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Dear Reader,

As 2012 is quickly approaching its end, I do hope every one of you can reflect on a successful and interesting 
year. On behalf of the BJH editorial board, please accept our best wishes for you and your loved ones for 2013!

I hope that you find the time somewhere in your busy schedules consisting of clinics, ASH, holiday period, 
and post-ASH, to read this issue of the BJH. 

Our first article gives a review of the treatment of post transplant lymphoproliferative disorders following 
solid organ transplantation. The second article covers T-cell/histiocyte-rich large B-cell lymphoma; both are 
rare malignancies, but deserve a clear review with relevant information for the clinician when confronted 
with one of these.

We are especially proud of the BHS guidelines for the treatment of chronic lymphoid leukaemia anno 2012 
printed in this issue. These guidelines are the fruit of a joined effort between nine experts in the field, and 
are discussed by Prof. A. Bosly, whose passion for B-cell lymphoproliferative disorders is well known.

This issue is bolstered with an article on brentuximab vedotin (pharmacotherapy), a series of a very rare 
form of lymphoma (case report), and the BLAST trial (clinical trial). 

The final contribution looks at the possible application of microvesicles in several haematological disorders.

I wish you enjoyable reading,

Jan Van Droogenbroeck, MD, PhD
Editor in chief
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Introduction
Posttransplant lymphoproliferative disorder (PTLD) is 
a rare but life threatening disorder following both solid 
organ and hematopoietic stem cell transplantation.1,2 
The disorder is characterised by an uncontrolled 
proliferation of lymphocytes, caused by medication 
induced diminished immune surveillance. From a 
pathological point of view PTLD has a broad and 
heterogeneous spectrum of appearance, ranging 
from a benign condition to an aggressive lymphoma. 
Although not required for diagnosis of PTLD, Epstein 
Barr virus (EBV) plays a major role in the pathogenesis 
of the majority of PTLDs.3 Currently the gold standard 
in diagnosis of PTLD remains biopsy with histopatho-
logic examination to categorise every case according 
to the World Health Organization 2008 classification. 
In this way the WHO classification distinguishes 
four major PTLD subtypes: (1) early lesions, (2) poly-
morphic PTLD, (3) monomorphic PTLD (fulfilling the 
criteria of B-, T-, NK- or plasma cell neoplasms) and (4) 
classical Hodgkin-type PTLD.4 Similar to its hetero-
geneous presentation treatment options are diverse 

and may include preventive, preemptive, curative 
and palliative approaches. However, the backbone of 
all PTLD therapies –except maybe for real palliation– 
should be (partial) reconstitution of the immune system. 
As development of PTLD is the consequence of an 
imbalance between immunosuppression and immuno- 
surveillance, different approaches can be made in the 
treatment of the disorder. These approaches include 
improving reconstitution of the immune system, targe-
ting the uncontrolled proliferation of malignant B 
cells and decreasing (EBV) viral load.5 Unfortunately 
treatment for PTLD is largely based on retrospective 
data with only few prospective and no randomised trials 
being performed until now. As a consequence formal 
recommendations are lacking and currently treatment 
is largely physician or transplant centre dependent.
Taking into account that PTLD is always associated 
with a high degree of overimmunosuppression, the 
most important therapeutic intervention seems to be 
reduction of immunosuppression, leading to (partial) 
cellular (EBV specific) immunity reconstitution.  
However, in many cases this is insufficient and 

Treatment of posttransplant lympho-
proliferative disorders following solid 
organ transplantation
D. Dierickx, X. Vanoeteren, G. Verhoef

Prevention of organ rejection following solid organ transplantation requires long term immuno-
suppressive therapy, leading to an increased risk of both infections and malignancies. Although 
skin cancers are the most common malignancies, posttransplant lymphoproliferative disorder 
(PTLD) comprises one of the most serious complications following transplantation with high 
morbidity and mortality rates. Here we will review current treatment options for PTLD following 
solid organ transplantation (SOT). 
(Belg J Hematol 2012;3: 121-127)
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T-cell/histiocyte-rich large B-cell 
lymphoma: review on pathologic  
diagnosis, current therapeutic  
options and new targets for therapy 
J. Cornillie, T. Tousseyn, G. Verhoef

