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On June 3rd 2021, BMS laboratories organised a symposium dedicated to the contribution of a new 

erythroid maturation agent, luspatercept (REBLOZYL®), in the treatment of myelodysplastic syndromes and 

ß-thalassemias. It provided an opportunity to update our knowledge on the pathophysiology, diagnosis and 

treatment of these two rare diseases in the presence of Profs U. Platzbecker (Leipzig) and M.D. Cappellini 

(Milan) and with the participation of two renowned Belgian haematologists, Drs S. Meers  

(AZ Klina, UZA) and M. Colard (Hôpital Erasme).

REBLOZYL® 
From theory to practice...
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Myelodysplastic syndromes (MDS) are diseases characterised by cytopenias in the blood (mainly anaemia) 

due to a bone marrow production disorder and by a variable risk of transformation into acute myeloid 

leukaemia (AML). The LR (Low-Risk) MDS group is heterogeneous and is the most frequently encountered 

(60% of cases) with an IPSS low/int-1 or IPSS-R very low/ low or intermediate score and has a low 

probability of transformation into leukaemia. Prof. Platzbecker stated: “The aim is to increase the quality 

of life of these patients, which is often very poor, by reducing the frequency of transfusions. We have to 

try to keep our patients away from us haematologists…”. From a diagnostic standpoint, the WHO 2016 

classification (Arber et al., Blood 2016; 127:2391-2405) has evolved to include additional molecular 

abnormalities, such as the SF3B1 mutation, present in 20% of MDS. If we add the rate of ring sideroblasts 

(RS) ≥15% or ≥5% in the case of SF3B1MUT, a new clinical entity is identified, which is very useful in 

predicting the prognosis. Prof. Platzbecker stated: “Molecular data are emerging and integrated into the 

management with morphological and histological data”. INSUFFICIENT RESPONSE RATE 

The rate of patient responses to the Standard of Care is insufficient. This is reflected in clinical studies 

with 34% of patients who present primary resistance to ESA (Erythropoietin Stimulating Agents) and 

61.5% who will respond for a median duration of 17 months. “Fortunately”, said Prof. Platzbecker, “we 

have better results in real-life registers, but the data must be interpreted cautiously because the criteria 

of effectiveness may vary from one register to another”. In this regard, do we have predictive response 

biomarkers? “The answer is yes: the RS phenotype is not associated with high resistance, and the  

higher the IPSS score and the EPO level, the lower the response rate. This leads us to define EPO 

treatment failure as a patient who is refractory (endogenous level of EPO>200U/L) or no longer  

responding after an initial response, considering that in daily practice, we are required to give at  

least 60,000 U/week for 4 months.

LUSPATERCEPT IN CLINICAL STUDIES 

Luspatercept (REBLOZYL®) is the first representative of a new therapeutic class of erythroid maturation 

agents. It is a recombinant fusion protein that binds to ligands of the TGF-ß pathway and works by 

blocking the Smad2/3 signalling pathway, which contains proteins that slow down the maturation of red 

blood cells (RBC) and are overactive in patients with MDS and ß-thalassemia. Blocking Smad2/3  

increases the production of red blood cells and normalises erythropoiesis. Two clinical studies, phase II 

PACE and phase III MEDALIST, have evaluated the efficacy and safety of luspatercept. In PACE, 42% of 

patients with RS>15% reached RBC transfusion independence (RBC-TI), while this was less (29%)  

in patients with RS<15%. 

