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Introduction

1

Dear reader,

Not only do we have a new prime-minister since the last edition of this journal, but the Belgian Hematological 
Society also held it much appreciated annual meeting in Liège, at the end of last January. You’ll find the 
abstract book of this congress with the current issue of BJH.

The journal itself contains the regular topics, with -I do hope- something for everyone’s taste.  We have an 
interesting review article on musculoskeletal manifestations in paediatric ALL, and one on how to avoid 
life-threatening hypokalaemia in T-ALL.

The pharmacotherapy section is devoted to clofarabine; a trial in Von Willebrand disease is presented, and 
the haematothesis summarises intriguing work in the evolving field of immunotherapy and dendritic cells.

Apart from the abstracts of our national society, André Bosly attended the ASH meeting of 2011, and 
presents his ‘best of’.

We end with announcements, for which we ask your contribution; please keep sending us the agenda of 
events you organise in the field of haematology.  But your articles and remarks on how to improve are very 
welcome too.

I wish you enjoyable reading,

Jan Van Droogenbroeck , MD, PhD, haematologist
Editor-in-chief 

Volume 3, Issue 1, March 2012
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Introduction
Leukaemia is the most common childhood malig-
nancy accounting for 30-40% of all malignancies. 
Acute lymphoblastic leukaemia (ALL) is the most 
common subtype with a frequency up to 85% and 
a peak incidence at age 2-6 years.1 Leukaemias are 
heterogeneous in clinical presentation and course. 
Due to excessive clonal proliferation of leukaemic 
blasts and their impaired differentiation, normal 
haematopoiesis is disrupted and results in bone 
marrow failure. Hence, patients characteristically are 
presented with signs and symptoms such as pallor, 
fever, anorexia, lethargy, lymphadenopathy, organo-
megaly and variable haematological abnormalities 

(anaemia, thrombocytopenia, leukopaenia/leuko-
cytosis and circulating blasts). Moreover, a third of 
paediatric patients with ALL initially are presented 
with complaints associated with the musculoskel-
etal system.2,3 Sometimes these manifestations are 
the only symptoms at presentation and therefore 
may mask ALL when peripheral blood changes are 
subtle or even absent. In the literature, several re-
ports can be found in which musculoskeletal mani-
festations (MSM) and near normal haematological 
variables are associated with immunophenotypes 
consistent with precursor-B-ALL.2,4-11

Localised or diffuse bone pain, limping, arthritis, 
myalgia and failing to use an extremity are the most 

Musculoskeletal manifestations in 
children with acute lymphoblastic 
leukaemia
H. Mulder, N. Herregods, V. Mondelaers, Y. Benoit, B. De Moerloose

Acute lymphoblastic leukaemia (ALL) is the most common kind of childhood malignancy. 
Although the vast majority of patients are presented with medullary signs and symptoms 
such as an abnormal blood count, about one third will initially be presented with musculo-
skeletal complaints (with or without radiological abnormalities) as the only apparent abnor-
mality. These skeletal manifestations in ALL are not pathognomonic and may mimic several 
orthopaedic conditions, such as juvenile rheumatoid arthritis, osteomyelitis, septic arthritis 
and transient synovitis. This may therefore contribute to a delay in diagnosis, resulting in 
higher morbidity and mortality rates. However, musculoskeletal manifestations in leukaemia 
are usually associated with a precursor-B-ALL and have a good prognosis.
The purpose of this review is to highlight the diagnostic pitfalls in this type of ALL. ALL 
should always be considered as a differential diagnosis in any child with unexplained or 
persistent bone pain and a bone marrow examination is highly recommended when steroid 
therapy is being considered. 
(Belg J Hematol 2012;3:3-11)
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Ambulant: 1170,23 €
Hospital: 1163,12 €

More than 1 year overal survival benefit with vMP coMPared to MP
VMP resulted in a substantial overall survival (OS) benefit vs MP1:
 – 13.3-month increase in median OS after 5 year follow-up

– VMP (56,4 months) vs MP (43,1 months)
Overall survival benefit was seen1:
 – across patient subgroups
 – regardless of extensive subsequent therapy
No increased risk of second primary malignancies (SPMs) was identified with VMP or MP 
vs expected background rates.1

References: 1. San Miguel, JF et al. Abstract 476 presented at the 53rd American Society of Hematology Annual Meeting; December 10-13, 2011. San Diego, USA
MP = Melphalan + Prenison
VMP = Velcade + Melphalan + Prednison
VISTA = Velcade as Initial Standard Therapy in Multiple Myeloma (patient population: newly-diagnosed, elderly patients not-eligible for a stem cell transplant)

NAAM VAN HET GENEESMIDDEL: VELCADE 3,5 mg poeder voor oplossing voor injectie c.q. VELCADE 1 mg poeder voor oplossing voor injectie. • KWALITATIEVE EN 
KWANTITATIEVE SAMENSTELLING: Elke injectieflacon bevat 3,5 mg bortezomib (als mannitolboronaatester) c.q. elke injectieflacon bevat 1 mg bortezomib (als 
mannitolboronaatester). Na reconstitutie bevat 1 ml oplossing voor injectie 1 mg bortezomib. • FARMACEUTISCHE VORM: Poeder voor oplossing voor injectie. Witte tot gebroken 
witte massa of poeder. Therapeutische indicaties: VELCADE is in combinatie met melfalan en prednison geïndiceerd voor de behandeling van patiënten met niet eerder behandeld 
multipel myeloom, die niet in aanmerking komen voor een hooggedoseerde chemotherapie met een beenmergtransplantatie. VELCADE is geïndiceerd als monotherapie voor de 
behandeling van progressief multipel myeloom bij patiënten, die minstens 1 eerdere behandeling hebben gehad en die reeds een beenmergtransplantatie ondergaan hebben of die 
hiervoor niet in aanmerking komen. Dosering en wijze van toediening: De behandeling moet worden geïnitieerd en het geneesmiddel worden toegediend onder supervisie van een 
arts die bevoegd is tot en ervaring heeft met het gebruik van chemotherapeutica. Dosering bij monotherapie: De aanbevolen startdosering van bortezomib is 1,3 mg/m2 
lichaamsoppervlakte twee keer per week gedurende twee weken (toediening op dag 1, 4, 8 en 11), gevolgd door een 10-daagse rustperiode (dag 12-21). Deze periode van drie 
weken wordt beschouwd als één behandelingscyclus. Tussen opeenvolgende doses van VELCADE moet minstens 72 uur zitten. Aanbevolen wordt om patiënten met een bewezen 
complete remissie te behandelen met 2 additionele VELCADE-cycli na het vaststellen van de complete remissie. Ook wordt aanbevolen om responderende patiënten die geen 
complete remissie bereiken in totaal met 8 VELCADE-cycli te behandelen. Er zijn momenteel slechts weinig gegevens beschikbaar over herbehandeling met VELCADE. 
Dosisaanpassingen tijdens behandeling en hernieuwde start van de behandeling bij monotherapie: De VELCADE-behandeling moet worden uitgesteld als niet-hematologische graad-
3-toxiciteit optreedt of hematologische graad-4-toxiciteit, met uitzondering van neuropathie, zoals hieronder wordt toegelicht. Wanneer de symptomen van de toxiciteit zijn 
verdwenen, mag weer met de behandeling worden begonnen, zij het met een 25% lagere dosis (1,3 mg/m2 verlaagd tot 1,0 mg/m2; 1,0 mg/m2 verlaagd tot 0,7 mg/m2). Als de 
toxiciteit niet verdwijnt of als de symptomen bij de laagste dosis terugkeren, moet worden overwogen met VELCADE te stoppen, tenzij het voordeel van de behandeling duidelijk 
opweegt tegen het risico. Neuropathische pijn en/of perifere neuropathie: Patiënten die bortezomib-gerelateerde neuropathische pijn en/of perifere neuropathie krijgen, moeten 
worden behandeld zoals aangegeven in Tabel. Patiënten met reeds bestaande, ernstige neuropathie 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 (paresthesie, zwakte en/of uitval van reflexen) zonder pijn of functieverlies Geen

Graad 1 met pijn of graad 2 (interfererend met het functioneren maar niet met de activiteiten van het 
dagelijkse leven)

Verlaag VELCADE tot 1,0 mg/m2

Graad 2 met pijn of graad 3 (interfererend met de activiteiten van het dagelijkse leven) 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 en 
het behandelschema van twee naar één keer per week wordt gebracht.

Graad 4 (sensorische neuropathie die leidt tot invaliditeit of motorische neuropathie die 
levensbedreigend is of leidt tot verlamming) en/of ernstige autonome neuropathie

Stoppen met VELCADE

* Op basis van doseringsaanpassingen tijdens Fase-II- en III-studies bij multipel myeloom en postmarketingervaring

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 
behandelingscyclus. 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 
(zie Tabel 2).

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 behandelings cyclus. 
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 werden nog niet vastgesteld. Dosering bij combinatietherapie: VELCADE (bortezomib) wordt toegediend in combinatie met oraal melfalan 
en oraal prednison in negen behandelingscycli van telkens zes weken, zoals getoond in Tabel 3. In cycli 1-4 wordt VELCADE tweemaal per week toegediend (dagen 1, 4, 8, 11, 22, 
25, 29 en 32). In cycli 5 9 wordt VELCADE éénmaal per week toegediend (dagen 1, 8, 22 en 29). Melfalan en prednison dienen beide oraal te worden gegeven op dag 1, 2, 3 en 4 
van de eerste week van elke cyclus.

