. Key secondary endpoints were

objective response rate (ORR), adverse events (AEs), and CAR T-cell
levels in blood.

As of 8/25/2020, 32 patients received axi-cel; 19 patients had >6
months of follow-up at the data cut-off date. The median age was 61
years; 50%/50% of patients had DS 4/5, 53% had double-/triple-hit
status, and 72% had IPI score of >3. Of 27 response-evaluable
patients (centrally confirmed high-risk LBCL who received axi-cel
and had >1 month of follow-up), the ORR was 85% (74% CR rate);
70% of patients had ongoing responses at the data cut-off date. Of
32 patients treated (safety analysis set), the ORR was 88% (78% CR
rate); 75% of patients had ongoing responses at the data cut-off
date.

Of 32 safety-evaluable patients, Grade >3 AEs occurred in 81% of
patients, with the most common being neutrophil count decreased
(44%), white blood cell count decreased (44%), and anaemia (25%).
Grade >3 cytokine release syndrome (CRS) and neurologic events
(NEs) occurred in 9% and 25% of patients, respectively. No Grade 4
or 5 CRS occurred and no Grade 5 NEs occurred. The median time
to onset for any grade CRS and NEs was 4 days (range, 1-10) and 9
days (range, 2-44), respectively. One Grade 5 AE occurred due to
COVID-19.

Despite similar assessment schedule and methodology, median
peak CAR T-cell levels were greater in ZUMA-12 versus ZUMA-1
Phase 2 Cohort 1 (46 cells/uL [range, 10-555] vs. 32 cells/uL [range,
1-1514]). Median CAR T-cell expansion (as measured by area under
the curve in the first 28 days) was also greater in ZUMA-12
(587 cells/pLxday [range, 147-4261]) than in ZUMA-1 (357 cells/
uLxday [range, 5-11,500]). The median time to peak levels of CAR
T cells in blood was 8 days after infusion. Pharmacokinetic profiles
were similar in patients with double-/triple-hit lymphoma and IPI
score of >3.

ZUMA-12 is the first study in which CAR T-cell therapy was eval-
uated as first-line therapy in high-risk LBCL, which notably was
defined by both histology and/or IPI and dynamic risk assessment
(PET). Axi-cel demonstrated substantial clinical benefit and a man-
ageable safety profile. The study results also provide new insights
into the pharmacology of CAR T-cell therapy for patients exposed to
fewer prior therapies.
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Pirtobrutinib (LOXO-305), a next generation
highly selective non-covalent Bruton’s Tyrosine
Kinase inhibitor in previously treated chronic
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lymphoma: Results from the Phase 1/2 BRUIN

study
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Abstract Content: Despite the marked efficacy of covalent BTK inhi-
bitors (BTKi) in CLL/SLL, the development of resistance and discon-
tinuation for adverse events can lead to treatment failure. Moreover,
pharmacological liabilities of these agents such as low oral bioavail-
ability or short half-life can lead to suboptimal BTK target coverage
and ultimately result in acquired resistance in some patients (pts).
To address these limitations, pirtobrutinib (LOXO-305), a highly
selective, non-covalent BTKi that inhibits both WT and C481-mu-
tated BTK with equal low nM potency was developed. We report the
safety and efficacy of pirtobrutinib in previously treated CLL/SLL.

BRUIN is a multicenter phase 1/2 trial (NCT03740529) enrolling
pts with advanced B-cell malignancies who have received >2 prior
therapies. Oral pirtobrutinib was dose escalated in a standard 3+3
design in 28-day cycles. The primary endpoint was MTD/RP2D iden-
tification. Efficacy evaluable pts included all dosed pts who under-
went their first response evaluation or discontinued therapy. Safety
was assessed in all pts (n = 323). Response was assessed according to
the iwCLL 2018 criteria, including PR with lymphocytosis (PR-L).

As of 27 September 2020, 323 pts with B-cell malignancies (170
CLL/SLL, 61 MCL, 26 WM, and 66 other B-cell lymphomas) were
treated on 7 dose levels (25-300 mg QD). Among the 170 CLL/SLL
pts, the median age was 69 (range 36-84) years. Median number of
prior lines of therapies was 3 (range 1-11), 86% of CLL/SLL pts had
received a prior BTKi, and 67% an anti-CD20 antibody, chemother-
apy, and BTKi; 21% had received a PI3K inhibitor and 34% veneto-
clax. At enrollment, high risk features such as 17p deletion were
present in 25% (20/81), TP53 mutation in 30% (27/91), and unmu-
tated IGHV in 88% (71/81). Pirtobrutinib demonstrated high oral
exposures, with doses >100mg QD exceeding the BTK IC90 for the
entirety of the dosing interval. No DLTs occurred. Consistent with
pirtobrutinib’s selectivity, the only treatment-emergent adverse events
regardless of attribution or grade seen in >10% of pts (n = 323) were
fatigue (20%), diarrhea (17%) and contusion (13%). Responses were
observed at the first dose level of 25mg QD. A RP2D of 200mg QD
was selected for future studies. At the efficacy cut-off date, 150 CLL/
SLL pts remained on therapy and 139 were efficacy evaluable (121
BTKi-treated). Median follow-up was 6 months (range 0.6-17.8+)
for efficacy evaluable pts. The ORR was 63% with 69 PRs, 19 PR-Ls,
45 SDs, 1 PD, and 5 discontinued prior to first response assessment.
An additional 37 pts were ongoing and awaiting initial radiologic
assessment. Responses deepened over time; among pts with at least
10 months of follow-up (n = 29), the ORR was 86%. ORR was not
influenced by the reason for prior BTKi discontinuation (i.e., pro-
gression vs. intolerance), or other classes of prior therapy received
(including a covalent BTK and a BCL2 inhibitor). Of the 88
responding pts, all except 5 remain on therapy (4 progressed, and 1
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achieved a PR and electively discontinued). The longest followed
responding pt continues on treatment for 17.8+ months.
Pirtobrutinib demonstrated promising efficacy in CLL/SLL pts fol-
lowing multiple prior lines of therapy including a covalent BTKi and
a BCL2 inhibitor. Importantly, the activity of pirtobrutinib was not
restricted to pts with BTK C481 mutations. Pirtobrutinib was well
tolerated and exhibited a wide therapeutic index.
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Abstract Content: ECHELON-2, a phase 3, randomised, double-
blind, double-dummy, placebo-controlled, active-comparator, multi-
centre study, established the superiority of frontline brentuximab
vedotin + cyclophosphamide, doxorubicin and prednisone (A+CHP)
versus cyclophosphamide, doxorubicin, vincristine and prednisone

38 © 2021 The Authors. British Journal of Haematology © John Wiley & Sons Ltd

British Journal of Haematology, 2021, 193, (Suppl. 1), 3-45



(CHOP) for patients (pts) with previously untreated systemic
anaplastic large cell lymphoma (sALCL) or other CD30-expressing
peripheral T-cell lymphomas (PTCL) (Horwitz, Lancet 2019). At the
primary analysis, risk of progression-free survival (PFS) per blinded
independent central review (primary endpoint) and overall survival
(OS) events favoured A+CHP over CHOP. A+CHP was the first
treatment regimen to increase OS compared with CHOP in this pop-
ulation. We report the 5-year data from ECHELON-2.

Adults with untreated CD30-positive PTCL (aiming to recruit
754+5% of pts with SALCL) were randomised 1:1 to receive 6-8
cycles of A+CHP or CHOP. Pts were stratified by histological sub-
type and international prognostic index (IPI) score. We report PES
per investigator (INV) and the following key secondary endpoints:
OS, PES in sALCL, complete remission (CR) and objective response
rates (ORR) in re-treated pts. Brentuximab vedotin-based subsequent
therapies were allowed.

Of 452 pts enrolled, most had sALCL (n = 316 [70%]; 218 [48%)]
anaplastic lymphoma kinase [ALK]-negative and 98 pts [22%] ALK-
positive) and most had advanced disease (27% Stage III, 53% Stage
IV; 78% IPI >2). At data cut-off, median follow-up was 47.6 months
for PFS and 66.8 months for OS. Hazard ratios (HRs) for PFS per
INV (0.70 [95% confidence interval [CI]: 0.53-0.91], P = 0.0077)
and OS (0.72 [95% CI: 0.53-0.99], P = 0.0424) favoured A+CHP
over CHOP. Median PFS was 62.3 months (95% CI: 42.0-not evalu-
able) and 23.8 months (95% CI: 13.6-60.8) for A+CHP and CHOP,
respectively. Estimated 5-year PFS was 51.4% (95% CI: 42.8-59.4)
with A+CHP vs. 43.0% (95% CI: 35.8-50.0) with CHOP. Median
OS was not reached in either arm. Estimated 5-year OS was 70.1%
(95% CI: 63.3-75.9) for A+CHP vs. 61.0% (95% CI: 54.0-67.3) for
CHOP. PFS in prespecified subgroups was generally consistent with
overall PES. In pts with sALCL, the HR for PES (0.55 [95% CI:
0.39-0.79]) also favoured A+CHP over CHOP, with an estimated 5-
year PES of 60.6% (95% CI: 49.5-69.9) for A+CHP vs. 48.4% (95%
CIL: 39.6-56.7) for CHOP. A total of 29 pts (13%) in the A+CHP
arm (sALCL [n = 19], PTCL not otherwise specified [n = 5],
angioimmunoblastic T-cell lymphoma [n = 5]) and 54 pts (24%) in
the CHOP arm received subsequent systemic therapy with brentux-
imab vedotin. In the A+CHP arm, median time to retreatment was
15.0 months (range, 3-64); 17 pts (ORR: 59%) had CR (n = 11) or
partial remission (n = 6) after retreatment with brentuximab vedotin
monotherapy (n = 25) or brentuximab vedotin-containing regimen
(n = 4). Treatment-emergent peripheral neuropathy (PN) occurred
in the A+CHP (n = 117) and CHOP arms (n = 124), of which, 72%
and 78% had resolved or improved in the A+CHP and CHOP arms,
respectively. In pts with ongoing events at last follow-up (A+CHP
[n = 47] vs. CHOP [n = 42]) PN was grade 1, 2 and 3 in 70% vs.
71%, 28% vs. 26% and 2% vs. 2%, respectively.

At 5 years’ follow-up, frontline A+CHP continued to provide
clinically meaningful improvements in PFS and OS versus CHOP,
including ongoing remission in 59% of re-treated pts with sALCL,
with a manageable safety profile, including continued resolution or
improvement of PN.
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Abstract Content: In the treatment of advanced Hodgkin lym-
phoma, it is increasingly common practice to modify escalated BEA-
COPP (eBPP) by removing oral procarbazine and replacing it with
intravenous dacarbazine (250 mg/m2 D2-3) to reduce haematopoi-
etic stem cell and gonadal toxicity. However, published data of the
‘escalated BEACOPDac (eBPDac)’ regimen are very limited.

This is a retrospective study of 147 patients from 16 centres in
the UK, Ireland and France who were treated with eBPDac first line
for advanced stage Hodgkin lymphoma. Outcomes were compared
with 58 matched patients treated with eBPP at 4 UK centres. Most
patients were treated as per HD15 or HD18 protocol. 28 patients in
Paris and two in Truro followed the AHL2011 protocol with 2
courses of eBPDac given upfront and if iPET2 negative were deesca-
lated to 4 cycles of ABVD.

From 2009, 205 patients were treated first line with either eBPP
(n = 58) or eBPDac (n = 147) with median follow-up 51.3 months
and 22.9 months respectively. Patients were well matched with no
significant differences in age (median: 23 y vs. 27 y), sex, stage (stage
3/4: 81% vs. 83%) and international prognostic score (IPS3+ 74%
vs. 65%). 51% of eBPDac patients received only 4 cycles (vs. 12% of
eBPP patients; P < 0.001) reflecting publication of HD18 trial data.
In total, 74% patients achieved iPET2 Deauville score <3 and 90%
patients achieved PET negative remission by end of treatment. 77%
of eBPDac patients achieved iPET2 Deauville <3 which was statisti-
cally similar to the eBPP cohort (67%; P = 0.181) and matched the
76% iPET D2/3 reported in HD18. Of 205 patients, 202 are alive
and 197 continue in first remission. Two eBPP patients have relapsed
at 13 and 41 months and the latter died of refractory disease. One
eBPDac patient had primary refractory disease, and three have
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relapsed at 2, 7 and 24 months. One 56- year-old eBPDac patient
with high IPS died with bowel perforation during cycle 1 and one
34-year-old with alcoholic liver disease died 8 months after treatment
while still in remission.

Toxicity was compared over the first 4 cycles. Mean day 8 (D8)
ALT was similar between the two regimens. Mean D8 neutrophil
count was lower in eBPDac than eBPP patients (1.81 vs. 2.45;
P = 0.067; G-CSF given day 9); however, it increased to 5.61 in eBP-
Dac patients given GCSF from day 4. There is a trend toward fewer
non-elective days of inpatient care for eBPDac compared with eBPP
(mean: 3.74 vs. 5.83; P = 0.118), and eBPDac patients received fewer
red cell transfusions compared with eBPP patients (mean 1.93 units
vs. 4.16 units; P < 0.001). Women aged < 35, who completed >4
cycles of eBPDac/eBPP had a similar rate of return of menstrual

Abstract Table:

Red Cell Disorder

cycles (eBPP: 22/25; eBPDac: 29/29), although eBPDac patients
appeared to restart menstruation earlier post chemotherapy (mean:
4.48 months vs. 9.12 months, P = 0.0026). However, this could also
reflect the higher mean chemotherapy cycle number completed by
the eBPP women (5.86 vs. 4.60; P < 0.001). The use of Goserelin to
suppress ovulation varied between centres.

Accepting the limitations of a retrospective study, we suggest that
substituting dacarbazine for procarbazine is unlikely to compromise
the efficacy of eBPP and may have some toxicity benefits. Despite a
predominance of high risk advanced stage patients, with nearly 2
years median follow-up we have observed only 2 deaths and 4 pro-
gression events from 147 patients treated with eBPDac, suggesting
this regimen is highly efficacious for the treatment of Hodgkin lym-
phoma.

eBEACOPP eBEACOPDac

Baseline Characteristics N =58 N = 147 P-value
Median Age (range) 23 (16-54) 27 (16-62) U=4665, P = 0.293
Male sex (%) 29 (50%) 88 (60%) Fisher, P = 0.213
Stage 2B/2X/2XB 11 (19%) 25 (17%)

3 9 (16%) 27 (18%) Fisher, P = 0.879

4 38 (65%) 95 (65%)

IPS 0-2 15 (26%) 51 (35%)

3-4 32 (55%) 72 (49%)

5-7 11 (19%) 24 (16%) Fisher, P = 0.474

IPS >3 43 (74%) 96 (65%)
Treatment Outcomes
Total cycle number 1 0 2 (1%)

2 0 28 (20%)

4 7 (12%) 73 (51%) Fisher, (4 vs. 6)

5 5 (9%) 2 (1%) P = 3.93E-10

6 45 (78%) 39 (27%)

7 1 (2%) 0
On treatment 0 3
iPET Deauville score 1- 2 10 (21%) 39 (27%)

3 22 (46%) 72 (50%)

4 16 (33%) 32 (22%)

5 0 1 (1%) Fisher, P = 0.181
<3 32 (67%) 111 (77%)
No iPET 10 3
Mean day 8 ALT (cycles 1-4) [SD] 40.2 (£32.7) 46.5 (4+31.5) t(96)=1.17, P = 0.244
Mean day 8 neutrophils (cycles 1-4) [SD] 2.45 (+1.45) 1.81 (£+1.09) t(87)=2.77, P = 0.0067
Mean no. days non-elective admission (cycles 1-4) [SD] 5.83 (£7.40) 3.74 (45.47 U=2762, P = 0.118
Mean no. of red cell units transfused (cycles 1-4) [SD] 4.16 (+4.12) 1.93 (42.89) U=1996, P = 2.52E-5
Median follow-up from diagnosis in months (range) 51.3 (5.0-127) 22.9 (0.89-47.0) U=1053, P = 2.2E-16
Mean no. of months for return of menstrual period post-chemotherapy [SD] 9.12 (£5.73) 4.48 (42.06) t(24)=3.55, P = 0.0016
Mean no. of cycles completed by women <35 years of age [SD] 5.86 (£0.35) 4.60 (40.93) U=113, P = 5.20E-6
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Abstract Content: KTE-X19, an autologous anti-CD19 chimeric
antigen receptor (CAR) T-cell therapy, is currently being evaluated
in patients (pts) with relapsed/refractory mantle cell lymphoma (R/R
MCL) who received 1-5 prior therapies (including a Bruton tyrosine
kinase inhibitor) in the Phase 2, registrational, multicenter ZUMA-2
study. In the primary analysis of ZUMA-2 (N = 60), the objective
response rate (ORR) was 93% (67% complete response [CR] rate),
with a median follow-up of 12.3 months (N Engl ] Med.
2020;382:1331). Here, we present results for all pts with >1 year of
follow-up.

Eligible pts with R/R MCL underwent leukapheresis and condi-
tioning chemotherapy followed by a single infusion of KTE-X19
(2x10° CAR T cells/kg; N Engl ] Med. 2020;382:1331). The primary
endpoint was ORR (CR + partial response) as assessed by an Inde-
pendent Review Committee according to the Lugano Classification (J
Clin Oncol. 2014;32:3059). Efficacy data are reported for the 60 trea-
ted pts with >1 year of follow-up; safety data are presented for all 68
treated pts.

As of December 31, 2019, the median follow-up was 17.5 months
(range, 12.3-37.6). The ORR was 92% (95% CI, 81.6-97.2), with a
CR rate of 67% (95% CI, 53.3-78.3). Of all efficacy-evaluable pts,
48% had ongoing responses at the data cut-off. Medians were not
reached for duration of response, progression-free survival (PES), or
overall survival; 15-month estimates (95% CI) were 58.6% (42.5—
71.7), 59.2% (44.6-71.2), or 76.0% (62.8-85.1), respectively. Median

PFS was not reached in pts who achieved a CR (15-month rate,
75.1% [95% CI, 56.8-86.5]), 3.1 months (95% CI, 2.3-5.2) in pts
who achieved a partial response, and 1.1 months (95% CI, 0.9-3.0)
in nonresponders. The first 28 pts treated had a median follow-up of
32.3 months (range, 30.6-37.6); 39.3% of these pts remain in remis-
sion with no further therapy.

Common Grade >3 adverse events were neutropenia (85%),
thrombocytopenia (53%), anemia (53%), and infections (34%).
Grade >3 cytopenias were reported in 60% of pts >30 days post-infu-
sion. Grade >3 cytokine release syndrome (CRS; per Blood.
2014;124:188) occurred in 15% of pts; 59% received tocilizumab for
management of CRS. Grade >3 neurologic events (NEs) were
reported in 31% of pts, and 38% received steroids for NE manage-
ment. There were no Grade 5 CRS events or NEs, and no new Grade
5 events occurred with additional follow-up.

Median (range) peak CAR T-cell levels (cells/uL) and median
(range) area under the curve (Days 0-28; cells/uL) were 98.9 (0.2—
2565.8) and 1394.9 (3.8-27,700) in pts with ongoing responses at 12
months, 202.6 (1.6-2589.5) and 2312.3 (19.0-27,200) in pts who
relapsed by 12 months, and 0.4 (0.2-95.9) and 5.5 (1.8-1089.1) in
nonresponders. Of the 57 efficacy-evaluable pts with data available,
84% had B cells detectable by flow cytometry at baseline. Of those in
ongoing responses at 12 months, B cells were detectable in 10/26 pts
(38%) at 3 months, and 10/18 (56%) at 12 months; gene-marked
CAR T cells were no longer detectable at 12 months in 5/28 evalu-
able pts (17%).

The ZUMA-2 study continues to demonstrate substantial and
durable clinical benefit of KTE-X19 therapy, with most pts achieving
durable CR. Safety remained manageable, with no new safety signals
reported. Although early CAR T-cell expansion was higher in pts
who achieved an objective response, those who later relapsed showed
elevated CAR T-cell levels, pointing to alternate mechanisms of sec-
ondary treatment failure in MCL.
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Abstract Content: ZUMA-2 is a Phase 2 study evaluating KTE-X19,
an autologous anti-CD19 chimeric antigen receptor (CAR) T-cell
therapy, in patients (pts) with relapsed/refractory mantle cell
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lymphoma (R/R MCL) after 1-5 prior therapies, including a Bruton
tyrosine kinase inhibitor (BTKi). In the primary analysis of ZUMA-2
(N = 60), the objective response rate (ORR) with KTE-X19 treat-
ment (median follow-up, 12.3 mo) was 93% (67% complete
response [CR] rate; N Engl ] Med. 2020;382:1331). Here, we present
ZUMA-2 results by MCL morphology and prior BTKi exposure
(ibrutinib [Ibr] and/or acalabrutinib [Acala]), accompanied by basic
product attribute characterization.

Product attributes and CAR T-cell levels in blood were assessed
using methods previously described (Mol Ther. 2017;25:285). Clinical
outcomes are reported in the 60 efficacy-evaluable pts; safety, pro-
duct attributes, and pharmacology data are reported for all 68 pts
treated with KTE-X19 (2x10° cells/kg; data cut-off, 7/24/2019).