Treatment of myelodysplastic 
syndromes

MDS: Who 2016
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MEDALIST, THE PIVOTAL STUDY

In MEDALIST (Fenaux et al., N. Engl J Med. 2020;382:140-151) which includes 229 patients with 

transfusion-dependent anaemia (RBC ≥2 U/8 weeks) due to IPSS-R very low-, low- or intermediate-risk 

MDS, with RS, refractory, intolerant or not responding to ESA, 38% of patients on luspatercept at an initial 

dose of 1 mg/kg every 3 weeks met the primary endpoint of transfusion independence for a duration of 

≥8 weeks during weeks 1 to 24 vs 13% on placebo (p <0.0001). Prof. Platzbecker stated: “Three points 

are important for daily practice. The first concerns the dosage, which can be increased to 1.33 mg/kg 

and 1.75 mg/kg because we have seen that patients with ≥ 6 RBC U/8 weeks will only respond to the 

highest dose. The second concerns the similar response rates regardless of SF3B1 allelic burden and the 

total number of baseline somatic mutations. The third is that some patients should be expected to show 

multiple responses with alternating periods without and with transfusions. Almost one fifth of patients may 

present with ≥ 4 periods of response.

21.2%, 48.8% and 84.8% of patients reach RBC-TI ≥ 8 

weeks over the entire treatment period with a baseline 

transfusion burden of respectively ≥6 U/8 weeks, ≥4 at <6 

U/8 weeks and <4U/8 weeks. This led Professor Platzbecker 

to conclude that “the frequency of transfusions is definitely 

a marker of response to luspatercept”. A clinical benefit 

(defined as achieving RBC-TI ≥ 8 weeks and/or mHI-E) was 

obtained in 64.1% of patients on luspatercept vs 26.3% on 

placebo with a median duration of response of 92.3 weeks 

vs 26.8 weeks (Fenaux, oral presentation at ASH 2019). 

These 2 parameters are independent of baseline transfusion 

burden. The safety of use is considered acceptable with side 

effects such as headaches, fatigue and diarrhoea (Reblozyl® 

SmPC) also described in patients with MDS not treated with 

luspatercept and which in any case diminish over time. 

THE BEGINNING OF A NEW ERA

Prof. Platzbecker stated: “With luspatercept, we are entering 

into the era of targeted therapy in MDS. Luspatercept is a 

major step forward after deferasirox, azacitidine, lenalidomide 

and epoetin-alpha. There was really a therapeutic gap to be 

filled in order to meet the expectations of patients and today, 

it has been achieved”.

Medalist Trial – Luspatercept in RS+MDS – multiple responders
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Dr Meers stated: “The fact that MDS are very heterogeneous diseases complicates treatment a little more. 

Some patients may have a very poor prognosis, comparable to that of metastatic lung cancer, but others 

categorised as low risk may still have an acceptable quality of life. Today, we have few specific treatment 

options for MDS”. The first-line treatment is erythropoietin (EPO), the efficacy of which can be anticipated 

from 2 parameters: the IPSS-R score and the endogenous EPO level.

INSUFFICIENT TREATMENTS

“In daily practice, we find that around 40 to 60% of patients respond to EPO for a median period of 24 to 

48 months. Over time, nearly 70% of treated patients will lose sensitivity to EPO, leaving no other choice 

than transfusion. The only curative treatment today is stem cell transplantation, which is not an option for 

the majority of patients”, explained Dr Meers. 

REGULATOR OF ERYTHROPOIESIS 

“Luspatercept is, for us haematologists, a light at the end of the tunnel, a new option that allows  

the patient to return to normal life via transfusion independence comparable to that obtained with EPO.  

This transfusion independence is the key element in the treatment of MDS, not only for the supply of red 

blood cells, but also for the supply of platelets. A need for red blood cells requires the patient to go to the 

hospital once or twice a week, which significantly affects their quality of life. Even after the transfusion of 

red blood cells, patients may still be tired because they do not achieve sufficient haemoglobin levels.  

At the same time, we also encounter thrombocytopenia, which will sometimes require up to two visits  

per week to the hospital”. 

HOW DOES LUSPATERCEPT WORK?

“EPO and luspatercept both work by increasing erythropoiesis, but they do so at different stages:  

an ESA acts at the early stage of erythroid progenitor proliferation while luspatercept increases the 

maturation of the erythroid precursors, which are blocked in their differentiation. These are therefore two 

different levels of action. Luspatercept will also tend to work in patients who are EPO refractory or in  

those who already have very high levels of EPO with an overgrowth of the precursors that no longer 

work. It is therefore a real opportunity to be able to remove this maturation inhibition and thus significantly 

increase haemoglobin levels.

