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• Anamnesi patologica remota: 2015 asportazione di adenoma tubulare
con displasia di basso grado dell’epitelio ghiandolare.

• Anamnesi patologica prossima: non sintomi sistemici.
• Febbraio 2016: inviato per linfocitosi assoluta e linfoadenopatie

laterocervicali bilaterali.
• Esami ematochimici: WBC 11.720/mmc, neutrofili 4.870/mmc,

linfociti 5.270/mmc, emoglobina 15.8 g/dl, piastrine 173.000/mmc.
• Creatinina 1.46 mg/dl, LDH 161 U/L. IgG 802 U/L.
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Egregio Signor
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Esami di laboratorio

CITOFLUORIMETRIA

Immunofenotipo gate su cellule B (CD19+)

          -   negCD38

          -   negCD138

          -   +CD43

          -   negSmIg Kappa

          -   100%SmIg Lambda

          -   + dimCD22

          -   +CD200

          -   + eterogeneo

Il 69% dei linfociti del sangue
periferico è costituito da linfociti B
con fenotipo CD5+, CD10-, CD23+,
CD103-, FMC-7-, CD25+, SmIg con
restrizione clonale per le catene
leggere lambda.
Il quadro è compatibile con malattia
linfoproliferativa a cellule B CD5+.

Il fenotipo CD19+/CD5+/CD23+/CD20+
dim/CD43+/CD200+ con debole
espressione delle SmIg è suggestivo
di LLC.

CD79b

Il Dirigente
 dott. Laura Del Pup

_______________________________________________________________________________
Contatti: Laboratorio del centro trasfusionale
Rappresentazione di un referto firmato elettronicamente, secondo la normativa vigente.
Referto n° 37033 firmato da: Laura Del Pup in data 19-02-2016 16:20:53
Numero certificato 455d9fdd99800885 emesso dall'ente certificatore Actalis S.p.A./03358520967
Il referto è conservato secondo la normativa vigente.
________________________________________________________________________________
ATTENZIONE

Gentile Signore/Signora, desideriamo renderLa partecipe che il Servizio Sanitario Regionale ha impiegato euro 7,15 per il Suo percorso di cura. Il pagamento, se dovuto, è riferito al ticket
(compartecipazione) più la quota fissa (statale) prevista dalla vigente normativa nazionale.

DIAGNOSI
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Febbraio 2016

• Ecografia addome: milza moderatamente ingrandita con diametro
bipolare di circa 13.3 cm con ecostruttura omogenea. Reni regolari
per sede, dimensioni ed ecostruttura cortico-midollare, il sinistro
con due formazioni cistiche in sede polare superiore, entrambe
con piccolissimo sepimento, la più grande diametro massimo di 25
mm. Vie escretrici renali non dilatate. Non linfoadenomegalie nei
volumi di indagine.

• Ecografia collo: a livello delle principali stazioni linfonodali del collo
e in sede sovraclaveare, bilateralmente, riconoscibili plurime
linfoadenomegalie con diametro massimo di circa 23,5 mm.
Alcune linfoadenomegalie anche in sede ascellare, bilateralmente
con diametro massimo a sinistra di circa 30 mm e a destra di circa
28.5 mm.

• Rx torace: nei limiti di norma. STADIO RAI 
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• Ecografia addome e collo (28/9/2018): in sede laterocervicale,
bilateralmente, plurimi linfonodi ingranditi e tenuamente ipoecogeni delle
dimensioni maggiori di 35 x 8 mm a destra e 28 x 9 mm a sinistra. Fegato
nei limiti per dimensioni e struttura con qualche sparsa micronodularità
cistica. Milza ingrandita con diametro bipolare di 16.6 cm. Reni in sede, nei
limiti per dimensioni e spessore parenchimale. Alcune formazioni cistiche
corticali d’ambo i lati, la maggiore a sinistra di circa 34 mm. Non
linfoadenomegalie.

• Esami ematochimici: WBC 20.670/mmc, neutrofili 4.670/mmc, linfociti
15.330/mmc, emoglobina 15 g/dl, piastrine 175.000/mmc.

• Non sintomi sistemici ma disfagia.

Settembre 2018
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MATERIALE INVIATO

A  Tonsilla sx

DESCRIZIONE

Frammento di cm 0.7x0.3. Si include in toto. 

DIAGNOSI

Frammento di tessuto linfoepiteliale sede di proliferazione diffusa di piccoli linfociti, coerente con
localizzazione di leucemia linfocitica cronica/linfoma a piccoli linfociti riferita in anamnesi.

Immunofenotipo:
CD20: positivo
CD79A: positivo focale
CD5: positivo
CD23: positivo
Ciclina D1: negativa
CD3: negativo (positivo sui linfociti T reattivi)
BCL2: positivo
BCL6: negativo
CD10: negativo
Ki67: 5%

SEGRETERIA:  SR
ESAMINATORI: SR MAC 
ES. MACRO:  SR
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Azienda ULSS n. 2 Marca trevigiana

- Presidio Ospedaliero di Treviso -

REGIONE VENETO

Sede legale: via Sant’Ambrogio di Fiera, 37 - 31100 Treviso P.I. 03084880263

UO DI PRONTO SOCCORSO

Dati identificativi del paziente

CANUTO LORENO
Accettato

Dati episodio

Nato il 20/07/1961 a CASALE SUL SILE (TV), Sesso: M, Età: 57

Residenza CASALE SUL SILE (TV) in VIA BELVEDERE 64

N. 25565 Anno 2019C.F.:CNTLRN61L20B879FCognome Nome:
CRA:402414916

il 29/03/2019 alle ore 09:28

Autonomo (giunto con mezzi propri)Trasporto

Provenienza Decisione propria (di un genitore se minore)

VERBALE DI DIMISSIONE

APP/EO

12 marzo diagnosi di herpes zoster in ps per cui ha eseguito talavir per
7 giorni. viene oggi per persistenza della nevralgia postherpetica. pz
con leucemia linfatica cronica. non ha eseguito trattamento con
vitamina b. deficit sensitivo sulle prime 3 dita della mano sx, persiste
anche eruzione cutanea parziale in via di risoluzione

OraData Operatore Annotazione

09:49 Rizzato Alessandra29/03/2019

Operatore AnnotazioneData Ora

Esami in pronto soccorso e medicina d'urgenza: visita generale - comprende anamnesi

Accertamenti e consulenze richieste dal pronto soccorso: - - visita neurologica incluso eventuale fundus oculi e
minimental test (mmse)
DIAGNOSI DI
USCITA nevralgia postherpetica

Prognosi

INPSNoINAIL NoNoReferto giudiziario

seguire indicazioni specialistiche allegate
rivalutazione secondo necessita

Prescrizioni
Terapie
Consigli

29/03/2019 11:57Data e ora di uscita

Esito 01 - Dimesso al domicilio

INFORMAZIONE
Gentile Signore

Desideriamo RenderLa partecipe che il Servizio Sanitario Regionale ha impiegato euro 43.50 per il suo percorso di cura.
Il pagamento, se dovuto, è riferito al ticket (compartecipazione) più la quota fissa (statale) prevista dalla vigente normativa nazionale.

