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Introduction
The development of the anti-CD20 monoclonal 
antibody (mAb) rituximab has greatly optimized 
the treatment of CD20+ lymphoproliferative dis-
orders, including that of chronic lymphocytic leu-
kemia (CLL). CD20 is an ideal target for directed 
therapy, being highly expressed on most B cells 
[Glennie et al. 2007] but not expressed on stem 
cells, precursor cells, or the majority of plasma 
cells. As such, B-cell development and mature 
antibody production are not impaired by anti-
CD20 therapy [Czuczman and Gregory, 2010].

Despite low-level expression of CD20 on CLL 
cells, rituximab added to intensive chemotherapy 
including fludarabine and cyclophosphamide 
(FCR) in previously untreated, young, fit patients 
with CLL led to an overall survival (OS) advan-
tage, the first such demonstration of an OS 

advantage in any phase III clinical trial in CLL 
[Hallek et al. 2010]. However, despite this impor-
tant impact of rituximab in CLL, its single agent 
efficacy is only modest [Hainsworth et al. 2003], 
and most patients with CLL eventually either fail 
to respond or relapse after rituximab-containing 
therapies. Because CD20 mAbs are of such impor-
tance in the treatment of B-cell malignancies, 
great efforts have been underway to develop novel 
mAbs that can provide greater efficacy than rituxi-
mab. Several such mAbs have been developed and 
are currently being investigated with the majority 
(including rituximab) being type I antibodies. 
These antibodies function via stabilization of 
CD20 on lipid rafts, resulting in strong comple-
ment (C1q) binding in vitro and potent induction 
of complement-dependent cytotoxicity (CDC) 
and significant antibody-dependent cellular cyto-
toxicity (ADCC) [Bannerji et al. 2003; Cragg et al. 
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2003; Di Gaetano et al. 2003; Cragg and Glennie, 
2004; Kennedy et al. 2004; Uchida et al. 2004; 
Bologna et al. 2011; Dalle et al. 2011]. A second 
class of mAbs, the type II antibodies, do not 
require lipid rafts and thus leave CD20 distributed 
across the surface of the B cell (Figure 1). They 
have much lower in vitro complement binding and 
CDC, but result in significantly greater ADCC 
and direct cell death (DCD) compared with type I 
mAbs [Bologna et al. 2011; Dalle et al. 2011; 
Niederfellner et al. 2011]. Obinutuzumab 
(GA101, RO5072759) is the first type II mAb 
investigated in CLL and has shown efficacy in in 
vitro studies, animal models and clinical trials, and 
is the focus of this review.

Mechanism of action
Obinutuzumab is a humanized anti-CD20 mAb 
that has a glycoengineered Fc portion, selected to 
increase its affinity for FcγRIIIa receptors on 
immune effector cells. This increased affinity for 
immune effector cells such as neutrophils and 
macrophages is intended to elicit enhanced 

ADCC. Obinutuzumab also contains a modified 
elbow hinge region to provide superior antigen 
binding [Mossner et al. 2010; Niederfellner et al. 
2011]. The elbow hinge modification is reported 
to increase DCD but at the expense of reduced 
CDC activity. Both antibody modifications were 
designed to induce much greater cell killing by 
obinutuzumab compared with rituximab [Alduaij 
et al. 2011].

Many of the mechanisms of action of obinutu-
zumab appear different from those of rituximab. 
Obinutuzumab activates neutrophils and mediates 
phagocytosis through CD16B on neutrophils more 
potently than rituximab. Additionally, the glycoen-
gineered obinutuzumab elicits neutrophil-induced 
phagocytosis much more effectively than the paren-
tal nonglycoengineered antibody. Because of these 
differences, in whole blood, efficient induction of 
phagocytosis was elicited by obinutuzumab whereas 
no significant phagocytosis was observed with 
rituximab [Golay et al. 2013]. Other studies have 
determined that the DCD induced by obinutu-
zumab occurs by a nonapoptotic process involving 