IMPACT OF MEDALIST (Fenaux et al., N. Engl J Med. 2020;382:140-151)

This phase III study enabled the registration of luspatercept in the United States and in Europe. The results 

essentially showed an improvement in the haematological response under luspatercept vs placebo. Dr 

Meers stated: “The other benefits are reduced hospital admission, improved patient comfort through 

subcutaneous administration every 3 weeks and restored quality of life. This is clearly an option to be 

considered, in particular when the patient no longer responds to EPO with, in the end, transfusion 

independence identical to that observed with EPO. Today, it is undoubtedly the best therapeutic option 

that we can offer our patients”. It should also be noted that treatment with luspatercept is particularly 

beneficial to patients with SF3B1-mutated sideroblastic anaemia, with 47% of patients having transfusion 

independence at eight weeks. 

Opinion of a Belgian expert

Ineffective erythropoiesis

Dr Meers is an haematologist at AZ Klina (UZA). How did 

he perceive the arrival of luspatercept, the first erythroid 

maturation agent”? What are his tips and tricks that will help 

you gain time and efficiency in your daily practice?
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WHAT ABOUT QUALITY OF LIFE? 

Dr Meers: “It is a key element for our chronic 

patients. Unfortunately, we do not always have the 

possibility to monitor quality of life in all our patients 

at all times, in particular via an index defined for 

MDS. During the consultation, we ask our patients 

how they feel, what their plans are for the coming 

weeks and if they are feeling well enough to 

accomplish these plans. We do not speak a lot 

about quality of life because we don’t have lots 

of solutions to bring to them, aside by increasing 

transfusions for the patient to feel better”.

WHAT ABOUT THE SAFETY OF 

LUSPATERCEPT? 

“I would say the interesting point is that we do 

not have any major concerns about the safety of 

use of luspatercept, as far as I can judge from the 

results of clinical studies and what we see in daily 

practice. We have recorded side effects, such 

as headaches, diarrhoea and fatigue (Reblozyl® 

SmPC) but these are side effects that we also see 

in our MDS patients not treated with luspatercept. 

I am therefore very confident in the safety of use of 

luspatercept”.

WHICH PATIENTS ARE ELIGIBLE FOR TREATMENT WITH LUSPATERCEPT? 

“Based on MEDALIST (Fenaux et al., N. Engl J Med. 2020;382:140-151), I would definitely have a try with 

luspatercept in most patients with RS, refractory EPO and with significant transfusion needs. The reasons 

are 1/ the absence of other therapeutic options, 2/ safety of use and 3/ patient comfort due to subcutaneous 

administration every 3 weeks. For patients with long-running MDS and a long history of transfusions, this is 

a unique opportunity to return to normal life. The IPSS-R risk score should be calculated as it now includes 

all molecular abnormalities. If we add blasts, haemoglobin, platelet count and ANC, we obtain a better 

categorisation of patient risk in terms of overall survival and time to progression to AML”.

HOW DO YOU DEFINE AN UNSATISFACTORY RESPONSE?

“According to the product information leaflet, REBLOZYL® is indicated in patients who show an unsatisfactory 

or inadequate response to ESA. Dr Meers stated: “This means an increase in transfusion requirements 

under a high dose of EPO. Treatment with EPO should last a few months, but it is clear that if the frequency 

of transfusions increases steadily despite a maximum tolerable dose of EPO, another treatment should 

be considered. The decision is not always easy to make because it is the only option we have today and 

because switching to another agent has a significant subjective and emotional effect on the patient”.

WHAT IS THE KEY MESSAGE? 

