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ABSTRACT  
 
Specific Aims: The objective of this study was to compare the median progression-free survival and 

safety profiles of the immune checkpoint inhibitors nivolumab, pembrolizumab, and atezolizumab in 

patients with non-small cell lung cancer. Other analyses included the incidence of any grade adverse 

event, any grade nausea, fatigue, and diarrhea.  

Methods: This meta-analysis included the original Phase II and Phase III clinical trials that lead to the 

approval of these agents. A screening tool was used to identify studies to be included, and a data 

extraction tool was utilized for data collection. One-way ANOVA and Chi-square tests were used to 

analyze the results.  

Main Results: Median progression-free survival was not equal between the three drugs (p=0.0007). 

Pembrolizumab provided the longest median progression-free survival of 9.6 months compared to both 

atezolizumab (3.1 months, p=0.029), and nivolumab (3.3 months, p=0.041). Despite its efficacy, 

pembrolizumab had a higher incidence of adverse events leading to discontinuation than both 

atezolizumab and nivolumab (p<0.00001). While there was not a significant difference in the incidence 

of any grade adverse events between pembrolizumab and atezolizumab (p=0.24), nivolumab showed 

significantly less incidence than the other drugs (p<0.00001). 

Conclusions: The results of this study suggest that nivolumab, pembrolizumab, and atezolizumab are not 

equally effective or safe. While pembrolizumab provided the longest median progression-free survival, it 

also had the highest rates of discontinuation due to adverse effects. These differences in efficacy and 

side effect profiles can aid oncologists in choosing the most appropriate agent for their patients with 

non-small cell lung cancer. 
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INTRODUCTION   

Lung cancer is a leading cause of cancer deaths in both men and women in the United States. 

The overall 5-year survival rate for all types of lung cancer is about 15%.1 Cigarette smoking is 

responsible for most lung cancers, and cessation should be encouraged at any state of disease. The 

incidence of lung cancer increases with age, with about two thirds of cases diagnosed between 60 and 

70 years.1 Surgery, radiation therapy, and systemic therapy with cytotoxic chemotherapy and/or 

targeted therapies are used in the management of these patients. There are four major types of 

carcinomas: squamous cell, adenocarcinoma, large cell, and small cell (SCLC).1 The focus will be on non-

small cell lung cancer (NSCLC) since this is diagnosed in most (80%) lung cancer patients.  Patients with 

advanced NSCLC will die within 3 to 5 months if left untreated and those with early stage disease within 

10 to 11 months.1 NSCLC typically has a slower growth rate and doubling time than small cell lung cancer 

(SCLC). Typically, treatment consists of systemic chemotherapy and targeted therapies. The immune 

checkpoint inhibitors that will be assessed are PD-1/PD-L1 inhibitors. These are highly selective anti-PD-

1/PD-L1 monoclonal antibodies that reverse T-cell suppression to allow antitumor response.1 This study 

will focus on these targeted immune checkpoint inhibitors since their use is growing in popularity.  

 Since these targeted therapies are relatively new, there are concerns about their efficacy and 

safety. Because lung cancer has a high rate of mortality, it is important to explore whether the high cost 

of these treatments leads to benefits in progression-free survival. The purpose of this study is to 

compare the median progression-free survival and adverse events in patients that were treated with 

pembrolizumab, atezolizumab, or nivolumab.  

METHODS  

This study was a meta-analysis evaluating the median progression-free survival and tolerability 

of three different drug regimens: nivolumab, pembrolizumab, and atezolizumab used in non-small cell 

lung cancer. Studies included in the analysis were randomized controlled trials that investigated one of 
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the three treatments, pembrolizumab, atezolizumab, or nivolumab, and compared one of those 

treatments to a chemotherapy regimen. In addition, the randomized controlled trials must have 

reported outcomes of progression-free survival and adverse events including the grade of adverse 

events. The information sources used include PubMed. The published literature dates included in the 

search were from 2000 to present (2018). Limits to the search included patient age (over 18 only), 

clinical trials, English language, and peer reviewed articles for the use of nivolumab, pembrolizumab, 

and atezolizumab in NSCLC. Three investigators independently identified studies that met inclusion 

criteria then resolved differences by consensus. This was done by using a selection screening tool and 

can be seen in Appendix A. The trials were also assessed for bias using The Cochrane Collaboration’s 

Tool for assessing risk of bias in Appendix C. Data was collected from these primary RCTs for each drug 

using the data extraction tool shown in Appendix B, and the treatment was entered onto word 

documents and then converted to excel. Data from these primary randomized controlled trials were 

collected as individual values and weighted values, and compiled into tables for statistical analysis.  