For pts with classical (n = 40), blastoid (n = 17), or pleomorphic
(n=4) MCL, median (range) CD4/CDS8 ratios in manufactured
KTE-X19 products were 0.7 (0.04-2.8), 0.6 (0.2-1.1), or 0.7 (0.5~
2.0), respectively. Product T-cell phenotypes (median [range])
included less differentiated CCR7+ T cells (classical, 40.0% [2.6—
88.8]; blastoid, 35.3% [14.3-73.4]; pleomorphic, 80.8% [57.3-88.8])
and CCR7— effector + effector memory T cells (classical, 59.9%
[11.1-97.4]; blastoid, 64.8% [26.6-85.7]; pleomorphic, 19.2% [11.1-
42.7]). Median (range) interferon (IFN)-y levels (pg/mL) by cocul-
ture in pts with classical, blastoid, or pleomorphic MCL were 6309.5
(424.0-20,000), 6510.0 (2709.0-18,000), or 7687.5 (424.0-12,000),
respectively. In pts with classical, blastoid, or pleomorphic MCL,
median (range) peak CAR T-cell levels (cells/uL) were 77.6 (0.2—
2241.6), 35.0 (0.2-2589.5), or 144.9 (39.2-431.3), respectively. ORR/
CR rates were as follows: classical, 93%/65%; blastoid, 88%/53%;
and pleomorphic, 100%/75%. The 12-mo survival rates in pts with
classical, blastoid, or pleomorphic MCL were 86.7%, 67.9%, or
100%, respectively. Grade >3 cytokine release syndrome (CRS)/neu-
rologic events (NEs) occurred as follows: classical, 15%/38%; blas-
toid, 6%/8%; and pleomorphic, 25%/50%.

Overall, 88% of pts had BTKi-refractory disease. For pts who
received prior Ibr (n = 52), Acala (n = 10), or both (n = 6), median
(range) CD4/CD8 ratios in manufactured KTE-X19 products were
0.7 (0.04-3.7), 0.6 (0.3-1.2), or 1.0 (0.7-1.9), respectively. Product
T-cell phenotypes (median [range]) included less differentiated
CCR7+ T cells (Ibr, 39.3% [2.6-86.4]; Acala, 42.7% [16.3-88.8];
both, 49.5% [14.3-83.0]) and CCR7— effector + effector memory T
cells (Ibr, 60.6% [13.7-97.4]; Acala, 57.3% [11.1-83.8]; both, 50.6%
[17.0-85.7]). Median (range) IFN-y levels (pg/mL) by coculture in
pts with prior Ibr, Acala, or both was 6496.0 (424.0-20,000), 5972.5
(2502.0-18,000), or 7985.5 (2709.0-12,000), respectively. For pts with
prior Ibr, Acala, or both, median (range) peak CAR T-cell levels
(cells/uL) were 95.9 (0.4-2589.5), 13.7 (0.2-182.4), or 115.9 (17.2—
1753.6), respectively. ORR/CR rates were as follows: Ibr, 94%/65%;
Acala, 80%/40%; and both, 100%/100%. The 12-mo survival rates in
pts with prior Ibr, Acala, or both were 81%, 80%, or 100%, respec-
tively. Grade >3 CRS/NEs occurred as follows: Ibr, 17%/31%; Acala,
10%/10%; and both, 0/67%.

All subgroups drew clinical benefit from KTE-X19 treatment
despite some pharmacological differences.
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patients? Does unconscious bias play a role?
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Abstract Content: Haematopoietic stem cell transplantation (HSCT)
is potentially curative for acute leukaemia and its usage should be
based on a patient’s disease risk, their estimated transplant-related
mortality (age and co-morbidities) and personal values. However,
previous studies have revealed demographic disparities in its use, dis-
proportionately affecting survival of under-served communities. In
this study we examined whether receipt of HSCT in acute leukaemia
patients was influenced by socio-demographic factors.

We used the patient record and team meeting minutes to retro-
spectively identify a population of 260 patients with acute myeloid
leukaemia (AML) and acute lymphoid leukaemia (ALL), aged 21 to
79, presenting to the haemato-oncology unit at St Bartholomew’s
Hospital in London between 2018 and 2019.

The relationships between transplantation and age, gender, ethnic-
ity, and index of multiple deprivation (IMD) decile ranking were
assessed using chi-squared analysis. IMD deciles were assigned using
the UK Office of National Statistics 2019 data and patient postcodes.
The IMD incorporates weighted data on income, employment, edu-
cation, disability, crime and barriers to services.

A measure of baseline disease risk was calculated for each patient
using their presenting cytogenetics and white cell count (WCC), and
their co-morbidities were used to calculate a HCT-co-morbidity
index (HCT-CI) score (high, intermediate or low for both scores).

Multivariate logistic regression was then used to examine relation-
ships between transplantation and these factors.

Transplantation, gene & cellular immunotherapies

Overall 112 patients (43%) received HSCT, whilst 148 (57%) did
not.

Age, HCT-CI group, baseline disease risk, and IMD decile ranking
were significantly correlated with transplantation receipt on chi
squared analysis (P < 0.05), whilst ethnicity and gender were not,
regardless of whether we compared each ethnic group separately;
White versus non-White; or White-British versus all others.

In multivariate analysis, factors independently associated with
higher odds of HSCT were: higher baseline disease risk (OR 1.98,
95% CI 1.32-2.97, P < 0.05), decreased age (OR 1.05, 95% CI 1.03—
1.07, P <0.05), and lower IMD decile ranking (OR 1.24, 95%CI
1.11-s1.38, P < 0.05). Patients living in more deprived areas had
lower odds of receiving transplant.

Gender, HCT-CI and ethnicity were not significantly associated
with differing odds of HSCT on regression analysis, regardless of eth-
nic sub-groupings.

Thirteen of 260 patients did not have a recorded risk score; four
had no co-morbidity data and two had no postcode data. As these
were <5% of patients, these ‘empty’ points were filled by frequency
imputation.

The association between socio-economic status and reduced likeli-
hood of transplantation is significant. This could be due to lower
donor availability, although this seems unlikely given the lack of
association between ethnicity and transplantation. A second possibil-
ity is that more patients refuse the offer of a transplant. A third pos-
sibility, potentially concerning, is of unconscious bias: physicians, of
generally high socio-economic status, being more likely to offer
transplant to people of a similar one. Interventions could include
unconscious bias training and the inclusion of a lay-member on the
leukaemia MDT to advocate for patients at risk of being excluded
from transplant options on this basis. Other components of the IMD
could also be contributing, including language, education and mental
health.
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NGS cannot replace standard fragment analysis
for the detection of FLT3-ITD
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Abstract Content: NGS is increasingly used to provide a full molecu-
lar profile for acute myeloid leukaemia (AML) patients at diagnosis.
The growing number of genes that need to be screened to provide
full diagnosis, risk stratification, and identify any appropriate tar-
geted therapeutic interventions, mean conventional analysis methods
may be insufficient. Commercial AML panels are available, but many
laboratories use “in-house” panels; all cover the most common AML
mutated genes, but the number of genes and the regions covered
vary.

Detection of internal tandem duplication (ITD) mutations within
fms-like tyrosine kinase 3 (FLT3) and accurate determination of the
allelic ratio (AR) is an important variable in determining patient risk
and disease management strategy. FLT3-ITD mutations are reported
to range from 3 to greater than 400 bp in length. The insertion point
is varied with a majority occurring within exon 14, insertion of the
ITD within the tyrosine kinase domain of exon 15 is reported to
reduce RFS and OS compared to other insertion sites. The conven-
tional assay for FLT3-ITD detection is PCR followed fragment size
analysis. This assay allows the size of ITD insertion and the allelic
ratio to be calculated but does not give information on the insertion
point or sequence inserted. To gain the most prognostic insight
information on ITD size, mutation burden and insertion point
would be of value. For this reason, widely available short-read
sequencing technologies have been mooted as a potential analysis
method.

In the >1500 patients with FLT3-ITDs identified in the Cardiff
Trial lab insertions ranged from 3 to 246 bp with the majority of
insertions being between 21 and 30 bp in size. However, 5% of
patients had an ITD of 102 bp or larger. Longer ITDs may cause
issues and not be mapped to the reference genome resulting in the
ITD not being called. Bioinformatics tools such as PINDEL, Geno-
mon [TDetector, ITD seek have been developed to improve detection
of insertions in NGS.

To investigate the ability of bioinformatic tools to detect larger
FLT3-ITDs we performed targeted NGS using the Thunderbolt Mye-
loid panel (including FLT3) for library preparation followed by
sequencing on an Illumina MiSeq on 16 patient samples with a range
of ITD sizes up to 246 bp, one sample with a 6-bp deletion, and sev-
eral samples with multiple ITDs. Following sequencing, the fastq files
were mapped against the human hgl9 reference genome using bwa-
mem, generating BAM files for further explorations and analysis.
Data were manually visualised using IGV before analysis
using PINDEL and Genomon ITDetector, two tools optimised for
the detection of insertions and ITDs.

Neither tool was able to detect all FLT3-ITDs. The 6-bp deletion
was not identified by either. Genomon ITDetector did identify one

doi: 10.1111/bjh.17491

111bp ITD but no other ITDs longer than 69 bp were detected by
either tool. The use of NGS alone would therefore result in ITDs
being missed in patients with longer insertions. As it has been shown
that patients with longer ITDs have an inferior prognosis it is crucial
that they are able to receive the appropriate TKI therapy. Patients
identified as FLT3"™ now qualify for addition of midostaurin to
intensive chemotherapy following diagnosis, and for gilteritinib at
point of relapse following NICE approvals of both these agents. In
summary, although NGS can be used for identification of other
mutations, the standard PCR and fragment analysis should still be
run to ensure the detection of all FLT3-ITDs.
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Shedding smart light on the effectiveness of
chemotherapy; using Raman spectroscopy and
machine learning to differentiate the effects of
Cytarabine toxicity and crosstalk of leukaemic
and bone marrow stromal cells.

Liana Gynn'*, Kathryn Lamb-Riddell’, Timothy Cox', Mark
Hansen', Myra Conway’, Jennifer May'

"University of the West of England, Bristol, United Kingdom

Abstract Content: Mesenchymal stromal cells (MSC) protect leukae-
mic cells from drug-induced toxicity within the bone marrow niche,
with increasing evidence of leukaemic impact on supportive stroma.
The nucleoside analogue, cytarabine (ara-C), is a front-line agent for
acute myeloid leukaemia (AML); yet over a third of patients do not
show continued response to ara-C-based regimens. DNA damage by
agents such as ara-C can persist in bone marrow-MSC, which remain
of host-origin post-allogeneic stem cell transplant, affecting function-
ality and compounding poor clinical outcomes, including bone mar-
row failure and secondary malignancies. There is a clinical need for
rapid evaluation of AML cell chemosensitivity, in order to avoid
unnecessary toxicity from patient exposure to ineffective agents, with
current methods for testing genotoxicity or chemosensitivity proving
time-consuming and costly. Raman spectroscopy enables probing for
chemical changes within cells, correlated to cell health, and may pro-
vide an alternative rapid approach to assess treated cell toxicity. This
study aimed to develop a novel method, combining AML-MSC co-
culture, Raman spectroscopy and machine learning for the differenti-
ation of cell types and drug handling responses, to evaluate toxicity
and better understand chemoresistance mechanisms.

AML cells (HL-60/K562) and MSC (HS-5) were mono-cultured
or co-cultured in a developed model, allowing bidirectional crosstalk,
prior to treatment with physiological dose ara-C (25 pM, equivalent
to 100-200 mg/m*) for 1 or 48 h. Genotoxicity modulation by
AML-MSC co-culture was assessed in ara-C-treated cells by micronu-
cleus incidence, with cytotoxicity modulation assessed by a CellTiter-
Glo ATP assay. Fixed or live cells were analysed by confocal Raman
microscopy imaging, followed by analysis through supervised and
unsupervised machine learning and principle component analysis.
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Genotoxicity was significantly decreased in HL-60 (P = 0.0007)
and K562 (P = 0.003) following co-culture with HS-5, while signifi-
cantly increased in HS-5 following co-culture with HL-60
(P =0.0214) and K562 (P = 0.0013). HS-5 were additionally sensi-
tised to ara-C-induced cytotoxicity by leukaemic cell impact, with
significant decreases in ATP production following co-culture with
HL-60 (P = 0.0144) and K562 (P = 0.0002). Monocultured cells
were successfully identified by Raman spectroscopy using a leave-
one-out fivefold cross-validation paradigm and a radial basis func-
tion support vector machine with moderate accuracy of 0.77 (+/—
0.34). HL-60 were reliably characterised (1.0), while HS-5 (0.8) and
K562 (0.5) had lower identification accuracy. Identification of the
difference between untreated and ara-C-treated K562 cells showed
moderate accuracy of 0.72 (+/— 0.08). Principle component analysis
showed some clustering, however, with variance between different
cell types.

This study shows the potential for use of confocal Raman micro-
scopy as a method for delineation of chemotherapeutic and crosstalk
effects in AML cells and MSC within the context of the tumour
microenvironment. Rapid identification of chemosensitive and
chemoresistant patients may aid clinicians in selecting appropriate
treatment strategies. Interpretation of Raman spectra may also pro-
vide mechanistic information linked to cellular chemical changes
occurring in co-culture and following drug exposure, elucidating
chemoresistance mechanisms in the leukaemic microenvironment.
Disclosure of Interest: None Declared
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Expression of CD47 and CALR in
myeloproliferative neoplasms: potential new
therapeutical targets
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Abstract Content: Myeloproliferative neoplasms (MPN) are myeloid
malignancies characterized by overproduction of mature blood
cells, hyperplastic bone marrow and tendency to evolve into acute
myeloid leukaemia. In solid tumours, calreticulin (CALR) overex-
pression produces a pro-phagocytic signal and is counteracted by

ALL, AML, MDS & bone marrow failure

concomitant expression of anti-phagocytic CD47, reflecting an apop-
tosis versus survival mechanism. Increases of both CALR and CD47
on the cell membrane have been observed in response to chemother-
apy; however, their role in myeloid malignancies is poorly under-
stood.

Aims: To investigate the expression and cellular localisation of CALR
and CD47 in untreated and treated patients with essential thrombo-
cythemia (ET), polycythemia vera (PV) myelofibrosis (MF), in com-
parison with healthy controls.

Methods: Mononuclear cells were collected by Ficoll separation,
from peripheral blood of 30 MPN (8 PV, 16 ET, 6 MF); 18 MPN
patients received cyto-reductive therapies (Hydroxyurea, Anagre-
lide orRuxolitinib); and 4 controls. Cells were fractionised into 4
compartments: membrane, cytoplasm, cytosol and nucleus. Proteins
were extracted using TRIzol, with CALR and CD47 protein expres-
sion analysed by western blotting.

Results: Total CALR and CD47 protein expression increased in
MPN samples compared with controls (CALR- 7.9 vs. 5.1; CD47-
2.7 vs. 2.2 fold, respectively). CD47 showed higher expression of its
overall protein on MPN cell membranes when compared with CALR
(22% vs. 13.9%). We observed a significant reduction of CALR
expression in all MPN subtypes when patients were treated
with cyto-reductive agents (ET- untreated 43.3% vs. treated 2%, PV-
3.6% vs. 2.2%, ET- 21% vs. 11%). Interestingly we have observed a
significant increase in CD47 cell membrane expression after treat-
ment in MF and PV (CD47 in MF-untreated 11.8% vs. treated
34.3%, PV-11.4% vs. 35.9%), suggesting an anti-phagocytic effect in-
duced by cytotoxic drugs. In ET cell membranes, however, CD47
expression is reduced after cyto-reductive treatment (22% vs.
16.6%), suggesting instead a prophagocytic effect.
Summary/Conclusion: CD47, but not CALR, is overexpressed on
the membrane of patients with MPN, suggesting a role for CD47 as
a strong antiphagocytic signal responsible for immune survival in
MPN. We observed a significant difference in CD47 expression
across different MPN subtypes with a significant increase in CD47
expression in PV and MF but not ET. The use of anti-CD47 anti-
bodies could represent a new strategy to enhance the treatment
response in particular in PV and MF.

Disclosure of Interest: None Declared
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Abstract Content: Burkitt lymphoma (BL) is a rare, aggressive, B-cell
non-Hodgkin lymphoma, with a predilection for the bone marrow
(BM) and the central nervous system (CNS). There are approxi-
mately 250 new cases per year in the UK.

We retrospectively reviewed the patient, disease and treatment
characteristics of 254 adult patients with newly diagnosed sporadic
and HIV-associated BL at eight UK centres between 2008 and
2020. Median age at diagnosis was 47 years (24% aged >/= 60
years), with a predominance of men (75%). 48% patients had
ECOG performance status (PS) 2—4. 84% presented with advanced
stage disease. 15% and 40% had CNS and BM involvement,
respectively. Of the 254 patients, 113 (44%) were HIV positive.
These patients were younger (median age 44 vs. 50 years, 10%
aged >/=60 years vs. 35%), had poorer PS (66% ECOG 2-4 vs.

Abstract Table:
Table 1. Summary of characteristics of BL patients in the UK cohort.

32%), and were more likely to present with advanced stage disease
(91% vs. 78%), BM involvement (49% vs. 33%) and LDH x10
upper limit of normal (ULN) (26% vs. 14%) compared to HIV
negative patients (Table 1).

With a median follow-up of 34 months, median progression-free
survival (PFS) was not reached. Complete remission (CR) rate
was 68%. The 2- and 5-year PES were 67% [95% CI 60%>72%]
and 64% [95% CI 58%>70%], respectively. 11% patients relapsed,
all but one within 12 months (median time to relapse 6 months),
and 11% had refractory disease. Age >/= 60 years, ECOG PS >/= 2,
advanced stage, LDH >/= 5x ULN, involvement of the CNS, BM and
>1 extranodal site were associated with worse PFS on univariable
analysis. Patients with HIV infection had similar 2- and 5-year PFS,
CR and relapse rates compared to HIV-negative patients (2-year PFS
70% [95% CI 62%>77%] HIV negative, 62% [95% CI 53%
>71%] HIV positive), despite more often presenting with adverse
clinical features (poor PS, advanced stage). More HIV-positive
patients, however, were refractory to initial therapy (16% vs. 6%)
(Table 1).

There is growing interest in the use of the lower intensity infu-
sional regimen DA-EPOCH-R, to reduce treatment-related morbidity
and mortality, with several recent studies demonstrating its efficacy
in BL. Only 8% of this cohort was treated with DA-EPOCH-R, while
85% were treated with CODOX-M/IVAC+/—R. The DA-EPOCH-R-
treated patients were older, and fewer were HIV positive, compared
to those treated with CODOX-M/IVAC+/— R (median age 66 vs. 44
years, 71% vs. 15% aged >/= 60 years), but the two groups were
otherwise similar in clinical features, such as ECOG PS, stage, LDH,
BM, CNS, and extranodal involvement. There was no difference in
survival (2-year PES 70% CODOX-M/IVAC+/-R, 66% DA-EPOCH-
R), CR (72% CODOX-M/IVAC+/—R, 76% DA-EPOCH-R) and
relapse rate (12% CODOX-M/IVAC+/— R, 10% DA-EPOCH-R)

All HIV negative HIV positive
N =254 N = 140 N=113 P-value

Age, median (years) 47 50 44
Age >/= 60 years, N (%) 61 (24) 49 (35) 11 (10) <0.0001
Male, N (%) 191 (75) 96 (67) 94 (83) 0.009
HIV positive, N (%) 113 (44) - - —
ECOG PS 24, N (%) 119 (48) 43 (32) 75 (66) <0.0001
Stage 3/4, N (%) 213 (84) 109 (78) 103 (91) 0.006
CNS involvement, N (%) 37 (15) 16 (11) 21 (19) 0.15
BM involvement, N (%) 102 (40) 46 (33) 55 (49) 0.01
>1 extranodal site, N (%) 156 (61) 85 (61) 71 (63) 0.80
LDH >10x ULN, N (%) 44 (17) 16 (14) 28 (26) 0.04
First-line regimen, N (%)

CODOX-M/IVAC+/—R 216 (85) 111 (79) 105 (93)

DA-EPOCH-R 21 (8) 17 (12) 4 (4)