“We know that all of our patients with MDS will have significant and increasing transfusion needs. We 

have now offered these patients a new therapeutic option validated in a phase III clinical study, but a lot 

of other new drugs are under investigation in clinical trials in Belgium. I can therefore only advise referring 

these patients as soon as possible so that they can be included in these trials and thereby improve their 

symptoms and their quality of life. According to the EU SmPC, luspatercept can be administered to patients 

with transfusion-dependent anaemia due to very low, low and intermediate-risk MDS, with RS, who have an 

unsatisfactory response to ESA or are ineligible for treatment with ESA. 

Thalassaemias are a group of inherited blood conditions which result in the impaired production of 

hemoglobin. The most common type is ß-thalassaemia, which is characterised by a reduced production 

of beta-globin chains which leads to an excess of free alfa-globin chains. These precipitate in erythroid 

progenitors, resulting in the formation of hemichromes, which in turn cause apoptosis of these precursors 

and cell haemolysis in peripheral blood. Apoptosis leads to ineffective erythropoiesis and haemolysis, which 

is a severe cause of chronic anaemia and leads to many different complications. Prof. Cappellini: ‘the 

anaemia itself causes an increase in erythropoietin, skeletal abnormalities, an increase in iron absorption 

and splenomegaly, which is also a consequence of the damaged red blood cells (RBCs)’.

A BROAD SPECTRUM OF DISEASES

Clinical presentations range from asymptomatic or low-symptomatic thalassaemia not requiring transfusion 

(non-transfusion-dependent ß-thalassemia (NTDT)) to more severe presentations in which transfusions are 

vital for the patient’s survival (TDT). A wide spectrum of clinical presentations exists between these two 

extremes, with varying transfusion requirements. A number of criteria are used to distinguish NTDTs from 

TDTs, such as the age at presentation, the degree of the anaemia, splenomegaly at presentation.

Treatment of ß-thalassaemias

Thalassaemias are a diverse group of genetic diseases, 

with autosomal recessive transmission, characterised by 

insufficient production of a globin chain: the α chain in 

α-thalassaemias and the ß chain in ß-thalassaemias, leading 

to ineffective erythropoiesis, chronic anaemia, haemolysis 

and iron overload. The current treatment in ß-thalassaemia is 

repeated transfusions, which impair quality of life and carry a 

risk of complications. Now with luspatercept (REBLOZYL®), 

we have the first in a new class of erythroid maturation 

agent. Below you can find a summary of the pathophysiology 

of ß-thalassaemias, clinical data and the benefits of 

luspatercept, discussed by Prof. M.D. Cappellini (Milan), with 

comments from a Belgian haematologist, Dr Martin Colard 

(Hôpital Erasme).
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ERYTHROPOIESIS IS THE GOAL OF TREATMENT

Prof. Cappellini: ‘erythropoiesis is a complex network of transcription factors and epigenetic regulators 

orchestrating differentiation. Erythropoietin acts during proliferation and the ligands in the TGF-ß family 

have a role in maturation. Ineffective erythropoiesis is characterised by an increased proliferation of 

erythroid progenitors, abnormal maturation and apoptosis of erythroblasts. Anaemia is the first clinical 

manifestation of all this’. Various therapeutic targets have been explored in ß-thalassaemia in the past 

decade: the first is correction of the genetic defect through stem cell transplantation and gene therapy, 

while the second approach and the one we are looking at today, is the pharmacological approach based 

on Janus kinase 2 inhibitors and erythropoiesis-regulating factors.

LUSPATERCEPT IN THE BELIEVE STUDY

Luspatercept (REBLOZYL®) is the first erythroid maturation agent. It neutralizes ligands of the TGF-ß 

superfamily, inhibiting the abnormal Smad2/3 signalling pathway and ultimately improving erythroid 

maturation. 