T-cell/histiocyte rich large B-cell lymphoma (THRLBCL) is a rare variant of diffuse large B-cell 
lymphoma (DLBCL) with an aggressive behaviour. Clinically, THRLBCL affects a young, 
predominantly male population. Pathologically, it is characterised by fewer than 10% of 
large neoplastic B-cells in a background of abundant T-cells with or without the presence 
of histiocytes. Differentiating THRLBCL from other lymphoproliferative disorders can be 
difficult but is achieved by morphologic and immunohistochemical characterisation of the 
tumour cells in the appropriate stromal microenvironment. Despite these clinical and patho-
logic differences, treating THRLBCL is not different from treating stage-matched DLBCL 
and can result in a comparable outcome. Comparative studies, however, on outcome of 
THRLBCL and DLBCL are methodologically weak and include small numbers of patients. 
Recently, gene expression profiling showed a predominant role for a distinct host immune 
response in THRLBCL, leading to tumor tolerance. Targeting specific molecules responsible 
for this tumour tolerance could lead to novel therapeutic options. 
(Belg J Hematol 2012;3: 128-133)
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Introduction
Currently, T-cell/histiocyte rich large B-cell lymphoma 
(THRLBCL) is considered as a rare morphologic 
variant of diffuse large B-cell lymphoma (DLBCL), 
representing 1% to 3% of all B-cell lymphomas.1 In 
current practice, standard therapeutic regimens for 
DLBCL are also applied for THRLBCL. Multiple study 
groups focused on comparing outcome between 
DLBCL and THRLBCL. Some studies showed com-
parable outcome,2-4 another study suggested worse 
prognosis for patients with THRLBCL compared to 
DLBCL.5 This dichotomy results in uncertainty 

about the best therapeutic options when THRLBCL 
is diagnosed. This review discusses the clinical and 
biological differences between DLBCL and THRLBCL 
and aims at formulating recommendations for optimal 
treatment of THRLBCL. 

T-cell/histiocyte-rich large B-cell lym-
phoma
Clinical characteristics
Clinical features of patients included in four previously 
published clinical series on THRLBCL are shown in 
Table 1. According to these data THRLBCL affects a 
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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, 
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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 1. 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 (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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BHS guidelines for the treatment  
of chronic lymphocytic leukaemia 
anno 2012
A. Janssens, E. Van Den Neste, W. Schroyens, M. André, A. Van Hoof, V. De Wilde, G. Verhoef,  
F. Offner, D. Bron, on behalf of the BHS Lymphoproliferative Working Party

Tremendous improvements in treatment outcome have been obtained over the past 
decade but for most of the patients chronic lymphocytic leukaemia (CLL) still remains an 
incurable disease. We eagerly await tools incorporating patient related, disease related 
and treatment related factors, in order to balance efficacy and toxicity and to personalise 
treatment in a more rational manner. No treatment is necessary for patients without active 
and/or advanced disease, regardless of prognostic factors. When treatment is indicated 
we recommend fludarabine, cyclophosphamide, rituximab (FCR) as front-line strategy 
for fit patients, bendamustine, rituximab (BR) for patients unfit for FCR and chlorambucil 
for older patients with a geriatric profile or patients with major comorbidities or a reduced 
performance status. The choice of treatment for patients with recurrent advanced and/
or active disease depends on the duration of response to the previous treatment and on 
the type of treatment refractoriness. Reduced intensity conditioning allogeneic stem 
cell transplantation should be considered for patients with a de novo or an acquired 17p 
deletion, for patients refractory to F, or F and alemtuzumab, or for patients with an early 
relapse after chemo-immunotherapy. 
We encourage patients to enter clinical trials exploring new agents. Among these new  
approaches, the signal transduction inhibitors have shown remarkable activity in very  
advanced disease, independent of genetic aberrations.
(Belg J Hematol 2012;3: 134-143)	