R-CHOP and related 10 (4) 10 (7) 0 (0)
Supportive care 7 (3) 3 (2) 4 (4)
Median follow-up (months) 34 35 26
PFS at 2 years (95% CI) 67% (60-72) 70% (62-77) 62% (53-71) NS
CR rate, N (%) 173 (68) 98 (70) 75 (66) 0.6
Relapse rate, N (%) 29 (11) 14 (10) 15 (13) 0.4
Refractory rate, N (%) 27 (11) 9 (6) 18 (16) 0.02
P-value — Fisher’s exact test comparing HIV-positive and HIV-negative subsets
48 © 2021 The Authors. British Journal of Haematology © John Wiley & Sons Ltd
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between the two groups, although the strength of this comparison is
limited by the small number of patients treated with DA-EPOCH-R.
In conclusion, patients with BL had a PFS of 67% at 2 years.
HIV-positive patients achieved comparable treatment outcomes to
HIV-negative patients, despite presenting with more adverse clinical
features. Older age, poor PS, advanced stage disease, high LDH and
involvement of CNS, BM and >1 extranodal site were associated with
worse PFS on univariable analysis. R-CODOX-M/R-IVAC remains
the regimen of choice in the UK. DA-EPOCH-R was preferentially
used in older patients (>60 years of age) at selected centres, with
promising results in this limited cohort. Accrual to the Phase III ran-
domised HOVON 127 study is ongoing.
Disclosure of Interest: X.-Y. Zhang: None Declared, C. Zhu: None
Declared, M. Bower: None Declared, A. Santarsieri Conflict with: Jans-
sen, N. Martinez-Calle: None Declared, S. Kassam: None Declared, E.
Phillips: None Declared, S. Montoto: None Declared, G. Follows Con-
flict with: Roche, Abbvie, Janssen, AZ, Conflict with: Roche, Abbvie,
Janssen, AZ, A. D. Pria: None Declared, F. Post: None Declared, G.
Collins Conflict with: Roche, Takeda, Gilead, Incyte, Beigene, Pfizer,
Celgene, MSD, Daiichi Sankyo, Conflict with: Pfizer, MSD, Celgene,
Celleron, Conflict with: Roche, Takeda, Gilead, Celleron, Celgene, K.
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Abstract Content: Introduction and Objectives: Cutaneous T-cell
lymphomas (CTCLs) are rare, serious and potentially life-threatening
forms of non-Hodgkin lymphoma that primarily present in skin.
Mycosis fungoides (MF) and Sézary syndrome (SS) are the classic
subtypes and together account for around two-thirds of all CTCLs.
Initial methods of disease staging in MF and SS built upon the
tumour-node-metastasis (TNM) classification using disease-specific
findings. Blood classification (B0-2) was added to staging in 2007
based upon the recognition of blood involvement as a prognostic
factor; increasing blood tumour burden has previously been linked
with worsening of overall survival (OS) and disease-specific survival
(DSS), and an increased risk of disease progression (RDP) (Agar
2010, Am Soc J Clin Oncol), although this is a subject of debate and
further study. Patients with Bl disease have previously been shown
to have a median survival of just 3.2 years, similar to B2 for which it
was 3.1 years (Agar 2010, Am Soc J Clin Oncol). The addition of
blood classification allows for more specific disease staging which
may inform clinical management strategy, whilst also contributing to
a better understanding of prognostic factors and treatment response
in MF and SS. This post hoc analysis from the MAVORIC trial exam-
ined the efficacy and safety of mogamulizumab (MOGA) compared
with vorinostat (VORI), stratified by patient blood classification.
Materials & Methods: MAVORIC (NCT01728805) was an open-
label, phase 3 study where patients were randomized 1:1 to receive
either intravenous MOGA 1.0 mg/kg weekly for the first 28 day
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cycle, then on days 1 and 15 of subsequent cycles, or oral VORI 400
mg once daily. VORI patients who experienced disease progression
or intolerable toxicity could cross over to MOGA. The primary end-
point was investigator-assessed progression-free survival (PFS).
Results: In MAVORIC, investigator-assessed PFS was significantly
longer for MOGA than VORI overall at 7.7 months and 3.1 months,
respectively (P < 0.0001). When data were stratified by blood classifi-
cation, PFS was found to be significantly superior for MOGA as
compared to VORI in patients with both Bl and B2 disease
(Table 1). Overall response rate (ORR) was also significantly greater
for MOGA than VORI in MAVORIC at 28.0% and 4.8%, respec-
tively (P < 0.0001), and was found in this analysis to be significantly
greater for MOGA than VORI in those patients with B2 disease
(Table 1). ORR for Bl was not significant, but showed a trend
(25.8% vs. 6.5% for MOGA and VORI, respectively). Time-to-next-
treatment (TTNT) was not significant for patients without blood
involvement (B0), but was significantly greater for MOGA in patients
with blood involvement (B1 or B2) with 13.07 and 3.30 months for
MOGA and VORI, respectively (P < 0.0001) (Table 1). Drug-related
treatment-emergent adverse events (TEAEs) were similar in patients
regardless of blood involvement and were lower for MOGA than
VORI at each blood classification level (Table 1).
Conclusion: MOGA is effective in patients with blood involvement
(Bl and B2), often showing a greater clinical benefit in patients in
the Bl and B2 groups than those in the BO group. Drug safety is
similar between patients irrespective of level of blood involvement.
Funding: This study was supported by Kyowa Kirin.

Abstract Table:
Table 1. Investigator-assessed PFS, ORR and TTNT in the intent-to-
treat set, and TEAEs by blood classification in safety analysis set.

VORI (N = 186) MOGA (N = 186)

PFS, median months (n)

BO 4.37 (62) 4.7 (64)
P-value 0.9480
Bl 2.53 (31) 8.63 (31)
P-value 0.0142
B2 3.30 (93) 11.17 (91)
P-value <0.0001
ORR, % (n)
BO 6.5 (62) 15.6 (64)
P-value 0.0549
B1 6.5 (31) 25.8 (31)
P-value 0.2758
B2 3.2 (93) 37.4 (91)
P-value <0.0001
TTNT, median months (7)
BO 4.13 (49) 6.77 (46)
P-value 0.0992
Bl and B2 3.30 (107) 13.07 (70)
P-value <0.0001
Drug-related TEAEs

(>Grade 3), n (%)
BO 18 (29.0) 11 (17.2)
Bl 14 (45.2) 8 (25.8)
B2 33 (35.5) 28 (30.8)

MOGA, mogamulizumab; TEAE, treatment-emergent adverse event;

VORI, vorinostat.

B0 = <15% CD4+CD26— or CD4+CD7— cells by flow cytometry.

Bl = >15% CD4+CD26— or CD4+CD7— cells by flow cytometry
(not B2).

B2 = >1000/pl Sézary cells with positive clone, CD4:CD8 > 10,
CD4+CD7— cells >40%, or CD4+CD26— cells > 30%.
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Abstract Content: Drenching night sweats have been identified as a
potential symptom of Non-Hodgkin’s and Hodgkin lymphoma.
Night sweats are included in NICE guidance 2005 ‘Suspected Cancer:
Recognition and Referral guidance’ referral trigger to haemato-oncol-
ogy clinic. Whilst referral with night sweats should be in context of
lymphadenopathy or splenomegaly, these are frequently made with-
out co-existent parameters. Clinician decision to limit investigation
can be difficult and may correlate with confidence of the practi-
tioner.

We report data from all referrals to haematology from primary
care to a large Haematology service via the 2-week wait (2WW)
pathway over a 2-year period between 2018 and 2020. This retro-
spective audit critically evaluates predictive value of sweats for malig-
nancy, resource allocation and outcome. Only 2WW referrals with
sweats as the principal reason for referral and no clear pre-assess-
ment probability of haematological malignancy were evaluated.

Of a total 1110 2WW referrals, 16% (184) were referred solely for
‘night sweats’. Referral pattern was consistent throughout the assess-
ment period. 28 patients were not assessed in clinic (screened and
returned to referrer, non-attendance or patient cancellation) giving a
total of 156 evaluable patients. 25% (38) had significant concomitant
symptoms (minor weight loss, lethargy, pruritus etc.) and many were
polysymptomatic. 31.4% (49) were taking at least one drug (e.g. psy-
chotropic, antidepressant and adjunct therapy for chronic pain) known
to induce hyperhidrosis. 70% (109) of referrals triggered radiological
investigation; 62% (96) underwent CT, MRI or PET imaging.

None (0%) of the scans demonstrated haematological malignancy.
Retrospective review has confirmed that none of those discharged
without imaging have since re—presented with diagnosis of lym-
phoma following a period of follow-up (median 13 months). One
scan (1%) detected incidental renal tumour.

Of 156 patients investigated, three underwent bone marrow
biopsy and cytogenetics for monocytosis. These patients had con-
firmed CMML.

Of 40% of patients discharged at initial appointment no patients
had been diagnosed with haematological malignancy at analysis.

Resource implications are considered; 2WW referrals for sweats
account for 1 in 6 of all referrals and initial clinical evaluation
required over 46 hours of clinic time per annum, equating to 56.5
hours of clinician time. Follow-up visits arranged for over half con-
sume further clinic resource.

These data confirm the very poor predictive value of ‘drenching
night’ sweats as an isolated symptom and this cohort have a negligi-
ble incidence of lymphoma. The inclusion of the parameter on a tick
box form for 2WW primary care referral leads to inappropriate
referral patterns.

There may also be associated harm in attributing potential signifi-
cance to this symptom: 2WW referrals to cancer centres generate sig-
nificant patient anxiety, and patients may be exposed to the risks of
irradiation and scans which have low value.

Significant resource implications for defining clear management
pathways for this group are highlighted in this study. Primary care
may undertake drug and social history, clinical examination and
blood work followed by haematology Advice & Guidance if needed.
Our data support management of those without significant palpable
disease without imaging, and consideration given to benign causes,
especially drugs known to cause hyperhidrosis.

Disclosure of Interest: None Declared
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Abstract Content: PTCL are a rarely heterogeneous group of aggres-
sive malignancies with dismal outcomes and limited treatment
options. There is no upfront standard chemotherapy and optimal
target due to the elusive pathogenesis of T cells. Uncovering the
molecular mechanisms of T cell transformation to elucidate the
peculiar clinicopathological features of PTCL will lead to the charac-
terization of novel antitumor therapies. Hence, we obtained a large
population of PTCL from SEER database to understand different
clinical features of each entity and search for gene expression profil-
ing from GEO datasets to explore the molecular pathogenesis of T
cells.

In all, 16082 patients were identified of peripheral T-cell lym-
phoma, and 11463 eligible patients with the most common three
subtypes of PTCL were analyzed, of whom 6008 (37.36%) were
Peripheral T-cell lymphoma, Not Otherwise Specified (PTCL-NOS),
3578 (22.25%) were Anaplastic large cell lymphoma (ALCL) and
1877 (11.67%) were Angioimmunoblastic T-cell Lymphoma (AITL).
We showed clinical characteristics and survival prognosis of PTCL by
univariate and multivariate analysis, finally we found PTCL-NOS
and AITL are inferior compared to ALCL. Next, we explored the
gene expression profiling to identify the pathogenesis of PTCL and
the molecular features of each subtype. We also analyzed the DEGs
of each entity of PTCL and functional enrichment of DEGs showed
the possible oncogenic pathways: PI3K-Akt signaling pathway, fecal
adhesion, complement and coagulation cascades, and hematopoietic
cell lineage. We further conducted comparison among PTCL to
understand the signaling pathway contributed to poor survival,
thereby providing optional treatment for refractory PTCL. TCR sig-
naling and PD-1 checkpoint pathway were activated in PTCL-NOS
and AITL. Finally, we drew hub genes and its predicted functions in
PTCL, and then we continued to find biomarkers related to survival,
thereby offering potential targets for new treatment regimes. The
common hub genes of PTCL were C3, GNGI12, GNB4, CXCL13,
CCL19, ADRA2A, C5AR1, GPSM2, NPYIR, PNOC, which were
associated with positive regulation of leukocyte chemotaxis, positive
regulation of MAP kinase activity, positive regulation of ERK1 and
ERK2 cascade, Ras signaling pathway and PI3K-Akt signaling path-
way. Intriguingly, we also found other important participants might
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contribute to the pathophysiology of PTCL, such as BTK, TLR4,
CSFIR, FLT3, CEBPA and TET2, which were also upregulated in
PTCL.

Our results demonstrate the activation of TCR signaling in
PTCL, which is associated with the poor survival. We also exhibit
the transcription factors TCF4, NFIB, and CEBPA were enhanced
in PTCL. We speculated that the PI3K/AKT and JAK/STAT path-
way may be involved in tumor progression caused by NFIB over-
expression in PTCL. PI3K inhibitors combined with JAK-STAT
inhibitors may be promising in treating PTCL. Furthermore, PD1
or PD-LI inhibitors might be effective in more aggressive PTCL,
including PTCL-NOS and AITL.

In summary, we show the clinical characteristics, survival progno-
sis, oncogenesis signaling pathways, and newly identified molecular
markers of PTCL, in addition to provide evidence for clinical trials of
novel agents and to allow better therapeutic opportunities for PTCL.
Disclosure of Interest: None Declared
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Abstract Content: Chronic lymphocytic leukaemia (CLL) is the
most common adult leukaemia, Acalabrutinib, a second generation
and more selective Bruton’s tyrosine kinase inhibitor, was developed
to potentiate efficacy while minimizing ibrutinib-associated side
effects. We undertook a systematic review and meta-analysis of ran-
domised controlled trials to determine the risks of acalabrutinib-re-
lated cardiac toxicities in patients with chronic lymphocytic
leukaemia.

A comprehensive literature search was performed through MED-
LINE, EMBASE databases and meeting abstracts up to 31 July 2020.
Phase III RCTs utilizing acalabrutinib in patients with CLL were
incorporated in the analysis. The Mantel-Haenszel (MH) method
was used to estimate the pooled risk ratio (RR), and risk difference
(RD) with 95% confidence interval (CI) for cardiac events, AF and
hypertension. Heterogeneity was assessed with 12 and Cochran’s Q
statistic

Abstract Table:

Table. 1 Characteristics of the studies included in the meta-analysis
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A total of 833 patients with CLL from two phase III RCTs
[(n = 526) in ELEVATE TN, and (n = 307) in ASCEND] were eli-
gible. Studies compared acalabrutinib + obinutuzumab versus acal-
abrutinib monotherapy versus obinutuzumab + chlorambucil in
ELEVATE TN trial and acalabrutinib versus investigator’s choice
chemotherapy (idelalisib + rituximab or bendamustine + ritux-
imab) in ASCEND trial. Acalabrutinib was administered to 357
patients with treatment-naive CLL in ELEVATE TN study and to
154 patients with relapsed or refractory CLL in the ASCEND
study.

The I? statistic for heterogeneity was low, suggesting homogeneity
among RCT and the fixed effects model was applied. The pooled RR
and RD were calculated for any-grade and high-grade adverse effects
in each subset of cardiac events, AF, and hypertension in both acal-
abrutinib and control groups. Any-grade cardiac events were
reported in 13.7% of participants in acalabrutinib arm compared to
7.8% in the control arm with the RR of 1.75 (95% CI: 1.13-2.73;
P =0.01) and RD of 0.06 (95% CI: 0.02—-0.10; P = 0.007). High-
grade cardiac events were noted in 4.3% of patients treated with
acalabrutinib and 3.1% of patients treated with non-acalabrutinib
based regimens. The pooled RR was not significant at 1.43 (95% CI:
0.65-3.16; P = 0.37).

The incidence of any-grade AF was 4.1% in the acalabrutinib
group compared to 1.9% in the control arm. There was a consid-
erable trend towards statistical significance in the pooled RR (RR
2.56; 95%CI: 0.99-6.64; P = 0.05). High-grade AF was observed in
0.6% in the study group versus 0.6% in the control group and the
RR was 1.10 (95% CI: 0.21-5.79; P = 0.91). Any-grade hyperten-
sion was reported in 5.1% of participants in acalabrutinib arm
compared to 3.4% in the control arm. The pooled RR was
observed at 1.40 (95% CI: 0.69-2.87; P = 0.35). Similarly, 2.3% of
patients treated with acalabrutinib arm and 1.9% of patients trea-
ted with non-acalabrutinib-based regimens experienced high-grade
hypertension and the RR was not significant at 1.13 (95% CI:
0.44-2.89; P = 0.80).

Our meta-analysis depicted that patients on acalabrutinib con-
taining groups experienced higher risk of any-grade cardiac events
with the RR of 1.75 and there was a considerable trend towards
statistical significance in the risk of any-grade AF. There was no
significant increase in the risk of all grades of hypertension and
high-grade cardiac events or AF in the acalabrutinib group. Future
prospective studies are necessary to determine the potential risk
factors to develop cardiac toxicities in patients with CLL who
received acalabrutinib.

Disclosure of Interest: None Declared

Author Line of Number of
Study (Year) Study type Study phase Type of cancer treatment  patients and Treatment rendered
ELEVATE- Sharman Randomized, Phase 3 Treatment-naive  First line 178 179 169
TN (2020) multicenter, chronic Acalabrutinib Acalabrutinib Obinutuzumab
open- label study lymphocytic + Obinutuzumab +
leukaemia Chlorambucil
ASCEND  Ghia (2020) Randomized, Phase 3 Relapsed or Second line 154 118 35
multicenter, refractory onwards  Acalabrutinib Idealalisib Bendamustine
open- label study chronic + +
lymphocytic Rituximab Rituximab
leukaemia
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Abstract Content: Acquired resistance to the non-selective covalent
BTKi ibrutinib is often mediated either by mutation of BTKC481 or
the downstream kinase PLCG2. Here, we investigated the causes of
resistance in chronic lymphocytic leukaemia (CLL) patients receiving
the selective BTKi tirabrutinib as part of phase 1/2 trial
(NCT02457598), and in cell line models of activated B-cell like dif-
fuse large B-cell lymphoma (ABC-DLBCL).

Sequential samples were used to identify mutational profiles by
whole exome sequencing (WES) and changes in gene expression by
global mRNA sequencing (RNA-Seq). Only one patient acquired the
BTKC481S mutation. 4 patients developed other, previously reported
BTK ATP binding and gatekeeper mutations (L528W and T474I)
(Maddocks et al. 2015), suggesting different mutational patterns fol-
lowing tirabrutinib resistance. 4 patients did not exhibit BTK or
PLCG2 mutations (at a depth of 100X coverage). Global mRNA
sequencing revealed shared gene expression changes between patients
following relapse, particularly in chemokine receptor signalling
(CCL3, CXCL2, CXCL8, CXCL10, CXCL12, and CXCL13). Analysis
of altered pathways, inferred by gene set enrichment analysis, did not
show a significant enrichment of BCR or NFkB signalling gene sets.

To further characterise mechanisms of resistance, an acquired
resistance cell line model of ABC-DLBCL was generated. WES studies
from the resistant cell line showed a PLCG2R55W mutation but no
BTK mutation. Comparative immunophenotypic and RNA-Seq anal-
yses in parental and resistant cell line showed, a 2.1 and 2.8 log2 fold
increase in expression of surface immunoglobulin and BCR positive
regulator CDI19 respectively, and concomitant downregulation of
negative regulators CD5 and CD22 by log2 fold -12.5 and -1.7,
respectively, indicating a highly activated BCR signalling pathway.
CD5 was down-regulated at the transcriptional level but all other
changes were non-transcriptional.

Upregulation of BCR signalling was accompanied by increased
phosphorylation of BCR proteins CD19, SYK, BLNK, ERK, and
AKT. This was in the absence of changes to total protein (except in
the case of SYK which showed mRNA and protein upregulation).
Identical effects were observed with acute tirabrutinib treatment in
parental cell lines, suggesting a rapid pathway reactivation mediating
resistance acutely.

Pathway analysis of RNASeq showed an enrichment of BCR sig-
nalling and NFkB pathway gene sets and marked decrease in gene sets
associated with oxidative phosphorylation (OXPHOS). Metabolic analy-
sis by Seahorse confirmed a 50% decrease in the amount of OXPHOS in
tirabrutinib-resistant cells. In addition, chemokine receptor signalling
genes (CCL3, CCL4, CXCL13, and CXCL10) were significantly differen-
tially expressed, similar to the observations from CLL cases.

Ibrutinib inhibits migration of CLL cells towards chemokines such
as CXCLI2 and 13 and prevents secretion of BCR-dependent
chemokines CCL3 and CCL4, suggesting that treatment inhibits
homing and retention of malignant cells in their survival niches (de
Gorter et al 2007, Ponader 2012), thus suggesting resistance may be
mediated via alterations of cell migration and localisation (although
the roles in DLBCL cell line models remain unclear).

Overall, these data show that resistance to tirabrutinib is mediated

by rapid and profound changes in gene expression as well as non-
transcriptional mechanisms affecting BCR and chemokine receptor
signalling as well as metabolic changes.
Disclosure of Interest: R. Jackson: None Declared, H. Walter: None
Declared, S. Jayne: None Declared, R. Kozaki: None Declared, J.
Juergensmeier: None Declared, C. Fegan: None Declared, M. Dyer
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Abstract Content: Due to the COVID-19 pandemic, NICE issued
rapid guidance that advised using granulocyte colony stimulating fac-
tor (G-CSF) only (G-only) mobilisation rather than cyclophos-
phamide and G-CSF (cyclo-G) for multiple myeloma (MM) patients
considered transplant eligible. This guidance aimed to reduce hospi-
tal visits and potential exposure to COVID-19. Cyclo-G is known to
improve CD34" yield but is associated with a prolonged collection
process and risks of febrile neutropenia. After a short-term suspen-
sion in peripheral blood stem cell harvest (PBSCH) at our centre
during the March 2020 lockdown, we followed NICE guidance upon
PBSCH resumption in June 2020. We retrospectively compared the
efficacy, toxicity and resource utilisation between G-only (n = 39;
June-November 2020) and cyclo-G (n = 39; November 2019-March
2020) mobilisation strategies in MM patients. The minimum CD34"
target is >2 x 10%kg though a >4 x 10° CD34"/kg target is used to
support 2 autografts, with plerixafor given either pre-emptively or as
rescue treatment. CFU-GM doses of >20 x 10%/kg permits transplan-
tation locally when CD34" thresholds are not met.