Luspatercept (ACE-536): BELIEVE trial

The BELIEVE study, (Cappellini et al., N. England J. Med. 2020, 382;13,1219-1231) a phase 3, randomised, 

double-blind, placebo-controlled trial, included 336 patients aged ≥ 18 years with a diagnosis of 

ß-thalassaemia requiring regular transfusions of red blood cells (6 to 20 units during the 24 weeks prior to 

randomisation), who were randomised to two groups to receive luspatercept 1 mg/kg subcutaneously every 

three weeks plus best supportive care (BSC) compared with placebo plus BSC for a period of 48 weeks. 

From theory to practice... 13From theory to practice...12

At the end of this period there was an open extension phase lasting for up to five years. Crossover was 

allowed, with post-treatment follow-up for three years. The primary endpoint is a reduction of ≥ 33% in 

transfusions since inclusion (with a reduction ≥ 2 U) during weeks 13 to 24. This was met in 21,4% of patients 

on luspatercept vs 4,5% on placebo (OR=5.79, p<0.001). All the secondary endpoints were met, with 

19.6% of patients showing a reduction of ≥ 33% between weeks 37 and 48 versus 3.6% on placebo, and 

10.3% showing a reduction of ≥ 50% between weeks 37 and 48 versus 0.9% on placebo (p = 0.002). Prof. 

Cappellini: ‘one important point is that the reduction of ≥ 33% during the first 12 weeks (primary endpoint) is 

independent of the genotype (ß0/ß0, ß0/ß+, ß+/ß+ or HBE/ ß-thalassaemia). Prof. Cappellini: ‘this means that 

the response occurs regardless of the degree of erythropoiesis deficiency.’ 

In terms of tolerability, the data are reassuring, with similar adverse events in both groups. 

WHAT ABOUT NTD THALASSAEMIAS?

The BEYOND study, a phase 2 multi-centre, double-blind trial, included 145 NTD patients (< 5 U during 

the 24 weeks prior to randomisation (Taher ASH 2020; #S101). These patients were randomised to receive 

luspatercept 1 mg/ kg subcutaneously, with titration up to 1.25 mg/kg + BSC (n = 96) or a placebo + BSC (n 

= 49) every three weeks for at least 48 weeks. Data will be presented at EHA 2021. 

ILLUSTRATION USING TWO CLINICAL CASES

The first case is a patient aged 33 years with a diagnosis of TD ß-thalassaemia, a pre-transfusion Hb level of 

9 g/dL, a ß0/ß0 genotype and a COD39/IV S2-1 mutation. He receives 2 U of RBC every two to three weeks. 

He has severe iron overload, episodes of cardiac insufficiency and type 2 diabetes treated with insulin therapy. 

During the 12 weeks prior to the first dose of luspatercept, the patient received 7 U of RBC. After three months 

of luspatercept, the patient was changed to 5 U of RBC, which is a 29% reduction. 

The second case is a patient aged 36 years with a diagnosis of TD ß-thalassaemia, an HBE/ß0 genotype and 

three transfusions of RBC every four weeks with an average pre-transfusion Hb of 8.75 g/dL. This patient 

had a moderate persistent iron overload (8.55 mg/g) despite a maximum dose of iron chelators. This patient 

was changed from 5 U in the three months before luspatercept to 2 U in the three months after luspatercept, 

which is a 60% reduction.

EFFECTIVE IN TD AND NTD FORMS OF ß-THALASSAEMIA

Luspatercept is effective in TD ß-thalassaemias (BELIEVE trial, Cappellini et al., N. England J. Med. 2020, 

382;13,1219-1231) with acceptable tolerability. Three sub-analyses from BELIEVE showed that the effect 

is durable, independent of the genotype, and is accompanied by an improvement in PROs. Luspatercept 

was approved by the EMA in June 2020. Clinical trials are currently taking place, in particular a phase 2 

trial of luspatercept versus placebo in NTD ß-thalassaemias (BEYOND trial) and in paediatric patients with 

TD ß-thalassaemias. In Italy, a compassionate use program was rolled out between November 2020 and 

May 2021, including 58 centres with a total of 138 patients with a confirmed diagnosis of ß-thalassaemia or 