Practice GuidelinesShort 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 lym-
phocytic 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 expe-
rienced 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 admin-
istration 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 follicu-
lar 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 intrave-
nous 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 ad-
minister 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 chemo-
therapy 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) and very rare (<1/10000) The ADRs identified only during post-marketing surveillance, and for which a frequency could not be estimated, are listed under “not known”. 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 Rare: 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 Not known: late neutropenia, Very rare 
transient increase in serum IgM levels Immune system disorders Very common: infusion related reactions, angioedema Common: hypersensitivity Rare anaphylaxis Very rare: tumour lysis syndrome, cytokine release syndrome, serum sickness,  Not known, 
infusion-related acute reversible thrombocytopenia Metabolism and nutrition disorders Common: hyperglycaemia, weight decrease, peripheral oedema, face oedema, increased LDH, hypocalcaemia Psychiatric disorders Uncommon: depression, nervous-
ness Nervous system disorders Common: paraesthesia, hypoaesthesia, agitation, insomnia, vasodilatation, dizziness, anxiety Uncommon: dysgeusia Very rare: peripheral neuropathy, facial nerve palsy,Not known, cranial neuropathy loss of other senses Eye 
disorders Common: lacrimation disorder, conjunctivitis Very rare: 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 Rare, severe cardiac events Very rare heart failure Vascular disorders Common: hypertension, orthostatic 
hypotension, hypotension Very rare: 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 Rare:, interstitial lung disease Very rare respiratiory failure, Not known lung infiltration. Gastrointestinal disorders Very common: nausea Common: vomiting , diarrhoea, abdominal pain, dysphagia, stoma-
titis, 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 Very rare: 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: the infusion site pain. 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, hyper-
tension, 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 fibrilla-
tion), 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 combina-
tion 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 ab-
normalities 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. During 
the treatment course 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 Studies in previously untreated and relapsed/refractory CLL have established that in up to 25% of patients treated 
with R-FC  neutropenia was prolonged (defined as neutrophil count remaining below 1x109/L between day 24 and 42 after the last dose) or occurred with a late onset (defined as neutrophil count below 1x109/L later than 42 days after last dose in patients with 
no previous prolonged neutropenia or who recovered prior to day 42) following treatment with MabThera plus FC. 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 ven-
tricular 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 supraventricu-
lar 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 as-
sociated 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 thromboem-
bolic 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 de-
creased 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 14 December  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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Chronic lymphocytic leukaemia:  
accessibility for Belgian patients to 
recommended treatments?
Editorial for the contribution of A. Janssens et al, entitled “BHS guidelines for the 
treatment of chronic lymphocytic leukaemia anno 2012”

A. Bosly
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(Belg J Hematol 2012;3: 144)
In this issue, Ann Janssens et al published BHS 
guidelines for the treatment of Chronic Lymphocytic 
Leukaemia (CLL) anno 2012.1 This outstanding paper 
reviewed in detail CLL from diagnosis to treatment. 
CLL is the most frequent leukaemia in adults and 
two thirds of patients must be treated either imme-
diately after diagnosis or later during disease course.
Recent insights on the pathogenesis are providing 
more potent treatments in order to modify the objec- 
tive of treatment: improve survival instead of palliative 
regimen. Moreover new agents such as Lenolidamide, 
BTK inhibitors, signal transduction inhibitors, new 
monoclonal antibodies, apoptosis inducing agents 
will also probably improve prognosis in the future, 
and participation of Belgian patients in these clinical 
trials are highly recommended.
Now the standard treatment is Rituximab-Fludarabine- 
Cyclophosphamide (FCR, grade of recommendation A) 
which is only applicable in fit patients and probably 
only half of the patients can safely receive this treatment.
For patients unfit to receive FCR, the recommendation 
is to replace Fludarabine- Cyclophosphamide by Benda-
mustine: an original molecule with both alkalating and 
purine analog characteristics. Bendamustine is less 
toxic than Fluradabine-Cyclophosphamide and BHS 
recommendation (B) is to give Rituximab-Benda-
mustine to unfit patients, according to results of recent 
publication.2 Moreover results of BR are encouraging 
and close to RFC. Now BR is tested versus RFC in 

prospective randomised trial in the German Group.
Chlorambucil is only recommended as first line 
treatment for older patients with major comorbidities. 
English experience with Rituximab-Chlorambucil 
suggests that this regimen obtained better results 
than Chlorambucil alone and may be an option for 
elderly patients.3