(IL MEDICO RESPONSABILE) Alessandra Rizzato

Modello 'jHis-DEA' M.0075 S.IN.CO.S. Applications - Torino29/03/2019 11:57Stampato il:
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Ottobre 2020

• Ecografia collo e addome: grossolane formazioni linfonodali lungo le
catene laterocervicali. I conglomerati di maggiori dimensioni a sinistra di
4.4 cm x 1.8 cm, a destra di 3.9 cm x 1.2 cm. Presenza di
linfoadenomegalie anche in sede sottomandibolare. Linfoadenomegalie a
ridosso del tripode celiaco e in sede paracavale il più grande delle
dimensioni di 28 mm. Fegato nei limiti di volume con ecostruttura
conservata se si eccettua la presenza di qualche piccola cisti
subcentimetrica. Reni come di norma con qualche formazione cistica
bilateralmente del diametro tra 1 cm e 2.5 cm. Splenomegalia (diametro
bipolare di 17.5 cm).

• Esami ematochimici: WBC 33.330/mmc, neutrofili 4.670/mmc, linfociti
26.3300/mmc, emoglobina 15.2 g/dl, piastrine 110.000/mmc.



Ottobre 2021

• Ecografia collo e addome: in sede laterocervicale, bilateralmente, presenti plurime patologiche
linfoadenomegalie del diametro di 44.7 x 16.1 a destra e 36.9 x 17.4 mm a sinistra. Fegato nella
norma. Milza omogeneamente ingrandita con diametro bipolare di 19 cm. Reni in sede con alcune
formazioni cistiche corticali, la maggiore a sinistra di 27.5 mm. A livello celiaco, all’ilo epatico e in
sede paracavale alcune adenopatie ingrandite di cui la maggiore di 35 x 23 mm. Plurime adenopatie
ingrandite a livello dei cavi ascellari, la maggiore di 54.8 mm x 17 mm a destra e 47.7 x 13.5 mm a
sinistra, e ad entrambe le regioni inguinali, la maggiore di 25.7 x 10 mm a destra e 24,2 x 9,7 mm a
sinistra.

• Rx torace: nei limiti di norma.

• Peggioramento sintomi da compressione linfonodale: disfagia; non sintomi sistemici.

• WBC 36.420/mmc, neutrofili 4.370, linfociti 31.685/mmc, emoglobina 14.1 g/dl, piastrine
90.000/mmc, LDH 172 U/L, Beta-2 microglobulina 3.2 mcg/ml, protidogramma con
ipogammaglobulineamia (gammaglobuline 9%), IgG 647 mg/dl, IgA 39 mg/dl, IgM 7 mg/dl,
creatinina 1.3 mg/dl . STADIO RAI 
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Febbraio 2022

• Ulteriore peggioramento della disfagia con difficoltà ad alimentarsi in assenza di
sintomi sistemici.

• WBC 33.000/mmc, neutrofili 3.330, linfociti 29.000/mmc, emoglobina 14.4 g/dl,
piastrine 84.000/mmc, LDH 144 U/L, creatinina 1.52 mg/dl, IgG 618 mg/dl, IgA 38
mg/dl, IgM 7 mg/dl.

• TAC toraco-addominale: in sede laterocervicale, bilateralmente, presenti plurime
patologiche linfoadenomegalie del diametro di 55.7 x 18.1 a destra e 38.9 x 17.4
mm a sinistra. Fegato nella norma. Milza omogeneamente ingrandita con diametro
bipolare di 19 cm. Reni in sede con alcune formazioni cistiche corticali, la maggiore
a sinistra di 27.5 mm. A livello celiaco, all’ilo epatico e in sede paracavale alcune
adenopatie ingrandite di cui la maggiore di 50 x 23 mm. Plurime adenopatie
ingrandite a livello dei cavi ascellari, la maggiore di 54.8 mm x 17 mm a destra e
47.7 x 13.5 mm a sinistra, e ad entrambe le regioni inguinali, la maggiore di 35.7 x
10 mm a destra e 34,2 x 9,7 mm a sinistra.

LLC ATTIVA



and relapsed or refractory (78%) patients,
treated with single-agent ibrutinib or ibru-
tinib in combination with an anti-CD20
monoclonal antibody. In addition to con-
firming the impact of a complex karyo-
type, defined as either $3 or $5
cytogenetic abnormalities, on outcome,
they observed that patients with an
increasing number of alterations, from 0,
1 to 2, 3 to 4, 5 to 9, 10 to 14, and $15
aberrations, had progressively worse sur-
vival curves. Hence, they assessed
whether karyotypic complexity, included
as a continuous variable, had an impact
on outcome. Their analysis showed that
accumulating karyotypic complexity was
an independent variable associated with
both inferior progression-free survival
and OS. Furthermore, they had access to
multiple cytogenetic analyses from a sub-
set of patients progressing while on ibruti-
nib therapy (ie, at baseline and relapse)
and demonstrate that the presence of kar-
yotypic evolution at progression was
linked to a worse outcome (see figure).

Today, different genetic analyses are per-
formed to identify high-risk patients (see
figure) and the present study adds further
support to the clinical relevanceof identify-
ing patients with a complex karyotype.
Moreover, Kittai et al show the importance
of performing reanalysis at disease pro-
gression. As they rightly point out, there is
a lack of consistency in the protocols used

for cytogenetic analysis in CLL when the
more recent culturing conditions are
used. Hence, it is important to standardize
protocols and even perform a multicenter
evaluation todetermine the reproducibility
of cytogenetic analysis in CLL.