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: De 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. Contra-indicaties: Overgevoeligheid voor bortezomib, borium of een van de hulpstoffen. Acute 
diffuse infiltratieve pulmonale en pericardiale aandoening. Bijwerkingen: 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, reversibel posterieur leuko-encefalopathisch syndroom (RPLS), acute diffuse infiltratieve longaandoeningen en zelden autonome neuropathie. Onderstaande 
bijwerkingen hebben volgens de onderzoekers minstens een mogelijke of waarschijnlijke causale relatie met VELCADE. Ze werden waargenomen tijdens vijf niet-vergelijkende 
Fase-II-studies en 1 vergelijkende Fase-III-studie (met VELCADE versus dexamethason) bij 663 patiënten met gerecidiveerd of refractair multipel myeloom. Van deze patiënten 
kregen er 331 VELCADE als enig geneesmiddel. De veiligheidsdatabase bevat gegevens van patiënten met multipel myeloom of B-cel-lymfatische leukemie (CLL). Bovendien bevat 
deze tabel bijwerkingen uit post-marketing meldingen* waarbij de frequentiecategorie is geschat op basis van de gegevens over bijwerkingen bij 2017 patiënten uit klinische studies 

(waaronder de patiënten uit de 6 hierboven beschreven studies). Deze patiënten zijn afkomstig van door het bedrijf gesponsorde studies met VELCADE en kregen een dosis van 1,3 
mg/m2 als enig chemotherapeuticum of in combinatie met dexamethason, bij multipel myeloom (1995 patiënten), of bij B-cel chronische lymfatische leukemie (22 patiënten). De 
ongewenste reacties 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. Bijwerkingen bij patiënten met gerecidiveerd/refractair multipel 
myeloom: Infecties en parasitaire aandoeningen: Zeer vaak: herpes zoster (ook de gedissemineerde vorm); Vaak: longontsteking, bronchitis, sinusitis, nasofaryngitis, herpes 
simplex; Soms: septische shock*, sepsis, herpes-meningo-encefalitis*, bacteriëmie, pneumokokkenpneumonie, bronchopneumonie, infecties van de bovenste en de onderste 
luchtwegen, kathetergerelateerde infectie, pleurale infectie, Haemophilus-infectie, cytomegalovirusinfectie, influenza, infectieuze mononucleose, varicella, infectie van de 
urinewegen, gastro-enteritis, Candida-infectie, schimmelinfectie, post-herpetische neuralgie, orale candidose, blefaritis, infectie. Neoplasmata, benigne en maligne (inclusief 
cysten en poliepen): Soms: tumorlysissyndroom. Bloed- en lymfestelselaandoeningen: Zeer vaak: trombocytopenie, neutropenie, anemie; Vaak: leukopenie, lymfopenie; Soms: 
pancytopenie, febriele neutropenie, hemolytische anemie, trombocytopenische purpura, lymfadenopathie. Immuunsysteemaandoeningen: Soms: angio-oedeem*, 
overgevoeligheid, immuuncomplexgemedieerde overgevoeligheid, mogelijk immuuncomplexgemedieerde reacties zoals serumziekte-achtige reacties, polyartritis met huiduitslag 
en proliferatieve glomerulonefritis. Endocriene aandoeningen: Soms: onaangepaste secretie van het antidiuretisch hormoon (ADH). Voedings- en stofwisselingsstoornissen: 
Zeer vaak: verminderde eetlust; Vaak: dehydratie, hypokaliëmie, hyperglykemie; Soms: hyperkaliëmie, cachexie, hypercalciëmie, hypocalciëmie, hypernatriëmie, hyponatriëmie, 
hypoglykemie, hyperurikemie, vitamine B12- deficiëntie, toegenomen eetlust, hypomagnesiëmie, hypofosfatemie. Psychische stoornissen: Vaak: verwardheid, depressie, 
slapeloosheid, angst; Soms: agitatie, delirium, hallucinaties, rusteloosheid, stemmingsschommelingen, veranderingen van de geestestoestand, slaapstoornissen, geïrriteerdheid, 
abnormale dromen. Zenuwstelselaandoeningen: Zeer vaak: perifere neuropathie, perifere sensorische neuropathie, paresthesie, hoofdpijn; Vaak: polyneuropathie, verergerde 
perifere neuropathie, duizeligheid (exclusief vertigo), smaakstoornis, gevoelsstoornis, hypo-esthesie, tremor; Soms: encefalopathie*, reversibel posterieur leuko-
encefalopathiesyndroom*, paraplegie, intracraniale bloeding, subarachnoïdale bloeding, convulsies, perifere motorische neuropathie, syncope, paresis, aandachtsstoornis, 
verhoogde activiteit, smaakverlies, slaperigheid, migraine, cognitieve stoornis, schokkende bewegingen, orthostatische duizeligheid, ischias, mononeuropathie, spraakstoornis, 
rustelozebenensyndroom; Zelden: autonome neuropathie*. Oogaandoeningen: Vaak: wazig zien, pijn aan de ogen; Soms: oogbloeding, abnormaal zien, droge ogen, conjunctivitis, 
oogafscheiding, fotofobie, oogirritatie, toegenomen traanproductie, conjunctieve hyperemie, zwelling van het oog; Zelden: herpes zoster ophthalmicus*. Evenwichtsorgaan- en 
ooraandoeningen: Vaak: vertigo; Soms: doofheid, tinnitus, verminderd gehoor, gehoorstoornis. Hartaandoeningen: Soms: harttamponade*, cardiopulmonale stilstand*, 
hartstilstand, cardiogene shock, myocardinfarct, angina pectoris, onstabiele angina, ontstaan van of verergering van congestief hartfalen, hartfalen, ventriculaire hypokinesie, 
pulmonaal oedeem en acuut pulmonaal oedeem, sinusstilstand, volledig atrioventriculair block, tachycardie, sinustachycardie, supraventriculaire tachycardie, aritmie, 
atriumfibrillatie, hartkloppingen; Zelden: opnieuw ontstaan van een verminderde linkerventrikel-ejectiefractie, pericarditis*, ventriculaire aritmie*, ventriculaire tachycardie*. 
Bloedvataandoeningen: Vaak: hypotensie, orthostatische en posturale hypotensie, aderontsteking, hematoom, hypertensie; Soms: hersenbloeding, vasculitis, cerebrovasculair 
accident, pulmonale hypertensie, petechiae, ecchymosen, purpura, aderverkleuring, opgezette ader, wondbloeding, overmatig blozen, warmteopwellingen. Ademhalingsstelsel-, 
borstkas- en mediastinumaandoeningen: Zeer vaak: dyspneu; Vaak: inspanningsgerelateerde dyspneu, neusbloeding, hoesten, rinorroe; Soms: respiratoir falen*, pneumonitis*, 
longembolie*, pulmonale hypertensie*, interstitiële pneumonie*, acute diffuse infiltratieve longaandoening*, pulmonale alveolaire bloeding*, ademstilstand, hypoxie, longstuwing, 
pleurale effusie, astma, respiratoire alkalose, tachypneu, piepende ademhaling, nasale congestie, heesheid, rinitis, hyperventilatie, orthopneu, borstwandpijn, sinuspijn, beklemd 
gevoel in de keel, productieve hoest; Zelden: acute respiratory distress syndrome (ARDS)*, perifere embolie*. Maagdarmstelselaandoeningen: Zeer vaak: braken, diarree, nausea, 
obstipatie; Vaak: buikpijn, stomatitis, dyspepsie, niet-gevormde ontlasting, pijn in de bovenbuik, flatulentie, opgezette buik, hik, mondulcera, faryngolaryngeale pijn, droge mond. 
Soms: ischemische colitis*, acute pancreatitis, paralytische ileus, colitis geassocieerd met antibiotica, colitis, braken van bloed, bloederige diarree, gastro-intestinale bloeding, 
rectale bloeding, enteritis, slikstoornis, abdominaal ongemak, boeren, motiliteitsstoornis van het maagdarmkanaal, orale pijn, kokhalzen, gewijzigd ontlastingspatroon, pijn aan de 
milt, oesofagitis, gastritis, gastro-oesofageale reflux, gastro-intestinale pijn, tandvleesbloeding, tandvleespijn, hiatus hernia, spastisch colon, petechiën van orale mucosa, 
verhoogde speekselafscheiding, beslagen tong, verkleuring van de tong, fecale impactie. Lever- en galaandoeningen: Soms: hepatitis, hepatische bloeding, hypoproteïnemie, 
hyperbilirubinemie; Zelden: leverfalen*. Huid- en onderhuidaandoeningen: Zeer vaak: huiduitslag; Vaak: periorbitaal oedeem, urticaria, jeukende huiduitslag, jeuk, erytheem, 
verhoogde zweetproductie, droge huid, eczeem; Soms: stevens-johnsonsyndroom*, toxische epidermale necrolyse*, erythemateuze huiduitslag, lichtgevoeligheidsreactie, kneuzing, 
gegeneraliseerde jeuk, maculaire huiduitslag, pukkelvormige huiduitslag, psoriasis, gegeneraliseerde huiduitslag, ooglidoedeem, oedeem ter hoogte van het gelaat, huidontsteking, 
alopecia, nagelstoornis, huidverkleuring, atopische huidontsteking, abnormale haartextuur, warmte-uitslag, nachtzweten, drukwonden, ichthyose, huidnoduli; Zelden: acute febriele 
neutrofiele dermatose (sweetsyndroom)*, vasculitische huiduitslag (waaronder leukocytoclastische vasculitis)*. Skeletspierstelsel- en bindweefselaandoeningen: Zeer vaak: 
myalgie; Vaak: spierzwakte, skeletspierpijn, pijn in de ledematen, spierkrampen, artralgie, botpijn, rugpijn, perifere zwelling; Soms: spierspasmen, spiertrekkingen of gevoel van 
zwaarte, spierstijfheid, gewrichtszwelling, gewrichtsstijfheid, pijn in de bilstreek, zwelling, pijn in de kaak. Nier- en urinewegaandoeningen: Vaak: nierinsufficiëntie, dysurie; Soms: 
acuut nierfalen, nierfalen, oligurie, nierkolieken, hematurie, proteïnurie, urineretentie, frequente mictie, mictieproblemen, lendepijn, urinaire incontinentie, mictiedrang. 
Voortplantingsstelsel- en borstaandoeningen: Soms: pijn aan de testis, erectiestoornissen. Algemene aandoeningen en toedieningsplaatsstoornissen: Zeer vaak: vermoeidheid, 
pyrexie; Vaak: asthenie, zwakte, lethargie, rigor, malaise, griepachtige verschijnselen, perifeer oedeem, pijn op de borst, pijn, oedeem; Soms: vallen, mucosabloeding, mucositis, 
neuralgie, aderontsteking op de injectieplaats, ontsteking door extravasatie, gevoeligheid, erytheem op de injectieplaats, koudegevoel, drukgevoel op de borst, ongemakkelijk gevoel in 
de borst, pijn in de lies, beklemd gevoel in de borst. Onderzoeken: Vaak: gewichtsvermindering, verhoogd bloedlactaatdehydrogenase; Soms: verhoogd alanineaminotransferase, 
verhoogd aspartaataminotransferase, verhoogd bloedbilirubine, verhoogd bloedalkalisch fosfatase, verhoogd bloedcreatinine, verhoogd bloedureum, verhoogd 
gammaglutamyltransferase, verhoogd bloedamylase, abnormale leverfunctietests, verminderd aantal rode bloedcellen, verminderd aantal witte bloedcellen, verlaagd 
bloedbicarbonaatgehalte, onregelmatige hartfrequentie, toename van C-reactief proteïne, verlaagd bloedfosfaat, toename van het lichaamsgewicht. Letsels en intoxicaties: Soms: 
kathetergerelateerde complicaties, pijn na de verrichting, bloeding na de verrichting, brandwonden. (*Uit post-marketing meldingen). Samenvatting van veiligheidsgegevens bij patiënten 
met niet eerder behandeld multipel myeloom: De volgende tabel 6 geeft de veiligheidsgegevens bij 340 patiënten met niet eerder behandeld multipel myeloom die VELCADE (1,3 mg/m2) 
kregen toegediend in combinatie met melfalan (9 mg/m2) en prednison (60 mg/m2) in een prospectieve Fase-III-studie. Het veiligheidsprofiel van patiënten behandeld met VELCADE in 
monotherapie was in het algemeen vergelijkbaar met dat van patiënten behandeld met VELCADE in combinatie met melfalan en prednison.