However until now, according to the rules of reim-
bursement by RIZIV/INAMI, Rituximab can only be 
given with Fludarabine-Cyclophosphamide and not 
with Bendamustine or Chlorambucil. On the other 
hand, Bendamustine can only be given alone for 
first line treatment and not for relapsing patients.
Modifications of these rules are thus of critical im-
portance in order to offer to Belgian patients the 
treatment recommended by the BHS guidelines.
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alsmede voor de empirische behandeling van vermoede schimmelinfecties bij patiënten met febriele neutropenie.  
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frequentie van toediening was niet nodig. CONTRA-INDICATIES: AmBisome is gecontra-indiceerd bij die patiënten die overgevoeligheid hebben vertoond voor één van de bestanddelen er-
van. BIJWERKINGEN: Over het algemeen kwamen de bijwerkingen van AmBisome overeen met de bijwerkingen van conventionele amfotericine B, maar waren zij minder frequent en minder 
ernstig. Koorts en koude rillingen/stijfheid zijn de meest frequente infusie-gerelateerde reacties die zich naar verwachting zullen voordoen tijdens de toediening van de eerste AmBisome-dosis 
wanneer geen premedicatie wordt gegeven ter voorkoming van deze reacties. In twee dubbelblinde, vergelijkende onderzoeken, ondervonden met AmBisome behandelde patiënten een 
aanzienlijk lagere incidentie van infusiegerelateerde reacties, in vergelijking met patiënten die werden behandeld met conventionele amfotericine B of amfotericine B lipidencomplex. Minder 
frequente infusiegerelateerde reacties kunnen bestaan uit één of meer van de volgende symptomen die rugpijn en/of een drukkend gevoel op de borst of pijn, dyspneu, bronchospasme, 
fl ushing, tachycardie en hypotensie omvatten en deze verdwenen snel nadat de infusie was gestopt. Deze reacties doen zich mogelijk niet voor bij elke volgende dosis of wanneer tragere 
infusiesnelheden (meer dan 2 uur) worden gebruikt. Nefrotoxiciteit doet zich ook enigszins voor bij conventionele amfotericine B bij de meeste patiënten die het geneesmiddel intraveneus 
ontvangen. In twee dubbelblinde onderzoeken is de incidentie van nefrotoxiciteit met AmBisome (zoals gemeten door middel van een serumcreatinineverhoging van meer dan 2,0 keer ba-
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De incidentie is gebaseerd op analyse van gepoolde klinische trials van 688 met AmBisome behandelde patiënten. De bijwerkingen worden hieronder vermeld op lichaamssysteem/orgaan-
klasse met behulp van MedDRA en zijn gesorteerd op frequentie.

Frequenties worden gedefi nieerd als:
Zeer vaak ≥ 10%
Vaak ≥ 1% en < 10%
Soms ≥0,1 % en < 1%