Another option would be to examine
genomic arrays or perform whole-
genome sequencing (WGS) to determine
the degree of genomic complexity. In a
recent multicenter effort using genomic
arrays, the presence of $5 or more geno-
mic aberrations was linked to high-risk dis-
ease.7 In fact, centers are already using
genomic arrays in routine diagnostics to
identify recurrent aberrations in CLL and
can, at the same time, detect genomic
complexity (but not translocations). The
other alternative would be WGS, which
has the potential, not only to determine
single mutations, copy-number aberra-
tions, and structural aberrations, but also
to identify more complex markers, such
as complex karyotype and IGHV gene
mutation status. Although initiatives are
ongoing in acute leukemia to introduce
WGS instead of cytogenetic/molecular
analyses, the cost of sequencing must
decline further for it to be a realistic option
in CLL diagnostics.

One important caveat with the current
study concerns the lack of TP53 mutation
status in the cohort.We know that patients

with del(17p) plus TP53 mutation com-
prise 60% of patients with TP53 aberra-
tions, whereas another 30% of patients
have only TP53mutations.8 Inotherwords,
a proportion of patients included in this
cohort most likely carried TP53 mutations
that were undetected. Considering the
tight link between genomic complexity
and TP53 aberrations, this information
would have been valuable. In addition,
we know that patients may harbor minor
subclones with TP53 mutations, detected
only by next-generation sequencing
(NGS)-based assays, that are similarly
linked to a poor response to therapy, at
least to chemoimmunotherapy.9 In future
studies, it is important to conclusively ana-
lyze the TP53 gene, using targeted NGS
and including other genes linked to geno-
mic instability (eg,ATMandSETD2) orwith
prognostic impact inCLL. In recentlydevel-
oped, broader NGS panels, it is also possi-
ble to include a copy-number backbone to
detect larger genomic aberrations, in addi-
tion to small mutations.10

In summary, the results of Kittai et al under-
score theclinical relevanceof increasingkar-
yotypic complexity in patients with CLL
treated with ibrutinib. In the coming years,
we should standardizeprotocols for cytoge-
netic analysis or other methods selected to
identify genomic complexity and define
how increasing complexity should be mea-
sured. If we decide to use complex karyo-
type as a continuous variable, what
number of aberrations should be included
foreachunit increase inkaryotypic complex-
ity?Doall typesof alterationshave the same
clinical impact? Finally, we must discuss
whether NGS-based technologies could
represent an alternative approach to low-
resolution cytogenetics for identifying com-
plex karyotype in CLL.

Conflict-of-interest disclosure: R.R. has
received honoraria from AbbVie, AstraZe-
neca, Janssen, Illumina, and Roche.!
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IGHV mutation status
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Complex karyotype
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+12 DNA binding

TP53
sequencing

Different diagnostic methods are applied to determine clinically relevant genetic markers in CLL. Fluorescence in
situ hybridization (FISH) is performed to detect the deletions of 11q, 13q, and 17p, as well as trisomy 12, whereas
the IGHVandTP53mutationstatus isdeterminedbysequencing (Sanger sequencingand/orNGS). Karyotypic com-
plexity is determined by cytogenetic analysis, counting both numerical and structural chromosomal aberrations.
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Factors contributing to these symptoms other than CLL
(e.g. secondary neoplasia, infections, sleep disorders,
anxiety, menopause) should be excluded, in particular when
any of these symptoms is the only criterion to start therapy.

Front-line treatment. For front-line therapy, different
treatment strategies are available (Figure 1); continuous
treatment with Bruton tyrosine kinase inhibitors (BTKis)
such as ibrutinib until progression or time-limited therapy
with ChT backbone and CD20 antibodies. In addition, the
United States Food and Drug Administration (FDA) and
European Medicines Agency (EMA) have recently approved
the combination of venetoclax plus obinutuzumab as
first-line therapy for CLL.21 Hence, this time-limited, CIT-free
regimen is an alternative third option. The treatment
decision should include an assessment of IGHV and TP53
status, as well as patient-related factors such as
comedication, comorbidities, preferences, drug availability
and potential of treatment adherence.

Therapy until progression with ibrutinib alone or in
combination with CD20 antibodies has yielded a longer PFS
when compared with fixed duration CIT [FCR, bendamustine
plus rituximab (BR), chlorambucil plus obinutuzumab] in
phase III randomised trials [I, A].37-39 However, the optimal
duration of treatment with ibrutinib has not been defined.
Data of one phase III trial which compared ibrutinib plus
rituximab versus FCR in young and fit patients suggest that
an OS benefit for ibrutinib-treated patients might exist.37

Two published trials, which allowed a crossover to
ibrutinib in patients progressing after CIT, have shown no
difference in OS so far.38,39 The Alliance trial compared BR
versus ibrutinib alone versus ibrutinib plus rituximab in

patients aged !65 years and showed no difference
between both ibrutinib-containing arms, but a significant
difference in PFS for both ibrutinib-containing arms versus
BR (74% versus 87% and 88% at 2 years, respectively).38

Within the ILLUMINATE trial, patients >65 years of age or
with significant comorbidity were randomised between
chlorambucil plus obinutuzumab (for 6 months) and
ibrutinib plus obinutuzumab. A significantly different PFS
was estimated at 30 months at 79% [95% confidence
interval (CI) 70-85] in the ibrutinib plus obinutuzumab
group versus 31% (95% CI 23-40) in the chlorambucil plus
obinutuzumab group, while a third arm with ibrutinib
monotherapy was missing.39

The ELEVATE study investigated the BTKi acalabrutinib
alone or in combination with obinutuzumab in comparison
with CIT with chlorambucil plus obinutuzumab in elderly
patients with CLL.40 The study showed a clear benefit for
both acalabrutinib-containing arms with respect to PFS
[hazard ratio (HR) 0.10 (95% CI 0.06-0.17) for acalabrutinib
plus obinutuzumab; HR 0.20 (95% CI 0.13-0.30) for
acalabrutinib alone]. Unfortunately, the study is not
powered for showing a benefit of adding obinutuzumab to
acalabrutinib. Therefore, the potential benefit of
obinutuzumab addition to BTKi remains unclear, while it
was already demonstrated that there is no benefit by
adding rituximab to ibrutinib with respect to disease control
in elderly38 and more fit patients with unfavourable genetic
profiles.41 Subgroup analyses of three out of four trials
failed to demonstrate a significant benefit for indefinite
ibrutinib or acalabrutinib therapy when compared with
fixed-duration CIT in patients with mutated IGHV
disease.38,40,42

