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1. NAME OF THE MEDICINAL PRODUCT Mozobil 
20 mg/ml solution for injection. 2. QUALITATIVE AND 
QUANTITATIVE COMPOSITION 1 ml solution con-
tains 20 mg plerixafor. Each vial contains 24 mg 
plerixafor in 1.2 ml solution. ExcipientsEach ml con-
tains approximately 5 mg (0.2 mmol) of sodium. For a full 
list of excipients, see section 6.1. 3. PHARMACEUTI-
CAL formSolution for injection. Clear, colourless to 
pale yellow solution, with a pH of 6.0 7.5 and an osmola-
lity of 260 - 320 mOsm/kg. 4. CLINICAL PARTICULARS 
4.1 Therapeutic indications Mozobil is indicated in 
combination with G-CSF to enhance mobilisation of 
haematopoietic stem cells to the peripheral blood for 
collection and subsequent autologous transplantation 
in patients with lymphoma and multiple myeloma 
whose cells mobilise poorly (see section 4.2). 4.2 
Posology and method of administration Mozobil therapy 
should be initiated and supervised by a physician 
experienced in oncology and/or haematology. The 
mobilisation and apheresis procedures should be per-
formed in collaboration with an oncology haematology 
centre with acceptable experience in this fi eld and 
where the monitoring of haematopoietic progenitor 
cells can be correctly performed. Posology The rec-
ommended dose of plerixafor is 0.24 mg/kg body 
weight/day. It should be administered by subcutaneous 
injection 6 to 11 hours prior to initiation of apheresis 
following 4 day pre-treatment with granulocyte-colony 
stimulating factor (G CSF). In clinical trials, Mozobil 
has been commonly used for 2 to 4 (and up to 7) con-
secutive days.The weight used to calculate the dose 
of plerixafor should be obtained within 1 week before 
the fi rst dose of plerixafor. In clinical studies, the dose 
of plerixafor has been calculated based on body 
weight in patients up to 175% of ideal body weight. 
Plerixafor dose and treatment of patients weighing 
more than 175% of ideal body weight have not been 
investigated. Ideal body weight can be determined using 
the following equations: male (kg): 50 + 2.3  x  ((Height 
(cm)  x  0.394) – 60);female (kg):45.5 + 2.3  x  ((Height 
(cm)  x  0.394) – 60). Based on increasing exposure 
with increasing body weight, the plerixafor dose 
should not exceed 40 mg/day. Recommended con-
comitant medicinal products In pivotal clinical studies 
supporting the use of Mozobil, all patients received 
daily morning doses of 10 μg/kg G CSF for 4 consecu-
tive days prior to the fi rst dose of plerixafor and on 
each morning prior to apheresis. Special populations 
Renal impairment Patients with creatinine clearance 
20 50 ml/min should have their dose of plerixafor re-
duced by one-third to 0.16 mg/kg/day (see section 
5.2). Clinical data with this dose adjustment are limited. 
There is insuffi cient clinical experience to make alter-
native posology recommendations for patients with a 
creatinine clearance <20 ml/min, as well as to make 
posology recommendations for patients on haemodi-
alysis.Based on increasing exposure with increasing 
body weight the dose should not exceed 27 mg/day 
if the creatinine clearance is lower than 50 ml/min. 
Paediatric population The experience in paediatric 
patients is limited. The safety and effi cacy of Mozobil 
in paediatric patients have not been established in 
controlled clinical studies. Elderly patients (> 65 years 
old) No dose modifi cations are necessary in elderly 
patients with normal renal function.  Dose adjustment 
in elderly patients with creatinine clearance ≤ 50 ml/
min is recommended (see Renal impairment above). 
In general, care should be taken in dose selection 
for elderly patients due to the greater frequency of 
decreased renal function with advanced age.  Method 
of administration For subcutaneous injection. Each 
vial of Mozobil is intended for single use only. Vials 
should be inspected visually prior to administration and 
not used if there is particulate matter or discolouration. 
Since Mozobil is supplied as a sterile, preservative-
free formulation, aseptic technique should be followed 
when transferring the contents of the vial to a suitable 
syringe for subcutaneous administration (see section 
6.3). 4.3 Contraindications Hypersensitivity to the ac-
tive substance or to any of the excipients. Undesirable 
effectsSafety data for Mozobil in conjunction with G 
CSF in onco-logy patients with lymphoma and multiple 
myeloma were obtained from 2 placebo-controlled 
Phase III studies and 10 uncontrolled Phase II studies in 
543 patients. Patients were primarily treated with daily 
doses of 0.24 mg/kg plerixafor by subcutaneous injec-
tion. The exposure to plerixafor in these studies ranged 
from 1 to 7 consecutive days (median = 2 days). In the 
two Phase III studies in non-Hodgkin’s lymphoma and 
multiple myeloma patients (AMD3100-3101 and 
AMD3100-3102, respectively), a total of 301 patients 
were treated in the Mozobil and G CSF group and 292 
patients were treated in the placebo and G CSF 
group. Patients received daily morning doses of G 
CSF 10 μg/kg for 4 days prior to the fi rst dose of 
plerixafor or placebo and on each morning prior to 
apheresis. Adverse reactions that occurred more fre-
quently with Mozobil and G-CSF than placebo and G CSF and were reported as related in ≥1% of the patients who received Mozobil, during haematopoietic stem cell mobilisation and apheresis and prior to chemotherapy/ablative treatment in preparation for transplantation are shown in 
Table 1. Adverse reactions are listed by System Organ Class and frequency. Frequencies are defi ned according to the following convention: 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); very rare (< 1/10,000); not known 
(cannot be estimated from the available data). From chemotherapy/ablative treatment in preparation of transplantation through 12 months post transplantation, no signifi cant differences in the incidence of adverse reactions were observed across treatment groups. Table 1. Adverse reactions 
occurring more frequently with Mozobil than placebo and considered related to Mozobil during mobilisation and apheresis in phase III studies. * Events included one or more of the following: urticaria (n = 2), periorbital swelling (n = 2), dyspnoea (n = 1) or hypoxia (n = 1). These events were 

generally mild or moderate and occurred within approximately 30 min after Mozobil administration.The adverse reactions reported in patients with 
lymphoma and multiple myeloma who received Mozobil in the controlled Phase III studies and uncontrolled studies, including a Phase II study of 
Mozobil as monotherapy for haematopoietic stem cell mobilisation, are similar. No signifi cant differences in the incidence of adverse reactions 
were observed for oncology patients by disease, age, or gender. Myocardial infarction In clinical studies, 7 of 679 oncology patients experienced 
myocardial infarctions after haematopoietic stem cell mobilisation with plerixafor and G CSF. All events occurred at least 14 days after last Mozobil 
administration. Additionally, two female oncology patients in the compassionate use programme experienced myocardial infarction following 
haematopoietic stem cell mobilisation with plerixafor and G CSF. One of these events occurred 4 days after last Mozobil administration. Lack of 
temporal relationship in 8 of 9 patients coupled with the risk profi le of patients with myocardial infarction does not suggest Mozobil confers an in-
dependent risk for myocardial infarction in patients who also receive G CSF. Hyperleukocytosis White blood cell counts of 100 x 109/l or greater were 
observed, on the day prior to or any day of apheresis, in 7% patients receiving Mozobil and in 1% patients receiving placebo in the Phase III studies. 
No complications or clinical symptoms of leukostasis were observed. Vasovagal reactions In Mozobil oncology and healthy volunteer clinical studies, 
less than 1% of subjects experienced vasovagal reactions (orthostatic hypotension and/or syncope) following subcutaneous administration of 
plerixafor doses ≤ 0.24 mg/kg. The majority of these events occurred within 1 hour of Mozobil administration. Gastrointestinal disorders In Mozobil 
clinical studies of oncology patients, there have been rare reports of severe gastrointestinal events, including diarrhoea, nausea, vomiting, and 
abdominal pain. Paresthesiae Paresthesiae are commonly observed in oncology patients undergoing autologous transplantation following multiple 
disease interventions. In the placebo-controlled Phase III studies, the incidence of paresthesiae was 20.6% and 21.2% in the plerixafor and placebo 
groups, respectively. Elderly patients In the two placebo-controlled clinical studies of plerixafor, 24% of patients were ≥ 65 years old. No notable 
differences in the incidence of adverse reactions were observed in these elderly patients when compared with younger ones. 7. MARKETING 
AUTHORISATION HOLDERGenzyme Europe B.V., Gooimeer 10, NL-1411 DD Naarden, The Netherlands. 8. MARKETING AUTHORISATION 
NUMBER(S) EU/1/09/537/001 9. DATE OF FIRST AUTHORISATION/RENEWAL OF THE AUTHORISATION07/2009 10. DATE OF REVISION 
OF THE TEXT 03/2010 Detailed information on this medicinal product is available on the website of the European Medicines Agency (EMEA) 
http://www.emea.europa.eu/.
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should be initiated and supervised by a physician 
experienced in oncology and/or haematology. The 
mobilisation and apheresis procedures should be per-
formed in collaboration with an oncology haematology 
centre with acceptable experience in this fi eld and 
where the monitoring of haematopoietic progenitor 
cells can be correctly performed. Posology The rec-
ommended dose of plerixafor is 0.24 mg/kg body 
weight/day. It should be administered by subcutaneous
injection 6 to 11 hours prior to initiation of apheresis 
following 4 day pre-treatment with granulocyte-colony 
stimulating factor (G CSF). In clinical trials, Mozobil 
has been commonly used for 2 to 4 (and up to 7) con-
secutive days.The weight used to calculate the dose 
of plerixafor should be obtained within 1 week before 
the fi rst dose of plerixafor. In clinical studies, the dose 
of plerixafor has been calculated based on body 
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more than 175% of ideal body weight have not been 
investigated. Ideal body weight can be determined using
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5.2). Clinical data with this dose adjustment are limited.
There is insuffi cient clinical experience to make alter-
native posology recommendations for patients with a 
creatinine clearance <20 ml/min, as well as to make 
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alysis.Based on increasing exposure with increasing 
body weight the dose should not exceed 27 mg/day 
if the creatinine clearance is lower than 50 ml/min. 
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old) No dose modifi cations are necessary in elderly 
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multiple myeloma patients (AMD3100-3101 and 
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CSF 10 μg/kg for 4 days prior to the fi rst dose of 
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To improve mobilization success

