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  Both BTKi and BCL2i are regarded as standards of care for frontline treatment of CLL. In this paper, I present the argu-
ments for favoring BTKi as initial therapy. Venetoclax-based regimens have the advantage of being fi xed in duration, but 
patients with select high-risk features may experience inferior PFS relative to those without high-risk features. 

 CLINICAL CASE   
  A 71  year  old man was observed for chronic lym pho cytic 
leu ke mia (CLL) for 2 years and progressed with dou bling 
time of 6 months and bulky lymph ade nop a thy. He has 
sta ble hyper ten sion, atrial f bril la tion, and oste o ar thri
tis. Prognostic workup showed del(17p) by fl uo res cence 
in situ hybrid iza tion, unmutated immu no glob u lin heavy 
chain (IgHV), and  TP53  muta tion with com plex kar yo type. 
He lives in a rural loca tion and trav els 1.5 hours by car to 
see his treating oncol o gist. Should he receive upfront con
tin u ous BTK inhib i tor (BTKi) ther apy or lim ited  dura tion 
venetoclax  obinutuzumab ?   

 BTKis and the par a digm for con tin u ous ther apy 
 Therapy for CLL in the che mo ther apy era is tra di tion ally 
lim ited in dura tion due to cumu la tive myelosuppression 
and other side effects. 1  This par a digm is now chal lenged by 
the advent of targeted ther a pies with improved tol er ance 
pro f les. In this arti cle, we dis cuss the advan tages of con tin
u ous BTKi ther apy rel a tive to lim ited  dura tion alter na tives. 

 Eight years ago, the phase 1 report of the f rst  in  class 
BTKi ibrutinib was published in the  New England Journal 
of Medicine . 2  Ibrutinib was ground break ing for patients 
with relapsed / refrac tory (R / R) CLL, achiev ing prolonged 

median pro gres sion  free sur vival (PFS) of 52 months and 
7  year over all sur vival (OS) of 55 % , 3  com pared with his toric 
median OS expec ta tions of less than 1 year for sim i lar pop
u la tions. 4,5  Since then, new gen er a tions of BTKis, includ
ing more spe cif c cova lent inhib i tors with the poten tial for 
reduced side effects (eg, acalabrutinib, 6  zanubrutinib 7 ) and 
even newer  “ revers ible ”  agents (eg, pirtobrutinib 8 ), have 
emerged. Multiple phase 3 stud ies have con f rmed the 
supe ri or ity of BTKi  based ther a pies over established com
par a tors in CLL, in both the front line (1L) (  RESONATE  2, 9

ELEVATE  TN, 10  ILLUMINATE, 11  E1912, 12  ALLIANCE 13 ) and R / R 
set tings (RESONATE, 14  ASCEND 15 ). 

 Although broadly effec tive and well tol er ated as a class, 
the par a digm for BTKi ther apy is indef   nite ther apy due to 
incom plete erad i ca tion of the CLL pop u la tion, as man i fest 
by low com plete remis sion rates of approx i ma tely 25 %  to 
35 %  and approx i ma tely 10 %  in the 1L and R / R set tings, 3,11,16,17

respec tively, and largely absent chances of attaining unde
tect able min i mal resid ual dis ease sta tus (uMRD; def ned as 
 < 1 CLL cell per 10,000 leu ko cytes). The addi tion of the anti 
 CD20 rituximab to ibrutinib failed to improve PFS in 2 ran
dom ized stud ies in CLL, 13,18  although a slight PFS advan tage 
to the com bi na tion of acalabrutinib and obinutuzumab to 
acalabrutinib alone was seen in the ELEVATE  TN study. 10,19

Thus, the nature of BTKi  based ther apy remains con tin u ous 
and indef   nite. 

 LEARNING OBJECTIVES
    •    Understand that both BTK inhibitors (BTKi) and the BCL2 antagonist venetoclax are effective treatments in 

frontline CLL 
  •    Understand that BTKis are active across the breadth of prognostic subgroups but are associated with longterm 

toxicities and the need for indef nite therapy   

D
ow

nloaded from
 http://ashpublications.net/hem

atology/article-pdf/2021/1/55/1851744/55tam
.pdf by guest on 26 April 2024

https://crossmark.crossref.org/dialog/?doi=10.1182/hematology.2021000232&domain=pdf&date_stamp=2021-12-10


56 | Hematology 2021 | ASH Education Program

The alter na tive: BCL2 inhib i tors and lim ited-dura tion 
ther apy
Over the sim i lar period, the BCL2 inhib i tor venetoclax was devel
oped.20 Similar to ibrutinib, venetoclax showed remark able sin
gleagent activ ity in patients with heavily pretreated CLL, with 
median PFS of 30 months and 3year OS of 71%.21 Different from 
BTKi, venetoclax is capa ble of attaining uMRD as monotherapy in 
R/R CLL (27%–30% in blood, 16% in mar row21,22).