Figure 1. Front-line therapy.
The order of the recommended treatments for each subgroup is based on expert opinion considering time-limited as more valuable therapy, if there is eq ual evidence
for two different treatment options.
BR, bendamustine plus rituximab; CIT, chemoimmunotherapy; CLBO, chlorambucil plus obinutuzumab; CLL, chronic lymphocytic leukaemia; FCR, fludarabine,
cyclophosphamide and rituximab; IGHV, immunoglobulin heavy chain variable.
a CIT as alternative treatment, only if reasons against treatment with targeted therapies or non-availability.
b BR might be considered alternatively in patients above the age of 65 years.
c If available.
d If approved and available.

B. Eichhorst et al. Annals of Oncology

Volume 32 - Issue 1 - 2021 https://doi.org/10.1016/j.annonc.2020.09.019 27
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CLL: EXTENDING SURVIVAL

     Is there a role for anti - CD20 antibodies in CLL ?  
    Harsh R.   Shah  and  Deb o rah M.   Stephens  
  University of Utah , Salt Lake City, UT 

   Anti - CD20 mono clo nal antibodies (mAbs) have rev o lu tion ized the treat ment of chronic lym pho cytic leu ke mia (CLL) by 
improv ing sur vival of patients with CLL in con junc tion with che mo ther apy. However, the novel targeted agents such 
as Bruton tyro sine kinase inhib i tors (BTKis) and venetoclax have now mostly replaced che mo ther apy in front line treat-
ment of CLL. Several clin i cal tri als have been conducted to exam ine the role of anti - CD20 mAbs in com bi na tion with 
BTK inhib i tors and venetoclax. Addition of rituximab to ibrutinib does not improve pro gres sion - free sur vival (PFS) of 
treat ment - naive patients with CLL, pos si bly related to ibrutinib ’ s antag o nis tic effect on anti - CD20 antibodies. Alterna-
tively, addi tion of a glycoengineered anti - CD20 mAb obinutuzumab to a more selec tive BTKi acalabrutinib may improve 
PFS but does not improve over all sur vival of patients with CLL in the front line set ting, pend ing long - term fol low - up. Thus, 
we sug gest that the addi tion of an anti - CD20 mAb to a BTKi is of most ben e fi t to patients with auto im mune cytopenia 
or rap idly pro gres sive dis ease. In con trast to BTKis, com bi na tion of fi xed - dura tion venetoclax and anti - CD20 mAb can 
induce deep remis sion with high rates of unde tect able min i mal resid ual dis ease, cor re lat ing with improved sur vival of 
patients with CLL in both front line and relapsed / refrac tory set tings. In this review, we dis cuss clin i cal tri als of BTKis and 
venetoclax that have inves ti gated the role of anti - CD20 mAbs in front line and relapsed set tings of CLL treat ment. We 
also pro vide an algo rithm suggesting how anti - CD20 mAbs may be incor po rated in the treat ment of patients with CLL, 
includ ing spe cifi c sce nar ios.  

   LEARNING OBJECTIVES 
   •    Anti - CD20 mono clo nal anti body plus BTK inhib i tor may pro vide clin i cal ben e fi t in patients with active auto im mune 

cytopenia or rap idly pro gres sive dis ease. 
  •    Adding anti - CD20 anti body to venetoclax induces deep remis sions, allowing for fi xed - dura tion treat ment.  

  CLINICAL CASE 
  Mr. Smith, a 67 - year - old man, was diag nosed with chronic 
lym pho cytic leu ke mia (CLL) 3 years ago. He was asymp-
tom atic, with out cytopenias, and was observed. Three 
months ago, he had pur pura and throm bo cy to pe nia. 
Evaluation revealed immune throm bo cy to pe nic pur pura 
(ITP). Over the course of 2 months, his ITP was refrac tory 
to treat ment with ste roids and intra ve nous immu no glob-
u lin. Today, Mr. Smith reports drenching night sweats, 
fatigue, and early sati ety. Laboratory tests show ane mia 
and throm bo cy to pe nia. He has refrac tory ITP and meets 
cri te ria for CLL treat ment.  

 Introduction 
 Anti - CD20 mono clo nal antibodies (mAbs) have been inte-
grated in treat ment of CLL in com bi na tion with che mo ther-
apy for lon ger than a decade. Rituximab is a chi me ric type 

I anti body that erad i cates CLL cells pri mar ily by means of 
com ple ment - depen dent cyto tox ic ity and anti body - depen-
dent cel lu lar cyto tox ic ity (ADCC) after bind ing to CD20 
( Figure 1 ). 1  Addition of rituximab to the stan dard che mo-
ther apy agents fl udarabine and cyclo phos pha mide (FCR) 
improved over all sur vival (OS) and pro gres sion -  free sur vival 
(PFS) com pared with   fl udarabine and cyclophophamide in 
the front line treat ment of patients with CLL. This com bi na-
tion became a stan dard option for fi t patients. 2  Although 
bendamustine (another stan dard che mo ther apy agent) 
with or with out rituximab was not directly com pared in 
a head - to - head clin i cal trial, bendamustine plus rituximab 
(BR) showed favor able over all response rates (ORRs) and 
PFS com pared with bendamustine alone in treat ment -
 naive patients with CLL in an impre cise cross - trial com-
par i son. 3,4  The direct com par i son of FCR to BR for treat-
ment - naive fi t patients with CLL con cluded, though, that 
BR was bet ter tol er ated in patients older than 65 years and 
is con sid ered an option for this pop u la tion. 5  Obinutuzumab 
is a potent human ized, glycoengineered type II anti body 
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CLL: EXTENDING SURVIVAL

     Is there a role for anti - CD20 antibodies in CLL ?  
    Harsh R.   Shah  and  Deb o rah M.   Stephens  
  University of Utah , Salt Lake City, UT 