Added to G-CSF:

- Mobilizes more CD34+ cells 1, 2

- Increases predictability of achieving apheresis target yields 3, 4

- Is well tolerated 1, 2

- Fewer apheresis days 1, 2

- More lymphoma and myeloma patients to collect the optimal 
  CD34+ cell/kg target for transplantation 1, 2
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   Bleomycine  Cerubidine

Immune system disorders
Uncommon Allergic reaction*

Psychiatric disorders
Common Insomnia

Nervous system disorders
Common Dizziness, headache

Gastrointestinal disorders
Very common
Common

Diarrhoea, nausea
Vomiting, abdominal pain, stomach discomfort, dyspepsia, abdominal 
distention, constipation, fl atulence, hypoaesthesia oral, dry mouth

Skin and subcutaneous tissue disorders
Common Hyperhidrosis, erythema

Musculoskeletal and connective tissue disorders
Common Arthralgia, musculoskeletal pain

General disorders and administration site conditions
Very common
Common

Injection and infusion site reactions
Fatigue, malaise
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TKI THERAPY JUST GOT BETTER IN Ph+ CML

tki therapy just got better in PH+CML

A CURE FOR CML 
COMES CLOSER 

EVERY DAY1

1. Pinilla-Ibarz J., et al. The expanding options for front-line treatment in patients with newly diagnosed CML, Critical Reviews in Oncology, online article, Accepted 16 March 2012

Name: Tasigna 150 mg / 200 mg hard capsules Composition: One hard capsule contains 150 mg/200 mg nilotinib (as hydrochlo-
ride monohydrate). Excipient(s) with known effect : One hard capsule contains 117.08/156.11 mg lactose  (as monohydrate). For 
the full list of excipients, see full leaflet. Pharmacuetical form: 150 mg: White to yellowish powder in red opaque hard gelatin 
capsules, size 1 with black axial imprint “NVR/BCR”. 200 mg: White to yellowish powder in light yellow opaque hard gelatin cap-
sules, size 0 with red axial imprint “NVR/TKI”. Therapeutic indications: 150 mg and 200 mg: Tasigna is indicated for the treatment 
of adult patients with newly diagnosed Philadelphia chromosome positive chronic myelogenous leukaemia (CML) in the chronic 
phase. 200 mg only:  Tasigna is indicated for the treatment of adult patients with chronic phase and accelerated phase Philadelphia 
chromosome positive CML with resistance or intolerance to prior therapy including imatinib. Efficacy data in patients with CML in 
blast crisis are not available. Posology: Therapy should be initiated by a physician experienced in the diagnosis and the treatment 
of patients with CML. The recommended dose of Tasigna is: (i) 300 mg twice daily in newly diagnosed patients with CML in the 
chronic phase, (ii) 400 mg twice daily in patients with chronic or accelerated phase CML with resistance or intolerance to prior 
therapy. Treatment should be continued as long as the patient continues to benefit. For a dose of 400 mg twice daily, 200 mg hard 
capsules are available. For a dose of 300 mg twice daily, 150 mg hard capsules are available. If a dose is missed, the patient should 
not take an additional dose, but take the usual prescribed next dose.Dose adjustments or modifications: Tasigna may need to be 
temporarily withheld and/or dose reduced for haematological toxicities (neutropenia, thrombocytopenia) that are not related to the 
underlying leukaemia (see full leaflet, table 1). If clinically significant moderate or severe non-haematological toxicity develops, 
dosing should be interrupted, and may be resumed at 400 mg once daily once the toxicity has resolved. If clinically appropriate, 
re-escalation of the dose to the starting dose of 300 mg twice daily in newly diagnosed patients with CML in the chronic phase or to 
400 mg twice daily in patients with imatinib-resistant or intolerant CML in chronic phase and accelerated phase should be consid-
ered. Elevated serum lipase: For Grade 3-4 serum lipase elevations, doses should be reduced to 400 mg once daily or interrupted. 
Serum lipase levels should be tested monthly or as clinically indicated (see full leaflet). Elevated bilirubin and hepatic transaminas-
es: For Grade 3-4 bilirubin and hepatic transaminase elevations, doses should be reduced to 400 mg once daily or interrupted. 
Bilirubin and hepatic transaminases levels should be tested monthly or as clinically indicated. Paediatric population, Elderly 
patients, Patients with renal or hepatic im-
pairment, cardiac disorders: see full leaflet. 
Contraindications: Hypersensitivity to the 
active substance or to any of the excipients. 
Undesirable effects: Summary of the 
safety profile.The data described below re-
flect exposure to Tasigna in a total of 717 pa-
tients from a randomised Phase III study in 
patients with newly diagnosed Ph+ CML in 
chronic phase treated at the recommended 
dose of 300 mg twice daily (n=279) and from 
an open-label multicentre Phase II study in 
patients with imatinib-resistant or intolerant 
CML in chronic phase (n=321) and accelerat-
ed phase (n=137) treated at the recommend-
ed dose of 400 mg twice daily.In patients 
with newly diagnosed CML in chronic 
phase.The median duration of exposure 
was 36.4 months (range 0.1-46.7 months).
The most frequent (≥10%) non-haematologi-
cal adverse reactions were rash, pruritus, 
headache, nausea, fatigue, and myalgia. Most 
of these adverse reactions were mild to mod-
erate in severity. Upper abdominal pain, alope-
cia, constipation, diarrhoea, asthenia, dry skin, 
muscle spasms, arthralgia, vomiting, abdomi-
nal pain, peripheral oedema, dyspepsia and 
pain in extremity were observed less com-
monly (<10% and ≥5%), were of mild to mod-
erate severity, manageable and generally did 
not require dose reduction. Discontinuation 
due to adverse drug reactions was observed 
in 10% of patients.Treatment-emergent hae-
matological toxicities include myelosuppres-
sion: thrombocytopenia (18%), neutropenia 
(15%) and anaemia (7%). Pleural and pericar-
dial effusions, regardless of causality, occurred 
in 1% and <1% of patients, respectively, re-
ceiving Tasigna 300 mg twice daily. 
Gastrointestinal haemorrhage, regardless 
of causality, was reported in 2.5% of these 
patients.The change from baseline in 
mean time-averaged QTcF interval at 
steady state was 6 msec. No patient had 
an absolute QTcF >500 msec while on the 
study medicinal product. QTcF increase 
from baseline exceeding 60 msec was 
observed in <1% of patients while on the 
study medicinal product. No sudden 
deaths or episodes of torsade de pointes (tran-
sient or sustained) were observed. No de-
crease from baseline in mean left ventricular 
ejection fraction (LVEF) was observed at any 
time during treatment. No patient had a LVEF 
of <45% during treatment nor an absolute re-
duction in LVEF of more than 15%.In patients 
with imatinib-resistant or intolerant CML in 
chronic phase and accelerated phase.The 
data described below reflect exposure to 
Tasigna in 458 patients in an open-label multi-
centre Phase II study in patients with imatin-
ib-resistant or intolerant CML in chronic phase 
(n=321) and accelerated phase (n=137) treat-
ed at the recommended dose of 400 mg twice 
daily.The most frequent (≥10%) non-haema-
tological drug-related adverse events were 
rash, pruritus, nausea, fatigue, headache, 
vomiting, myalgia, constipation and diarrhoea. 
Most of these adverse events were mild to 
moderate in severity. Alopecia, muscle 
spasms, decreased appetite, arthralgia, abdominal pain, bone pain, peripheral oedema, asthenia, upper abdominal pain, dry skin, 
erythema and pain in extremity were observed less commonly (<10% and ≥5%) and have been of mild to moderate severity 
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Introduction

1

Dear Reader,

This issue of the BJH is an example of what we wanted to achieve with the launch of this Journal almost 
3 years ago.