Figure 1. The schematic represents the differing mechanisms of action of type I (rituximab) and type II 
(obinutuzumab) antibodies. Type I antibodies function via stabilization of CD20 on lipid rafts, resulting in vitro 
in strong complement-dependent cytotoxicity (CDC) while type II antibodies leave CD20 distributed across 
the surface of the B cell and have much lower in vitro CDC, but greater ADCC and direct cell death (DCD). 
Obinutuzumab has a glycoengineered Fc portion, selected to increase its affinity for FcγRIIIa receptors on 
immune effector cells, and a modified elbow hinge region to provide superior antigen binding.
Source: GA101 overview presentation at B021005 and B021223 study investigator meetings, July 2011, San Francisco,  
CA. Permission to use and modify from Michael Wenger, Global Clinical Lead GA101, Hoffman-La Roche.
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actin reorganization and lysosomes, with this lead-
ing to more DCD with obinutuzumab compared 
with rituximab [Ivanov et al. 2009; Alduaij et al. 
2011; Jak et al. 2011]. The importance of lysosomes 
in the induction of cell death is very important to 
the mechanism of action of obinutuzumab because 
it is a novel mechanism that appears unique to type 
II antibodies [Ivanov et al. 2009]. This mechanism 
of cell killing is independent of classic apoptosis 
pathways so it has been postulated that using lyso-
somal-induced cell death, obinutuzumab may be 
able to overcome resistance to chemotherapy-
induced apoptosis [Ivanov et al. 2009; Alduaij et al. 
2011]. Obinutuzumab has also been shown to 
induce apoptosis in a caspase-dependent manner, 
with mitochondria important to early caspase activ-
ity [Reslan et al. 2014]. Another study showed that 
reactive oxygen species were critical for pro-
grammed cell death induced by several mAbs, 
including obinutuzumab, observations made in 
human B-cell lymphoma cell lines and primary 
CLL cells [Honeychurch et al. 2012]. Thus, the 
exact mechanism of cell killing by obinutuzumab is 
clearly multifaceted.

The distinct actions of obinutuzumab compared 
with rituximab are hoped to overcome the different 
mechanisms of resistance that have been described 
with rituximab. The mechanisms of resistance to 
rituximab are complex and multiple with several 
studies clarifying different mechanisms, including 
CD20 ‘shaving’ in which rituximab/CD20 com-
plexes are removed from the B-cell surface by 
monocytes through an endocytic reaction called 
trogocytosis [Beum et al. 2008; Pedersen et al. 
2011], aberrant lipid raft composition of some 
malignant B cells [Boyd et al. 2009], complement 
depletion [Klepfish et al. 2009], polymorphisms in 
the FcγRIIIa receptor reducing the affinity of the 
Fc receptor for rituximab [Cartron et al. 2002], 
downregulation of proapoptotic proteins 
[Olejniczak et al. 2008] and reduction in CD20 
antigen expression levels after treatment with 
rituximab [Hiraga et al. 2009]. However, to date, 
studies have not determined how many of these 
mechanisms might also apply to type II mAbs like 
obinutuzumab or whether obinutuzumab will be 
able to overcome these resistance mechanisms.

Preclinical data

In vitro studies
Several in vitro studies of obinutuzumab have been 
performed and demonstrate superior efficacy over 

rituximab. The first studies attempted to mimic in 
vivo conditions by using whole blood assays that 
incorporated immune effector cells as well as com-
plement so that ADCC, CDC and DCD could all 
be measured [Mossner et al. 2010]. Effective B-cell 
depletion by obinutuzumab was demonstrated in 
whole blood from 10 health donors with signifi-
cantly greater B-cell depletion than noted with 
rituximab. Similar findings were reported when 
examining malignant B cells in the whole blood of 
a patient with CLL. Other assays have included 
binding to non-Hodgkin lymphoma (NHL) cells 
lines, assays of cell death, ADCC and CDC, and 
B-cell depletion measures in peripheral blood from 
healthy donors. In these studies, obinutuzumab 
exhibited increased DCD compared with type I 
mAbs in a panel of NHL cells lines, and exhibited 
up to 100 times higher ADCC activity but signifi-
cantly less CDC compared with the type I anti-
bodies [Mossner et al. 2010; Herter et al. 2013].

Animal models
The efficacy of obinutuzumab has also been dem-
onstrated in animal models, showing effective 
B-cell depletion by the drug in Cynomolgus mon-
keys with particular improvement in B-cell deple-
tion in the spleen and lymph nodes of the monkeys 
compared with rituximab [Mossner et al. 2010]. 
Xenograft models using severe combined immune 
deficiency (SCID) beige mice and NHL cell lines 
also demonstrated improved tumor killing by obi-
nutuzumab compared with rituximab [Dalle et al. 
2011; Herter et al. 2013]. Xenograft models were 
also used to examine chemoimmunotherapy by 
combining obinutuzumab or rituximab with the 
chemotherapeutic agents fludarabine, bendamus-
tine or cyclophosphamide. Obinutuzumab in 
combination with fludarabine or bendamustine in 
a mantle cell lymphoma model exhibited signifi-
cantly better tumor inhibition than the same 
chemotherapy with rituximab. In these studies, 
obinutuzumab as a single agent was as effective as 
the combination of rituximab with bendamustine 
or fludarabine [Herting et al. 2014]. Similarly, 
obinutuzumab induced stronger inhibition of 
tumor growth than rituximab in a model using a 
follicular lymphoma cell line, both as a single 
agent and in combination with cyclophosphamide 
[Dalle et al. 2011].