Tabel 5: Geneesmiddelgerelateerde bijwerkingen tijdens behandeling, gemeld bij ≥ 10% van de patiënten behandeld met VELCADE in combinatie met melfalan en prednison 

-------------- Vc+M+P -------------- ---------------- M+P ---------------

(n=340) (n=337)

Systeem/orgaanklassen volgens gegevensbank MedDRA Totaal Toxiciteitsgraad, n (%)  Totaal Toxiciteitsgraad, n (%)

  Voorkeurterm n (%) 3 ≥ 4 n (%) 3 ≥ 4
Infecties en parasitaire aandoeningen

  Herpes zoster 39 (11) 11 (3) 0 9 (3) 4 (1) 0

Bloed- en lymfestelselaandoeningen

  Trombocytopenie 164 (48) 60 (18) 57 (17) 140 (42) 48 (14) 39 (12)

  Neutropenie 160 (47) 101 (30) 33 (10) 143 (42) 77 (23) 42 (12)

  Anemie 109 (32) 41 (12) 4 (1) 156 (46) 61 (18) 18 (5)

  Leukopenie 108 (32) 64 (19) 8 (2) 93 (28) 53 (16) 11 (3)

  Lymfopenie 78 (23) 46 (14) 17 (5) 51 (15) 26 (8) 7 (2)

Voedings- en stofwisselingsstoornissen

  Anorexie 64 (19) 6 (2) 0 19 (6) 0 0

Psychische stoornissen

  Slapeloosheid 35 (10) 1 (< 1) 0 21 (6) 0 0

Zenuwstelselaandoeningen

  Perifere neuropathie 156 (46) 42 (12) 2 (1) 4 (1) 0 0

  Neuralgie 117 (34) 27 (8) 2 (1) 1 (< 1) 0 0

  Paresthesie 42 (12) 6 (2) 0 4 (1) 0 0

Maagdarmstelselaandoeningen

  Nausea 134 (39) 10 (3) 0 70 (21) 1 (< 1) 0

  Diarree 119 (35) 19 (6) 2 (1) 20 (6) 1 (< 1) 0

  Braken 87 (26) 13 (4) 0 41 (12) 2 (1) 0

  Obstipatie 77 (23) 2 (1) 0 14 (4) 0 0

  Pijn in de bovenbuik 34 (10) 1 (< 1) 0 20 (6) 0 0

Huid- en onderhuidaandoeningen

  Huiduitslag 38 (11) 2 (1) 0 7 (2) 0 0

Algemene aandoeningen en toedieningsplaatsstoornissen

  Vermoeidheid 85 (25) 19 (6) 2 (1) 48 (14) 4 (1) 0

  Asthenie 54 (16) 18 (5) 0 23 (7) 3 (1) 0

  Pyrexie 53 (16) 4 (1) 0 19 (6) 1 (< 1) 1 (< 1)

Reactivatie van het herpes zoster-virus: Bij patiënten die worden behandeld met VELCADE, moet antivirale profylaxe worden overwogen. In de Fase-III-studie bij patiënten met niet 
eerder behandeld multipel myeloom, was de totale incidentie van reactivatie van het herpes zoster-virus groter bij patiënten behandeld met Vc+M+P dan bij patiënten behandeld 
met M+P (respectievelijk 14% vs. 4%). 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. Aard 
en inhoud van de verpakking: Type I glazen injectieflacon van 5 ml met een grijze broombutylstop en een aluminiumafsluiting, met een groene dop. De injectieflacon is verpakt in 
een doorzichtige blisterverpakking die bestaat uit een schaaltje met een deksel. Verpakking met 1 injectieflacon voor eenmalig gebruik. Niet alle genoemde verpakkingsgrootten 
worden in de handel gebracht. • 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/1/04/274/002. • AFLEVERINGSWIJZE: Geneesmiddel op medisch voorschrift. • DATUM VAN 
HERZIENING VAN DE TEKST: 24/08/2011. Meer informatie is beschikbaar op verzoek.

WWW.MYELOMACARE.BE

Janssen-Cilag NV

53419-4Vel_advA4BHS_BEnl.indd   1 24-02-12   11:45



Review Hematology

Belgian Journal of Hematology			   Volume 3, Issue 1, March 2012

Introduction
Acute leukaemia is the most common cancer in 
childhood and represents one third of all cancers 
in children younger than 16 years. Acute lympho-
blastic leukaemia (ALL) represents 75-80% of all 
acute leukaemia in children. T-cell ALL, in particu-
lar, is characterised by high leukocytosis (>50x109/l 
white blood cells (WBC)) and a high number of 
blasts in the peripheral blood and bone marrow at 
diagnosis.1

Tumour lysis syndrome is a well-known severe 
complication caused by rapid and massive break-
down of tumour cells. It occurs most frequently 
in patients with rapidly proliferating haematologic 
malignancies, such as ALL with high tumour load 
(>100x109/l WBC). Usually, this complication is 
seen after the initiation of cytotoxic therapy, but 

spontaneous tumour lysis may occur. The massive 
release of intracellular contents overwhelms the 
normal homeostatic mechanism and causes hyper-
uricaemia, hyperkalaemia, hyperphosphataemia and 
hypocalcaemia. These metabolic abnormalities, but 
mainly hyperkalaemia, can lead to morbidity and 
mortality due to cardiac arrhythmias, kidney failure 
and convulsions. Hence, a rapid and adequate treat-
ment of this complication is required.2 In patients 
with extreme hyperleukocytosis, pseudohyperkalae-
mia is also described. It is defined by a false elevation 
in serum or plasma potassium levels not reflecting 
in vivo potassium values.3,4,5,6 Yet, early detection of 
this phenomenon is mandatory to prevent unneces-
sary intensive therapy and serious consequences of 
iatrogenic hypokalaemia.
In this article we describe two patients with T-cell 
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Pseudohyperkalaemia in T-ALL: 
how to avoid life-threatening hypo-
kalaemia 
N. Reynaert, V. Labarque, A. Uyttebroeck, E. Levtchenko, M. Renard

Tumour lysis syndrome is a well-known life-threatening complication in children with acute 
leukaemia and hyperleukocytosis. It is characterised by hyperkalaemia but it should be dis-
tinguished from pseudohyperkalaemia. Various underlying factors for this phenomenon of 
pseudohyperkalaemia have been suggested. Here, we describe two children with T-cell 
acute lymphoblastic leukaemia who presented with hyperleukocytosis and hyperkalaemia, 
in whom the diagnosis of pseudohyperkalaemia was made. We demonstrate that in extreme 
leukocytosis the use of a vacuum system, pneumatic transport, and sample centrifugation 
contribute all together to pseudohyperkalaemia. As the leukocyte count decreases, plasma 
potassium levels are more reliable. Based on our results we suggest to measure potassium 
in a whole blood sample immediately brought to the laboratory for minimising false results 
due to ex vivo cell lysis.
(Belg J Hematol 2012;3:12-6)
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*AmBisome est indiqué pour le traitement des mycoses systémiques sévères causées par Candida Albicans ou Aspergillus spp. et pour le traitement des 
mycoses suspectées chez les patients neutropéniques fébriles.