The first article covers an intriguing and completely novel field in hematology/oncology, summarising the 
topic of microvesicles in cancer. Furthermore the authors are Belgian and at the forefront of this new and 
thus controversial area of research. As it’s a controversial topic, the board thought it wise to add an editorial, 
but I do hope our readers can appreciate topics off the beaten track.

The (Belgian) guidelines for diagnosis and treatment of idiopathic thrombocytopenic purpura will be of 
interest for the starting hematologist and expert alike. It gives clear answers to several relevant clinical 
questions when confronted with a patient with ITP.

The article on immunomodulatory drugs covers new and promising terrain within our treatment options 
for different hematological malignancies.

In addition, the hematotrial describes a trial that will study if combining a moclonal antibody with 
immunomodulatory drugs (lenalidomide) could be non inferior to our classical approach with the same 
monoclonal and conventional chemotherapy, in treating follicular Non Hodgkin lymphoma.

As in every issue of the BJH, the hematocase is a well-written eye-opener.

Last but not least, the “Best of ASH 2012” cannot be forgotten in the first issue of 2013.

I wish you all enjoyable reading,

Jan Van Droogenbroeck, MD, PhD
Editor in chief

Volume 4, Issue 1, March 2013
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Review Hematology

Microvesicles and cancer
M-A. Azerad, F. Debaugnies, A. Demulder, D. Bron, A. Efira 

Microvesicles (MV) are since quite recently recognized as forming a unique network 
between cells. These very little fragments (<1 µm size) are actively released from their 
parent cells and are able to transfer both cellular and nuclear material. Although active 
debate remains on how to best detect MV, rendering some results questionable, high 
MV levels have been reported in aggressive tumours and have been correlated with a poor 
clinical outcome. Some tumour cell derived MV exhibit strong tissue factor dependent 
procoagulant activity. Their detection could actually predict the thrombotic risk in selected 
cancer patients. A growing body of evidence suggests cell microvesicles to be a major link 
between cancer and thrombosis. Current knowledge on MV in cancer will be reviewed here.
(Belg J Hematol 2013;1:3-8)

Introduction
There is active debate in the literature on a defini-
tion of microparticles (MP) and microvesicles (MV). 
The basic mechanism of MP formation is disruption 
of the machinery supporting asymmetry of phos-
pholipids between the two layers of the membrane. 
Platelet-derived microparticles (PMP) constitute the 
majority of the pool of MP circulating in the blood. 
Besides cancer, high levels of MP have been demon-
strated in inflammatory diseases, renal insufficiency, 
diabetes, heart diseases.1

Current definition of MP is based on size parameters: 
small plasma membrane vesicles (<1 µm) shed from 
the outer membrane of the cells upon their activation 
or apoptosis.1 They carry the epitopes of the cells 
they are issued from. 
Exosomes are smaller microvesicles (30-80nm) which 
can also be actively released and contain both cellular 
and nuclear material. Exosomes are formed within 
endosomal structures, then released and exhibit 
different markers as compared to MP. Although this 
classification based on the different origin (intracyto-

plasmic bodies) and molecular content is obvious for 
many authors, others consider that the distinction 
between MP and exosomes is probably not justified 
since the same mechanism of active transfer of mate-
rials does exist for both types of structures.2,3 MV act 
indeed as a real network and allow at a nano-level a 
highly potent communication system between cells.4

Cancer has long been associated with thrombosis. 
MP have been shown to carry Tissue Factor (TF) 
which can be activated at the site of vascular injury 
or bind to activated platelets initiating then locally 
thrombin generation, thereby activating coagulation.5 
Tesselaer et al in 2007 published a revolutionary paper 
stating that they found the ‘missing link between 
thrombosis and cancer’.6

Other papers have confirmed that elevated levels of 
MP can be found in different tumour types: glioblas-
tomas, prostate, pancreas, colon, head and neck 
and breast cancer, high levels have been associated 
with a poor prognosis.3

As shown in figure 1, MV can facilitate cancer progres-
sion via different pathways.
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Editorial

How to isolate and analyse  
microvesicles in human samples?
Editorial for the contribution of M-A. Azerad et al,
entitled: Microvesicles and cancer

F. Mullier, N. Bailly, C. Chatelain, B. Chatelain, J-M. Dogné

(Belg J Hematol 2013;1:9-10)
In this edition of the Belgian Journal of Hematology, 
Azerad et al. discuss the definition, analysis and 
roles of microparticles/microvesicles (MVs) in cancer. 
Microvesicles are small spherical structures highly 
heterogenous both in size and in composition.1,2 As 
stated by Azerad, the MV nomenclature is still a 
matter of debate since there is no consensus on size 
distribution due to inaccuracy and imprecision of 
size measurement.1,3 As potential disease biomarkers, 
MV measurement and characterisation in biological 
fluids could reveal new diagnostic and/or prognostic 
information in human diseases.4,5 Currently, the 
detection and quantification of MVs are hampered 
by their methods of isolation and their nanometric 
size.6-8 Therefore, the validation and standardisation 
of sensitive characterisation techniques are needed. 
This is challenging since a wide range of pre-analytical 
variables including blood sampling, sample handling, 
plasma generation, and plasma freezing/storing are 
considered as major sources of variability and poten-
tial artefacts in MV analysis. Briefly, after gentle 
transport, 109mM citrated whole blood should be 
centrifuged at room temperature within 30min to 1h 
to isolate plasma, with a light brake only. A double 
centrifugation step at 2,500g is recommended to 
ensure removal of platelets and decrease platelet 

MV production during subsequent freeze/thawing. 
Samples processed fresh and those frozen prior to 
analysis should not be directly compared. In addi-
tion, frozen-thawed plasma should ideally be stored 
for an equal length of time and no more than one 
year. This information is often lacking and should 
be clearly highlighted.9-11

As indicated by Azerad., no ‘gold standard’ tech-
nique is recognized so far to characterize MVs. Each 
method has specific advantages and drawbacks. Inter-
laboratory comparisons are currently not possible 
due to absence of appropriate biological MV prepa-
rations (‘calibrators’) with well defined characteristics 
(i.e. size distribution, concentration). Flow cytometry 
(FCM) remains the technique most used to quantify 
MVs and give insight into the cellular origin. FCM 
suffers from a lack of sensitivity for small size MVs 
(size<500nm) although recent improvements pro-
vided access to previously undetectable MVs (lower 
size limit: 200-300nm).12 It is unknown if looking 
at smaller MVs will give additional biological infor-
mation.13 Submicron polystyrene beads are interest-
ing tools in FCM to help in qualifying instruments 
and measure a reproducible part of the largest MVs.14 
However, absolute sizing of MVs using scatter param-
eters and polystyrene beads also presents draw-
backs.15-17 Interestingly, the use of specific protocols 
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Primary immune thrombocytopenia 
in adults 
Guidelines for diagnosis and treatment anno 2013
proposed by the Belgian Hematological Society