Design 

 This study was a meta-analysis comparing the efficacy and safety of the PD-1/PD-L1 inhibitors 

nivolumab, pembrolizumab, and atezolizumab.  

 Subjects 

Studies were included in our meta-analysis if they: involved one of the three investigative drugs 

(pembrolizumab, atezolizumab, or nivolumab) versus another chemotherapy to treat non-small cell lung 

cancer, were at least a phase II randomized controlled trial, reported progression-free survival data, 

reported adverse effects, and were at least 2 months of trial duration. Studies were excluded if they 

investigated small cell lung cancer, were phase I studies, or included patients under the age of 18 in 

their analysis. 

Measures  
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 The screening tool and the data extraction tool used to assess the studies can be found in 

Appendix A and B, respectfully. The screening tool in Appendix A ensured the collected trials fit under 

the inclusion criteria of the meta-analysis.  The data collection form in Appendix B included various 

study characteristics that are relevant to the purpose of this study. This included drug intervention and 

its comparator, funding, duration of trial, country of origin, individual trial eligibility, cost, and type of 

randomized controlled trial. Baseline characteristics that were observed include the number of patients, 

mean age of patients, gender, PD-L1 presence, ECOG scores, past treatment, dose, and smoking status.  

An important factor was that all the studies had to be conducted in the United States. This was done to 

adequately find studies that looked at how these targeted therapies compared to standard of care with 

chemotherapy which can vary from one country to another. Each study provided their results for each 

drug in various capacities. Measured outcomes included median progression-free survival and overall 

survival in months, as well as the grade and type of adverse events.. All measures listed that were 

reported in the chosen, qualified studies were recorded on this data collection tool and compiled into 

tables to compare the nine different studies. Not all studies reported the same measures, but all the 

baseline and outcome measures that were shared between the studies were included in the analysis.  

Data Collection   

 The data was collected by extracting the patient demographics, results and treatment adverse 

events from each study. The focus was primarily on median progression-free survival and grade three 

and four adverse events, since these were reported in each study. Tables with this information were 

made to easily compare each study.  

Data analysis  

 A one way-ANOVA and Chi-square test were used to analyze data between the studies. The one 

way-ANOVA was used to assess whether the median progression-free survival and average median age 

were statistically significant between the three drugs. In addition, the one way-ANOVA was used to 
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compare differences between one drug to another. Chi-square tests were used to assess the different 

adverse events, differences in ECOG scores, and current or former smokers for each drug.  

 

RESULTS 

 Major demographic characteristics of patients involved in the 9 clinical trials are shown in Table 

1. The total number of patients assessed for each of the three trial drugs varied. The three studies 

composing the analysis of atezolizumab included 1,228 patients versus 624 patients and 693 patients in 

the atezolizumab and nivolumab groups, respectively. There was no difference in the median age of 

patients (p = 0.17), proportion of males to females (p = 0.77) and beginning ECOG score of 0 (p = 0.12) 

across the three drug groups. However, the baseline amount of recorded ECOG 1 scores showed a 

clinically significant difference (p = 0.009) among the three investigational treatments. In addition, the 

amount of current and former smokers was not equivalent among the patients at baseline that were 

studied in each of the three PDL-1 drugs (p < 0.000013).  

 The weighted progression-free survival between the three studies for each drug is shown in 

Table 5. A one-way ANOVA analysis and chart between three medications is shown in Figure 1. The 

median progression-free survival was not equivalent (p=0.0007) between patients treated with 

pembrolizumab, atezolizumab, or nivolumab for non-small cell lung cancer. Pembrolizumab was 

superior in progression-free survival when compared to both atezolizumab and nivolumab (p=0.029 and 

p=0.041, respectively). There was no significant difference in median progression-free survival between 

patients treated with atezolizumab versus nivolumab (p=0.86). Weighted adverse events reported 

between the three studies for each drug are shown in Table 5, and the reported events for individual 

studies are listed in Table 1b, 2b, and 3b. There were significant differences between the three drugs in 

incidences of adverse events leading to discontinuation (<0.00001), overall grade three and four 

adverse events (p<0.00001), incidences of any grade adverse event (p<0.00001), incidences of any grade 
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nausea (p,0.00001), incidences of any grade fatigue (p=0.024), and incidences of any grade diarrhea 

(p=0.012).  