BLOED- EN LYMFESTELSELAANDOENINGEN: Soms: trombocytopenie. IMMUUNSYSTEEMAANDOENINGEN: Soms: anafylactoïde reactie. VOEDINGS- EN STOFWISSELINGSSTOORNISSEN: Zeer vaak: 
hypokaliëmie. Vaak: hypomagnesiëmie, hypocalciëmie, hyperglykemie, hyponatriëmie. ZENUWSTELSELAANDOENINGEN: Vaak: hoofdpijn, Soms: convulsie. HARTAANDOENINGEN: Vaak: 
tachycardie. BLOEDVATAANDOENINGEN: Vaak: vasodilatatie, fl ushing, hypotensie. ADEMHALINGSSTELSEL-, BORSTKAS- EN MEDIASTINUMAANDOENINGEN: Vaak: dyspneu, Soms: bronchos-
pasme. MAAGDARMSTELSELAANDOENINGEN: Zeer vaak: misselijkheid, braken. Vaak: diarree, buikpijn. LEVER- EN GALAANDOENINGEN: Vaak: leverfunctietests abnormaal (hyperbilirubi-
nemie, alkalische fosfatase verhoogd, verhoogde transaminasen). HUID- EN ONDERHUIDAANDOENINGEN: Vaak: huiduitslag. SKELETSPIERSTELSEL- EN BINDWEEFSELAANDOENINGEN: Vaak: 
rugpijn. ALGEMENE AANDOENINGEN EN TOEDIENINGSPLAATSSTOORNISSEN: Zeer vaak: pyrexie, rigor. Vaak: pijn op de borst. NIER- EN URINEWEGAANDOENINGEN: Vaak: verhoogd creatinine, 
bloedureum verhoogd. Naast rapporten van bijwerkingen uit klinische trials, zijn de volgende mogelijke bijwerkingen geïdentifi ceerd tijdens postmarketing gebruik van AmBisome. BLOED-
VATAANDOENINGEN: Frequentie onbekend: hypertensie IMMUUNSYSTEEMAANDOENINGEN: Frequentie onbekend: anafylactische reacties, overgevoeligheid. HUID- EN ONDERHUIDAAN-
DOENINGEN: Frequentie onbekend: angioneurotisch oedeem. NIER- EN URINEWEGAANDOENINGEN: Frequentie onbekend: nierfalen, nierinsuffi ciëntie. Nierfunctiestoornis komt vaak voor bij 
patiënten die conventionele amfotericine B ontvangen. De glomerulaire fi ltratiesnelheid daalt bijna altijd (met maximaal 40%) aan het begin van de behandeling. Bij de meeste patiënten 
blijft deze gedurende de gehele behandelingsperiode laag. Er is een verhoging in bloedspiegels van stoffen die gewoonlijk worden uitgescheiden met de urine, zoals creatinine en ureum. 
Nu en dan wordt permanente nierfunctiestoornis na afl oop van de behandeling waargenomen. Hypokaliëmie als gevolg van nieracidose kan bij ongeveer 20% van de patiënten optreden.  
Anemie komt vaak voor bij patiënten die conventionele amfotericine B ontvangen. Veranderingen in de bloedtelling worden gewoonlijk omgekeerd na het beëindigen van de behandeling. 
Tijdelijk gehoorverlies, tinnitus, visuele stoornissen en dubbelzien zijn in zeldzame gevallen opgemerkt tijdens behandeling met conventionele amfotericine B. Hypertensie, hypotensie, 
hartritmestoornissen en hartstilstand hebben zich in individuele gevallen voorgedaan na infusie van conventionele amfotericine B. HOUDER VAN DE VERGUNNING VOOR HET IN DE HANDEL 
BRENGEN: Gilead Sciences International Ltd, Granta Park, Abington, Cambridgeshire, CB21 6GT, Verenigd Koninkrijk. NUMMER(S) VAN DE VERGUNNING VOOR HET IN DE HANDEL BRENGEN: 
BE166257. DATUM VAN DE HERZIENING VAN DE TEKST: 12/2011. INDELING VOOR DE AFLEVERING: Geneesmiddel op medisch voorschrift. PRIJS: €1136,04 per verpakking (10 fl acons)

Authors: A. Van Hoof, MD, Department of Hematology, A.Z. Brugge - Oostende AV, Brugge, Belgium.

Please send all correspondence to: A. Van Hoof, MD, A.Z. St. Jan Brugge-Oostende AV, Department of Hematology, Rudershove 10, 

8000 Brugge, Belgium, tel: 0032 50 452111, email: Achiel.VanHoof@azsintjan.be.

Conflict of interest: The author has nothing to disclose and indicates no potential conflict of interest.

Key words: brentuximab vedotin, Hodgkin lymphoma, systemic anaplastic large cell lymphoma, antibody drug conjugate, neuropathy.

Brentuximab vedotin: an innovative 
treatment for patients with Hodgkin 
and systemic anaplastic large cell 
lymphoma
A. Van Hoof

Brentuximab vedotin is an anticancer antibody-drug conjugate: it comprises an anti-CD30 
monoclonal antibody conjugated to MMAE ( monomethyl auristatin E), a synthetic tubulin 
polymerisation inhibitor. The drug is given intravenously every three weeks. It has been used 
in treatment of relapsed Hodgkin lymphoma (HL) and relapsed systemic anaplastic large 
cell lymphoma (sALCL). Excellent results were obtained in these indications. Trials are  
underway in combination with chemotherapy for first line treatment. 
(Belg J Hematol 2012;4:145-149)

Introduction 
Brentuximab vedotin (BV, ADCETRIS™, SGN-35, 
Seattle Genetics, Inc, Bothell, WA, USA and Takeda/
Millennium Pharmaceuticals, Inc., Cambridge, MA, 
USA). is an antibody-drug conjugate. The anti-CD30 
antibody is a chimeric antibody that is bound to 
MMAE, monomethyl auristatin E or vedotin. The 
antibody is bound to the toxin through a peptide 
linker. BV is stable in the blood and releases vedotin 
upon internalisation in CD30 positive tumour  
cells.1 CD30 is expressed by Hodgkin cells and by 
tumour cells in anaplastic large cell lymphoma 
(ALCL). Some cutaneous T cell lymphoma’s are also 
CD30 +. This review describes the use of BV in 
these lymphomas.
Hodgkin lymphoma is highly curable in early stages. 
Patients in stage I and II have an overall five year 
survival rate of more than 90%. Patients in stage III 
and IV have a five year survival rate of about 60-85%. 
When patients relapse, a significant number can be 

cured with salvage chemotherapy and autologous stem 
cell transplantation. Patients who progress during first 
line chemotherapy or who relapse early have a poor 
outcome. Patients who relapse after autologous stem 
cell transplantation have a very poor prognosis.2