A. Janssens, C. Lambert, G. Bries, A. Bosly, D. Selleslag, Y. Beguin

The Belgian Hematological Society (BHS) guideline panel on adult primary immune 
thrombocytopenia (ITP) reviewed the recent literature on diagnosis and treatment to 
make recommendations on the best strategies for frontline and subsequent-line treat-
ment. No treatment is necessary for patients with platelet counts higher than 30000/μl 
in the absence of bleeding symptoms. Patients newly diagnosed or relapsing after a 
long-term treatment-free period can be managed with corticosteroids with or without 
intravenous immunoglobulins. A second line therapy is indicated for those patients 
who are intolerant or unresponsive to or relapse after initial corticosteroid treatment 
and have a risk of bleeding. The guideline panel recommends splenectomy as it is the 
treatment with the highest curative potential and an acceptable safety profile. If possible, 
splenectomy should be delayed to at least twelve months after diagnosis as spontaneous 
remission can occur in this time period. Thrombopoietin receptor (TPO-R) agonists are 
recommended for patients who are refractory to or relapse after splenectomy or who 
have a contra-indication to splenectomy irrespective of the duration of ITP. The guideline 
panel agrees that rituximab, azathioprine, cyclophosphamide, cyclosporine A, danazol, 
dapsone, mycophenolate mofetil and vincristine/vinblastine are potential treatment 
options, especially for patients refractory to TPO-R agonists.
(Belg J Hematol 2013;1:11-20)

Introduction with definitions
Immune thrombocytopenia is an acquired autoim-
mune disease characterised by an isolated low 
platelet count number (<100,000/µl). The disorder 
is classified as primary immune thrombocytopenia 
(ITP) in the absence of any obvious initiating and/

or underlying cause, and as secondary ITP in asso-
ciation with autoimmune disorders (systemic lupus 
erythematosus (SLE), the antiphospholipid syndrome 
(APS), etc.), some immunodeficiency syndromes 
(CVID, adult lymphoproliferative syndrome, etc.), 
lymphoproliferative disorders (chronic lymphocytic 
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mogen alleen met VELCADE worden behandeld na zorgvuldige afweging van het risico en de te verwachten voordelen.

Tabel 1: Aanbevolen* doseringsaanpassingen voor bortezomib-gerelateerde neuropathie

Ernst van de neuropathie Aanpassing van de dosering

Graad 1 (asymptomatisch; uitval van diepepeesreflexen 
of paresthesie) zonder pijn of functieverlies

Geen

Graad 1 met pijn of graad 2 (matige symptomen, die 
instrumentele activiteiten van het dagelijks leven (ADL) 
beperken**)

Verlaag VELCADE tot 1,0 mg/m2 

of
Verander het behandelschema van VELCADE in 1,3 mg/m2 eenmaal per week

Graad 2 met pijn of graad 3 (ernstige symptomen, die de 
zelfverzorgende ADL beperken***)

Onderbreek de VELCADE-behandeling tot de symptomen van de toxiciteit zijn 
verdwenen. Als de toxiciteit is verdwenen, opnieuw beginnen met de VELCADE-
behandeling, waarbij de dosis verlaagd wordt tot 0,7 mg/m2 één keer per week.

Graad 4 (levensbedreigende gevolgen; dringend interventie 
aangewezen) en/of ernstige autonome neuropathie

Stoppen met VELCADE

* Op basis van doseringsaanpassingen tijdens Fase II- en III-studies bij multipel myeloom en postmarketingervaring. Gradering gebaseerd op de 
NCI Common Toxicity Criteria CTCAE v 4.0.; ** Instrumentele ADL (activities of daily living): betreft bereiden van maaltijden, naar de winkel gaan 
voor levensmiddelen of kleding, telefoon gebruiken, geldzaken beheren, enz.; *** Zelfverzorgende ADL: betreft zich wassen, aan- en uitkleden, 
zelf eten, naar het toilet gaan, geneesmiddelen innemen en niet bedlegerig zijn.

Speciale populaties: Leverinsufficiëntie: Voor patiënten met lichte leverinsufficiëntie hoeft de dosis niet te worden aangepast en deze patiënten 
dienen met de aanbevolen dosering te worden behandeld. Patiënten met matige of ernstige leverinsufficiëntie dienen met VELCADE te starten in 
een verlaagde dosis van 0,7 mg/m2 per injectie tijdens de eerste behandelcyclus. Vervolgens kan een dosisverhoging tot 1,0 mg/m2 of een 
verdere dosisverlaging tot 0,5 mg/m2 worden overwogen, afhankelijk van de tolerantie bij de patiënt.

Tabel 2: Aanbevolen aanpassing van de startdosis van VELCADE bij patiënten met leverinsufficiëntie

Graad van 
lever-insufficiëntie*

Bilirubineconcentratie SGOT 
(ASAT)-waarde

Aanpassing van de startdosis

Licht
≤ 1,0x ULN > ULN Geen

> 1,0x−1,5x ULN Elke Geen

Matig > 1,5x−3x ULN Elke Verlaag VELCADE tot 0,7 mg/m2 in de eerste behandelcyclus. 
Overweeg de dosis te verhogen tot 1,0 mg/m2 of verder te 
verlagen tot 0,5 mg/m2 in de volgende cycli, afhankelijk van de 
tolerantie bij de patiënt.

Ernstig > 3x ULN Elke

Afkortingen: SGOT = Serum-glutamaat-oxaalacetaat-transaminase; ASAT = aspartaataminotransferase; ULN = bovengrens van de 
normaalwaarde (upper limit of the normal range).     *Gebaseerd op de NCI Organ Dysfunction Working Group classificatie voor het categoriseren 
van leverinsufficiëntie (licht, matig, ernstig).

Nierinsufficiëntie: De farmacokinetiek van bortezomib wordt niet beïnvloed bij patiënten met een lichte tot matige nierinsufficiëntie 
(creatinineklaring [CrCL] > 20 ml/min/1,73 m2); derhalve zijn dosisaanpassingen niet nodig voor deze patiënten. Het is onbekend of de 
farmacokinetiek van bortezomib wordt beïnvloed bij patiënten met ernstige nierinsufficiëntie die geen dialyse ondergaan (CrCL < 20 ml/min/1,73 
m2). Aangezien dialyse de concentraties van bortezomib kan verlagen, dient VELCADE na de dialyse te worden toegediend. Ouderen: Er zijn geen 
gegevens die erop wijzen dat bij patiënten ouder dan 65 jaar dosisaanpassingen nodig zijn. Pediatrische patiënten: De veiligheid en de 
werkzaamheid van VELCADE bij kinderen jonger dan 18 jaar zijn niet vastgesteld. Dosering bij combinatietherapie: VELCADE wordt toegediend 
in combinatie met oraal melfalan en oraal prednison in negen behandelcycli, zoals getoond in tabel 3. Een periode van 6 weken wordt beschouwd 
als een behandelcyclus. In cycli 1-4 wordt VELCADE tweemaal per week toegediend op de dagen 1, 4, 8, 11, 22, 25, 29 en 32. In cycli 5-9 wordt 
VELCADE éénmaal per week toegediend op de dagen 1, 8, 22 en 29. Melfalan en prednison dienen beide oraal te worden gegeven op de dagen 
1, 2, 3 en 4 van de eerste week van elke cyclus. Er moet minstens een tijdspanne van 72 uur zitten tussen opeenvolgende doses van VELCADE.
 
Tabel 3: Aanbevolen doseringsschema van VELCADE in combinatie met melfalan en prednison bij patiënten met een niet eerder behandeld multipel 
myeloom

VELCADE tweemaal per week (cycli 1-4)

Week 1 2 3 4 5 6

Vc (1,3 mg/m2) Dag 1      --         --       Dag 4 Dag 8   Dag 11 rustperiode Dag 22   Dag 25 Dag 29   Dag 32 rustperiode

M (9 mg/m2)   
P (60 mg/m2)

Dag 1   Dag 2   Dag 3   Dag 4  --         -- rustperiode  --           --  --           -- rustperiode

Eénmaal per week VELCADE (cycli 5-9)

Week 1 2 3 4 5 6

Vc (1,3 mg/m2) Dag 1      --        --         --      Dag 8 rustperiode Dag 22 Dag 29 rustperiode

M (9 mg/m2)  
P (60 mg/m2)

Dag 1   Dag 2   Dag 3   Dag 4  -- rustperiode  --  -- rustperiode

Vc = VELCADE; M = melfalan, P =prednison

Dosisaanpassingen tijdens behandeling en opnieuw starten van de behandeling voor combinatietherapie: Vóór het begin van een nieuwe 
behandelingscyclus: - het aantal plaatjes moet ≥ 70 x 109/l en het absolute aantal neutrofielen moet ≥ 1,0 x 109/l zijn; - de niet-hematologische 
toxiciteit moet verminderd zijn tot graad 1 of baseline.