DENOMINATION DU MEDICAMENT: AmBisome 50 mg, poudre pour solution à diluer pour perfusion. COMPOSITION QUALITATIVE ET QUANTITATIVE. Chaque fl acon contient comme principe actif 50 
mg d’amphotéricine B (50.000 unités), encapsulée dans des liposomes. Après reconstitution, la solution à diluer contient 4 mg/ml d’amphotéricine B. Pour la liste complète des excipients, voir rubrique 
6.1. FORME PHARMACEUTIQUE. Poudre pour solution à diluer pour perfusion. AmBisome est une poudre stérile lyophilisée pour solution à diluer de dispersion liposomale pour perfusion. AmBisome est 
une barre ou une poudre lyophilisée jaune. Après reconstitution avec de l’eau pour injection, la solution à diluer est une dispersion jaune translucide. DONNEES CLINIQUES. Indications thérapeutiques. 
AmBisome est destiné au traitement des formes graves de mycoses systémiques et/ou profondes des patients ne répondant pas à l’amphotéricine B conventionnelle ou des patients représentant une 
contre-indication à l’administration de celle-ci due à l’existence de lésions rénales.  AmBisome est également indiqué pour le traitement des mycoses suspectées chez les patients neutropéniques 
fébriles. Les mycoses traitées avec succès par AmBisome sont notamment les suivantes: candidiase diffuse, aspergillose, mucormycose, mycétome chronique et méningite cryptococcique. Am-
Bisome serait également effi cace dans le traitement des mycoses suivantes: blastomycose nord américaine, coccidiodomycose, histoplasmose, mucormycose provoquée par certaines espèces de 
la génération Mucor, Rhizopus, Absidia, Entomophthora, Basidiobolus, et sporotrichose due à Sporothrix schenckii. Ce médicament ne peut être utilisé pour le traitement des infections mycotiques 
banales, cliniquement imprécis ou vagues, qui donnent, uniquement, des tests cutanés ou sérologiques positifs. Posologie et mode d’administration. Adultes: AmBisome est administré par perfusion 
intraveineuse pendant une période de 30 à 60 minutes. La concentration recommandée s’élève de 0,2 mg/ml à 2,0 mg/ml d’amphotéricine B sous la forme d’AmBisome. La posologie doit être 
adaptée aux besoins spécifi ques de chaque patient. On débute généralement le traitement par une dose journalière de 1 mg/kg de poids corporel qui, au besoin, peut être portée progressivement 
à 3 mg/kg de poids corporel.  La posologie recommandée pour le traitement des mycoses suspectées chez les patients neutropéniques fébriles est de 3 mg/kg/jour. La méthode standard consiste 
à porter progressivement la dose cumulée de 1 à 3 g d’amphotéricine B sous la forme d’AmBisome sur une période de 3 à 4 semaines. Patients pédiatriques: Des infections mycotiques systémiques 
chez des patients pédiatriques ont été traitées avec succès par AmBisome, sans que des événements indésirables inhabituels ne soient rapportés. Les patients pédiatriques ont reçu de l’AmBisome 
à des doses comparables à celles utilisées chez l’adulte sur base du poids corporel en kilos. Patients âgés: Les données disponibles concernant le traitement des patients âgés sont insuffi santes pour 
permettre des recommandations spécifi ques chez ce groupe de patients. Cependant, aucune donnée n’indique que les patients âgés devraient être traités avec une posologie différente. Insuf-
fi sance rénale: AmBisome a été administré avec succès à un grand nombre de patients avec insuffi sance rénale préexistante à des doses de départ allant de 1 à 3 mg/kg/jour dans le cadre d’essais 
cliniques et aucun ajustement de la dose ou de la fréquence d’administration a été requis. Contre indications AmBisome est contre-indiqué chez les patients ayant présenté une hypersensibilité à l’un  
de ses constituants. Effets indésirables. En général,  les effets indésirables d’AmBisome ont été comparables à ceux de l’amphotéricine B  conventionnelle, mais moins fréquents et moins graves. De la 
fi èvre et des frissons sont les réactions liées à la perfusion les plus fréquentes possibles lors de la première administration d’AmBisome, lorsqu’aucune prémédication n’a été administrée pour prévenir 
ces réactions. Au cours de deux études comparatives en double aveugle, une incidence signifi cativement plus faible des réactions liées à la perfusion a été notée chez les patients traités avec Am-
Bisome par rapport aux patients traités avec l’amphotéricine B conventionnelle ou l’amphotéricine B en complexe lipidique. Les réactions moins fréquentes liées à la perfusion peuvent comprendre 
l’un ou plusieurs des symptômes suivants: douleurs au dos et/ou douleurs ou compressions thoraciques, dyspnée, bronchospasmes, fl ush, tachycardie et hypotension. Ces symptômes ont disparu 
rapidement après l’interruption de la perfusion. Ces réactions ne devraient pas survenir lors de chaque dose ultérieure ou lorsque la perfusion est administrée avec un débit plus lent (sur 2 heures) 
(voir rubrique 4.4 Mises en garde spéciales et précautions particulières d’emploi en ce qui concerne la prévention ou le traitement de ces réactions). Une néphrotoxicité apparaît, jusqu’à un certain 
degré, chez la plupart des patients recevant de l’ amphotéricine B conventionnelle par voie intraveineuse. Dans deux essais en double aveugle, l’incidence de la néphrotoxicité liée à AmBisome 
(mesurée par une augmentation de la créatininémie de plus de 2 fois les valeurs de départ), est environ la moitié de celle rapportée pour l’amphotéricine B conventionnelle ou l’amphotéricine B en 
complexe lipidique. Les effets indésirables suivants ont été attribués à AmBisome. L’incidence est basée sur une analyse des données regroupées de 688 patients traités par AmBisome dans le cadre 
d’essais cliniques. Les effets indésirables sont listés ci-dessous par classes de systèmes d’organes du corps selon la nomenclature MedDRA en fonction de leur fréquence.

Les fréquences sont défi nies comme suit: 
très fréquent  ≥ 10%
fréquent  ≥ 1% et < 10%
peu fréquent ≥ 0,1% et < 1%

AFFECTIONS HEMATOLOGIQUES ET DU SYSTEME LYMPHATIQUE. Peu fréquent: thrombocytopénie. AFFECTIONS DU SYSTEME IMMUNITAIRE. Peu fréquent: réactions anaphylactoïdes. TROUBLES DU 
METABOLISME ET DE LA NUTRITION. Très fréquent: hypokaliémie. Fréquent: hypomagnésémie, hypocalcémie, hyperglycémie, hyponatrémie. AFFECTIONS DU SYSTEME NERVEUX. Fréquent: maux de 
tête. Peu fréquent: convulsions. AFFECTIONS CARDIAQUES. Fréquent: tachycardie. AFFECTIONS VASCULAIRES. Fréquent: vasodilatation, fl ush, hypotension. AFFECTIONS RESPIRATOIRES, THORACIQUES 
ET MEDIASTINALES. Fréquent: dyspnée. Peu fréquent: bronchospasmes. AFFECTIONS GASTRO-INTESTINALES. Très fréquent: nausées, vomissements. Fréquent: diarrhées, douleurs abdominales. AF-
FECTIONS HEPATOBILIAIRES. Fréquent: tests de la fonction hépatique anormaux (hyperbilirubinémie, augmentation de la phosphatase alcaline et des transaminases). AFFECTIONS DE LA PEAU ET DU 
TISSU SOUS-CUTANE. Fréquent: rash. AFFECTIONS MUSCULO-SQUELETTIQUES ET SYSTEMIQUES. Fréquent: douleurs au dos. TROUBLES GENERAUX ET ANOMALIES AU SITE . ’ADMINISTRATION. Très fréquent: 
fi èvre, frissons. Fréquent: douleurs thoraciques. AFFECTIONS DU REIN ET DES VOIES URINAIRES. Fréquent: augmentation de la créatinine et de l’urée sanguine. Outre ceux rapportés au cours des essais 
cliniques, les effets indésirables possibles suivants ont été observés après l’introduction d’AmBisome sur le marché: AFFECTIONS VASCULAIRES. Fréquence indéterminée: hypertension. AFFECTIONS DU 
SYSTEME IMMUNITAIRE. Fréquence indéterminée: réactions anaphylactiques, hypersensibilité. AFFECTIONS DE LA PEAU ET DU TISSU SOUS-CUTANE. Fréquence indéterminée: œdème angioneurotique. 
AFFECTIONS DU REIN ET DES VOIES URINAIRES. Fréquence indéterminée: insuffi sance rénale. Une altération de la fonction rénale est fréquente chez les patients sous amphotéricine B conventionnelle. 
Le taux de fi ltration glomérulaire est presque toujours diminué (jusqu’à 40%) au début du traitement. Il reste abaissé durant toute la période du traitement chez la plupart des patients. Une augmen-
tation des substances sanguines normalement éliminées dans les urines, comme la créatinine et l’urée, est également observée. Une altération permanente de la fonction rénale après la fi n du 
traitement est observée occasionnellement. L’hypokaliémie due à une acidose rénale peut survenir chez environ 20% des patients. L’anémie est fréquente chez les patients sous amphotéricine B 
conventionnelle. Les changements dans la numération sanguine sont normalement réversibles après la fi n du traitement. Une perte temporaire de l’ouie, un tinnitus, des troubles visuels et une vision 
en double ont été notés dans de rares cas durant le traitement avec l’amphotéricine B conventionnelle. Une hypertension, une hypotension, une arythmie cardiaque et un arrêt cardiaque ont été 
observés dans de rare cas suite à une perfusion d’amphotéricine B conventionnelle. TITULAIRE DE L’AUTORISATION DE MISE SUR LE MARCHE. Gilead Sciences International Ltd, Granta Park, Abington, 
Cambridgeshire, CB21 6GT, Royaume-Uni. NUMERO D’AUTORISATION DE MISE SUR LE MARCHE, BE166257. STATUT LEGAL DE DELIVRANCE. Sur prescription médicale. Prix public: €126,65 (pour un fl acon 
d’injection - conditionnement: boîte de 10 fl acons)
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Introduction
Clofarabine is a second-generation nucleoside 
analogue and is structurally related to fludarabine 
and cladribine which are widely used in the 
treatment of lymphoproliferative disorders.1 The 
drug has been rationally designed in an attempt to 
combine the therapeutic qualities and overcome 
the toxic limitations of its congeners. Although 
developed in the 1980’s, there has been little 
interest in its development until 1993 when the 
first preclinical and animal studies were initiated at 
MD Anderson Cancer Center. Human phase I trials 
took off in 1998 and the drug was approved by 
the Food and Drug Administration (FDA) in 2004 
for treatment of relapsed and refractory ALL in 
children and adolescents up to the age of 21 years. 
Approval by the European Medicines Agency (EMA) 
followed in 2006. Clofarabine has been reimbursed 
in Belgium for patients ≤21 years with relapsed 
or refractory ALL having received two or three 
preceding regimens respectively. This article reviews 
the pharmacology, toxicities and clinical efficacy of 
clofarabine.