ALCL is one of the peripheral T-cell lymphomas 
(PTCL). According to the International PTCL study, 
ALK+ ALCL accounts for 6.6% and ALK-ALCL for 
5.5% of PTCL cases. In the group of ALCL, about 
50-60% are ALK+ (expression of an ALK fusion 
protein, which is NPM-ALK in approximately 72% 
to 85% of cases and consists of a fusion protein con-
taining ALK and other gene product(s) in the re-
maining cases). Distinction of ALK+ ALCL and 
ALK− ALCL is clinically important because the  
former usually affects younger patients and shows  
a more favourable clinical course. Cure rate in  
ALK+ ALCL is about 70-85%, in ALK- ALCL about 
35-45%. When patients relapse, outcome is usually 
not good.3
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Introduction
The WHO classification of tumours of haematopoietic 
and lymphoid tissues defines intravascular large B-cell 
lymphoma (IVLBCL) as a rare subtype of extranodal 
diffuse large B-cell lymphoma (DLBCL) character-
ised by the selective growth of lymphoma cells with-
in the lumina of vessels, particularly capillaries, with 
the exception of larger arteries and veins.1 Few cases 
of intravascular lymphoma exhibiting a T-cell or 
Natural Killer-cell phenotype have been described.2 
The heterogeneity of clinical presentation and lack 
of detectable tumour mass or lymphadenopathy  
often hampers timely and accurate diagnosis. This is 
partly reflected in the fact that an IVLBCL usually 
presents as a widely disseminated lymphoma with 
an aggressive and rapid progressive clinical course. 
In recent years, the increased awareness of IVLBCL 
has resulted in more patients being diagnosed dur-
ing life, whereas in the past diagnosis was made 
postmortem. We diagnosed four cases of this rare 

lymphoma entity in our hospital over a period of ten 
years. In this paper we give a description of these 
four cases as well as a review of the literature. 

Case reports
Case 1
A seventy-year old woman presented with a two week 
history of high fever, rigors, anorexia and abdominal 
pain. A laparoscopic cholecystectomy was performed 
as cholecystitis was suspected. However, after surgery 
she developed dyspnoea, kidney failure, elevated 
LDH levels and haemolytic anemia (positive direct 
and indirect Coombs). Peripheral blood analysis  
revealed a low haemoglobin (9,7 g/dL), normal 
white blood cell count (9,9.109/L) with a slight lym-
phopenia, severe thrombocytopenia (27.109/L) and 
elevated transaminases. As her serum LDH level rap-
idly raised to 11.955 U/L, a haematological disorder 
was suspected and a bone marrow trephine biopsy 
and aspirate were performed. Cytomorphologic 
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Intravascular large B-cell lymphoma: 
four case reports from a single  
centre and review of literature 
S. Drieghe, B. Cauwelier, T. Lodewyck, D. Selleslag, J. Van Droogenbroeck, A. Van Hoof, J. Van 
Huysse, J. Billiet

Intravascular lymphoma is a rare haematological malignancy characterised by neoplastic 
proliferation of lymphoid cells particularly within the lumina of capillaries, heterogeneity in 
clinical presentation, disseminated disease with aggressive behaviour and often fatal 
course. In the present case report, we describe four cases of intravascular lymphoma diag-
nosed in a single centre over a period of ten years.
(Belg J Hematol 2012;3: 149-154)
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2. QUALITATIVE AND QUANTITATIVE COMPOSITION: 1 ml solution contains 20 mg plerixafor. Each vial contains 24 mg plerixafor in 1.2 ml solution.
Excipients: Each ml contains approximately 5 mg (0.2 mmol) of sodium. For a full list of excipients, see section 6.1.
3. PHARMACEUTICAL FORM: Solution for injection. Clear, colourless to pale yellow solution, with a pH of 6.0 7.5 and an osmolality 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 performed in collaboration with an oncology haematology centre with acceptable experience 
in this field and where the monitoring of haematopoietic progenitor cells can be correctly performed. Posology: The recommended 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) consecutive days. The weight used to calculate the dose 
of plerixafor should be obtained within 1 week before the first 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  
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Based on increasing exposure with increasing body weight, the plerixafor dose should not exceed 40 mg/day.  Recommended concomitant 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 consecutive days prior to the first 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 reduced by one-third to 0.16 mg/kg/day (see section 5.2). Clinical data with this dose adjustment are limited. There is insufficient clinical experience 
to make alternative posology recommendations for patients with a creatinine clearance <20 ml/min, as well as to make posology recommendations for patients on 
haemodialysis.
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 efficacy of Mozobil in paediatric patients have not been established in controlled 
clinical studies. Elderly patients (> 65 years old): No dose modifications 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 active substance or to any of the excipients. 4.8. Undesirable effects: Safety data for 
Mozobil in conjunction with G CSF in oncology 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 injection. 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 first dose of plerixafor or placebo and on each 
morning prior to apheresis. Adverse reactions that occurred more frequently 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 defined 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 significant 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

