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 Lung cancer is the leading cause of cancer death in the world. Non-small cell lung can-
cer (NSCLC) was the majority type, which are often diagnosed as advanced stage. Toler-
ability is an essential selection criteria for patients with advanced stage. Recently, im-
mune checkpoint inhibitors (nivolumab, pembrolizumab and atezolizumab) and anti-
angiogenic agents (bevacizumab, ramucirumab and nintedanib) are become the pre-
ferred choices to treat patients. However, which treatment is more tolerable remains 
unknown for lacking of direct comparison. Systematic review was performed to com-
pare the severe adverse events of first-line and subsequent therapies in NSCLC using 
Bayesian model network meta-analysis (NMA).  

PubMed, Cochrane Central Register of Controlled Trials and Clinicaltrial.gov were 
searched until July 2017 for randomize control trials that compared first-line and subse-
quent regimens containing: chemotherapy (cisplatin, carboplatin, oxaliplatin, gemcita-
bine, paclitaxel, docetaxel and pemetrexed) , anti-angiogenetic agents (bevacizumab, 
aflibercept, ramucirumab, nintedanib, axitinib, sorafenib, vandetanib, and sunitinib) and 
immune checkpoint inhibitors (ipilimumab, pembrolizumab, nivolumab and atezoli-
zumab). Studies and data were independently extracted by two authors. Direct and in-
direct data for CTCAE all grade 3 to 5 adverse events were combined using random-
effects NMA. The R Software with GeMTC package were used to calculate the combined 
odds ratios and 95% credible intervals (CrIs). 

 A total of 37 trials contain 16810 patients were included in this NMA. Combining di-
rect and indirect effects showed decreased toxicity in nivolumab and pembrolizumab 
over the combination of sorafenib and platinum doublets (combined OR: 0.08, 95 % CrI 
= 0.01- 0.51; combined OR: 0.12, 95 % CrI = 0.02 -0.79). In terms of subsequent therapy, 
the use of nivolumab showed lower risk than most anti-angiogenetic therapies. Espe-
cially, lower toxicity was showed in nivolumab over the combination of ramucirumab 
and docetaxel and the combination of nintedanib and docetaxel (combined OR: 0.06, 95 
% CrI = 0.02 - 0.27; combined OR: 0.08, 95 % CrI = 0.02 - 0.38).  

The results indicated that PD-1/PD-L1 inhibitors can be preferred choices for less tox-
icity to treat advanced stage NSCLC compared with anti-angiogenic therapies in first-line 
and subsequent setting. 
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Figure 1. Network plot for first-line therapy  

The solid line represented as the direct comparisons and the number reflected 

the number of trials. PLA: doublet platinum-based treatment  

Figure 2. The netleague of severe adverse events of first-line therapy.  

The odds ratio for a given comparison was read in the intersection of two treatments. Boldface letter and OR < 1 in the left lower triangle represented as lower adverse effects .  

The odds ratio of right upper triangle is the reciprocals of the value of left lower triangle. PLA: doublet platinum-based treatment.  

Figure 3. Network plot for subsequent therapy  

The solid line represented as the direct comparisons and the number reflected 

the number of trials.  

Figure 4. The netleague of severe adverse events of subsequent therapy.  

The odds ratio for a given comparison was read in the intersection of two treatments. Boldface letter and OR < 1 in the left lower triangle represented as lower adverse effects .  

The odds ratio of right upper triangle is the reciprocals of the value of left lower triangle.  

Figure 5. The rankogram of severe adverse events of first-line therapy 

Regimen with the highest probability of the first rank reflected it had the less severe adverse events . PLA:  doublet platinum-based treatment . 

Figure 6. The rankogram of NCTCAE all grade 3 or 4 of subsequent therapy.  

Regimen with the highest probability of the first rank reflected it had the less severe adverse events .  
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