The obser va tion that some patients in uMRD remis sions were 
 able to main tain dura ble responses off ther apy23,24 led to the design 
of timelim ited reg i mens such as the 24month venetoclaxrituximab 
(VenR) reg i men in the MURANO study of R/R CLL25,26 and the 
12month venetoclaxobinutuzumab (VenO) reg i men in the CLL14 
study of 1L CLL.27 These reg i mens have the appeal of pro vid ing a 
rel a tively short expo sure to ther a peu tic agents and their atten dant 
side effects.

However, emerg ing data sug gest that lim iteddura tion 
venetoclax reg i mens may not be suit able in all  types of CLL, with 
par tic u lar con cern for patients with geno mic highrisk dis ease. In 
the MURANO study, com pared with the wholestudy uMRD rate 
of 84% fol low ing VenR, uMRD rates were 42% for patients with 
del(17p), 55% for com plex kar yo type (CK), 48% for TP53 muta
tion, and 40% to 43% for muta tions in NOTCH1, XPO1, or BRAF.26 
Among patients who responded to VenR, 25 patients have 
been rechallenged after ini tial remis sions of 12 or more months.28 
Genomic ana ly ses com par ing serial sam ples taken at base line 
(before VenR) and at retreatment showed selec tion for del(17p) 
and CK, and patients car ry ing these clones were highly unlikely 
to reach uMRD from venetoclax reexposure.28

Similarly, in updated data sets of CLL14, patients with IgHV 
unmutated sta tus, del(17p), or TP53 muta tions expe ri enced shorter 
PFS fol low ing VenO (haz ard ratio [HR], 2.14, 3.19, and 2.42, respec
tively), and del(17p) was addi tion ally asso ci ated with reduced OS 
fol low ing VenO (HR, 3.52).29 Interestingly, clonal regrowth rates 
were faster in patients with IgHVunmutated CLL,30 suggesting 
that con tin u ous “sup pres sive” BTKi ther apy may be pref er a ble 
in these patients.

BTKis are broadly effec tive in high geno mic risk CLL
The ear li est expe ri ence with ibrutinib in the PCYC1102 phase 
1b/2 trial suggested that del(17p) and/or CK may asso ci ated 
with infe rior out comes: com pared with the wholestudy R/R 
CLL median PFS (mPFS) of 52 months, mPFS was 26 months for 
del(17p) and 31 months for CK.3 However, the adverse risk in the 
CK sub group was entirely attrib ut  able to over lap with del(17p), 
as patients with CK alone (with out del(17p)) had a favor able mPFS 
of 88 months. In com par ing the results of this study with those 
reported in sub se quent BTKi stud ies, it is impor tant to note that 
the patients in PCYC1102 were very heavily pretreated (59% had 
≥4 prior lines of ther apy3) and may be less rep re sen ta tive of pa
tients seen in clinic today. Indeed, a clear rela tion ship between 
increas ing prior lines of ther apy and infe rior PFS has been clearly 
established across mul ti ple ibrutinib stud ies.3,31,32

The phase 3 RESONATE study com pared ibrutinib and ofatu
mumab in a less heavily pretreated R/R CLL pop u la tion.14 Del(17p), 
TP53 muta tion, and CK were pres ent in 32%, 51%, and 25% of 
patients on the ibrutinib arm, respec tively.31 Patients with del(17p) 
and/or TP53 muta tion con tin ued to show a slight dis ad van tage 
(mPFS of 41 months) com pared with other sub groups, but no PFS 
dif fer ences were observed in patients with and with out CK.31

Results of ibrutinib in 1L CLL with adverse geno mics were even 
more favor able. In the longterm fol lowup of the National Insti
tutes of Health phase 2 study of 34 patients with TP53 muta tions 
receiv ing 1L ibrutinib ther apy, 6year PFS was 61%.33 When pooled 
with the results of 3 other 1L stud ies (RESONATE2, ECOG 1912, 
and ILLUMINATE), 89 patients in total with TP53 aber rant CLL were 
treated 1L on ibrutinibbased reg i mens; in aggre gate, a 4year 
PFS of 79% was reported.34 Balancing these favor able reports, the 
ALLIANCE 1L study of BR vs ibrutinib vs ibrutinibrituximab found 
a less favor able PFS for patients with del(17p), with a 2year PFS 
of approx i ma tely 75% for ibrutinib reg i mens; the cor re spond ing 
2year PFS for patients with CK was approx i ma tely 90%.13