HBE/ ß-thalassaemia requiring regular transfusions (6 to 20 U of RBC). More data from real life experience 

is expected to become available through the registries and this should help us to understand how to use 

luspatercept.
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‘In my view, before transfusions were available patients with ß-thalassaemia suffered from severe anaemia 

and the consequences of extra-medullary haematopoiesis. Now that we have transfusions, they mostly 

suffer from the consequences of iron overload, which is the main cause of death. However, we know how 

to transfuse them and how to chelate the iron to improve the condition of these patients. But, we should 

find a way to reduce the burden of transfusions and the resulting complications. This is the medical goal 

that has not yet been reached in these patients. Luspatercept, like other agents in the same class, will help 

us to achieve this aim, since they act on the underlying causes of the disease by restoring the quality of 

erythropoiesis.’

WHAT ARE THE BENEFITS OF LUSPATERCEPT?

‘The overriding advantage is certainly reducing the burden of transfusions, and as we see in clinical trials 

this will improve the quality of life of our patients. They will not have to spend as much time in hospital, they 

will have fewer transfusions and require fewer iron chelators with the associated side-effects. The BELIEVE 

trial (Cappellini et al., N. England J. Med. 2020, 382;13,1219-1231) used a number of different scales 

for measuring quality of life, but these are not specific to our patients. In my everyday practice I evaluate 

quality of life subjectively but it is clear that we should definitely design our own scales or use more specific 

scales to evaluate the effect of transfusions and iron overload on the quality of life of our patients.’

A Belgian expert’s view

Dr Martin Colard is an haematologist at Hôpital Erasme and 

an expert in the treatment of ß-thalassaemias. What does 

he think about the arrival of luspatercept, the first erythroid 

maturation agent? Which patients are most likely to benefit 

from Reblozyl®?
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WHAT ABOUT ITS SAFETY?

‘As we saw in the various published trials, luspatercept seems to be very safe. The most common side-

effects that we encounter are bone pain and joint pain. These tend to be minor, of short duration and can 

easily be managed using standard analgesics. In rare cases there are also severe side-effects, but these 

do not change my opinion on its safety.’ (Reblozyl® SmPC)

WHICH PATIENTS ARE MOST LIKELY TO BENEFIT FROM REBLOZYL®?

‘If we consider the burden of transfusion, which affects virtually all patients with ß-thalassaemia, I think we 

should offer luspatercept to all of them. Perhaps in the future we could select specific groups of patients 

when we have more details from real-life studies or registries. Right now, however, it is clear that they 

should all be benefiting from it.’

WHAT MESSAGE WOULD YOU LIKE TO LEAVE WITH US?

‘I hope REBLOZYL® will be made available and reimbursed in Belgium very quickly.’ *