Tabel 4: Wijziging van de dosering in opeenvolgende cycli

Toxiciteit Wijziging van de dosering of uitstel van de toediening

Hematologische toxiciteit in een cyclus:
•  Indien langdurige neutropenie of trombocytopenie van graad 4 of 

trombocytopenie met bloeding werd waargenomen in de vorige cyclus

Overweeg vermindering van de dosis melfalan met 25% in de 
volgende cyclus. 

•  Indien aantal plaatjes ≤ 30 × 109/l of ANC ≤ 0,75 x 109/l op een dag 
waarop VELCADE wordt toegediend (behalve dag 1) De VELCADE-behandeling niet geven 

•  Indien verschillende dosissen van VELCADE in een cyclus achterwege 
blijven (≥ 3 dosissen bij toediening tweemaal per week of ≥ 2 dosissen 
bij toediening éénmaal per week) 

De dosis VELCADE moet verminderd worden met één 
dosisniveau  
(van 1,3 mg/m2 tot 1 mg/m2, of van 1 mg/m2 tot 0,7 mg/m2) 

Niet-hematologische toxiciteit van graad ≥ 3 De behandeling met VELCADE moet onderbroken worden tot de 
symptomen of de toxiciteit verminderd zijn tot graad 1 of 
baseline. VELCADE mag dan opnieuw toegediend worden met 
één niveau van dosisvermindering (van 1,3 mg/m2 tot 1 mg/m2, 
of van 1 mg/m2 tot 0,7 mg/m2). Bij VELCADE-gerelateerde 
neuropathische pijn en/of perifere neuropathie, moet de dosis 
VELCADE onderbroken en/of gewijzigd worden zoals 
aangegeven in Tabel 1. 

Voor bijkomende informatie met betrekking tot melfalan en prednison, zie de betreffende Samenvatting van de Productkenmerken. 