- Immune system disorders: Uncommon  Allergic reaction*
- Psychiatric disorders: Common  Insomnia
- Nervous system disorders: Common  Dizziness, headache
- Gastrointestinal disorders:  Very common  Diarrhoea, nausea - Common  Vomiting, abdominal pain, stomach discomfort, dyspepsia, abdominal distention, 
constipation,     flatulence, 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  Injection and infusion site reactions - Common  Fatigue, malaise

* 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 significant 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 profile of patients with myocardial infarction does not suggest Mozobil confers an independent 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.
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Current Clinical Trials
(Belg J Hematol 2012:3:155-156)

The BLAST trial for MRD+ adult B-pre-
cursor acute lymphoblastic leukaemia 
(B-ALL) patients investigates a bi-spe-
cific anti-CD19/anti-CD3 BiTE® antibody 
(blinatumomab®)
B-cell precursor acute lymphoblastic leukaemia; BCP-ALL; 
minimal residual disease; MRD; BiTE®

Background: 
Blinatumomab is bi-specific single chain BiTE® anti-
body designed to redirect cytotoxic T-cells for lysis 
of B-precursor ALL cells by crosslinking CD3 pres-
ent on all normal T-cells with CD19 expressed on 
leukemic cells. This results in perforin- and gran-
zyme-mediated death of the target cell.1

Blinatumomab® corresponds to a new class of thera-
peutic antibodies called ‘bispecific T cell engagers’ 
(BiTEs) capable of redirecting any cytotoxic T cell to 
tumour cells. BiTE® antibodies directed against other 
target antigens than CD19 are currently investigated 
in solid tumour indications.2

BiTE® antibodies represent a completely new immuno-
therapeutic approach for cancer therapy that exploits 
characteristics of both humoral and cellular immune 
responses, resembling to some extent the tumour 
allo-specific CTL response expected after hemato-
poietic stem cell transplantation (HSCT) but without 
its inherent toxicity.
Blinatumomab has shown a remarkable activity in a 
phase II study with B-precursor ALL patients for the 
eradication of minimal residual disease (MRD). The 
results of the initial phase II study MT103-202 are 
impressive with 80% of MRD negativity achieved  
after the first treatment course.3 Blinatumomab is 
also currently tested in the context of haematologic 
relapse/refractory disease in Germany (study 
MT103-206). Here the activity of blinatumomab is 
also impressive.4,5

Persistence or reappearance of MRD of B-ALL is an 
indicator of resistance to chemotherapy. In this case, 
HSCT offers a chance of cure but many patients  
remain MRD+ and experience relapse before trans-
plantation or are not eligible for transplantation be-

cause of older age or lack of donor. Even after trans-
plantation, the prognosis of patients with positive 
MRD before the procedure remains poor. This is  
especially the case for relapsed B-ALL. 
In this situation where conventional treatment  
approaches fails, blinatumomab offers a very high 
rate of conversion to MRD negativity, sometimes 
sustained, and can be used as a bridge to HSCT.

The BLAST trial: 
The BLAST trial is a confirmatory European multi-
center, single-arm study to assess the efficacy, safety, 
and tolerability of the BiTE® antibody blinatumomab® 
in adult BCP-ALL patients who, after intensive treat-
ment (consisting of at least three blocks of intensive 
chemotherapy), are in hematologic remission but still 
have a positive MRD (>10-3).
Blinatumomab is administered as a continuous infu-
sion. If a HSCT is planned, blinatumomab serves as a 
‘bridge to transplant’ by lowering the MRD level before 
transplant. If there is no graft, four courses of the 
antibody are planned. It is possible to retreat in case 
of molecular relapse after blinatumomab.