Finally, a study using a diffuse large B-cell lym-
phoma cell line in xenografted mice attempted to 
investigate the efficacy of obinutuzumab in the 
setting of rituximab resistance. The mice were 
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treated with weekly rituximab until tumors devel-
oped at an advanced stage. The mice were then 
randomized to receive more rituximab, a placebo 
injection or obinutuzumab. The tumors contin-
ued to grow rapidly in the rituximab and placebo 
arms but tumor growth was successfully arrested 
in the obinutuzumab-treated animals, suggesting 
efficacy of obinutuzumab in this model of rituxi-
mab resistance [Mossner et al. 2010].

Pharmacokinetic studies
Pharmacokinetic data were analyzed in two phase 
I/II studies of obinutuzumab monotherapy with 
results used to determine the dose for all subse-
quent phase III studies. Plasma concentrations of 
obinutuzumab were obtained pre and post infu-
sion in the GAUGUIN study (in which obinutu-
zumab was dosed every 3 weeks for eight cycles) 
and the GAUSS study (in which obinutuzumab 
was provided weekly for 4 weeks) [Sehn et al. 
2012; Cartron et al. 2014]. Higher levels of  
obinutuzumab were obtained more quickly with 
the weekly infusion schedule and higher plasma 
concentrations were also noted in the higher  
dose (1600 mg/800 mg) than the lower dose  
(400 mg/400 mg) groups in the GAUGUIN study 
[Cartron et al. 2014].

The elimination of obinutuzumab appears to be 
complex and involves both a linear clearance and 
time-dependent (nonlinear) clearance pathway. 
Based on population pharmacokinetic studies, 
the steady-state mean volume of distribution is 
approximately 3.8 L with an elimination half life 
of 28 days and terminal clearance of 0.09 L/day. 
The elimination of obinutuzumab is likely target-
mediated drug disposition [Shah, 2014]. The 
relationship between pharmacokinetics and clini-
cal response or tumor burden could not be con-
cluded based on phase I/II trials due to small 
population numbers; however, the phase II study 
in patients with CLL reported disappointing 
response rates in patients with higher tumor bur-
den, suggesting that dosing schedules may be very 
important for obinutuzumab’s efficacy [Cartron 
et al. 2014]. Insufficient data exist on the effect of 
severe renal or hepatic impairment, however no 
modifications are expected since monoclonal 
antibodies are metabolized via ubiquitous proteo-
lytic enzymes [Shah, 2014]. Further pharmacoki-
netic data are anticipated with the ongoing GAGE 
study, which compares the efficacy and safety of 
obinutuzumab dosed intravenously at 1000 versus 
2000 mg [Flynn et al. 2014]. The preliminary 

results suggest higher drug levels with the higher 
dose with a resultant higher overall response rate 
(ORR) at 67% compared with 49% (p = 0.08) 
and no new safety signals noted with the higher 
dose.

Clinical studies

Phase I studies
Small numbers of patients with relapsed/refrac-
tory CLL were included in early phase I studies of 
obinutuzumab as these included mostly patients 
with NHL [Salles et al. 2012]. The drug was safe 
with no dose-limiting toxicities and responses 
were noted at all dose levels. Grade 1–2 infusion-
related reactions (IRRs), most frequently with the 
first dose, were very common, as were minor 
(grade 1–2) infections. In patients with CLL, 
grade 3–4 neutropenia was also frequent [Cartron 
et al. 2014].

The GALTON phase 1b study examined obinu-
tuzumab in combination with FC (fludarabine 
and cyclophophamide) or B (bendamustine) 
using investigator choice of chemotherapy back-
bone in patients with previously untreated CLL. 
The results revealed high levels of grade 3–4 
hematological toxicities as expected with these 
chemotherapy regimens, as well as high rates of 
IRRs, which were not dose limiting. The ORR 
was 62% in the FC-containing arm and 90% in 
the B arm, though several patients had treatment 
discontinued due to adverse events (AEs). The 
conclusion of the authors was that obinutuzumab 
could safely be administered with intensive chem-
otherapy to previously untreated patients with 
CLL [Brown et al. 2013].