All cyclo-G patients had newly diagnosed MM (NDMM); 38 G-
only patients had NDMM and 1 had 1% relapse MM after a 6-year
remission. More G-only patients received lenalidomide, with 10/39
(25.7%) switched from a bortezomib-based doublet/triplet to a
lenalidomide-based, oral regimen to reduce hospital attendances for
parenteral therapy. Treatment changes within the cyclo-G cohort
occurred due to toxicity, high-risk MM or need for salvage induction
(2/39[5.6%]). 51.2% G-only and 74.7% cyclo-G patients achieved
>VGPR (P = 0.03); >40% had <5% bone marrow infiltration close to
PBSC mobilisation in both groups. All cyclo-G PBSCH achieved
>2 x 10° CD34"/kg; 36/39 (92.3%) of G-only patients reached this
minimum target, but 2 of the 3 with <2 x 10° CD34"/kg had enough
CFU-GM for 1 autograft. Median CD34" count was 3.3 x 10°kg
with G-only versus 7.2 x 10%kg with cyclo-G (P < 0.001). The differ-
ence remained statistically significant after adjusting for disease
response, plasma cell bone marrow infiltration, treatment duration
and pre-PBSCH treatment-free period (95% CI —64% to -31%,
P < 0.001). Cyclo-G always yielded >4 x 10° CD34"/kg PBSCs when
required versus 9/15 (60%) with G-only. Also, 19/39 G-only patients
(vs. 4/39 cyclo-G patients) needed >2 apheresis days with 5 having a
central venous catheter (CVC) in situ, consequently needing an
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overnight admission. Plerixafor was used in 7 G-only patients, given
pre-emptively in 6/36 (17%) (vs. 1/39[3%] with cyclo-G) due to low
peripheral blood CD34" counts on the expected day of harvest. There
was no febrile neutropenia in our small cyclo-G cohort and our lim-
ited series was unable to identify poor mobilisers.

Our data imply that G-only prime led to higher plerixafor use,
increased mobilisation failure, less likelihood to achieve higher PBSC
targets and increased apheresis days which occasionally results in
hospital admission to manage indwelling CVCs. Given the 40% fail-
ure rate in achieving >4 x 10° CD34"/kg with G-only prime, cyclo-
G mobilisation should be considered in patients needing >4 x 10°
CD34"/kg, alongside others predicted to mobilise poorly (extended
lenalidomide treatment [>6 cycles], previous PBSCH failure and use
of pelvic radiotherapy). We suggest that current national guidance
adapts to allow for cyclo-G prime whenever it outweighs the risk of
additional chemotherapy exposure.

Abstract Table: Summary of PBSCH Data

G-only Cyclo-G P Value

Median Age (years;
range)

60 (29-72) 60 (38-73) 0.26

Male (1; %) 24 (61.5) 20 (51.3) 0.83
Female (1; %) 15 (38.5) 19 (48.7)
Disease Characteristics: ISS stage (n; %)
ISS-1 9 (23.1) 13 (33.3) 0.4
ISS-11 15 (38.5) 12 (30.8)
ISS-TIT 7 (17.9) 4 (10.3)
Unknown 8 (20.5) 10 (25.6)
Disease response at PBSC mobilisation (1; %)
CR/sCR 10 (25.6) 7 (18) 0.032
VGPR 10 (25.6) 22 (56.4)
<VGPR 19 (48.7) 10 (25.6)

Median treatment-free 35 (5-226) 38 (5-331) 0.99
period pre-PBSCH
(days; range)
Stem Cell Collection Outcomes
Number of CD34"/kg 33 (0-11.2) 7.2 (2.3-28.3) <0.001

(10%/kg median;

range)

Number of GM CFC 114.7 142 0.01
(104/kg median; (18.9-302.1) (50-673.1)
range)

Duration of PBSCH 2 (1-3) 1(1-3) <0.001
(days median; range)

Perixafor use (1; %) 7 (17.9) 1(2.6)

Successful PBCSH (n; 36 (92.3) 39 (100)
%)

Target Yield >2 x 10° 24 36 0.06
CD34'/kg (n)
Achieved (1; %) 21 (87.5) 36 (100)

Not achieved (15 %) 3 (12.5) 0 (0)

Target Yield 15 3 0.51
>4 x 10° CD34"/
kg (1)

Achieved (n; %) 9 (60) 3 (100)

Not achieved (1; %) 6' (40) 0 (0)

*Of the 6 patients who had <4 x 10° CD34/kg collected, 3 had suffi-
cient cells to allow for 2 autografts based on an adequate GM CFC
dose. PBSCH, peripheral blood stem cell harvest; ISS, International
Staging System; CR, Complete Response; sCR, Stringent Complete
Response; VGPR, Very Good Partial Response; GM CFC, granulo-
cyte/macrophage colony-forming cells.
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Abstract Content: Belantamab mafodotin (belamaf; GSK2857916) is
a B-cell maturation antigen—targeting, antibody—drug conjugate
(ADC) containing monomethyl auristatin F (MMAF). In DREAMM-
2 (NCT03525678), single-agent belamaf demonstrated deep and dur-
able responses with a manageable safety profile in heavily pre-treated
relapsed/refractory multiple myeloma patients (Lonial ASCO 2020,
Poster 436). Similar to other MMAF-containing ADCs, ocular events
were common (Farooq et al. Ophthal Ther 2020), including ker-
atopathy (microcyst-like epithelial changes [MECs]: an eye exam
finding with/without symptoms), best-corrected visual acuity
(BCVA) changes, and symptoms (blurred vision, dry eye).

In DREAMMS-2, eye exams (corneal exam and BCVA change from
baseline: Snellen visual acuity [VA]) were conducted at baseline and
prior to each dose in patients receiving belamaf (2.5 or 3.4 mg/kg
every 3 weeks). Corneal events were graded per the Keratopathy and
Visual Acuity (KVA) scale that combines corneal exam findings and
BCVA changes from baseline. Events were managed using dose
delay/modification guided by KVA grade. Patients were followed
until recovery (Grade 1 exam findings/no exam findings, and <I-line
decline in VA vs. baseline). A change to a BCVA <20/50 in the bet-
ter-seeing eye constituted a clinically meaningful VA decrease. Recov-
ery was defined as BCVA improvement to >20/50. We report ocular
event outcomes for patients receiving belamaf 2.5 mg/kg (the
approved dose) from a 13-month follow-up post hoc analysis.

Overall, 72% (68/95) of patients had a treatment-related eye exam
finding of keratopathy (MECs). Fewer patients (56%; 53/95) had
symptoms and/or a >2-line BCVA decline (better-seeing eye). Treat-
ment discontinuations due to ocular events were rare (3% [3/95]
total; 1% [1/95] each due to keratopathy [MECs], blurred vision,
and reduced BCVA [Farooq Ophthal Ther 2020]).

In patients with keratopathy (MEC) events Grade >2, 48% (29/
60) had >1 event. The first event recovered in 77% (46/60). At last
follow-up, 48% (29/60) recovered from their most recent event. In
patients with unrecovered events, 45% (14/31) are receiving treat-
ment or in follow-up. Of the remaining 55% (17/31), 9 died, 4 with-
drew, and 4 were lost to follow-up. 84% (37/44) of patients with
Grade 3/4 events were improving or had recovered.

Seventeen patients (18%) had a clinically meaningful BCVA
decline, with no reports of complete permanent vision loss. Of these,
76% (13/17) had 1 event and 24% (4/17) had 2 events (none had >2

© 2021 The Authors. British Journal of Haematology © John Wiley & Sons Ltd 53

British Journal of Haematology, 2021, 193, (Suppl. 1), 46-76



Lymphoma, CLL and Myeloma

events). 82% (14/17) recovered from their first event and 82% (14/
17) had recovery at last follow-up. Of the patients with unrecovered
events, 1 patient is receiving treatment and 2 patients are no longer
in follow-up (1 died due to disease progression; 1 withdrew).

Though keratopathy (MECs) were frequently observed, most
patients did not experience a clinically meaningful BCVA decline,
and events rarely led to treatment discontinuation. The first ker-
atopathy (MEC) event or clinically meaningful BCVA decline recov-
ered in most patients with events. Patients are being followed for
recovery, and it is anticipated these events will recover over time.

Funding: GSK (205678); drug linker technology licensed from
Seagen, Inc; mAb produced using POTELLIGENT Technology
licensed from BioWa.

Encore statement: Previously presented as Poster 3224 at the
American Society of Hematology Annual Meeting, 5-8 December
2020; submitted with permission and on behalf of the original
authors.
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Abstract Content: Nearly half of all patients who have undergone
allogeneic stem-cell transplantation will develop graft versus host dis-
ease (GVHD) necessitating long term use of exogenous steroids.
Patients taking prolonged courses greater than 5 mg prednisolone
daily (or equivalent) are at risk of adrenal insufficiency (AI) due to
hypothalamic-pituitary axis suppression. A recent National Patient
Safety Alert highlighted omission of steroids in patients with Al risks
adrenal crisis or death. No guidelines exist for assessing adrenal func-
tion when exogenous steroids are stopped at completion of GvHD
treatment.

Between January 2018 and January 2020 all patients at a tertiary
haematology centre completing long term steroid therapy for GvHD
underwent a short synacthen test (SST). 250 micrograms of
SynACTHen was administered intramuscularly. Serum cortisol was
measured at 0, 30 and 60 minutes (Roche Immunoassay). Oral ster-
oids were held prior to testing (48 hours for prednisolone, 18 hours
for hydrocortisone) with the exception of two patients taking budes-
onide. 30 minute cortisol >440 nmol/l was considered an adequate
response or ‘pass’ (local threshold). Time 0 cortisol <150 nmol/l was
considered a low baseline. Data was extracted from electronic patient
records for demographic, laboratory and clinical features. The rela-
tionship between time from GvHD diagnosis (a surrogate for steroid
exposure) to SST and baseline/30 minute cortisol was assessed using
Pearson’s correlation coefficient. Institutional approval for audit pur-
poses was obtained.

Thirty patients, median age 51 years (range 18-72) were included.
27% (8/30) of patients failed at least one SST indicating Al. These
patients were all advised to continue physiological steroid replace-
ment. Six patients had low baseline cortisol (<150), of which three
passed the SST. In these, three patients steroids were not continued
although one was advised to take supplemental hydrocortisone
should they become unwell. Four patients had two SSTs during the
audit period. One passed an initial SST but resumed steroids for
GvHD and failed a subsequent SST. One failed an initial SST but fol-
lowing weaning passed an SST 9 months later and was able to stop
steroids. No correlation was observed between time from GvHD
diagnosis and baseline cortisol (r = —0.03, P = 0.89) or SST result
(r = —0.10, P = 0.60). Descriptive analysis of demographic, clinical
and laboratory features did not suggest any predictive factors for SST
result (table 1). Both patients who continued budesonide passed the
SST.

One in four patients in our cohort had Al at cessation of steroids.
Identifying these patients, ensuring physiological steroid replacement
and patient education is critical to prevent morbidity and mortality
from AL There were no identified factors predictive of inadequate
SST response. In line with national guidance all patients receiving
steroid therapy for GvHD should receive steroid emergency cards
and education. Patients identified to have Al at steroid cessation
need endocrinology referral for long term monitoring. As high-
lighted, it is possible for patients who fail an initial SST to be subse-
quently successfully weaned. At this centre SSTs are now performed

routinely at cessation of steroid therapy with support for testing and
follow-up from an endocrinology service. Given the high incidence
of Al in our cohort and lack of predictive factors, we recommend
SSTs be considered for all patients receiving prolonged steroids for
GvHD.

Abstract Table:

Total (n = 30) Passed (22) Failed (8)

Female 14 (47%) 12 (55%) 2 (25%)
Median Age (years) 51 50 51
Mean systolic BP (mmHg) 125 124 128
BMI (kg/m®) 26.3 26.3 26.3
Unexplained weight loss 6 (20%) 4 (13%) 2 (7%)
Hyponatraemia 1 (3%) 1 (3%) 0 (0%)
Hyperkalaemia 0 (0%) 0 (0%) 0 (0%)
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Abstract Content: From March 2020 patients with myelodysplastic
syndrome (MDS) in the UK were categorised as clinically extremely
vulnerable due to predicted high mortality risk from SARS-CoV-2
coronavirus infection and advised to shield (isolate stringently from
others)". Changes to management were advised, including stratifica-
tion of consultation type (remote vs. face-to-face) according to dis-
ease severity, to assist patients to shield”.

To assess the impact of these changes on the MDS community,
we devised a 120-question survey, available to complete online/via
hard copy by patients/caregivers. The survey went live in September
2020; by December 2020, 339 responses were received, of which 291
were sufficiently complete for analysis.

Table 1 outlines our findings. 56% of responders were male (44%
female); median age range was 61-80 years. Patients had MDS
(n =239, 82%), AML (n =23, 8%), CMML (n =14, 5%) or
another bone marrow failure disorder (n = 15, 5%). Median time
since diagnosis was 2-5 years. Patients were distributed amongst the
Revised International Prognostic Scoring System (IPSS-R) categories;
very low/low (93, 39%), intermediate (65, 27%) or high/very high
risk (34, 14%) IPSS-R; with 43 (18%) unaware of their category.
There were 283 replies regarding current treatment; 105 (37%) were
on watch and wait, 178 (63%) had received treatment (growth fac-
tors/ transfusions/chemotherapy/allogeneic stem cell transplantation).
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A total of 234 (80%) respondents had been informed to shield by
letter/text; 253 (87%) stated they understood the rationale. Those
unaware of their IPSS-R group were least likely to have received a
text/letter advising shielding compared with those who knew their
IPSS-R group or patients with AML/CMML/other diagnoses (66%
vs. 80% vs. 95%; P < 0.05). Patients within this group were also pro-
portionately more likely to respond “don’t know” when asked their
risk of contracting COVID-19 compared with those who knew their
IPSS-R risk/had another diagnosis (32% vs. 9% vs. 4%; P < 0.05).

A total of 265 (91%) patients reported 351 haematology consults

during this period (in person, n = 112; telephone, n = 225; video,
n = 14). Patients more frequently reported high levels of satisfaction
(score >7/10) with face-to-face (94/112, 84%) consultation than with
remote (153/239, 64%, P < 0.05). Patients with low/very low risk
MDS IPSS-R category reported highest disparity in satisfaction
between consultation type: 93% for face-to-face vs. 58% for remote,
respectively (P < 0.05).
Conclusion: We observed that 20% of respondents had not received
a text/letter advising shielding; 13% of respondents were uncertain
why shielding was needed. The 18% of patients unaware of their
IPSS-R risk were more often unclear about their susceptibility to
SARS-CoV-2. These observations hint at insufficient education of
some patients about MDS and its risks, as previously noted’. Reasons
for shielding list omission could include deficiencies in disease cod-
ing or failed recognition by healthcare providers that all such
patients needed to shield. Improved patient education and commu-
nication of diagnoses may help overcome these issues. Remote con-
sultation was unsatisfactory in 36%, particularly low-risk MDS
patients, whom clinicians may consider most amenable to remote
review due to disease stability. Our findings support virtual consulta-
tion for MDS patients, but a greater understanding of barriers to
patient satisfaction, through further detailed discussion with
patient/caregiver representatives is needed.

Abstract Table:
Table 1. Summary of responses to the UK MDS COVID-19 ques-
tionnaire (total 291 suitable for analysis)

Table . (Continued)

N (%)

Treating centre
MDS Centre of Excellency
Other

Knowledge of IPSS-R risk group (239 MDS patients)

Very low/low

Intermediate

High/very high

Don’t know what this is/
never been told

Awaiting results

Current treatment&?

Watch and Wait

Active treatment

Awaiting Results

Received a letter/text
advising shielding

Understood the need for
shielding

Adequately able to access
information about
shielding

Shielding breakdown

IPSS-R risk known
(n=192)

IPSS-R risk unknown/
awaited (n = 47)

AML/CMML/Other BMF
(n=52)

Perceived risk of contracting
COVID-19 infection (total
cohort, n = 291)

Distribution of responses
within subgroups: IPSS-R

155 (53%)
136 (47%)

93 (39%)
65 (27%)
34 (14%)
43 (18%)
4 (2%)

105 (36%)
178 (61%)
8 (3%)

234 (80%)
253 (87%)

268 (92%)

Received letter/text
154 (80%)

31 (66%)

49 (95%)

“Low/medium/high”
256 (88%)

175/192 (91%)

Understood
need

167 (87%)

37 (79%)

49 (95%)

“Don’t know”
35 (12%)

17/192 (9%)

N (%) risk known (n = 192)
IPSS-R risk unknown/ 32/47 (68%) 15/47 (32%)

Age range . awaited (n = 47)
21-40 11 (4%) AML/CMML/Other BMF 49/52 (96%) 3/52 (4%)
41-60 63 (22%) (n = 52)
61-80 190 (65%) Types of consultations Satisfaction$
81 or older 27 (9%) during survey period
Respondent (episodes)
Car.egwer 33 (110/2) Face-to-face 112 94 (84%)
Patient 258 (89%) Telephone 225 144 (64%)
Gender . Video 14 9 (64%)
Male 163 (560/0) Satisfied$ with consultation type
Fe'male ' 128 (44%) Face-to-face Satisfied/total number of episodes
Diagnosis ) Very low/low risk 24/27 (93%)
Myelodysplastic syndrome 239 (82%) Intermediate risk 18/24 (75%)

(MDS) ) High/very high risk 16/19 (84%)
Chronic myelomonocytic 14 (5%) Risk unknown 10/13 (77%)

leukaemia (CMML) AML/CMML 21/23 (91%)
Acute Myeloid Leukaemia 23 (8%) Other BMF 6/7 (86%)

(AML) ) Telephone/video Satisfied/total number of episodes:
Other bone marrow failure 15 (5%) Very low/low risk 46179 (58%)

(_BMF.) d150¥der* ) Intermediate risk 33/48 (69%)
Time since diagnosis ) High/very high risk 20/29 (64%)
<1 year 55 (19 /z) Risk unknown 21/38 (55%)
2-5 years 152 (52%) AML/CMML 27/34 (79%)
6-10 years 56 (19%) Other BMF 6/13 (46%)
>10 years 28 (10%)
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*Patients self-classified as “Other bone marrow failure disorders”
later specified as MDS (n = 8), MDS/myeloproliferative overlap syn-
drome (n = 3), blood disorder (n = 3), clonal cytopenia of uncertain
significance (n = 1)

YMDS Centres of Excellence. Haematology units within the UK
where members of the UK MDS Forum are based’

&Treatment included growth factor or transfusion support, iron
chelation, immunosuppression and chemotherapy

Sscored out of 10 (poor = 1, 5 = average, 10 = excellent) — con-
sults scoring >7 were assessed as satisfactory

Lhttps://www.gov.uk/government/publications/guidance-on-shield
ing-and-protecting-extremely-vulnerable-persons-from-covid-19

Transplantation, Gene & Cellular Immunotherapies

2. UK MDS Forum guidance during the COVID-19 outbreak. 31
March  2020.http://www.ukmdsforum.org.uk/documents/UK-MDS-
Forum-guidance-covid.pdf

3. Assessing the needs for support in MDS patients. S. Wintrich,
E. Oliva & R. Agberemi. Poster BSH19-PO-023, BSH annual meeting
2019.

4. https://mdspatientsupport.org.uk/what-is-mds/specialists-centres/
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advanced systemic mastocytosis, regardless of
prior midostaurin therapy
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Brenton G. Mar’, Michael W. Deininger®, Daniel J.
DeAngelo’®
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Abstract Content: Systemic mastocytosis (SM) is a rare, clonal mast
cell (MC) neoplasm driven by KIT D816V mutation in ~95% of
patients. Advanced SM (AdvSM) has a poor prognosis with limited
and sub-optimal treatment options. EXPLORER is a phase 1, two-
part (dose escalation and dose expansion phases) study of avapri-
tinib, a selective, potent KIT D816V inhibitor, in patients with
AdvSM. Primary objectives were to determine the maximum toler-
ated dose (MTD), recommended phase 2 dose, and safety. Secondary
objective was efficacy, per centrally reviewed overall response rate
(ORR) by modified International Working Group (IWG)-Myelopro-
liferative Neoplasms Research and Treatment and European Compe-
tence Network on Mastocytosis criteria and defined as complete
remission (CR) + CR with partial recovery of peripheral blood
counts (CRh) + partial remission (PR) + clinical improvement (CI)
lasting >12 weeks. Patient-reported outcomes were studied in the
dose expansion phase using the AdvSM-Symptom Assessment Form
(AdvSM-SAF). As of 30 August 2019, 80 patients were enrolled:
seven aggressive SM (ASM), 44 SM with associated hematologic neo-
plasm (SM-AHN), 11 MC leukaemia (MCL), and 16 indolent SM or
smoldering SM. One patient had a non-SM diagnosis, and one had
diagnosis pending central adjudication. In the dose escalation phase,
32 patients were enrolled and received doses from 30 to 400 mg
orally once daily (QD); MTD was not reached. Forty-eight patients
were enrolled in two dose expansion cohorts: 200 mg and 300 mg
QD. Of 62 enrolled AdvSM patients, 48 were ORR-evaluable and 14

Abstract Table: Best overall response

were not evaluable (insufficient follow-up, n = 5; no evaluable IWG
organ-damage, n = 9). Patients receiving 200 mg and 300 mg had
similar efficacy and time to response. Centrally reviewed ORR and
best responses in all evaluable patients, by AdvSM subtype and by
prior midostaurin exposure, are shown in the table. Median duration
of response and overall survival were not reached. AdvSM-SAF scores
were significantly improved by cycle 3 (P = 0.0037) and sustained at
cycle 11 (P = 0.015). All patients exhibited >50% reduction in serum
tryptase, marrow MC aggregates were eliminated in 85% of patients
and in 92%, KIT D816V allele fraction decreased by >50%, reaching
<1% in 68% of patients. Most frequent adverse events (AEs; all
grades, grade >3) were periorbital oedema (71%, 4%), anaemia
(55%, 29%), diarrhoea (41%, 1%), fatigue (40%, 9%), peripheral
oedema (40%, 0%), nausea (39%, 4%), thrombocytopenia (39%,
26%), vomiting (34%, 4%), and cognitive effects (34%, 4%). The
presence of grade 3 thrombocytopenia (platelets <50 x 10°/L) at
baseline was associated with non-traumatic intracranial bleeding
(ICB). Among patients with platelets <50 x 10°/L at baseline, 44%
(4/9) had an ICB event, while in patients with platelets >50 x 10°/L
at baseline, 3% (2/71) had ICB events and treatment-emergent grade
3 thrombocytopenia. In total, 12 (15%) patients discontinued treat-
ment due to clinical progression and 6 (8%) due to treatment-re-
lated AEs. The optimal phase 2 starting dose of avapritinib was
determined as 200 mg QD. At this dose, avapritinib induced rapid,
deep, and durable reductions in measures of MC burden, which were
associated with significant reduction in disease-related symptoms,
regardless of prior midostaurin exposure or AdvSM subtype. The
phase 2 PATHFINDER trial for patients with AdvSM will provide
further data to characterise the safety and efficacy of avapritinib.

