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Antibody against vascular endothelial growth factor ligand 
(anti-VEGF) or receptor (anti-VEGFR) and antibody 
against programmed death-1 (anti-PD-1) receptor or 
programmed death ligand 1 (anti-PD-L1) are often not 
combined to treat patients with advanced malignancies. 
Recent proposals have postulated that such a combination 
could produce synergistic effect thus providing greater 
clinical advantage than realized otherwise (1). Herbst 
et al. recently reported an anti-VEGFR and anti-PD-1 
combination for three advanced solid tumor cohorts: 
gastroesophageal adenocarcinoma (GEA), non-small cell 
lung cancer (NSCLC), and urothelial carcinoma (UC) (2). 
Such patients have considerable unmet needs and novel 
approaches are needed (3-5). 

Currently, ramucirumab, anti-VEGFR, has been 
approved to treat advanced GEA and NSCLC patients in the 
second line setting but it produces minimum advantage (6,7).  
Ramucirumab’s limited role in NSCLC patients has been 
criticized (8). In GEA patients, the combination of paclitaxel 
and ramucirumab is the preferred regimen (3) over marginal 
effects of ramucirumab alone (3,6,9). The checkpoint 
inhibition (IO) immunotherapy with pembrolizumab was 
approved for 3rd or later line therapy of advanced GEA 
patients based solely on the response rate but 4 randomized 
studies have failed to produce survival benefit from IO 
(3,10-13). Thus we can say with certainty that advanced 
GEA is barely responsive to IO and most patients have an 

evidence of cancer progression at the time of first response 
assessment. 

However, the scenario is quite different for NSCLC 
and UC where IO therapy has made considerable impact 
in patient outcome (14-18). The role of IO therapy in 
advanced NSCLC depends on the absence of the targetable 
driver mutations (4). Patients with tumors without these 
driver mutations are candidates for anti-PD-1 or anti-
PD-L1 therapy alone or in combination with platinum 
doublet chemotherapy. Anti-PD-1 therapy preference 
for monotherapy vs combination with chemotherapy 
is dependent on the level (labeling index) of PD-L1 
expression. Pembrolizumab monotherapy is preferred 
for those with PD-L1 expression ≥50% while using 
pembrolizumab in combination with platinum doublet 
therapy is for those with PD-L1 1–49%. Responses 
seen in KEYNOTE-024 were approximately 45% with 
pembrolizumab and a clear advantage over platinum 
doublet chemotherapy (4 months improvement in PFS) in 
this group (17). Subsequent therapy options for those that 
did not receive an anti-PD-1 or anti-PD-L1 agent in the 
front-line may receive one of these options depending on 
specific indication (4). Interesting to note, bevacizumab 
has been studied in combination with atezolizumab plus 
chemotherapy (ABCP regimen) compared to bevacizumab 
plus chemotherapy. The advantage was with the ABCP 
regimen showing 63.5% response and median PFS  
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8.3 months (16). The ABCP regimen, however, is not 
the preferred National Comprehensive Cancer Network 
(NCCN) front-line regimen currently, likely due to the lack 
of understanding of the contribution of anti-VEGF along 
with safety concerns (4). The regimen is a front-line option 
for those without targetable driver mutations and regardless 
of PD-L1 expression levels. 

For advanced urothelial carcinoma, single agent IO 
therapy (pembrolizumab, nivolumab, atezolizumab, 
avelumab, durvalumab) is reserved second-line following 
cisplatin combination therapy failure regardless of PD-
L1 status (5). Additionally, for those patients ineligible for 
cisplatin in the front-line, atezolizumab or pembrolizumab 
are considered alternative regimens front-line. Responses 
seen in the second-line setting with anti-PD-1 or anti-
PD-L1 therapy are roughly 20% (15–25%) with a slight 
potential advantage for those with PD-L1 positive UCs. 
Pembrolizumab compared to second-line chemotherapy 
in platinum refractory front-line patients showed a 21% 
response rate and median PFS of 2.1 months (14). Anti-
VEGF therapy currently is not approved or incorporated 
in advanced UC management; however, the use of these 
agents has been investigated alone or in combination with a 
chemotherapy backbone (5,19). Unfortunately, most results 
have been disappointing. 