Nextgen er a tion cova lent BTKis such as acalabrutinib and 
zanubrutinib show improved tol er ance com pared with ibrutinib in 
headtohead stud ies.35–37 In one of the larg est pro spec tive series of 
patients with del(17p) reported to date (SEQUOIA Arm C, n = 109), 
1L treat ment with zanubrutinib resulted in and over all response 
rate of 95% and an 18month PFS of 91%.38 Importantly, for those 
patients with the highest risk cat e gory of del(17p) and con com i
tant CK, a favor able 18month PFS of 94% was maintained.38 Simi
larly favor able 1L results for TP53 aber rant CLL were reported in the 
ELEVATETN study of acalabrutinib vs acalabrutinibobinutuzumab 
vs chlorambucilobinutuzumab, with an 18month PFS of more 
than 80% for acalabrutinib arms in patients with del(17p) and/or 
TP53 muta tion.10

Finally, all  BTKi stud ies to date showed no dis ad van tage for 
patients with IgHVunmutated status, with con sis tently overlap
ping PFS curves irrespective of set ting (1L or R/R), TP53 sta tus, 
or agent stud ied.10–13,15,17,31,33,38

In aggre gate, avail  able data across the cova lent BTKi expe ri
ence suggested that the impact of adverse geno mics (par tic u
larly TP53 aber ra tions) is lim ited mainly to patients with heavily 
pretreated CLL, with largely favor able out comes observed in 
phase 2 to 3 stud ies of patients treated in the 1L.10,13,33,34,38 Con
ceptually, one can argue the o ret i cally that the patients with the 
highest geno mic risks (ie, del(17p) with CK) may be best served 
by indef  nite sup pres sion of the CLL clone at a time early in the 
treat ment sequence rather than being chal lenged by inter mit
tent ther a pies that may give rise to subclonal com plex ity later in 
the dis ease course.39

Other advan tages of con tin u ous BTKi ther apy
In gen eral, BTKi ther apy is straight for ward to com mence and 
broadly appli ca ble across a range of patients, includ ing those 
with mild to mod er ate organ impair ments, with a low risk of 
tumor lysis syn drome.10–13,15,17,31,33,38 Therefore, BTKis may be par tic
u larly suit able in patients with high tumor bur den dis ease, those 
with renal impair ment, or those sit u a tions (eg, patients resid ing 
in rural com mu ni ties) where realtime mon i tor ing for tumor lysis 
syndrome for venetoclax stepup may be logis ti cally dif f cult. 
Their rel a tively broader “cov er age” against geno mic highrisk 
CLL also makes them eas ier agents to admin is ter in com mu nity
based clin ics where advanced test ing for CLL geno mics may be 
less avail  able. Indeed, emerg ing data from realworld reg is tries 
show low rates of test ing for TP53 and other highrisk fea tures in 
patients with CLL man aged in the United States.40

Drawbacks of con tin u ous BTKi ther apy
Continuous BTKi ther a pies do have their price in terms of poten
tial for emer gence of resis tance, side effect bur den on patient 
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qual ity of life, and eco nomic cost. Addressing the poten tial of 
resis tance emer gence, it is the o ret i cally pos si ble that inter mit
tent expo sure to a drug may have a lower risk of induc ing treat
ment resis tance com pared with longterm expo sure. However, 
as we have seen in the early MURANO retreatment expe ri ence,28 
even fxeddura tion venetoclax expo sure appears to induce the 
emer gence of geno mic highrisk, treat mentresis tant clones. To 
date, there are no data on whether lim iteddura tion BTKi expo
sure (eg, in tri als com bin ing ibrutinib and venetoclax)41 may have 
less impact on the sub se quent emer gence of BTKiresis tant 
muta tions.

Many patients on con tin u ous BTKi expe ri ence side effects that 
may be tol er a ble in the short term but cumu la tively rep re sent a 
sub stan tial impact on their qual ity of life in the long term.42 Real
world stud ies suggested that up to 41% of patients discontinue 
ibrutinib after a median of 17 months of fol lowup, largely due 
to side effects.43 Balanced against these chronic tox ic ity con sid
er ations, it is note wor thy that all 3 recently reported headto
head com par i sons of ibrutinib vs acalabrutinib or zanubrutinib 
were con cor dant in reporting reduced car dio vas cu lar and mus
cu lo skel e tal com pli ca tions in favor of the sec ondgen er a tion 
agent.35–37 Therefore, the tol er ance pro fle of indef  nite BTK inhi bi
tion in the sec ondgen er a tion BTKi era is likely to be sub stan tially 
improved com pared with that of the ibrutinib era.

CLINICAL CASE (Con tin ued)
After dis cus sions between the phy si cian and patient, our 71year
old patient was started on front line BTKi due to his rural loca tion 
and poorrisk geno mic fea tures. Acalabrutinib was cho sen over 
ibrutinib due to a lower risk of car dio vas cu lar toxicities.
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