   Anti - CD20 mono clo nal antibodies (mAbs) have rev o lu tion ized the treat ment of chronic lym pho cytic leu ke mia (CLL) by 
improv ing sur vival of patients with CLL in con junc tion with che mo ther apy. However, the novel targeted agents such 
as Bruton tyro sine kinase inhib i tors (BTKis) and venetoclax have now mostly replaced che mo ther apy in front line treat-
ment of CLL. Several clin i cal tri als have been conducted to exam ine the role of anti - CD20 mAbs in com bi na tion with 
BTK inhib i tors and venetoclax. Addition of rituximab to ibrutinib does not improve pro gres sion - free sur vival (PFS) of 
treat ment - naive patients with CLL, pos si bly related to ibrutinib ’ s antag o nis tic effect on anti - CD20 antibodies. Alterna-
tively, addi tion of a glycoengineered anti - CD20 mAb obinutuzumab to a more selec tive BTKi acalabrutinib may improve 
PFS but does not improve over all sur vival of patients with CLL in the front line set ting, pend ing long - term fol low - up. Thus, 
we sug gest that the addi tion of an anti - CD20 mAb to a BTKi is of most ben e fi t to patients with auto im mune cytopenia 
or rap idly pro gres sive dis ease. In con trast to BTKis, com bi na tion of fi xed - dura tion venetoclax and anti - CD20 mAb can 
induce deep remis sion with high rates of unde tect able min i mal resid ual dis ease, cor re lat ing with improved sur vival of 
patients with CLL in both front line and relapsed / refrac tory set tings. In this review, we dis cuss clin i cal tri als of BTKis and 
venetoclax that have inves ti gated the role of anti - CD20 mAbs in front line and relapsed set tings of CLL treat ment. We 
also pro vide an algo rithm suggesting how anti - CD20 mAbs may be incor po rated in the treat ment of patients with CLL, 
includ ing spe cifi c sce nar ios.  

   LEARNING OBJECTIVES 
   •    Anti - CD20 mono clo nal anti body plus BTK inhib i tor may pro vide clin i cal ben e fi t in patients with active auto im mune 

cytopenia or rap idly pro gres sive dis ease. 
  •    Adding anti - CD20 anti body to venetoclax induces deep remis sions, allowing for fi xed - dura tion treat ment.  

  CLINICAL CASE 
  Mr. Smith, a 67 - year - old man, was diag nosed with chronic 
lym pho cytic leu ke mia (CLL) 3 years ago. He was asymp-
tom atic, with out cytopenias, and was observed. Three 
months ago, he had pur pura and throm bo cy to pe nia. 
Evaluation revealed immune throm bo cy to pe nic pur pura 
(ITP). Over the course of 2 months, his ITP was refrac tory 
to treat ment with ste roids and intra ve nous immu no glob-
u lin. Today, Mr. Smith reports drenching night sweats, 
fatigue, and early sati ety. Laboratory tests show ane mia 
and throm bo cy to pe nia. He has refrac tory ITP and meets 
cri te ria for CLL treat ment.  

 Introduction 
 Anti - CD20 mono clo nal antibodies (mAbs) have been inte-
grated in treat ment of CLL in com bi na tion with che mo ther-
apy for lon ger than a decade. Rituximab is a chi me ric type 

I anti body that erad i cates CLL cells pri mar ily by means of 
com ple ment - depen dent cyto tox ic ity and anti body - depen-
dent cel lu lar cyto tox ic ity (ADCC) after bind ing to CD20 
( Figure 1 ). 1  Addition of rituximab to the stan dard che mo-
ther apy agents fl udarabine and cyclo phos pha mide (FCR) 
improved over all sur vival (OS) and pro gres sion -  free sur vival 
(PFS) com pared with   fl udarabine and cyclophophamide in 
the front line treat ment of patients with CLL. This com bi na-
tion became a stan dard option for fi t patients. 2  Although 
bendamustine (another stan dard che mo ther apy agent) 
with or with out rituximab was not directly com pared in 
a head - to - head clin i cal trial, bendamustine plus rituximab 
(BR) showed favor able over all response rates (ORRs) and 
PFS com pared with bendamustine alone in treat ment -
 naive patients with CLL in an impre cise cross - trial com-
par i son. 3,4  The direct com par i son of FCR to BR for treat-
ment - naive fi t patients with CLL con cluded, though, that 
BR was bet ter tol er ated in patients older than 65 years and 
is con sid ered an option for this pop u la tion. 5  Obinutuzumab 
is a potent human ized, glycoengineered type II anti body 
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Figure 2. How to incorporate anti-CD20 monoclonal antibody into frontline treatment for patients with CLL. *All eligible patients 
should be considered for participation in clinical trials if available. **Anti-C20 monoclonal antibody. +Pending Food and Drug Adminis-
tration approval for marketing for CLL at time of submission. GERD, gastroesophageal reflux disease; IGHV, immunoglobulin variable 
heavy chain; TLS, tumor lysis syndrome.

Figure 3. How to incorporate anti-CD20 monoclonal antibody into subsequent lines of treatment for patients with CLL. *All eligible 
patients should be considered for participation in clinical trials if available. **Anti-C20 monoclonal antibody. +Pending Food and Drug 
Administration approval for marketing for CLL at time of submission. GERD, gastroesophageal reflux disease; IGHV, immunoglobulin 
variable heavy chain; TLS, tumor lysis syndrome.