Pharmacology: molecular structure 
and mechanism of action
Two features characterise the molecular structure 
of clofarabine [2-chloro-9-(2’-deoxy-2’-fluoro-b-d-
arabinofuranosyl)-9H-purine-6-amine; Cl-F-ara-A; 
CAFdA; 2-chloro-9-(2’-deoxy-2’-fluoro-beta-D-
arabinofuranosyl)-adenine].1 As illustrated in Figure 
1, clofarabine has a chloro-atom at the 2-position 
of the adenine ring which confers resistance to 
degradation by intracellular adenosine deaminase. 
Halogenation at the 2-position of adenine is also 
the case for fludarabine (fluor-atom) and cladribine 
(chloro-atom) which are equally resistant to 
deamination. However, in contrast to its congeners, 
clofarabine has an additional fluorine at the 
2’-position of the ribose ring. This modification 
renders the drug less susceptible to bacterial E. 
coli purine nucleoside phosphorylase in the gastro-
intestinal (GI) tract and increases its resistance to 
hydrolysis in acidic environments. Purine nucleoside 
phosphorylase may cleave the glycosidic bond 
between the ribose and purine ring of fludarabine 
and cladribine. This may lead to the production 
of a halogenated adenine which is a neurotoxic 
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Clofarabine in clinical haematology
T. Lodewyck

Clofarabine is a second-generation nucleoside analogue which has been rationally devel-
oped with the aim to combine the therapeutic qualities and avoid the toxic limitations of 
fludarabine and cladribine. Clofarabine has been reimbursed in Belgium for the treatment of 
paediatric patients up to the age of 21 years with relapsed or refractory Acute Lymphatic 
Leukaemia (ALL) after two or three preceding regimens respectively. Clinical efficacy has 
also been demonstrated in newly diagnosed and advanced Acute Myoblastic Leukaemia 
(AML). The drug is currently being investigated in several randomised trials in AML and ALL 
and as part of the conditioning regimen prior to stem cell transplantation. This article fo-
cuses on the pharmacology, toxicity and clinical efficacy of clofarabine. 
(Belg J Hematol 2012;3:17-22)
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Current Clinical Trials
(Belg J Hematol 2012;3:23)

B-Will study: National Survey of  
Von Willebrand Disease in Belgium
Von Willebrand Disease – survey – typing

Von Willebrand’s disease (VWD) is an autosomally 
inherited bleeding disorder caused by a deficiency 
or abnormality of Von Willebrand factor (VWF). 
VWF is a multimeric adhesive protein playing an 
important role in primary haemostasis by promoting 
platelet adhesion to the subendothelium at sites of 
vascular injury and platelet-platelet interactions in 
high shear-rate conditions. It is also the carrier of 
factor VIII (FVIII), thus indirectly contributing to 
the coagulation process. VWD has a prevalence of 
approximately 1% in the general population, but 
the figure for clinically relevant cases is lower (about 
100/million inhabitants). Bleeding manifestations 
are heterogeneous: mucosal bleeding is typical of all 
VWD cases but haemarthrosis and haematomas may 
also be present when FVIII levels are low. Most cases 
appear to have a partial quantitative deficiency of 
VWF (type 1 VWD) with variable bleeding tendency, 
whereas qualitative variants (type 2 VWD), due to 
disfunctional VWF, are clinically more homogeneous. 
Type 3 VWD is rare, and the patients have a moderate 
to severe bleeding diathesis because of the virtual 
absence of VWF, and a recessive pattern of inheritance. 
No data are available on the number of VWF patients 
in Belgium. VWD is frequently not diagnosed in 
milder forms of the disease and often incomplete in 
other forms. 
The B-Will study is a national survey of patients 
diagnosed with Von Willebrand’s disease in Belgium 
through university hospitals and larger regional 
hospitals: frequency, type, distribution, bleeding 
phenotype, underlying mutation. 
Patients will be asked to agree to an interview in which 
their bleeding phenotype will be established through 
the filling in of the ISTH Bleeding Score, and blood 
sampling will be done for analysis. Full laboratory 
characterisation and (sub)typing of VWD patients 
will be done at the Antwerp University Hospital with 
all available techniques, including identification of 

causative molecular abnormalities in the VWF gene. 
Furthermore, frozen plasma and DNA samples will 
be kept for further future research into VWD (VWD-
Biobank).

Patients suspected of having VWD can be included:
Type 3: VWF:Ag and VWF:RCo <5% 
Type 2: Decreased Ristocetin Induced Platelet

Aggregometry RIPA (concentration 1.2-
1.5 mg/dl) and/or VWF:RCo/VWF:Ag < 
0.7 (type 2A/2M)
or
unexplained thrombocytopenia where 
there is a suspicion of VWD and/or 
positive low concentration RIPA (0.8mg/
ml) (type 2B) 
or
all patients with VWF:CB/VWF:AG ratio 
< 0.7 (type 2A, Collagen type)
or
FVIII:c/VWF:Ag <0.5 (type 2N)

Type 1: VWF:Ag< 35% 

This study has been initiated by the Hemostasis Unit 
of the Antwerp University Hospital (UZA) (prof dr 
Alain Gadisseur) and has the support of the Belgian 
Society on Thrombosis & Hemostasis (BSTH). The 
protocol received Ethical Committee approval in 
several university and affiliated hospitals at the end 
of 2011. Interested parties can contact the principal 
investigator for more information.

For more information, please contact: 
Study coordinator: Prof dr Alain Gadisseur, MD PhD, 
Department of Hematology, 
CSL Behring Chair in Von Willebrand Disease 
(Antwerp University), Antwerp University Hospital, 
(UZA), Wilrijkstraat 10, 2650 Edegem.
T: 03 821 3779, F: 03 821 4286
e-mail alain.gadisseur@uza.be 

Hemotrials
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Introduction
During the last two decades, tremendous efforts have 
been made to improve treatment of cancer. Despite 
major advances in standard treatment, many patients 
relapse or progress after a period of time. Cancer 
immunotherapy is being extensively investigated as a 
treatment with less side-effects impacting on quality 
of life as compared to classical therapies. Dendritic 
cells (DC) are professional antigen-capturing and 
antigen-presenting cells and play a pivotal role in the 
activation of innate and adaptive immunity, as well as 
in the maintenance of peripheral tolerance.1 In 2001, 
we have reported on a novel and effective approach 
to load in vitro generated human DC with tumour-

associated antigens. A cytoplasmic non-viral gene 
delivery system was developed, based on transfection 
of in vitro  transcribed mRNA encoding the full-length 
antigen into DC by electroporation.2 This represents 
a very attractive procedure as mRNA-loaded DC have 
been shown to stimulate antigen-specific T cells in 
vitro and in vivo.3 Furthermore, it is a method of gene 
transfer that is clinically safe, as mRNA has a relatively 
short half-life, results in transient protein expression 
and lacks the potential to integrate into the host 
genome.4 
Wilms’ tumour protein 1 (WT1) was chosen as a 
target antigen. This antigen has been described by 
several authors as an immunogenic protein which 
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Development of a clinical leukaemia 
vaccine using dendritic cells loaded 
with the Wilms’ tumour (WT1) gene 
product
A. Van Driessche, V.F.I. Van Tendeloo, Z.N. Berneman

Dendritic cell (DC)-based vaccination holds promise as an adjuvant immunotherapy for 
many cancers. The Wilms’ tumour (WT1) protein is overexpressed in most types of leukaemia 
and in many solid tumours. Therefore, WT1 could be regarded as a broadly applicable 
tumour-associated antigen in DC-based immunotherapy. In this thesis, we pursued the aim 
to enhance antileukemic immune response by the activation of WT1-specific T cells. We 
developed - from bench to bedside - a therapeutic vaccine of DC loaded with WT1 for 
patients with acute myeloid leukaemia (AML). 
(Belg J Hematol 2012;3:24-6)
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1: Gene transfer in haemophilia B
The hottest topic is clearly the Nathwani abstract on 
gene transfer in haemophilia B. This phase I study 
performed in the United Kingdom (UK) utilises an 
adenoassociated virus (AAV8) capsid as vector for 
Factor IX without immunosuppression to treat six 
patients with severe haemophilia B. All patients 
responded (four have discontinued prophylaxis 
and were free of spontaneous haemorrhage and two 
increased the interval between FIX prophylaxes).
Administration by IV of vector and coagulation 
factor IX codon was well-tolerated and durable 
maintenance of 2-11% of FIX was observed. One 
patient has an increase of transaminases related to 
specific T cells against AAV8 capside. Short course 
of prednisone normalised enzymes.