Wijze van toediening: Intraveneuze injectie: VELCADE 3,5 mg gereconstitueerde oplossing wordt toegediend als een intraveneuze bolusinjectie 
(3-5 seconden) via een perifere of centrale intraveneuze katheter, gevolgd door een spoeling met 9 mg/ml (0,9%) natriumchlorideoplossing voor 
injectie. Er moet minstens een tijdspanne van 72 uur zitten tussen opeenvolgende doses van VELCADE. Subcutane injectie: VELCADE 3,5 mg 
gereconstitueerde oplossing wordt subcutaan toegediend in de dij (rechts of links) of de buik (rechts of links). De oplossing moet subcutaan 
worden geïnjecteerd, onder een hoek van 45-90°. De injectieplaatsen moeten worden afgewisseld voor achtereenvolgende injecties. Als er 
lokale reacties op de injectieplaats optreden na een subcutane injectie met VELCADE, kan ofwel een minder geconcentreerde VELCADE 
oplossing subcutaan worden toegediend (VELCADE 3,5 mg gereconstitueerd tot 1 mg/ml in plaats van 2,5 mg/ml) of wordt aanbevolen over te 
schakelen op intraveneuze injectie. Contra-indicaties: Overgevoeligheid voor bortezomib, borium of een van de hulpstoffen. Acute diffuse 
infiltratieve pulmonale en pericardiale aandoening. Bijwerkingen: Samenvatting van het veiligheidsprofiel: De bijwerkingen die tijdens 
behandeling met VELCADE het meest werden gemeld, zijn nausea, diarree, obstipatie, braken, vermoeidheid, pyrexie, trombocytopenie, anemie, 
neutropenie, perifere neuropathie (waaronder sensorische), hoofdpijn, paresthesie, verminderde eetlust, dyspneu, huiduitslag, herpes zoster en 
myalgie. Ernstige bijwerkingen die tijdens behandeling met VELCADE soms werden gemeld, zijn hartfalen, tumorlysissyndroom, pulmonale 
hypertensie, PRES, acute diffuse infiltratieve longaandoeningen en zelden autonome neuropathie. Samenvattende tabel met bijwerkingen: De 
bijwerkingen in tabel 5 hebben volgens de onderzoekers minstens een mogelijke of waarschijnlijke causale relatie met VELCADE. Deze 
bijwerkingen zijn gebaseerd op een integraal gegevensbestand van 3.628 patiënten van wie 2.606 patiënten werden behandeld met VELCADE 
in een dosis van 1,3 mg/m2. Onder deze 2.606 patiënten bevonden zich: 2.068 patiënten met multipel myeloom die VELCADE intraveneus 
toegediend kregen als monotherapie, 369 patiënten met multipel myeloom die VELCADE intraveneus toegediend kregen in combinatie met 
melfalan en prednison, 147 patiënten met multipel myeloom die VELCADE subcutaan toegediend kregen als monotherapie en 22 patiënten met 
chronische lymfatische B-celleukemie (CLL) die VELCADE intraveneus toegediend kregen als monotherapie. In totaal werd VELCADE voor de 
behandeling van multipel myeloom toegediend aan 2.584 patiënten. De bijwerkingen worden hieronder per orgaansysteem en frequentie 
vermeld. De frequentie wordt gedefinieerd als: zeer vaak (≥ 1/10); vaak (≥ 1/100 tot < 1/10); soms (≥ 1/1.000 tot < 1/100); zelden (≥ 1/10.000 
tot < 1/1.000); zeer zelden (< 1/10.000), niet bekend (kan met de beschikbare gegevens niet worden bepaald). Binnen elke frequentiegroep zijn 
de bijwerkingen aangegeven in orde van afnemende ernst. Tabel 5 is gegenereerd met gebruik van versie 13.1 van de MedDRA. Postmarketing-
bijwerkingen die niet werden gezien in klinische studies zijn ook toegevoegd. Tabel 5: Bijwerkingen bij patiënten behandeld met VELCADE als 
monotherapie of in combinatie (Systeem/orgaanklasse, Incidentie, Bijwerking): Infecties en parasitaire aandoeningen: Vaak: herpes zoster 
(incl. verspreid & oftalmisch), pneumonie*, infectie*, herpes simplex*, schimmelinfectie*; Soms: sepsis*, bronchopneumonie, 
herpesvirusinfectie*, bacteriëmie (incl. stafylokokken), hordeolum, griep, cellulitis, hulpmiddelgerelateerde infectie, huidinfectie*, oorinfectie*, 
tandinfectie*; Zelden: meningitis (incl. bacterieel), Epstein-Barr-virusinfectie, erysipelas, herpes genitalis, stafylokokken-infectie, tonsillitis, 
varicella, mastoïditis, postvirale vermoeidheidssyndroom. Neoplasmata, benigne, maligne en niet-gespecificeerd (inclusief cysten en 
poliepen): Soms: neoplasma maligne; Zelden: plasmacytaire leukemie, niercel carcinoom, gezwel, mycosis fungoides, neoplasma benigne. 
Bloed- en lymfestelsel-aandoeningen: Zeer vaak: trombocytopenie*, neutropenie*, anemie*, leukopenie*; Vaak: lymfopenie*; Soms: 
pancytopenie*, febriele neutropenie, coagulopathie*, leukocytose*, lymfadenopathie; Zelden: hyperviscositeitssyndroom, trombocytopenische 
purpura*, bloedziekte NAO, hemorragische diathese, lymfocytaire infiltratie. Immuunsysteem-aandoeningen: Soms: overgevoeligheid*; 
Zelden: anafylactische shock, immuuncomplex gemedieerde reactie type III. Endocriene aandoeningen: Soms: hyperthyreoïdie*, antidiuretisch 
hormoon-secretiedeficiëntie; Zelden: Cushing-syndroom*, hypothyreoïdie. Voedings- en stofwisselings-stoornissen: Zeer vaak: verminderde 
eetlust; Vaak: electrolytevenwichtstoornis*, dehydratie, enzymafwijking*, hyperurikemie*; Soms: tumorlysissyndroom, niet goed groeien*, 
hypoglykemie*, hyperglykemie, hypoproteïnemie*, vochtretentie, hypovolemie; Zelden: acidose, vochtopstapeling, hypochloremie*, Diabetes 
mellitus*, hyperproteïnemie*, hypo-urikemie*, metabole stoornis, vitamine-B-complex-deficiëntie, vitamine-B12-deficiëntie, jicht, 
hyperammoniëmie*, verhoogde eetlust, alcoholintolerantie. Psychische stoornissen: Vaak: stemming veranderd*, angststoornis*, 
slaapstoornis*; Soms: psychische stoornis*, hallucinatie*, verwarring*, rusteloosheid; Zelden: zelfmoordgedachte*, psychotische stoornis*, 
abnormale dromen, aanpassingsstoornis, delirium, verminderd libido. Zenuwstelsel-aandoeningen: Zeer vaak: perifere neuropathie*, perifere 
sensorische neuropathie, dysesthesie*, neuralgie*, hoofdpijn*; Vaak: perifere motorische neuropathie, bewustzijnsverlies (incl. syncope), 
duizeligheid*, dysgeusie*, lethargie; Soms: intracraniale bloeding*, tremor, perifere sensimotorische neuropathie, ataxie*, dyskinesie*, 
geheugen vermindering*, encefalopathie*, evenwichtsstoornis, neurotoxiciteit, presyncope, postherpetische neuralgie, spraakstoornis*, restless 
legs-syndroom, migraine, ischias, stoornis van aandacht, reflexen afwijkend*, parosmie; Zelden: hersenoedeem, cerebrale hemorragie, 
transient ischaemic attack, autonoom zenuwstelsel stoornis, autonome neuropathie, convulsie, craniale verlamming*, paralyse*, parese*, 
hersenstamsyndroom, cerebrovasculaire aandoening, zenuwwortellaesie, psychomotorische hyperactiviteit, ruggenmerg compressie, 
cognitieve aandoening NAO, motore disfunctie, zenuwstelselaandoening NAO, radiculitis, kwijlen, hypotonie. Oogaandoeningen: Vaak: 
oogzwelling*, gezichtsvermogen afwijkend *, conjunctivitis*, droog oog*; Soms: oogbloeding*, ooglidinfectie*, oogontsteking*, oculaire 
hyperemie, diplopie, oogirritatie*, oogpijn, traanproductie verhoogd, oogafscheiding; Zelden: cornealetsel*, exoftalmie, retinitis, scotoma, 
oogaandoening (incl. ooglid) NAO, dacryoadenitis verworven, fotofobie, fotopsie, optische neuropathie#, verschillende graden van verminderd 
gezichtsvermogen (t/m blindheid)*. Evenwichtsorgaan- en ooraandoeningen: Vaak: vertigo*; Soms: gehoor beschadigd (t/m doofheid), 
dysacusis*, tinnitus*, oorongemak*; Zelden: oorbloeding, ooraandoening NAO. Hartaandoeningen: Vaak: hartfalen*, tachycardie*; Soms: 
cardiopulmonaire stilstand*, hartfibrilleren (incl. atrium), aritmie*, palpitaties, angina pectoris, pericarditis*, cardiomyopathie*, ventriculaire 
dysfunctie*, bradycardie; Zelden: atriale flutter, myocardinfarct*, atrioventriculair blok*, hart- en vaataandoening (incl. cardiogene shock), 
torsade de pointes, angina instabiel, kransslagaderinsufficiëntie, linkerventrikelfalen, mitralisklepinsufficiëntie, sinusstilstand. Bloedvat-
aandoeningen: Vaak: hypotensie*, orthostatische hypotensie, hypertensie*; Soms: diepe veneuze trombose*, hemorragie*, tromboflebitis (incl. 
oppervlakkige), circulatoire collapse (incl. hypovolemische shock), flebitis, overmatig blozen, hematoom*, slechte perifere circulatie*, opvlieger, 
vasculitis, bleekheid; Zelden: perifere embolie, lymfoedeem, erythromelalgia, vasodilatatie, verkleurde vene, veneuze insufficiëntie. 
Ademhalings-stelsel-, borstkas- en mediastinum-aandoeningen: Vaak: dyspneu*, bloedneus, bovenste/onderste luchtweginfectie*, 
hoesten*; Soms: longembolie, pleurale effusie, pulmonaal oedeem (incl. acuut), bronchospasme, chronisch aspecifieke respiratoire 
aandoening*, hypoxemie*, pulmonaire hypertensie, luchtwegcongestie*, hypoxie, pleura-ontsteking*, longfibrose, hik, rhinorroe, dysfonie, 
piepen; Zelden: respiratoir falen, acuut ademhalingsnoodsyndroom, apneu, pneumothorax, atelectase, haemoptysis, hyperventilatie, 
orthopnoea, pneumonitis, respiratoire alkalose, tachypnoea, hypocapnie*, interstitiële longziekte, longinfiltraat, keelbeklemming, droge keel, 
bronchiale hyperreactiviteit, toegenomen luchtweguitscheiding, keelirritatie. Maagdarmstelsel-aandoeningen: Zeer vaak: braken, diarree*, 
nausea, obstipatie, abdominale pijn (incl. gastro-intestinale pijn)*; Vaak: gastro-intestinale bloeding (incl. mucosa)*, dyspepsie, stomatitis*, 
abdominale distensie, orofaryngeale pijn*, abdominaal ongemak, mondaandoening*, flatulentie; Soms: pancreatitis (incl. chronisch), 
hematemesis, lipzwelling*, orale ulceratie*, ileus*, enteritis*, gastritis*, gingiva-bloeding, gastro-oesofageale refluxziekte*, 
maagdarmontsteking*, dysfagie, prikkelbare darmsyndroom, oesofagitis, gastro-intestinale aandoening NAO, braakneiging, 
maagdarmstelselmotiliteitsaandoening*, speekselklieraandoening*, orofaryngeale blaarvorming*; Zelden: pancreatitis acuut, peritonitis*, 
tongoedeem*, ascites, cheilitis, fecale incontinentie, anussfincteratonie, fecaloom, rectale afscheiding, lippijn, periodontitis, anale fissuur, 
wijziging in darmgewoonte, proctalgie, abnormale feces. Lever- en galaandoeningen: Vaak: leverenzym abnormaal*; Soms: hepatotoxiciteit 
(incl. leveraandoening), hepatitis*, cholestase; Zelden: leverfalen, hepatomegalie, Budd-Chiari-syndroom, leverbloeding, cholelithiase. Huid- en 
onderhuid-aandoeningen: Zeer vaak: rash*; Vaak: urticaria, pruritus*, erytheem, dermatitis*, droge huid; Soms: acute febriele neutrofiele 
dermatose, toxische huideruptie, haaraandoening*, petechiae, ecchymose, huidlaesie, purpura, huidknobbel*, psoriasis, palmoplantair 
erytrodysesthesiesyndroom, hyperhidrose, nachtzweet, acne*, bloedblaar, pigmentatieaandoening*, nagelafwijking; Zelden: erythema 
multiforme, huidreactie, Jessner’s lymfocytaire infiltratie, subcutane bloeding, livedo reticularis, huidverharding, blaar, koud zweet, papel, 
fotosensitiviteitsreactie, seborrhoea, huidaandoening NAO. Skeletspierstelsel- en bindweefsel-aandoeningen: Zeer vaak: 
skeletspierstelselpijn*; Vaak: spierspasmen*, pijn in extremiteiten, spierzwakte; Soms: spiertrekkingen, gewrichtszwelling, artritis*, 
gewrichtsstijfheid, myopathie*, zwaar gevoel; Zelden: rabdomyolyse, temporomandibulair gewrichtssyndroom, fistel, vochtophoping in 
gewricht, pijn in kaak, botaandoening, dactylitis, synoviumcyste. Nier- en urineweg-aandoeningen: Vaak: nierfunctie verminderd*, chronisch 
nierfalen*; Soms: acuut nierfalen, urineweginfectie*, hematurie*, urineretentie, dysurie*, urinelozingsaandoening*, proteïnurie, azotemie, 
oligurie*, pollakisurie; Zelden: nierkoliek, blaasprikkeling, urinegeur abnormaal. Voortplantings-stelsel- en borstaandoeningen: Soms: 
vaginale bloeding, geslachtsorgaanpijn*, erectiele disfunctie, testiculaire aandoening*; Zelden: prostatitis, borstaandoening vrouwelijk, 
epididymisgevoeligheid, epididymitis, bekkenpijn, vulvale ulceratie. Congenitale, familiale en genetische aandoeningen: Zelden: aplasie, 
maagdarmstelselmisvorming, ichthyose. Algemene aandoeningen en toedieningsplaats-stoornissen: Zeer vaak: pyrexie*, vermoeidheid, 
asthenie; Vaak: oedeem (incl. perifeer), koude rillingen, pijn*, injectieplaatsreactie*, malaise*; Soms: dood (incl. plotse), algemene deterioratie 
van lichamelijke gezondheid*, gezichtsoedeem*, borstkaspijn, slijmvliesaandoening*, loopstoornis, het koud hebben, extravasatie*, 
kathetergerelateerde complicatie*, dorst, borstkasongemak, gevoel van verandering in lichaamstemperatuur*, injectieplaatspijn*; Zelden: 
bloeding injectieplaats*, hernia*, injectieplaatsflebitis*, afgenomen genezing, ontsteking, gevoeligheid, ulcus, prikkelbaarheid, niet-cardiale pijn 
op de borst, pijn op de katheterplaats, gevoel van vreemd lichaam. Onderzoeken: Vaak: gewicht verlaagd; Soms: hyperbilirubinemie*, gewicht 
verhoogd, C-reactief proteïne verhoogd; Zelden: megakaryocyten verlaagd, pO2 verhoogd, bloed bicarbonaat verlaagd, bloed creatinine 
verhoogd*, elektrocardiogram abnormaal*, internationale genormaliseerde ratio abnormaal*, bèta-2-microglobuline verhoogd, bloed creatinine 
verlaagd, cytomegalievirustest, maag pH verlaagd, plaatjesaggregatie verhoogd, troponine I verhoogd, bloed testosteron verlaagd, eiwit urine 
aanwezig, serum ferritine verhoogd, pH urine verhoogd. Letsels, intoxicaties en verrichtingscom-plicaties: Soms: vallen, kneuzing; Zelden: 
schedelbreuk, transfusiereactie, rigors*, aangezichtsletsel, gewrichtsletsel, inscheuring, procedurepijn, bestralingsletsels*. Chirurgische en 
medische verrichtingen: Zelden: macrofagenactivatie. (NAO = niet anders omschreven; *Groepering van meer dan één MedDRA-
voorkeursterm; # Postmarketing-bijwerking). Beschrijving van bepaalde bijwerkingen: Reactivatie van het herpes zoster-virus: Antivirale 
profylaxe werd toegediend aan 26% van de patiënten in de Vc+M+P-arm. De incidentie van herpes zoster bij patiënten in de groep behandeld 
met Vc+M+P was 17% voor patiënten die geen antivirale profylaxe kregen toegediend, tegenover 3% voor patiënten die wel antivirale profylaxe 
kregen toegediend. Opvallende verschillen in het veiligheidsprofiel van VELCADE subcutaan toegediend, versus intraveneus toegediend als 
monotherapie: Patiënten die VELCADE in de Fase III studie subcutaan kregen hadden in vergelijking met intraveneuze toediening een 13% lagere 
totale incidentie van bijwerkingen met een toxiciteit van graad 3 of hoger ontstaan na het begin van de behandeling en een 5% lagere incidentie 
van het stoppen met VELCADE. De totale incidentie van diarree, gastro-intestinale en abdominale pijn, asthenie-aandoeningen, infecties van de 
bovenste luchtwegen en perifere neuropathieën waren in de groep met subcutane toediening 12%-15% lager dan in de groep met intraveneuze 
toediening. Bovendien was de incidentie van perifere neuropathieën van graad 3 of hoger 10% lager en het percentage dat vanwege perifere 
neuropathie stopte 8% lager voor de subcutane groep dan voor de intraveneuze groep. Van zes procent van de patiënten werd gemeld dat ze een 
lokale bijwerking op de subcutane toediening hadden, meestal roodheid. Deze gevallen gingen in een mediane tijd van 6 dagen over; bij twee 
patiënten was aanpassing van de dosis nodig. Twee patiënten (1%) hadden ernstige reacties; 1 geval van pruritus en 1 geval van roodheid. De 
incidentie van overlijden tijdens de behandeling was 5% in de subcutane behandelgroep en 7% in de intraveneuze behandelgroep. Incidentie van 
overlijden door ‘progressieve ziekte’ was 18% in de subcutane groep en 9% in de intraveneuze groep. Aard en inhoud van de verpakking: Type 
I glazen injectieflacon van 10 ml met een grijze broombutylstop en een aluminiumafsluiting, met een koningsblauwe dop, met 3,5 mg bortezomib. 
De injectieflacon is verpakt in een doorzichtige blisterverpakking die bestaat uit een schaaltje met een deksel. Elke verpakking bevat 1 
injectieflacon voor eenmalig gebruik. • HOUDER VAN DE VERGUNNING VOOR HET IN DE HANDEL BRENGEN: JANSSEN-CILAG INTERNATIONAL 
NV, Turnhoutseweg 30, B-2340 Beerse, België. • NUMMER VAN DE VERGUNNING VOOR HET IN DE HANDEL BRENGEN: EU/1/04/274/001.  
• AFLEVERINGSWIJZE: Geneesmiddel op medisch voorschrft. • DATUM VAN HERZIENING VAN DE TEKST: 20/09/2012. Meer informatie is 
beschikbaar op verzoek.
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Immunomodulatory drugs:  
new developments
K. Fostier, A. De Becker, R. Schots