CLINICAL CASE (Con tin ued)
Mr. Smith received V-R ther apy, which led to another clin i cal 
remis sion. There is some ques tion whether main te nance with 
anti-CD20 mAbs can improve clin i cal out comes. Ofatumumab, 
a type I human ized anti-CD20 mAb with a bet ter com ple ment- 
depen dent cyto tox ic ity pro file com pared with rituximab (Figure 1), 
is approved for main te nance ther apy after chemoimmunother-
apy in patients with R/R CLL but has not been widely accepted 
into clin i cal prac tice due to the emer gence of novel agents;  
we do not rou tinely rec om mend its uti li za tion.43 Our algo rithm on 

incor po ra tion of anti-CD20 mAbs for both front line and R/R CLL 
is sum ma rized in Figures 2 and 3. Given the mul ti ple choices for 
ther apy, a clin i cal trial is always pref er a ble for patients who qual-
ify. However, we have lim ited our algo rithms to cur rently avail  able 
ther a pies. If using che mo ther apy for a young patient (aged <65 
years) with good prog nos tic fac tors, FCR can be con sid ered. If a 
patient has ste roid-refrac tory auto im mune cytopenia or a need 
for an urgent response, a com bi na tion of a BTKi and an anti-CD20 
mAb can be con sid ered. Due to ibrutinib’s suspected antag o nism 
of an anti-CD20 mAb mech a nism, we would favor an acalabrutinib  
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CLINICAL TRIALS AND OBSERVATIONS

Comment on Byrd et al, page 3327

On the road to optimized
BTK inhibition in CLL
Lukáš Smolej | University Hospital Hradec Králové

In this issue of Blood, Byrd et al present the results of a pilot phase 1/2 trial
assessing acalabrutinib in previously untreated patients with chronic lym-
phocytic leukemia (CLL).1

Introduction of targeted, orally available
small-molecule inhibitors ibrutinib, idelali-
sib, and venetoclax has radically changed
the treatment landscape of CLL. The
Bruton tyrosine kinase (BTK) inhibitor

ibrutinib was the first of these agents to
demonstrate hitherto unprecedented ac-
tivity in patients with relapsed/refractory2,3

and, subsequently, untreated CLL.4,5

However, ibrutinib therapy may cause

significant toxicity, such as atrial fibrilla-
tion, bleeding, or arterial hypertension,
explained in part by off-target effects on
kinases, such as epidermal growth fac-
tor receptor and interleukin-2–inducible
T-cell kinase among others. These side
effects can lead to discontinuation of
ibrutinib in up to 21% patients.6 Aca-
labrutinib is a second-generation co-
valent BTK inhibitor designed to have
more specific action against BTK with
fewer off-target effects. Based on the
randomized phase 3 trials ASCEND7 and
ELEVATE-TN,8 which showed better effi-
cacy than chemoimmunotherapy in sig-
nificantly longer progression-free survival
(PFS), acalabrutinib has been approved in
the United States and European Union
for treatment-naive as well as relapsed/
refractory CLL (see table). Importantly, in

Comparison of demographic data, efficacy, and safety of acalabrutinib vs ibrutinib in treatment-naı̈ve CLL

ACE-CL-001 ELEVATE-TN ALLIANCE RESONATE-2

Agent Acalabrutinib Acalabrutinib Ibrutinib Ibrutinib

n 99 179 182 136

Median age, y 64 70 71 73

Median CrCl (mL/min) NR 75 69 NR

Rai stage III/IV, % 47 48 54 44

Unmutated IGHV, % 62 58 63 57

FISH del 17p, % 10 10 5 0

ORR/CR, % 97 / 7 86/1 93/7 92/30

Median follow-up, mo 53 28 38 60

PFS, % 4-y PFS 96 2-y PFS 87 2-y PFS 87 4-y PFS 76

Neutropenia grade $3, % 9 10 15 13

Bleeding grade $3, % 3 2 2 6

Atrial fibrillation, any grade ($3), % 5 (2) 4 (0) 17 (9) 16 (5)

Infection grade $3, % 15 14 20 23

SPM, % 26 9 13 NR

References 1 8 5 6,9

CrCl, creatinine clearance; FISH, fluorescence in situ hybridization; IGHV, immunoglobulin heavy-chain variable region; ORR/CR, overall response rate/complete response.
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becoming symptomatic. A partial response (PR) in the setting of
persistent lymphocytosis was characterized as a PR with lym-
phocytosis (PR-L).

Pharmacokinetics and pharmacodynamics
Pharmacokinetic analyses were performed using a validated as-
say20 during cycle 1. BTK occupancy was measured in peripheral
blood mononuclear cells (PBMCs) using a biotin-tagged analog
probe at baseline, 4 hours postdose on days 1 and 8, and predose
on days 1, 8, and 28.

Sample collection and PBMC isolation
Blood was drawn in heparin-coated vacutainer tubes just prior to
dosing on days 1, 2, 8, and 28 of cycle 1 and 4 hours after dosing
on days 1, 8, and 28 of cycle 1. Samples were shipped at ambient
temperature overnight to Acerta Pharma analytical laboratories
and immediately purified to obtain PBMCs using Ficoll Paque
Plus density separation method (product insert instructions
71-7167-00AG;GEHealthcare Biosciences AB; Uppsala, Sweden),
followed by cryopreservation in liquid nitrogen.

BTK target occupancy
Detailed procedures are outlined in the supplemental Methods,
available on the Blood Web site. In brief, samples from all time
points from each patient were analyzed together with a control
PBMC sample from a healthy volunteer. Occupancy was tested
using an enzyme-linked immunosorbent assay–based method
in PBMCs.

Statistical analyses
Safety and efficacy analyses included all enrolled patients who
received $1 dose of study drug. Descriptive statistics are re-
ported. Wilcoxon signed-rank test was used to assess changes
from baseline in immunoglobulin levels and immune cell counts.
Only patients with values at baseline and at each follow-up visit
were included; analyses were not adjusted for multiplicity.
P values ,.05 were regarded as descriptive and not definitive
because of the high number of exploratory tests performed.

Progression-free survival (PFS) was defined as the time from the
first dose to documentation of PD or death; duration of re-
sponse (DOR) was defined as the time from the date of first
response (PR-L or better) to documentation of PD or death (any
cause). PFS and DOR values were estimated using Kaplan-
Meier methodology26; PFS and DOR data were censored at the
last clinical assessment for patients who discontinued treatment
without disease progression or death. Event-free survival (EFS)
was defined as time from the first dose to documented PD, death,
treatment discontinuation owing to an AE, or start of new anti-
cancer therapy.