 Pembrolizumab had a higher incidence of adverse events leading to discontinuation than both 

atezolizumab (<0.00001) and nivolumab (p<0.00001). Pembrolizumab did not differ from atezolizumab 

in the incidence of any grade adverse effects (p=0.24), but nivolumab showed significantly less incidence 

than both pembrolizumab and atezolizumab (p<0.00001 and p<0.00001, respectively).  

DISCUSSION 

 The primary finding of this study is that when treated with either pembrolizumab, 

atezolizumab, or nivolumab versus chemotherapy in non-small cell lung cancer, median progression-free 

survival was not equal. These immune therapy modulators work similarly and belong to the same drug 

class. Regardless, they did not have the same safety profile or median progression-free survival as would 

be expected. Pembrolizumab had a significantly larger median progression-free survival rate than both 

atezolizumab and nivolumab, but came with significantly more grade three or four adverse effects than 

atezolizumab and nivolumab. Pembrolizumab provided a median progression-free survival of about 9 

months versus 3 months with either nivolumab or atezolizumab. However, the sample sizes for each 

drug were not equal. Pembrolizumab and nivolumab had a similar sample size of 624 versus 693, 

whereas, atezolizumab had the largest with 1228 patients. Another important factor is the difference 

between grade three and four adverse drug events (ADE). These are typically associated with increased 

medical costs. Unfortunately, pembrolizumab had the highest grade three and four adverse drug events 

(53%) versus atezolizumab and nivolumab (18% and 10%, respectively). When comparing any grade 

nausea, fatigue and diarrhea, pembrolizumab also had the highest incidence rate. These high rates could 

mean higher associated costs with pembrolizumab despite it showing the longest duration of 

progression free survival. A similar trade-off may occur with nivolumab and atezolizumab. They may not 

provide the longest median progression-free survival but may provide a better quality of life and lower 
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associated medical costs since they had lower incidences of adverse drug events. In the end, it may 

come down to patient specific factors that dictate which agent may be preferred based on their current 

ECOG score, and/or desire to exhaust their options in hopes of extending their survival.  

In addition, pembrolizumab costs more than atezolizumab or nivolumab.  

A similar study by Passigia, et al., compared these immune-checkpoint inhibitors in pre-treated 

NSCLC patients. Since they looked at pre-treated patients, their inclusion criteria were narrower, and 

thus their meta-analysis only included five studies. Their indirect comparison for efficacy (RR for ORR) 

showed similar results to this study. The risk ratio (RR) for objective response rate (ORR) pembrolizumab 

versus atezolizumab 1.94 (95% CI 1.30-2.90), nivolumab versus atezolizumab 1.66 (95% CI 1.07-2.58). No 

comparison between pembrolizumab versus nivolumab was made. The indirect comparison for safety 

showed the risk ratio for grades 3-5 adverse drug events in nivolumab versus atezolizumab 0.50 (95% CI 

0.35-0.72), nivolumab versus pembrolizumab 0.41 (95% CI 0.29-0.60). No comparison was made 

between atezolizumab and pembrolizumab. These findings indicate that pembrolizumab and nivolumab 

were associated with a higher ORR compared to atezolizumab. In addition, they found that nivolumab 

had a significantly lower rate of grade 3-5 adverse drug events compared to the other agents11. These 

findings support the results of this study in that pembrolizumab provided the best efficacy, but did not 

provide the lowest rate for adverse drug events.  

 The implications of this study suggest that these immune checkpoint inhibitors do not provide 

similar progression-free survival or safety profiles. Pembrolizumab demonstrated a substantially longer 

median progression-free survival than the other two agents. Further research is needed to assess this 

difference. Differences in adverse event rates have an important clinical implication. If one agent has a 

better safety profile, then it could be an important factor to consider when deciding which agent to use 

or place on formulary. Grade 3 and 4 adverse events often lead to increased healthcare associated costs. 