2. PB and BM compared
Recombinant G-CSF mobilised peripheral blood 
(PB) is largely used instead of bone marrow (BM) 
as source of stem cells for transplantation because 
of more rapid reconstitution of haematopoiesis 
and more convenient for donor. Anasetti from 
the United States (USA) reported a prospective 
randomised trial comparing PB to BM as source 
of stem cells for allogeneic transplantation from 
unrelated donors in 550 patients. Overall survival 

was not different (51 % for PBSC, 48 % for BM, 
p = 0.288). Disease-free survival (DFS), relapse, 
non-relapse mortality, acute Graft Versus Host 
Disease (GVHD), number of hospitalisation day 
during the first year were not significally different. 
Chronic GVHD was superior for PBSC (p = 0.014) 
and graft failure was superior in BM (p = 0.002). 
By contrast, in another study in sibling donors, no 
decrease in relapse in case of PBSC was observed, 
maybe due to the low number of CML patients in 
this study, a situation where the effect of GVH to 
decrease relapse is more evident. The conclusion 
of the authors is that in a standard case, both 
sources could be used in accordance to patient/
donor preference. PBSC is preferred in case of risk 
for graft failure and high risk for severe infection 
due to 5 and 7 days faster for neutrophil and 
platelets recovery.

3. Megakaryocyte cell line
Takayama et al. from Japan were able to immortalise 
in mice a megakaryocyte cell line (MKCL) depending 
to activation by cMYC and BMI 1. This cell line can 
produce platelet in vitro and these platelets exhibit 
normal functions in vivo. Potential utilization in 
humans of these mice experiences could probably 
be restricted by economical problems.

Author: André Bosly, MD PhD, Haematology, CHU Mont-Godinne, UCL and Narilis.
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Congress News

Best of ASH
Highlights of the 53rd Annual Meeting of the American Society of Hematology (ASH) 
December 10-13, 2011, San Diego, USA

A. Bosly
 
In the plenary session of the 53rd Annual Meeting of the American Society of Hematology (ASH) 
December 10-13, 2011, San Diego, USA, six oral presentations were selected as the most  
important contributions to progress in haematology in 2011.
(Belg J Hematol 2012;3:27-8)
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April 1-4, 2012 38th Annual Meeting of the European Group for Blood
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April 12-13, 2012 13th Annual Network for Advancement of Transfusion
Alternatives (NATA) Symposium, Copenhagen, Denmark
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April 18-20, 2012 The International Haemapheresis Congress (European Society for 
Haemapheresis (ESFH) Joint Congress), The Hague, The Netherlands 

For more information please visit: www.hemaferesecongres.nl

April 20-22, 2012 European School of Haematology (ESH): ESH-EHA Scientific 
Workshop on Mesenchymal Stem Cells, Mandelieu, France

For more information please visit: www.esh.org/conferences/

April 22-25, 2012 European School of Haematology (ESH): ESH-EBMT Training 
Course on Haemopoietic Stem Cell Transplantation, Sofia, Bulgaria

For more information please visit: www.esh.org/conferences/
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Symposuim, Montreal, Canada

For more information please visit: www.ihn-org.com
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April 25-28, 2012 34th World Congress of the International Society of Hematology (ISH),
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For more information please visit: www.ishworld.org

April 26-28, 2012 Great Debates and Updates in Hematologic Malignancies,
New York, United States 

For more information please visit: www.imedex.com

May 3-5, 2012 The Thrombosis and Hemostasis Summit of North America (THSNA),
Chicago, United States. 

For more information please visit: www.thsna.org

May 9-12, 2012 25th Annual Meeting American Society of Pediatric Hematology 
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For more information please visit: www.aspho.org

May 10-13, 2012 12th European Symposium on Platelet and Granulocyte  
Immunobiology, Warsaw, Poland

For more information please visit: www.espgi2012.pl

May 21-24, 2012 25th International Symposium on Technological Innovations in 
Laboratory Hematology (ISLH), Nice, France 