Results
Patients
A total of 99 patients were enrolled to the treatment-naive study
cohort between 15 August 2014 and 10 December 2015 and
received $1 dose of acalabrutinib. The median patient age was
64 (range, 33-85) years; 67% were men, and 47% had high-risk
disease as defined by Rai criteria27 (Table 1). Bulky lymph nodes
$5 cm were noted in 46% of patients, and b2-microglobulin was
.3.5 mg/mL in 77% of patients. Genomic features at time of
study enrollment included 62% with unmutated IGHV (defined
using a cutoff of 2% variance from germline sequence), 21% with
del(11q), 10% with del(17p), 14% with mutated TP53, 18% with
any TP53 aberration, and 18% with complex karyotype. The 37
patients who initially received acalabrutinib 200 mg once daily
were treated for a median 13.7 months (range, 2.5-33.6 months)
before crossing over to 100-mg twice-daily dosing (median,
41.5 months; range, 5.6-51.8 months). Because the duration of
treatment on 200 mg once daily was brief compared with the
duration on 100 mg twice daily, all analyses were conducted in
the overall dosing population.

Safety
Acalabrutinib was administered for a median of 52months (range,
0.2-60); the overall median time on treatment was 53 months
(range, 1-59) (56 months for 200 mg once daily [n 5 37] and
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Figure 1. Incidence of select TEAEs by yearly intervals. The incidence of TEAEs selected by frequency ($15% at #1 year) and clinical interest. TEAE, treatment-emergent
adverse event; URTI, upper respiratory tract infection.
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Aggiornamenti sull offerta della vaccinazione contro l Herpes Zoster in Regione Veneto

2. VACCINI DISPONIBILI CONTRO LHERPES ZOSTER

Fino ad ora, in Italia, era disponibile contro HZ un unico vaccino vivo attenuato (ZLV). A partire dall’anno

corrente, come da Circolare del Ministero della Salute n. 8770 dell’ 08.03.2021, è disponibile anche un vaccino

ricombinante adiuvato (RZV). Il vaccino RZV si è dimostrato più efficace dello ZLV e diverse istituzioni

scientifiche internazionali (tra cui CDC, STIKO, NACI, JCVI, ATAGI, ecc) ne raccomandano l’utilizzo in via

preferenziale.

2.1 Vaccino contro l Herpes Zoster vivo attenuato (ZLV)
Il vaccino ZLV presenta un’efficacia di circa il 65% nella riduzione dei casi di NPE e di circa il 50% nella

prevenzione di tutti i casi clinici di HZ. Si è visto però che l'efficacia vaccinale verso HZ decresce con l’età,

passando dal 70% nei cinquantenni al 41% nei settantenni. Alcuni studi dimostrano infatti che a distanza di

tempo,  i soggetti vaccinati presentano una ridotta protezione.

2.2 Vaccino contro l Herpes Zoster ricombinante adiuvato (RZV)
Per quanto riguarda il vaccino RZV, l’efficacia valutata in persone in cui le due dosi sono state somministrate a

due mesi di distanza si è dimostrata del 97% nei cinquantenni e del 91% nelle persone ultrasettantenni. Negli

studi effettuati sono stati ridotti in maniera significativa i ricoveri correlati ad HZ. In pazienti di età superiore ai

18 anni sottoposti a trapianto di cellule staminali emopoietiche autologhe o affetti da neoplasia ematologiche

l’efficacia è stata rispettivamente del 68% e 87%. Questo vaccino si è dimostrato efficace anche nel ridurre le

complicanze correlate ad HZ diverse da NPE.

Tabella 1. Sintesi delle principali caratteristiche dei due vaccini disponibili

RZV ZLV

Schedula
vaccinale

Due dosi a distanza di due mesi l’una
dall’altra.
In caso di necessità la distanza può essere
aumentata fino a 6 mesi.
In soggetti che sono o che potrebbero
diventare immunodeficienti o
immunodepressi a causa di malattia o
terapia e che trarrebbero beneficio da un
programma di vaccinazione più breve, la
seconda dose può essere somministrata da
1 a 2 mesi dopo la dose iniziale.

Somministrare una singola dose.

Modalità di
somministrazione

Il vaccino ricombinante adiuvato deve
essere somministrato per via
intramuscolare, preferibilmente nella
regione deltoidea.

Il vaccino può essere somministrato per via
sottocutanea (s.c.) o intramuscolare (i.m.),
preferibilmente nell’area deltoidea.

Indicazioni d’uso Indicato per la prevenzione dell’Herpes
Zoster e della nevralgia post-erpetica in:
- adulti di età pari o superiore a 50 anni;
- adulti di età pari o superiore a 18 anni

ad aumentato rischio di HZ.
In assenza di dati, come misura
precauzionale, non è raccomandato l’uso in
gravidanza.
Può essere somministrato con la stessa
schedula anche in soggetti che
precedentemente hanno ricevuto una dose
di vaccino vivo attenuato contro HZ.

Indicato per i soggetti di età superiore ai 50

anni d’età.

E’ controindicato nei soggetti

immunodepressi.

Non deve essere somministrato a donne in

gravidanza. Le donne in età fertile devono

utilizzare le necessarie precauzioni per

evitare la gravidanza nel primo mese

successivo alla vaccinazione.
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CLINICAL TRIALS AND OBSERVATIONS

Effect of Bruton tyrosine kinase inhibitor on efficacy of
adjuvanted recombinant hepatitis B and zoster vaccines
Christopher Pleyer,1 Mir A. Ali,2 Jeffrey I. Cohen,2 Xin Tian,3 Susan Soto,1 Inhye E. Ahn,1 Erika M. Gaglione,1 Pia Nierman,1 Gerald E. Marti,1

Charles Hesdorffer,1 Jennifer Lotter,1 Jeanine Superata,1 Adrian Wiestner,1 and Clare Sun1

1Hematology Branch, National Heart, Lung, and Blood Institute, 2Medical Virology Section, Laboratory of Infectious Diseases, National Institute of Allergy and
Infectious Diseases, and 3Office of Biostatistics Research, National Heart, Lung, and Blood Institute, National Institutes of Health, Bethesda, MD

KEY PO INT S

l De novo immune
response to hepatitis
B vaccine was nearly
absent in CLL patients
on BTKi and impaired
in treatment-naı̈ve
patients.

l Recall immune
response to zoster
vaccine was not
significantly different
between CLL patients
on BTKi and
treatment-naı̈ve
patients.