Given the differences between progression-free survival and safety profiles, it is important to discuss 
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pricing for each agent. The Red Book for average wholesale price (AWP) unit (mL) price was used to 

gather the price per treatment and overall yearly expense (Micromedex, 2019) in each of the following 

therapies. Nivolumab has an average cost of $7664.88 per treatment, so a typical regimen of 240mg 

every two weeks would cost about $199,300 per year. The AWP for pembrolizumab is about $11,326.56 

per 200 mg treatment every three weeks, or $196,327 per year. Lastly, the AWP for atezolizumab is 

about $10,656.60 per treatment if dosing 1200 mg every 3 weeks, or approximately $184,714 per year. 

For reference, the unit (mL) AWP for nivolumab, pembrolizumab, and atezolizumab is $319, $1415, and 

$532, respectively. These prices are listed to demonstrate the high cost of therapy for these agents. It is 

also important to understand that these prices do not reflect the cost of administration, fees from 

pharmacy benefit managers, and medical related monitoring costs. Due to the high cost, it’s worthwhile 

to investigate differences in outcomes and treatment related adverse events in order to select the best 

therapy within the class.  A cost-utility analysis comparing these agents would provide insight into 

whether these agents are worth the price tag if there is a benefit in quality of life and efficacy.      

 There were several limitations with this meta-analysis. First, this study did not account for the 

stages of non-small cell lung cancer among the patients that were treated. Patients of greater stages 

may have been more prone to disease progression and may have affected the median progression-free 

survival results. Another limitation was that not all the studies were investigating the trial medication 

alone. Some of the trials from each of the three medications observed changes in progression-free 

survival and adverse effects while combined with general chemotherapies, which could have affected 

progression-free survival and the number of adverse events recorded. In addition, the patients may vary 

on the strength and duration of the administered drug, depending on the trial. Different doses could 

have affected the progression free survival and safety profile. Lastly, coexisting conditions were not 

accounted for in this meta-analysis, which could have affected both the progression-free survival and 

adverse event incidences.  
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CONCLUSIONS 

 Patients who are treated with either pembrolizumab, atezolizumab, or nivolumab will not have 

similar incidences of progression-free survival or adverse events. Patients who are treated with 

pembrolizumab appear to have longer periods of progression-free survival than those treated with 

atezolizumab or nivolumab, but also appear to have significantly more adverse effects leading to 

discontinuation. Nivolumab appears to have the lowest incidence of any grade adverse events 

compared to both pembrolizumab and atezolizumab. These inner class differences may shed light on 

which agent may provide greater efficacy or safety in patients with NSCLC. Further research is needed to 

help determine which agent brings the most value to patients and the oncology team.  
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TABLES AND FIGURES 

Table 1a: Keynote Baseline Data for PEMBROLIZUMAB (Keytruda) 
Characteristics Pembrolizumab 

KEYNOTE 189 
Pembrolizumab 
KEYNOTE 21 

Pembrolizumab 
KEYNOTE 24 

Number  410 60 154 
Age (median) 65 62.5 64.5 
Male Sex N (%) 254 (62.0) 22 (37) 92 (59.7) 
Drug used as first line N 
(%) 352 (85.9) - 145 (94.2) 

Drug used after previous 
treatment N (%) 58 (14.1) - 9 (5.8) 

ECOG Score 0 186 (45.4) 24 (40) 54 (35.1) 
ECOG Score 1 221 (53.9) 35 (58) 99 (64.3) 
N= number 

 
Table 1b: Keynote Outcomes Data for PEMBROLIZUMAB (Keytruda) 

 Pembrolizumab 
(KEYNOTE-189) 

Pembrolizumab 
(KEYNOTE-21) 

Pembrolizumab 
(KEYNOTE-24) 

Outcome  N = 410 N = 60 N = 154 
Overall Survival (months) - - - 
Survival rate 6 months N 
(%) *12 months 284* (69.2) (92) 6 (80.2)6 

Median Progression-Free 
Survival (months) 8.8 13 10.3 

Tumor Response Rate 
(%) 47.6 - 44.8 

ADE leading to 
discontinuation of drug 
(N, %) 

82 (20.2) 6 (10) 11 (7.1) 

Grade 3, 4, or 5 adverse 
event (N, %) 272 (67.2) 23 (38.3) 41 (26.6) 

Any Grade adverse event 
(N, %) 404 (99.8) 55 (91.7) 113 (73.4) 

Cost per single treatment 
($) 11,326.56 11,326.56 11,326.56 

1-year overall survival 
rate (%) 69.2 - - 

N= number 
$= cost in United States Dollars 
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Table 2a: Baseline Data for ATEZOLIZUMAB (Tecentriq) 