Disclosure of Interest: D. Radia Conflict with: Clinical Advisory
Board/Study Steering group member (EXPLORER): Blueprint
Medicines Corporation; Educational events and advisory board:
Novartis, M. W. Drummond Conflict with: Research support: Blue-
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these roles and serves on Advisory boards for Deciphera. For
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served on advisory boards and has received honoraria. Dr. Gotlib has

All (n = 48)

All ASM SM-AHN MCL Prior mido No prior mido
Outcome (n = 48) (n=23) (n = 35) (n = 10) (n =15) (n = 33)
ORR, % 77 (63-88") 100 77 70 60 85
CR, n (%) 4(8) 0 2 (6) 2 (20) 0 4(12)
CRh, 1 (%) 9 (19) 2 (67) 7 (20) 0 0 9 (27)
PR, 1 (%) 20 (42) 1(33) 16 (46) 3 (30) 8 (53) 12 (36)
CL n (%) 4(8) 0 2.(6) 2 (20) 1(7) 3(9)
%95% confidence interval. Mido, midostaurin.
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domain protein (bet) inhibitor, as monotherapy
in advanced myelofibrosis patients refractory/
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Abstract Content: CPI-0610, a first-in-class, oral, small-molecule
inhibitor of bromodomain and extraterminal domain (BET) pro-
teins, potentially promotes disease-modifying activity through altered
gene regulation of key oncogenic, fibrotic, and inflammatory factors

and may transform the standard of care in myelofibrosis (MF). Many
MF patients (pts) have suboptimal responses or are resistant to the
JAK inhibitor (JAKi) ruxolitinib (rux) or develop anemia and trans-
fusion dependence (TD). Here we present results from MANIFEST
Arm 1, a global, open-label Phase 2 study of CPI-0610 monotherapy
in advanced MF pts refractory/intolerant to JAKi.

Pts are stratified as transfusion-dependent (TD, defined as >2U
RBCs/mo over 12 weeks) and non-transfusion-dependent (non-TD).
Eligibility: MF pts intolerant/resistant/refractory/lost response to or
ineligible for JAKi; DIPSS >Int-2; platelets >75 x 10%/L; >2 symptoms
measurable (score > 1) per MFSAF v4.0; TD per ING-MRT criteria
in TD cohort or spleen volume of > 450 cc by CT/MRI in non-TD
cohort. 1° endpoints-TD cohort: TD to TI (transfusion indepen-
dence: no transfusion for 12 weeks); non-TD cohort: SVR35 (>35%
spleen volume reduction) at week 24. 2° endpoints: TSS50 (>50%
total symptom score reduction) at wk 24, safety and PK.

As of 29 September 2020, 27 pts were treated in non-TD cohort
(median: 51 weeks, range: 2, 147). Mean age 68 yo, male: 52%;
DIPSS >Int-2: 74%; hemoglobin (Hgb) <10 g/dl: 63%; primary
MF:70%; 52% with high molecular risk and 63% with JAK2 muta-
tions. Median number of prior lines of therapies: 2 (range: 1-5). At
wk 24, 30% (7/23) pts achieved SVR35 (median % change: —29%,
range: —70%, 14%), 48% (10/21) pts achieved TSS50 (median %
change: —56%, range: —100%, 25%). 50% (10/20) pts achieved abso-
lute of >1.5 g/dl increase in Hgb levels without transfusions with
notable hemoglobin improvement observed in patients who started
treatment with baseline hemoglobin <10 g/dl.

In TD cohort, 19 pts were treated (median: 32 weeks, range: 5,
78). Baseline characteristics: mean age 71 yo (SD: 8), 63% male, 94%
with DIPSS >Int-2, 95% with Hgb <10 g/dl, 58% with primary MF,
58% with high-molecular-risk and 68% with JAK2 mutations. Med-
ian number of prior lines of therapies: 2 (range: 1-6). 21% (3/14) of
TD pts converted to TI. At week 24, median spleen volume change
is —11% (range: —35%, 90%); 8% (1/13) pts achieved SVR35. 8%
(1/13) pts achieved TSS50 (median % change: -22%, range: -70%,
30%) at 24 weeks.

A total of 46 pts were evaluable for safety. Median exposure was
49 weeks. The most common hematological treatment-emergent
adverse events (TEAEs) of any grade were thrombocytopenia (30%,
>Gr3: 15%) and anemia (15%, >Gr3: 13%). The most common
(>20%) non-hematological TEAEs were nausea (39%, no >Gr3),
diarrhea (37%, >Gr3: 4%), dysgeusia and asthenic conditions (30%
each, no >Gr3), respiratory tract infections (28%, >Gr3: 2%), cough
(26% each, no >Gr3), and constipation and weight decreased (22%
each, >Gr3: 2% each). 9 pts discontinued treatment because of
TEAEs. There were no Gr5 TEAEs.

CPI-0610 monotherapy is generally well-tolerated and provides
clinical benefits in MF pts refractory/intolerant to rux. SVR35 and
symptomatic improvement were observed. Half of non-TD pts
demonstrated >1.5 g/dl increase in Hgb. Conversion to TI was
observed in the TD cohort.
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patients is infrequent and does not lead to
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Abstract Content: Mortality from SARS-CoV-2 infection causing
COVID-19 in hospitalised patients in the United Kingdom has been
reported to be 25.7%. Early reports have suggested that a subgroup
of individuals suffer a hyperinflammatory state (HI) with high mor-
tality which is associated with high levels of IL-6 and CRP of which
secondary haemophagocytic lymphobhistiocytosis (sSHLH) is the most
severe manifestation. To facilitate diagnosis of sHLH the HScore has
been developed because of evidence that early recognition and inter-
vention is beneficial. We set out to determine the prevalence of

sHLH-like hyperinflammation by HScore in COVID-19. To account
for inevitable missing data in COVID patients due to isolation pre-
cautions leading to lack of bone marrow biopsy and palpation find-
ings, we calculated the maximum possible HScore of the recorded
parameters (%HScore) - see Table.

The cohort was 567 COVID-19 patients who tested positive for
SARS-CoV-2 viral RNA and were admitted to University Hospital
Southampton. Investigation parameters were normalised to the date
of SARS-CoV-2 viral RNA laboratory confirmation and outcome
data tabulated from day —1 to day 21. %HScore in COVID-19
patients measured in the first 5 days of illness (day —1 to 4 after lab-
oratory virus confirmation) was a strong predictor of the %HScore
during the whole admission (r = 0.8499, P < 0.0001). The overall
prevalence of individuals with an 85% probability of sHLH in our
COVID-19 cohort was 1.59% (9 of 567) on admission and only
rose to 4.05% (23 of 567) if calculated at any time during the
whole disease course. Age conferred a strong negative correlation on
%HScore across the cohort (Spearman r = —0.305, —0.38 to -0.226,
P < 0.0001). Strikingly, the median %HScore was significantly lower
(P <0.0001) in the older age group: >75 years median %HScore
7.724 (0.0 to 18.16) vs. <75 years median %HScore 18.31 (7.72 to
28.57). %HScores were higher in younger patients (p<0.0001) and
did not reliably predict outcome at any cut-off value (AUROC 0.533,
P =0.211; OR 0.99). Receiver operator characteristics (ROC) over
the whole cohort suggest that at any threshold, %HScore is not use-
ful as a predictor of mortality in COVID-19 (AUROC 0.533,
P =0.211; OR 0.99, 0.98 to 1.00). Even in the small cohort (n = 23)
with %HScores suggestive of sHLH, there was no excess mortality
compared with the whole cohort.

This is the largest dataset assessing sHLH frequency in COVID-19
patients to date (n = 567). These findings show that sHLH-type HI
is not prevalent in COVID-19, and surprisingly does not predict out-
come. Why %HScore (and most HScore parameters) decline with
age in the context of COVID-19 is not clear but may predominantly
reflect immunosenescence in this mainly elderly cohort of patients.
We suggest that waning immunity with age may actually be protec-
tive against sHLH-type responses in COVID-19 patients. However,
several studies have shown the benefit of anti-HI therapy in COVID-
19 patients; Dexamethasone in oxygen dependent and Tociluzimab
in ITU patients. Our study demonstrates the need for novel algo-
rithms to predict HI in COVID-19 as well as randomised controlled
trials targeted at this patient group.

Abstract Table:
Table: HScore and % HScore parameters.

%HScore points

(criteria)
HScore points (Minimum
Parameter (criteria) variables>3)
Temperature (°C) 0 (<38.4), 33 0 (<38.4),
(38.4-39.4), 33 (38.4-39.4),

or 49 (>39.4)

0 (1 lineage),
24 (2 lineages),
or 34 (3 lineages)

or 49 (>39.4)
0 (1 lineage),
24 (2 lineages),

No. of cytopenias*

or 34 (3 lineages)
0 (<2,000),

35 (2,000-6,000),

or 50 (>6,000)

Ferritin (mg/L) 0 (<2,000), 35
(2,000-6,000),

or 50 (>6,000)

Triglyceride (mmol/L) 0(<1.5), 44 (1.5-4) 0 (<1.5),
or (>4)64 44 (1.5-4),
or 64 (>4)

Fibrinogen (g/L) 0 (>2.5) or 30 (<2.5) 0 (>2.5) or 30 (<2.5)
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Table . (Continued)

%HScore points

(criteria)
HScore points (Minimum
Parameter (criteria) variables>3)

AST/ALT (IU/L) 0 (<30) or 19 (=30) 0 (<30) or 19 (=30)
Hemophagocytosis ** 0 (no) or 35 (yes) -

Immunosuppression 0 (no) or 18 (yes) -

Hepatomegaly/ 0 (none), 23 -
Spelnomegaly (either), or 38 (both)

Score Sum of points Sum of points

above above/maximum
(maximum 337) possible score
(maximum 100%)

*haemoglobin <92 g/L and/or WBC <5 x 109/L and/or platelets <110
x 109/L; **features on bone marrow aspirate;

AST, Aspartate Transaminase; ALT, Alanine aminotransferase; IU,
International Units
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Abstract Content: Introduction: The myeloproliferative neoplasms
(MPN) comprise a complex, heterogeneous group of clonal disorders
of the myeloid stem and progenitor cells. Overlapping clinicopatho-
logical features of polycythaemia vera (PV), essential thrombo-
cythaemia (ET) and primary myelofibrosis (PMF) include
morphological similarities, a tendency to thrombus formation and a
tendency to leukaemic progression. Constitutive activation of the
JAK/STAT pathway via activating mutations in JAK2, CALR or MPL
links the patients genetically. Ruxolitinib is a JAKI1/2 inhibitor
approved for use in PMF and PV with specific clinical benefits but
limited disease-modifying activity. Previous work has demonstrated
the epigenetic modifying of ruxolitinib on the histone modification
landscape of MPN cell line models and patient samples. Understand-
ing the complex control of transcription and the modifying effect of
JAK inhibition in MPN models may help develop further treatment
options in this group.

Methods and Results: We have undertaken RNA sequencing follow-
ing ruxolitinib treatment of the JAK2 V617F-positive HEL cell line.
In addition we identified two RNA sequencing datasets, GSE91062
and GSE69827, in which the JAK2 V617F-positive SET2 cell line had
been analysed following treatment with ruxolitinib at one and two
time points, respectively. Differential expression analysis, using
edgeR, identified 53 genes that were consistently downregulated (log
FC <0.5 and FDR <0.05) in all 4 datasets. All datasets were nor-
malised and combined for the 15851 common transcripts present.
The combined dataset was subject to a rank product analysis in R,
with 99 genes identified as significantly downregulated. The 99 rux-
olitinib sensitive gene list was enriched for KEGG pathways including
JAK-STAT signalling, MAPK pathways and TNF signalling. Analysis
for transcription factor binding motifs within 10 kbp up and down-
stream of transcriptional start sites highlighted STAT3 as having the
highest enrichment. Further interrogation of the dataset for enriched
transcriptional factor binding motifs with Enrichr was used to anal-
yse published CHIP sequencing transcription factor binding

experimental data available from the ChEA dataset. The transcription
factors WT1 and EGRI were identified as significantly enriched and
were also significantly downregulated in the ruxolitinib sensitive gene
list. Furthermore, the polycomb complex associated genes EZH2,
SUZ12, JARID2, MTF2, RNF2 and KDM2B were identified as being
significantly enriched.

A machine learning approach using random forest methodology
was developed, trained and tested using the transcriptomic datasets,
GSE103237 and GSE534482, of PMF or ET/PV with normal com-
parators using EGRI, WTI and these six polycomb associated genes
as variables. This approach could accurately distinguish PMF from
normal and ET/PV from normal (OOB estimate of error 1.75% and
1.92%) but could not accurately distinguish between ET and PV in
the second dataset.

Conclusions: This bioinformatic approach links ruxolitinib sensitive
genes in MPN cell line models to the accurate prediction of MPN
disease from transcriptomic datasets and highlights a potential role
of WTI1, EGRI and the polycomb complex in the pathogenesis in
MPN and in the ruxolitinib response.

Disclosure of Interest: G. Greenfield: None Declared, J. Blayney:
None Declared, M. F. McMullin Conflict with: advisory board work
and received speaker fees from Novartis, K. Mills: None Declared

BSH2021-PO-018
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Abstract Content: Immune thrombocytopenia purpura (ITP)
demonstrates significant heterogeneity in its presentation and
response to treatment, and management is thus tailored to each
patient. International consensus guidelines were published in 2019,
but there are potential concerns with standard first-line agents in the
context of the SARS-CoV-2 pandemic. These concerns include ster-
oids and immunosuppressants increasing the risk of COVID-19 dis-
ease, and thrombopoietin receptor agonists (TPO-RAs) increasing
the risks of thrombosis or hepatotoxicity in patients hospitalised with
severe COVID-19. In the absence of clear evidence, guidelines were
issued to provide a pragmatic response to these concerns.

With the support of contributors from the UK ITP Forum and
HaemStar, we are collecting data to record ITP practice across the
UK since the start of the SARS-CoV-2 pandemic. Here, we present
our interim analysis of 121 patients.

Since May 2020 to the current date, nineteen different Trusts
across all four nations of the UK have participated in the audit. Each
contributing Centre registers with their local Audit Department, and
is then provided with an online form to submit anonymised data
pertaining to patients treated for ITP since 01-March-2020. Addi-
tional questions related to COVID-19 vaccination status were added
in February 2021. In order to incentivise uptake, prizes have been
introduced for the biggest contributors.

The key parameters collected are highlighted in the Abstract
Table.

The real-world implications of the guidelines were assessed within
the audit. Success rate of first-line therapy, as determined by no need
for second-line therapy, was 63% (27/43) for 1 mg/kg Prednisolone;
60% (3/5) for 20 mg Prednisolone; 53% (10/19) for intermediate-
dose Prednisolone; 16% (3/19) for IVIg; and 85% (11/13) for TPO-
RA. Platelet counts rose from a median of 7 to a post-therapy peak
of 170 (IQR 86 to 270). In 72/120 patients, platelets rose to > 30
within 7 days of treatment; 22/120 reached this threshold between 8
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and 14 days; and 13/120 required at least 15 days. 12 patients had
not seen a platelet count of > 30 during their follow-up period. At
the time of submission of each case: none had died; 42 had suffered
bleeding complications during the course of their ITP episode, of
which 17 were major; and 5 had suffered thrombotic episodes (of
which one patient was on both TXA and a TPO-RA, while neither
agent was used in the other thrombotic events). “Guidance” was
specifically referenced as justification for a first-line therapy choice
in 38 of 120 contributors.

To our knowledge, this is the first UK-wide audit of ITP practice
— irrespective of the SARS-CoV-2 pandemic. We conclude that there
exists a significant variety in choice of first-line therapy for ITP,

Abstract Table:

which presumably reflects the nature of the condition and the free-
dom with which clinicians can practise. There is excellent compli-
ance with triggers for initiation of treatment for ITP, and relatively
good compliance with choice of first-line agents and timing of ster-
oid wean as compared to available guidance documents. We aim to
receive further contributions to provide a more accurate representa-
tion of up-to-date ITP practice in the UK.

We would like to thank the UK ITP Forum, HaemStar and the
Oxford Centre for Haematology for their support, and we are
indebted to our many contributors, without whom this audit simply
would not exist: we are very grateful for their hard work!

Concordance with consensus guidelines

Variable Result Provan, 2019 = !; Neunert, 2019 = % Pavord, 2020 = °

Mean age in years 58 -

Percentage women 52 -

Treatment commenced 120/121

Median Platelet count pre-treatment (IQR) 7 (3-12) 113/120 patients commenced treatment below recommended cut-

Indication for treatment offs of < 20" and < 30*

Bleeding symptoms 44 Where treatment commenced at > 30 (n = 7), there was clear
Platelet count < 10 42 indication (e.g. bleeding or need for anticoagulant/antiplatelet)
Platelet count < 20 9

Platelet count < 50 16

With need for anticoag/procedure

First-line therapy used
Prednisolone @ 1 mg/kg 43 Prednisolone at 1 mg/kg (capped at 80 mg) is the pre-COVID-19
Prednisolone @ 20 mg 5 International consensus advice'. The reduced dose of 20 mg

Intermediate-dose Prednisolone 19 Prednisolone has been advocated in context of COVID-19” in

Where 20 mg < Dose < 0.5 mg/kg non-bleeding patients. An intermediate dose is not advocated in

IVIg @ 1 g/kg 19 any major guidance document, but was used as frequently as

TPO-RA 13 IVIg, another accepted first-line optionl’z.

Other 21 TPO-RA is a suggested first-line in COVID?, though funding

e.g. Dexamethasone 20 mg or 40 mg; combinations implications have reduced availability until recently.

Time to start steroid wean Where the international guidance recommends commencing after
0-7 days 33/90 a maximum of 3 weeks (or 2 if no response), and the COVID-
8-14 days 35/90 19 recommendations suggest 2 weeks prior to wean.

15 days or more 22/90

Use of tranexamic acid (TXA) 43/120 TXA is recommended for use by international consensus in the
For bleeding symptoms 32 case of bleeding or ongoing high risk thereof. Owing to the
For platelet count alone 5 prothrombotic nature of COVID-19, caution is necessary in

active infections.

Disclosure of Interest: None Declared
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Abstract Content: Warm antibody autoimmune hemolytic anemia
(WAIHA) is a rare disorder that can have serious complications. In
this disorder, autoantibodies bind to antigens on red blood cells
leading to phagocytosis and destruction of the cells. This is mediated
by Fcg receptors on macrophages through a spleen tyrosine kinase
(SYK)-dependent pathway. Fostamatinib is a potent, oral SYK inhibi-
tor approved for the treatment of chronic immune thrombocytope-
nia. Fostamatinib prevents platelet destruction by inhibition of
platelet phagocytosis mediated through Fcg receptor and SYK in
macrophages. Fostamatinib was evaluated for wAIHA in an open-la-
bel, multicenter, phase 2 study (NCT02612558). This study demon-
strated markedly improved hemoglobin levels in 11 of 25 patients
(44%) after fostamatinib treatment. Adverse events (AEs) were con-
sistent with the safety database (>4000 patients across multiple dis-
eases). Based on this phase 2 study, a randomized, double-blind,
placebo-controlled, global phase 3 study (NCT03764618) was initi-
ated in wAIHA patients to investigate the safety and efficacy of fosta-
matinib.

The phase 3 study began enrolling patients at 103 sites in 22
countries (North America, Europe and Australia) in 2020 with a goal
of enrolling approximately 90 patients. This is the first phase 3 study
to evaluate a SYK inhibitor for the treatment of wAIHA.

Inclusion criteria include: age >18; documented diagnosis of pri-
mary or secondary wAIHA; failure of >1 prior wAIHA treatment;
haptoglobin below normal or total bilirubin above normal or lactate
dehydrogenase above normal; and baseline hemoglobin <9 g/dl or, if
hemoglobin >9 g/dl and <10 g/dl, subject must be on permitted
wAIHA treatment AND have anemia symptoms.

Exclusion criteria include: other forms of AIHA; uncontrolled or
poorly controlled hypertension; neutrophil count <1,000/ul; platelet
count <30,000/pl (unless patient has Evans syndrome); and transami-
nase levels >1.5 x normal.

Randomization of eligible patients will be 1:1 to fostamatinib or
placebo for 24 weeks. Randomized patients will be stratified by con-
comitant steroid use and baseline anemia severity. Fostamatinib is
started at 100 mg BID and increased to 150 mg BID at Week 4, if
tolerated. The dose may be reduced for AEs. Patients may continue
selected concurrent wAIHA therapies (maximum of 2) throughout
the study. A steroid taper will be allowed in patients with a hemoglo-
bin response. Rescue therapy will also be allowed. Patients who com-
plete the study can rollover to an open-label extension.