The interplay between tumor cells and the immune 
system is made up of multiple complex processes. One 
of the well-known mechanisms of resistance to IO is 
upregulation of the angiogenic pathway (1,20). High 
intratumor VEGF levels hinder T cell infiltration through 
increased interstitial fluid pressure and creating a hypoxic 
microenvironment (1). In addition, high VEGF levels 
promote immune inhibitory cells, such as regulatory T-cells 
and immature myeloid suppressor cells, and suppress 
dendritic cell, antigen presenting cells, and maturation. 
Therefore, theoretically, there is good rationale to block 
both the immune checkpoint(s) and angiogenic pathway 
(1,20). The advantage of this approach is realized in patients 
with hepatocellular carcinoma (21). 

The Herbst et al. report combined ramucirumab plus 
pembrolizumab in advanced GEA (one to two lines of 
previous therapy), NSCLC (one to three lines of previous 
therapy), and UC (one to three lines of previous therapy) 
patients (2). Patients with GEA or UC had not received a 
prior anti-angiogenic agent or IO agent. While NSCLC 
patient were exposed to VEGF or VEGFR, although the 
percentage of these patients was not reported. Forty-one 

patients were included in the GEA cohort, 27 patients in 
the NSCLC cohort, and 24 patients in the UC cohort. 
Rare grade 4 toxicities were seen. Twenty-four percent had 
grade 3 or more toxicities in the entire population mostly 
being hypertension and colitis. One patient in the GEA 
cohort died of pulmonary sepsis that was deemed to be 
treatment-related. Overall, the combination appears safe 
without unexpected toxicities. The question is whether this 
combination provides any benefit? The data are promising 
for the NSCLC and UC cohorts: For NSCLC patients, a 
30% response rate was observed with a median progression-
free survival (PFS) of 9.7 months. Considering, 41 % 
of tumors were PD-L1 negative and 15% had a PD-L1 
expression of 1–49%, this combination warrants a further 
look. The data are borderline in the UC group, with a 13% 
response rate and 1.9-month median PFS. Here we do not 
feel enthusiastic about pursuing this combination. However, 
the results are disappointing in the GEA cohort. Therefore, 
we disagree with the conclusion in the report that this 
combination is active in patients with GEA. The observed 
response rate with only 7% and the median PFS was  
4.6 months. 

There are several trials reporting similar combinations in 
patients with advanced solid tumor (22). Hara et al. reported 
the combination of nivolumab and ramucirumab in  
46 patients in the second-line GEA setting (22). The 
median PFS was ~3 months and the response rate was 
26.7%. Such discrepant results reflect patient heterogeneity, 
small number of patients in a single-arm study (16). 
Hironaka et al. reported the outcomes of 43 advanced GEA 
patients treated with ramucirumab plus paclitaxel plus 
nivolumab with a response rate of 37.2% and the median 
PFS of 5.8 months (23). 

The landscape for IO therapy is dynamic as we identify 
new ways to overcome resistance. We encourage continued 
translational research to determine ways in which each solid 
tumor differs with regard to resistance along with pressing 
forward with agents that target IO barriers. Some strategies 
of overcoming resistance currently underway include 
immune checkpoint inhibitors plus other checkpoint 
inhibitors, immune stimulatory agents (i.e, anti-OX40), 
metabolic modulators (i.e, IDO inhibitors), immune 
modulators (i.e, TGFβ inhibitors), macrophage inhibitors, 
vaccines, targeted therapies (i.e, anti-MEK; anti-EGFR), 
radiation therapy, chemotherapy, epigenetic modifications 
(i.e, histone deacetylase inhibitors), NK activation, cell 
therapies among others (20). 
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