Characteristics Atezolizumab 
(POPLAR) Atezolizumab (OAK) Atezolizumab (BIRCH) 

Number 144 425 659 
Age (median) 62 63 64 
Male sex N (%) 93 (65) 261 (61) 389 (59) 
Drug used as first line (N, 
%) 0 (0) 0 (0) 139 

Drug used after previous 
treatment (N, %) 144 (100) 425 (100) 520 

ECOG Score 0 46 (32) 155 (36) 237 (36) 
ECOG Score 1 96 (68) 270 (63.5) 422 (64) 
N= number 

 
Table 2b: Outcome Data for ATEZOLIZUMAB (Tecentriq) 

 Atezolizumab 
(POPLAR) Atezolizumab (OAK) Atezolizumab (BIRCH) 

Outcome  N = 144 N = 425 N = 659 
Median Overall Survival 
(months)  12.6 15.7 15.5 

Progression-Free Survival 
(months) 2.7 2.8 3.32 

ADE leading to 
discontinuation of drug 
(N, %) 

11 (8) 46 (10.8) 43 (7) 

Grade 3, 4 adverse event 
(N, %) 57 (40) 90 (21.2) 81 (12) 

Any Grade adverse event 
(N, %) 136 (96) 390 (91.8) 618 (94) 

Cost per single treatment 
($) 10,656.60 10,656.60 10,656.60 

N= number 
$= cost in United States Dollars 
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Table 3a: Checkmate Baseline Data for NIVOLUMAB (Opdivo) 
Characteristics Nivolumab 

(CHECKMATE 17) 
Nivolumab 

(CHECKMATE 57) 
Nivolumab 

(CHECKMATE 26) 
Number  135 287 271 
Age (median) 62 61 63 
Drug used as first line N 
(%) 0 (0) 0 (0) 271 (100) 

Drug used after previous 
treatment, N(%) 135 (100) 292 (100) 0 (0) 

ECOG Score 1 106 (79) 208 (71) 183 (68) 
ECOG Score 0 27 (20) 84 (29) 85 (31) 
Male sex N(%) 111 (82) 151 (52) 184 (68) 
N= number 

 
Table 3b: Checkmate Outcomes Data for NIVOLUMAB (Opdivo) 

 Nivolumab 
(CHECKMATE 17) 

Nivolumab 
(CHECKMATE 57) 

Nivolumab 
(CHECKMATE 26) 

Outcome  N = 135 N = 287 N = 271 
Median Overall Survival 
(months) 9.2 12.2 14.4 

Median Progression-Free 
Survival (months) 3.5 2.3 4.2 

1-year overall survival 
rate (%) 42 51 56 

ADE leading to 
discontinuation of drug N 
(%) 

4 (3) 14 (5) 26 (10) 

Grade 3 or 4 adverse 
event N (%) 9 (7) 30 (10) 35 (13) 

Any Grade adverse event 
N (%) 76 (58) 199 (69) 190 (71) 

Cost per single treatment 
($) 7,551.60 7,551.60 7,551.60 

N= number 
$= cost in United States Dollars 
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Table 4: Weighted, Compiled Baseline Characteristics of All Investigated Clinical Trials 

Characteristics Pembrolizumab 
Total N = 624 

Atezolizumab 
Total N = 1,228 

Nivolumab 
Total N = 693 p-value 

Average Median 
Age (years) 65 63.5 62  0.17a 

Male Sex N (%) 368 (59) 743 (61) 446 (64.4) 0.77b 
ECOG Score 0 N 
(%) 264 (42.3) 438 (35.6) 196 (28.3) 0.12b 

ECOG Score 1 N 
(%)  265 (42.5) 788 (64.2) 399 (57.6) 0.009b 

Current or Former 
Smoker N (%) 556 (89) 476 (38.8) 590 (85) <0.000013b 

N= number 
ap-value for 1-way ANOVA test 
bp-value for 3x3 chi-squared test 

 
Table 5: Weighted, Compiled Outcomes of All Investigated Clinical Trials 

Outcome 

Pembrolizumab 
Total N = 624 

(KEYNOTE 21, 
24, 189) 

Atezolizumab 
Total N = 1,228 

(POPLAR, OAK, 
BIRCH) 

Nivolumab 
Total N = 693 

(CHECKMATE 
17, 26, 57) 

p-value 

Median 
Progression-Free 
Survival (months) 