Efficacy endpoints will include hemoglobin response, ( >10 g/dl
with a >2 g/dl increase from baseline without rescue therapy); dura-
tion of hemoglobin response; and the need for rescue therapy. Safety
endpoints will be the recording of AEs. Patients will be evaluated in
the clinic at two-week intervals.

Using the Cochran-Mantel-Haenszel test at a two-sided signifi-
cance level of 0.05, to detect a difference in response between the
active and placebo groups with 80% power would require 90 subjects
randomized 1:1. The response rate will be compared between groups
using a chi-square test adjusted for randomization stratification fac-
tors.

As of 11 January 2021, 62 sites are open to screening (subject to
local COVID-19 regulations), and 64 patients have been randomized.
Disclosure of Interest: None Declared
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Abstract Content: Paroxysmal nocturnal haemoglobinuria (PNH) is
a rare, acquired, haematologic disease characterised by comple-
mented-mediated haemolysis including intravascular haemolysis
(IVH) mediated by the membrane attack complex and extravascular
haemolysis (EVH) mediated by C3 opsonisation. Standard of care
treatments for PNH include the C5 inhibitors eculizumab (ECU)
and ravulizumab, which have been shown to reduce IVH. However,
despite prior ECU treatment, nearly 70% of patients remain anaemic
and 36% require >1 transfusion per year due to C3-mediated EVH.
The PEGASUS trial (NCT03500549) is a phase 3 randomised open-
label active-comparator controlled study of the efficacy and safety of
pegcetacoplan, a C3 inhibitor, compared to ECU.

Eighty patients >18 years of age with a confirmed PNH diagnosis
and haemoglobin (Hb) levels <10.5 g/dl despite stable ECU for >3
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months were enrolled in the trial. Patients completed a 4-week run-
in period with both ECU and pegcetacoplan before 1:1 randomisa-
tion to pegcetacoplan (n =41; 1080 mg subcutaneously twice
weekly) or ECU monotherapy (n = 39; continued dosing regimen).
The primary endpoint was the change from baseline (CFB) in Hb
levels from the start of run-in period to Week 16. Key secondary
endpoints included Hb normalisation in the absence of transfusions
(defined as Hb levels of at least the lower limit of normal), transfu-
sion avoidance, absolute reticulocyte count (ARC), lactate dehydro-
genase (LDH), Functional Assessment of Chronic Illness Therapy
(FACIT)-Fatigue score, and adverse events (AEs). Post hoc analyses
included Hb stabilisation in the absence of transfusions (defined as
avoidance of a >1 g/dl decrease from baseline).

Pegcetacoplan demonstrated superiority to ECU in Hb levels CFB
at Week 16 with an adjusted treatment difference of 3.8 g/dl
(P < 0.0001). The least-squares mean (LSM [standard error {SE}])
changes were 2.4 (0.4) g/dl for pegcetacoplan and —1.5 (0.7) g/dl for
ECU-treated patients (Table). At Week 16 a greater proportion of
pegcetacoplan-treated patients achieved >2 g/dl improvement in Hb
(61% vs. 0%), Hb normalisation (34% vs. 0%), and Hb stabilisation
in the absence of transfusions (85% vs. 15%) compared to ECU-trea-
ted patients. Pegcetacoplan demonstrated non-inferiority compared
to ECU in transfusion avoidance (85% vs. 15%) and in ARC, with
LSM changes of —136.0 (6.5) x 10° cells/L for pegcetacoplan and
28.0 (11.9) x 10° cells/L for ECU. LSM changes in LDH were —15.0
(42.7) U/L for pegcetacoplan treatment and —10.0 (71.0) U/L for
ECU treatment. LSM changes in FACIT-Fatigue score increased with
pegcetacoplan (9.2 [1.6]) and decreased with eculizumab (—2.7
[2.8]). Nearly 88% of pegcetacoplan and 87% of ECU-treated

patients reported AEs, while 17% and 15% reported serious AEs,
respectively. Most AEs were mild and included injection site reac-
tions (pegcetacoplan: 37%; ECU: 3%), diarrhoea (pegcetacoplan:
22%; ECU: 3%) and infections (pegcetacoplan: 29%; ECU: 26%). By
Week 16 breakthrough haemolysis was reported in 10% of pegceta-
coplan-treated patients and 23% of ECU-treated patients, leading to
pegcetacoplan discontinuation in 3 patients.

In this phase 3 trial pegcetacoplan demonstrated superiority to
ECU in Hb levels and improved clinical outcomes at Week 16 for
most patients. The safety profile of pegcetacoplan was comparable to
ECU. The study results suggest pegcetacoplan can prevent both IVH
and EVH and represents a new therapeutic option for PNH patients
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ion Pharmaceuticals (Honoraria), P. Hillmen Conflict with: Alexion,
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speakers bureau), Conflict with: Apellis, AbbVie, Alexion, Gilead,
Janssen, Pharmacyclics, and Roche (grants and research support), J.
Szer Conflict with: Apellis (consultancy), Alexion (consultancy,
honoraria, membership on an entity’s board of directors or advisory
committees, speakers bureau), Conflict with: Takeda (honoraria,
speakers bureau), Pfizer (honoraria, speakers bureau), Novartis (con-
sultancy, honoraria, speakers bureau), Prevail Therapeutics (hono-
raria, membership on an entity’s board of directors or advisory
committee), I. C. Weitz Conflict with: Alexion (Consultancy, Hono-
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Abstract Table: Table. Primary and Secondary Endpoints at Baseline and Week 16

Pegcetacoplan ECU

Baseline Week 16 Baseline Week 16
Hb level, g/dl; NRR, 12.0-18.0 g/dl n =41 n =37 n =39 n =38
Mean (SD)? 8.7 (1.1) 11.5 (2.0) 8.7 (0.9) 8.6 (1.0)
Range 6.0-10.8 6.7-15.6 6.9-10.1 6.6-10.2
Patients with Hb normalisation, n (%)® N/A 14 (34) N/A 0 (0)
Transfusion N/A n =41 N/A n =39
PRBCs transfused, units/patient, mean (SD) 0.6 (2.0) 5.1 (5.6)
ARC, %107 cells/L; NRR, 30-120x 10° cells/L n =41 n =35 n =39 n =38
Mean (SD)? 218.0 (75.0) 77.0 (26.6) 216.0 (69.1) 221.0 (88.7)
Range 100—420 30-150 83—400 70-390
Patients with ARC normalisation, n (%) N/A 32 (78) N/A 1(3)
LDH, U/L; NRR, 113-226 U/L n =41 n =36 n =39 n =37
Mean (SD)* 257.0 (97.6) 189.0 (78.1) 309.0 (284.8) 353.0 (477.5)
Range 119-584 86550 122—-1598 116-2716
Patients with LDH normalisation, n (%)® N/A 29 (71) N/A 6 (15)
FACIT-Fatigue Score; population norm (43.6) n =41 n = 36 n =38 n =37
Mean (SD)? 32.2 (11.4) 41.8 (9.6) 31.6 (12.5) 30.6 (11.8)
Patients with score improvement >3, n (%)° N/A 30 (73) N/A 0 (0)
Clone size: % PNH Type II + III cells n =41 n=32 n =139 n =37
Mean (SD) 66.8 (26.5) 93.9 (6.4) 72.9 (25.8) 62.6 (26.0)
C3 loading: % C3d-positive PNH Type II + III cells n =41 n =32 n =39 n =37
Mean (SD) 17.7 (13.5) 0.2 (0.3) 19.8 (15.0) 16.9 (15.5)

ARC, absolute reticulocyte count; ECU, eculizumab; FACIT, Functional Assessment of Chronic Illness Therapy; Hb, haemoglobin, LDH, lactate
dehydrogenase; N/A, not applicable; NRR, normal reference range; PNH, Paroxysmal Nocturnal Haemoglobinuria; PRBC, packed red blood cell;

SD, standard deviation.

0Observed values differ from the least-squares means described in the text. "In the absence of transfusions, based on patients with available data

at Week 16.
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Abstract Content: Luspatercept is approved by the FDA and EMA for
treatment of anaemia in adult patients (pts) with p-thalassaemia who
require regular red blood cell (RBC) transfusions. The phase 3 BELIEVE
study is evaluating the efficacy and safety of luspatercept in adult pts
with B-thalassaemia requiring regular RBC transfusions (NCT02604433).
The effect of long-term luspatercept use on iron loading and iron chela-
tion therapy (ICT) use in the BELIEVE trial is assessed here.

Eligible pts were adults with B-thalassaemia or haemoglobin (Hb)
E/B-thalassaemia requiring regular RBC transfusions of 6-20 RBC
units in the 24 weeks prior to randomisation (with no transfusion-
free period >35 days). 336 pts were randomised 2:1 to luspatercept
1.0 mg/kg (titrated up to 1.25 mg/kg; n = 224) or placebo (PBO;
n = 112) subcutaneously every 3 weeks for >48 weeks. Pts were eval-
uated for risk of iron overload-related complications by stratification
into categories based on serum ferritin (SF) level (<1,000 pg/L, 1,000
to <2,500 pg/L, > 2,500 pg/L), liver iron concentration (LIC; <3 mg/
g dry weight [dw], >3 mg/g dw), and myocardial iron (by T2* MRI;
<20 ms, >20 ms). Long-term changes in SF and ICT use were
assessed in pts remaining on treatment up to data cutoff (1 July
2019) or study discontinuation, whichever was earliest.

Mean baseline SF, LIC, and myocardial T2* for luspatercept ver-
sus PBO arms were 2,097 vs. 1,845 ug/L, 12.0 vs. 10.1 mg/g dw, and
33.5 vs. 34.8 ms, respectively. ICT use was reported by 97.3% of all
pts at baseline. 67.9% of pts initially randomised to luspatercept were
still receiving treatment at the end of 2 years as of 1 July 2019; 92
(82.1%) PBO pts crossed over to luspatercept after study unblinding.

24 of 141 (17.0%) pts luspatercept-treated pts with baseline mean
SE >1,000 pg/L achieved post-baseline mean SF <1,000 pg/L when
assessed over weeks 1—24, vs. 3 (5.0%) PBO-treated pts. During
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weeks 73—96, 26/56 (46.4%) luspatercept pts with baseline mean SF
>1,000 pg/L achieved post-baseline mean SF <1,000 pg/L (Table).

5/120 (4.2%) and 13/134 (9.7%) luspatercept pts, respectively,
shifted from LIC >3 mg/g dw at baseline to <3 mg/g dw, vs. 4/61
(6.6%) and 4/68 (5.9%) PBO pts at weeks 24 and 48, respectively. At
Wk 96, 15/105 (14.3%) of luspatercept pts shifted from LIC >3 mg/g
dw at baseline to <3 mg/g dw. 6/30 (20.0%) pts receiving luspater-
cept shifted from myocardial iron T2* <20 ms at baseline to >20 ms
at Wk 48 (vs. 1/11 [9.1%] PBO pts); at Wk 96, 6/24 (25.0%) luspa-
tercept-treated pts shifted from <20 ms to >20 ms.

During the first 12 weeks, mean daily deferasirox dose in luspater-
cept pts was 1,477.08 mg (mean change from baseline +136.27 mg)
and 1,516.28 mg (mean change from baseline +131.80 mg) in PBO
pts. After the first 48 weeks, the proportion of pts receiving >1 ICT
gradually declined in luspatercept responders (pts achieving >33%
reduction in transfusion burden from baseline during weeks 13—24)
and non-responders. Luspatercept responders and non-responders
also experienced a gradual decrease in mean daily dose of deferasirox
over time.

A higher proportion of luspatercept-treated pts shifted to lower
SF, LIC, and myocardial iron levels during the first 48 weeks versus
PBO, indicative of lower risk of iron overload complications.

In pts receiving long-term luspatercept treatment, an increased
proportion had SF levels <1,000 ug/L and decreasing overall ICT use
and deferasirox dosage.

This abstract was previously published (Hermine et al., Blood
2020;136[S1];47-48).

Abstract Table:
Table. Decrease in SF category by pts in the BELIEVE trial.

Baseline SF category
21,000 ug/L to post-
baseline <1,000 ug/L

Baseline SF category
22,500 ug/L to post-
baseline <2,500 ug/L

Luspatercept, PBO, Luspatercept, PBO,

n/N (%) nIN (%)* 1IN (%) n/N (%)*
Wks 1-24  24/141 3/60 (5.0) 8/65 2/26 (7.7)
(17.0) (12.3)
P value 0.023 0.527
Wks 25-48  32/135 5/57 (8.8) 12/63 2/24 (8.3)
(23.7) (19.0)
P value 0.017 0.227
Wks 49-72  38/129 - 14/59 -
(29.5) (23.7)
Wks 73-96  26/56 - 7/21 -
(46.4) (33.3)

“Placebo patients evaluated up to Week 48.
PBO, placebo; pt, patient; SF, serum ferritin; wk, week.
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A Retrospective Analysis From Patients Treated
in The MEDALIST Study: Safety and Efficacy Of
Luspatercept Treatment In Patients With
Myelodysplastic Syndrome/Myeloproliferative
Neoplasm With Ring Sideroblasts And

Thrombocytosis
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Abstract Content: Luspatercept is FDA approved for treatment of
anaemia in patients (pts) with lower-risk (LR) myelodysplastic syn-
dromes (MDS) with ring sideroblasts (RS) or MDS/myeloprolifera-
tive neoplasm with RS and thrombocytosis (MDS/MPN-RS-T) after
erythroid-stimulating agent (ESA) failure. We assessed the benefits of
luspatercept in pts with MDS/MPN-RS-T enrolled in the phase 3
MEDALIST study evaluating the safety and efficacy of luspatercept in
pts with LR-MDS requiring regular red blood cell (RBC) transfusions
(NCT02631070).

Eligible pts were >18 years; had IPSS-R-defined LR-MDS with RS;
were refractory, intolerant, or unlikely to respond to ESAs (serum
erythropoietin >200 U/L); required regular RBC transfusions. Pts
were randomised 2:1 to luspatercept 1.0 mg/kg (up to 1.75 mg/kg)
or placebo (PBO) subcutaneously every 3 weeks. Primary endpoint
was achievement of RBC transfusion independence (RBC-TI) >8
weeks (Wks 1-24).

23/229 (10.0%) pts with MDS/MPN-RS-T (WHO 2016) were
identified by retrospective analysis in the MEDALIST trial; 14
received luspatercept and 9 PBO (Table). 52.2% of pts were male;
median age was 69 years. No pts received lenalidomide previously.
In the luspatercept arm, 9/14 (64.3%) pts achieved RBC-TI >8 weeks
during Weeks 1-24, versus 2/9 pts (22.2%) in the PBO arm (odds

Red Cell Disorder

ratio 11.3; 95% confidence interval [CI] 1.19, 106.12; P = 0.028).
Luspatercept-treated pts were significantly more likely to achieve
clinical benefit (i.e. RBC-TI >8 weeks and/or modified haematologi-
cal improvement-erythroid [mHI-E] per IWG 2006 criteria [>4
units/8 weeks reduction in RBC transfusion in pts with >4 units/8
weeks baseline (BL) RBC transfusion burden (TB); haemoglobin
(Hb) increase >1.5 g/dl] in Weks 1-24 in pts with <4 units/8 weeks
BL RBC TB), versus pts receiving PBO (78.6% vs. 33.3%; P = 0.034).
Median time from start of clinical benefit to end of treatment was
94.6 weeks (range 8.0-150.0) with luspatercept versus 23.9 weeks
(range 23.7-57.9) with PBO. In Weeks 1-24, 10 luspatercept pts
achieved mHI-E (6 were high TB [HTB; i.e. BL TB >4 units/8 weeks]
and 4 were low TB [LTB; i.e. BL TB <4 units/8 weeks]) versus 1
PBO pt (1/5 HTB). RBC-TI >8 weeks was achieved by 4/8 HTB pts
on luspatercept (vs. 0/5 PBO) and 5/6 LTB pts (vs. 2/4 PBO). Luspa-
tercept pts had a mean Hb increase of +1.7 after 24 weeks vs. +0.9 g/
dl in PBO pts (least squares mean difference [LSMD] +0.85 g/dl;
95% CI —1.13, +2.82). Greater reductions from BL in mean serum
ferritin levels were observed with luspatercept (—121.8 pg/L) versus
PBO (—91.9 pg/L) over Weeks 9-24 (LSMD —90.1; 95% CI —758.4,
578.2). Luspatercept-treated pts had median platelet counts of 467.5
x 10°/L and median leucocyte counts of 6.5 x 10°/L post 24 weeks
of treatment, versus PBO pts who had counts of 514.0 x 10°/L and
6.2 x 10°/L, respectively. Incidence of specific treatment-emergent
adverse events (in >1 pt) were: arthralgia (1/14 [7.1%] luspatercept
vs. 0/9 PBO), diarrhoea (6/14 [42.9%] vs. 1/9 [11.1%]), dizziness (7/
14 [50.0%] vs. 0/9), dyspnoea (3/14 [21.4%] vs. 0/9), fatigue (1/14
[7.1%] vs. 1/9 [11.1%]), nausea (6/14 [42.9%] vs. 2/9 [22.2%]), and
hypertension (3/14 [21.4%] vs. 0/9). 1/14 (7.1%) luspatercept-pts
experienced >1 thromboembolic event (transient ischaemic attack)
and 1/9 (11.1%) PBO-pts progressed to acute myeloid leukaemia.

Luspatercept demonstrated clinical efficacy with a generally well-
tolerated safety profile in this pt population with limited treatment
options.

This abstract was previously published (Komrokji et al., Blood
2020;136[S1];13-15).
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Abstract Table:

Table. Baseline disease characteristics of MEDALIST trial pts with MDS/MPN-RS-T

Characteristic

Luspatercept (N = 14)

PBO
(N=9)

Total
(N =23)

Time since original diagnosis of MDS, median (range), months
IPSS-R risk category, n (%)
Very low
Low
Intermediate
Mutated SF3BI, n (%)
RBC TB, median (range), units/8 weeks over period of 16 weeks
RBC TB category over period of 16 weeks , n (%)
<4 units/8 weeks
4 to <6 units/8 weeks
>6 units/8 weeks
Pretransfusion Hb level, median (range), g/dlb
Serum erythropoietin level, median (range), U/L?
Serum erythropoietin level category, n (%)
<200 U/L
>200 U/L
Previous iron chelation therapy, n (%)
Received ESA previously, n (%)
Reasons for ESA discontinuation, n (%)
Refractory
Intolerant
Missing
Platelet count, median (range), 10°°/L
Leucocyte count, median (range), 107°/L

49.9 (10.0-108.0)

44.1 (9.2-152.1)

47.3 (9.2-152.1)

71.9 (29.2-368.8)

0 (0.0) 1(11.1) 1 (4.3)
12 (85.7) 8 (88.9) 20 (87.0)
2 (14.3) 0 (0.0) 2 (8.7)
13 (92.9) 8 (88.9) 21 (91.3)
4.0 (2.5-8.0) 4.0 (2.0-11.5) 4.0 (2.0-11.5)
6 (42.9) 4 (44.4) 10 (43.5)
6 (42.9) 3 (33.3) 9 (39.1)
2 (14.3) 2(22.2) 4 (17.4)
7.5 (7.0-8.6) 8.1 (7.6-9.0) 7.7 (7.0-9.0)

54.0 (38.2-138.1) 59.9 (29.2-368.8)

9 (64.3) 9 (100.0) 18 (78.3)
5 (35.7) 0 (0.0) 5 (21.7)
3 (21.4) 3 (33.3) 6 (26.1)
13 (92.9) 8 (88.9) 21 (91.3)
12 (85.7) 3 (88.9) 20 (87.0)
1(7.1) 0 1(4.3)
1(7.1) 1(11.1) 2 (8.7)
462.5 (360.0-892.0) 447.0 (327.0-689.0) 447.0 (327.0-892.0)
4.8 (2.5-12.4) 7.5 (3.2-12.9) 5.1 (2.5-12.9)

ESA, erythropoietin-stimulating agent; Hb, haemoglobin; IPSS-R, Revised International Prognostics Scoring System; MDS, myelodysplastic syn-

dromes; MPN-RS-T, myeloproliferative neoplasm with ring sideroblasts and thrombocytosis; PBO, placebo; pt, patient; RBC, red blood cell;
SE3B1, splicing factor 3B subunit 1; TB, transfusion burden; WHO, World Health Organization; wk, week.
*The baseline erythropoietin level was defined as the highest erythropoietin value within 35 days before the first dose; "Baseline value is defined

as the last value measured on or before the date and time of the first dose.
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Abstract Content: Introduction: This study was performed in a sec-
ondary care center in Sonitpur District, Assam, to study the useful-
ness of hematological indices and hemoglobin High-Pressure Liquid
Chromatography (HPLC) for characterization of hemoglobinopathies
and to quantify the prevalence and types of anemia in a resource
poor setting of North-East India. Methods: Data of 9936 hemoglobin
estimations and 708 peripheral blood smear examinations performed
over a year were retrieved. Complete blood count for 170 patients
was performed by XS 800i Five-Part Sysmex Cell Counter whereas
hemoglobin (Hb) HPLC was outsourced. Serum iron estimation was
done for 100 samples by dry chemistry and serum ferritin assay was
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Category and Age in years  Sex Iron RBC X 10°/ul