For more information please visit: www.islh.org
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1Short summary of product characteristics
Name of the medicinal product: MabThera 100 mg and MabThera 500 mg concentrate for solution for infusion. Qualitative and quantitative composition: Each ml contains 10 mg of rituximab. Each single-use vial containing 
100 mg or 500 mg of rituximab. Rituximab is a genetically engineered chimeric mouse/human monoclonal antibody representing a glycosylated immunoglobulin with human IgG1 constant regions and murine light-chain and 
heavy-chain variable region sequences. The antibody is produced by mammalian (Chinese hamster ovary) cell suspension culture and purified by affinity chromatography and ion exchange, including specific viral inactivation 
and removal procedures. Pharmaceutical form: Concentrate for solution for infusion. Clear, colourless liquid. Clinical particulars: Therapeutic indications Non-Hodgkin’s lymphoma (NHL): MabThera is indicated for the 
treatment of previously untreated patients with stage III-IV follicular lymphoma in combination with chemotherapy. MabThera maintenance therapy is indicated for the treatment of follicular lymphoma patients responding to 
induction therapy. MabThera monotherapy is indicated for treatment of patients with stage III-IV follicular lymphoma who are chemoresistant or are in their second or subsequent relapse after chemotherapy. MabThera is 
indicated for the treatment of patients with CD20 positive diffuse large B cell non-Hodgkin’s lymphoma in combination with CHOP (cyclophosphamide, doxorubicin, vincristine, prednisolone) chemotherapy. Chronic lymphocytic 
leukaemia (CLL) MabThera in combination with chemotherapy is indicated for the treatment of patients with previously untreated and relapsed/refractory chronic lymphocytic leukaemia. Only limited data are available on efficacy 
and safety for patients previously treated with monoclonal antibodies including MabThera or patients refractory to previous MabThera plus chemotherapy. Posology and method of administration: MabThera infusions should 
be administered under the close supervision of an experienced physician, and in an environment where full resuscitation facilities are immediately available. Posology: Non-Hodgkin’s lymphoma: Dosage adjustments during 
treatment. No dose reductions of MabThera are recommended. When MabThera is given in combination with chemotherapy, standard dose reductions for the chemotherapeutic medicinal products should be applied. Follicular 
non-Hodgkin's lymphoma. Combination therapy. The recommended dose of MabThera in combination with chemotherapy for induction treatment of previously untreated or relapsed/refractory patients with follicular lymphoma 
is: 375 mg/m2 body surface area per cycle, for up to 8 cycles. MabThera should be administered on day 1 of each chemotherapy cycle, after intravenous administration of the glucocorticoid component of the chemotherapy if 
applicable. Maintenance therapy : Previously untreated follicular lymphoma The recommended dose of MabThera used as a maintenance treatment for patients with previously untreated follicular lymphoma who have responded 
to induction treatment is: 375 mg/m2 body surface area once every 2 months (starting 2 months after the last dose of induction therapy) until disease progression or for a maximum period of two years. Relapsed/Refractory 
follicular lymphoma: The recommended dose of MabThera used as a maintenance treatment for patients with relapsed/refractory follicular lymphoma who have responded to induction treatment is: 375 mg/m2 body surface area 
once every 3 months (starting 3 months after the last dose of induction therapy) until disease progression or for a maximum period of two years. Monotherapy Relapsed/Refractory follicular lymphoma:The recommended dose 
of MabThera monotherapy used as induction treatment for adult patients with stage III-IV follicular lymphoma who are chemoresistant or are in their second or subsequent relapse after chemotherapy is: 375 mg/m2 body surface 
area, administered as an intravenous infusion once weekly for four weeks. For retreatment with MabThera monotherapy for patients who have responded to previous treatment with MabThera monotherapy for relapsed/refractory 
follicular lymphoma , the recommended dose is: 375 mg/m2 body surface area, administered as an intravenous infusion once weekly for four weeks. Diffuse large B cell non-Hodgkin's lymphoma. MabThera should be used in 
combination with CHOP chemotherapy. The recommended dosage is 375 mg/m2 body surface area, administered on day 1 of each chemotherapy cycle for 8 cycles after intravenous infusion of the glucocorticoid component of 
CHOP. Safety and efficacy of MabThera have not been established in combination with other chemotherapies in diffuse large B cell non-Hodgkin’s lymphoma. Chronic lymphocytic leukaemia Prophylaxis with adequate hydration 
and administration of uricostatics starting 48 hours prior to start of therapy is recommended for CLL patients to reduce the risk of tumour lysis syndrome. For CLL patients whose lymphocyte counts are > 25 x 109/L it is 
recommended to administer prednisone/prednisolone 100 mg intravenous shortly before infusion with MabThera to decrease the rate and severity of acute infusion reactions and/or cytokine release syndrome. The recommended 
dosage of MabThera in combination with chemotherapy for previously untreated and relapsed/refractory patients is 375 mg/m2 body surface area administered on day 0 of the first treatment cycle followed by 500 mg/m2 body 
surface area administered on day 1 of each subsequent cycle for 6 cycles in total. The chemotherapy should be given after MabThera infusion. Method of administration: Premedication with glucocorticoids should be considered 
if MabThera is not given in combination with glucocorticoid-containing chemotherapy for treatment of non-Hodgkin’s lymphoma and chronic lymphocytic leukaemia. Premedication consisting of an anti-pyretic and an antihistaminic, 
e.g. paracetamol and diphenhydramine, should always be administered before each infusion of MabThera. First infusion. The recommended initial rate for infusion is 50 mg/hr; after the first 30 minutes, it can be escalated in 
50 mg/hr increments every 30 minutes, to a maximum of 400 mg/hr. Subsequent infusions Subsequent doses of MabThera can be infused at an initial rate of 100 mg/hr, and increased by 100 mg/hr increments at 30 minutes 
intervals, to a maximum of 400 mg/hr. The prepared MabThera solution should be administered as an intravenous infusion through a dedicated line. It should not be administered as an intravenous push or bolus. Patients should 
be closely monitored for the onset of cytokine release syndrome. Patients who develop evidence of severe reactions, especially severe dyspnoea, bronchospasm or hypoxia should have the infusion interrupted immediately. 
Patients with non-Hodgkin’s lymphoma should then be evaluated for evidence of tumour lysis syndrome including appropriate laboratory tests and, for pulmonary infiltration, with a chest x-ray. In all patients, the infusion should 
not be restarted until complete resolution of all symptoms, and normalisation of laboratory values and chest x-ray findings. At this time, the infusion can be initially resumed at not more than one-half the previous rate. If the same 
severe adverse reactions occur for a second time, the decision to stop the treatment should be seriously considered on a case by case basis. Mild or moderate infusion-related reactions usually respond to a reduction in the rate 
of infusion. The infusion rate may be increased upon improvement of symptoms. Contraindications for use in non-Hodgkin’s lymphoma and chronic lymphocytic leukaemia Hypersensitivity to the active substance or to 
any of the excipients or to murine proteins. Active, severe infections. Patients in a severely immunocompromised state. Undesirable effects Experience from non-Hodgkin’s lymphoma and chronic lymphocytic leukaemia The 
overall safety profile of MabThera in non-Hodgkin’s lymphoma and chronic lymphocytic leukaemia is based on data from patients from clinical trials and from post-marketing surveillance. These patients were treated either with 
MabThera monotherapy (as induction treatment or maintenance treatment following induction treatment) or in combination with chemotherapy. The most frequently observed adverse drug reactions (ADRs) in patients receiving 
MabThera were infusion-related reactions which occurred in the majority of patients during the first infusion. The incidence of infusion-related symptoms decreases substantially with subsequent infusions and is less than 1 % 
after eight doses of MabThera. Infectious events (predominantly bacterial and viral) occurred in approximately 30-55% of patients during clinical trials in patients with NHL and in 30-50% of patients during clinical trial in patients 
with CLL. The most frequent reported or observed serious adverse drug reactions were: Infusion-related reactions (including cytokine-release syndrome, tumour-lysis syndrome), infections, cardiovascular events. Other serious 
ADRs reported include hepatitis B reactivation and PML. The frequencies of ADRs reported with MabThera alone or in combination with chemotherapy are summarised below. Within each frequency grouping, undesirable effects 
are presented in order of decreasing seriousness. Frequencies are defined as very common (≥  1/10), common (≥ 1/100 to < 1/10) and uncommon (≥  1/1,000 to < 1/100) and rare (≥ 1/10,000 to < 1/1000). The ADRs identified 
only during post-marketing surveillance, and for which a frequency could not be estimated, are listed under “unknown”. ADRs reported in clinical trials or during postmarketing surveillance in patients with NHL and CLL 
disease treated with MabThera monotherapy/maintenance or in combination with chemotherapy: Infections and infestations Very common: bacterial infections , viral infections , bronchitis Common: sepsis, pneumonia, 
febrile infection, herpes zoster, respiratory tract infection, fungal infections, infections of unknown aetiology, acute bronchitis, sinusitis, hepatitis B Unknown: serious viral infection Blood and lymphatic system disorders Very 
common: neutropenia, leucopenia, febrile neutropenia, thrombocytopenia Common: anaemia, pancytopenia, granulocytopenia Uncommon: coagulation disorders, aplastic anaemia, haemolytic anaemia, lymphadenopathy 
Unknown: late neutropenia, transient increase in serum IgM levels Immune system disorders Very common: infusion related reactions, angioedema Common: hypersensitivity Unknown: tumour lysis syndrome, cytokine release 
syndrome, serum sickness, anaphylaxis, infusion-related acute reversible thrombocytopenia Metabolism and nutrition disorders Common: hyperglycaemia, weight decrease, peripheral oedema, face oedema, increased LDH, 
hypocalcaemia Psychiatric disorders Uncommon: depression, nervousness Nervous system disorders Common: paraesthesia, hypoaesthesia, agitation, insomnia, vasodilatation, dizziness, anxiety Uncommon: dysgeusia 
Unknown: cranial neuropathy, peripheral neuropathy, facial nerve palsy, loss of other senses Eye disorders Common: lacrimation disorder, conjunctivitis Unknown: severe vision loss Ear and labyrinth disorders Common: 
tinnitus, ear pain Unknown: hearing loss Cardiac disorders Common: myocardial infarction, arrhythmia, atrial fibrillation, tachycardia, cardiac disorder Uncommon: left ventricular failure, supraventricular tachycardia, ventricular 
tachycardia, angina, myocardial ischaemia, bradycardia Unknown: heart failure, severe cardiac events Vascular disorders Common: hypertension, orthostatic hypotension, hypotension Unknown: vasculitis (predominately 
cutaneous), leukocytoclastic vasculitis Respiratory, thoracic and mediastinal disorders Common: Bronchospasm, respiratory disease, chest pain, dyspnoea, increased cough, rhinitis Uncommon: asthma, bronchiolitis 
obliterans, lung disorder, hypoxia Unknown: respiratory failure, pulmonary infiltrates, interstitial lung disease Gastrointestinal disorders Very common: nausea Common: vomiting , diarrhoea, abdominal pain, dysphagia, 
stomatitis, constipation, dyspepsia, anorexia, throat irritation Uncommon: abdominal enlargement Unknown: gastro-intestinal perforation Skin and subcutaneous tissue disorders Very common: pruritis, rash, alopecia 
Common: urticaria, sweating, night sweats, skin disorder Unknown: severe bullous skin reactions, toxic epidermal necrolysis Musculoskeletal, connective tissue and bone disorders Commo:n hypertonia, myalgia, arthralgia, 
back pain, neck pain, pain Renal and urinary disorders Unknown: renal failure General disorders and administration site conditions Very common: fever, chills, asthenia, headache Common: tumour pain, flushing, malaise, 
cold syndrome, fatigue, shivering, multi-organ failure Uncommon: pain at the infusion site Investigations Very common: decreased IgG levels. The following terms have been reported as adverse events during clinical trials, 
however, were reported at a similar or lower incidence in the MabThera-arms compared to control arms: haematotoxicity, neutropenic infection, urinary tract infection, sensory disturbance, pyrexia. Infusion-related reactions: 
Signs and symptoms suggestive of an infusion-related reaction were reported in more than 50% of patients in clinical trials, and were predominantly seen during the first infusion, usually in the first one to two hours. These 
symptoms mainly comprised fever, chills and rigors. Other symptoms included flushing, angioedema, bronchospasm, vomiting, nausea, urticaria/rash, fatigue, headache, throat irritation, rhinitis, pruritus, pain, tachycardia, 
hypertension, hypotension, dyspnoea, dyspepsia, asthenia and features of tumor lysis syndrome. Severe infusion-related reactions (such as bronchospasm, hypotension) occurred in up to 12% of the cases. Additional reactions 
reported in some cases were myocardial infarction, atrial fibrillation, pulmonary oedema and acute reversible thrombocytopenia. Exacerbations of pre-existing cardiac conditions such as angina pectoris or congestive heart failure 
or severe cardiac events (heart failure, myocardial infarction, atrial fibrillation), pulmonary oedema, multi-organ failure, tumour lysis syndrome, cytokine release syndrome, renal failure, and respiratory failure were reported at 
lower or unknown frequencies. The incidence of infusion-related symptoms decreased substantially with subsequent infusions and is <1% of patients by the eighth cycle of MabThera(-containing) treatment. Infections MabThera 
induces B-cell depletion in about 70-80% of patients, but was associated with decreased serum immunoglobulins only in a minority of patients. Localized candida infections as well as Herpes zoster was reported at a higher 
incidence in the MabThera-containing arm of randomized studies. Severe infections were reported in about 4 % of patients treated with MabThera monotherapy. Higher frequencies of infections overall, including grade 3 or 4 
infections, were observed during MabThera maintenance treatment up to 2 years when compared to observation. There was no cumulative toxicity in terms of infections reported over a 2-year treatment period. In addition, other 
serious viral infections either new, reactivated or exacerbated, some of which were fatal, have been reported with MabThera treatment. The majority of patients had received MabThera in combination with chemotherapy or as 
part of a hematopoetic stem cell transplant. Examples of these serious viral infections are infections caused by the herpes viruses (Cytomegalovirus, Varicella Zoster Virus and Herpes Simplex Virus), JC virus (progressive 
multifocal leukoencephalopathy (PML)) and hepatitis C virus. Cases of fatal PML that occurred after disease progression and retreatment have also been reported in clinical trials. Cases of hepatitis B reactivation, have been 
reported, the majority of which were in subjects receiving MabThera in combination with cytotoxic chemotherapy. In patients with relapsed/refractory CLL, the incidence of grade 3/4 hepatitis B infection (reactivation and primary 
infection) was 2% in R-FC vs 0% FC. Progression of Kaposi’s sarcoma has been observed in rituximab-exposed patients with pre-existing Kaposi’s sarcoma. These cases occurred in non-approved indications and the majority 
of patients were HIV positive. Haematologic adverse reactions In clinical trials with MabThera monotherapy given for 4 weeks, haematological abnormalities occurred in a minority of patients and were usually mild and reversible. 
Severe (grade 3/4) neutropenia was reported in 4.2%, anaemia in 1.1% and thrombocytopenia in 1.7% of the patients. During MabThera maintenance treatment for up to 2 years, leucopenia (5% vs. 2%, grade 3/4) and 
neutropenia (10% vs. 4%, grade 3/4) were reported at a higher incidence when compared to observation. The incidence of thrombocytopenia was low (<1, grade 3/4 %) and was not different between treatment arms. In studies 
with MabThera in combination with chemotherapy, grade 3/4 leucopenia (R-CHOP 88% vs. CHOP 79%, R-FC 23% vs. FC 12%), neutropenia (R-CVP 24% vs. CVP 14%; R-CHOP 97% vs. CHOP 88%, R-FC 30% vs. FC 19% 
in previously untreated CLL), pancytopenia (R-FC 3% vs. FC 1% in previously untreated CLL) were usually reported with higher frequencies when compared to chemotherapy alone. However, the higher incidence of neutropenia 
in patients treated with MabThera and chemotherapy was not associated with a higher incidence of infections and infestations compared to patients treated with chemotherapy alone and the neutropenia was not prolonged in 
the MabThera plus chemotherapy group. There were no differences reported for the incidence of anaemia. Some cases of late neutropenia occurring more than four weeks after the last infusion of MabThera were reported. In 
the CLL first-line study, Binet stage C patients experienced more adverse events in the R-FC arm compared to the FC arm (R-FC 83% vs. FC 71%). In the relapsed/refractory CLL study, grade 3/4 thrombocytopenia was reported 
in 11% of patients in the R-FC group compared to 9% of patients in the FC group. In studies of MabThera in patients with Waldenstrom’s macroglobulinaemia, transient increases in serum IgM levels have been observed following 
treatment initiation, which may be associated with hyperviscosity and related symptoms. The transient IgM increase usually returned to at least baseline level within 4 months. Cardiovascular reactions Cardiovascular reactions 
during clinical trials with MabThera monotherapy were reported in 18.8% of patients with the most frequently reported events being hypotension and hypertension. Cases of grade 3 or 4 arrhythmia (including ventricular and 
supraventricular tachycardia) and angina pectoris during infusion were reported. During maintenance treatment, the incidence of grade 3/4 cardiac disorders was comparable between patients treated with MabThera and 
observation. Cardiac events were reported as serious adverse events (including atrial fibrillation, myocardial infarction, left ventricular failure, myocardial ischemia) in 3% of patients treated with MabThera compared to <1% on 
observation. In studies evaluating MabThera in combination with chemotherapy, the incidence of grade 3 and 4 cardiac arrhythmias, predominantly supraventricular arrhythmias such as tachycardia and atrial flutter/fibrillation, 
was higher in the R-CHOP group (14 patients, 6.9%) as compared to the CHOP group (3 patients, 1.5%). All of these arrhythmias either occurred in the context of a MabThera infusion or were associated with predisposing 
conditions such as fever, infection, acute myocardial infarction or pre-existing respiratory and cardiovascular disease. No difference between the R-CHOP and CHOP group was observed in the incidence of other grade 3 and 4 
cardiac events including heart failure, myocardial disease and manifestations of coronary artery disease. In CLL, the overall incidence of grade 3 or 4 cardiac disorders was low both in the first-line study (4% R-FC, 3% FC) and 
in the relapsed/refractory study (4% R-FC, 4% FC). Respiratory system: Cases of interstitial lung disease, some with fatal outcome have been reported. Neurologic events During the treatment period, four patients (2%) treated 
with R-CHOP, all with cardiovascular risk factors, experienced thromboembolic cerebrovascular accidents during the first treatment cycle. There was no difference between the treatment groups in the incidence of other 
thromboembolic events. In contrast, three patients (1.5 %) had cerebrovascular events in the CHOP group, all of which occurred during the follow-up period. In CLL, the overall incidence of grade 3 or 4 nervous system disorders 
was low both in the first-line study (4 % R-FC, 4 % FC) and in the relapsed/refractory study (3 % R-FC, 3 % FC). Cases of posterior reversible encephalopathy (PRES)/reversible posterior leukoencephalopathy syndrome (RPLS) 
have been reported. Signs and symptoms included visual disturbance, headache, seizures and altered mental status, with or without associated hypertension. A diagnosis of PRES/RPLS requires confirmation by brain imaging. 
The reported cases had recognized risk factors for PRES/RPLS, including the patients' underlying disease, hypertension, immunosuppressive therapy and/or chemotherapy Gastrointestinal disorders Gastrointestinal perforation 
in some cases leading to death has been observed in patients receiving MabThera for treatment of non Hodkgin lymphoma. In the majority of these cases, MabThera was administered with chemotherapy. IgG levels In the clinical 
trial evaluating MabThera maintenance treatment in relapsed/refractory follicular lymphoma, median IgG levels were below the lower limit of normal (LLN) (< 7 g/L) after induction treatment in both the observation and the 
MabThera groups. In the observation group, the median IgG level subsequently increased to above the LLN, but remained constant in the MabThera group. The proportion of patients with IgG levels below the LLN was about 
60 % in the MabThera group throughout the 2 year treatment period, while it decreased in the observation group (36 % after 2 years). Patient subpopulations -MabThera monotherapy Elderly patients (≥ 65 years): The incidence 
of ADRs of all grades and grade 3 /4 ADR was similar in elderly patients compared to younger patients (<65 years). Bulky disease There was a higher incidence of grade 3/4 ADRs in patients with bulky disease than in patients 
without bulky disease (25.6 % vs. 15.4 %). The incidence of ADRs of any grade was similar in these two groups. Re-treatment The percentage of patients reporting ADRs upon re-treatment with further courses of MabThera was 
similar to the percentage of patients reporting ADRs upon initial exposure (any grade and grade 3/4 ADRs). Patient subpopulations - MabThera combination therapy Elderly patients (≥ 65 years) The incidence of grade 3/4 blood 
and lymphatic adverse events was higher in elderly patients compared to younger patients (<65 years), with previously untreated or relapsed/refractory CLL. Marketing authorisation holder Roche Registration Limited 6 Falcon 
Way Shire Park Welwyn Garden City AL7 1TW United Kingdom Marketing authorisation numbers EU/1/98/067/001 (MabThera 100mg) EU/1/98/067/002 (MabThera 500mg) Date of first authorisation/renewal of the 
authorisation Date of first authorisation: 2 June 1998. Date of latest renewal: 2 June 2008. Date of revision of the text 23 June 2011 Medicinal products submitted to medical prescription. Complete information on the product 
available on the website of the European Medicines Agency http://www.ema.europa.eu/
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Calendar of events