The immunomodulatory drugs (IMiDs) are a class of orally available compounds which 
are licensed for the treatment of multiple myeloma (thalidomide, lenalidomide) and 
transfusion-dependent low- and intermediate-risk myelodysplasia (MDS) with deletion of 
long arm of chromosome 5 (lenalidomide). Pomalidomide, a novel second generation 
IMiD, is entering clinical trials and seems to further broaden the therapeutic spectrum of 
these already pleiotropic drugs. Here we summarise new insights into the mechanism of 
action of IMiDs as well as new developments related to their clinical use, as maintenance 
therapy in multiple myeloma (MM), in the treatment of myeloproliferative neoplasm- asso-
ciated myelofibrosis, other types of MDS, chronic lymphocytic leukaemia (CLL) and 
sickle cell disease (SCD).
(Belg J Hematol 2013;1:21-28) 

Introduction
Thalidomide (Thal), the parent drug of all immuno-
modulatory drugs (IMiDs) was synthesised in 1954 
in Germany and sold initially as an over the counter 
drug with sedative properties. However, Thal proved 
to be teratogenic and the phocomelia disaster in the 
late fifties led to its withdrawal from the market in 
1961. Nevertheless, interest in Thal remained be-
cause of its activity in erythema nodosum leprosum 
(a reactive state in lepromatous leprosy), its ability to 
reduce TNF-alpha production by activated human 
monocytes as well as intrinsic immunomodulatory 
and anti-angiogenic properties. Further studies led 
to the development of second generation IMiDs, 
lenalidomide (Len) and pomalidomide (Pom), which 
are structurally closely related to Thal. 

New insights in the mechanism of action
Second generation IMiDs are approximately 50,000 
times more potent than the parent compound at 
TNF-alpha inhibition but also exert the capacity to 
costimulate T-cells. They also diminish the secretion 
of prostaglandin PGE2 and inhibit cyclo-oxygenase 2. 
IMiDs also intervene at many crossroads in the 
innate and adaptive immune system. They promote 
formation of NK lymphocytes, augment antibody 
dependent cell mediated cytotoxicity, promote ex-
pression of FAS-ligand, drive the expansion of NKT 
cells and their interferon gamma production and 
skew the immune system towards a Th-1 response. 
In contrast, Len and Pom inhibit proliferation and 
function of regulatory T cells. Thal inhibits neo-vascu-
larisation in in vitro assays and in murine models of 
human tumours, irrespective of its immunological 
effect. Len and Pom exhibit to a lesser extent anti- 
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Pregnancy-Related Thrombotic  
Microangiopathy (TMA): Case series
B. Al-Atia, T. Devos, G. Verhoef, D. Dierickx

Thrombotic microangiopathy (TMA) can be a key feature of several pregnancy related 
disorders such as thrombotic thrombocytopenic purpura (TTP ) / Haemolytic uremic syn-
drome (HUS), congenital TTP(CTTP), HELLP syndrome, or acute fatty liver (AFL). TMA is 
a life threatening condition in pregnancy. It encompasses a spectrum of different disorders 
with a similar pathogenesis, but in most of the cases completely different therapy. It can 
take several days to obtain the diagnosis, and in case of doubt therapeutic plasma 
exchange (TPE) (plasmapheresis with plasma substitution) should be started immediately 
to ensure better outcome. By measuring the activity of the von Willebrand-factor-cleaving 
protease (ADAMTS13), it may be possible to distinguish between the different causes of 
thrombotic microangiopathy. Pregnancy-related TMA can occur before or after birth. A 
Pregnancy-related TMA that develops during the puerperium, typically develops about the 
fourth day postpartum. No other significant differences are seen between antepartum and 
postpartum pregnancy related TMA. In critically ill patients it may be difficult to distinguish 
TMA from sepsis with disseminated intravascular coagulation (DIC). DIC is generally asso-
ciated with prolongation of global clotting times, prothrombin time and activated partial  
thromboplastin time (PTT, aPTT) due to consumption of clotting factors. TMA occurs by 
primary activation of platelets (congenital or acquired abnormalities of ADAMTS13), and 
by primary endothelial injury (as with HELLP syndrome). Antepartum pregnancy-related 
TMA usually occurs at 28 ± 8 weeks of pregnancy. 
(Belg J Hematol 2013;1:29-35)

Introduction
In this paper we describe a case series of five women 
presenting with pregnancy-related TMA. We em-
phasise that correct diagnosis is essential for correct 
management, and for optimal maternal and fetal 
outcomes. The patients described here developed 
thrombotic microangiopathy with a different etiology, 
despite every similar symptoms.