Hb gm/dl
Number (range) M/F  N/L/H/ND (range) (range)

RDW CV
(%) (range)

MCH pg
HCT % (range) MCYV fl (range) (range)

Normal (n =53) 13.8
HbEE (n = 31) 15.3
HBAE (n=25) 108

0.25-30) 21/32 15/20/0/18 4 (1-6.6)
0.8-52)  19/12 18/6/0/7 5(2.3-6.9)
0.5-32)  12/13 10/7/1/7 4.46 (1.82-6.1)

B thal trait 21.7 (3-48) 3/8 6/1/0/4 4.66 (1.16-6.44) 9 (2.9-13.4)
(n=11)

f thal major 7 (1.8-9) 0/4 1/0/3/0 2.44 (0.82-3.61) 4.8 (1.5-6.9)
(n=4)

HbSS (n = 8) 19.3 (4-38) 5/3 2/0/0/6 2.46 (1.66-3.86) 6.3 (3.3-9)

HbAS (n = 12) 249 (1.75-42) 7/5  2/2/1/7 4.16 (1.59-5.61) 10 (2.9-14.4)

Compd hetero 9.9 (0.8-30) 8/6 6/1/4/4 3.0 (0.9-5.2)
(n = 15) 1*rpt

Inconclusive 7.7 (0.2-27) 8/3 5/2/0/4 3.7 (1.7-5.5)

(n=11)

7.1 (23-14.9) 24.5 (10.3-48.5) 63.2 (47.6-113) 182
9.2 (5-12.8)
9.3 (4.1-15.1) 29.9 (13.8-54.2) 66.3 (56.7-97.8)  20.4

6.2 (2.1-10.9) 19.7 (7.5-29.6)  67.1 (47.4-83.4)  21.5 (16-27.2)

6.8 (2.2-10.4) 23.3 (9.1-32.8)  66.7 (43.2-98.3)

9.8-28.3) 23 (14.9-43.4)

14.5-25.4) 22.2 (15.9-39.9)
16.2-26.9) 19.2 (14.3-38.1)
16.8-25)  20.1 (19.6-29.7)

27.9 (17.6-39.4) 56.7 (44.9—81.2) 18.7

29 (9.5-41.1) 64.1 (52.3-83.6)  19.7

15.8 (5.1-21.3)  64.1 (59-70.7) 19.3 (18-21) 35.7 (31.3-41.6)
20.7 (11.8-30.4) 79 (65-103) 26.7 (21.7-30.4) 21 (16.9-32.5)
31.6 (23.3-46.2) 77.4 (56.4-95.3)  23.9 (17.1-29.1) 19.3 (13.1-40.8)

25.4 (17.5-36.7

19.3 (13.1-28.8) 22.1 (14.5-30.7)

tested by direct chemiluminescence for 13 patients. The number of
hospital visits, hospitalization duration, blood transfusions, demo-
graphic profile, and unusual features in some patients was recorded.
Results: Anemia was present in 79.6% of samples. Microcytic hypo-
chromic anemia was present in 52% patients. Mean age of was 15.4
years (3 months—56 years) with a slight female preponderance. Ery-
throcytosis was observed in 18.8% of samples. Microcytosis with low
MCH was observed in 143 (84.1%) and 153 (90%) samples, respec-
tively. On the basis of HB HPLC patients were categorized as: no
abnormality in 53 (31.2%), hemoglobin E disease 31 (18.2%), hemo-
globin E trait 25 (14.7%), P-thalassemia minor 11(6.5%), P-tha-
lassemia major 4 (2.4%), compound hemoglobinopathy 15 (8.8%),
sickle cell trait 12 (7%) and sickle cell disease 8 (4.7%), and incon-
clusive in 11 (6.5 %) patients. Serum iron was low in 39 (34.5%),
normal in 65 (57.5%), and high in 9 (8%) of the 113 subjects tested.
Conclusions: Prevalence of anemia and hemoglobin E abnormality
was high with unexpected severe anemia in some heterozygotes for
HbE, HbS, and B- thalassemia. Hemoglobin HPLC was useful in
arriving at a presumptive diagnosis and must be used as a frontline
investigation even in resource-poor settings.
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randomised, placebo-controlled phase 2 trial (SUSTAIN)'. Voxelotor
is an HbS polymerisation inhibitor and showed increased haemoglo-
bin levels with reduced markers of haemolysis in a phase 3 trial
(HOPE)?. Both were approved by the FDA in November 2019.

The eligibility criteria used in the SUSTAIN and HOPE trials have
been compared against the Bristol Haematology and Oncology Cen-
tre and Oxford University Hospitals SCD cohorts to identify those
patients who would be eligible for these emerging therapies. The
patient databases were cross-referenced with electronic notes to iden-
tify eligibility data. Vaso-occlusive crises (VOC) were determined by
calls to the haemoglobinopathy team or helpline, attendance at the
Acute Haematology Unit or admission. Electronic blood results were
checked to ensure haemoglobin fell within the specified ranges.
Results of analysis of SCD patient database according to eligibility
criteria for crizanlizumab and voxelotor as described in the SUS-
TAIN and HOPE trials"* are shown in Table 1. Results show that,
out of 158 patients with eligible sickle cell disorders, only 7 (4.4%)
were eligible for both therapies. 8 (5.1%) were eligible for voxelotor
only, and 2 (1.3%) were only eligible for crizanlizumab. Patients with

Abstract Table:

Table 1: Results of analysis of SCD patient database according to
eligibility criteria for crizanlizumab and voxelotor as described in
the SUSTAIN and HOPE trials "> (no. = number, p.a.= per
annum)

Bristol  Oxford Total

Lugthart’ Ineligible for analysis 9 6 15 (9.SZA))
"Department of Haematology, University Hospitals Bristol and Weston Excluded - age > 3 8 (5'10/ 0)
NHS Foundation Trust, >School of Medicine, University of Bristol, Excluded — RCE o 14 15 29 (18.4 0/ 0)
Bristol, *Department of Haematology, Oxford University Hospitals, Excluded — comorbidity 2 4 6 (3'80/ 0)
“Department of Haematology, NIHR BRC Blood Theme, *Department Excluded — othe'r . 1 2 3 (19 f))
of Haematology, Oxford Myeloma Centre for Translational Research, Hb>105 g/dl + insufficient 2 15 37 (23.4%)
Oxford, United Kingdom no. VQC pa.
Insufficient no. VOC p.a. 26 12 38 (24.1%)
Eligible for both therapi 3 4 7 (4.4%
Abstract Content: Management of patients with sickle cell disease gi> e or DOt Hheraples (4.4%)
. . . Eligible for crizanlizumab only 2 0 2 (1.3%)
(SCD) in the UK relies largely on transfusion therapy and hydroxy- .
. . ) . . Eligible for voxelotor only 6 2 8 (5.1%)
carbamide alongside supportive care. New therapies to improve mor- .
. . . ) Insufficient no. VOC p.a. for 5 0 5 (3.2%)
bidity and mortality are needed. Two new therapies undergoing S
. L. ¢ crizanlizumab, Hb out of range
NICE technology appraisal are crizanlizumab and voxelotor. Crizanl-
. S for voxelotor
izumab, a p-selectin inhibitor, has been shown to reduce the fre- Total 95 63 158
quency of vaso-occlusive crisis in patients aged 16 or over in a
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no VOC in 12 months were ineligible for either therapy (n = 75,
47.5%) and just under half of these patients had a baseline haemo-
globin over the range of eligibility for voxelotor (n = 37, 23.4%). 5
patients with a single VOC in 12 months had an Hb out of range
for voxelotor (3.2%). Regular transfusion therapy was the second
most common exclusion (n = 29, 18.3%). Age over 65 excluded 8
(5.1%) of our patients, and 6 (3.8%) had significant comorbidity
that rendered them ineligible. 15 (9.5%) of our patients had moved
out of area so estimates of VOC per year are likely to be inaccurate.
Other reasons for exclusion included titration of hydroxycarbamide
and family planning.

Though new therapies are being developed for prevention of
VOC in SCD, few patients in our cohort are eligible for these. Inci-
dence of severe VOC may be underestimated as patients self-manage
at home, particularly in the current COVID-19 pandemic. This
should be kept under review and closer liaison with patients about
their VOC may help identify eligible patients. Strict adherence to eli-
gibility based on that of clinical trials is likely to result in very few
patients benefitting from these new therapies.

Disclosure of Interest: None Declared
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COVID-19 VTE Champions: a supportive quality
improvement programme that optimised
thromboprophylaxis in patients with COVID-19
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Abstract Content: COVID-19 is associated with an increased risk of
venous thromboembolism (VTE). During the start of the pandemic,
admission rates rapidly increased, there was a redeployment of
healthcare professionals, and changes in thromboprophylaxis guideli-
nes for patients with COVID-19. Medical teams were under a great
deal of pressure. There was an urgent need to support all healthcare
professionals as well as to ensure the optimal use of thromboprophy-
laxis.

The aim was to coordinate a hospital-wide quality improvement
programme to both improve thromboprophylaxis use and to support
medical teams.

A quality improvement programme called ‘COVID-19 VTE cham-
pions’ was developed to ensure both the comprehensive assessment
and treatment of VTE risk, as well as to support healthcare profes-
sionals. Junior doctors, within a large UK-based teaching hospital,
were contacted in March 2020 and asked to volunteer to take part in
the programme. At least two VTE champions were assigned to each
ward caring for patients with COVID-19. Support was provided to
all medical wards with peer-to-peer teaching. An audit was per-
formed to assess the use of new COVID-19 specific thromboprophy-
lactic guidelines. A survey of VTE champions was performed in
January 2021 to assess the success of the programme.

Thirty junior doctors volunteered and were recruited to the VTE
champions programme. Weekly virtual meetings were arranged to
educate the VTE champions about new thromboprophylaxis guideli-
nes, arrange the audit and to coordinate peer support. VTE champi-
ons provided both ‘on-the-job’ teaching to the other healthcare
professionals working with them, and more traditional tutorials to
their peers. This focussed on the need for optimisation of thrombo-
prophylaxis and the new guidelines being implemented for medical
patients with COVID-19. The group audited the VTE thrombopro-
phylaxis assessments performed on all medical in-patients each week,
to identify areas within the hospital where further teaching or sup-
port was needed. A comprehensive audit of all patients admitted
between the 1st April 2020 and 15th May 2020 was also performed
to assess the impact of the new thromboprophylaxis guidelines. A
total of 569 cases (179 COVID-19 positive, 390 COVID-19 negative)
were assessed. Most patients with COVID-19 (86%) received throm-
boprophylaxis in accordance with the new guidelines.

VTE champions were given the opportunity to present their data
locally, regionally and nationally. Multiple conference abstracts have
been written and a manuscript has been submitted for publication.
All VTE champions were surveyed following implementation of this
programme. The majority of the VTE champions (75%) felt ‘very
supported’ whilst participating, 100% enjoyed the project (‘a little’-‘a
lot’), 100% felt more confident performing quality improvement

projects in the future and 100% felt it helped meet curriculum
requirements/contributed to their portfolio.

The VTE champions programme was successful in coordinating a
hospital-wide audit, leading to effective implementation of new
thromboprophylaxis guidelines during the COVID-19 pandemic.
Peer-to-peer supportive teaching and a coordinated approach,
increases interest and success in quality improvements projects, lead-
ing to improved patient outcomes. This is an effective way to imple-
ment clinical change quickly, efficiently and in a supportive way.
Disclosure of Interest: None Declared
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The development of an ambulatory community
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Abstract Content: Introduction: In the spring of 2020 as the SARS-
CoV-2 pandemic escalated, health care systems came under increas-
ing pressure to minimise the exposure of the virus to vulnerable and
immunocompromised patients. Tele medicine suddenly became part
of our daily practice as the haematopoietic stem cell transplant
(HSCT) patients were urged to remain isolated whilst innovative
changes in health care practice to protect patients were encouraged.
Svahn et al (2002) as part of a large case-controlled study suggest
that visiting patients post-HSCT in the community rather than
patients attending for regular hospital visits decreases HSCT infec-
tion-related complications. Thus, in response to the SARS-CoV-2
pandemic, the Bristol BMT team developed and implemented a
post-HSCT ambulatory community service.

Method: The community visits to the post-HSCT patients at the
hospital apartments are undertaken by 2 people; either a BMT asso-
ciate specialist and BMT advanced clinical practitioner or BMT clini-
cal nurse specialist. These combinations allow for continuity of care
but also provide a robust service provision during the SARS-CoV-2
pandemic. Clinical governance was paramount in the development
of this service; an MDT written standard operating procedure was
reviewed at both the local COVID-19 pandemic response meeting
and the BMT quality governance meeting. The service remains time
efficient as this is simply a rearrangement in current service provi-
sion which protects the most vulnerable patients.

As part of the visit, we undertake a comprehensive holistic review

including medicines review and optimisation, psychology support
and clinical examination if indicated. Patients’ weight, bloods tests
including routine haematology and biochemistry, BMT PCR and
immunosuppression level monitoring are taken. We are able to mon-
itor chimerisms at appropriate time points and undertake all central
line care. At each consultation we have online access to the patients’
electronic medical notes, so we can access and update their clinical
data.
Results: The service started on 6 April and continues to run success-
fully. Data collected since 6 April shows the BMT service has under-
taken over 600 individual visits for 41 patients; both post-allograft
patients and CAR T cell patients. To date, none of the patients
receiving community care have developed SARS-CoV-2.

A patient satisfaction survey was undertaken surveying 15 patients
seen during the first wave of the pandemic. Of 15 surveys distributed
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there was an 86.7% return rate. The patients surveyed reported feel-
ing comfortable allowing the team into their apartments, they felt
safe and able to discuss all their concerns during the review. All of
them, when given the choice of location of consultations opted for
the apartments rather than the hospital setting. 100% of respondents
reported the service as ‘excellent’.

Conclusion: Throughout the literature, there are many excellent ser-
vices which have been developed to give patients choice over where
they receive their oncology out-patient care (Robottom 2013, de
Lord 2015, Gunter et al 2012). Such services report that the delivery
of home based, holistic, patient-centred care has benefitted patients
whilst reflecting national standards designed to enhance the quality
of care. We strongly believe that this service development also
reflects patient choice in the delivery of effective, patient-centred
post-HSCT care whilst promoting shielding during the SARS-CoV-2
pandemic.

Disclosure of Interest: None Declared
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Abstract Content: One of the biggest challenges during the COVID-
19 pandemic has been maintaining student engagement and provid-
ing the best learning experience with limited face-to-face (FTF) con-
tact. Whilst multiple tools are available to provide some interactivity
in online learning, such as quiz software and virtual laboratories,
there are limited options for continuous learning, or decision-mak-
ing, such as interpretation of case studies or scenarios.

Alongside traditional teaching forms such as lectures (albeit
online), we utilised a machine learning-enabled scenario-based tool
(Resimion) with BSc (Hons) Biomedical Science students (n = 150
second- and n = 52 third-year), to replace activities which would
normally have been laboratory-based or FTF tutorials. With this tool,
students see and understand the impact of decisions they make,
based on text and other media. Decision-making is tracked, and

continuous engagement monitored, as well as formative and summa-
tive feedback provided.

Our data shows considerably increased student engagement when
using tools such as Resimion. Third-year haematology students were
provided with an optional post-lecture Resimion case study and an
alternative online quiz, with uptake of 75% and 12% respectively.

In 53% of cases, students took a given scenario more than once,
obtaining a better outcome in 76% of additional attempts. Further,
using peer reminders, where students are reminded to attempt the
scenario and the percentage of their cohort who have already
engaged is indicated, engagement increased by 14%.

Whist student engagement remains a major goal of institutions,
student outcome is the primary endpoint. Resimion optimises
reminder communications so that learning occurs at the student’s
personal optimal time (OT) of the day and week, to maximise out-
comes. Using Re-enforcement Learning (a machine learning disci-
pline), Resimion uses Markov Decision Processes to determine OT
based on i) individual historic OT, ii) best outcome OT, and iii)
cohort OT. It took 3 scenarios to determine the best OT, achieving a
9% increase in our students selecting the optimal scenario path and
therefore the best outcome.

A considerable issue highlighted in the past year has been digital
poverty and access for some students to resources. We did not expe-
rience this issue in this study, due to access via a standard web
browser or through the app on any mobile device. Further, 1.2% of
scenarios run within our cohort would have been unable to do so
without the inbuilt accessibility features.

Student feedback using this approach was very positive, with
requests to increase use within teaching in every module that used it.
Competitive, real-time scenarios in live online tutorials were particu-
larly popular. This produced cohort cohesion and peer-learning in
times where students tend to otherwise feel very isolated.

Scenario-based learning is an effective tool to complement or
replace existing teaching and assessment methods. Of note are labo-
ratory practicals and clinical case studies, where learners undertake
logical decision-making, choosing most appropriate tests to reach the
correct diagnosis. Detailed feedback is provided to the learner and
lecturer, enabling modification of current and future sessions to
address poor understanding. Based on a wealth of literature confirm-
ing retention of 90% of active learning, versus 10% of passive learn-
ing, scenario-based teaching is a valuable addition to our toolbox of
methods for haematology and biomedicine.

Disclosure of Interest: ]. May: None Declared, E. Anderson: None
Declared, D. Clark Conflict with: Resimion employee, J. Hull: None
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One step at a time: delivering a safe laboratory
service for transfusion
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Abstract Content: Risk management improves quality and safety of
healthcare services by identifying the circumstances that put patients
at risk of harm and then acting to prevent or control those risks.
Incident reporting and investigations play an important part in help-
ing identify risks. Effective risk identification practices include both
reactive and proactive approaches. A systems-based approach pro-
vides more efficient and safer systems, and human factors and ergo-
nomics can complement this by identifying how people work within
these systems.

The Serious Hazards of Transfusion (SHOT) haemovigilance
scheme collects and analyses data regarding serious adverse events
and serious adverse reactions of blood components transfused in the
United Kingdom. Incidents attributed to errors within the laboratory
are further categorised into the step where the error primary
occurred; sample receipt and registration (SRR), testing, component
selection (CS) and component labelling, availability and handling
and storage (CL, A, H&S). Transfusion laboratories are integral to
patient management and staff must have diverse knowledge and skills
to provide effective transfusion support for patients. Errors may
occur at any of these steps and have the potential to cause patient
harm. Analysis of errors in safety critical steps helps improve pro-
cesses.

Laboratory errors reported to SHOT from January 2015-Decem-
ber 2019 were retrospectively analysed to determine at which step in
the laboratory process errors occurred.

Laboratory errors accounted for 2267/7115 (31.9%) of all reports.
The proportion of laboratory errors remained stable over this period,
with an average of 31.9% (£5.0%). Most errors occurred at the CL,
A, H&S step, 964/2267 (42.5%), followed by testing 504/2267
(22.2%), SRR 464/2267 (20.5%) and CS 259/2267 (11.4%). The
highest proportion of CL, A, H&S errors occurred in 2018, account-
ing for 271/530 (51.1%) of all laboratory errors reported.

CL, A, H&S is the terminal step within complex laboratory pro-
cesses and is the last chance for the laboratory to detect and rectify
errors in component selection or labelling. In 2019, SHOT launched
the ‘Component exit check’ to encourage laboratory staff to take a
‘stop moment’ and review components before release. However, this
step encompasses several processes, it is possible that if these steps
(labelling the component, its availability and the physical storage of
the component) were considered separately, different results would
be seen.

Data from SHOT has repeatedly identified that a high proportion
of laboratory transfusion errors occur at these critical stages. Trans-
fusion errors adversely impact patient safety and every effort must be
made to reduce these errors. Staff need to be vigilant and work
towards getting it right first time at every step of the transfusion
process. However, with certain steps being more prone to errors, it
is vital that risk management approaches take this into consideration.
CL, A, H&S and testing are the safety critical steps which must be
closely considered when designing laboratory layout, time allocation
and staff resources, to ensure safe patient care is delivered. Staff
should not be distracted, and they should have the appropriate
resources to provide a safe service. Learning from previous incidents
should be shared, and staff should be encouraged to engage in brain-
storming, effective change management and safety walkabouts for
proactive risk identification approaches.

Disclosure of Interest: None Declared
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Abstract Content: The antihemophilic factor (recombinant) (rAHF)
hemophilia A outcome Database (AHEAD) study evaluates long-
term effectiveness and safety outcomes in patients with hemophilia A
receiving rAHF in routine clinical practice. This 6-year interim anal-
ysis assessed age-stratified joint health in AHEAD study patients
receiving either prophylactic (PRO) or on-demand (OD) rAHF.
AHEAD is an international, non-interventional, prospective, mul-
ticenter study (NCT02078427, started in 2011) including patients

Abstract Table:

with moderate (factor VIII activity 1-5%) or severe (factor VIII <
1%) hemophilia A. Ethics committee approval and patients’
informed consent were obtained. The primary objective for AHEAD
is to describe joint health outcomes. In this analysis, joint health was
assessed using the pain (score 0-3), bleeding (score 0-3), and physi-
cal exam (score 0-12) Gilbert scale parameters; higher scores for
each category represent worsening conditions. Here we report results
of the 6-year interim descriptive analysis in patients aged 2 to < 12,
12 to < 18, and > 18 years with available Gilbert score data (data
cutoff: 15 July 2019).