International & national congresses

May 23-24, 2012 IPFA/PEI 19th International Workshop on “Surveillance and 
Screening of Blood Borne Pathogens”, Budapest, Hungary

For more information please visit: www.ipfa.nl/events

May 23-24, 2012 Nederlandse Vereniging voor Bloedtransfusie (NVB)
Symposium Transfusiegeneeskunde 2012, Ede, The Netherlands

For more information please visit: www.nvbtransfusie.nl

May 24-27, 2012 European School of Haematology (ESH): ESH International  
Conference on Myelodysplastic Syndromes, Dublin, Ireland

For more information please visit: www.esh.org/conferences/

June 1-5, 2012 American Society of Clinical Oncology (ASCO) 2012 Annual Meeting,
Chicago, United States 

For more information please visit: www.asco.org

June 14-17, 2012 17th Congress of European Hematology Association (EHA),
Amsterdam, The Netherlands. 

For more information please visit: http://www.ehaweb.org

June 27-30, 2012 58th Annual SSC Meeting (Scientific & Standardisation Committee of 
the ISTH), Liverpool, United Kingdom 

For more information please visit: www.isth.org

July 7-12, 2012 32nd International Congress of the International Society of Blood 
Transfusion (ISBT), Cancun, Mexico 

For more information please visit: www.isbtweb.org

August 17-19, 2012 5th Mayo Clinic Angiogenesis Symposium, Minneapolis, United States

For more information please visit: www.mayo.edu/cme/hematolgy-and-oncology

August 18-22, 2012 The 30th World Congress of Biomedical Laboratory Science,
Berlin, Germany

For more information please visit: www.paragon-conventions.com

August 23-26, 2012 41st Society for Hematology and Steam Cells (ISEH) Annual  
Scientific Meeting, Amsterdam, The Netherlands

For more information please visit: www.iseh.org

September 5-7, 
2012

The Annual General Meeting of International Society of Pediatric 
Oncology: European Neuroblastoma Group (SIOPEN), Gent, Belgium

For more information please visit: https://www.siopen-r-net.org/

September 20-23, 
2012

European School of Haematology (ESH): ESH-iCMLf International 
Conference: Biology and Therapy, Baltimore, United States

For more information please visit: www.esh.org/conferences/

October 4-6, 2012 European School of Haematology (ESH): ESH International  
Conference on Myeloproliferative Neoplasms, Vienna, Austria

For more information please visit: www.esh.org/conferences/
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