Practically: 
In order to assess the MRD response by molecular 
techniques, DNA obtained at diagnosis or relapse has 
to be sent prospectively to the central laboratory in 
Germany (Kiel) to establish a clonospecific PCR test 
and confirm the level of MRD at the time of inclusion.
To increase the number of B-ALL patients that can 
potentially benefit from the drug, the sponsor gives the 
opportunity to all hematologic centres (this proposal 
also applies to all the centres where the protocol is 
not open!) to send DNA from the newly diagnosed 
B-ALL to the central lab in Kiel, already at the time 
of diagnosis or relapse, for the lab to establish clono-
specific PCR (creation of primers specific to the patient
Then at the end of induction (which must have in-
cluded at least three blocks of intensive chemother-
apy) or at the end of re-induction (when the patient 
is in hematologic remission) a new sample must be 
sent to Kiel to determine the MRD. If it is >10-3, 
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Quantification and characterisation  
of microvesicles: Applications in  
hereditary spherocytosis, type-II  
heparin-induced thrombocytopenia 
and cancer
F. Mullier, N. Bailly, C. Chatelain, B. Chatelain, J. Dogné

Microvesicles (MVs) are sub-micron-size cellular fragments released by eukaryotic cells 
following activation or apoptosis. Their diameter ranges between 30 and 1000 nm. Micro-
vesicles are thought to play a major role in cellular cross-talk, inflammation, thrombosis and 
angiogenesis. As potential disease biomarkers, MV measurement and characterisation in 
biological fluids could also reveal new diagnostic and/or prognostic information in human 
disease. In this work:
- �We developed and validated an easy-to-use and useful quality control parameter for 

MV analysis by flow cytometry (FCM), the most frequently used technique to study MVs.
- �We developed and validated a reproducible MV quantification method by FCM in whole 

blood in order to avoid preanalytical concerns of plasma assays (i.e. loss of MVs by centrifu-
gation and lack of standardisation in centrifugation methods). 

- �We showed that this method could contribute to the diagnosis of hereditary spherocytosis 
(HS), a haemolytic anemia characterised by a release of MVs and unexplained occurrence 
of venous and arterial thrombosis after splenectomy.

- �We developed and validated a high sensitive sizing atomic force microscopy (AFM) method.
- �We characterised tumour cell-derived MVs released by cultured breast cancer cells MDA-MB 

231 (Cells) by FCM, Transmission Electron Microscopy, AFM and Thrombin Generation Assay.
- �Finally, we developed a platelet microparticle generation assay (PMPGA), a test which repro-

duces the in vivo type II heparin-induced thrombocytopenia (HIT) reaction. We showed that this 
assay, presented at least similar performances in comparison to the current biological refer-
ence, i.e. 14C-Serotonin Release Assay. As flow cytometry is widespread available, PMPGA 

(Belg J Hematol 2012;3:157-160)

Hematothesis
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January 31-
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February 6-8 6th Annual Congress of the European Association  
for Haemophilia and Allied Disorders (EAHAD)
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February 13-17 BMT Tandem Meetings
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February 20-22 15th Annual IHN Symposium
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February 20-23 20th Belgian Society on Thrombosis and Haemostasis (BSTH) 
Annual Meeting
Antwerp, Belgium. For more information please visit: www.bsth.be

February 21-23 4th International Hematologic Malignancies Conference 
Bridging The Gap	
Hong Kong, China

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

February 22-24 9th European Congress on Hematologic Malignancies:
From Clinical Science to Clinical Practice	
Lyon, France. For more information please visit: 

http://www.imedex.com/hematologic-malignancies-european-congress/registration.asp

March 15-16 ESH-EHA Type I Hematology Tutorial:  
focus on thrombosis and hemostasis
Barcelona, Spain. For more information please visit: http://www.esh.org/conferences/

March 22-24 Second ESH-EHA Scientific Workshop on T-CELL  
Acute Lymphoblastic Leukemia
Lisbon, Portugal. For more information please visit: http://www.esh.org/conferences/

All published articles can be found on our website:

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