Phase II studies
The GAUGIN phase II study in patients with 
CLL included 20 patients with relapsed/refrac-
tory CLL who received obinutuzumab at 1000 
mg on day 1, 8, 15, 22 and then every 3 weeks for 
a total of 10 infusions. Like the phase I study, 
there were several (six) grade 3–4 IRRs and four 
grade 3–4 neutropenias. The end of treatment 
response was 20% with four patients with partial 
remission (PR) and five with stable disease (SD). 
A relationship was noted between the level of 
tumor burden and the response rate as the four 
patients with PR had lower tumor burdens than 
the nonresponding patients. The conclusion from 
this study was that obinutuzumab was safe in 
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patients with advanced CLL but that the single-
agent activity was modest and combination 
chemoimmunotherapy was likely to be necessary 
for most patients with CLL, especially those with 
higher tumor burdens [Cartron et al. 2014].

Phase III
The German CLL Study Group (GCLLSG) 
CLL11 study was a multicenter, open-label, ran-
domized, three-arm phase III study investigating 
the efficacy and safety of obinutuzumab plus 
chlorambucil (CLB) versus rituximab plus CLB 
versus CLB monotherapy in previously untreated 
patients with CLL of advanced age with comor-
bidities [Goede et al. 2014b]. The CLL11 study 
focused on a patient population that had previ-
ously been neglected in clinical trials, with most 
CLL studies having focused on young, fit patients 
who are better able to tolerate novel or intensive 
therapies. The study design included two stages of 
analysis, the first examining the comparison of 
both antibody arms against CLB monotherapy to 
determine if anti-CD20 mAbs were valuable in 
this older, unfit population and the second stage 
investigating a comparison between the obinutu-
zumab–CLB and rituximab–CLB arms. A safety 
run-in study in six patients first ensured that the 
combination of obinutuzumab and CLB was safe 
and feasible in this older, frailer CLL population 
[Goede et al. 2010]. In the safety run-in, AEs 
were noted but were not dose limiting and 
included a high incidence of IRRs (five of six 
patients) that were generally limited to the first 
infusion and grade 3–4 neutropenias that were 
not associated with fever, infection or require-
ment for antibiotics. Some treatment delays 
occurred but all patients completed the planned 
therapy.

The final results of the study demonstrate an 
advantage in terms of overall response rate (ORR) 
with more complete remissions (CRs) and 
improved progression-free survival (PFS) with the 
addition of an anti-CD20 mAb (obinutuzumab or 
rituximab) to CLB monotherapy. At the time of 
the original publication, an OS advantage was 
noted in the obinutuzumab–CLB arm compared 
with the CLB monotherapy arm (p = 0.002) but 
no such difference was observed in the rituximab–
CLB group (p = 0.11). Recently, an update of the 
study was presented with nearly another year of 
follow up. The updated results demonstrate an OS 
advantage also for the rituximab–CLB group 
compared with CLB monotherapy (p = 0.0242), 

confirming that anti-CD20 mAb therapy is  
valuable for the treatment of all patients with CLL 
with first-line therapy [Goede et al. 2015].

Obinutuzumab was also superior to rituximab 
with a statistically significant and clinically  
important improvement in PFS (26.7 months ver-
sus 11.1 months) and a trend to an OS advantage 
(p = 0.08) [Goede et al. 2014b]. The advantage of 
obinutuzumab was noted in all analyzed sub-
groups with the exception of patients with 
del(17p), who did poorly in both groups. After 
the lengthier follow up, the PFS was still much 
longer for the obinutuzumab-treated patients 
(29.2 months) than for the rituximab-treated 
patients (15.4 months) (p < 0.001) and the time 
to next treatment was longer in the obinutu-
zumab–CLB group (42.7 months versus 32.7 
months, p < 0.001). However, there was still no 
difference in OS between the obinutuzumab–
CLB and rituximab–CLB groups (p = 0.0632) 
[Goede et al. 2015].

