
www.biosciencetrends.com

BioScience Trends. 2019; 13(3):282-283. 282

Overshadowed prospect of programmed cell death protein-1 
(PD-1) inhibitor as monotherapy for patients with advanced 
hepatocellular carcinoma
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Hepatocellular carcinoma (HCC) is a common and 
deadly cancer with limited treatment options. The 
vast majority of HCC occurs in Asian and sub-
Saharan African countries and the incidence of HCC 
in the United States and other developing countries 
is increasing (1,2). Surgical removal of the tumor is 
associated with better cancer prognosis, but only 10-
15% of patients are suitable for surgical resection due 
to the extent of disease or poor liver function (3,4). 
For more advanced disease, including spread of cancer 
beyond the liver or in persons who may not tolerate 
surgery, molecular targeted drugs including sorafenib, 
lenvatinib, regorafenib, and cabozantinib might 
be employed to decrease symptoms of disease and 
maximize duration of survival (5). Two programmed 
cell death protein-1 (PD-1) inhibitors, nivolumab and 
pembrolizumab, have received accelerated approval for 
HCC treatment based on the promising results of phase 
1/2 clinical trials. However, the recently disclosed 
outcomes of phase 3 clinical trials of both drugs might 
overshadow the application of PD-1 inhibitors as 
monotherapy in advanced HCC patients (5-7). 

 Nivolumab is the first PD-1 monoclonal antibody 
approved for the second-line treatment of HCC. 
This approval was based on an open-label, non-
comparative, phase 1/2 dose escalation and expansion 
trial (CheckMate 040). In this trial, the safety and 
efficacy of nivolumab was evaluated as a first-line 
treatment in patients who had not previously received 
sorafenib and as a second-line treatment in those with 
previous disease progression on sorafenib (8). In the 
study, nivolumab showed an objective response rate of 
20% at a dose of 3 mg/kg in the expansion stage. Since 
the start of this study, nivolumab has been approved for 
the treatment of melanoma, non-small cell lung cancer, 
renal cell carcinoma, etc., no new safety signals were 
observed in HCC patients (8). Supported by the results 
of CheckMate 040, a phase 3 randomized, multi-center 
study (CheckMate 459) was performed to evaluate 
nivolumab versus sorafenib as a first-line treatment in 
patients with advanced and unresectable HCC. On June 
24, 2019, Bristol-Myers Squibb announced the topline 
results of this study. Although the trial showed a clear 
trend towards improvement in overall survival (OS) for 
patients treated with nivolumab compared to sorafenib, 
it did not achieve statistical significance for its primary 
endpoint of OS per the pre-specified analysis (HR = 0.85 
[95% CI: 0.72-1.02]; p = 0.0752) (6). Results of this 
study demonstrated limited benefits of PD-1 antibody 
as a first-line drug for patients with advanced HCC. 

Summary Hepatocellular carcinoma (HCC) is a prevalent and refractory cancer in the world and 
very few drugs are available for the disease treatment currently. Programmed cell death 
protein-1 (PD-1) monoclonal antibodies including nivolumab and pembrolizumab has 
received accelerated approval for treatment of advanced HCC based on phase 1/2 clinical 
trials. However, the recently disclosed results of phase 3 clinical trials showed that both 
nivolumab and pembrolizumab as monotherapy failed to meet the primary objectives, 
which might overshadow the prospect of PD-1 inhibitors as monotherapy in treatment of 
advanced and unresectable HCC. The feasibility of PD-1 inhibitors in combination with 
other therapies or in other HCC settings requires further verification in the future.
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 Pembrol izumab is  another  approved PD-1 
monoclonal antibody for advanced HCC patients. 
In the non-randomized, open-label phase 2 trial 
(KEYNOTE-224), pembrolizumab displayed potential 
for patients whose disease progressed on previous 
sorafenib treatment (9). Overall, pembrolizumab was 
tolerable and showed an objective response of 17% and 
stable disease of 44% in 104 patients (9). The results 
accelerated the approval of pembrolizumab as a second-
line treatment option for advanced HCC patients 
and promoted the initiation of phase 3, randomized 
trials for comprehensively evaluating the drug as a 
second-line treatment in advanced HCC patients. The 
trial of KEYNOTE-240 aimed to test the safety and 
efficacy of pembrolizumab versus best supportive 
care in participants with previously systemically 
treated advanced HCC. The complete results of 
this trial, published on May 26, 2019, showed that 
pembrolizumab improved OS (HR: 0.78; p = 0.0238) 
and progression free survival (PFS) (HR: 0.78; p = 
0.0209) versus placebo, however, these differences did 
not meet significance per the prespecified statistical 
plan (7). Although the objective response rate (ORR) 
of pembrolizumab group is significantly higher than 
that of placebo group (16.9% versus 2.2%) (7), which 
is consistent with that of KEYNOTE-224, the OS 
and PFS data might compromise the confidence of 
pembrolizumab as a second-line monotherapy for 
advanced HCC given several second-line molecular 
targeted drugs are available in the market. 
 The treatment of HCC remains a huge challenge 
in the current stage. There have been no significant 
advances over sorafenib, which was approved in 2007, 
in more than a decade until the recent successes of 
lenvatinib, regorafenib, and cabozantinib as first- or 
second-line drugs. Immune checkpoint inhibitor brings 
new breakthrough for controlling cancers and has been 
introduced in HCC treatment with high expectations. 
Currently, various clinical trials are being carried out 
to evaluate the safety and efficacy of PD-1 or PD-
L1 monoclonal antibodies alone or in combination of 
other drugs (e.g., lenvatinib and apatinib), adoptive 
T-cell therapy (e.g., CAR-GPC3 T cells), locoregional 
therapies (e.g., transhepatic arterial chemotherapy), or 
curative surgery for HCC treatment (10). The recently 
disclosed results of phase 3 clinical trials of nivolumab 
and pembrolizumab might be a setback for PD-1 
monoclonal antibody as monotherapy in treatment 
of advanced HCC. The feasibility of PD-1/PD-L1 