Vaccinations are effective in preventing infections; however, it is unknown if patients with
chronic lymphocytic leukemia (CLL) who are treatment naı̈ve (TN) or receiving Bruton
tyrosine kinase inhibitors (BTKi’s) respond to novel adjuvanted vaccines. Understanding
the effect of BTKi’s on humoral immunity is timely because BTKi’s are widely used and
vaccination against coronavirus disease 2019 is urgently needed. In 2 open-label, single-
arm clinical trials, we measured the effect of BTKi’s on de novo immune response against
recombinant hepatitis B vaccine (HepB-CpG) and recall response against recombinant
zoster vaccine (RZV) in CLL patients who were TN or on BTKi. The primary end point was
serologic response to HepB-CpG (anti-hepatitis B surface antibodies ‡10 mIU/mL) and RZV
(‡fourfold increase in anti-glycoprotein E). The response rate to HepB-CpG was lower in
patients on BTKi (3.8%; 95% confidence interval [CI], 0.7-18.9) than patients who were TN
(28.1%; 95% CI, 15.6-45.4; P 5 .017). In contrast, the response rate to RZV did not differ
significantly between the BTKi (41.5%; 95% CI, 27.8-56.6) and TN cohorts (59.1%; 95% CI,
38.7-76.7; P 5 .2). BTKi’s were associated with a decreased de novo immune response
following HepB-CpG, whereas recall immune response following RZV was not significantly

affected by BTKi therapy. These trials were registered at www.clinicaltrials.gov as #NCT03685708 (Hep-CpG) and
#NCT03702231 (RZV). (Blood. 2021;137(2):185-189)

Introduction
Infections are amajor cause ofmorbidity for patients with chronic
lymphocytic leukemia (CLL).1 Vaccines are effective in pre-
venting infections; unfortunately, vaccine responses in patients
with CLL have been suboptimal.2 It is unknown whether novel
adjuvanted vaccines can induce superior immune responses in
patients with CLL who are treatment naı̈ve (TN) or receiving
Bruton tyrosine kinase inhibitors (BTKi’s).

BTK is critical for B-cell receptor signaling and humoral immu-
nity. BTKi’s are widely used to treat CLL.3,4 Among patients with
CLL on BTKi therapy, antibody-mediated responses to influenza
vaccination are detected in 7% to 26%.5,6 Humoral immunity
against influenza is, at least in part, dependent upon recognition
of recall antigens from prior infection or vaccination.7 In contrast,
protection against other viruses, such as severe acute respiratory
syndrome coronavirus 2, requires the induction of a de novo
immune response.8

The impact of BTKi on vaccine responses has potential impli-
cations for vaccination strategies for an increasing number of
patients with CLL receiving this therapy. To test the antibody-

mediated response to novel antigens, we conducted a phase 2
clinical trial of recombinant adjuvanted hepatitis B vaccine
(HepB-CpG) in patients with TN CLL or those on BTKi therapy. A
concurrent clinical trial of recombinant adjuvanted shingles
vaccine (RZV) evaluated the recall response to varicella-zoster
virus (VZV).

Methods
These 2 prospective, open-label, phase 2 studies investigated
the efficacy of HepB-CpG (HEPLISAV-B, Dynavax Technologies
Corp) and RZV (SHINGRIX, GlaxoSmithKline Biologicals) in pa-
tients with TN CLL, or patients receiving a BTKi (ibrutinib or
acalabrutinib) for $6 months as frontline treatment or for re-
lapsed disease. Patients received HepB-CpG or RZV individually,
in combination, or sequentially. Key exclusion criteria were
concomitant immunoglobulin replacement or immunosuppres-
sive therapy (eg, corticosteroids). Patients receiving RZV must
not have had symptomatic VZV infection, exposure to live
shingles vaccine within the past 1 year, or prior RZV vaccinations.
Patients receiving HepB-CpG must not have had previous
hepatitis B infection or immunization confirmed by negative
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BTKi therapy did not significantly affect the rate of response to
RZV. Seroconversion was detected in 17 (41.5%; 95% CI, 27.8-
56.6) patients on BTKi and 13 (59.1%; 95%CI, 38.7-76.7) patients
whowere TN (P5 .2) (Figure 1). Similarly, there was no difference
between serum anti-gE antibody titer at baseline or at 6 months
between patients who were BTKi-treated and TN (P 5 .5 at
baseline; P 5 .7 at 6 months). Response to RZV was not sig-
nificantly different between patients receiving BTKi as frontline
treatment and for relapsed disease (P 5 .8) or between patients
receiving ibrutinib (n 5 9) and acalabrutinib (n 5 8, P 5 .8). The
rate of response to HepB-CpG or RZV was comparable in pa-
tients who received either vaccine alone or both vaccines
concomitantly (P 5 .4 for HepB-CpG; P 5 .5 for RZV).

Most AEs were grade 1-2 in severity (supplemental Table 1 on
the Blood Web site). The most common local AE was injection

site pain (85.1% HepB-CpG; 97.3% RZV) and the most common
systemic AE was myalgia (41.9% HepB-CpG; 51.3% RZV). No
treatment-related serious AEs occurred.

These studies confirm that HepB-CpG and RZV administration is
safe for patients with CLL, with similar rates of AEs compared
with healthy individuals.10,12 However, response rates to HepB-
CpG and RZV exceed 95% in the general population.10,12 The
HepB-CpG response rate of 28.1% in TN CLL patients in this
study is consistent with prior investigations of the pneumococcal
conjugated vaccine (PCV13) and pneumococcal polysaccharide
vaccine (PPSV23) that reported response rates between 20% and
40%.13-15 These results highlight that vaccine responses are
impaired in TN CLL patients, even with novel adjuvanted for-
mulations. BTKi’s, a standard treatment in B-cell malignancies,
were associated with a near absence of de novo humoral

Subject

7000

Anti-HBs Blood Titers

An
ti-

HB
s (

m
lU

/m
L)

5000

3000

1000
300

250

200

150

100

50
25

20

15

10

5

0

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57

Treatment Naive

BTKi

Response Threshold

A

Subject

Anti-gE Blood Titers
Fo

ld
-ch

an
ge

 an
ti-

gE

6

8

10

12

14

16

18

20

4

2

0

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61 63

Treatment Naive

BTKi

Response Threshold

B

Figure 1. Evaluation of immunogenicity. (A) HepB-CpG
and (B) RZV. Dashed lines indicate response threshold
(HepB-CpG: anti-HBs $10 mIU/mL; RZV: $fourfold in-
crease in anti-gE titer).
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