9.6 3.1 3.3 0.0007a 

ADE leading to 
discontinuation of 
drug N (%) 

99 (15.9) 100 (8.1) 44 (6.3) <0.00001b 

Grade 3, 4 adverse 
event N (%) 336 (53.8) 228 (18.6) 74 (10.7) <0.00001b 

Any Grade adverse 
event N (%) 572 (91.7) 1,144 (93.2) 465 (67.1) <0.00001b 

Any Grade Nausea 
N (%) 274 (44) 198 (16) 77 (11) <0.00001b 

Any Grade Fatigue 
N (%) 219 (35) 314 (25.5) 123 (17.7) <0.00001b 

Any Grade Diarrhea 
N (%) 159 (2510) 175 (14.3) 69 (10) <0.00001b 

N= number 
ap-value for 1-way ANOVA test 
bp-value for 3x3 chi-squared test 

  
Table 6: Grade 3 or 4 adverse event comparison between individual treatments 

Drug vs Drug p-value comparisons 
of Grade 3 or 4 adverse events Atezolizumab N=228 (18.6%) Nivolumab N=74 (10.7%) 

Pembrolizumab N=336 (53.8%) vs  <0.00001c <0.00001c 

 
 Atezolizumab N 228 (18.6%)  
Nivolumab N=74 (10.7%) vs <0.00001c 

cp-value for 2x2 chi-squared test 
N= number 
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Table 7: Any grade adverse event comparisons between individual treatments 
Drug vs Drug p-value comparisons 
of occurrence of any grade adverse 
event 

Atezolizumab N=1,144 (93.2%) Nivolumab N=465 (67.1%) 

Pembrolizumab N=572 %(91.7) vs 0.24c <0.00001c 

 
 Atezolizumab N=1,144 (93.2%)  
Nivolumab N=465 (67.1%) vs. <0.00001c 
cp-value for 2x2 chi-squared test 
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Figure 1: 1-way ANOVA for Median Progression Free Survival (months) 

 
 
 
 
Figure 2: 1-way ANOVA for progression-free survival (months) of Pembrolizumab vs Atezolizumab 

 
 
 
Figure 3: 1-way ANOVA of progression-free survival (months) of Pembrolizumab vs Nivolumab 
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Figure 4: 1-way ANOVA of progression-free survival (months) of Nivolumab vs Atezolizumab 
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APPENDICES 

APPENDIX A: Screening Tool  
Study Abstract Screening Tool 

[Title of study] 
 
Unique Identifier: __________                      Reviewer Initials: _______ 

Study Citation: ____________________________________________     Review Date: _____________ 

Review the abstract and answer the following questions for inclusion.  
(If unable to determine the answers from the abstract or no abstract is available, use the full text article for review.) 
 

1. Is the study a randomized controlled trial, either parallel or crossover? 
☐  Yes ☐  No 

 
2. Did the control group receive a placebo or chemotherapy combination?  

☐  Yes ☐  No 
 

3. Is the study trial duration > 2 months?  
☐  Yes ☐  No 

 
4. Are outcomes related to patient survival? 

☐  Yes ☐  No 
 

5. Are outcomes related to adverse events? 
☐Yes ☐No 

 
If “yes” to all questions, review for additional exclusion criteria below. 
_____________________________________________________________________________________ 
 
Note any additional reason(s) for exclusion below.  
(Check all that apply):  
  

☐   Editorial/Letter    ☐ Other __________________________ 
☐   Commentary  
☐   Case study  
☐   Not English language  
☐   Review 
☐   Date out of range 

 
_____________________________________________________________________________________ 
 
Date of review team meeting: _______________________ 
 

Decision:  ☐ Include  ☐ Exclude  ☐ Arbitration Needed 
 
Date of arbitration meeting: _________________________ 
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Decision:  ☐ Include  ☐ Exclude 
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APPENDIX B:  Data Extraction Tool 
 

Full Article Data Extraction Tool  
[Title of study] 

 
Unique Identifier: _________________    Reviewer Initials: _________ 

Study Citation: _____________________________________    Data Extraction Date:_____ 

 
STUDY CHARACTERISTICS 

 
1. Intervention and comparator  Intervention 

(1) Pembrolizumab  
(2) Nivolumab  
(3) Atezolizumab  
(4) Study drug + chemo  
 

Comparison 
(1) Docetaxel  
(2) Other Chemotherapy  
 

2. Dose 
 

Intervention 
(1) Fixed Dose: _______mg 
(2) Other ______________ 
(3) Not reported  