* Reblozyl® is reimbursed in Belgium since August 1st 2021
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1.2 mL. If more than 1.2 mL is required, the total volume should be divided into separate similar volume injections and administered across separate sites. If multiple injections are required, 
a new syringe and needle must be used for each subcutaneous injection. No more than one dose from a vial should be administered. If the Reblozyl solution has been refrigerated after 
reconstitution, it should be removed from the refrigerator 15-30 minutes prior to injection to allow it to reach room temperature. This will allow for a more comfortable injection. For instruc-
tions on reconstitution of the medicinal product before administration, see section 6.6. Contraindications Hypersensitivity to the active substance or to any of the excipients listed in section 
6.1. Pregnancy (see section 4.6). Undesirable effects Summary of the safety profile Myelodysplastic syndromes The most frequently reported adverse drug reactions in patients receiving 
Reblozyl (at least 15% of patients) were fatigue, diarrhoea, asthenia, nausea, dizziness, back pain and headache. The most commonly reported Grade 3 or higher adverse drug reactions (at 
least 2% of patients) included syncope/presyncope, fatigue, hypertension and asthenia. The most commonly reported serious adverse drug reactions (at least 2% of patients) were urinary 
tract infection, back pain and syncope. Asthenia, fatigue, dizziness and headache occurred more frequently during the first 3 months of treatment. Treatment discontinuation due to an ad-
verse reaction occurred in 2.0% of patients treated with luspatercept. The adverse reactions leading to treatment discontinuation in the luspatercept treatment arm were fatigue and 
headache. b-thalassaemia The most frequently reported adverse drug reactions in patients receiving Reblozyl (at least 15% of patients) were headache, bone pain and arthralgia. The most 
commonly reported Grade 3 or higher adverse drug reaction was hyperuricaemia. The most serious adverse reactions reported included thromboembolic events of deep vein thrombosis, 
ischaemic stroke portal vein thrombosis and pulmonary embolism (see section 4.4). Bone pain, asthenia, fatigue, dizziness and headache occurred more frequently during the first 3 months 
of treatment. Treatment discontinuation due to an adverse reaction occurred in 2.6% of patients treated with luspatercept. The adverse reactions leading to treatment discontinuation in the 
luspatercept treatment arm were arthralgia, back pain, bone pain  and headache. Tabulated list of adverse reactions The highest frequency for each adverse reaction that was observed and 
reported in the two pivotal studies in MDS and bthalassaemia is shown in Table 3 below. The adverse reactions are listed below by body system organ class and preferred term. Frequencies 
are defined as: very common (≥ 1/10), common (≥ 1/100 to < 1/10), uncommon (≥ 1/1,000 to < 1/100), rare (≥ 1/10,000 to < 1/1,000) and very rare (< 1/10,000). Table 3. Adverse drug 
reactions (ADRs) in patients treated with Reblozyl for MDS and b-thalassaemia Infections and infestations bronchitis Very common, Common; urinary tract infection Very common, 
Common; upper respiratory tract infection Common, Very common; influenza Common, Common; Immune system disorders hypersensitivity* Common, Common; Metabolism and nutri-
tion disorders hyperuricaemia Common, Common; Nervous system disorders dizziness Very common, Very common; headache Very common, Very common; syncope/presyncope 
Common, Common; Ear and labyrinth disorders vertigo/vertigo positional Common, Common Vascular disorders hypertension~ Common, Common; thromboembolic events§ Common, 
Common; Respiratory, thoracic and mediastinal disorders dyspnoea Very common, Common Gastrointestinal disorders diarrhoea Very common, Very common; nausea Very common, 
Common Musculoskeletal and connective tissue disorders back pain Very common, Very common; arthralgia Common, Very common; bone pain Common, Very common; General dis-
orders and administration site conditions fatigue Very common, Very common; asthenia Very common Common; injection site reactions# Common Common; * Hypersensitivity includes 
eyelid oedema, drug hypersensitivity, swelling face, periorbital oedema, face oedema, angioedema, lip swelling, drug eruption. ~ Hypertension reaction includes essential hypertension, 
hypertension and hypertensive crisis. # Injection site reactions include injection site erythema, injection site pruritus, injection site swelling and injection site rash.§ Thromboembolic events 
include deep vein thrombosis, portal vein thrombosis, ischaemic stroke and pulmonary embolism. Description of selected adverse reactions Bone pain Bone pain was reported in 19.7% of 