At year 1, Gilbert score data from 52 children (2 to < 12 years; all
PRO), 19 adolescents (12 to < 18 years; all PRO), and 116 adults (>
18 years; PRO, n = 86; OD, n = 30) were available for analysis. In
PRO children, average Gilbert scores remained consistently low
throughout the observation period (Table 1); scores were lower in
children and adolescents than in adults. Among adults aged > 18
years, means and medians for average Gilbert scores were consis-
tently lower in patients receiving rAHF PRO versus OD; this may
represent a clinically meaningful difference. No new safety signals
were observed for this 6-year interim analysis versus previous
analyses.

These real-world data in patients with moderate and severe hemo-
philia A support early initiation of PRO rAHF as a treatment strat-
egy to preserve joint health.

This abstract was first published in RPTH, 2020 https://doi.org/
10.1002/rth2.12393 (abstract PB0900, accessed January 18, 2021).

Table 1 Age-categorized average Gilbert score* across all joints over 6 years in patients with hemophilia A receiving rAHF PRO or OD.

Age group (treatment) Year 1 Year 2 Year 3 Year 4 Year 5 Year 6
2 to <12 years (PRO), n 52 46 28 16 6 2
Mean + SD/median (range) 0.8 £+ 1.4/0.3 0.6 £+ 1.3/0.1 0.5 & 0.7/0.1 0.3 £+ 0.6/0.0 0.4 £ 0.8/0.0 (0.0-2.0) 0.2 £ 0.2/0.2 (0.0-0.3)
(0.0-8.0) (0.0-8.0) (0.0-2.0) (0.0-2.0)
12 to <18 years (PRO), n 19 19 11 6 1 2
Mean £ SD/median (range) 0.8 £ 1.3/0.2 0.9 + 1.4/0.0 0.9 £+ 0.9/0.7 1.8 £ 2.8/0.5 0.0/0.0 0.0 #+ 0.0/0.0 (0.0-0.0)
(0.0-5.0) (0.0-4.0) (0.0-3.0) (0.0-7.0)
>18 years (PRO), n 86 78 59 31 16 8
Mean + SD/median (range) 2.7 & 3.0/2.0 2.5 &+ 2.6/2.0 2.9 +3.2/2.3 2.1 +2.0/1.0 1.7 & 1.9/0.9 (0.0-6.0) 1.4 £ 1.2/1.2 (0.0-3.2)
(0.0-14.5) (0.0-13.0) (0.0-17.0) (0.0-6.3)
>18 years (OD), n 30 28 18 8 5 2
Mean £ SD/median (range) 3.6 £ 2.7/3.0 3.6 & 2.9/3.3 4.9 £ 2.6/49 3.9 £ 2.8/42 2.1 + 2.2/1.4 (0.0-5.0) 6.3 £ 5.3/6.3 (2.5-10.0)
(0.0-10.0) (0.0-12.0) (0.3-9.0) (0.0-9.0)

*3 dimensions: pain, bleeding, physical exam. OD, on demand treatment; PRO, prophylactic treatment; rAHF, antihemophilic factor

(recombinant).
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Abstract Content: Non-vitamin K antagonist oral anticoagulants
(novel oral anticoagulants [NOACs]) are frequently used for sec-
ondary prevention of thrombotic events in patients with atrial fibril-
lation and previous stroke. Apixaban is a NOAC, which directly
inhibits both free and clot-bound coagulation factor FXa, preventing
prothrombin cleavage to active thrombin. With increasing number
of patients treated with apixaban, there is increasing number of
patients on apixaban who have stroke recurrence. However, it is
unclear if such patients could receive intravenous thrombolysis,
which is the first-line treatment for acute ischemic stroke. Therefore,
the aim of this study was to investigate the interaction between apix-
aban pretreatment and alteplase-induced thrombolysis using combi-
nation of two in vitro thrombolytic models.

Red blood cell (RBC) dominant clots, with and without apixa-
ban, were prepared from the blood of healthy human donors and
subsequently exposed to alteplase treatment. All blood donors had
agreed to donate blood samples on the premise of signed informed
consent for the collection of blood. Static and flow models, which
were optimized to determine the suitably measurable effect of alte-
plase in highly repeatable manner, were used. The static model
consisted of plastic tubes filled with medium, in which the clots
were individually incubated; the flow model comprised of silicone
chips with bifurcation to enable permanent circulation in the sys-
tem, thus maintaining the hydromechanical forces involved in the
clot removal. Each system was maintained at 37°C for 60 minutes
(static model) or 180 minutes (flow model). Apixaban and alteplase
were used at clinically relevant concentrations, ie. 250 ng/ml and
1.3 mg/L, respectively. Clot lysis in the static model was determined
by clot mass loss and spectrophotometric determination of RBC
release. Clot lysis in the flow model was determined by measuring
recanalization time, clot length and spectrophotometric determina-
tion of RBC release.

In the static model, clots without apixaban; compared to those
with apixaban had alteplase-induced mass loss 54+8% vs. 53+8%,
P =1.00; RBC release 0.1440.04 vs. 0.12+0.04, P = 0.14, respec-
tively. Very similar results were obtained if plasma was used instead
of physiological buffered saline as the incubation medium. In the
flow model, plasma was used as incubation medium; clot lysis with-
out apixaban compared to those with apixaban was as follows:
recanalization time 10746 min vs. 127431 min, P = 1.00; recanal-
ization frequency 90£22% vs. 90£+22%, P = 1.00; clot volume reduc-
tion 32415% vs. 34+10%, P = 1.00; RBC release 0.0294+0.007 vs.
0.02240.007, P = 0.16, respectively.

Apixaban at clinically relevant concentration did not alter the
level of alteplase-induced thrombolysis and recanalization in both
the in vitro static and flow models. Our data support current clinical
practice, that thrombolysis remains contraindicated in stroke treat-
ment for patients who have been treated with anticoagulants because
such combination is likely to increase bleeding risk but does not
offer benefit in terms of improving recanalization rates.

Thrombosis and Haemostasis

This work was supported by the Pfizer Inc. through a competitive
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Abstract Content: Patients with persistent antiphospholipid antibod-
ies (APA) are at risk of thrombotic complications. Current guidelines
for management of antiphospholipid syndrome (APS) recommend
patients with unprovoked thrombosis have lifelong anticoagulation
to prevent recurrence. This has been mainly with vitamin K antago-
nists (VKAs) such as warfarin. Warfarin has an unpredictable antico-
agulant effect and requires regular monitoring to maintain adequate
dosing. Although point of care testing (POCT) is widely used to
monitor INR, its use for APS patients has been discouraged over
concerns of an interaction between APA and POCT testing reagents
falsely influencing results. The COVID-19 pandemic has highlighted
the many benefits of POCT to self-monitor INRs. Minimising hospi-
tal visits reduces strain on pressurised NHS services, and prioritises
patient safety by limiting spread of the virus.

The aim of this study was to review the reliability of POCT INR
monitoring of anticoagulation in patients with APS during the
COVID-19 pandemic.

36 patients with APS (6 male and 30 female, age range 27-79
years old) using POCT were included. Paired POCT INR and venous
INRs monitored using CoaguChek XS devices at Guy’s and St Tho-
mas’ Hospital from July 2018 to February 2021 were compared. The
six-month time in therapeutic range (TTR) was compared to 2 con-
trol cohorts; 72 patients with APS (25 male & 47 female, age range
44-82 years old) using venous INR monitoring only, and 30 non-
APS patients with similar thrombotic indications (17 male & 13
female, age range 20-91 years old) also using POCT.

87.2% of paired POCT and venous samples (n = 94) had an
acceptable INR variation (<0.5 difference) in the APS POCT cohort
and a high correlation between POCT and venous testing (r = 0.9)
excluding any INR results >4.8. This decreased to 79.1% when paired
results with POCT between 4.8-8.0 were included and showed a sim-
ilar high correlation (r = 0.87). Bland-Altman analysis of all APS
POCT paired samples (n = 115) showed high concordance. Mean
six-month TTR for APS patients using POCT was 57.1% (£24.8);
compared to both 59.2% (£23.2) in the venous testing APS cohort
(P =0.66) and 80.0% (+18.9) in non-APS patients using POCT
(P = 0.0002).

Results from this study showed high concordance between paired
POCT and venous testing INR results, supporting POCT as a valid
method for monitoring warfarin therapy in patients with APS. Addi-
tionally, six-month TTRs were comparable between APS patients
using POCT and those using venous monitoring only. With the rise
in telemedicine accelerated by the COVID-19 pandemic, these results
may encourage the future remote management of APS and active
patient involvement in their care, although this requires further
study.
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Abstract Content: Recurrent hemarthrosis that begin in childhood
lead to progressive joint deterioration. Patients with haemophilia
have chronic pain, functional disability and a reduced perception of
health-related quality of life.

The objetcive was to analyse the perceived quality of life of adult
patients with haemophilic arthropathy and its relationship with pain,
joint condition, kinesiophobia and catastrophism.

Eighty-three adult patients with haemophilia were included in this
multicentre, cross-sectional, descriptive study. Perceived quality of
life (36-Item Short Form Health Survey), perceived usual and maxi-
mum pain (visual analogue scale), joint condition (Haemophilia Joint
Health Score), kinesiophobia (Tampa Scale of Kinesiophobia) and
catastrophism (Pain Catastrophizing Scale) were assessed. Sociodemo-
graphic, clinical and therapeutic variables and drug consumption for
pain control were collected. Descriptive statistics used means and

standard deviations. The correlation of quality of life with the depen-
dent variables was calculated with the Pearson correlation test. The
differences in quality of life as a function of the binomial variables
were calculated with Student’s t-test for independent samples.

Physical component of quality of life perceived by patients with
hemophilia is lower than Spanish population (30.51 vs. 48.85).
Regarding the mental component, patients with hemophilia showed
higher values (56.07 vs. 49.97). Catastrophism correlated (P < 0.05)
with all items of quality of life questionnaire. Kinesiophobia corre-
lated (P < 0.05) with all items of quality of life except to role-emo-
tional (r = —0.18; P > 0.05). Habitual and maximal joint pain
correlated with all items except to role-emotional (r = —0.19 and
r= —0.09, respectively) and mental component score (r= —0.16
and r = —0.07, respectively). Catastrophism and weekly drug intake
were inversely correlated with quality of life. Age was positively cor-
related with perceived quality of life. There were differences in qual-
ity of life as a function of the severity of haemophilia and the intake
of drugs for pain control.

The perceived quality of life of adult patients with haemophilia is
worse than that of the Spanish population. Pain, kinesiophobia,
catastrophism, haemophilia severity and the intake of pain-control
medication influence the quality of life of these patients.

Disclosure of Interest: None Declared

76 © 2021 The Authors. British Journal of Haematology © John Wiley & Sons Ltd

British Journal of Haematology, 2021, 193, (Suppl. 1), 46-76



bjh o

ALL, AML, MDS & bone marrow failure

BSH2021-PO-033

Anthracycline-induced cardiomyopathy in
paediatric acute myeloid leukaemia-A single
centre age-stratified retrospective analysis and

the early impact of dexrazoxane

Claire Horgan™*, Yashashree Gupta', Jayashree Motwani’
'Haematology, Birmingham Children’s Hospital, Birmingham, United
Kingdom

Abstract Content: As survival rates for paediatric acute myeloid leu-
kaemia (AML) have improved over recent decades, the risk of
anthracycline-induced cardiomyopathy has become an increasing
concern for the treating clinician and can have detrimental effects on
the quality of life of survivors. Despite this, data regarding the fre-
quency of cardiotoxicity amongst this population is rare in the Uni-
ted Kingdom and various risk factors have been associated, including
age less than 4 years. Dexrazoxane has been shown as an efficacious
agent in the prevention of anthracycline-induced cardiotoxicity, how-
ever, in 2011 its use in the paediatric population was contraindicated
by the EMA due to lack of efficacy in this cohort and concerns about
its side effect profile. Subsequent analysis has resulted in its accep-
tance as a cardioprotective agent in the treatment of paediatric
malignancies.

We conducted a retrospective analysis of all patients who had
been diagnosed with AML at Birmingham Children’s Hospital
(BCH), a large paediatric tertiary centre, over a 5-year period
between January 2016 and January 2021. Our aim was to assess the
frequency of anthracycline-induced cardiotoxicity in the paediatric
AML population, the effect of age, and the impact that dexrazoxane
has had since its routine incorporation into anthracycline-containing
treatment protocols. The patient cohort was obtained from the
departmental database and clinical information and echo reports
were obtained from hospital online record systems, PEPR and Heart-
Suite.

40 patients received a diagnosis of AML at BCH over the 5-year
study period, 2 patients were excluded as they died prior to treat-
ment, leaving 38 patients for analysis with a mean age of 6 years 10
months. 3 patients had relapsed disease, the remaining 35 were pri-
mary presentations and 17 patients were aged under 4 years, with 5
patients having Down Syndrome. Mean left ventricular ejection frac-
tion (LVEF) prior to 1** course of treatment was 67% (65% in those
aged over 4 years and 69% in the younger cohort), decreasing to
61% post 1° course anthracycline-containing treatment and 59% at
the end of treatment (see table 1). 6 patients (16%) experienced a
significant reduction in cardiac function secondary to anthracycline
chemotherapy, with 1 patient now on a palliative pathway due to
dilated cardiomyopathy despite her AML being in remission. 4 of
these patients are under long-term cardiology follow up and the
remaining patient died of transplant complications. Out of the 5
patients who received dexrazoxane prior to their anthracycline ther-
apy, no deterioration in cardiac function was observed, and all these
patients count recovered prior to their day 35 bone marrow assess-
ments.

Our data highlights the significant impact that anthracycline-in-
duced cardiac toxicity can have on paediatric AML patients,
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particularly those aged under 4 years, and the promising benefit that
dexrazoxane may have in addressing this longstanding problem.

Abstract Table:
Table 1 Age-stratified impact of anthracycline chemotherapy on
cardiac function at different stages in AML treatment

Left Ventricular
functional End of

parameter (mean) Pre #1 Post #1 treatment

Ejection fraction

Overall 67% 61% 59%

>4 years 65% 61% 63%

<4 years 69% 62% 55%%*
Fractional shortening

Overall 35% Incomplete data 31%

>4 year 35% 30% -

<4 years 35% Incomplete data -

1 patient now palliative due to dilated cardiomyopathy.
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Abstract Content: Next generation sequencing (NGS) myeloid pan-
els have revolutionised the diagnosis of myeloid malignancies. It
has become an important diagnostic tool alongside the bone mar-
row biopsy and karyotype. The European Leukaemia Network
(ELN) has incorporated molecular abnormalities to risk stratify
Acute Myeloid Leukaemia (AML) and various risk scores in
Myelofibrosis (MF) and Chronic Myelomonocytic Leukaemia
(CMML) also incorporate molecular mutations. NGS is generally
indicated in patients under the age of 70 with blood cancers includ-
ing AML, Myelodysplastic Syndrome (MDS), MF, CMML and
Myeloproliferative  Neoplasms (MPN). NGS testing can be
requested inappropriately for several reasons such as having no
impact on clinical management and those receiving unnecessary
repeat tests without disease progression. We assessed the financial
cost of inappropriate NGS testing from five UK hospital haematol-
ogy departments over a two-year period.

NGS test results processed between 13/3/2018-16/4/2020 were col-
lected alongside patient demographics, clinical test request details,
diagnoses and bone marrow (BM) biopsy results (BM taken at clos-
est time-point to NGS test request) using the Haemato-Oncology
Diagnostic Service (HODS) computer system. Patient groups were
subdivided by haematological diagnosis (AML/MDS/MF/MPN/
CMML/normal’ BM and ’other’ haematological diagnosis). The
financial cost of unnecessary tests by diagnosis was calculated and
summarised. The appropriateness of each NGS test was recorded

doi: 10.1111/bjh.17492
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based on age, test repetition, diagnoses and disease progression. The
reasons for unneeded tests were documented.

Of 431 NGS tests recorded, diagnoses included AML (N = 92),
MDS (N = 83), MF (N =49), MPN (N =52), CMML (N = 30),
‘normal’ BM (N =99) and ‘other haematological diagnosis’
(N = 26). Patients had an average age of 61 years. 235/431 (54.5%)
NGS tests were inappropriately requested at a total financial cost to
the hospitals of £55,440 based on a figure of £280 per test. The num-
bers of inappropriate NGS tests were subdivided by diagnosis: 37/92
(40.2%) AML, 42/83 (50.6%) MDS, 6/49 (12.2%) MF, 14/52
(26.9%) MPN, 19/30 (63.3%) CMML, 18/26 (69.2%) ‘other haema-
tological diagnosis’ and 99/99 (100%) ‘normal BM’ were inappropri-
ate. Of the 99 NGS test requests associated with ‘normal’ BM
biopsies, 64 referenced a low blood cell count or queried MDS as the
reason for the test. Correct NGS tests in the ‘other’ category included
diagnoses such as myeloid sarcoma and aplastic anaemia. The rea-
sons tests were inappropriate were patients being over 70 years old
with no change in management (N = 91); repeated requests for the
same patient without disease progression (N = 35) and non-indi-
cated diagnoses (N = 117). The NGS myeloid panel identified the
TP53 mutation in five patients with AML, five patients with MF and
six patients with MDS; patients with TP53 mutations did not pro-
ceed to an allogeneic stem cell transplant.

Inappropriate NGS testing is prevalent and costly to hospitals
with over half of all tests considered unnecessary. Education regard-
ing NGS requesting is needed particularly in ensuring preliminary
checks for common causes of pancytopenia have been completed
before requesting more in-depth tests. NGS myeloid panels are not
required if the BM appearances are within normal limits. The NGS
myeloid panel can identify patients with the TP53 mutation who
have poor outcomes post allograft.

Disclosure of Interest: None Declared
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Abstract Content: Introduction: Acquired Aplastic Anaemia is a rare
bone marrow failure syndrome characterized by pancytopenia with a
hypocellular marrow in absence of an abnormal infiltrate and with
no increase in reticulin. Allogeneic HSCT offers curative treatment
however, a number of patients cannot undergo HSCT either due to
lack of suitable donor or unfit to receive HSCT. Immunosuppressive
therapy (IST) can lead to hematologic improvement in Acquired
AA

Objective: To determine the response of IST in patients of Acquired
AA

Materials and Methods: We conducted a retrospective single centre
study at AFBMTC / NIBMT for patients of acquired AA. Study dura-
tion was January 2002 to December 2019. Inclusion criteria included
diagnosed cases of acquired AA receiving IST for at least 12 weeks,
both genders and all age groups. Exclusion criteria included patients
not completing 12 weeks of IST due to death, side effects or non-
compliance. IST included Cyclosporin (CsA) alone, CsA + Andro-
gens, CsA + Rabbit Anti thymocyte Globulin (rATG), CsA + Anti
lymphocyte Globulin (ALG). Primary outcome measure was response
to IST; secondary outcome measure was overall survival (OS).
Results: A total of 511 patients received IST. Out of which 371
(72.5%) were males and 140 (27.5%) were females. Median age was
23 years (range 2-97 years). We had 116 (22.7%) patients with
NSSA, 278 (54.40%) with SAA, and 117 (22.89%) with VSAA. In

study cohort, 155 (30.2%) patients responded to the IST, out of
which 63 (12.3%) patients achieved complete response (CR) while
92 (17.9%) patients achieved partial response (PR). The ORR
according to disease severity was best seen in NSAA group 50.4%
followed by SAA group (28.7%) and VSAA group (13.7%). There is
a significant association between disease severity and response rate
(P < 0.001). The ORR of CsA alone in NSAA, SAA and VSAA was
52.60%, 28.10% and 10% respectively; whereas ORR of CsA +
androgen in NSAA, SAA and VSAA was recorded to be 18.10%,
18.10% and 0% respectively. The ORR of CsA + ATG in NSAA, SAA
and VSAA was 50%, 35.10% and 22.50% respectively whereas ORR
of CsA + ALG in NSAA, SAA and VSAA was 100%, 43.70% and
33.30% respectively.

OS was 38% at a median follow up of 36 months. There was a
significant difference in the survival distributions of different treat-
ment modalities (P = 0.016). Median survival time 60 months
(CsA), 9 months (CsA+ androgens) and 39 months (CsA+ ATG/
ALG). The percentage of patients surviving in the group receiving
CSA alone was 45%, which is significantly higher than the group
receiving CSA with androgen (P = 0.005) in which 33% patients sur-
vived at the end of the study. The percentage of patients surviving at
the end of the study in the group receiving CSA+ATG/ALG was
36%. The survival rates of patients differ significantly according to
disease severity (P < 0.001). Survival rate at the end of the study was
62% in NSAA group. Since more than 50% patients survived till the
end of the study, median is not reported. Median survival time was
47 months (SAA) and 10 months (VSAA). 43% patients with SAA
and 18% with VSAA survived by the end of the study.

Conclusion: In developing countries with limited availability of
hATG, use of rATG with CsA is not superior to CsA alone. CsA
alone results in adequate responses in patients with NSAA.
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Abstract Table:

Response to treatments n (%)

Responded 155 (30.2%)
CR 63 (12.3%)
PR 92 (17.9%)

Not responded (NR)
Not evaluable

296 (57.9%)
58 (11.3%)

Spontaneous recovery 2 (0.4%)

Response outcome NSAA SAA VSAA
according to disease n: 116 n: 278 n: 117
severity n (%)

Responded 59 (50.4%) 80 (28.7%) 16 (13.7%)

Not responded (NR) 42 (36.2%) 168 (60.4%) 86 (73.5%)

Disclosure of Interest: None Declared

BSH2021-PO-036

Prognostic significance of BAALC expression in
cytogenetically normal acute myeloid 