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Emerging Therapies 

Immunotherapy with nivolumab 
resulted in durable responses and 
promising overall survival (OS) in 

a dose-escalation and expansion trial 
of patients with advanced liver cancer. 
The 12-month OS rate exceeded 60% 
in patients in whom sorafenib had failed, 
and responses occurred in patients with 
the hepatitis B virus (HBV) or hepati-
tis C virus (HCV) infection, reported 
Anthony B. El-Khoueiry, MD, Norris 
Comprehensive Cancer Center, Los 
Angeles, at ASCO 2015.

“Sorafenib remains the only stan-
dard-of-care systemic therapy for 
patients with advanced hepatocellu-
lar carcinoma, with median surviv-
al limited to <11 months,” said Dr 
El-Khoueiry. “Patients who progress 
on sorafenib have no standard-of-care 
second-line therapy options. Based on 
recently completed phase 3 trials in the 
setting of sorafenib failure, the median 

survival with best supportive care is 
approximately 7 to 8 months.”

Hepatocellular carcinoma is typical-
ly an inflammation-associated cancer 
that can be immunogenic. Furthermore, 
HCV infection and HBV infection 
have been associated with the upreg-
ulation of PD-1. The upregulation of 
PD-1 and its ligand 1 (PD-L1) have 
been associated with worse prognosis 
in hepatocellular carcinoma, especially 
after resection or ablation. 

In the phase 1/2 study, nivolumab was 
evaluated in patients enrolled in dose 
escalation in 2 parallel cohorts—patients 
with HBV or HCV and uninfected 
patients. Dose escalation was followed by 
ongoing dose expansion. Patients were 
permitted ≥1 lines of previous systemic 
therapy, including sorafenib. 

Overall, 47 patients were evaluable 
for safety (43 from the dose-escala-
tion phase and 4 from the dose-expan-

sion phase) at the time of the inter-
im analysis presented at ASCO 2015. 
A maximum tolerated dose was not 
defined, and drug-related adverse events 
occurred in 68% of patients, with 19% 
being grade 3 or 4. 

Currently, 17 patients remain in the 
study; a total of 30 patients discontin-
ued treatment, with 26 discontinua-
tions resulting from disease progression, 
2 from drug-related adverse events, and 
2 from achieving a complete response.

Of 42 patients who were evaluable 
for response, 8 (19%) had an objective 
response (5% had a complete response 
and 14% had a partial response). In all, 
48% of the patients had stable disease. 

Responses occurred across all the 
etiologic cohorts. “In addition to the 
confirmed responses,…40% of patients 
had some reduction in the size of their 
tumors,” said Dr El-Khoueiry. Among 
the 8 responders, 7 had responses lasting 

>9 months, 
and responses 
are on going 
in 6 pa  tients. 
Of the 8 
patients who 
responded, 7 
did so within 3 
months of beginning treatment. 

The OS rate at 12 months is 62%. 
“To put this in context, the 12-month 
OS rate after sorafenib failure, based 
on recently completed phase 3 trials, is 
about 30%,” Dr El-Khoueiry said.

“The durable responses and pro-
longed stable diseases, along with 
the encouraging 12-month OS, lend 
strong support to the ongoing dose-ex-
pansion phase of the study to validate 
the promising signal and for continued 
exploration of nivolumab in hepato-
cellular carcinoma,” Dr El-Khoueiry 
concluded. n

Nivolumab Makes Headwinds into Liver Cancer
By Wayne Kuznar
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A clinical trial has shown that 
patients with a specific molecu-
lar subtype of diffuse large B-cell 

lymphoma (DLBCL) are more likely to 
respond to the drug ibrutinib (Imbruvica) 
than patients with another molecular 
subtype of the disease. The study appeared 
online July 20, 2015, in Nature Medicine.