β-thalassaemia patients treated with luspatercept (placebo 8.3%) and in 2.6% of MDS patients treated with luspatercept (placebo 3.9%). In β-thalassaemia patients treated with luspater-
cept, bone pain was most common in the first 3 months (16.6%) compared to months 4-6 (3.7%). Most events (41/44 events) were Grade 1-2, with 3 events Grade 3. One of the 44 events 
was serious, and 1 event led to treatment discontinuation. Arthralgia Arthralgia was reported in 19.3% of β-thalassaemia patients treated with luspatercept (placebo 11.9%) and in 5.2% of 
MDS patients treated with luspatercept (placebo 11.8%). In the β-thalassaemia patients treated with luspatercept, arthralgia led to treatment discontinuation in 2 patients (0.9%). Hyper-
tension Patients treated with luspatercept had an average increase in systolic and diastolic blood pressure of 5 mmHg from baseline not observed in patients receiving placebo. Hypertension 
was reported in 8.5% of MDS patients treated with luspatercept (placebo 9.2%) and in 8.1% of β-thalassaemia patients treated with luspatercept (placebo 2.8%). See section 4.4. In MDS 
patients, Grade 3 events were reported for 5 patients (3.3%) treated with luspatercept and in 3 patients (3.9%) receiving placebo. No patient discontinued due to hypertension. In β-thalas-
saemia patients, Grade 3 events were reported in 4 patients (1.8%) treated with luspatercept (0.0% placebo). No patient discontinued due to hypertension. See section 4.4. Hypersensitiv-
ity Hypersensitivity-type reactions (including eyelid oedema, drug hypersensitivity, swelling face, periorbital oedema, face oedema, angioedema, lip swelling, drug eruption) were reported 
in 4.6% of MDS (2.6% placebo) and 4.5% of β-thalassaemia patients treated with luspatercept (1.8% placebo). In clinical studies, all events were Grade 1/2. In β-thalassaemia patients 
treated with luspatercept, hypersensitivity led to treatment discontinuation in 1 patient (0.4%). Injection site reactions Injection site reactions (including injection site erythema, injection site 
pruritus, injection site swelling and injection site rash) were reported in 3.9% of MDS (placebo 0.0%) and in 2.2% of β-thalassaemia patients receiving luspatercept (placebo 1.8%). In 
clinical studies, all events were Grade 1 and none led to discontinuation. Thromboembolic events Thromboembolic events (including deep vein thrombosis, portal vein thrombosis, ischaemic 
stroke and pulmonary embolism) occurred in 3.6% of β-thalassaemia patients receiving luspatercept (placebo 0.9%). All events were reported in patients who had undergone splenectomy 
and had at least one other risk factor. No difference in TEEs was observed between luspatercept and placebo arms in MDS patients. See section 4.4. Immunogenicity In clinical studies in 
MDS, an analysis of 260 MDS patients who were treated with luspatercept and who were evaluable for the presence of anti-luspatercept antibodies showed that 23 (8.8%) MDS patients 
tested positive for treatmentemergent anti-luspatercept antibodies, including 9 (3.5%) MDS patients who had neutralising antibodies against luspatercept. In clinical studies in b-thalassae-
mia, an analysis of 284 b-thalassaemia patients who were treated with luspatercept and who were evaluable for the presence of anti-luspatercept antibodies showed that 4  (1.4%) 
b-thalassaemia patients tested positive for treatmentemergent anti-luspatercept antibodies, including 2 (0.7%) b-thalassaemia patients who had neutralising antibodies against luspater-
cept. Luspatercept serum concentration tended to decrease in the presence of neutralising antibodies. There were no severe systemic hypersensitivity reactions reported for patients with 
anti-luspatercept antibodies. There was no association between hypersensitivity type reactions or injection site reactions and presence of anti-luspatercept antibodies. Reporting of sus-
pected adverse reactions Reporting suspected adverse reactions after authorisation of the medicinal product is important. It allows continued monitoring of the benefit/risk balance of the 
medicinal product. Healthcare professionals are asked to report any suspected adverse reactions via the national reporting system listed in Appendix V. MARKETING AUTHORISATION 
HOLDER Bristol Myers Squibb Pharma EEIG Plaza 254 Blanchardstown Corporate Park 2 Dublin 15, D15 T867 Ireland MARKETING AUTHORISATION NUMBER(S)bEU/1/20/1452/001 
EU/1/20/1452/002 CLASSIFICATION Medicinal product subject to medical prescription. DATE OF REVISION OF THE TEXT 04/02/2021 Detailed information on this medicinal product is 
available on the website of the European Medicines Agency http://www.ema.europa.eu.
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