inhibitors in combination with other therapies or in 
other HCC settings requires further verification in the 
future.

References

1. Kennedy K, Graham SM, Arora N, Shuhart MC, Kim HN. 
Hepatocellular carcinoma among US and non-US-born 
patients with chronic hepatitis B: Risk factors and age at 
diagnosis. PLoS One. 2018; 13:e0204031.

2. Gao J, Song P. Combination of triple biomarkers 
AFP, AFP-L3, and PIVAKII for early detection of 
hepatocellular carcinoma in China: Expectation. Drug 
Discov Ther. 2017; 11:168-169.

3. Song P, Cai Y, Tang H, Li C, Huang J. The clinical 
management of hepatocellular carcinoma worldwide: A 
concise review and comparison of current guidelines from 
2001 to 2017. Biosci Trends. 2017; 11:389-398.

4. Liu W, Li X, Zheng W, Yao R, Zheng J. Preoperative 
evaluation of the degree of liver fibrosis based on matter-
element analysis using serological indicators in patients 
with hepatocellular carcinoma. Biosci Trends. 2019; 
13:70-76.

5. Li D, Sedano S, Allen R, Gong J, Cho M, Sharma S. 
Current treatment landscape for advanced hepatocellular 
carcinoma: Patient outcomes and the impact on quality of 
life. Cancers (Basel). 2019; 11:E841.

6. Bristol-Myers Squibb Announces Results from 
CheckMate-459 Study Evaluating Opdivo (nivolumab) 
as a First-Line Treatment for Patients with Unresectable 
Hepatocellular Carcinoma. https://news.bms.com/press-
release/bmy/bristol-myers-squibb-announces-results-
checkmate-459-study-evaluating-opdivo-nivol (accessed 
June 25, 2019).

7. Finn R, Chan SL, Zhu AX, Knox J, Cheng AL, Siegel A, 
Bautista O, Watson PA, Kudo M. Pembrolizumab vs best 
supportive care for second-line advanced hepatocellular 
carcinoma: Randomized, phase 3 KEYNOTE-240 study. 
Ann Oncol. 2016; 27(suppl 6):713TiP.

8. El-Khoueiry AB, Sangro B, Yau T, et al. Nivolumab 
in patients with advanced hepatocellular carcinoma 
(CheckMate 040): An open-label, non-comparative, phase 
1/2 dose escalation and expansion trial. Lancet. 2017; 
389:2492-2502.

9. Zhu AX, Finn RS, Edeline J, et al. Pembrolizumab 
in patients with advanced hepatocellular carcinoma 
previously treated with sorafenib (KEYNOTE-224): 
Anon-randomised, open-label phase 2 trial. Lancet Oncol. 
2018; 19:940-952.

10.  ClinicalTrials.gov. https://www.clinicaltrials.gov/ct2/
results?cond=Hepatocellular+Carcinoma&term=PD-
1&cntry=&state=&city=&dist=. (Accessed June 26, 
2019).

 (Received June 26, 2019; Accepted June 28, 2019)

283