Comparison 
(1) Fixed Dose(s): _______mg 
(2) Other ______________ 
(3) Not reported  

3. Funding Participants in funding:  
 
 
 

4. Study trial duration # Days _________     or    # Weeks___________ 

5. Study Setting 
(country where study was 
conducted) 

U.S.    
Other __________________ 
 

6. Characteristics of RCT 
 (check all that apply) 

(1) Randomized controlled trial (RCT) parallel groups    
(2) Randomized crossover design    
(3) Single blind – blinded to patient  
(4) Single blind – blinded to investigator  
(5) Double Blind (both patient and investigator)  
(6) Not blinded  
 

7. Eligibility criteria related to 
NSCLC 
(check all that apply) 
 

(1) NSCLC (not defined otherwise)  
(2) Metastatic NSCLC  
(3) Non-Squamous NSCLC  
(4) Squamous NSCLC  
 

8. Cost of intervention drug  
(single treatment) 

Cost per use ($)_________________ 
  

 
PATIENT CHARACTERISTICS 

 
9. Number of patients Total #_________________ 

# in study drug group (if applicable)______________ 
# in comparison group (if applicable)________ 
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10. Age 
(report means if available) 

Intervention 
(1) <18 yrs      
(2) 18-55 yrs      
(3) ≥55yrs  
(4) Mean age (𝑥𝑥): _____  
(5) Median age: ____ 
(6) Age not reported  

Comparison 
(1) <18 yrs      
(2) 18-55 yrs      
(3) ≥55yrs  
(4) Mean age (𝑥𝑥): _____  
(5) Median age: ____  
(6) Age not reported  
 

11. Gender 
 

Intervention 
(1) # of Males: _____ 
(2) # of Females: _____ 
(3) Not reported  

Comparison 
(1) # of Males: _____ 
(2) # of Females: _____ 
(3) Not reported  
 

12. Quantifiable PD-L1 presence  Intervention 
(1) Present  
(2) Not present  
(3) Not reported  
 

Comparison 
(1) Present  
(2) Not present  
(3) Not reported  

13. ECOG scores  Intervention 
(1) # (%) ECOG 0: _____ 
(2) # (%) ECOG 1: _____ 
 

Comparison 
(1) # (%) ECOG 0: _____ 
(2) # (%) ECOG 1: _____ 
 

14. Previous Treatment Intervention 
(1) Prior chemotherapy                    
(2) No prior chemotherapy                                 
 

Comparison 
(1) Prior chemotherapy                    
(2) No prior chemotherapy                                 
 

15. Smoking Status (1) Current or former smoker  
N_______ %________ 
                  
(2) No prior chemotherapy 
N_______ %________                        
 

(1) Current or former smoker  
N_______ %________ 
                  
(2) No prior chemotherapy 
N_______ %________                        
 

 
STUDY OUTCOMES 

 
15. Survival Outcomes 
(If some data is missing, e.g. 
standard deviations [SD’s], contact 
study authors.)  
 
 

Intervention 
(1) Overall Survival 
Mean (𝑥𝑥)_______ SD±________ 
 
(2) Progression-free Survival 
Mean (𝑥𝑥)_______ SD±________ 
 

Comparison group 
(1) Overall Survival 
Mean (𝑥𝑥)_______ SD±________ 
 
(2) Progression-free Survival 
Mean (𝑥𝑥)_______ SD±________ 
 

16. Adverse Effect Outcomes  Intervention 
(1) ADE leading to discontinuation 
of treatment 
N_______ %________ 
 
(2) Grade 3, 4, or 5 adverse event 
N_______ %________ 
 
(3) Any grade adverse event 
N_______ %________ 

Comparison group 
(1) ADE leading to discontinuation 
of treatment 
N_______ %________ 
 
(2) Grade 3, 4, or 5 adverse event 
N_______ %________ 
 
(3) Any grade adverse event 
N_______ %________ 
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17. Survival rate   Alive at 1 year  

N_______ %________  RR_______ 
 

Alive at 1 year  
N_______ %________ RR_______ 

 
 
APPENDIX C:  Assessment of Bias Tool – The Cochrane Collaboration’s Tool for assessing risk of bias. 
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