Minimal residual disease (MRD) analysis was 
also performed as a secondary outcome in the 
study, and surprisingly, demonstrated high rates 
of MRD negativity in the obinutuzumab–CLB 
group, with more than a 10-fold higher incidence 
in the peripheral blood than that observed with 
rituximab. No MRD eradication was noted in the 
CLB monotherapy arm. MRD eradication has 
been correlated with improvements in OS in 
younger, fit patients with CLL [Böttcher et al. 
2012]; but until now, such deep responses were 
not thought possible in frailer or older patients. 
The ability to elicit high CR and MRD negativity 
rates in combination with a weak chemotherapy 
agent like CLB was very surprising and supports 
a marked potency of obinutuzumab in CLL. The 
significant improvement in MRD eradication in 
the obinutuzumab versus rituximab arms also 
suggests that an OS advantage may develop with 
longer follow up in the obinutuzumab versus 
rituximab comparison.

The improved outcomes in the obinutuzumab–
CLB arm were not without some challenges. 
Toxicity profiles were notable in the study with a 
high incidence of IRRs with the first obinutu-
zumab infusion, leading to treatment discontinu-
ation in 7% of patients. However, IRRs were 
extremely uncommon after cycle 1 and the major-
ity of IRRs were grade 1–2, suggesting that treat-
ment discontinuation should not be necessary. 
More importantly, the incidence of severe 
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infections and/or treatment-related deaths was 
not increased in the obinutuzumab group com-
pared with the rituximab or CLB monotherapy 
groups. The only other difference in toxicity was a 
small increase in severe thrombocytopenia in the 
obinutuzumab group.

Conclusion and perspective
Obinutuzumab has now proven to be superior to 
rituximab in a phase III clinical trial of previously 
untreated patients with CLL and comorbidities. 
The results of the GCLLSG CLL11 study are 
important and practice changing in establishing 
obinutuzumab–CLB as a gold-standard treat-
ment for patients with CLL and comorbidities, 
being the first study in such patients to demon-
strate an OS advantage. The detection of a sur-
vival advantage in the rituximab–CLB group, 
albeit with a shorter PFS, confirms the impor-
tance of anti-CD20 mAb therapy in CLL.

The marked increased incidence of IRRs with 
the first obinutuzumab infusion in the CLL11 
study could cause concern for some physicians 
and should be anticipated and managed accord-
ingly. As the CLL11 patient population was 
more frail than that of most clinical trials, there 
were significantly more treatment discontinua-
tions in the study than was observed in the phase 
I/II studies. However, as the majority of IRRs 
are grade 1–2 and are restricted to the first infu-
sion and the patients who experienced grade 
3–4 IRRs generally did not experience problems 
with subsequent infusions, these IRRs should be 
manageable just like rituximab IRRs are man-
ageable by physicians experienced with its use. 
The CLL11 study included an amendment late 
in the accrual period that mandated division of 
the first dose of the antibody and routine pre-
medications for all patients. Unfortunately, as 
these measures were implemented so late, it was 
not possible to confidently conclude if they 
ameliorated the rate or severity of IRRs. 
However, the authors have found that the deci-
sion to provide a small dose of obinutuzumab 
on day 1 (100 mg) leads to most patients suc-
cessfully completing their therapy. While infu-
sion reactions are common, their severity 
appears to be reduced by the use of premedica-
tion with corticosteroids and the majority of 
patients will have no problems with day 2 of 
therapy after completing the small dose for day 
1. Unfortunately, the study investigators were 
not able to identify clinical features that predict 

which patients will experience more profound 
IRRs making caution necessary for all patients 
at the time of the first infusion. A recent suba-
nalysis of the study suggested that an increased 
expression of CD20 on CLL cells predicted for 
a greater chance of IRRs. The same study was 
unable to demonstrate that the addition of the 
glucocorticoid premedication significantly 
reduced IRRs, however there was no randomi-
zation to this treatment, making the analysis dif-
ficult [Freeman et al. 2014]. There are other 
important AEs with obinutuzumab, including 
an increase in severe thrombocytopenia, also 
noted only in the first cycle in the CLL11 study; 
and the risk of reactivation of hepatitis B or the 
development of progressive multifocal leukoen-
cephalopathy, risks likely shared by all anti-
CD20 mAbs. However, the drug is otherwise 
very well tolerated and none of the reported tox-
icities should temper the excitement at the 
introduction of a superior mAb.