In this phase II trial, patients with 
the activated B-cell-like (ABC) subtype 
of DLBCL were more likely to respond 
to ibrutinib than patients with the ger-
minal center B-cell-like (GCB) subtype 
of DLBCL. The trial was jointly con-
ducted by the National Cancer Institute 
(NCI), which is part of the National 
Institutes of Health, and Pharmacyclics, 
Sunnyvale, California.

Lymphomas are caused by an abnor-
mal proliferation of white blood cells 
and can occur at any age. DLBCL is an 
aggressive form of lymphoma that grows 
rapidly but is potentially curable. The 
disease accounts for approximately 30 
percent of newly diagnosed lymphomas 
in the United States.

Several years ago, NCI scientists iden-
tified the two primary subtypes of DLBCL 
based on characteristic patterns of gene 
activity within the lymphoma cells. The 
discovery of these subtypes suggested to 
the researchers that targeted treatments 

could be developed for each subtype.
Building on this work, the trial 

enrolled 80 patients with DLBCL that 
had relapsed or had not responded to 
prior treatment. All patients received 
ibrutinib. Tumor responses were seen in 
25 percent of patients overall, including 
eight patients with complete responses 
and 12 with partial responses.

For the study population as a whole, 
after a median follow-up of 11.5 months, 
the median progression-free survival 
(the time until the disease worsened) 
and overall survival were 1.6 months 
and 6.4 months, respectively.

An analysis based on disease subtype 
showed that ibrutinib produced complete 
or partial responses in 37 percent (14 of 
38) of patients with ABC DLBCL but 
only 5 percent (1 of 20) of patients with 
GCB DLBCL. Based on these results, 
the researchers concluded that, for future 
clinical trials involving ibrutinib, the 
ABC DLBCL gene signature could be 
used to identify patients who would be 
more likely to respond to the drug.

DLBCL originates from B cells, which 
play a crucial role in the body’s immune 
response. The target for ibrutinib, an 
enzyme called Bruton’s tyrosine kinase 
(BTK), is a key component of B-cell 
receptor signaling. The new study pro-
vides the first clinical evidence that ABC 
but not GBC tumors may produce abnor-
mal B-cell receptor signals that promote 

the survival of cancer cells by activating 
BTK, thereby accounting for the sensi-
tivity of ABC tumors to ibrutinib.

“Clinical trials such as this are crit-
ical for translating basic molecular 
findings into effective therapies,” said 
Louis Staudt, M.D., Ph.D., NCI Center 
for Cancer Genomics, who co-led the 
study and discovered the role of B-cell 
receptor signaling in ABC DLBCL. 
Study co-leader Wyndham Wilson, 
M.D., Ph.D., NCI Center for Cancer 
Research, added, “This is the first clini-
cal study to demonstrate the importance 
of precision medicine in lymphomas.”

Based on this study’s results, an inter-
national phase III trial of standard che-
motherapy with or without ibrutinib 
in patients with DLBCL, excluding 
the GCB subtype, is being conducted 
by Janssen Pharmaceuticals, Titusville, 
New Jersey, in collaboration with Drs. 

Wilson and Staudt. (ClinicalTrials.gov 
NCT01855750). This is the first time 
a phase III trial has been designed to 
selectively enroll patients with a partic-
ular molecular subtype of DLBCL. The 
study’s objective is to determine if the 
addition of ibrutinib to standard che-
motherapy can increase the cure rate of 
patients with ABC DLBCL.

Ibrutinib has been approved by the 
U.S. Food and Drug Administration 
for the treatment of certain patients 
with several other cancers, including 
mantle cell lymphoma, chronic lym-
phocytic leukemia, and Waldenström 
macroglobulinemia. n
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Study Shows Promise of Precision Medicine for Most 
Common Type of Lymphoma  See also page 37
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Ongoing complete response to ibrutinib >4.5 years

Before ibrutinib On ibrutinib: week 8

Reprinted from the National Cancer 
Institute (http://www.cancer.gov).

Anthony B. El-Khoueiry, MD 