Clinical description of the cases, with 
theoretical aspects
Case 1: Idiopathic TTP 
A 30 year-old woman was admitted to the gyneco-
logical department for urgent labor because she devel-
oped clinical manifestations of preeclampsia/HELLP 
at the gestational age of 28 weeks. Two days after 
delivery, she developed acute neurological features, 
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RELEVANCE: A phase 3 randomised 
study comparing efficacy and safety 
of rituximab plus lenalidomide versus  
rituximab plus chemotherapy in first-line 
patients with follicular lymphomat

M. André
(Belg J Hematol 2013;1:36-38)

1. Objectives of the trial
The primary objective of the study is to compare the 
efficacy of rituximab plus lenalidomide to rituximab 
plus chemotherapy followed by rituximab in patients 
with previously untreated follicular lymphoma. Efficacy 
determination will be based upon the co-primary 
endpoints of complete response (CR/CRu) rate at 
120 weeks and PFS assessed by the IRC using the 
IWG criteria.
The secondary objectives of the study are:
1. To compare the efficacy of rituximab plus lena-

lidomide versus rituximab plus chemotherapy 
followed by rituximab using other parameters of 
efficacy.

2. Time to Treatment Failure (TTF), Event Free 
Survival (EFS), Time to Next Anti-Lymphoma 
Treatment (TTNLT), Time to Next Chemotherapy 
Treatment (TTNCT), Overall Survival (OS) and 
ORR rate at 120 weeks by IWG 1999 criteria.

3. Health related quality of life as measured by the 
EORTC QLQ- C30.

4. To compare the safety of rituximab plus lenalido-
mide versus rituximab plus chemotherapy followed 
by rituximab.

2. Research plan and methods 
2.1 Major inclusion criteria
- Histologically confirmed CD20+ follicular lym-

phoma grade 1, 2 or 3a as assessed by the inves-
tigators.

- Have no prior systemic treatment for lymphoma. 
- Must be in need of treatment as evidenced by at 

least one of the following criteria: 
1. Bulky disease defined as: 1) a nodal or extra 

nodal (except spleen) mass >7cm in its greater 
diameter or, 2) involvement of at least three 
nodal or extra nodal sites (each  with a diameter 
greater than >3 cm). 

2. Presence of B symptoms. 
3. Symptomatic splenomegaly. 
4. Compression syndrome (ureteral, orbital, 

gastrointestinal). 
5. Any one of the following cytopenias due to 

lymphoma: 1) hemoglobin <10g/dL (6.25 
mmol/L) 2) platelets <100 x 109/L, or 3) ab-
solute neutrophil count (ANC) <1.5 x 109/L. 
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International & national congresses

April 6-10, 2013 AACR Annual Meeting
Washington DC, USA. For more information please visit: 
http://www.aacr.org/home/scientists/meetings--workshops/aacr-annual-meeting-2013.aspx

April 7-10 39th EBMT Annual Meeting
London, UK. For more information please visit: 
http://www.ebmt.org/Contents/Annual-Meeting/39thEBMTAnnualMeetingin2013/Pages 
/38th-EBMT-Annual-Meeting-in-2012.aspx

April 18-19 14th Annual NATA Symposium
Vienna, Austria. For more information please visit: http://www.nataonline.com/node/41

April 24-27 26th Annual ASPHO Meeting
Miami, FL, USA. For more information please visit: 
http://www.aspho.org/education/content/meeting.html

April 25-27 Second ESH-EHA Scientific Workshop on Leukemic and Cancer 
stem cells: malignant stem cells and their microenvironment 
Mandelieu, France. For more information please visit: http://www.esh.org/conferences/

April 25-28 17th ESH - EBMT Training Course on Haemopoietic  
Stem Cell Transplantation 
Syracuse, Italy. For more information please visit: http://www.esh.org/conferences/

May 8-11 12th International Symposium on Myelodysplastic Syndromes
Berlin, Germany. For more information please visit: 
http://www2.kenes.com/MDS/INFO/Pages/WelcomeLetter.aspx

May 10-12 26th International Symposium on Technological Innovations in 
Laboratory Hematology (ISLH)
Toronto, Canada. For more information please visit: 
http://www.islh.org/ISLH_2013/index.php?page

May 20-24 International Society of Hematology (ISH)
La Habana, Cuba. For more information please visit: http://www.ishworld.org/

May 31-June 4 ASCO Annual Meeting
Chicago, IL, USA. For more information please visit: http://chicago2013.asco.org/

June 2-5 23rd Regional Congress of the ISBT
Amsterdam, The Netherlands. For more information please visit: http://www.isbtweb.org/

June 13-16 18th Congress of EHA
Stockholm, Sweden. For more information please visit: 
http://www.ehaweb.org/congress-and-events/18th-congress/key-information/

June 29-July 4 24th ISTH Congress with 59th Annual SSC Meeting
Amsterdam, The Netherlands. For more information please visit: http://www.isth2013.org/

All published articles can be found on our website:

www.ariez.com
where you may also find articles published in our other journals.
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Erratum

In the supplement of the BHS General Annual Meeting, the co-authors of abstract O.8 were 
missing. Please find them listed below:

“The value of asparaginase intensification for children with low and average risk acute lymphoblastic leukaemia (ALL) and 

non-Hodgkin Lymphoma (NHL) in the EORTC-CLG Randomized Phase III Trial 58951”.

Veerle Mondelaers1, Stefan Suciu2, Barbara De Moerloose1, Alina Ferster3, Françoise Mazingue4, Geneviève Plat5, Karima Yakouben6, 

Anne Uyttebroeck7, Patrick Lutz8, Vitor Costa9, Nicolas Sirvent10, Pierre Rohrlich11, Martine Munzer12, Maryline Poiree13, Patrick Boutard14, 

Frédéric Millot15, Dominique Plantaz16, Philip Maes17, Claire Hoyoux18, Hélène Cavé19, Yves Bertrand20 and Yves Benoit1

1 Department of Pediatric Hematology-Oncology, Ghent University Hospital, Ghent, Belgium; 2 EORTC Headquarters, Brussels, Belgium;  
3 Department of Pediatric Hematology-Oncology, Children’s University Hospital, Brussels, Belgium; 4 Department of Pediatric Hematology- 

Oncology, CHRU, Lille, France; 5 Department of Pediatric Hematology-Oncology, CHU-Hopital Purpan, Toulouse, France; 6 Dept. of 
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Montpellier, France; 11 Pediatric Hematology Unit, CHU Jean Minjoz Hospital, Besançon, France; 12 Department of Pediatric Hematology- 

Oncology, American Memorial Hospital, Reims, France; 13 Department of Pediatric Hematology-Oncology, CHU Lenval, Nice, France;  
14 Department of Pediatric Hematology-Oncology, CHU, Caen, France; 15 Pediatric Oncology Unit, University Hospital, Poitiers, France;  
16 Department of Pediatric Oncology, University Hospital, Grenoble, France; 17 Department of Pediatrics, University Hospital Antwerp,  

Antwerp, Belgium; 18 Department of Pediatrics, CHR de la Citadelle, Liege, Belgium; 19 Department of Genetics, Robert Debré Hospital, 

APHP, Paris, France; 20 Institute of Pediatric Hematology and Oncology, University Hospital, Lyon, France