Many investigators have criticized the compari-
son of rituximab at its established dose, with obi-
nutuzumab because of the higher administered 
dose of obinutuzumab. This is because some early 
studies of single-agent rituximab suggested 
improved results in patients with higher serum 
concentrations of the antibody [Byrd et al. 2001; 
Cartron et al. 2007] and an advanced modeling 
study suggested that a higher dose of rituximab 
might improve results in induction and mainte-
nance therapy in indolent NHL [Ternant et al. 
2012]. Also, early studies of rituximab in CLL 
demonstrated disappointing response rates, much 
inferior to those noted in most other subtypes of 
NHL and this was predicted to result from 
reduced drug levels of rituximab caused by altered 
pharmacokinetics or to the low density of CD20 
expression on CLL cells, both of which were pre-
dicted to potentially be improved by increased 
doses of rituximab [Stolz and Schuler, 2009]. 
However, a large study of dose-dense rituximab in 
combination with FC failed to show any improve-
ment in outcomes in young, fit patients with CLL 
[O’Brien et al. 2005]. The French GOELAMS 
group is currently conducting a phase II clinical 
trial of intensified prophase rituximab before 
FCR with MRD negativity as a primary endpoint 
[ClinicalTrials.gov identifier: NCT01370772]. 
While not a phase III study, this trial will hope-
fully help to answer the question of whether 
intensifying the dose of rituximab may lead to 
improved CLL results that may mimic those 
noted with obinutuzumab.
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Future directions
This is a very exciting time in the management of 
CLL with the recent introduction of several novel 
agents in this disease, all demonstrating marked 
efficacy. Targeted therapy of the B-cell receptor via 
inhibition of Bruton’s tyrosine kinase (BTK) or the 
phosphoinositide 3-kinase (PI3) kinase pathway 
and bcl-2 inhibitors are all actively being investi-
gated in phase III studies in previously untreated 
patients with CLL after early trials demonstrated 
efficacy and safety [Byrd et al. 2013; Brown et al. 
2014; Seymour et al. 2014]. Studies of ibrutinib 
(the first in class BTK inhibitor) and idelalisib 
(the first in class PI3k δ inhibitor) in patients with 
relapsed or refractory CLL have already been pub-
lished, showing marked efficacy and significant 
improvements in PFS and OS compared with sin-
gle-agent type I anti-CD20 mAbs (rituximab or 
ofatumumab) [Byrd et al. 2014; Furman et al. 
2014]. Interestingly, there was initial concern that 
ibrutinib antagonized the function of rituximab via 
reduction of immune effector cell function whereas 
this inhibitory effect is not observed with obinutu-
zumab in combination with ibrutinib in in vitro 
and in vivo studies [Herter et al. 2014].

Obinutuzumab and CLB has become an accepted 
comparator for previously untreated patients with 
CLL in whom intensive therapy with FCR (the 
only other therapy to demonstrate an OS advantage 
in frontline therapy of patients with CLL when it 
was examined in comparison to FC alone in young, 
fit patients with CLL) is inappropriate. There are 
now several studies planned or accruing in previ-
ously untreated older or frailer patients with CLL, 
comparing against obinutuzumab and CLB. These  
studies include the GCLLSG CLL14 study 
[ClinicalTrials.gov identifier: NCT02242942] 
comparing GDC-0199 (previously ABT-199) with 
obinutuzumab versus obinutuzumab–CLB, a study 
[ClinicalTrials.gov identifier: NCT02264574] 
comparing ibrutinib with obinutuzumab versus obi-
nutuzumab–CLB, and another study 
[ClinicalTrials.gov identifier: NCT01980875] 
comparing idelalisib with obinutuzumab versus obi-
nutuzumab–CLB. Obinutuzumab also proved 
effective in patients who had relapsing disease or 
failed to respond to CLB in the CLL11 study, dem-
onstrating that this mAb may have a key role not 
only in the treatment of therapy-naïve patients 
[Goede et al. 2014a].

Therefore, the results of the CLL11 phase III 
study in previously untreated patients with CLL 
and comorbidities showing an OS advantage with 

the addition of obinutuzumab to chemotherapy 
makes obinutuzumab a highly desirable agent in 
the treatment of patients with CLL. The CLL11 
results justify the replacement of rituximab with 
obinutuzumab in the treatment of CLL, at least 
in previously untreated patients with comorbidi-
ties. The finding of superiority to rituximab in this  
patient population, which is very representative of 
the average patient with CLL, suggests that obi-
nutuzumab is likely the best mAb for patients 
with CLL; though ongoing studies in other CLL 
patient groups and in the relapsed or refractory 
setting are required to confirm this.
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